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1.0 INTRODUCTION 

300MS 8me LLC and 425LM 8me LLC (Applicants), both subsidiaries of 8minutne Solar Energy, have 
entered into two agreements with the Moapa Band of Paiute Indians (Moapa Band) to lease two 
adjacent sections of land for up to 50 years (a 30 year term with an option to extend for additional term 
of 10 years, construction, and decommissioning) on the Moapa River Indian Reservation (Reservation) 
for the purposes of constructing, operating and maintaining (O&M), and eventual decommissioning of 
solar photovoltaic (PV) electricity generation and battery energy storage system facilities (referred to as 
the solar fields). The two solar projects include the solar field, access roads, and collector lines and are 
referred to as the Southern Bighorn Solar Project I (SBSP I) and Southern Bighorn Solar Project II 
(SBSP II). The two projects are collectively referred to as the Project. 

The Bureau of Indian Affairs (BIA), as lead agency, in cooperation with the Moapa Band, the Bureau of 
Land Management (BLM), Environmental Protection Agency (EPA), and the U.S. Fish and Wildlife Service 
(USFWS) intend to prepare an Environmental Impact Statement (SEIS) that will evaluate the expansion 
of the Project. 

The National Environmental Policy Act (NEPA) scoping process is designed to inform and encourage 
involvement by all interested parties and to help agencies make better-informed decisions. This report 
summarizes all comments received during the scoping process for the EIS. The BIA and cooperating 
agencies will fully analyze the issues raised by these scoping comments to help shape the environmental 
analysis and alternatives to be considered in the Draft EIS. 

The purpose of this report is to summarize issues raised by individuals, organizations, and agencies 
during the scoping comment period for this Project. This report also describes methods used for 
soliciting input, as well as how comments received were categorized by resource topic. A copy of each 
comment received is contained in Appendix D of this report. 

PROJECT DESCRIPTION 
The solar fields for the Project would be constructed on approximately 2,599 acres for SBSP 1 and 
935 acres for SBSP 2 (3,534 acres combined) within a study area of approximately 6,355 acres. These 
lands are all located within the Reservation in an area set aside by the Moapa Band exclusively for the 
Project. The Project would generate a combined capacity of up to 400 megawatts (MW) of electricity: 
300 MW for SBSP 1 and 100 MW for SBSP 2. 

Rights-of-way for collector lines and existing access roads would be located on the Reservation, on 
Reservation lands administered by BLM, and on BLM lands. The overhead collector lines would connect 
the Project to the substation(s) within the boundaries of the previously approved Eagle Shadow 
Mountain Solar Project. From there, the electricity generated would connect to the existing transmission 
lines and be delivered to the regional electrical grid at NV Energy’s Reid Gardner Substation. 

Construction of SBSP 1 is expected to take approximately 14-16 months, and construction of SBSP 2 is 
expected to take approximately 8-10 months. SBSP 1 and SBSP 2 may be constructed simultaneously or 
sequentially. Major onsite facilities include multiple blocks of solar PV panels mounted on fixed tilt or 

Southern Bighorn Solar Projects – Scoping Report 
June 2020 1 



 
 

     
    

  
   

    
    

 

 
   

 
    

 

 

1.0 Introduction 

tracking systems, pad mounted inverters and transformers, collector lines, up to 1,000 MW-hours of 
battery storage, access roads, and O&M facilities. Water will be needed during construction for dust 
control and during operations for administrative and sanitary water use and for panel washing. The 
water supply would be leased from the Moapa Band and drawn from the Moapa Band’s existing water 
rights. 

The purposes of the proposed Project are, among other things, to: (1) provide a long-term, diverse, and 
viable economic revenue base and job opportunities for the Moapa Band; (2) assist Nevada to meet 
their State renewable energy goals documented in Nevada’s reneable portfolio standard (RPS); and (3) 
allow the Moapa Band, in partnership with the Applicant, to optimize the use of the lease site while 
maximizing the potential economic benefit to the Tribe. 
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2.0 SCOPING PROCESS AND SOLICITATION OF 
COMMENTS 
During the scoping period, the BIA informed the public, landowners, Government agencies, tribes, and 
interested stakeholders about the proposed SBSP 1 and SBSP 2 and solicited their comments. 

The BIA announced the project and the initiation of the scoping process, held virtual public scoping 
meetings, and invited the public to comment and ask questions. The public scoping meetings were 
publicized in the Federal Register, on the project website, in letters mailed to interested stakeholders, 
and through public notices published in local newspapers. These outreach and notification activities are 
described in more detail in the following subsections. 

FEDERAL REGISTER 
The public scoping period officially began with the publication of the Notice of Intent (NOI) to prepare 
an EIS, which described the project, announced the virtual public scoping meetings, and outlined the 
ways to provide comments. The NOI was published in the Federal Register on May 8, 2020 and can be 
found in Appendix A. 

PROJECT WEBSITE 
A project website was established for access by anyone at any time during the EIS process. It provides 
project information and an opportunity to submit comments. The website will remain active for the 
duration of the EIS process and can be accessed at https://southernbighornsolar.com/. 

SCOPING NOTIFICATION LETTER 
Scoping notification letters were sent by the BIA to Government agencies, elected officials, property 
owners near the proposed Project, various non-Governmental organizations, and other interested 
stakeholders. The scoping letter briefly explained the project, identified the Federal review process, 
announced the virtual public scoping meetings, and described the various ways to provide comments. 
Included with the scoping notification letter were maps displaying the project location. 

A total of 65 scoping letters and maps were mailed on May 8, 2020. A postcard update was sent shortly 
after on May 11, 2020 to provided corrected meeting call-in information. The scoping letter, maps, 
postcard update, and the project mailing list can be found in Appendix B. 

NEWSPAPER ADVERTISEMENTS 
Public notices announcing the virtual public scoping meetings were published in two local newspapers. 
The publications included: 

• Las Vegas Review-Journal - on May 11 and 18, 2020 
• Moapa Valley Progress - on May 13 and 20, 2020 

Copies of the published public notices can be viewed in Appendix B. 
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2.0 Scoping Process and Solicitation of Comments 

METHODS FOR SUBMITTING COMMENTS 
The BIA encouraged interested parties to submit comments through a variety of methods: 

• Individual letters could be hand delivered or mailed via the U.S. Postal Service to Mr. Chip Lewis, 
Regional Environmental Protection Officer, BIA Western Regional Office, 2600 North Central 
Avenue, 4th Floor Mailroom, Phoenix, AZ 85004. 

• Comments could be submitted using the “Comment Form” on the project website at 
https://southernbighornsolar.com/SBSPForm.pdf. This form could be hand delivered or mailed 
as described above. A copy of the comment form is provided in Appendix C. 

• Comments could be submitted on the “Get Involved” tab on the project website via the 
comment form at https://southernbighornsolar.com/contact/. 

• Comments could also be provided via email or telephone to Mr. Chip Lewis at 
chip.lewis@bia.gov; telephone: (602) 379-6750. 

• Comments could be provided at the virtual public scoping meetings either orally or by 
commenting in the chat function during the meetings. 

See Chapter 3.0 for the details of the virtual public scoping meetings. 
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3.0 PUBLIC SCOPING MEETINGS 
The BIA hosted two public information and scoping meetings. To help protect the public and limit the 
spread of the COVID-19 virus, virtual public meetings were held through a Zoom virtual meeting which 
could be accessed from the project website at https://southernbighornsolar.com/public-scoping-
meetings/. The PowerPoint presentation was posted to the project website prior to the virtual meetings. 
Those who could not live stream the presentation were able to access the meeting presentation and 
could join by telephone. Additionally, the live presentation was recorded and made accessible for 
viewing throughout the remainder of the scoping period. Anyone with limited or no internet access 
were given the option to request printed scoping meeting materials, delivered by mail. 

The virtual scoping meetings provided a description of the NEPA process, information on the proposed 
project, and the opportunity to provide public comments. The two virtual public scoping meetings were 
held at the dates and times listed below. 

Meeting Date Meeting Time Attendance 
Wednesday May 27, 2020 1:30 to 3:00 pm PDT 3* 

Thursday May 28, 2020 5:30 to 7:00 pm PDT 1* 

Total Attendance N/A 4 
*Note: These attendance numbers do not include individuals from BIA, Applicant, and their consultants. 

In addition to the public scoping meetings, a virtual interagency scoping meeting was held on Thursday 
May 28, 2020, to provide an opportunity for federal, state, and local agencies to comment on and 
provide input to the scope of issues to be addressed in the draft EIS, and to assist in the identification of 
significant issues related to the Proposed Action. A summary of this meeting and the meeting materials 
will be included in the project record. 

HANDOUTS 
The following handouts were available on the project website 
(https://southernbighornsolar.com/public-scoping-meetings/) for the virtual public scoping meetings: 

• Project scoping letter 
• Comment form 
• Project information handout 
• PowerPoint presentation 

These meeting materials can be found in Appendix C. 

PRESENTATION 
At both of the virtual public scoping meetings, at approximately 1:30 pm on Wednesday May 27, and 
5:30 pm on Thursday May 28, a formal presentation was provided followed by time for questions and 
answers and an opportunity to provide verbal comments. 

Southern Bighorn Solar Projects – Scoping Report 
June 2020 5 

https://southernbighornsolar.com/public-scoping-meetings/
https://southernbighornsolar.com/public-scoping-meetings/
https://southernbighornsolar.com/public-scoping-meetings/


 
 

    
    

   
        

        

    
     

    
 

  
      

       

 

3.0 Public Scoping Meetings 

The presentation opened with a welcome and introductions by Mr. Chip Lewis, the Environmental 
Protection Officer for the BIA, and project manager for the SBSP 1and SBSP 2 EIS. Ms. Laura Watters, 
Chairperson of the Moapa Band of Paiute Indians attended the May 28 meeting and offered remarks. 

Mr. Lewis provided an overview of the NEPA process and presented the proposed Project with an 
overview of the technical aspects of the Project and a summary of the environmental issues identified to 
date. Following the presentation, attendees were invited to provide verbal comments or ask questions 
about the Project. 

A court reporter was present at both meetings to record the presentation and the public comments 
expressed. The scoping meeting presentation is included in Appendix C and transcripts of the meetings, 
including verbal comments and comments entered in the chat box, are provided in Appendix E. 
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4.0 COMMENT EVALUATION 

COMMENTS RECEIVED 
The scoping period began on May 8, 2020 - the date the NOI was published in the Federal Register. 
There was one comment received at the two public scoping meetings. There were also 34 comments 
received through a variety of means (see “Methods for Submitting Comments” for more details). All 
comments were evaluated and are listed in a comment matrix provided in Appendix D. Copies of the 
original comments are also contained in Appendix D, and comments captured during the two public 
scoping meetings can be found in the meeting transcripts in Appendix E. 

PROCESSING COMMENTS 
Each comment document was read to identify key issues. In some cases, some comment documents 
contained multiple comments that were organized by issue categories. 

SUMMARIZATION 
This report summarizes issue categories identified from the scoping comments received. For the 
purposes of this summary, all comments were given equal weight, regardless of whether they were 
mentioned once or mentioned several times. This report does not prioritize issue categories or track the 
number of comments each issue category received. The identified issues and areas of concern will be 
used to guide the environmental analysis for the EIS. 
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5.0 ISSUE SUMMARY 
This section provides a summary of the key issues identified in the comments provided during scoping 
for the Project. These issues will be addressed in the EIS analysis. 

KEY ISSUES IDENTIFIED DURING SCOPING 
ISSUE CATEGORY ISSUE/COMMENT 

Air Quality/Public Health 

Include measures to control and minimize fugitive dust and prevent worker exposure to 
Coccidioides spores, if present. 
Recommend contractors attend a Dust Control Class held by Clark County, and utilize 
resources from the county Dust Control Handbook. 
Discuss grading and mowing impacts to biological soil crust, old growth desert plants, and 
caliche and how this contributes to fugitive dust. 

Cumulative Impacts 

Suggest using cumulative impacts methodology developed by EPA, Federal Highway 
Administration, and California Department of Transportation. 
Discuss cumulative impacts of other solar projects in the area, particularly if the 
construction schedules overlap, to key resources including air quality, worker health, 
impacts to groundwater and surface water, and regional biological diversity. 

Socioeconomics Describe the jobs for tribal members and others in the region that would be created, both 
in the short term and long term. 

Soils 

Include measures to minimize soil disturbance, erosion, and sedimentation to the extent 
possible. 
Identify acreages that will be graded in DEIS and include measures that minimize grading 
to the greatest extent possible. 

Vegetation 

Include measures to minimize vegetation clearing and maintaining presence of native 
plants to the greatest extent possible. 

Develop a Weed Management Plan that includes the latest information regarding the 
effectiveness of existing control measures in the area. 

Discuss impacts of shading, fencing, and use of pesticides (if relevant) on vegetation. 

Discuss general locations of and impacts to rare plants and how impacts would be 
minimized. 

Visual Resources Evaluate the impacts the expanded solar field could have on views of the landscape. 
Waste, Hazardous or Solid Ensure battery storage areas are not located in drainages or any areas subject to flooding. 

Water Resources 

Recommend preparing a master drainage plan for the Project and all other nearby solar 
projects that includes sediment and channel elevation monitoring and adaptive 
management strategies. 

Minimize road crossings over washes. Design road crossings to provide adequate flow 
through during large storm events. 

Include wide buffers around washes to account for flows from nearby solar projects and 
identify buffers for each nearby solar project. 

Describe in the DEIS how the stormwater and drainage plan integrates plans from other 
solar projects in the area. 

Describe drainage networks, erosion, and sedimentation in combination with nearby solar 
projects. 

Include measures that accommodate increased intensity and severity of stormwater 
flows. Recommend increasing stormwater infrastructure. 
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5.0 Issue Summary 

KEY ISSUES IDENTIFIED DURING SCOPING 
ISSUE CATEGORY ISSUE/COMMENT 

Wildlife 

Describe impacts to threatened and endangered species (including the desert tortoise) 
and other sensitive wildlife species, including long-term effects of fragmentation and 
restricting gene flow, and cumulative impacts of other solar projects in area. 

Discuss impacts to birds from the “lake effect,” where birds may mistake the PV panels for 
water resulting in unexpected deaths from collision. Include avian mortality monitoring 
and adaptive management measures. 

Consider measures that minimize impacts to desert tortoise habitat and connectivity, 
including fencing that allows tortoise to reenter site and monitoring. 

Consider incorporating Nevada statutes and codes to minimize impacts of moving desert 
tortoise out of harm’s way on non-Tribal lands. 

Include measures for avoiding or minimizing impacts to Gila monster should this species 
be encountered. 

Consider inclusion of seasonal timing restrictions to minimize impacts to breeding 
migratory birds, where appropriate. 
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6.0 NEXT STEPS 

The BIA will develop the Draft EIS focusing on the identified issues, including the evaluation of a range of 
reasonable alternatives, assessment of potential impacts, and identification of possible mitigation 
measures. 

Once complete, the BIA will publicly circulate the Draft EIS for review and comment. During this period, 
the BIA will notify the public of the Draft EIS availability via a Notice of Availability (NOA) published in 
the Federal Register and public notices in the local papers. There will also be public meetings where 
those who are interested may comment on the Draft EIS. 

Any public or stakeholder comments received on the Draft EIS will be addressed in the Final EIS. The 
availability of the Final EIS will also be announced via an NOA published in the Federal Register and 
public notices in the local papers. 

The BIA anticipates providing periodic status updates as needed and publishing all project documents on 
the project website at https://southernbighornsolar.com/. 
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Appendix B – Scoping Notifications and Mailing List 

In addition to the NOI, the public was informed about the scoping period and virtual meetings 
through one or more of the following methods. This appendix contains documentation of: 

 Letters sent via U.S. Mail – 
o Scoping Letter 
o Project Maps 
o Scoping Meeting Update Postcard 
o Mailing List (for scoping letter with maps and update postcard) 

 Newspaper Legal Notices – 
o Las Vegas Review Journal 
o Moapa Valley Progress 

 Notices for Moapa Band of Paiute Indians Monthly Newsletter – 
o Material for Newsletter 
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United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Region 
2600 N. Central Avenue, Fourth Floor Mailroom 

Phoenix, AZ 85004-3050 

DEPARTMENT OF THE INTERIOR 
Bureau of Indian Affairs 
Notice of Intent to Prepare an Environmental Impact Statement for the Proposed Southern Bighorn Solar Project on the 
Moapa River Indian Reservation, Clark County, NV 

AGENCY: Bureau of Indian Affairs, Interior 
ACTION: Notice 

SUMMARY: The Bureau of Indian Affairs (BIA), as lead agency in cooperation with the Moapa Band of Paiute Indians 
(Moapa Band), the Bureau of Land Management (BLM), and other agencies, intend to prepare an Environmental Impact 
Statement (EIS) that will evaluate photovoltaic (PV) solar energy generation and battery storage projects on the Moapa 
River Indian Reservation (Reservation) and collector lines and access roads located on the Reservation, Reservation lands 
managed by BLM, and BLM land. 
This notice announces the beginning of the scoping process to solicit public comments and identify potential issues related 
to the EIS. It also announces that two live-streaming events will be held where the project team will introduce the project 
and be available by internet and by phone to document and discuss potential issues, alternatives, and mitigation to be 
considered in the EIS. 
DATES: Written comments on the scope of the EIS or implementation of the proposal must arrive by June 8, 2020. The 
virtual public scoping meetings will be held on Wednesday May 27 at 1:30 to 3:00 p.m. and Thursday May 28 at 5:30 to 
7:00 p.m. Pacific Daylight Time (PDT). Instructions will be published in the Las Vegas Review-Journal and Moapa Valley 
Progress 15 days before the scoping meetings. See VIRTUAL PUBLIC SCOPING MEETINGS section below for 
instructions on joinging the meetings. 
ADDRESSES: You may mail, email, or hand carry written comments to Mr. Chip Lewis, BIA Western Regional Office, 
2600 North Central Avenue, 4th Floor Mailroom, Phoenix, Arizona 85004; telephone: (602) 379–6750; email: 
Chip.Lewis@bia.gov. Written comments may also be submitted on the project website at https://southernbighornsolar.com/. 
SUPPLEMENTARY INFORMATION: The Moapa Band has requested that the BIA approve two solar energy ground 
leases and associated agreements between the Tribe as lessor and 300MS 8me LLC and 425LM 8me LLC, both subsidiaries 
of 8minute Solar Energy, as lessees to construct, operate and maintain, and eventually decommission two solar generating 
facilities using photovoltaic technology. The Project is located on the Reservation in Clark County, Nevada approximately 
30 miles northeast of Las Vegas. The solar facilities would be located on up to 3,600 acres of tribal trust land and have a 
combined capacity of up to 400 megawatts (MW) alternating current: 300 MW for one project/phase; and 100 MWac for a 
second project/phase. Rights-of-way for collector lines and existing access roads would be located on the Reservation, on 
Reservation lands managed by BLM, and on BLM lands. The overhead collector lines would connect the solar projects to 
the substation(s) within the boundaries of the previously approved Eagle Shadow Mountain Solar Project. From there, the 
electricity generated would connect to the existing transmission lines and be delivered to the regional electrical grid at the 
NV Energy’s Reid Gardner Substation. 
Construction of the 300MWac project/phase is expected to take approximately 14-16 months, and construction of the 
100MWac project/phase is expected to take approximately 8-10 months. The two projects/phases may be constructed 
simultaneously or sequentially. The electricity generation and battery storage facilities are expected to be operated for up to 
40 years under the terms of the leases. Major onsite facilities include multiple blocks of solar PV panels mounted on fixed 
tilt or tracking systems, pad mounted inverters and transformers, collector lines, up to 1,000 MW-hours of battery storage, 
access roads, and O&M facilities. Water will be needed during construction for dust control and during operations for 
administrative and sanitary water use and for panel washing. The water supply would be leased from the Moapa Band. 
The purpose of the proposed Project are, among other things, to: (1) provide a long-term, diverse, and viable economic 
revenue base and job opportunities for the Moapa Band; (2) assist Nevada and neighboring states to meet their State 
renewable energy needs; and (3) allow the Moapa Band, in partnership with the Applicant, to optimize the use of the lease 
site while maximizing the potential economic benefit to the Tribe. 
BIA will prepare the EIS in cooperation with the Moapa Band, BLM, and the Environmental Protection Agency. In addition, 
the U.S. Fish and Wildlife Service (USFWS) and National Park Service will provide input on the analysis. The resulting EIS 
will aim to (1) provide agency decision makers, the Moapa Band, and the general public with a comprehensive 
understanding of the impacts of the proposed Project and alternatives on the Reservation; (2) describe the cumulative 
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impacts of increased development on the Reservation; and (3) identify and propose mitigation measures that would 
minimize or prevent significant adverse impacts. Consistent with these objectives, the EIS will analyze the proposed Project 
and appurtenant features, viable alternatives, and the No Action alternative. Other alternatives may be identified in response 
to issues raised during the scoping process. 
The EIS will provide a framework for BIA and BLM to make determinations and to decide whether to take the 
aforementioned Federal actions. In addition, BIA will use and coordinate the National Environmental Policy Act (NEPA) 
commenting process to satisfy its obligations under Section 106 of the National Historic Preservation Act (16 U.S.C. §470f) 
as provided for in 36 C.F.R. § 800.2(d)(3). Native American tribal consultations will be conducted in accordance with 
policy, and tribal concerns will be given due consideration, including impacts on Indian trust assets. Other federal agencies 
may rely on the EIS to make decisions under their authority and the Moapa Band may also use the EIS to make decisions 
under their Tribal Environmental Policy Ordinance. USFWS will review the EIS for consistency with the Endangered 
Species Act (50 C.F.R. Part 17), as amended, and other implementing acts, and may rely on the EIS to support its decisions 
and opinions regarding the Project. 
Issues to be addressed in the EIS analysis may include, but would not be limited to, Project impacts on water resources, 
biological resources, threatened and endangered species, cultural resources, Native American religious concerns, and 
aesthetics. In addition to those resource topics identified above, Federal, State, and local agencies, along with other 
stakeholders that may be interested or affected by the BIA’s decision on the proposed Project, are invited to participate in 
the scoping process to identify additional issues to be addressed. 
SUBMISSION OF PUBLIC COMMENTS: Written comments on the scope of the EIS or implementation of the proposal 
must arrive by June 8, 2020 and may be submitted to the address listed above in the ADDRESSES section. Please include 
your name, return address, and the caption ‘‘EIS, Southern Bighorn Solar Project,’’ on the first page of any comments.  
Public scoping meetings will be held to further describe the Project and identify potential issues and alternatives to be 
considered in the EIS. To help protect the public and limit the spread of the COVID-19 virus, virtual public meetings will be 
held, where a short presentation will be made and team members will be present to discuss and answer questions. The 
PowerPoint presentation will be posted to the project website prior to the virtual meetings. Those who cannot live stream the 
presentation would be able to access the meeting presentation and could join by telephone. Additionally, the live 
presentation will be recorded and made accessible for viewing throughout the scoping period. For those with limited or no 
internet access, a request for printed scoping meeting materials may be submitted to the addresses listed above and materials 
will be sent in the mail. 
VIRTUAL PUBLIC SCOPING MEETINGS: Virtual public scoping meetings will be held on Wednesday May 27 at 1:30 
to 3:00 p.m. and Thursday May 28 at 5:30 to 7:00 p.m. PDT. The public meetings can be joined online or over the phone. 

To join the meeting online: access on the website at https://southernbighornsolar.com/public-scoping-meetings/ 
To join the meeting by phone: call (415) 762-9988 or (646) 568-7788. 

• For Wednesday May 27, use Meeting Identification Number 927 5793 2205 
• For Thursday. May 28, use Meeting Identification Number 931 2831 5648 

PUBLIC COMMENT AVAILABILITY: Comments, including names and addresses of respondents, will be available for 
public review at the mailing address shown in the ADDRESSES section during regular business hours, 8 a.m. to 4:30 p.m., 
Monday through Friday, except holidays. Before including your address, phone number, email address, or other personal 
identifying information in your comment, you should be aware that your entire comment—including your personal 
identifying information—may be made publicly available at any time. 
AUTHORITY: This notice is published in accordance with 40 CFR 1501.7 of the Council of Environmental Quality 
regulations and 43 CFR 46.235 of the Department of the Interior Regulations implementing the procedural requirements of 
the NEPA (42 U.S.C. 4321 et seq.), and in accordance with the exercise of authority delegated to the Principal Deputy 
Assistant Secretary-Indian Affairs by part 209 of the Department Manual. 

Date: ___5/11/2020____________ 
Mr. Bryan Bowker 
Director, Western Region 
Bureau of Indian Affairs 

https://southernbighornsolar.com/public-scoping-meetings/
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Southern Bighorn Solar Project 
Notice of Intent to Prepare an Environmental Impact Statement 

A letter was mailed to you dated May 8, 2020, regarding the public scoping meetings and 
associated comment period for the above‐referenced project. This postcard identifies an 
update to the previous letter. Updated May 11, 2020: Call‐in information was updated 
with the correct Meeting Identification Numbers 

VIRTUAL PUBLIC SCOPING MEETINGS: Virtual public scoping meetings will be held on 
Wednesday May 27 at 1:30 to 3:00 p.m. and Thursday May 28 at 5:30 to 7:00 p.m. PDT. 
The public meetings can be joined online or over the phone. 
To join the meeting online: access on the website at: 

https://southernbighornsolar.com/public‐scoping‐meetings/ 
To join the meeting by phone: call (415) 762‐9988 or (646) 568‐7788. 

• For Wednesday May 27, use Meeting Identification Number* 927 5793 2205 
• For Thursday. May 28, use Meeting Identification Number* 931 2831 5648 

* Meeting Identification Numbers have been corrected 

Southern Bighorn Solar Project 
Notice of Intent to Prepare an Environmental Impact Statement 

A letter was mailed to you dated May 8, 2020, regarding the public scoping meetings and 
associated comment period for the above‐referenced project. This postcard identifies an 
update to the previous letter. Updated May 11, 2020: Call‐in information was updated 
with the correct Meeting Identification Numbers 

VIRTUAL PUBLIC SCOPING MEETINGS: Virtual public scoping meetings will be held on 
Wednesday May 27 at 1:30 to 3:00 p.m. and Thursday May 28 at 5:30 to 7:00 p.m. PDT. 
The public meetings can be joined online or over the phone. 
To join the meeting online: access on the website at: 

https://southernbighornsolar.com/public‐scoping‐meetings/ 
To join the meeting by phone: call (415) 762‐9988 or (646) 568‐7788. 

• For Wednesday May 27, use Meeting Identification Number* 927 5793 2205 
• For Thursday. May 28, use Meeting Identification Number* 931 2831 5648 

* Meeting Identification Numbers have been corrected 

Southern Bighorn Solar Project 
Notice of Intent to Prepare an Environmental Impact Statement 

A letter was mailed to you dated May 8, 2020, regarding the public scoping meetings 
and associated comment period for the above‐referenced project. This postcard 
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https://southernbighornsolar.com/public‐scoping‐meetings/ 
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Wednesday May 27 at 1:30 to 3:00 p.m. and Thursday May 28 at 5:30 to 7:00 p.m. PDT. 
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https://southernbighornsolar.com/public‐scoping‐meetings/ 
To join the meeting by phone: call (415) 762‐9988 or (646) 568‐7788. 

• For Wednesday May 27, use Meeting Identification Number* 927 5793 2205 
• For Thursday. May 28, use Meeting Identification Number* 931 2831 5648 

* Meeting Identification Numbers have been corrected 

https://southernbighornsolar.com/public-scoping-meetings
https://southernbighornsolar.com/public-scoping-meetings
https://southernbighornsolar.com/public-scoping-meetings
https://southernbighornsolar.com/public-scoping-meetings


 

  
 

THIS PAGE LEFT INTENTIONALLY BLANK. 



 
Mailing List 



 

  
 

THIS PAGE LEFT INTENTIONALLY BLANK. 



 

 

First Last Title Organization/Affiliation Address 1 Address 2 City State Zip 
Center for Biological Diversity PO Box 710 Tucson AZ 85702-0710 
Center for Energy Efficiency and Renewable Technologies 1100 11th Street, Suite 311 Sacramento CA 95814 

Community Development City of Mesquite 10 E. Mesquite Blvd. Mesquite NV 89027 
Clark County Department of Comprehensive Planning Clark County Government Center 500 South Grand Central Parkway Las Vegas NV 89155 
Clark County Regional Flood Control District 600 South Grand Central Parkway Suite 300 Las Vegas NV 89106-4511 
Conservation District of Southern Nevada 5820 South Pecos Road A-400 Las Vegas NV 89120 
Department of Air Quality and Environmental Management Clark County Desert Conservation Program 500 South Grand Central Parkway Las Vegas NV 89155-5201 
Desert Tortoise Council 4654 East Avenue S #257B Palmdale CA 93552 
Environmental Defense Fund 1107 9th Street Suite 1070 Sacramento CA 95814 

Daniel Shoemaker Federal Aviation Administration Air Traffic Airspace Branch, ASW-520 2601 Meacham Blvd. Fort Worth TX 76137-0520 
President Friends of Gold Butte 12 W. Mesquite Blvd. Suite 106 Mesquite NV 89027 

Friends of Nevada Wilderness PO Box 33155 Las Vegas NV 89133 
FTV Comm C/O Level 3 1025 Eldorado Way Broomfield CO 80023 
Great Basin Resource Watch P.O. Box 207 Reno NV 89504 
Great Basin Transmission, LLC 400 Chesterfield Center Suite 110 St. Louis MO 63017 
Holly Energy Partners P.O. Box 1260 Artesia NM 88211 
Intermountain Power Project P.O. Box 111 Los Angeles CA 90051 
Kern River Gas Transmission Company 2755 East Cottonwood Parkway Suite 300 Salt Lake City UT 84121 

Real Estate Group KRoad Moapa Solar, LLC c/o First Solar Electric, LLC 135 Main St. 6th Floor San Francisco CA 94105 
Lahontan Audubon Society Board of Trustees P.O. Box 2304 Reno NV 89505 

Charles Holloway Manager Los Angeles Department of Water and Power Environmental Planning and Assessment 111 N. Hope Street, Room 1044 Los Angeles CA 90012 
Natural Resource Conservation Service 5820 South Pecos Road Building A, Suite 400 Las Vegas NV 89120 
Natural Resources Defense Council 1314 Second Street Santa Monica CA 90401 
Nellis Air Force Base 6020 Beale Ave Suite 135 Nellis AFB NV 89191 
Nevada Clean Energy Campaign 755 N Roop St #202 Carson City NV 89701 
Nevada Conservation League 2275 Renaissance Drive Suite A Las Vegas NV 89128 
Nevada Department of Air Quality and Environmental Management Clark County Government Center 500 South Grand Central Parkway Las Vegas NV 89156 
Nevada Department of Conservation and Natural Resources 901 S. Stewart St., suite 1003 Carson City NV 89701 
Nevada Department of Transportation 1263 South Stewart Street Carson City NV 89712 

D. Bradford Hardenbrook Supervisory Habitat Biologist Nevada Department of Wildlife Southern Region 3373 Pepper Lane Las Vegas NV 89120 
Nevada Division of Environmental Protection 901 South Stewart Street, Suite 4001 Carson City NV 89701-5249 
NV Energy Environmental Department PO Box 98910 Las Vegas NV 89151-0001 
NV Energy Corporate Headquarters 6226 West Sahara Avenue Las Vegas NV 89146 
Nevada Environmental Coalition, Inc 10720 Button Willow Drive Las Vegas NV 89134 
Nevada Natural Resource Education Council 901 S Stewart St Carson City NV 89702-4741 
Nevada State Historic Preservation Office 100 North Stewart Street Carson City NV 89701-4285 
Nevada Wilderness Project Southern Nevada Office PO Box 33155 Las Vegas NV 89133 
Nevada Wildlife Federation PO Box 71238 Reno NV 89570 

Conservation Committee Red Rock Audubon Society PO Box 96691 Las Vegas NV 89193 
Bella Bakrania, EIT Senior Engineer Geosyntec Consultants, Inc. 9480 South Eastern Ave, Suite 217 Las Vegas NV 89123 

Sierra Club 3828 Meadows Lane Las Vegas NV 89107 
Sierra Nevada Alliance PO Box 7989 South Lake Tahoe CA 96158 
Sierra Pacific Power Company P.O. Box 10100 Reno NV 89520 
Southern Nevada Water Authority 1001 S. Valley View Blvd Las Vegas NV 89153 
The Conservation Alliance PO Box 1275 Bend OR 97709 
The Nature Conservancy 8329 West Sunset Road Suite 200 Las Vegas NV 89113 

The Honorable Dina Titus Nevada District 1 U S HOUSE OF REPRESENTATIVES 495 South Main Street 3rd Floor Las Vegas NV 89101 
The Honorable Steven Horsford Nevada District 4 U S HOUSE OF REPRESENTATIVES 2250 Las Vegas Blvd. North Suite 500 Las Vegas NV 89030 
The Honorable Susie Lee Nevada District 3 U S HOUSE OF REPRESENTATIVES 8872 S. Eastern Ave. Suite 210 & 220 Las Vegas NV 89123 
The Honorable Mark Amodei Nevada District 2 U S HOUSE OF REPRESENTATIVES 5310 Kietzke Lane Suite 103 Reno NV 89511 
The Honorable Dina Titus Nevada District 1 U S HOUSE OF REPRESENTATIVES 2464 Rayburn House Office Building Washington DC 20515 
The Honorable Steven Horsford Nevada District 4 U S HOUSE OF REPRESENTATIVES 1330 Longworth House Office Building Washington DC 20515 
The Honorable Susie Lee Nevada District 3 U S HOUSE OF REPRESENTATIVES 522 Cannon House Office Building Washington DC 20515 
The Honorable Mark Amodei Nevada District 2 U S HOUSE OF REPRESENTATIVES 104 Cannon House Office Building Washington DC 20515 

Union Pacific Railroad Company 1400 Douglas Street Omaha NE 68179 
The Honorable Catherine Cortez Masto Senior Senator UNITED STATES SENATE 333 Las Vegas Boulevard South Suite 8016 Las Vegas NV 89101 
The Honorable Jacky Rosen Junior Senator UNITED STATES SENATE 333 Las Vegas Boulevard South Suite 8203 Las Vegas NV 89101 
The Honorable Catherine Cortez Masto Senior Senator UNITED STATES SENATE 516 Hart Senate Office Building Washington DC 20510 
The Honorable Jacky Rosen Junior Senator UNITED STATES SENATE 144 Russell Senate Office Building Washington DC 20510 

US Army Corps of Engineers St. George Regulatory Office 321 N Mall Drive, Suite L-101 St. George UT 84790 
Western Resource Advocates 204 North Minnesota Street Suite A Carson City NV 89703 
Friends of Nevada Wilderness 8180 Placid St. Las Vegas NV 89123 

Glenn Shaw Nevada Director Old Spanish Trail Association P.O.Box 68 Blue Diamond NV 89004 



Lynn Brittner Executive Director Old Spanish Trail Association Email: ostamgr@gmail.com 
Vicki Felmlee President Old Spanish Trail Association 178 Glory View Drive Grand Junction CO 81503 
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Janet Marshall Doug Barlow
Realtor/OwnerBroker/Owner 702-398-7000702-378-0926702-274-1814

Tracey Thornton
Realtor

702-370-2000

Trisha Cooper
Realtor

702-232-3728

Joshlyn Wheeler
Realtor

702-218-2334

Mica Robinson 
Realtor

775-962-1364

www.foremostrealtynv.com
(702) 398-7000   2885 N. Moapa Valley Blvd. Logandale, NV 89021
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City Council
from page 1A 

neys which had been retained by the City 
on this matter, called this into question be-
fore the Council. 

“This idea that Mr. Sweetin is not an em-
ployee is a specious one,” Barr said. “The 
ordinance talks in terms of either an em-
ployee or ����of the city. And the city 
charter is very clear that the city attorney is 
�����������.” 

Ramaker also insisted that, despite the 
contract arrangement regarding Sweetin, 
the City was treating him as a de-facto em-
ployee. 

“My understanding is that someone who 
receives payment, who receives PERS, 
who receives medical �����from the 
City would be classed as an employee,” 
Ramaker said. “To me, Mr. Sweetin, even 
though he’s got a contract through some-
body else, he is still an employee.” 

But Wursten raised the point that the 
question of Sweetin’s employment status 
was not really the main issue before the 
Council. He cited Nevada Revised Statute 
613.040 which prohibits an employer from 
barring an employee from becoming a can-
���������� 

“Here is the problem, our Municipal 

Code does that,” Wursten said. “So we are 
going against state law right there, which 
we cannot do.” 

In addition, Wursten appealed to Nevada 
Revised Statute 281A.520 which makes it 
unlawful for public �����to cause a gov-
ernment entity to incur expenses of public 
funds to oppose a candidate. 

Wursten pointed out that Mayor Litman 
a position at the City Rec Center as a 

SPIN instructor. As such, he may be in the 
same position with respect to the Munici-
pal Code as Sweetin, he said. 

“So here is a situation where we are op-
posing one person but not the other who 
very well could fall under this as well,” 
Wursten said. “So we have to do all or 
none. Otherwise we could be in violation 
and actually be ethically liable as a Coun-
cil.” 

Barr cautioned that the mayor’s status 
and eligibility for candidacy was not on the 
agenda for that night’s meeting. But if the 
council saw a potential violation from the 
mayor, it could certainly put it on a future 
agenda and have a similar letter drafted to 
notify him of possible violations as well, 
he said. 

Wondering what the objective of this 
item was, Wursten doubted that it could 
just be to spend $10,000 for legal counsel 

B.0143768B.0143768 

Janet Marshall 
BS.0000035BS.0000035 

Doug Barlow
Broker/Owner Realtor/Owner 702-398-7000702-274-1814 702-378-0926 

S,0022997S,0022997 
Tracey Thornton 

Realtor 
702-370-2000 

S.0173146S.0173146 
Trisha Cooper 

Realtor 
702-232-3728 

S.0186181S.0186181 
Joshlyn Wheeler 

Realtor 
702-218-2334 

S.0177358S.0177358 
Mica Robinson 

Realtor 
775-962-1364 

Public Meeting Announcement 

The U.S. Bureau of Indian Affairs (BIA) and the Moapa Band of Paiute 
Indians invite you to attend a virtual scoping meeting to identify the range 
and scope of issues related to the proposed Southern Bighorn Solar Project. 
The issues identified during the scoping process will be considered and 
addressed during preparation of an Environmental Impact Statement (EIS). 

Please plan to attend one of the following virtual meetings: 

Wednesday, May 27, 2020: 1:30 – 3:00 p.m. PDT 

Thursday, May 28, 2020: 5:30 – 7:00 p.m. PDT 

To join the meeting online: access on the website at 
https://southernbighornsolar.com 

To join the meeting by phone: call (415) 762-9988 or (646) 568-7788. 

May 27, use Meeting Identification Number 927 5793 2205 
May 28, use Meeting Identification Number 931 2831 5648 

Both virtual meetings will include a live streaming presentation. BIA and 
project proponent staff will be available to answer questions. 
The presentation will be recorded and available to view online after the 
meetings. 

The proposed Southern Bighorn Solar Project is a photovoltaic solar energy 
project located on the Moapa River Indian Reservation in Clark County, 
approximately 30 miles northeast of Las Vegas. The project would have a 
capacity of up to 400 megawatts. The project would also include collector 
lines and access roads that would cross Tribal lands, Tribal lands managed 
by the Bureau of Land Management (BLM), and BLM lands. Additional 
information is available on the project website listed above. 

For more information on how to participate, contact Mr. Chip Lewis, 
Regional Environmental Protection Officer, at Chip.Lewis@bia.gov or 
602.379.6750. 

RESIDENTIAL LISTINGS 

NEW LISTING 

SOLD
SOLD 

1575 Isola Dr 484 Michael Way, Alamo 3630 Sandy St 
MOAPA VALLEY, LAS VEGAS & LINCOLN COUNTY 

NEW LISTING! - 995 Higbee Ranch Ln, Alamo - Offered at 
$575,000. Check out this stunning home on over 3 acres in Al-
amo. Boasting a beautiful landscaped yard, horse corrals, gar-
den box, firepit, gazebo & much more. Inside you are greeted w/ 
3 bedrooms, beautiful hardwood flooring, open living/kitchen/ 
dining area, large walk-in pantry, laundry w/ pull out cabinets for 
baskets. Basement offers comfortable living area, drop down 

video screen, built in bar, 3 bedrooms, storage room & office. It is ready for you! Call us today 
to make an appointment. 
Address  Bd Bath Sqft List Price Acres Year  Zip Code
430 Ingram Ave.  2 1 720 55,000 
285 Perkins 2 2 1128 65,000 
389 Park Blvd. 3 2 840 75,000 
484 Michael Way  3 2 944 82,000 0.26 1996 89001NEWLISTING 

0.15 1967 89040 
0.17 1975 89040 
0.49 2004 89001SOLD 

SOLD 
SOLD 

4 2 
4 2 

PENDING 

1983 S Moapa Valley Blvd 3 2 1440 95,000 4.01 2002 89040 
4185 Skyline St 2 2 840 150,000 2.07 1971 89021 
1440 Scott Ave  3 2 924 150,000 1.28 1995 89040 
5113 Dry Farm Rd 3 2 1664 159,000 5.03 1983 89017 
741 Cottonwood St 

3 2PENDING 
3 2 1742 160,000 1.17 2001 89001SOLD 

416 McDonald 2152 175,000 0.18 1990 89040 
1340 Jensen Ave  5 3 2576 179,000 0.39 1985 89021 
1344 Jensen Ave  5 3 2576 179,000 0.5 1985 89021 
1575 Isola Dr 4 2 1342 224,500 1.87 1990 89025SOLD 
2985 Doty St. 4 2 2040 225,000 0.29 1986 89021 
3975 Mateuse St 1458 238,000 2.12 1999 89021 
1420 Tami St  1716 255,000 2.11 1990 89040SOLD 
1200 W. Cottonwood 3 2 1344 259,000 10 1985 89040 
479 Corta Ave  4 2 2015 289,000 0.19 2005 89040SOLD 
1240 W Cottonwood Ave. 3 1 1152 289,000 8.69 2001 89040 
2433 Robison Farm Rd 4 3 1995 365,500 0.78 1995 89021 
3630 Sandy St. 

4 3REDUCED!
 4 3 3277 395,000 0.53 1999 89021SOLD 

8216 Fawn Brook Ct 3165 465,000 0.16 1998 89149 
3757 River Heights Ln 4 4 4068 499,900 0.6 2008 89021 
995 Higbee Ranch Ln. NEWLISTING6 5 4774 575,000 3.1 2011 89001 
2175 Mateuse St. 3 3 2527 599,900 4.9 SOLD 890212003 

VACANT LAND & COMMERCIAL LISTINGS 

NEW LISTING! Gubler Ave - Offered at $60,000. Great property
to build on. Rare 1 acre parcel with water & power on Gubler
Ave. Real nice neighborhood, Zoned for horses. Call today for
more details! 

Address 
1,500 1.0 
1,500 1.0 
2,500 5.0 
4,500 3.0 

SOLD
SOLD
SOLD
SOLD

List Price Acres Zip Address List Price Acres Zip
Mormon Mesa 89040 Gubler Ave  60,000NEW LISTING0.95 89021 
Mormon Mesa 89040 Lou St  68,500 2.07 89021 
Virgin River 89040 St. Joseph St. 75,000 REDUCED!2.12 89021 
Mormon Mesa 89040 1352 Red Sage Ln 75,000 0.59 89021 
Off Oliver St 8,000 0.1 89040 West Jensen Ave  80,000 1.78 89040 
Mormon Mesa 9,000 6 89040 Off Wells Ave  85,000 2.04 89021PENDING 
Virgin River 10,000SOLD10.0 89040 Skyline St  89,950 REDUCED!5 89021 
Virgin River 10,000 10.0 89040 Napal Vista Cir  90,000 2.06 89021 
Bryner Ave 19,000 0.88 89040 Liston Ave  95,000 2.00 89021 
Virgin River 20,000 20.0 89040 S Moapa Valley Bl 95,000 SOLD5.89 89040 
E Gadianton Av 39,900SOLD1.86 89025 Moapa Valley Bl  95,000 2.69 89040 
Wittwer Ave 40,000 1.10 89021 Paul Ave & Tami St 99,000 2.06 89021 
280 Pat Ave. 45,000 2.0 89040 Skyline St 100,000 4.68 89021 
1340 Jensen Av 45,000 0.48 89021 Curohee St/Damon 120,000 9.29 89025 
Off Jensen Av 45,000 0.88 89021 N Curohee St 120,000 9 89025 
Navajo Av 47,000 0.71 89021 Damon Ave/Hiko St 120,000 9.43 89025 
N. Moapa Valley Bl 47,500 0.97 89021 Hiko St 120,000 9.13 89025 
Liston Ave. & Ash St. 47,500 2.05 89021 Willow Ave 150,000 10 89040 
W Turvey Ave 47,500 1.93 89025 Willow Ave & Deer 150,000 10 89040 
Frehner&Yamashita 50,000 1.91 89021 Diane Ave 150,000 10 89040 
N Yamashita St 50,000 1.91 89021 Diane Ave & Deer 150,000 10 89040 
Skyline St 50,000 1.00 89021 289 S. MV Blvd 175,000 0.47 89040 
1910 Pinwheel St 58,000 0.51 89021 Moapa Valley Blvd 89,000 13.71 89040 
Mormon Mesa 59,000 80.0 89040 Cooper St 285,000 7.26 89040 
Cram & Yamashita 60,000 1.91 89021 123 S Moapa Valley 290,000 0.37 89040 

www.foremostrealtynv.com 
(702) 398-7000  2885 N. Moapa Valley Blvd. Logandale, NV 89021 

to draft the letter to Sweetin. “I mean, look, 
we are doing this to Bob, writing a letter,” 
Wursten said. “Then next we are doing it 
to the mayor, writing a letter. Then we are 
going to turn around and have lawsuits on 
both sides of it. If neither candidate is eligi-
ble will we hold a special election? I’d just 
like to know the endgame, here. What are 
we really trying to accomplish with this?” 

“It’s clear,” Councilman Rapson inter-
jected. “We are trying to get rid of one of 
the candidates. And I don’t want to be any 
part of targeting a candidate.” 

Councilwoman Annie Black questioned 
how Sweetin, as a candidate for mayor, 
could continue providing unbiased legal 
services to the city. “I’ve had a hard time 
wrapping my mind around this,” Black 
said. “How is the mayor’s legal council 
going to be his political adversary without 
that being some sort of �����of inter-
est? This is a clear and glaringly obvious 
�����of interest and (Sweetin) needs to 
resign his position. That is pretty cut and 
dried.” 

But Sweetin’s attorney Daniel Stewart, 
who attended the meeting via a phone con-
nection, argued that the item before the 
board should not be Sweetin’s ����-
tions as an employee but rather his ����-
cation as a political candidate. 

“If Bob Sweetin is a bad employee, if 
he gives ������legal advice, if he vi-
olates his duties to the mayor, then he can 
suffer the consequences as an employee,” 
Stewart said. “But what is being asked to-
night is for him to suffer consequences as 
a candidate.” 

Councilman George Gault asked for a �-
nal ��������“So it is our city code that 
is the problem here?” he asked Sweetin. 

“That is correct,” Sweetin replied. “It is 
the city code that governs all of this and 
that’s the only place this problem exists.” 

“And that is superseded by the Nevada 

Revised Statute?” Gault asked. 
“That is correct,” Sweetin said. 
“So is this whole thing moot?” Gault 

asked. “We really have no jurisdiction over 
either case until we change our ordinance 
to comply with the statute.” 

“I would agree with that,” Sweetin said. 
“The council dais is not the place for this 
conversation. There’s a number of ways to 
challenge a candidate’s eligibility for of-

Taxpayer dollars and the council dais 
is not one of them.” 

Wursten made the motion that the City 
Council NOT engage outside legal council 
to put Sweetin on notice of a potential vio-
lation of city code. Rapson seconded and 
asked that the motion include that a change 
to the Municipal Code be drafted to resolve 
������������������ 

Wursten, Rapson and Gault voted in 
favor of the motion. Ramaker and Black 
were opposed. 

www.foremostrealtynv.com
mailto:Chip.Lewis@bia.gov
https://southernbighornsolar.com
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Wednesday, May 13, 2020 • 5B 

Graduating seniors receive award from Aravada Springs 
By IAIN MCMURRAY Trey said his favorite service project grams. Thanks to Aravada Springs, I will 

was going Christmas caroling to shut-ins wear my buckle proudly.” 
Moapa Valley Progress and taking them gifts. Aravada Springs is a camping and ad-

“FFA and 4-H have been a big part of venture facility located in Bunkerville.Two high school seniors have been 
my life,” Trey said. “I’m thankful to be rec- More information on Aravada Springs canhonored by Aravada Springs Ranch 
ognized for all my hard work in both pro- be found at aravada.com.for their achievements through many 

years of active participation in both 
4-H and FFA. 

Moapa Valley High School’s Ryan 
McMurray and Virgin Valley High 
School’s Trey Houston were each 
presented with the Senior Showman 
Aravada Springs Belt Buckle 2020, a Trey Houston Ryan McMurray
custom made buckle developed and 
sponsored by Aravada Springs. The buck- has been showing animals at the CCJLA 
les were presented by Aravada Springs rep- for the past 10 years. He began his show 
resentative Denise Houston in recognition career at the age of 5, participating in 4-H 
of the boys’ many years of community ser- Cloverbuds. He then advanced to showing 
vice, leadership, and participation in both lambs, goats, and eventually steers. Ryan 
organizations. The black and gold buckle said this involvement has taught him hard 
proudly displays both the 4-H and the FFA work, dedication and reward. 
insignias. Ryan has served in numerous leadership 

Houston explained that the two recip- positions in both organizations includ-
ients of the award were chosen based on ing 4-H club president, 4-H teen leader, 
many different determining factors includ- and 4-H camp counselor, FFA Southern 
ing dedication to 4-H and FFA, time spent Zone Vice-President, FFA Southern Zone 
in leadership positions, valuable skills Treasurer, FFA reporter, and is currently 
gained from 4-H and FFA, community serving as the Moapa Valley FFA Chapter 
service, and how well they represent those President. He has donated countless hours 
organizations in the world of today. in community service, participated in Live-

All qualifying seniors were invited to stock Judging at state and national levels. 
submit a detailed resume describing their He holds many awards including: FFA 
experiences in 4-H and FFA, including State degree, State Soils Judging High In-
competitions they took part in, how long dividual, National Livestock Judging Sil-
they have been a part of 4-H and FFA, and ver Medalist, and FFA Chapter and Green-
service opportunities that they have had hand degrees. 
in their many years in the organizations. Trey Houston is a member of Virgin Val-
Houston and McMurray were selected ley FFA and the Cowboys-n-Angels 4-H 
from the resumes submitted. club. He has also been active in both pro-

B.0143768B.0143768 BS.0000035BS.0000035 

The award was originally intended to be grams for many years, participating yearly 
presented as part of the Clark County Ju- in the CCJLA show showing lambs, goats, 
nior Livestock Association Awards during and steers over the past 9 years. 
the Clark County Fair. Houston explained He has been very active in both his club 
that it’s purpose is to honor seniors who and his FFA chapter, attending and partic-
have been active in both 4-H and FFA and ipating in FFA zone events, competing at 
have stuck with it through the years and FFA state in Veterinary Medicine, attend-
used what they’d learned to help others. ing FFA nationals, and serving as the Vir-

“Both of these young men entail what gin Valley FFA Chapter Sentinel. 
4-H and FFA represent in our world to- Trey has been active in 4-H as well, serv-
day,” Houston said. “Aravada Springs was ing in many leadership positions including 
proud to present them with the award. Al- 4-H president, 4-H Youth Ambassador, 
though the Clark County Fair and the CCJ- 4-H camp counselor. He is a 4-H ����� 
LA show were both cancelled this year we Youth Instructor for Archery. 
proudly presented them with a belt buckle Trey has participated and placed in 
created just for them.” Livestock Judging, Skill a Thon and Quiz 

McMurray is a member of Moapa Val- Bowl Competitions. He has donated hours 
ley FFA and the Kidz-n-Ewe 4-H club and of service to his community. 

Melody McKessonMelody McKesson
Broker/ownerBroker/owner 

Residential Properties 
ADDRESS SQFT  BD/BATH ACRES PRICE 
OWNER WILL CARRy w/10% down. 3/2 2.74  $189,000 
201 Powderhorn Ave  840 3/2 0.17  $ 79,000PENDING 

Commercial/Investment Properties 

Vacant Land 
ADDRESS ACRES PRICE 
0/Norman  0.18  $14,000 
Norman  0.18  $14,000 
Norman  0.18  $14,000 
0/Norman  0.36  $15,000 
Adelle  0.15  $20,000 
071-17-201-013  1.99  $35,000 
605 Cooper St.  0.45  $45,000 

ADDRESS ACRES PRICE 
Moapa Valley Blvd. 0.46 $45,000 

Cell# 702-286-6367Cell# 702-286-6367 
Call or TextCall or Text 

Visit our website for more listings: 
www.mckessonrealty.com 

E-Mail: melody@mckessonrealty.com 

Public Meeting Announcement 

The U.S. Bureau of Indian Affairs (BIA) and the Moapa Band of Paiute 
Indians invite you to attend a virtual scoping meeting to identify the range 
and scope of issues related to the proposed Southern Bighorn Solar Project. 
The issues identified during the scoping process will be considered and 
addressed during preparation of an Environmental Impact Statement (EIS). 

Please plan to attend one of the following virtual meetings: 

Wednesday, May 27, 2020: 1:30 – 3:00 p.m. PDT 

Thursday, May 28, 2020: 5:30 – 7:00 p.m. PDT 

To join the meeting online: access on the website at 
https://southernbighornsolar.com 

To join the meeting by phone: call (415) 762-9988 or (646) 568-7788. 

May 27, use Meeting Identification Number 927 5793 2205 
May 28, use Meeting Identification Number 931 2831 5648 

Both virtual meetings will include a live streaming presentation. BIA and 
project proponent staff will be available to answer questions. 
The presentation will be recorded and available to view online after the 
meetings. 

The proposed Southern Bighorn Solar Project is a photovoltaic solar energy 
project located on the Moapa River Indian Reservation in Clark County, 
approximately 30 miles northeast of Las Vegas. The project would have a 
capacity of up to 400 megawatts. The project would also include collector 
lines and access roads that would cross Tribal lands, Tribal lands managed 
by the Bureau of Land Management (BLM), and BLM lands. Additional 
information is available on the project website listed above. 

For more information on how to participate, contact Mr. Chip Lewis, 
Regional Environmental Protection Officer, at Chip.Lewis@bia.gov or 
602.379.6750. 

www.foremostrealtynv.comwww.foremostrealtynv.com 

Tracey ThorntonTracey Thornton 
RealtorRealtor 

702-370-2000702-370-2000 

Doug BarlowDoug Barlow
Broker/OwnerBroker/Owner 
702-274-1814702-274-1814 

Janet MarshallJanet Marshall 
Realtor/OwnerRealtor/Owner 
702-378-0926702-378-0926 

Trisha CooperTrisha Cooper 
RealtorRealtor 

702-232-3728702-232-3728 

702-398-7000702-398-7000 

VACANT LAND & COMMERCIAL LISTINGS 

MOAPA VALLEY, LAS VEGAS & LINCOLN COUNTY
 3975 Mateuse St 484 Michael Way, Alamo 3630 Sandy St 

Address List Price Acres Zip
Mormon Mesa 1,500 1.0 89040 
Mormon Mesa 1,500 1.0 89040 
Virgin River 2,500 5.0 89040 
Mormon Mesa 4,500 3.0 89040 
Off Oliver St 8,000 0.1 89040 
Mormon Mesa 9,000 6 89040 
Virgin River 10,000 10.0 89040 
Virgin River 10,000 10.0 89040 
Bryner Ave 19,000 0.88 89040 
Virgin River 20,000 20.0 89040 
E Gadianton Av 39,900 1.86 89025 
Wittwer Ave 40,000 1.10 89021 
280 Pat Ave. 45,000 2.0 89040 
1340 Jensen Av 45,000 0.48 89021 
Off Jensen Av 45,000 0.88 89021 
Navajo Av 47,000 0.71 89021 
N. Moapa Valley Bl 47,500 0.97 89021 
Liston Ave. & Ash St. 47,500 2.05 89021 
W Turvey Ave 47,500 1.93 89025 
Frehner&Yamashita 50,000 1.91 89021 
N Yamashita St 50,000 1.91 89021 
Skyline St 50,000 1.00 89021 
1910 Pinwheel St 58,000 0.51 89021 
Mormon Mesa 59,000 80.0 89040 
Cram & Yamashita 60,000 1.91 89021 

Address List Price Acres Zip
Gubler Ave  60,000 0.95 89021 
Lou St  68,500 2.07 89021 
St. Joseph St. 75,000 2.12 89021 
1352 Red Sage Ln 75,000 0.59 89021 
West Jensen Ave  80,000 1.78 89040 
Off Wells Ave  85,000 2.04 89021 
Skyline St  89,950 5 89021 
Napal Vista Cir  90,000 2.06 89021 
Liston Ave  95,000 2.00 89021 
S Moapa Valley Bl 95,000 5.89 89040 
Moapa Valley Bl  95,000 2.69 89040 
Paul Ave & Tami St 99,000 2.06 89021 
Skyline St 100,000 4.68 89021 
Curohee St/Damon 120,000 9.29 89025 
N Curohee St 120,000 9 89025 
Damon Ave/Hiko St 120,000 9.43 89025 
Hiko St 120,000 9.13 89025 
Willow Ave 150,000 10 89040 
Willow Ave & Deer 150,000 10 89040 
Diane Ave 150,000 10 89040 
Diane Ave & Deer 150,000 10 89040 
289 S. MV Blvd 175,000 0.47 89040 
Moapa Valley Blvd 89,000 13.71 89040 
Cooper St 285,000 7.26 89040 
123 S Moapa Valley 290,000 0.37 89040 

PENDING 

SOLD 

NEW LISTING! Gubler Ave - Offered at $60,000. Great property
to build on. Rare 1 acre parcel with water & power on Gubler
Ave. Real nice neighborhood, Zoned for horses. Call today for
more details! 

NEW LISTING 

REDUCED! 

Address  Bd Bath Sqft List Price Acres Year  Zip Code
430 Ingram Ave.  2 1 720 55,000 0.15 1967 89040 
285 Perkins 2 2 1128 65,000 0.17 1975 89040 
389 Park Blvd. 3 2 840 75,000 0.49 2004 89001 
484 Michael Way  3 2 944 82,000 0.26 1996 89001 
1983 S Moapa Valley Blvd 3 2 1440 95,000 4.01 2002 89040 
4185 Skyline St 2 2 840 150,000 2.07 1971 89021 
1440 Scott Ave  3 2 924 150,000 1.28 1995 89040 
5113 Dry Farm Rd 3 2 1664 159,000 5.03 1983 89017 
741 Cottonwood St 3 2 1742 160,000 1.17 2001 89001 
416 McDonald 3 2 2152 175,000 0.18 1990 89040 
1340 Jensen Ave  5 3 2576 179,000 0.39 1985 89021 
1344 Jensen Ave  5 3 2576 179,000 0.5 1985 89021 
1575 Isola Dr 4 2 1342 224,500 1.87 1990 89025 
2985 Doty St. 4 2 2040 225,000 0.29 1986 89021 
3975 Mateuse St 4 2 1458 238,000 2.12 1999 89021 
1420 Tami St  4 2 1716 255,000 2.11 1990 89040 
1200 W. Cottonwood 3 2 1344 259,000 10 1985 89040 
1155 Cottonwood Ave. 3 2 2020 279,000 1.04 1987 89040 
479 Corta Ave  4 2 2015 289,000 0.19 2005 89040 
1240 W Cottonwood Ave. 3 1 1152 289,000 8.69 2001 89040 
2433 Robison Farm Rd 4 3 1995 365,500 0.78 1995 89021 
3630 Sandy St. 4 3 3277 395,000 0.53 1999 89021 
8216 Fawn Brook Ct 4 3 3165 468,900 0.16 1998 89149 
3757 River Heights Ln 4 4 4068 499,900 0.6 2008 89021 
2175 Mateuse St. 3 3 2527 599,900 4.9 2003 89021 
1070 W Cottonwood Ave 5 4 4420 1,100,000 7.32 1997 89040 

SOLD 

PENDING 

PENDING 

NEW LISTING 

PENDING 
NEWLISTING 

FEATURED LISTING! - 1200 W Cottonwood Ave - Offered 
at $259,000. Ready for wide open spaces & country living? 
Then make the move to this 10 acres with a 3 bedroom, 2 bath, 
1344 sqft manufactured home. Lg living area w/vaulted ceiling 
that’s open to kitchen & dining area. Wood laminate flooring 
throughout. Ready for your finishing touches to make it your 
own. Plenty of room to keep your toys & close to the foothills for 

PENDING 

PENDING 

PENDING 

SOLD 
SOLD 

SOLD
SOLD 

SOLD 

SOLD 

REDUCED! 

SOLD 

SOLD 

trail riding. Live in the Man Home while your build! Call us today to make an appointme 

SOLD 

SOLD 

SOLD 
SOLD 

RESIDENTIAL LISTINGS 

Joshlyn WheelerJoshlyn Wheeler 
RealtorRealtor 

702-218-2334702-218-2334 

Mica RobinsonMica Robinson 
RealtorRealtor 

775-962-1364775-962-1364 

S,0022997S,0022997 S.0173146S.0173146 S.0186181S.0186181 S.0177358S.0177358 

(702) 398-7000  2885 N. Moapa Valley Blvd. Logandale, NV 89021 

mailto:Chip.Lewis@bia.gov
https://southernbighornsolar.com
https://aravada.com
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Public Meeting Announcement 

The U.S. Bureau of Indian Affairs (BIA) and the Moapa Band of Paiute 
Indians invite you to attend a virtual scoping meeting to identify the range 
and scope of issues related to the proposed Southern Bighorn Solar Project. 
The issues identified during the scoping process will be considered and 
addressed during preparation of an Environmental Impact Statement (EIS). 

Please plan to attend one of the following virtual meetings: 

Wednesday, May 27, 2020: 1:30 – 3:00 p.m. PDT 

Thursday, May 28, 2020: 5:30 – 7:00 p.m. PDT 

To join the meeting online: access on the website at 
https://southernbighornsolar.com 

To join the meeting by phone: call (415) 762-9988 or (646) 568-7788 

 Wednesday May 27 between 1:30 to 3:00 p.m. PDT 
Meeting Identification Number* 927 5793 2205 

 Thursday. May 28 between 5:30 to 7:00 p.m. PDT 
Meeting Identification Number* 931 2831 5648 

Both virtual meetings will include a live-streaming presentation. BIA and 
project proponent staff will be available to answer questions. 
The presentation will be recorded and available to view online after the 
meetings. Meeting material can also be requested from the Moapa Business 
Council at council.asst@moapabandofpaiutes.org or 702.343.5882. 

The proposed Southern Bighorn Solar Project is a photovoltaic solar energy 
project located on the Moapa River Indian Reservation in Clark County, 
approximately 30 miles northeast of Las Vegas. The project would have a 
capacity of up to 400 megawatts. The project would also include collector 
lines and access roads that would cross Tribal lands, Tribal lands managed 
by the Bureau of Land Management (BLM), and BLM lands. Additional 
information is available on the project website listed above. 

For more information on how to participate, contact Mr. Chip Lewis, 
Regional Environmental Protection Officer, at Chip.Lewis@bia.gov or 
602.379.6750. 

mailto:Chip.Lewis@bia.gov
mailto:council.asst@moapabandofpaiutes.org
https://southernbighornsolar.com
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Appendix C – Meeting Materials 
Appendix C contains materials that were made available on the project website 
(www.southerbighornsolar.com) throughout the scoping period, as well as the presentation 
that was given at both virtual meetings: 

• Scoping Letter with Maps 
• Meeting Handout 
• Meeting Presentation 
• Comment Form 

The following members of the public attended the virtual scoping meetings: 

• Wednesday, May 27th (1:30-3:00 P.M. PDT) 
o Bella Bakrania 
o Nick Yamashita (Moapa Valley Progress) 
o Barb Neary (Geosyntec) 

• Thursday, May 28th (5:30 – 7:00 P.M. PDT) 
o Nick Yamashita (Moapa Valley Progress) 

http://www.southerbighornsolar.com/
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United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Region 
2600 N. Central Avenue, Fourth Floor Mailroom 

Phoenix, AZ 85004-3050 

DEPARTMENT OF THE INTERIOR 
Bureau of Indian Affairs 
Notice of Intent to Prepare an Environmental Impact Statement for the Proposed Southern Bighorn Solar Project on the 
Moapa River Indian Reservation, Clark County, NV 

AGENCY: Bureau of Indian Affairs, Interior 
ACTION: Notice 

SUMMARY: The Bureau of Indian Affairs (BIA), as lead agency in cooperation with the Moapa Band of Paiute Indians 
(Moapa Band), the Bureau of Land Management (BLM), and other agencies, intend to prepare an Environmental Impact 
Statement (EIS) that will evaluate photovoltaic (PV) solar energy generation and battery storage projects on the Moapa 
River Indian Reservation (Reservation) and collector lines and access roads located on the Reservation, Reservation lands 
managed by BLM, and BLM land. 
This notice announces the beginning of the scoping process to solicit public comments and identify potential issues related 
to the EIS. It also announces that two live-streaming events will be held where the project team will introduce the project 
and be available by internet and by phone to document and discuss potential issues, alternatives, and mitigation to be 
considered in the EIS. 
DATES: Written comments on the scope of the EIS or implementation of the proposal must arrive by June 8, 2020. The 
virtual public scoping meetings will be held on Wednesday May 27 at 1:30 to 3:00 p.m. and Thursday May 28 at 5:30 to 
7:00 p.m. Pacific Daylight Time (PDT). Instructions will be published in the Las Vegas Review-Journal and Moapa Valley 
Progress 15 days before the scoping meetings. See VIRTUAL PUBLIC SCOPING MEETINGS section below for 
instructions on joinging the meetings. 
ADDRESSES: You may mail, email, or hand carry written comments to Mr. Chip Lewis, BIA Western Regional Office, 
2600 North Central Avenue, 4th Floor Mailroom, Phoenix, Arizona 85004; telephone: (602) 379–6750; email: 
Chip.Lewis@bia.gov. Written comments may also be submitted on the project website at https://southernbighornsolar.com/. 
SUPPLEMENTARY INFORMATION: The Moapa Band has requested that the BIA approve two solar energy ground 
leases and associated agreements between the Tribe as lessor and 300MS 8me LLC and 425LM 8me LLC, both subsidiaries 
of 8minute Solar Energy, as lessees to construct, operate and maintain, and eventually decommission two solar generating 
facilities using photovoltaic technology. The Project is located on the Reservation in Clark County, Nevada approximately 
30 miles northeast of Las Vegas. The solar facilities would be located on up to 3,600 acres of tribal trust land and have a 
combined capacity of up to 400 megawatts (MW) alternating current: 300 MW for one project/phase; and 100 MWac for a 
second project/phase. Rights-of-way for collector lines and existing access roads would be located on the Reservation, on 
Reservation lands managed by BLM, and on BLM lands. The overhead collector lines would connect the solar projects to 
the substation(s) within the boundaries of the previously approved Eagle Shadow Mountain Solar Project. From there, the 
electricity generated would connect to the existing transmission lines and be delivered to the regional electrical grid at the 
NV Energy’s Reid Gardner Substation. 
Construction of the 300MWac project/phase is expected to take approximately 14-16 months, and construction of the 
100MWac project/phase is expected to take approximately 8-10 months. The two projects/phases may be constructed 
simultaneously or sequentially. The electricity generation and battery storage facilities are expected to be operated for up to 
40 years under the terms of the leases. Major onsite facilities include multiple blocks of solar PV panels mounted on fixed 
tilt or tracking systems, pad mounted inverters and transformers, collector lines, up to 1,000 MW-hours of battery storage, 
access roads, and O&M facilities. Water will be needed during construction for dust control and during operations for 
administrative and sanitary water use and for panel washing. The water supply would be leased from the Moapa Band. 
The purpose of the proposed Project are, among other things, to: (1) provide a long-term, diverse, and viable economic 
revenue base and job opportunities for the Moapa Band; (2) assist Nevada and neighboring states to meet their State 
renewable energy needs; and (3) allow the Moapa Band, in partnership with the Applicant, to optimize the use of the lease 
site while maximizing the potential economic benefit to the Tribe. 
BIA will prepare the EIS in cooperation with the Moapa Band, BLM, and the Environmental Protection Agency. In addition, 
the U.S. Fish and Wildlife Service (USFWS) and National Park Service will provide input on the analysis. The resulting EIS 
will aim to (1) provide agency decision makers, the Moapa Band, and the general public with a comprehensive 
understanding of the impacts of the proposed Project and alternatives on the Reservation; (2) describe the cumulative 

mailto:Chip.Lewis@bia.gov
https://southernbighornsolar.com/


    
  

 
              

  
  

   
  

   
 

   
 

  
   

   

 
  

 
    

     
 

                
   

         
 

  
  

               
     

         
  

        
  

      
       

  

 
  

      
     

  
       

  
 

               
  

   
  

impacts of increased development on the Reservation; and (3) identify and propose mitigation measures that would 
minimize or prevent significant adverse impacts. Consistent with these objectives, the EIS will analyze the proposed Project 
and appurtenant features, viable alternatives, and the No Action alternative. Other alternatives may be identified in response 
to issues raised during the scoping process. 
The EIS will provide a framework for BIA and BLM to make determinations and to decide whether to take the 
aforementioned Federal actions. In addition, BIA will use and coordinate the National Environmental Policy Act (NEPA) 
commenting process to satisfy its obligations under Section 106 of the National Historic Preservation Act (16 U.S.C. §470f) 
as provided for in 36 C.F.R. § 800.2(d)(3). Native American tribal consultations will be conducted in accordance with 
policy, and tribal concerns will be given due consideration, including impacts on Indian trust assets. Other federal agencies 
may rely on the EIS to make decisions under their authority and the Moapa Band may also use the EIS to make decisions 
under their Tribal Environmental Policy Ordinance. USFWS will review the EIS for consistency with the Endangered 
Species Act (50 C.F.R. Part 17), as amended, and other implementing acts, and may rely on the EIS to support its decisions 
and opinions regarding the Project. 
Issues to be addressed in the EIS analysis may include, but would not be limited to, Project impacts on water resources, 
biological resources, threatened and endangered species, cultural resources, Native American religious concerns, and 
aesthetics. In addition to those resource topics identified above, Federal, State, and local agencies, along with other 
stakeholders that may be interested or affected by the BIA’s decision on the proposed Project, are invited to participate in 
the scoping process to identify additional issues to be addressed. 
SUBMISSION OF PUBLIC COMMENTS: Written comments on the scope of the EIS or implementation of the proposal 
must arrive by June 8, 2020 and may be submitted to the address listed above in the ADDRESSES section. Please include 
your name, return address, and the caption ‘‘EIS, Southern Bighorn Solar Project,’’ on the first page of any comments.  
Public scoping meetings will be held to further describe the Project and identify potential issues and alternatives to be 
considered in the EIS. To help protect the public and limit the spread of the COVID-19 virus, virtual public meetings will be 
held, where a short presentation will be made and team members will be present to discuss and answer questions. The 
PowerPoint presentation will be posted to the project website prior to the virtual meetings. Those who cannot live stream the 
presentation would be able to access the meeting presentation and could join by telephone. Additionally, the live 
presentation will be recorded and made accessible for viewing throughout the scoping period. For those with limited or no 
internet access, a request for printed scoping meeting materials may be submitted to the addresses listed above and materials 
will be sent in the mail. 
VIRTUAL PUBLIC SCOPING MEETINGS: Virtual public scoping meetings will be held on Wednesday May 27 at 1:30 
to 3:00 p.m. and Thursday May 28 at 5:30 to 7:00 p.m. PDT. The public meetings can be joined online or over the phone. 

To join the meeting online: access on the website at https://southernbighornsolar.com/public-scoping-meetings/ 
To join the meeting by phone: call (415) 762-9988 or (646) 568-7788. 

• For Wednesday May 27, use Meeting Identification Number 927 5793 2205 
• For Thursday. May 28, use Meeting Identification Number 931 2831 5648 

PUBLIC COMMENT AVAILABILITY: Comments, including names and addresses of respondents, will be available for 
public review at the mailing address shown in the ADDRESSES section during regular business hours, 8 a.m. to 4:30 p.m., 
Monday through Friday, except holidays. Before including your address, phone number, email address, or other personal 
identifying information in your comment, you should be aware that your entire comment—including your personal 
identifying information—may be made publicly available at any time. 
AUTHORITY: This notice is published in accordance with 40 CFR 1501.7 of the Council of Environmental Quality 
regulations and 43 CFR 46.235 of the Department of the Interior Regulations implementing the procedural requirements of 
the NEPA (42 U.S.C. 4321 et seq.), and in accordance with the exercise of authority delegated to the Principal Deputy 
Assistant Secretary-Indian Affairs by part 209 of the Department Manual. 

Date: ___5/11/2020____________ 
Mr. Bryan Bowker 
Director, Western Region 
Bureau of Indian Affairs 

https://southernbighornsolar.com/public-scoping-meetings/
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VIRTUAL PUBLIC SCOPING MEETING 
Southern Bighorn Solar Project Environmental Impact Statement 

May 27 and May 28, 2020 

Project Summary 
The Bureau of Indian Affairs (BIA), as lead agency in 
cooperation with the Moapa Band of Paiute Indians (Moapa 
Band), the Bureau of Land Management (BLM), and other 
agencies, intend to prepare an Environmental Impact 
Statement (EIS) that will evaluate photovoltaic (PV) solar 
energy generation and battery storage projects on the 
Moapa River Indian Reservation (Reservation) and collector 
lines and access roads located on the Reservation, 
Reservation lands managed by the BLM, and BLM lands. 

The proposed federal action is the BIA’s approval of two 
solar energy ground leases and associated agreements 
entered into by the Moapa Band with 300MS 8me LLC and 
425LM 8me LLC (Applicants), both subsidiaries of 8minute 
Solar Energy, for the construction, operation and 
maintenance, and eventual decommissioning of the PV solar 
energy generation and battery storage facilities. The 
generation and battery storage facilities would be located on 
up to 3,600 acres of tribal trust land and have a combined 
capacity of up to 400 megawatts (MW) alternating current: 
300 MW for one project/phase and 100 MW for a second 
project/phase. The facilities are expected to be operated for 
up to 40 years under the terms of the leases. 

Major onsite facilities include: multiple arrays of solar PV 
panels mounted on fixed tilt or tracking systems, pad 
mounted inverters and transformers, collector lines, up to 
1,000 MW-hours of battery storage, access roads, and 
operations and maintenance facilities. Water would be used 
during construction and operations for administrative and 
sanitary water use and panel washing. The water supply 
required would be leased from the Moapa Band. 

Join the Virtual Public Scoping Meetings 
Dates: Wednesday May 27 at 1:30 to 3:00 p.m. PDT 

Thursday May 28 at 5:30 to 7:00 p.m. PDT 
Join Online: 
https://southernbighornsolar.com/public-scoping-meetings/ 

Join by Phone: Call in at at (415) 762-9988 or (646) 568-7788 
For May 27, use Meeting ID 927 5793 2205 
For May 28, use Meeting ID 931 2831 5648 

Project Purposes 
♦ Provide a long-term, diverse, and viable economic 

revenue base and job opportunities for the Moapa 
Band 

♦ Assist Nevada and neighboring states to meet 
their State renewable energy needs 

♦ Allow the Moapa Band, in partnership with the 
Applicants, to optimize the use of the lease site 
while maximizing the potential economic benefit 
to the Moapa Band 

Project website: https://southernbighornsolar.com/ 

https://southernbighornsolar.com/public-scoping-meetings/
https://southernbighornsolar.com


    
   

 

 

  

    
   

   
   

   
  

   
     

  
      

   
   

  
  

 
  

   
   

    

    
  

  
    

         
   

   
     

  
    

  
     

    
   

  
  

    
   

  
   

   
   

   
  

 

 
 

 
 

  
 

  
 

 
  

 
 

VIRTUAL PUBLIC SCOPING MEETING 
Southern Bighorn Solar Project Environmental Impact Statement 

Decisions to be Made 
As part of the NEPA process, the BIA will evaluate the 
Proposed Action and alternatives to the Proposed Action. 
The EIS will provide the information and environmental 
analysis necessary to inform the BIA’s authorized officer 
and the public about the potential environmental 
consequences of the Project. The BIA’s Record of Decision 
(ROD) will either: 

♦ Approve the Proposed Action and grant the lease 
and rights-of-way (ROW), 

♦ Approve the Proposed Action with modification and 
grant the lease and ROW, or 

♦ Deny the lease and ROW application. 

Federal, state, and local permits and approvals would be 
required prior to construction and operation of the Project. 

Send Comments to: 
Mail: 

Mr. Chip Lewis 
Regional Environmental Protection Officer 

BIA Western Regional Office 
2600 North Central Avenue 

4th Floor Mailroom 
Phoenix, Arizona 85004 

Email: 
Chip Lewis at chip.lewis@bia.gov 

Website: 
https://southernbighornsolar.com/ 

Project Schedule 
Tasks Target Dates 
Notice of Intent Published May 2020 
Public Scoping May/June 2020 
Draft EIS October 2020 
45-day Public Comment October/November 2020 
Final EIS December2020/January 2021 
30-Day Waiting Period February 2021 
BIA and BLM Sign Decision March 2021 
Lease and ROW Approval June 2021 

Scoping Input Needed 
We are seeking your input and comments regarding the 
proposed Southern Bighorn Solar Project through a public 
scoping period ending on June 8, 2020. Written comments will 
be accepted during this scoping period. 

Written comments can be provided via mail, email, recorded 
through the virtual public meetings, or submitted on the project 
website at: https://southernbighornsolar.com/. Please include 
your name, return address and the caption “Scoping Comments, 
Southern Bighorn Solar Project,” on the first page of your written 
comments. 

Comments should be made as specific as possible and provide 
information on potential issues or concerns that the EIS should 
address. The information you provide may help develop/inform 
alternatives that will address issues identified for this action. 
Alternatives, along with analyses and effects, will be documented 
in the EIS. Comments that are not specific to the Proposed Action 
and Project Area will be deemed outside the scope of the analysis 
and will not be considered. 

Project website: https://southernbighornsolar.com/ 

https://southernbighornsolar.com/
mailto:chip.lewis@bia.gov
https://southernbighornsolar.com/
https://southernbighornsolar.com
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Housekeeping Items 

• Please mute your computer and telephone 
• If you can see this but cannot hear us, please call in 

at (415) 762-9988 or (646) 568-7788 
• Wednesday Meeting ID: 927-5793-2205# 
• Thursday Meeting ID: 931-2831-5648# 

• Comments and questions will be addressed at the
end of the presentation 

• Please use the chat box and raise your hand features 

https://southernbighornsolar.com/ 2 
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Moapa Band of Paiutes 
Tribal Council 

Laura Parry – Chairwoman 

Gregory Anderson Sr. – Vice Chairman 

Ashly Osborne – Council Secretary 

Kami Miller – Council Member 

Shane Tom – Council Member 

Randall Simmons – Council Member 

https://southernbighornsolar.com/ 3 
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Southern Bighorn Projects 

Who 
• Moapa Band of Paiute Indians 
• 300MS 8me LLC and 425LM 8me LLC, both subsidiaries of 8minute Solar 

Energy 
What 

• BIA’s approval of two solar energy ground leases and associated agreements 
• Bureau of Land Management’s (BLM) approval and issuance of ROWs for

access roads and collector lines 
Land Jurisdiction 

• Moapa River Indian Reservation 
• Reservation Land managed by BLM  
• BLM Lands 

https://southernbighornsolar.com/ 4 
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Proposed Action 

What is proposed 
• Construction, operation and maintenance, and eventual 

decommissioning of solar photovoltaic electricity generation
in two projects: 

• Project one – up to 300 MW 
• Project two – up to 100 MW 

• On up to 3,600 acres within a 6,038-acre study area the 
Reservation 

• Installation of Battery Energy Storage System 
• Construction of access roads and collector lines to tie the facility

into the regional electrical grid via a substation at the previously
approved Eagle Shadow Mountain Solar Project 

https://southernbighornsolar.com/ 5 
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Project 
Location 

Clark County, Nevada 
Approximately 30 miles 
northeast of Las Vegas 
Township, Section(s) 
Range 

T16S, R64E 12-14, 22-27, and 
33-36 

T16S, R65E 4-9, 16-18, 30, 
and 31 

T17S, R64E 10-12 

https://southernbighornsolar.com/ 6 
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Project 
Area Map 
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Project Purposes 

• Provide a long-term and viable economic revenue 
base and job opportunities for the Moapa Band 

• Assist Nevada to meet its renewable energy goals 

• Allow the Moapa Band, in partnership with the 
Applicants, to optimize the use of the lease site 
while maximizing the potential economic benefit to 
the Moapa Band 

https://southernbighornsolar.com/ 8 
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PV Solar Field Components 

• Solar panels mounted on fixed tilt or single axis
tracking systems 

• Inverters (converts DC to AC) 
• Transformers (converts AC from one voltage to

another) 
• Battery Energy Storage System, up to 1,000 MWh 
• Electrical collection lines 
• Operation & Maintenance Building 
• Fencing around the solar arrays 

https://southernbighornsolar.com/ 9 

https://southernbighornsolar.com


 

 

  

PV Solar Field Components 

Solar panel tilt system 

Solar field and battery storage 

https://southernbighornsolar.com/ 10 
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ROW and Leases to be 
Considered in EIS 

• Ground leases 
• Moapa Band and 300MS 8me LLC 

and 
• Moapa Band and 425LM 8me LLC 

(both subsidiaries of 8minute Solar Energy) 

• Rights-of-way (ROW) for access 
roads and overhead collector lines 
on Reservation land and 
Reservation lands managed by BLM 

• ROW for existing access road on 
BLM land 

https://southernbighornsolar.com/ 11 
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Environmental Impact Statement 

• BIA to evaluate the Proposed Action and alternatives
to meet the requirements of the National
Environmental Policy Act (NEPA) 

• EIS will provide environmental analysis to inform the
BIA and public about potential environmental 
consequences of the Projects 

• BIA Record of Decision will: 
• Approve the project, 
• Approve the project with modification, or 
• Deny the project 

https://southernbighornsolar.com/ 12 
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Involved Agencies 

Lead Federal Agency 
• U.S. Department of the Interior, Bureau of Indian Affairs 

Cooperating Agencies 
• Moapa Band of Paiute Indians 
• Bureau of Land Management 
• Environmental Protection Agency 
• U.S. Fish and Wildlife Service 

https://southernbighornsolar.com/ 13 
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EIS Schedule 

• BIA Notice of Intent May 2020 

• Public Scoping (we are here in the process) May & June 2020 

• Draft EIS published for comment October 2020 

• 45-day comment period October & November 2020 

• Final EIS December 2020 & January 2021 

• 30 day waiting period February 2021 

• BIA signs Record of Decision March 2021 

• Lease and ROW Approval June 2021 

https://southernbighornsolar.com/ 14 
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Potential 
Resources to be Analyzed 

• Biological Resources
• Desert Tortoise 
• Threatened and 

endangered species 
• Avian Species 

• Cultural Resources 
• Native American Religious

Concerns 
• Visual Resources 
• Water Resources 
• Socioeconomics 

Mojave desert tortoise 
Source: Desert Tortoise Recovery Office, USFWS 

https://southernbighornsolar.com/ 15 
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How to Participate 

• Verbal comment: submit at the end of this presentation 
• Written comments: submit through the chat feature during the 

presentation 
• Project Website: https://southernbighornsolar.com/ 
• Email to: chip.lewis@bia.gov 
• Mail to: Mr. Chip Lewis, Regional Environmental Protection Officer 

BIA Western Regional Office 
2600 North Central Avenue 
4th Floor Mailroom 
Phoenix, Arizona 85004 

https://southernbighornsolar.com/ 16 
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Comments & 
Questions 

Contact: 
Chip Lewis

Regional Environmental Protection Officer 
BIA Western Regional Office 
2600 North Central Avenue 

4th Floor Mailroom 
Phoenix, Arizona 85004 

chip.lewis@bia.gov 

Website: 
https://southernbighornsolar.com/ 

https://southernbighornsolar.com/ 17 
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Meet the Project Team 

Chip Lewis, BIA 
Environmental 
Protection Officer 

Garry Cantley, BIA Jim Williams, BIA Tamera Dawes, BIA 
Regional Archaeologist Southern Paiute Agency Realty Specialist 

Superintendent 

Christina Varela, BIA 
Realty Specialist 

Patricia McCabe Mary Barger Pat Golden AJ Thompson 
Luke Shillington Jason Moretz NEPA BIA Assistance Biologist Cultural Resources 
Vice President Vice President Documentation Cultural Resource 
Land Entitlement Development 

https://southernbighornsolar.com/ 18 
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Thank you for your time and participation today! 

If you have joined late and missed the presentation
we are still on live and available to address questions
or take comments. Please use the chat box or raise 
your hand feature and we will unmute to discuss. 
Additionally, a recording of this meeting will be
posted on the project Website address below. 

19https://southernbighornsolar.com/ 
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PUBLIC COMMENT FORM 
Bureau of Indian Affairs 

SOUTHERN BIGHORN SOLAR PROJECT 
ENVIRONMENTAL IMPACT STATEMENT 

https://southernbighornsolar.com/ 
Scoping Comments 

NAME: _________________________________________ 

ADDRESS:  ______________________________________ 

______________________________________ 

______________________________________ 

( ) I have no comments, please keep me informed. 
( ) Please remove me from your mailing list for this Project. 
( ) I have the following comments about the Southern Bighorn Solar Project EIS: 

Return to:  Mr. Chip Lewis, Regional Environmental Protection Officer, BIA Western Regional 
Office, 2600 North Central Avenue, 4th Floor Mailroom, Phoenix, AZ 85004 Email: 
chip.lewis@bia.gov 

(Or fold, seal, and add a stamp to the back of the sheet) 

https://southernbighornsolar.com/
mailto:chip.lewis@bia.gov


 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

        
 

 
 

 
 
 
        
        
           
        
        
       

______________________________ 

______________________________ 

……………………………………………………………………………………..………………………………………………... 

…………………………………………………………………………………………………………………………... 
place 

stamp
 ____________________________ here 

Mr. Chip Lewis 
Regional Environmental Protection Officer 
BIA Western Regional Office 
2600 North Central Avenue 
4th Floor Mailroom 
Phoenix, AZ 85004 
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Comment ID Resource Category Comment 

NDOW-1 Vegetation 

In view of solar energy development on Moapa River Paiute Reservation, the nearby 
proposed Gemini Solar Project site, other energy projects along the I-15 corridor and 
the potential for additional solar projects and infrastructure between Las Vegas and 
Mesquite, the SBSP does have potential for conserving contiguous, relatively 
undisturbed habitat at the landscape level. In this vein, we respectfully request as a 
regional conservation mitigation consideration in leaving as much ground surface and 
vegetation intact as possible, as similarly proposed for the Gemini Solar Project and 
discussed for the Eagle Shadow Solar Project. 

NDOW-2 Threatened and Endangered Species 

In the event moving desert tortoises out of harm’s way becomes an impact 
minimization measure for portions of the SBSP on non-tribal lands, observance of 
Nevada Revised Statute 503.597 and Nevada Administrative Codes 503.093 and 
503.0935 underscore need for acquiring NDOW authorization. Such authorization 
would not take the place of permits or authorizations required by other levels of 
government for conducting such activities. 

NDOW-3 Wildlife 

We will appreciate inclusion of measures for avoiding or minimizing impacts should the 
Gila monster be encountered (current protocols attached). Please contact NDOW 
reptile biologist Jason Jones by email at jljones@ndow.org for additional information 
regarding authorization requirements. Application and example information is also 
online at: http://www.ndow.org/Forms_and_Resources/Special_Permits/. 

NDOW-4 Migratory Birds 
And where appropriate, seasonal considerations for avoiding impacts to breeding 
migratory birds on non-tribal lands is anticipated. 

Basin and Range Watch - 1 
Vegetation 
Wildlife 

The project has a power purchase agreement with NV Energy so obviously there is 
intent to build it. but a 3,600 acre project will impact 5 square miles of Mojave Desert 
Habitat. This is undeveloped habitat and a project of this have will have huge impacts 
and will result in a great loss of biological diversity. This project will kill a large quantity 
of living organisms. This is a net loss and mitigation will not make up for it. The amount 
of large scale solar built in the area should make you consider rejecting this proposal. 

Basin and Range Watch - 2 
Air Quality 
Public Health and Safety 

Fugitive dust will result in the grading or mowing of 5 square miles of habitat. The loss 
of biological soil crust, old growth desert plants and caliche all contribute to fugitive 
dust. This can lead to Valley Fever which will even be worse during the Covid-19 crisis. 

Basin and Range Watch - 3 Climate change 
The loss of so much soil crust and so many living organisms will contribute to climate 
change by removing 5 square miles of carbon sequestering living organisms. 

Basin and Range Watch - 4 Migratory Birds 
Solar Panels will create a lake effect and several solar projects including the Desert 
Sunlight Solar Project in California have resulted in multiple bird fatalities. The project 
will be near the Muddy River and Colorado River and will kill birds. 

Basin and Range Watch - 5 Vegetation 
The project will remove habitat for rare and native plants like Nye milkvetch and 
Threecornor milkvetch. 

Basin and Range Watch - 6 Wildlife 
The project will remove habitat for and kill kit foxes, American badgers, kangaroo rats, 
desert iguanas, horned lizards,and hundreds of other Mojave Desert species. 

Basin and Range Watch - 7 Threatened and Endangered Species 

Mowing vegetation has not been a proven mitigation to insure the survival of the 
desert tortoises. The BLM and Moapa Reservation have already approved close to 20 
square miles of solar projects which are pushing the Threatened desert tortoise closer 
to extinction. The desert tortoise has seen close to a 50 percent decline on much of its 
range since 2010. Gemini Solar os expected to remove 1,200 tortoises. This one 
probably will impact about 500 including juveniles and hatchlings. 

Basin and Range Watch - 8 Visual Resources 
The project will create a large, unsightly visual impact which will be visible from dozens 
of miles away. 

Basin and Range Watch - 9 Cumulative Impacts 
The cumulative impact from all the solar projects have reduced the biological diversity 
of the region. 

Basin and Range Watch - 10 Socieoconomics 
Solar Projects create about 200 construction jobs for just over a year and eventually 
only result in about 5 to 10 full time jobs. Is the loss of all the biodiversity worth that? 

Basin and Range Watch - 11 Recreation The projects are always fenced off and all access is cut off. 

EPA-1 

Air Quality 
Cumulative Impacts 
Public Health and Safety 
Water Resources 

Because there are multiple solar projects being planned adjacent or in proximity on the 
Reservation, construction schedules could partially overlap, especially with Southern 
Bighorn Solar Project (SBSP) Phase 1 to the south of the K-Road project and Arrow 
Canyon1. The DEIS should discuss these combined impacts to resources; for example, 
air quality and worker health impacts, and impacts to groundwater if the same wells 
will be used during construction. 



 
 

 

 
 

 
 

 
 

 
 

 

 

 

 
 

 
 

 
 

 
 
 

 

 
 

 
 

 
 

 
 

 

 
 

 

 

 
 

Comment ID Resource Category Comment 

EPA-2 Water Resources 

The SBSP site is located downstream from the ESM Solar project and will receive 
stormwater flows that originate from that site. Therefore, development of the drainage 
plans for SBSP will need to integrate those developed for ESM. We recommend a 
description in the DEIS of how the drainage plans will be integrated. 

EPA-3 
Soils 
Water Resources 
Wetland/Riparian Zones 

The project site to the north (SBSP Phase 2) appears to encompass two clearly defined 
branched drainage networks, flows from which will presumably be directed to the more 
prominent drainage that originates from the ESM site. These drainages all flow to the 
California Wash which flows to the Muddy River. A portion of the drainages from the 
SBSP Phase 1 site also includes drainages to the California Wash. As construction of 
ESM begins and more flows are diverted to the prominent drainages the potential for 
more significant impacts increases and these drainages may see additional erosion and 
sedimentation impacts. We have consistently recommended larger drainages be given 
wide buffers so the channels may adjust to the new hydraulic conditions without the 
need for major human-made structures. Since the SBSP site will receive ESM flows that 
will have been concentrated prior to entering the SBSP site, these higher volume flows 
will require a larger buffer than what was allocated for avoidance on the ESM project 
site. The DEIS should identify the widths of buffers for each project to demonstrate the 
planning for SBSP is accommodating the upstream concentrated flows from ESM. 

EPA-4 Water Resources 

We recommend monitoring occur and affects and responses be documented. BIA and 
the Tribe may want to prepare a master drainage plan for the area encompassing ESM, 
SBSP, the existing K-Road site, and the portion of the Arrow Canyon site that flows to 
the California Wash and include sediment and channel elevation monitoring stations to 
assist in the adaptive management of erosion and sedimentation. Adaptive 
management plans should be coordinated with those of the other projects and once all 
projects are constructed, we recommend monitoring for all the projects together. 

EPA-5 
Soils 
Water Resources 

In addition, the drainage plans should consider the impacts of changing precipitation 
patterns on the project. There may be design considerations needed to accommodate 
future stormwater flows resulting from increased intensity and severity of storms. We 
recommend upsizing stormwater infrastructure. 

EPA-6 
Air Quality 
Waste, Hazardous or Solid 
Water Resources 

Ensure battery storage areas are not located in drainages or any areas subject to 
flooding. Because the project is on Tribal land where County requirements do not 
apply, we recommend against citing to local codes unless the project description 
identifies that the project will be designed and will voluntarily conform with local codes, 
such as the County floodplain requirements or dust control, for example. 

EPA-7 
Soils 
Traffic/Transportation 
Water Resources 

We recommend minimizing the number of road crossings over washes in order to 
minimize erosion, migration of channels, and scour. All road crossings should be 
designed to provide adequate flowthrough during large storm events. 

EPA-8 

Air Quality 
Topography/Geology 
Water Resources 
Public Health and Safety 
Vegetation 
Invasive Plants and Noxious Weeds 

Grading alters soil stability and contributes to erosion. We understand that mowing of 
vegetation will be employed and grading will be minimized. Detail the grading strategy 
in the project description in the DEIS with an estimate of the acreages that will be 
graded. We recommend that grading be minimized to the greatest extent possible, 
since this will benefit several resources including water quality, air quality, worker 
health, vegetation, and will minimize the spread of invasive species. 

EPA-9 Air Quality 

The Moapa River Indian Reservation is located outside the ozone nonattainment area 
for Clark County. The project area is also in attainment for particulate matter 10 
microns in diameter or smaller (PM10); however, fugitive dust is still a pollutant of 
concern that would be generated during construction and dust control Best 
Management Practices should be utilized. While Clark County does not have jurisdiction 
on tribal land, the BIA and Tribe could consider requiring contractors to attend a Dust 
Control Class, held twice monthly, by the Clark County Department of Air Quality, and 
utilizing the resources in their Dust Control Handbook. 
(http://www.clarkcountynv.gov/airquality/compliance/Documents/DustControl/DustC 
ontrolForms/DUST_CONTROL_HANDBOOK.pdf#search=dust%20control%20handbook) 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

Comment ID Resource Category Comment 

EPA-10 
Air Quality 
Public Health and Safety 

Dust control is important since the project site is located in an area that the Centers for 
Disease Control has determined is suspected endemic for Coccidioides immitis, a 
fungus causing Valley Fever in humans 
(http://www.cdc.gov/fungal/diseases/coccidioidomycosis/causes.html). Ground 
disturbing activities could result in dispersal of Coccidioides spores. Measures should be 
identified to prevent or reduce the risk of exposure to workers, including training for 
workers and supervisors on the potential presence of Valley Fever spores, methods to 
minimize exposure, and how to recognize symptoms. Mitigation measures could 
include limiting workers’ exposure to outdoor dust in disease-endemic areas by (1) 
providing air-conditioned cabs for vehicles that generate dust and making sure workers 
keep windows and vents closed, (2) suspending work during heavy winds, and (3) 
directing them to remove dusty clothing after fieldwork and store in closed plastic bags 
until washed. When exposure to dust is unavoidable, provide approved respiratory 
protection to filter particles. 

EPA-11 Cumulative Impacts 

To the extent possible, identify the tentative construction schedule and indicate if it will 
overlap with construction of ESM and/or Arrow Canyon Solar projects, which are 
located very near this project site, as well as the Gemini Solar Project off-reservation to 
the east of Highway 15. A thorough cumulative effects analysis capturing these impacts 
would be appropriate. 

EPA-12 Vegetation 

Discuss general locations of rare plants and describe how potential impacts will be 
minimized. Consider impacts from increase of shade on vegetation and species in the 
desert environment and impacts from fences. Indicate if any pesticides and herbicides 
would be used for vegetation treatment. We recommend maintaining the presence of 
native plants under PV panels, to the greatest extent possible. 

EPA-13 Invasive Plants and Noxious Weeds 
Ensure the Weed Management Plan includes the latest information regarding the 
effectiveness of existing control measures in the vicinity, including those utilized at the 
K-Road Solar project and in the utility corridor. 

EPA-14 
Cumulative Impacts 
Threatened and Endangered Species 

Present the direct and cumulative impacts that this project, along with other solar 
projects proposed in the Mojave Desert, is expected to have on the threatened Mojave 
Desert tortoise. Discuss the potential long-term effects from fragmenting or isolating 
desert tortoise conservation areas and restricting gene flow. We understand the 
proposed design would utilize fencing that will allow tortoise to reenter the site upon 
completion. Ensure this is described in the project description. Include monitoring, 
reporting and adaptive management efforts to ensure species and habitat conservation 
effectiveness. 

EPA-15 Migratory Birds 

Discuss impacts to birds from the “lake effect”, where birds may mistake the PV panels 
for water resulting in unexpected deaths from collisions with the solar panels. State 
whether this phenomenon has occurred at the operational K-Road facility and describe 
measures to minimize potential impacts. We recommend that the Bird and Bat 
Conservation Strategies include avian mortality monitoring and adaptive management 
measures. Because the project will straddle the existing K-Road site on two sides and lie 
just east of ESM, the lake effect could be compounded. Indicate in the DEIS whether 
any birds deaths from this phenomenon have occurred at the operational K-Road site. 

EPA-16 Cumulative Impacts 
As mentioned above, the cumulative impacts analysis for this project should be more 
robust if construction schedules will overlap since the other solar projects are in 
proximity. 

EPA-17 Cumulative Impacts 

Describe the methodology used to assess cumulative impacts. We recommend the BIA 
consider the methodology developed jointly by EPA, the Federal Highway 
Administration, and the California Department of Transportation. While this 
methodology was developed for transportation projects in California, the principles and 
steps in this guidance offer a systematic way to analyze cumulative impacts for any 
project (See: https://dot.ca.gov/programs/environmental-analysis/standard-
environmental-reference-ser/cumulative-impact-analysis-approach#eight) 

JP-1 
Wastes, Hazardous or Solid 
Vegetation 
Migratory Birds 

Subject: put solar on roofs and pollued land - not on godo habitable land 
destroying habitable land for solar does not make sense. michezl moores film shows 
how alot of solar projects are falling apart in the nevada desert. they end up just being 
loads of pollution on the land. this project hasno reason for being. it will destroy 3600 
acres wioth these post for solar. the solars fry birds in the sky. wwe canjust stay with 
the production we have. this move is no better. its just new but no better. this 
comment is for the public record. we dont want to cover every inch of land with 
mankinds projfiteersing. 



 
 

 
 

Comment ID Resource Category Comment 

Moapa Band-1 

I wanted to thank BIA and 8minute team. This has been a three-year project. The tribe 
has been and continues to promote clean energy to replace coal, and this is one more 
step in working with our partners in promoting clean energy. Several councils have 
worked on this project also, and many more will continue the work to be a clean energy 
tribe and neighbor. 
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Scott Carey 

From: NevadaClearinghouse 
To: Brad Hardenbrook 
Subject: RE: Nevada State Clearinghouse Notice E2020-240 (E2020-240 EIS BIA Southern Bighorn 

Solar Project-Clark County) 

From: NevadaClearinghouse@lands.nv.gov <NevadaClearinghouse@lands.nv.gov> 
Sent: Thursday, May 14, 2020 5:02 PM 
Subject: Nevada State Clearinghouse Notice E2020-240 (E2020-240 EIS BIA Southern Bighorn Solar Project-Clark County) 

NEVADA STATE CLEARINGHOUSE 
Department of Conservation and Natural Resources, Division of State Lands 
901 S. Stewart St., Ste. 5003, Carson City, Nevada 89701-5246 
(775) 684-2723 Fax (775) 684-2721 

TRANSMISSION DATE: 05/14/2020 

U.S. Bureau of Indian Affairs 

Nevada State Clearinghouse Notice E2020-240 

Project: E2020-240 EIS BIA Southern Bighorn Solar Project-Clark County 
The Bureau of Indian Affairs (BIA), in cooperation with the Moapa Band of Paiute Indians (Moapa Band) proposes to approve two 
solar energy ground leases with 300MS 8me LLC and 425LM 8me LLC, both subsidiaries of 8minute Solar Energy, which provide 
for construction, operation and maintenance, and eventual decommissioning of the photovoltaic (PV) solar energy generation and 
battery storage facilities located entirely on the Moapa River Indian Reservation (Reservation) (See map). An Environmental Impact 
Statement (EIS) will be prepared to evaluate the PV solar energy generation and battery storage projects. For more information and 
to view project documents please visit https://southernbighornsolar.com/. Comments due to the Clearinghouse on June 5, 2020. 

Follow the link below to find information concerning the above-mentioned project 
for your review and comment. 
E2020-240 - http://clearinghouse.nv.gov/public/Notice/2020/E2020-240.pdf 

 Please evaluate this project's effects on your agency's plans and programs and any other issues that you are 
aware of that might be pertinent to applicable laws and regulations. 

 Please reply directly from this e-mail and attach your comments. 

 Please submit your comments no later than Friday June 5th, 2020. 

Clearinghouse project archive 

1 

http://clearinghouse.nv.gov/public/Notice/2020/E2020-240.pdf
https://southernbighornsolar.com
mailto:NevadaClearinghouse@lands.nv.gov
mailto:NevadaClearinghouse@lands.nv.gov


  
    

  
   

 

     
        

      
         

   
   

  
 

     
     

   
      

  
      

 
   

     
    

    
 

      
    

    
  

   
 

   
 

 

   
                      
                       
                    

           
  
  

Questions? Scott Carey, Program Manager, (775) 684-2723 or nevadaclearinghouse@state.nv.us 

____No comment on this project ____Proposal supported as written 

AGENCY COMMENTS: 

The Nevada Department of Wildlife (NDOW) understands the proposed Southern Bighorn Solar Project (SBSP) is nearly 
completely within the Moapa River Paiute Reservation and adjacent to the existing Moapa Solar Energy Center. In 
considering the scope of NEPA analysis based from our recent correspondence with the Bureau of Indian Affairs, the 
environmental analysis approach will be very similar to that for the Moapa Solar Energy Center, as well as the proposed 
Eagle Shadow Mountain Solar and Arrow Canyon Solar projects.  NDOW recently attended an inter-agency 
informational forum and learned more of facility footprint configuration, construction access, and tie-in with the 
existing transmission corridor. 

In view of solar energy development on Moapa River Paiute Reservation, the nearby proposed Gemini Solar Project 
site, other energy projects along the I-15 corridor  and the potential for additional solar projects and infrastructure 
between Las Vegas and Mesquite, the SBSP does have potential for conserving contiguous, relatively undisturbed 
habitat at the landscape level.  In this vein, we respectfully request as a regional conservation mitigation consideration 
in leaving as much ground surface and vegetation intact as possible, as similarly proposed for the Gemini Solar Project 
and discussed for the Eagle Shadow Solar Project. 

In the event moving desert tortoises out of harm’s way becomes an impact minimization measure for portions of the 
SBSP on non-tribal lands, observance of Nevada Revised Statute 503.597 and Nevada Administrative Codes 503.093 
and 503.0935 underscore need for acquiring NDOW authorization.  Such authorization would not take the place of 
permits or authorizations required by other levels of government for conducting such activities. 

We will appreciate inclusion of measures for avoiding or minimizing impacts should the Gila monster be encountered 
(current protocols attached).   Please contact NDOW reptile biologist Jason Jones by email at jljones@ndow.org for 
additional information regarding authorization requirements.  Application and example information is also online at: 
http://www.ndow.org/Forms_and_Resources/Special_Permits/. And where appropriate, seasonal considerations for 
avoiding impacts to breeding migratory birds on non-tribal lands is anticipated. 

Thank you for this input opportunity.  We look forward to reviewing the draft EIS when it becomes available. 

Sincerely, 

Signature: D. Bradford Hardenbrook 

Supervisory Habitat Biologist 
NDOW – Southern Region 
bhrdnbrk@ndow.org 

Date: June 5, 2020 
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NEVADA DEPARTMENT OF WILDLIFE 
Southern Region 

3373 Pepper Lane, Las Vegas, Nevada  89120 
Phone: 702-668-3839 or 702-486-5127; Fax: 702-486-5133 

5 February 2020 

GILA MONSTER STATUS, IDENTIFICATION AND 
REPORTING PROTOCOL FOR OBSERVATIONS 

Status 

 The Gila monster (Heloderma suspectum) is secretive, difficult to detect, and seemingly 
rare relative to other species. These attributes led the State of Nevada decades ago to 
classify the species as Protected (Nevada Administrative Code 503.080). Their populations 
are also vulnerable to poaching, the cumulative effects of habitat loss, fragmentation and 
degradation, and climate changes (Wildlife Action Plan Team 2012). 

 Therefore, a person shall not hunt or take any protected wildlife, or possess any part thereof, 
without first obtaining the appropriate license, permit or written authorization from the 
Nevada Department of Wildlife (Nevada Administrative Codes 503.090 and 503.093). 

 The USDI Bureau of Land Management has recognized this lizard as a sensitive species 
since 1978 and is to manage public lands in a manner to avoid the necessity of higher federal 
protections (BLM Manual 6840 – Special Status Species). 

 In Clark County’s Multiple Species Habitat Conservation Plan (MSHCP), the Gila monster is 
an Evaluation Species, meaning inadequate information exists to determine if mitigation 
from MSHCP implementation would demonstrably cover conservation actions necessary to 
ensure its persistence without additional protective intervention as provided under the federal 
Endangered Species Act. 

 While the Gila monster is the only venomous lizard endemic to the United States, its 
behavioral disposition is somewhat docile and avoids confrontation. But it will readily 
defend itself if threatened.  Most bites are considered illegitimate, not caused by Gila monster 
aggression, but resulting from human harassment or careless handling. Gila monsters are not 
dangerous unless molested or inappropriately handled and should never be harmed or killed. 

 The Nevada Department of Wildlife (NDOW) has ongoing management studies for greatly 
improving our understanding specific to Nevada’s banded Gila monster populations; hence, 
additional sightings and descriptions for this species distribution, habitat, and 
biological information is of utmost interest. 

 In assistance to gathering additional information about Nevada’s Gila monsters, NDOW will 
be notified whenever a Gila monster is encountered or observed, and under what 
circumstances (see Reporting Protocol below). 

Ver. 5Feb2020  Page 1 of 3 



                

 
 

        
     

          
     

    
        

    
  

  
   

    
 

   
 

  
 
   
     

 
 

 
  

    
    

    
      

    
   

    
   

   
       

      
 

 
     
     

      
  

     
   

    
    

      
    

     
   

Identification 

The banded Gila monster (H. s. cinctum) is the only wild subspecies occurring in Nevada, and is 
restricted to Clark, Lincoln, and Nye counties. Found mainly below 5,000 feet elevation, its 
geographic range approximates that of the desert tortoise (Gopherus agassizii) in Nevada. Gila 
monster habitat requirements center on complex rocky landscapes of upland desert scrub 
overlapping desert wash, spring, and riparian habitats, often characteristic of alluvial fans 
(bajadas) and adjacent rocky fields. Gila monster habitat overlaps that of both the desert tortoise 
and chuckwalla (Sauromalus ater). 

Gila monsters are recognizable by a 
striking black and orange-pink 
coloration and bumpy, or beaded, 
skin. In keeping with its name, the 
banded Gila monster (shown left) 
retains a black chain-link, banded 
pattern into adulthood. Sometimes 
other non-venomous lizards are 
mistaken for the Gila monster. Of 
these, the western banded gecko 
(Coleonyx variegatus) and the 
chuckwalla are the most frequent. 
All three share similar habitats. 

To untrained eyes, the color pattern and 
finely granular skin of the western 
banded gecko (right) may have the 
looks of a baby or juvenile Gila 
monster. But gecko heads are more 
pointed at the snout and the relatively 
large eyes have vertical pupils befitting 
their nighttime habits. Gila monsters 
may be both nocturnal and diurnal; the 
smallish eyes have round pupils. 
Snouts are bluntly rounded. Newly 
hatched Gila monsters vary in length at 5-7 inches with a vivid orange and black, banded pattern. 
Western banded geckos are generally smaller than 4 inches with cream to yellow background 
colors and brown to purple banded patterns. 

Chuckwalla adults (left) and juveniles have a 
body shape somewhat suggestive of the Gila 
monster, but they lack the coarsely beaded skin 
and showy black and orange-pink body pattern. 
While juvenile chuckwallas can have orange and 
black banded tails, this colorful banding fades as 
chuckwallas mature. From nose to tail tip, adult 
chuckwallas may reach 17 inches long, rivaling 
that of the Gila monster. Chuckwallas are 
herbivorous. When alarmed, they are fast movers 
seeking cracks and crevices into which they can 

wedge themselves by inflating their bodies with air.  Chuckwallas are diurnal and rock dwellers. 
Ver. 5Feb2020  Page 2 of 3 



                

   
 

      
          
            

          
  

 
             

           
         

           
      

          
        

      
          

       
         

        
  

 
          

         
        

         
    

         
      
  

 
        

         
         

     
              

           
        

          
       

  
      

  
 

          
      

  
 

 
 

Reporting Protocol 

Field workers (e.g. construction foremen, bio-monitors) must at least know how to: (1) identify a 
Gila monster by distinguishing it from other lizards like the chuckwalla and western banded gecko 
(see Identification above); (2) Report any Gila monster observation to the NDOW; (3) Be aware of 
the consequences of a Gila monster bite resulting from carelessness or unnecessary harassment; and, 
(4) Be advised of protective measures provided under state law and federal management policies. 

1) Live Gila monsters found in harm’s way in the construction site will be captured and then 
detained by the project biologist or equivalent personnel in a cool (<85°F), shaded environment 
(air-conditioned vehicle or trailer is okay) until a NDOW biologist can arrive for biological 
documentation prior to its release Although a Gila monster is venomous and can inflict a serious 
bite, its relatively slow gate allows for it to be easily coaxed or carefully lifted into an open 
bucket or box using a long handled instrument like a snake hook, tongs, or shovel (Note: it is not 
the intent to request unreasonable action to facilitate captures; additional coordination with 
NDOW will clarify logistical points). For safe detainment, an unused or sterile 5-gallon plastic 
bucket with a secure, vented lid; an 18"x18"x4" plastic sweater box having a secure, vented lid; 
or, a tape-sealed cardboard box of similar dimension may be used. And, written information 
identifying the mapped capture location, Global Positioning System (GPS) coordinates in 
Universal Transverse Mercator (UTM) using North American Datum (NAD) 83 Zone 11 along 
with date, time, and circumstances (e.g. biological survey, construction monitoring) and habitat 
description (e.g. vegetation, slope, aspect, substrate) will also be provided to NDOW. 

2) Injuries to Gila monsters may occur during excavation, blasting, road grading, or other 
construction activities. In the event a Gila monster is injured, it should be transferred to a 
veterinarian proficient in reptile medicine for evaluation of appropriate treatment. Therapy or 
euthanasia expenses will not be covered by NDOW. However, NDOW will be immediately 
notified of any injury to a Gila monster and which veterinarian is providing care for the animal. If 
an animal is killed or found dead, the carcass will be immediately frozen and transferred to 
NDOW with a complete written description of the discovery and circumstances, date, time, 
habitat, and mapped location (GPS coordinates in UTM using NAD 83 Z 11). 

3) Should NDOW’s assistance be delayed, biological or equivalent acting personnel on site should 
detain the Gila monster out of harms way until NDOW personnel can respond. The Gila 
monster should be detained until NDOW biologists have responded. Should NDOW not be 
immediately available to respond for photo-documentation, a digital camera (>5 mega-pixels) 
will be used to take good quality images of the Gila monster in situ at the location of live 
encounter or dead salvage. The pictures will be provided to NDOW at the address above or the 
email address below along with specific location information including GPS coordinates in UTM 
using NAD 83 Z 11, date, time and habitat description. Pictures will show the following 
information: (1) Encounter location (landscape with Gila monster in clear view); (2) a clear 
overhead shot of the entire body with a ruler next to it for scale (Gila monster should fill camera's 
field of view and be in sharp focus); and, (3) a clear, overhead close-up of the head (head should 
fill camera's field of view and in sharp focus). 

Please Remember: Gila monsters are considered sensitive species and sharing of observation 
information to sources outside of NDOW or other permitting agencies may result in adverse 
conservation or administrative consequences.  

Contact NDOW Biologist Jason L. Jones at 702.668.3938 (office), 208-240-0194 (cell; leave 
message or text), 702.486.5127 (front desk) or by e-mail at jljones@ndow.org for additional 

information regarding these protocols. 

Ver. 5Feb2020  Page 3 of 3 
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Nick Brasier 

From: Lewis, Charles <Charles.Lewis@bia.gov> 
Sent: Monday, June 8, 2020 10:57 AM 
To: Patricia McCabe 
Cc: Southern Big Horn Solar Project 
Subject: Fwd: [EXTERNAL] Southern Bighorn Solar Project on the Moapa River Indian 

Reservation, Clark County, Nevada 

Chip Lewis 
Regional Environmental Protection Officer 
602-240-8448 

From: K. Emmerich <atomicquailranch@gmail.com> 
Sent: Monday, June 8, 2020 10:52:56 AM 
To: Lewis, Charles <Charles.Lewis@bia.gov> 
Subject: [EXTERNAL] Southern Bighorn Solar Project on the Moapa River Indian Reservation, Clark County, Nevada 

Greetings, 

To: Chip Lewis 

re: Comments on scoping for the Southern Bighorn Solar Project on the Moapa River Indian Reservation, Clark 
County, Nevada 

These comments are for the scoping for the Southern Bighorn Solar Project. We are sending you these 
comments because you have requested it. 

Basin and Range Watch is a 501(c)(3) non-profit working to conserve the deserts of Nevada and California and 
to educate the public about the diversity of life, culture, and history of the ecosystems and wild lands of the 
desert. Federal and many state agencies are seeking to open up millions of acres of unspoiled habitat and public 
land in our region to energy development. Our goal is to identify the problems of energy sprawl and find 
solutions that will preserve our natural ecosystems, open spaces, and quality of life for local communities. We 
support energy efficiency, better rooftop solar policy, and distributed generation/storage alternatives, as well as 
local, state and national planning for wise energy and land use following the principles of conservation biology. 

The project has a power purchase agreement with NV Energy so obviously there is intent to build it. but a 3,600 
acre project will impact 5 square miles of Mojave Desert Habitat. This is undeveloped habitat and a project of 
this have will have huge impacts and will result in a great loss of biological diversity. This project will kill a 
large quantity of living organisms. This is a net loss and mitigation will not make up for it. The amount of large 
scale solar built in the area should make you consider rejecting this proposal. 

The following subjects should be reviewed in the Draft Environmental Impact Statement: 

1. Fugitive dust will result in the grading or mowing of 5 square miles of habitat. The loss of biological soil 
crust, old growth desert plants and caliche all contribute to fugitive dust. This can lead to Valley Fever which 
will even be worse during the Covid-19 crisis.  

1 
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2. The loss of so much soil crust and so many living organisms will contribute to climate change by removing 5 
square miles of carbon sequestering living organisms.  

3. Solar Panels will create a lake effect and several solar projects including the Desert Sunlight Solar Project in 
California have resulted in multiple bird fatalities. The project will be near the Muddy River and Colorado 
River and will kill birds. 

4. The project will remove habitat for rare and native plants like Nye milkvetch and Threecornor milkvetch. 

5. The project will remove habitat for and kill kit foxes, American badgers, kangaroo rats, desert iguanas, 
horned lizards,and hundreds of other Mojave Desert species. 

6. Mowing vegetation has not been a proven mitigation to insure the survival of the desert tortoises. The BLM 
and Moapa Reservation have already approved close to 20 square miles of solar projects which are pushing the 
Threatened desert tortoise closer to extinction. The desert tortoise has seen close to a 50 percent decline on 
much of its range since 2010. Gemini Solar os expected to remove 1,200 tortoises. This one probably will 
impact about 500 including juveniles and hatchlings. 

7. The project will create a large, unsightly visual impact which will be visible from dozens of miles away. 

8. The cumulative impact from all the solar projects have reduced the biological diversity of the region.  

9. Solar Projects create about 200 construction jobs for just over a year and eventually only result in about 5 to 
10 full time jobs. Is the loss of all the biodiversity worth that? 

10:. The projects are always fenced off and all access is cut off. 

Thank you, 
Kevin Emmerich 
Basin and Range Watch 
P.O. Box 70 
Beatty, NV 89002 

2 



  
 

 

 
 

 

 

 

 

 
 

 
  

  
 

   
   

 
   

  
 

 
 

 
 

 
   

   
 

  
 

    
    

  
  

  
  

 
   

  
 

  

   
  

  
 

  
 

 
     

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco, CA 94105-3901 

June 8, 2020 

Mr. Chip Lewis 
BIA Western Regional Office 
2600 North Central Avenue 
4th Floor Mailroom 
Phoenix, Arizona 85004 

Subject: Scoping comments for the proposed Southern Bighorn Solar Project on the Moapa River 
Indian Reservation, Clark County, Nevada 

Dear Mr. Lewis: 

The U.S. Environmental Protection Agency has reviewed the Federal Register Notice published on May 
8, 2020 requesting comments on the Bureau of Indian Affairs’ decision to prepare an Environmental 
Impact Statement for the subject project. Our comments are provided pursuant to the National 
Environmental Policy Act, Council on Environmental Quality regulations (40 CFR Parts 1500-1508) 
and our NEPA review authority under Section 309 of the Clean Air Act. EPA is a NEPA cooperating 
agency on the project. 

The proposed project would be located on up to 3,600 acres of tribal trust land and would have a 
combined capacity of up to 400 megawatts alternating current (MWac); 300 MWac for one 
project/phase and 100 MWac for a second project/phase. Collector lines and access roads required for 
interconnection of the solar projects would be located on the Reservation, Reservation lands 
administered by the BLM, and BLM lands. The project site is located both north and southwest of the 
existing Moapa Solar Energy Project formerly known as K-Road. Two other proposed solar projects – 
Arrow Canyon and Eagle Shadow Mountain (ESM), lie just west of the utility corridor less than a mile 
away. 

The Notice of Intent indicates that resources that may be evaluated include: water resources, biological 
resources, threatened and endangered species, cultural resources, Native American religious concerns, 
and aesthetics. We agree these resources are appropriate for evaluation. We have the following 
additional recommendations: 

Concurrent construction impacts 

Because there are multiple solar projects being planned adjacent or in proximity on the Reservation, 
construction schedules could partially overlap, especially with Southern Bighorn Solar Project (SBSP) 
Phase 1 to the south of the K-Road project and Arrow Canyon1. The DEIS should discuss these 
combined impacts to resources; for example, air quality and worker health impacts, and impacts to 
groundwater if the same wells will be used during construction. 

1 Telephone conversation Chip Lewis, BIA, June 3, 2020 



 

 

 

    
   

  
 

 
   

   
    

   
  

 
 

 
   

 
 

   
 

  
  

   

  
  

 
 

   
 

   
 

 
 

 
 

  
  

 
  

 
 

 
  

Integrating drainage plans with other projects 

The SBSP site is located downstream from the ESM Solar project and will receive stormwater flows that 
originate from that site. Therefore, development of the drainage plans for SBSP will need to integrate 
those developed for ESM. We recommend a description in the DEIS of how the drainage plans will be 
integrated. 

The project site to the north (SBSP Phase 2) appears to encompass two clearly defined branched 
drainage networks, flows from which will presumably be directed to the more prominent drainage that 
originates from the ESM site. These drainages all flow to the California Wash which flows to the Muddy 
River. A portion of the drainages from the SBSP Phase 1 site also includes drainages to the California 
Wash. As construction of ESM begins and more flows are diverted to the prominent drainages the 
potential for more significant impacts increases and these drainages may see additional erosion and 
sedimentation impacts. We have consistently recommended larger drainages be given wide buffers so 
the channels may adjust to the new hydraulic conditions without the need for major human-made 
structures. Since the SBSP site will receive ESM flows that will have been concentrated prior to entering 
the SBSP site, these higher volume flows will require a larger buffer than what was allocated for 
avoidance on the ESM project site. The DEIS should identify the widths of buffers for each project to 
demonstrate the planning for SBSP is accommodating the upstream concentrated flows from ESM. 

We recommend monitoring occur and affects and responses be documented. BIA and the Tribe may 
want to prepare a master drainage plan for the area encompassing ESM, SBSP, the existing K-Road site, 
and the portion of the Arrow Canyon site that flows to the California Wash and include sediment and 
channel elevation monitoring stations to assist in the adaptive management of erosion and 
sedimentation. Adaptive management plans should be coordinated with those of the other projects and 
once all projects are constructed, we recommend monitoring for all the projects together. 

In addition, the drainage plans should consider the impacts of changing precipitation patterns on the 
project. There may be design considerations needed to accommodate future stormwater flows resulting 
from increased intensity and severity of storms. We recommend upsizing stormwater infrastructure. 

Ensure battery storage areas are not located in drainages or any areas subject to flooding. Because the 
project is on Tribal land where County requirements do not apply, we recommend against citing to local 
codes unless the project description identifies that the project will be designed and will voluntarily 
conform with local codes, such as the County floodplain requirements or dust control, for example. 

We recommend minimizing the number of road crossings over washes in order to minimize erosion, 
migration of channels, and scour. All road crossings should be designed to provide adequate flow-
through during large storm events. 

Topography/Geology 

Grading alters soil stability and contributes to erosion. We understand that mowing of vegetation will be 
employed and grading will be minimized2. Detail the grading strategy in the project description in the 
DEIS with an estimate of the acreages that will be graded. We recommend that grading be minimized to 
the greatest extent possible, since this will benefit several resources including water quality, air quality, 
worker health, vegetation, and will minimize the spread of invasive species. 

2 Email conversation, Chip Lewis, BIA, June 3, 2020 
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Air quality/public health 

The Moapa River Indian Reservation is located outside the ozone nonattainment area for Clark County. 
The project area is also in attainment for particulate matter 10 microns in diameter or smaller (PM10); 
however, fugitive dust is still a pollutant of concern that would be generated during construction and 
dust control Best Management Practices should be utilized. While Clark County does not have 
jurisdiction on tribal land, the BIA and Tribe could consider requiring contractors to attend a Dust 
Control Class, held twice monthly, by the Clark County Department of Air Quality, and utilizing the 
resources in their Dust Control Handbook.3 

Dust control is important since the project site is located in an area that the Centers for Disease Control 
has determined is suspected endemic for Coccidioides immitis, a fungus causing Valley Fever in 
humans4. Ground disturbing activities could result in dispersal of Coccidioides spores. Measures should 
be identified to prevent or reduce the risk of exposure to workers, including training for workers and 
supervisors on the potential presence of Valley Fever spores, methods to minimize exposure, and how to 
recognize symptoms. Mitigation measures could include limiting workers’ exposure to outdoor dust in 
disease-endemic areas by (1) providing air-conditioned cabs for vehicles that generate dust and making 
sure workers keep windows and vents closed, (2) suspending work during heavy winds, and (3) 
directing them to remove dusty clothing after fieldwork and store in closed plastic bags until washed. 
When exposure to dust is unavoidable, provide approved respiratory protection to filter particles. 

To the extent possible, identify the tentative construction schedule and indicate if it will overlap with 
construction of ESM and/or Arrow Canyon Solar projects, which are located very near this project site, 
as well as the Gemini Solar Project off-reservation to the east of Highway 15. A thorough cumulative 
effects analysis capturing these impacts would be appropriate. 

Biological Resources 

Vegetation Management - Discuss general locations of rare plants and describe how potential impacts 
will be minimized. Consider impacts from increase of shade on vegetation and species in the desert 
environment and impacts from fences. Indicate if any pesticides and herbicides would be used for 
vegetation treatment. We recommend maintaining the presence of native plants under PV panels, to the 
greatest extent possible. 
Invasive Plants and Noxious Weeds - Ensure the Weed Management Plan includes the latest 
information regarding the effectiveness of existing control measures in the vicinity, including those 
utilized at the K-Road Solar project and in the utility corridor. 
Desert Tortoise - Present the direct and cumulative impacts that this project, along with other solar 
projects proposed in the Mojave Desert, is expected to have on the threatened Mojave Desert tortoise. 
Discuss the potential long-term effects from fragmenting or isolating desert tortoise conservation areas 
and restricting gene flow. We understand the proposed design would utilize fencing that will allow 
tortoise to reenter the site upon completion. Ensure this is described in the project description. Include 
monitoring, reporting and adaptive management efforts to ensure species and habitat conservation 
effectiveness. 
Impacts to Birds – Discuss impacts to birds from the “lake effect”, where birds may mistake the PV 
panels for water resulting in unexpected deaths from collisions with the solar panels. State whether this 

3http://www.clarkcountynv.gov/airquality/compliance/Documents/DustControl/DustControlForms/DUST_CONTROL_HAN 
DBOOK.pdf#search=dust%20control%20handbook 
4 See: http://www.cdc.gov/fungal/diseases/coccidioidomycosis/causes.html 
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phenomenon has occurred at the operational K-Road facility and describe measures to minimize 
potential impacts. We recommend that the Bird and Bat Conservation Strategies include avian mortality 
monitoring and adaptive management measures. Because the project will straddle the existing K-Road 
site on two sides and lie just east of ESM, the lake effect could be compounded. Indicate in the DEIS 
whether any birds deaths from this phenomenon have occurred at the operational K-Road site. 

Cumulative impacts 

As mentioned above, the cumulative impacts analysis for this project should be more robust if 
construction schedules will overlap since the other solar projects are in proximity. 

Describe the methodology used to assess cumulative impacts. We recommend the BIA consider the 
methodology developed jointly by EPA, the Federal Highway Administration, and the California 
Department of Transportation. While this methodology was developed for transportation projects in 
California, the principles and steps in this guidance offer a systematic way to analyze cumulative 
impacts for any project.5 

We appreciate the opportunity to provide comments on the preparation of the DEIS. If you have any 
questions, please contact me at (415) 947-4178 or vitulano.karen@epa.gov. 

Sincerely, 

Karen Vitulano 
Environmental Review Branch 

cc: Laura Watters, Chairwoman, Moapa Band of Paiute Indians 

5 See: https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/cumulative-impact-analysis-
approach#eight 
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----------------------------------------------------------------------- 

Nick Brasier 

From: Lewis, Charles <Charles.Lewis@bia.gov> 
Sent: Friday, May 8, 2020 2:06 PM 
To: Patricia McCabe 
Cc: Southern Big Horn Solar Project 
Subject: Fwd: [EXTERNAL] Fwd: put solar on roofs and pollued land - not on godo habitable land 

Chip Lewis 
Regional Environmental Protection Officer 
602-240-8448 

From: jean public <jeanpublic1@gmail.com> 
Sent: Friday, May 8, 2020 10:05:50 AM 
To: Lewis, Charles <Charles.Lewis@bia.gov>; Sweeney, Tara M <Tara_Sweeney@ios.doi.gov>; foe@foe.org 
<foe@foe.org>; info@earthjustice.org <info@earthjustice.org>; information@sierraclub.org 
<information@sierraclub.org> 
Subject: [EXTERNAL] Fwd: put solar on roofs and pollued land - not on godo habitable land 

public comment on federal register 

destroying habitable land for solar does not make sense. michezl moores film shows how alot of solar projects 
are falling apart in the nevada desert. they end up just being loads of pollution on the land. this project hasno 
reason for being. it will destroy 3600 acres wioth these post for solar. the solars fry birds in the sky. wwe 
canjust stay with the production we have. this move is no better. its just new but no better. this comment is for 
the public record. we dont want to cover every inch of land with mankinds projfiteersing. please receipt. jean 
publiee jean public1@gmail.com 

Subject: put solar on roofs and pollued land - not on godo habitable land 

[Federal Register Volume 85, Number 90 (Friday, May 8, 2020)] 
[Notices] 
[Pages 27431-27432] 
From the Federal Register Online via the Government Publishing Office [www.gpo.gov] 
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----------------------------------------------------------------------- 

AGENCY: Bureau of Indian Affairs, Interior. 

ACTION: Notice of intent. 

SUMMARY: The Bureau of Indian Affairs (BIA), as lead agency, in 
cooperation with the Moapa Band of Paiute Indians (Moapa Band), the  
Bureau of Land Management (BLM), and other agencies, intend to prepare 
an Environmental Impact Statement (EIS) that will evaluate a 
photovoltaic (PV) solar energy generation and storage projects on the 
Moapa River Indian Reservation (Reservation) and collector lines and  
access roads located on the Reservation, Reservation lands administered  
by BLM, and BLM lands. This notice announces the beginning of the 
scoping process to solicit public comments and identify potential 
issues related to the EIS. It also announces that two live streaming  
events will be held where the project team will introduce the project 
and be available by internet and by phone to document and discuss 
potential issues, alternatives, and mitigation to be considered in the 
EIS. 

DATES: Written comments on the scope of the EIS or implementation of 
the proposal must arrive by 11:59 p.m. on June 8, 2020. The dates and 
times of the virtual public scoping meetings will be published in the 
Las Vegas Review-Journal and Moapa Valley Progress 15 days before the 
scoping meetings. 

ADDRESSES: You may mail, email, or hand carry written comments to Mr. 
Chip Lewis, BIA Western Regional Office, 2600 North Central Avenue, 4th  
Floor Mailroom, Phoenix, Arizona 85004; telephone: (602) 379-6750; 
email: Chip.Lewis@bia.gov. 

SUPPLEMENTARY INFORMATION: The proposed Federal action, taken under 25 
U.S.C. 415, is the BIA's approval of two solar energy ground leases and  
associated agreements entered into by the Moapa Band with 300MS 8me LLC  
and 425LM 8me LLC (Applicants), both subsidiaries of 8minute Solar 
Energy. The agreements provide for construction, operation and 
maintenance (O&M), and eventual decommissioning of the PV electricity 
generation and battery storage facilities located entirely on the 
Reservation, in Clark County Nevada. The PV electricity generation and 
battery storage facilities would be located on up to 3,600 acres of  
tribal trust land and would have a combined capacity of up to 400 
megawatts alternating current (MWac)--300 MWac for one project/phase, 
and 100 MWac for a second project/phase. Collector lines and access  
roads required for interconnection of the solar projects would be 
located on the Reservation, Reservation lands administered by the BLM, 
and BLM lands. Together, the proposed solar energy generation and 
storage facilities, collector lines, and other associated facilities  
will make up the two projects/phases of the Southern Bighorn Solar 
Project (SBSP). The proposed SBSP would require the BIA to approve a 
business lease and for both the BIA and the BLM to approve and 
authorize 

[[Page 27432]] 

rights-of-way (ROWs) for the electrical collector lines and access 
roads.

  The SBSP would be constructed on up to 3,600 acres located within a 
6,308-acre lease option area in Township (T) 16 South (S), Range (R) 64  
East (E) that includes all or parts of Sections 12-14, 22-27, and 33-
36; T16S R65E Sections 4-9, 16-18, 30, and 31; and T17S R64E Sections 
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10-12, Mount Diablo Baseline and Meridian, Nevada. Primary access to 
the Project would be provided by I-15, North Las Vegas Boulevard, and 
an existing improved access road on Reservation lands, Reservation 
lands administered by the BLM, and BLM lands. The overhead collector  
lines would connect the solar projects to the substation(s) within the 
boundaries of the previously approved Eagle Shadow Mountain Solar 
Project. From there, the electricity generated would connect to the  
existing gen-tie line and be delivered to the regional electrical grid 
at NV Energy's Reid Gardner Substation. 

  Construction of the 300MWac project/phase is expected to take 
approximately 14-16 months, and construction of the up to 100MWac 
project/phase is expected to take approximately 8-10 months. The two  
projects/phases may be constructed simultaneously or sequentially. The 
electricity generation and storage facilities are expected to be  
operated for up to 40 years under the terms of the leases. Major onsite  
facilities include multiple blocks of solar PV panels mounted on fixed 
tilt or tracking systems, pad mounted inverters and transformers, 
collector lines, up to 1,000 MW-hours of battery storage, access roads,  
and O&M facilities. Water will be needed during construction for dust 
control and a minimal amount will be needed during operations for 
administrative and sanitary water use and for panel washing. The water 
supply required for the Project would be leased from the Moapa Band. 

  The purposes of the proposed Project are, among other things, to: 
(1) Provide a long-term, diverse, and viable economic revenue base and 
job opportunities for the Moapa Band; (2) assist Nevada and neighboring  
states to meet their State renewable energy needs; and (3) allow the  
Moapa Band, in partnership with the Applicant, to optimize the use of 
the lease site while maximizing the potential economic benefit to the 
Tribe.

  BIA will prepare the EIS in cooperation with the Moapa Band, BLM, 
Environmental Protection Agency, and possibly Nevada Department of 
Wildlife. In addition, the U.S. Fish and Wildlife Service (USFWS) and 
National Park Service will provide input on the analysis. The resulting  
EIS will aim to (1) provide agency decision makers, the Moapa Band, and  
the general public with a comprehensive understanding of the impacts of  
the proposed Project and alternatives on the Reservation; (2) describe 
the cumulative impacts of increased development on the Reservation; and  
(3) identify and propose mitigation measures that would minimize or  
prevent significant adverse impacts. Consistent with these objectives, 
the EIS will analyze the proposed Project and appurtenant features,  
viable alternatives, and the No Action alternative. Other alternatives 
may be identified in response to issues raised during the scoping 
process. 

  The EIS will provide a framework for BIA and BLM to make  
determinations and to decide whether to take the aforementioned Federal  
actions. In addition, BIA will use and coordinate the National 
Environmental Policy Act (NEPA) commenting process to satisfy its 
obligations under Section 106 of the National Historic Preservation Act  
(16 U.S.C. 470f) as provided for in 36 CFR 800.2(d)(3). Native American  
tribal consultations will be conducted in accordance with policy, and 
tribal concerns will be given due consideration, including impacts on 
Indian trust assets. Other federal agencies may rely on the EIS to make  
decisions under their authority and the Moapa Band may also use the EIS  
to make decisions under their Tribal Environmental Policy Ordinance.  
USFWS will review the EIS for consistency with the Endangered Species 
Act, as amended, and other implementing acts, and may rely on the EIS 
to support its decisions and opinions regarding the Project. 

  Issues to be addressed in the EIS analysis may include, but would 
not be limited to, Project impacts on water resources, biological 
resources, threatened and endangered species, cultural resources, 
Native American religious concerns, and aesthetics. In addition to 
those resource topics identified above, Federal, State, and local 
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agencies, along with other stakeholders that may be interested or 
affected by the BIA's decision on the proposed Project, are invited to 
participate in the scoping process to identify additional issues to be 
addressed. 

Submission of Public Comments

  Please include your name, return address, and the caption ``EIS,  
Southern Bighorn Solar Project,'' on the first page of any written 
comments. You may also submit comments verbally during one of the 
virtual public scoping meeting presentations or provide written 
comments to the address listed above in the ADDRESSES section. 

  Public scoping meetings will be held to further describe the  
Project and identify potential issues and alternatives to be considered  
in the EIS. To help protect the public and limit the spread of the 
COVID-19 virus, virtual public meetings will be held, where a short  
presentation will be made and team members present to discuss and 
answer questions. The PowerPoint presentation will be posted to the  
project website prior to the virtual meetings. Those who cannot live  
stream the presentation would be able to access the meeting 
presentation and could join by telephone. Additionally, the live  
presentation will be recorded and made accessible for viewing  
throughout the scoping period. The first public scoping meeting will be  
held in the afternoon by video and telephone conference and the second 
public scoping meeting will be held in the evening by video and 
telephone conference. The dates and times of the public scoping 
meetings will be included in notices to be published in the, Las Vegas 
Review-Journal and Moapa Valley Progress 15 days before the meetings. 

Public Comment Availability 

  Comments, including names and addresses of respondents, will be  
available for public review at the mailing address shown in the 
ADDRESSES section during regular business hours, 8 a.m. to 4:30 p.m., 
Monday through Friday, except holidays. Before including your address, 
phone number, email address, or other personal identifying information 
in your comment, you should be aware that your entire comment--
including your personal identifying information--may be made publicly 
available at any time. 

Authority 

  This notice is published in accordance with 40 CFR 1501.7 of the  
Council of Environmental Quality regulations and 43 CFR 46.235 of the 
Department of the Interior Regulations implementing the procedural 
requirements of the NEPA (42 U.S.C. 4321 et seq.), and in accordance  
with the exercise of authority delegated to the Principal Deputy  
Assistant Secretary-Indian Affairs by part 209 of the Department  
Manual. 

Tara Sweeney, 
Assistant Secretary--Indian Affairs. 
[FR Doc. 2020-09831 Filed 5-7-20; 8:45 am] 
BILLING CODE 4337-15-P 
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* * * * * * 

SOUTHERN BIGHORN SOLAR PROJECTS 

ENVIRONMENTAL IMPACT STATEMENT 

PUBLIC SCOPING MEETING 

* * * * * * 

Held on Wednesday, May 27, 2020, 

at 1:30 p.m. 

via remote videoconference 

Reported by: Kimberly A. Farkas, RPR, CCR #741 

Job No. 40630 
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1 Wednesday, May 27, 2020 1 request that all attendees mute their computers and/or 
2 1:30 p.m. 2 phones until after the presentation just so potential 
3 * * * * * * 3 background noise would not make it difficult for people 
4 PATRICIA McCABE: I want to thank everybody 4 to hear. 
5 for their patience. Once again, welcome to the 5 The next bullet on the slide with the call-in 
6 Southern Bighorn Solar Project Environmental Impact 6 numbers is in case attendees have issues with their 
7 Assessment first of the public scoping meetings. I'm 7 microphones or speakers. Like I mentioned, we will be 
8 going to turn the presentation over to Chip Lewis, 8 saving all comments until the end of the presentation. 
9 regional environmental protection officer of the Bureau 9 You can type a comment into the chat box at any time 
10 of Indian Affairs. 10 during the presentation so you don't have to try to 
11 MR. LEWIS: Thank you, Tricia. 11 remember your comment until the end. You can also use 
12 Thanks, everyone, for attending this meeting. 12 the "raise hand" function. But, again, we will hold 
13 This is the first ever virtual public scoping meeting 13 these until the end of the presentation. 
14 for the Bureau of Indian Affairs. It's for the 14 If you have only joined us by phone today, 
15 Southern Bighorn Solar Project. We have 15 hopefully, you were able to get a copy of the 
16 representatives from the project environmental team in 16 presentation. It is available on the project website, 
17 attendance, as well as the project proponent and the 17 SouthernBighornSolar.com. As I go through the 
18 Moapa Band of Paiutes. Next slide. 18 presentation, I will note the slide number for you to 
19 This type of meeting is relatively new to 19 follow along. 
20 everyone so we want to go over the meeting protocol and 20 We do have a court reporter attending the 
21 provide some expectations for how we will proceed. 21 meeting today who will be documenting the entire 
22 First we will go through a presentation, which provides 22 presentation, as well as the questions and comments 
23 information on the proposed project. At the end of the 23 received. This is required so that we have 
24 presentation, we'll provide an opportunity to ask 24 documentation of the administrative record for this 
25 questions and/or provide comments on the project. We 25 project. 

4 5 

1 And, lastly, in case you know people who want 1 lines will be on the Moapa River Indian Reservation. 
2 to attend but were unable to do so, a recording of the 2 Some access roads and overhead collector lines will be 
3 presentation will be posted on the project website for 3 located on reservation lands managed by the BLM. That 
4 viewing at any time after the meeting. 4 land is a dedicated utility corridor. And some 
5 Slide 3. I would like to acknowledge and 5 existing access roads to be used would be located on 
6 thank some members of the Moapa Band of Paiutes 6 BLM land. 
7 Business Council who are attending this meeting today 7 Slide 5. The proposed action is the review 
8 with us. I understand that Chairwoman Parry and Vice 8 and approval of the lease that would result in the 
9 Chairman Anderson, will not be joining us due to a 9 construction, operation, and maintenance and eventual 

10 recent loss of a Moapa Band elder. We would like to 10 decommissioning of the solar photovoltaic electricity 
11 take a brief moment of silence to offer condolences for 11 generation and battery storage facility. This consists 
12 the recent loss, as well as any recent losses felt 12 of two projects that would have a combined capacity of 
13 throughout all communities from the COVID-19 virus. 13 up to 400 megawatts of energy. 
14 (Moment of silence observed.) 14 The projects will be constructed on up to 
15 MR. LEWIS: Thank you. Slide 4. 15 3,600 acres of land on the Moapa Reservation within a 
16 The Moapa Band of Paiute Indians have entered 16 6,000-acre study area. The proposed action would also 
17 into two agreements with subsidiaries of 8minute Solar 17 include the installation of a battery energy storage 
18 Energy to construct the Southern Bighorn Project. The 18 system and the construction of access roads and 
19 BIA is tasked with the approval of the solar energy 19 overhead collector lines to tie the project into the 
20 ground leases. In addition, the Bureau of Land 20 regional electrical grid at a previously approved 
21 Management is tasked with the review, approval, and 21 substation. 
22 issuance of rights-of-way for collector lines and 22 Slide 6. Here's a map that depicts the 
23 existing access roads. 23 general location of the project. The Southern Bighorn 
24 Regarding the land jurisdiction, the solar 24 Project is located on the Moapa Reservation in Clark 
25 fields, some access roads, and part of the collector 25 County, Nevada, approximately 30 miles northeast of 
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1 Las Vegas. 1 solar panel into alternating current; a battery energy 
2 Slide 7. This map shows the approximate 2 storage system of up to 1,000-megawatt hours would be 
3 6,000-acre study area and the proposed collector lines 3 used to increase energy yield and efficiency, and 
4 connecting with an already approved substation. You 4 improve system performance; electrical collection lines 
5 can see the study areas on both sides of the existing 5 that would take the converted energy from the solar 
6 Moapa Southern Paiute Solar Project. This figure also 6 field and connect with the electrical grid; an 
7 shows the preliminary boundary of the three separate 7 operation and maintenance building; and fencing around 
8 solar arrays for the project, which also represents the 8 the solar arrays. 
9 3,600-acre lease boundary. The larger study area 9 Slide 10. Here is an example of the solar 
10 allows the lease boundary a little freedom to move 10 field and the battery storage system. You can see the 
11 around so the projects can avoid environmentally 11 underside of the solar panel will have a mechanism that 
12 sensitive areas or topographic features that might 12 allows them to be tilted towards the sun and thus 
13 preclude construction. 13 maximize solar efficiency. 
14 Slide 8. The project serves three main 14 Slide 11. The project would require the 
15 purposes. Provide a long-term, viable economic revenue 15 approval of two ground leases between the Moapa Band 
16 base and job opportunities for the Moapa Band and its 16 and the applicants, issuance of rights-of-ways for the 
17 members; assist Nevada to meet its renewable energy 17 access roads and collector lines on reservation land 
18 requirements; and allow the Moapa Band, in partnership 18 managed by the BLM, and the issuance of rights-of-way 
19 with the applicants, to optimize the use of the lease 19 for access roads on BLM land. 
20 area in a way that maximizes the potential economic 20 Slide 12. For this project, the BIA, in 
21 benefits to the Band. 21 coordination with the cooperating agencies, will 
22 Slide 9. The solar field consists of the 22 prepare an environmental impact statement to meet 
23 following components: Solar panels that are mounted on 23 requirements under the National Environmental Policy 
24 fixed tilt or single axis tracking systems; solar 24 Act. The EIS will provide an environmental analysis of 
25 inverters that convert the direct current output DC 25 the proposed action and any relevant alternatives which 

8 9 

1 will inform the BIA and the public about any potential 1 of the draft EIS, public meetings will be held to 

2 environmental consequences of the projects. 2 solicit comments. We don't know if those will be 

3 Following the preparation and public review 3 virtual or in person at this time. 

4 of the EIS, the BIA will generate a record of decision, 4 The final EIS is scheduled to be published in 

5 which will either approve the project as proposed, 5 December 2020 with a 30-day waiting period to follow. 

6 approve the project with modifications, or deny the 6 BIA will then prepare and publish a record of the 

7 project. 7 decision. 

8 Slide 13. During the preparation and review 8 Slide 15. We anticipate that the resources 

9 of the EIS, multiple agencies will be involved. The 9 shown on this slide will require detailed analysis in 

10 BIA will act as the lead agency for the preparation of 10 EIS. These include biological resources, particularly 

11 EIS, and other agencies will be cooperating parties 11 threatened endangered species such as the Mojave Desert 

12 assisting in the EIS effort. This includes the Moapa 12 tortoise, cultural resources, Native American religious 

13 Band, BLM, EPA, and the U.S. Fish and Wildlife Service. 13 concerns, visual resources, water resources and 

14 Slide 14. This is a schedule, a proposed 14 socioeconomics. 

15 schedule anyway, for the major milestones associated 15 Slide 16. You can provide comments on the 

16 with completion of the EIS. The notice of intent was 16 project in several ways. You can provide a verbal 

17 published in the Federal Register on May 8, 2020. This 17 comment at the end of this presentation. You can also 

18 started the public scoping process, which is where we 18 submit comments via the chat box function. Comments 

19 are currently. Public scoping will end on June 8th, 19 can be submitted on the project website. The website 

20 2020. Any comments received during public scoping will 20 includes a PDF of this presentation and will have a 

21 be reviewed and used to help inform the analysis and 21 recording of this meeting for those on the phone or if 

22 development of potential alternatives in the EIS. Our 22 you are unable to write down the contact information. 

23 goal is to have a draft EIS available for public review 23 The project website will be updated as the project 

24 in October, 2020. And it will be available for a 24 continues and will include copies of the draft EIS, 

25 45-day public comment period. During the public review 25 final EIS, and other pertinent project documents. 
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1 Lastly, you can send comments directly to me 1 function. So we're going to go ahead and open it up to 
2 by mail or email at the address as shown. Please 2 everyone right now. If you have a question, go ahead 
3 include your name, return address, and the caption "EIS 3 and speak up. If it looks like after you start 
4 Southern Bighorn Solar Project" on the first page of 4 knocking each other out, we will go ahead and mute 
5 any written comments. 5 everyone and go down the line and ask the individual 
6 Slide 17. Now I would like to open up this 6 phone callers one by one. 
7 meeting to questions and verbal comments. We will mute 7 NICK YAMASHITA: So I'm with Moapa Valley 
8 and unmute individuals as we go so there is not too 8 Progress. Just a few questions regarding this project. 
9 much background noise. We tried a practice run-through 9 One, it says here be bringing in specialists to 

10 and found it was difficult to hear anyone if there was 10 determine the natural resources potential threat. 
11 too much going on in the background or if multiple 11 We're wondering if that's with the EPA, those 
12 people spoke at one time. 12 specialists, or with the BIA, or if you'll be bringing 
13 We will start with comments that came in 13 in specialists yourselves and paying outside 
14 during the presentation in the chat box. We'll read 14 specialists? 
15 the comment, unmute the commenter. After that, we will 15 MR. LEWIS: Well, actually, Nick, it's all of 
16 go to the people who used the raise their hand. For 16 the above. There will be specialists from the Bureau 
17 those of you that have joined by phone only, we will go 17 of Indian Affairs. We also have our cooperating 
18 one by one and ask each of you individually if you have 18 agencies, like Bureau of Land Management and 
19 any comments or questions. 19 Environmental Protection Agency. They will be 
20 Just a reminder, this technology is new to us 20 providing staff as cooperators. The Bureau of Indian 
21 all so please bear with us and your fellow attendees, 21 Affairs has also hired Logan Simpson Design to help us 
22 as we want to hear from everyone who has comments or 22 with preparing the EIS. And that includes 
23 questions. And let's go ahead and go down the list. 23 subcontractors like you can see on the screen there, 
24 So it looks like we have no chat box 24 Pat Golden, our forest biologist, and some other 
25 questions or people who used the raise the hand 25 specialists especially related to cultural resources 

12 13 

1 that will be both doing the surveys and studies in the 1 socioeconomics and some of those types of things, will 
2 field and helping to prepare the EIS document itself. 2 be getting underway at the conclusion of the scoping 
3 NICK YAMASHITA: All right. Thank you. 3 period. 
4 MR. LEWIS: You're welcome. We just unmuted 4 BARBARA NEARY: Thank you. My second 
5 everybody. Does anybody have any questions? We're 5 question is has 8minute already selected then 
6 going to stay live for a little while. Anybody has a 6 construction contractors or will that not happen until 
7 comment or has a question, feel free to both type them 7 after the EIS process is completed? 
8 in the chat or go ahead and talk to us and have your 8 MR. LEWIS: That's correct. It's very early 
9 verbal comment documented. 9 on in the process and planning and with the 
10 BARBARA NEARY: Hi. This is Barbara Neary 10 environmental analysis. I can go ahead and turn it 
11 with Geosyntec. I guess I have two questions. I was 11 over to Mr. Luke Shillington with 8minute, and he can 
12 unable to hear most of the presentation until about 12 more properly answer your question. 
13 slide 11, but that was my own technical difficulties. 13 BARBARA NEARY: Thank you. 
14 I was just curious, of the sensitive 14 LUKE SHILLINGTON: Thank you, Chip. Yes, we 
15 resources that were listed, have any of those studies 15 have not selected any contractor for this project yet. 
16 begun yet? I may not have captured that from the 16 That won't occur until after the EIS has been 
17 scheduled slide. Has field work for studies already 17 completed. 
18 begun? 18 BARBARA NEARY: Great. Thank you for 
19 MR. LEWIS: Yes. It happens to be just 19 confirming. That's all I have. 
20 wrapping up. The spring desert tortoise survey season 20 MR. LEWIS: Thank you very much. 
21 has been ongoing so tortoise surveys have been 21 And I do appreciate the folks that have asked 
22 undertaken. I believe also at the same time vegetation 22 questions did go ahead and identify themselves and who 
23 was being documented. I believe cultural resource 23 they represent. I neglected to request that that be 
24 surveys have already been completed, and that report is 24 done. So if you do have a question, please tell us 
25 in preparation. And the other parts of the EIS, 25 your name and who you are representing so that it can 
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be recorded in our administrative record. 1 CERTIFICATE OF REPORTER 

I want to thank everyone for participating 2 STATE OF NEVADA ) 

today. I want to remind you we are having another ) ss: 

public meeting tomorrow night at 5:30 p.m., both 
Arizona and Nevada time. You can join us then. We 
also, as advertised, are going to leave this meeting 
live until 3:00 p.m. That's what we advertised in the 
newspaper, I believe. 

3 

4 

6 

7 

8 

COUNTY OF CLARK ) 

I, Kimberly A. Farkas, a Certified Court Reporter 

licensed by the State of Nevada, do hereby certify: 

That I reported the meeting of the Southern Bighorn 

Solar Project, May 27, 2020, at 1:30 p.m. via remote 

videoconference. 
So we will stay live. We'll probably mute it 9 That I thereafter transcribed my said stenographic 

unless we see other folks join on the call. And we notes into written form, and that the typewritten 

will go ahead and solicit questions from the new 11 transcript is a complete, true and accurate 

attendees. So if you have anything to think of in the 12 transcription of my said stenographic notes. 

meantime, feel free, or if you want to join us tomorrow 13 I further certify that I am not a relative, 

evening. Otherwise, thank you very much for attending. 14 employee or independent contractor of counsel or of any 

(No further comments were offered.) of the parties involved in the proceeding; nor a person 

(Whereupon, the meeting was concluded at 16 financially interested in the proceeding. 

3:00 p.m.) 
* * * * * 

17 

18 

IN WITNESS WHEREOF, I have set my hand in my 

office in the County of Clark, State of Nevada, this 

19 10th day of June, 2020. 

_____________________________________ 

21 Kimberly A. Farkas, CCR NO. 741 

22 

23 

24 
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* * * * * * 

SOUTHERN BIGHORN SOLAR PROJECTS 

ENVIRONMENTAL IMPACT STATEMENT 

PUBLIC SCOPING MEETING 

* * * * * * 

Held on Thursday, May 28, 2020, 

at 5:30 p.m. 

via remote videoconference 

Reported by: Kimberly A. Farkas, RPR, CCR #741 

Job No. 40631 
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1 Thursday, May 28, 2020 1 end of the presentation, we will provide an opportunity 
2 5:30 p.m. 2 to ask questions and/or provide comments on the 
3 * * * * * * 3 project. 
4 PATRICIA McCABE: Good evening, everybody. I 4 We request that all attendees mute their 
5 just want to thank you for joining the Southern Bighorn 5 computers and/or phones until after the presentation 
6 Solar Projects Environmental Impact Statement public 6 just so potential background noises do not make it 
7 scoping meeting number 2. And I'm going to turn the 7 difficult for people to hear. 
8 presentation over to Mr. Chip Lewis, Bureau of Indian 8 The next bullet that you can see on the slide 
9 Affairs, Western Region, Environmental Protection 9 that has the call-in numbers is there in case attendees 
10 Officer. 10 have issues with their microphones or speakers. 
11 MR. LEWIS: Thank you, Tricia, and thanks to 11 Like I just mentioned, we will be saving all 
12 everyone who has tuned in to our now second ever 12 of the comments until the end of the presentation. You 
13 virtual public scoping meeting. So, hopefully, it will 13 can type a comment into the chat box at any time during 
14 go okay and it will serve its purpose and we'll see how 14 the presentation so you don't have to try to remember 
15 we do tonight. 15 your comment until the end. You can also use the 
16 This is the public scoping meeting for the 16 "raise hand" function. And, again, though, we will 
17 Southern Bighorn Solar Projects. We have 17 hold those until the end. 
18 representatives from the project environmental team in 18 If you've only joined us by phone today, 
19 attendance, as well as the project proponent and the 19 hopefully, you were able to get a copy of the 
20 Moapa Band of Paiutes. 20 presentation. It is available on our project website, 
21 This type of meeting is relatively new to 21 SouthernBighornSolar.com. As I go through the 
22 everyone so we want to go over the meeting protocol and 22 presentation, I will note the slide number for you to 
23 provide some expectations for how we will proceed. 23 follow along in case that is the method you're using. 
24 First we will go through the presentation, which 24 We have a court reporter attending the 
25 provides information on the proposed project. At the 25 meeting today who will be documenting the entire 

4 5 

1 presentation, as well as the questions and comments 1 Management is tasked with the review, approval, and 
2 received. If you do speak up at the end during the 2 issuance of rights-of-way for collector lines and 
3 question and comment period, please state your name and 3 existing access roads. 
4 who you are representing. 4 Regarding that land jurisdiction, the solar 
5 And, lastly, in case you know people who 5 fields, some of the access roads and collector lines 
6 wanted to attend the meeting but were unable to do so, 6 would be on the Moapa River Indian Reservation. Some 
7 a recording of the presentation will be posted on the 7 access roads and overhead collector lines will be 
8 project website for viewing at any time after the 8 located on the Reservation land that is managed by the 
9 meeting. 9 BLM. That land is a designated utility corridor. And 
10 I would like to acknowledge and thank the 10 last, some existing access roads to be used will be 
11 members of the Moapa Band of Paiutes Business Council 11 located on BLM land. 
12 for attending this meeting today with us. I understand 12 Slide 5. Proposed action is review and 
13 that Chairwoman Parry and Vice Chairman Anderson will 13 approval of leases that would result in the 
14 not be joining us due to the recent loss of a Moapa 14 construction, operation, and maintenance, eventual 
15 Band elder. We would like to take a brief moment of 15 decommissioning of solar photovoltaic electricity 
16 silence offer our condolences, as well as any recent 16 generation and battery storage facility. This consists 
17 losses felt throughout all communities from the 17 of two projects having a combined capacity of up to 
18 COVID-19 virus. 18 400 megawatts of energy. The project will be 
19 (Moment of silence observed.) 19 constructed on up to 3,600 acres of land on the 
20 MR. LEWIS: Thank you. The Moapa Band of 20 Reservation within a 6,000-acre study area. Proposed 
21 Paiute Indians have entered into agreements with two 21 action would also include the installation of a battery 
22 subsidiaries of 8minute Solar Energy to construct the 22 energy storage system and the construction of access 
23 Southern Bighorn Project. The BIA's end passed with 23 roads and overhead collector lines to tie the projects 
24 the approval of two solar energy ground leases and 24 into the regional electrical grid at the previously 
25 associated agreements. In addition, the Bureau of Land 25 approved Eagle Shadow Mountain Solar Project. 
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1 Slide 6. Here's a map that depicts the 1 inverters that convert the direct current output of the 
2 general location of the project. It is located on the 2 DC solar panels into alternating current; a battery 
3 Reservation in Clark County, Nevada, approximately 3 energy storage system about 1,000-megawatt hours that 
4 30 miles northeast of Las Vegas. 4 would be used to increase energy yield and efficiency 
5 Slide 7. This map shows the approximate 5 and improve system performance; electrical grid 
6 6,000-acre study area and the proposed collector lines 6 collection lines that take the converted energy from 
7 connecting with an already approved substation. You 7 the solar field and connect it with the electrical 
8 can see the study areas on both sides of the existing 8 grid; an operation and maintenance building; and 
9 Moapa Southern Paiute Solar Project. This figure also 9 finally, fencing around the solar arrays. 
10 shows the preliminary outline of the three separate 10 Slide 10. Here is an example of the solar 
11 solar arrays for the project. The larger study area 11 field and battery storage system. You can see the 
12 allows the lease boundary a little freedom to move 12 underside of the solar panel will have a mechanism that 
13 around so the project can avoid environmentally 13 allows them to be tilted towards the sun for maximized 
14 sensitive areas that might preclude construction. 14 efficiency. 
15 Slide 8. The project serves three main 15 Slide 11. The project requires the approval 
16 purposes, to provide a long-term and viable economic 16 of two ground leases between the Moapa Band and the 
17 revenue base and job opportunities for the Moapa Band 17 applicant, issuance of rights-of-ways for the access 
18 and its members, to assist Nevada in meeting its 18 roads and overhead collector lines on Reservation lands 
19 renewable energy requirements, and to allow the Moapa 19 managed by the BLM, and the issuance of right-of-way 
20 Band, in partnership with the applicants, to optimize 20 for access roads on the BLM land. 
21 the use of the lease area in a way that maximizes the 21 Slide 12. For this project, the BIA, in 
22 potential economic benefit to the Band. 22 coordination with the cooperating agencies, will 
23 Slide 9. The solar field would include the 23 prepare an environmental impact statement to meet 
24 following components: Solar panels that are mounted on 24 requirements under the National Environmental Policy 
25 fixed tilt or single axis tracking systems; solar 25 Act. The EIS will provide an environmental analysis of 

8 9 

1 the proposed action and any relevant alternatives which 1 EIS, public meetings will be held to solicit comment on 

2 will inform the BIA and the public about any potential 2 the document. 

3 environmental consequences of the project. 3 The final EIS is scheduled to be published in 

4 Following the preparation of public review of 4 December 2020 with a 30-day waiting period following. 

5 EIS, the BIA will generate a record decision which will 5 BIA will then prepare and publish the record of 

6 either approve the project as proposed, approve the 6 decision. 

7 project with modification, or deny the project. 7 Slide 15. We anticipate that the resources 

8 Slide 13. During the preparation and review 8 shown on this slide will require detailed analysis in 

9 of EIS, multiple agencies will be involved. The BIA 9 EIS. It includes biological resources, principally 

10 will act as a lead agency for the preparation of EIS, 10 threatened endangered species such as the Mojave Desert 

11 and other agencies will be cooperating parties 11 tortoise, also cultural resources, Native American 

12 assisting in EIS effort. This includes the Moapa Band, 12 religious concerns, visual resources, water resources, 

13 BLM, EPA, and the U.S. Fish and Wildlife Service. 13 and socioeconomics. 

14 Slide 14. This is our proposed schedule for 14 Slide 16. You can provide comments on the 

15 major milestones associated with completion of EIS. 15 project in several ways. You can provide a verbal 

16 The notice of intent was published in the Federal 16 comment at the end of this presentation. You can also 

17 Register on May 8, 2020. This started the public 17 submit a written comment via the chat box function. 

18 scoping process, which is where we are currently. 18 Comments can be submitted on the project website. The 

19 Public scoping will end on June 8th, 2020. Any 19 website includes a PDF of this presentation and will 

20 comments received during the public scoping will be 20 have a recording of this meeting for those on the phone 

21 reviewed and used to help inform the analysis and the 21 or if you were unable to write down the contact 

22 development of potential alternatives in the EIS. 22 information. 

23 Our goal is to have the draft EIS available 23 The project website will be updated as the 

24 for public review in October 2020 for a 45-day public 24 project continues with copies of the draft EIS, final 

25 comment period. During the public review of the draft 25 EIS, and other project documents. Lastly, you can send 
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1 happy you joined us, Chairwoman. If you have any1 comments directly to me by mail or email at the address 
2 remarks you would like to make or address this2 shown. Please include your name, return address, and a 
3 environmental team or any public joining us tonight, I3 caption EIS Southern Bighorn Solar Project on the first 
4 would sure like you to do so at this time.4 page of any written comments. 

5 Slide 17. Now I would like to open up this 5 LAURA PARRY: Hello, everyone. This is Laura 
6 Parry, Chairman of the Moapa Band of Paiutes. We're6 meeting to questions and verbal comments. We will mute 
7 excited to be a partner in this project and for future7 and unmute individuals as we go so there is not too 
8 economic development. Solar is a good environmental8 much background noise. We did a practice run-through 
9 resource and a power source for people who really need9 and found it was difficult to hear anyone if there was 

10 too much going on in the background or if multiple 10 it. And I like the name, Southern Bighorn. I love it. 
11 Thank you.11 people spoke at one time. 
12 MR. LEWIS: All right. Okay. It looks like12 We will start with the comments that came in 
13 we have nobody in the chat box and no one has raised13 during the presentation in the chat box. We will read 
14 their hand function. I think we can go ahead and open14 the comment and unmute the commenter. After that, we 
15 it up to anybody who would like to make a comment or15 will go to the people who used the "raise your hand" 
16 have a question at this time. We'll go ahead and16 icon. Once we go through that list, for those of you 
17 unmute.17 that have joined by phone, we will go one by one and 
18 PATRICIA McCABE: Just for the attendees, we18 ask each of you individually if you have any comments 
19 have unmuted everybody so you should have capability to19 or questions. Just a reminder, this technology is new 
20 mute and unmute yourself. If you don't have that20 to us all so please bear with us and your fellow 
21 capability, if you could write a little note in the21 attendees, as we want to hear from everyone that has 
22 chat box and I will make sure we can unmute you.22 comments or questions. Thank you. 
23 MR. LEWIS: Okay. So it looks like we still23 All right. Thanks, everyone. I also want to 

24 go ahead and mention that Chairwoman Parry has joined 24 have no questions or comments in the chat box and no 
25 one using the "raise the hand" function. We did have25 us as well as Terry Bohl. That's wonderful. We're 

12 13 

1 Moapa Band of Paiutes.1 it unmuted so folks can ask questions. We will stand 
2 MR. SHILLINGTON: I second that. Sincere2 by for as long as it takes, as long as we advertised to 
3 thanks to Terry and the Moapa Band of Paiutes. Thanks3 do so. You can go to the project website and get the 
4 also to the BIA for all of your hard work advancing the4 presentation shortly after this meeting. We will also 
5 NEPA process.5 have it uploaded onto the website as well. But we're 
6 TERRY BOHL: The tribe has been and continues6 happy to stand by, entertain any questions if you think 
7 to promote clean energy to replace coal, and this is7 of any or if there's any further information you need, 
8 one more step in working with our partners in promoting8 we'll be standing by live for as long as it takes. 
9 clean energy. Several councils have worked on this9 Thank you. 

10 project also, and many more will continue the work to10 (Discussion held off the record.) 
11 be a clean energy tribe and neighbor.11 MR. LEWIS: All right, Terry, I can see that 
12 (No further comments were offered.)12 you did use the chat box and tell us that the sound was 
13 (Whereupon, the meeting was concluded13 not working. So if you have anything in particular you 
14 at 7:00 p.m.)14 want to say we can relate to the group, we can do that 
15 * * * * *15 or if you had a question, you can certainly put in a 
1616 question. 

17 Thank you, Terry, we appreciate it. We 17 
1818 appreciate all that you've done and with the council. 
1919 Hopefully, everything will move on smooth and we'll be 
2020 on target and get the project done as scheduled. 
2121 TERRY BOHL: I wanted to thank BIA and 
2222 8minute team. This has been a three-year project. 
2323 JASON MORETZ: Thank you, Terry. We 
2424 appreciate your help in bringing these projects to 
2525 fruition, and have enjoyed working with you and the 
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1 CERTIFICATE OF REPORTER 

2 STATE OF NEVADA ) 

) ss: 

3 COUNTY OF CLARK ) 

4 I, Kimberly A. Farkas, a Certified Court Reporter 

licensed by the State of Nevada, do hereby certify: 

6 That I reported the meeting of the Southern Bighorn 

7 Solar Project, May 28, 2020, at 5:30 p.m. 

8 That I thereafter transcribed my said stenographic 

9 notes into written form, and that the typewritten 

transcript is a complete, true and accurate 

11 transcription of my said stenographic notes. 

12 I further certify that I am not a relative, 

13 employee or independent contractor of counsel or of any 

14 of the parties involved in the proceeding; nor a person 

financially interested in the proceeding. 
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17 office in the County of Clark, State of Nevada, this 
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Southern Bighorn Solar Projects 

PROJECT DESIGN FEATURES AND BEST MANAGEMENT PRACTICES 

Table B-1. Agency-required Best Management Practices 

Agency-required Best Management Practices 

BIOLOGICAL RESOURCES 

The measures below to reduce effects on the desert tortoise during construction, operation, and maintenance 
have been included in the Biological Opinions (BO) for the SBSPs and would be required to be implemented: 

1. Construction area flagging. Work areas will be flagged prior to beginning construction activities, and 
disturbance will be confined to the work areas. A biological monitor will escort all survey crews onsite prior 
to construction. All survey crew vehicles will remain on existing roads and stay within the flagged areas to 
the maximum extent practicable. In cases where construction vehicles are required to go off existing roads, 
a biological monitor (on foot) will precede the vehicles. 

2. Desert tortoise fencing. Temporary tortoise-proof fencing will be installed around the boundary of the solar 
facility. Biological monitors under supervision of an authorized desert tortoise biologist (approved by the 
U.S. Fish and Wildlife Service [USFWS]; also referred to as “authorized biologist”) will be present during 
fence installation to move all tortoises in harm’s way to outside the work area. Additional clearance surveys 
and activities will be conducted after completion of the tortoise fence to ensure that no tortoises remain 
inside the fenced construction boundaries. 
Fence specifications will be consistent with those approved by the USFWS (USFWS 2009). Installation of the 
temporary tortoise-proof fence would involve drive and crush construction techniques, where feasible, to 
minimize disturbance levels as much as possible. Tortoise guards will be placed at all road access points 
where tortoise-proof fencing is interrupted to exclude desert tortoises from the Project footprint. Gates or 
tortoise exclusion guards will be installed with minimal ground clearance and shall deter ingress by desert 
tortoises. The temporary tortoise-proof fencing will be removed once the Project is commissioned, allowing 
tortoises to re-occupy the site during operations. 
During the tortoise active seasons, all new fences will be checked twice a day for the first two weeks after 
construction or the first two weeks after tortoises become active if fence construction occurs in the winter, 
including once each day immediately before temperatures reach lethal thresholds. After the first two 
weeks, all tortoise exclusion fencing will be inspected monthly during construction, quarterly for the life of 
the Projects or until the exclusion fencing is removed, and immediately following all major rainfall events. 
Any damage to the fence will be repaired within two days of observing the damage. 

3. Field Contact Representative. The BIA and Applicant will designate a Field Contact Representative (FCR) 
who will be responsible for overseeing compliance of the Terms and Conditions of the biological opinion. 
The FCR will be onsite during all active construction activities that could result in “take” of a desert tortoise. 
The FCR will have the authority to briefly halt activities that are in violation of the desert tortoise protective 
measures until the situation is remedied. 

4. Authorized desert tortoise biologist. All authorized desert tortoise biologists (and monitors) are agents of 
BIA and USFWS and will report directly to BIA, USFWS, BLM, and the Applicants concurrently regarding all 
compliance issues and take of desert tortoises; this includes all draft and final reports of non-compliance or 
take. Authorized desert tortoise biologists, monitors, and the FCR will be responsible for ensuring 
compliance with all conservation measures for the Projects as described in the biological opinion. Prior to 
starting construction, authorized biologist(s) will submit documentation of authorization from USFWS and 
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Agency-required Best Management Practices 
approval from Nevada Department of Wildlife (NDOW). Potential authorized desert tortoise biologists will 
submit their statement of qualifications to USFWS. 
An authorized desert tortoise biologist will record each observation of a desert tortoise handled in the 
tortoise monitoring reports. This information will be provided directly to BIA, USFWS, and BLM. 
Potential authorized desert tortoise biologists must submit their statement of qualifications to the USFWS’s 
Southern Nevada Fish and Wildlife Office in Las Vegas for approval, allowing a minimum of 30 days for 
USFWS response. The statement form is available in Chapter 3 of the Desert Tortoise Field Manual on the 
internet at: https://www.fws.gov/nevada/desert_tortoise/dt/dt_manuals_forms.html 
Authorized desert tortoise biologist requests in southern Nevada should be e-mailed to: 
ADTB_request@fws.gov 

5. Biological monitoring. Under supervision of an authorized biologist, biological monitors will be present at 
all active construction locations (not including inside the solar fields after they have been fenced with 
desert tortoise fencing and clearance surveys have been completed). Desert tortoise monitors will provide 
oversight to ensure proper implementation of protective measures, record and report desert tortoises and 
tortoise sign observations in accordance with approved protocol, and report incidents of noncompliance in 
accordance with the biological opinion and other relevant permits. The biological monitor(s) will survey the 
construction area to ensure that no tortoises are in harm’s way. If a tortoise is observed entering the 
construction zone, work in the immediate vicinity will cease until the tortoise moves out of the area. 
Tortoises found aboveground during construction activities will be moved offsite by an authorized biologist 
following the protocols described in the Desert Tortoise Translocation Plan. 

6. Desert tortoise clearance surveys and translocation. After installation of tortoise fencing around the 
perimeter of the solar facilities and prior to surface-disturbing activities, biological monitors and the 
authorized desert tortoise biologists who supervise them will conduct a clearance survey to locate and 
remove all desert tortoises from harm’s way including those areas to be disturbed, using techniques that 
provide full coverage of construction zones (USFWS 2009). 
No surface-disturbing activities shall begin until two consecutive surveys find no live tortoises. In sectors or 
zones where a live tortoise is found, surveys will be repeated until the two-pass standard is met. 
An authorized biologist will excavate burrows potentially containing desert tortoises located in the area to 
be disturbed with the goal of locating and removing all desert tortoises and desert tortoise eggs. Typical 
tortoise burrows have a characteristic shape with a flat bottom and arched top similar to a capital letter ‘D’ 
with the flat side down. Clearance will include evaluation of caliche caves and dens, as tortoises are known 
to shelter there. Caliche is a naturally occurring hardened cemented soil composed of calcium carbonate, 
gravel, sand, and silt. The practice of excavating every obvious tortoise burrow will not be done as it has 
shown to be ineffective and inefficient in locating tortoises; instead, all obvious tortoise burrows will be 
scoped for presence and possible extraction. During clearance surveys, all handling of desert tortoises and 
their eggs and excavation of burrows shall be conducted solely by an authorized desert tortoise biologist in 
accordance with the most current USFWS-approved guidance (USFWS 2009 & 2019a). If any active tortoise 
nests are encountered, the USFWS must be contacted immediately prior to removal of any tortoises or eggs 
from those burrows to determine the most appropriate course of action. Unoccupied burrows will remain in 
place to allow for tortoise use during operations. Outside construction work areas, all potential desert 
tortoise burrows and pallets within 50 feet of the edge of the construction work area will be flagged. If a 
desert tortoise occupies a burrow during the less-active season, the tortoise may be temporarily penned or 
will be translocated following USFWS approval, contingent upon weather conditions and health assessment 
results. No stakes or flagging will be placed on the berm or in the opening of a desert tortoise burrow. 
Desert tortoise burrows will not be marked in a manner that facilitates poaching. Avoidance flagging will be 
designed to be easily distinguished from access route or other flagging, and will be designed in consultation 
with experienced construction personnel and authorized biologists. This flagging will be removed following 
construction completion. 
An authorized desert tortoise biologist or biological monitor will inspect areas to be backfilled immediately 
prior to backfilling. Burrows with the potential to be occupied by tortoises within the construction area will 
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Agency-required Best Management Practices 
be searched for presence. In some cases, a fiber optic scope will be used to determine presence or absence 
within a deep burrow. 
A translocation plan following the 2019 guidance will be approved by USFWS prior to the start of 
construction (USFWS 2019b). The plan identifies potentially suitable recipient locations, control site options, 
post-translocation densities, procedures for pre-disturbance clearance surveys and tortoise handling, as 
well as disease testing and post-translocation monitoring and reporting requirements. Tortoises found 
within 500 meters of the project boundary (fence line) will be translocated outside of the nearest fence to a 
location that contains suitable habitat; tortoises found within the interior of the Project sites (>500 meters 
from a boundary fence) will be penned during construction and returned within the solar site after 
construction (or translocated to somewhere within the Study Area Recipient Site if needed). 
BIA and the Applicant will have an authorized biologist relocate tortoises following the UFSWS-approved 
protocol (USFWS 2009) and according to the approved translocation plan. If USFWS releases a revised 
protocol for handling desert tortoises before initiation of Project activities, the revised protocol will be 
implemented. The relocation/translocation effort will adhere to the following procedures as well as those 
stipulated in the Terms and Conditions of the Biological Opinion: 
Tortoises found within the Project area will be translocated to an area of suitable habitat as directed by 
USFWS. Translocation will follow installation of exclusionary tortoise fence, as determined in coordination 
with the agencies. Translocation events will occur to specific locations outlined in the approved Project-
specific translocation review packages (TRPs) and disposition plans, based on construction and translocation 
timing considerations for each tortoise. The Projects will employ two strategies for moving tortoises, 
depending on the initial capture location of each animal: 

a. Indirect Translocation Group: If the tortoise is discovered > approximately 500 meters from 
the project fence line, the individual will be moved to a temporary holding pen, located near the Project, 
and held during construction. Because vegetation would be crushed and/or trimmed where feasible 
during construction these tortoises may be returned to the interior of the completed solar project as 
close to their original capture site as possible. Penned tortoises may be translocated to a different area 
on a case-by-case basis as determined in coordination with the Service. The Project proponent and the 
Band/BIA/BLM will coordinate with the Desert Tortoise Recovery Office to ensure that release sites do 
not conflict with prior or subsequent translocations and meet the needs of the long-term monitoring 
plan. Surveys of the Recipient Site will be conducted and will include health assessments which will 
contribute to the identification of specific release locations. 

b. Direct Translocation Group: f a tortoise is discovered < approximately 500 meters from the 
project fence line, the Release Point will be the nearest suitable location outside the project fence line. 

The project will attempt to balance the number of adult tortoises in each group (up to 20 tortoises per 
group) in order to facilitate long-term monitoring. As such, some individuals discovered < approximately 
500 meters from the project fence line may be moved to temporary holding pens before being directly 
translocated to the project following construction. Decisions about final disposition of each tortoise will 
be made in coordination with the Service. 

The project will also monitor up to 20 juvenile tortoises in the project interior (pen and-return group) 
and up to 20 juvenile tortoises in the over-the-fence group. The project will attempt to balance the 
samples of juvenile tortoises within each relocation group (up to a sample of 20) using the same 
procedures described above. If fewer than 40 juvenile tortoises are found between the two groups, the 
project will augment the groups with captive-reared tortoises obtained from U.S. Geological Survey 
(USGS). 

c. Additional Translocation Measures: The following actions will occur and be applicable to both 
the Indirect and Direct Translocation Groups: 

• An authorized biologist will perform health assessments and draw blood samples for each tortoise 
relocated. Blood testing will determine whether any desert tortoise suffers from upper respiratory 
tract disease (URTD). 
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Agency-required Best Management Practices 
Tortoises will be temporarily tagged with combination global positioning system (GPS)/radio-

transmitter tags, so if the results of blood work indicate that a tortoise is infected with URTD, the 
tortoise can be retrieved and handled as directed by the USFWS. 

• When determining a release location for an individual tortoise, release site preference will be to 
find a like-for-like shelter resource. Every attempt will be made to find similar cover sites and 
habitat to that at the location of each individual found within the solar site, otherwise all 
translocatees shall be released at the most appropriate and available unoccupied shelter sites (e.g., 
soil burrows, caliche caves, rock caves, etc.) or under the shade of a shrub. Because of the 
impermanent nature of soil burrows and cave availability, prior to submitting the final Disposition 
Plans and determining exact areas of release, potential release sites will be re-investigated for 
existing burrows and caliche or rock caves that can be used for shelter sites. Known active and 
inactive tortoise burrows discovered during the surveys will be re-investigated for this purpose. If 
insufficient shelter sites exist in an area to be used for translocation, the Applicants shall 
coordinate with the agencies to determine the most appropriate course of action, such as 
reviewing an alternate release site, modifying/improving existing burrows and partial burrows, or 
artificially creating burrows per USFWS protocols prior to translocation. The number of artificial 
burrows per translocated tortoise will be included in the TRPs/Disposition Plans, as feasible, and 
may include more than one burrow per tortoise to increase relocation success (i.e., tortoises 
remaining within their release locations). The disposition of returned tortoises will be evaluated 
and reported on following the reporting requirements of the biological opinion. 

• If a tortoise voids its bladder while being handled, it will be given the opportunity to rehydrate 
before release. Tortoises will be offered fluids by soaking in a shallow bath or an authorized desert 
tortoise biologist will administer nasal-oral fluid or injectable epicoelomic fluids. Any tortoise 
hydration support beyond offering water or shallow soaking will only be provided by an authorized 
biologist who has received advanced training in health assessments and been specifically approved 
by USFWS for these procedures. 

7. Biological Sample Archiving. Any samples collected during desert tortoise health assessments that are not 
used for tests would be archived with UCLA, and appropriate fees would be paid by the Applicant. The fee 
would be assessed at the time of sample collection and adjusted for inflation using the Bureau of Labor 
Statistics’ consumer price index. As of October 2020, the archiving fee amount was $3,000. 

8. Integrated Weed Management Plan. Prior to construction, an Integrated Weed Management Plan will be 
developed that includes measures designed to reduce the propagation and spread of designated noxious 
weeds, undesirable plants, and invasive plant species, or as determined by the cooperating or reviewing 
agencies (BIA, BLM, NDOW, etc.). Measures in the plan will include but are not limited to the following: 

• Areas with current weeds will be mapped. Topsoil with the presence of weeds will not be salvaged 
and reused elsewhere in the Projects. The topsoil from such areas will be disposed of properly. 

• Inspect heavy equipment for weed seeds before they enter the Project area. Require that such 
equipment be cleaned first to remove weed seeds before being allowed entry. Clean equipment 
that has been used in weed infested areas before moving it to another area. 

• Any straw or hay wattles used for erosion control must be certified weed free. 
9. Worker Environmental Awareness Program (WEAP). A WEAP will be presented to all personnel onsite 

during construction. This program will contain information concerning the biology and distribution of the 
desert tortoise, desert tortoise activity patterns, and its legal status and occurrence in the proposed Project 
area. The program will also discuss the definition of "take" and its associated penalties, measures designed 
to minimize the effects of construction activities, the means by which employees limit impacts, and 
reporting requirements to be implemented when tortoises are encountered. Personnel will be instructed to 
check under vehicles before moving them as tortoises often seek shelter under parked vehicles. Personnel 
will also be instructed on the required procedures if a desert tortoise is encountered within the proposed 
Project area. WEAP training will be mandatory, as such, workers will be required to sign in and wear a 
sticker on their hardhat to signify that they have received the training and agree to comply. 
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Agency-required Best Management Practices 
10. Access roads. Construction access will be limited to the Project area and established access roads. 
11. Speed limits and signage. Until the desert tortoise fence has been constructed, a speed limit of 15 miles 

per hour (mph) will be maintained during the periods of highest tortoise activity (March 1 through 
November 1) and a limit of 25 mph during periods of lower tortoise activity. This will reduce dust and allow 
for observation of tortoises in the road. Speed limit and caution signs will be installed along access roads 
and service roads. After the tortoise-proof fence is installed and the tortoise clearance surveys are 
complete, speed limits within the fenced and cleared areas will be established by the construction 
contractor based on surface conditions and safety considerations and remain with limits established by the 
USFWS in the biological opinion. 

12. Trash and litter control. Trash and food items will be disposed properly in predator proof containers with 
resealing lids. Trash will be emptied and removed from the Project sites on a periodic basis as they become 
full. Trash removal reduces the attractiveness of the area to opportunistic predators such as ravens, 
coyotes, and foxes. Measures to reduce the subsidy of ravens and other avian predators/scavengers are 
discussed in greater detail in the Raven Control Plan (Appendix I of the DEIS). 

13. Raptor control. The applicant will inspect structures annually for nesting ravens and other predatory birds 
and report observations of nests to USFWS and BIA as stated in the Raven Management Plan. Transmission 
line support structures and other facility structures will be designed to discourage their use by raptors for 
perching or nesting (e.g., by use of anti-perching devices) in accordance with the most current Avian Power 
Line Interaction Committee (APLIC) guidelines (APLIC 2006, 2012). In addition to increasing desert tortoise 
protection, following these guidelines during overhead collector line construction will reduce the possibility 
of avian electrocution and other hazards. 

14. Overnight hazards. No overnight hazards to desert tortoises (e.g., auger holes, trenches, pits, or other 
steep-sided depressions) will be left unfenced or uncovered; such hazards will be eliminated each day prior 
to the work crew and monitoring biologists leaving the site. All excavations will be inspected for trapped 
desert tortoises at the beginning, middle, and end of the workday, at a minimum, but will also be 
continuously monitored by a biological monitor or authorized biologist. Should a tortoise become 
entrapped, the authorized biologist will remove it immediately. 
When outside of the fenced areas of the Project site, Project personnel will not move construction pipes 
greater than 3 inches in diameter if they are stored less than 8 inches above the ground until they have 
inspected the pipes to determine the presence or absence of desert tortoises. As an alternative, the 
Applicant may cap all such structures before storing them outside of the fenced area 

15. Blasting. If blasting is required in desert tortoise habitat, detonation will only occur after the area has been 
surveyed and cleared by an authorized desert tortoise biologist no more than 24 hours prior. A minimum 
200-foot buffered area around the blasting site will be surveyed. A larger area will be surveyed depending 
on the anticipated size of the explosion as determined by the authorized desert tortoise biologist. All desert 
tortoises above ground will be moved 500 feet from the blasting site to a shaded location or placed in 
unoccupied burrows. Desert tortoises that are moved will be monitored or penned to prevent returning to 
the buffered survey area. Tortoises located outside of the immediate blast zone and that are within 
burrows will be left in their burrows. All potential desert tortoise burrows, regardless of occupied status, 
will be stuffed with newspapers, flagged, and location recorded using a global positioning system (GPS) 
unit. Immediately after blasting, newspaper and flagging will be removed. If a burrow or cover site has 
collapsed that could be occupied, it will be excavated to ensure that no tortoises have been buried and are 
in danger of suffocation. Tortoises removed from the blast zone will be returned to their burrow if it is 
intact or placed in a similar unoccupied or constructed burrow. 

16. Penning. Tortoises may be held in in- or ex-situ (e.g., if temperatures do not allow for translocation or if 
tortoises do not pass the health assessment) for a maximum of 12 months. Previously constructed and 
approved enclosure pens are present adjacent to the Project sites and will be used if any quarantine is 
necessary. Quarantine is not the preferred option for tortoises to be translocated and will only be used as 
necessary in coordination with USFWS. This penning is not the same as the temporary penning described in 
the blasting measure. 
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Agency-required Best Management Practices 
17. Stormwater Pollution Prevention Plan. The Applicants will oversee the establishment and functionality of 

sediment control devices as outlined in the stormwater pollution prevention plans. 
18. Tortoise Encounters During Construction. If a tortoise is injured as a direct or indirect result of Project 

construction activities, it shall be immediately transported to a veterinarian or wildlife rehabilitation facility 
and reported within 24 hours or the next workday to USFWS. Any Project construction-related activity that 
may endanger a desert tortoise shall cease in the immediate vicinity of a desert tortoise if encountered on 
the Project sites. Project construction activities may resume after an authorized biologist removes the 
desert tortoise from danger or after the desert tortoise has moved to a safe area. 

19. Gila Monster Reporting. The Gila monster (Heloderma suspectum) is a difficult to detect and relatively rare 
species that may occur within the Project area. Nevada Department of Wildlife (NDOW) requests that they 
be notified whenever a Gila monster is encountered or observed to support ongoing Gila monster 
management studies. Refer to Appendix L for more information on this species habitat, distribution, and 
identification and details on how to report observed or encountered Gila monster to NDOW. This 
information and protocols will be included in the Worker Environmental Awareness Plan and associated 
training. 

OPERATIONS AND M AINTENANCE MINIM IZATION M EASURES 

The following minimization measures will be implemented during Operations and Maintenance (O&M) of the 
Proposed Actions to reduce effects on the desert tortoise and other species: 
20. WEAP Training. WEAP training will be required for all O&M staff for the duration of the Projects. In addition 

to an overview of minimization measures, the training will include specific BMPs designed to reduce effects 
to the desert tortoise. All Project personnel will check under vehicles or equipment before moving them. If 
Project personnel encounter a desert tortoise, they will avoid the tortoise. The desert tortoise will be 
allowed to move a safe distance away prior to moving the vehicle. 

21. Biological Monitoring. A biological monitor(s) will be present during ground-disturbing and/or off-road 
O&M activities outside of the fenced solar facilities to ensure that no tortoises are in harm’s way. Tortoises 
found aboveground during O&M activities will be avoided or moved by an authorized biologist if necessary. 
Pre-maintenance clearance surveys followed by temporary exclusionary fencing also will be required if the 
maintenance action requires ground or vegetation disturbance. A biological monitor will flag the 
boundaries of areas where activities will need to be restricted to protect tortoises and their habitat. 
Restricted areas will be monitored to ensure their protection during O&M. 

22. Speed Limits. Speed limits within the Project area, along transmission line routes, and access roads will be 
restricted to less than 25 mph during O&M. Speed limits in the solar facilities will be restricted to 15 mph 
during O&M. 

23. Trash and Litter Control and other Predator Deterrents. Trash and food items will be disposed properly in 
predator proof containers with resealing lids. Trash will be emptied and removed from the Project sites on 
a periodic basis as they become full. Trash removal reduces the attractiveness of the area to opportunistic 
predators such as ravens, coyotes, and foxes. To reduce attractants for birds, open containers that may 
collect rainwater will be removed or stored in a secure or covered location. 

24. Gila Monster Reporting. The Gila monster (Heloderma suspectum) is a difficult to detect and relatively rare 
species that may occur within the Project area. Nevada Department of Wildlife (NDOW) requests that they 
be notified whenever a Gila monster is encountered or observed to support ongoing Gila monster 
management studies. Information about Gila monster habitat, distribution, and identification will be 
included in the Worker Environmental Awareness Plan and associated training. 

DECOMM ISSIONING M INIM IZATION M EASURES 

The same minimization measures used for construction will be used for decommissioning. 

COM PENSATORY M ITIGATION 

The applicant will pay the following required compensatory mitigation: 
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Agency-required Best Management Practices 
25. Habitat Compensation. Prior to surface disturbance activities within desert tortoise habitat, the Project 

proponent sets aside, at minimum, an amount equivalent to a one-time remuneration fee (per acre of 
proposed disturbance). The compensation for habitat loss under Section 7 of the Endangered Species Act 
(ESA) is an annually adjusted rate, currently $936/acre (subject to change annually on March 1). Fees are 
based on the current $936/acre fee for all permanently disturbed acres. For all project acres that will be 
temporarily disturbed and leave vegetation in place, fees are assessed at 50% of the current rate. 
For each Project, in lieu of assessed fees, 300MS 8me, LLC and 425LM 8me, LLC will fund a desert tortoise 
habitat use study, monitoring, and other activities (during construction and continuing into operations) as 
required in this biological opinion and specifically outlined in the proposed action and in the approved 
Translocation Plan. The study, monitoring and other activities are to be carried out by an independent 
third-party contractor and/or the USGS exclusive of Project proponents (300MS 8me, LLC, 425LM 8me, LLC 
and the Moapa Band of Paiute Indians). 

26. Habitat Use Study. The Project proponents will work with the USGS and/or an independent third-party 
contractor to design and implement a 2-3-year study to compare on-site and off-site desert vegetation and 
climate (e.g., annual and perennial plant growth and cover, ambient temperature) to address metrics of 
habitat change, including how desert tortoises use the vegetation on site for forage and cover. Perennial 
vegetation sampling along 50-meter line-intercept transects would occur on the project site prior to 
ground-disturbing activities in coordination with the Service. Results from tortoise monitoring as approved 
in the Project’s Desert Tortoise Translocation Plan would inform the tortoise use portion of this study. 

PUBLIC HEALTH AND SAFETY 

The Projects will incorporate the following measures to reduce potential worker exposure to the Coccidioides 
immitis fungus that can cause Valley Fever: 

• Include training for workers and supervisors on the potential presence of Valley Fever spores, methods 
to minimize exposure, and how to recognize symptoms. 

• Limit workers’ exposure to outdoor dust in disease-endemic areas by (1) providing air-conditioned cabs 
for vehicles that generate dust and making sure workers keep windows and vents closed, (2) suspending 
work during heavy winds, and (3) directing workers to remove dusty clothing after fieldwork and store in 
closed plastic bags until washed. 

• When exposure to dust is unavoidable, provide approved respiratory protection to filter particles. 

Table B-2. Applicant-proposed Design Features and Best Management Practices 

Applicant-proposed Design Features and Best Management Practices (BMPs) 

SOILS / EROSION 

Grading on the solar site will be minimized to only those areas where necessary to meet the construction and 
operational requirements of the Projects. 

Construction and operational activities will be conducted in compliance with a Stormwater Pollution Prevention 
Plan (SWPPP) that will include best management practices (BMPs) and other erosion-control measures designed 
to minimize soil erosion and limit sheet flow and downstream sedimentation. The SWPPP will also incorporate 
adaptive management actions if erosion and sedimentation control measures are found to be insufficient to 
control surface water at the site. 

To minimize wind erosion, all construction activities shall comply with the Dust Abatement Plans that will be 
developed and implemented for the proposed Projects, as necessary. 

Site Restoration Plans will be implemented as needed to limit impacts to temporary disturbance areas as much 
as practicable. 
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Applicant-proposed Design Features and Best Management Practices (BMPs) 

HYDROLOGY / WATER QUALITY 

The site drainage plans will be designed to maintain existing drainage patterns and control the rate and amount 
of surface water runoff. 

No onsite or offsite facilities will be constructed within the 100-year floodplain. 

Final site drainage plans will be completed and submitted for approval prior to construction and would 
demonstrate that downstream flows would not be adversely impacted as a result of changes to natural washes 
from proposed grading and drainage management measures. Drainage buffers will be established prior to 
construction and will meet or exceed the distances identified by the final site drainage plan. 

The paths for all stormwater flows will be identified and modeled as part of the final site drainage plans. 

The number of drainage crossings will be minimized to the extent possible and each will be designed to 
accommodate adequate flow. 

Post-storm monitoring of erosion and sedimentation will be conducted during construction. If localized gullies 
were to develop that result in increased rates of erosion and sedimentation, repairs will be made and erosion 
and sedimentation control measures will be updated. 

All large ancillary facilities (e.g., O&M building) will be located outside of drainages. Some PV supports could be 
placed within ungraded drainages where technically feasible. 

Spill Prevention and Emergency Response Plans will be developed and implemented during construction, O&M, 
and decommissioning of the proposed Projects. Adequately sized secondary spill containment will be 
incorporated around transformers to provide proper capture and control measures for potential leaks. The 
plans will also describe procedures for hazardous material spill prevention and clean-up measures, in the event 
of a spill. 

AIR QUALITY 

The area of grading and vegetation removal will be limited to only that area required for construction and 
operation of the Projects. 

Dust Abatement Plans will be implemented, as applicable, to minimize fugitive dust emissions during ground-
disturbing activities. 

Vehicular speeds on unpaved roads will be limited to 25 miles per hour (MPH). 

Grading operations will be phased where appropriate to limit the amount of disturbance at any one time, and 
water will be used for stabilization of disturbed surfaces under windy conditions (forecast or actual wind 
conditions of approximately 25 MPH or greater). 

Water will be applied to disturbed areas to control dust and facilitate soil compaction, where necessary. Water 
will be applied using water trucks and application rates would be monitored to prevent runoff and ponding. 
Approved palliatives will be used to control dust as required. 

Exposed stockpiled material areas will be covered and excavation and grading will be suspended during windy 
conditions (forecast or actual wind conditions of approximately 25 MPH or greater). 

During periods of inactivity, open storage piles and disturbed areas will be stabilized by covering and/or 
applying water and/or an organic dust palliative to form a crust. 

All trucks hauling soil and other loose material will be covered or at least 2 feet of freeboard will be maintained. 

All paved roads will be kept clean of objectionable amounts of mud, dirt, or debris, as necessary. Gravel or other 
similar material will be used where unpaved access roads intersect paved roadways to prevent mud and dirt 
track-out. 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix B – Project Design Features and Best Management Practices B-8 



 
     

      

   

    
 

    

 

    
      

  
 

    
 

   

 
  

      
 

  
   

     

   
   

     
   

 

  
 

 

      
         

  

   
 

     
    

   
  

   
   
   

     
  

   
 

 
 

Applicant-proposed Design Features and Best Management Practices (BMPs) 

Traffic Management Plans will be finalized and implemented to minimize congestion on local roads and 
maintain traffic flow. 

Unnecessary idling of equipment will be limited. 

BIOLOGICAL RESOURCES 

The Applicants will implement controls at entry locations to facilitate weed management and invasive species 
control in order to minimize infestation of the Project sites from outside sources. Trucks and other large 
equipment will be checked before entering the site, and any attached mud, seeds, and/or plant matter will be 
removed. 

To avoid attracting prey and predators, garbage will be placed in approved containers with lids and removed 
promptly when full. Open containers that may collect rainwater will also be removed or stored in a secure or 
covered location so as not to attract birds. 

All work area boundaries will be conspicuously staked, flagged, or otherwise marked to minimize surface 
disturbance activities. All workers, equipment, vehicles, and construction materials shall remain within the 
ROW, existing roads, and other designated work areas. Staging areas will be located in previously disturbed 
areas whenever possible. 

All overhead collector line structures will be designed to be avian-safe in accordance with the Suggested 
Practices for Avian Protection on Power Lines: the State of the Art in 2006 (APLIC 2006) and Reducing Avian 
Collisions with Power Lines by the U.S. Fish and Wildlife Service (USFWS) and APLIC (2012). 

If construction and vegetation clearing activities are scheduled to commence during the breeding season for 
western burrowing owls (February 1 through August 31), a qualified biologist will conduct pre-work surveys 
within suitable habitat for western burrowing owls no more than 30 days prior to work. All areas within 250 feet 
of ground-disturbing activities and vegetation clearing will be surveyed per USFWS 2007 burrowing owl 
guidance. 

Lighting will be designed to provide the minimum illumination needed to achieve O&M objectives and not emit 
excessive light to the night sky by installing light absorbing shields on top of all light fixtures and by focusing 
desired light in a downward direction. 

Decommissioning Plans will be finalized and provided to the Moapa Band, BIA, and BLM which address the 
removal of Project facilities, respective of their relevant management agency. These plans will be submitted for 
approval at least six months prior to commencement of site closure activities. 

Potential closure activities could include re-grading and restoration of original site contours and re-vegetation of 
areas disturbed by closure activities in accordance with the Site Restoration Plan. Revegetation seed mixes will 
be composed of agency-approved native plant species. 

Completion of a Worker Environmental Awareness Plan (WEAP) and training will be required for all 
construction, maintenance, and operations staff for the duration of the Projects. In addition to an overview of 
minimization measures for all biological resources, the training will include specific BMPs designed to reduce 
effects to the Mojave desert tortoise. 

Prior to construction, temporary tortoise-proof fencing will be installed around the boundary of the solar 
facilities. Biological monitors or biologists approved to handle and relocate tortoises will be present during 
fence installation to relocate all tortoises in harm’s way to outside the solar facilities. 

Fence specifications will be agreed to in consultation with USFWS. Tortoise guards will be placed at all road 
access points where temporary desert tortoise-proof fencing is interrupted to exclude desert tortoises from the 
Project footprints during construction. Gates or tortoise exclusion guards will be installed with minimal ground 
clearance and shall deter ingress by desert tortoises. Monitoring will include regular removal of trash and 
sediment accumulation and restoration of minimal ground clearance between the ground and the bottom of 
the fence, including re-covering the subsurface portion of the fence if exposed. 
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Applicant-proposed Design Features and Best Management Practices (BMPs) 

All temporary desert tortoise fencing will be inspected monthly during periods of high tortoise activity (April 1– 
May 31 and September 1–October 31). 

The Applicants will implement a Raven Control Plan (BLM 2014) to be provided to the BLM, BIA, and the Moapa 
Band. The Applicants will inspect overhead collector line structures annually for nesting ravens and other 
predatory birds and report observations of nests to the BLM and BIA. 

No overnight hazards to desert tortoises (e.g., auger holes, trenches, pits, or other steep-sided depressions) will 
be left unfenced or uncovered; such hazards will be eliminated each day prior to the work crew and monitoring 
biologists leaving the site. All excavations will be inspected for trapped desert tortoises at the beginning, 
middle, and end of the workday, at a minimum, but will also be continuously monitored by a biological monitor 
or authorized biologist for work that occurs outside of the temporary desert tortoise exclusion fence. 

CULTURAL RESOURCES 

Should any unrecorded cultural resources be discovered during construction, all activities within the immediate 
area of discovery would cease. The Chairman of the Moapa Tribal Council, or his or her designated 
representative, and the BIA Regional Archeologist shall be notified immediately and, consulting with BLM and 
SHPO as appropriate, will make arrangements to assess the nature of discovered cultural resources and, if 
feasible, avoid the resources to the fullest extent practicable. If avoidance is not possible, the Applicants will 
minimize and mitigate any damages to any unanticipated discoveries before construction would be allowed 
resume in the immediate vicinity of the find/discovery. 
A Memorandum of Agreement (MOA) between the Band, BIA, BLM, and SHPO will be required to define the 
steps that shall be taken to lessen, resolve, and/or mitigate the effects to cultural resources that may be 
adversely affected by the project. 

TRANSPORTATION 

Traffic Management Plans will be finalized and approved by the Moapa Band and BIA that identify BMPs to 
minimize construction-related traffic impacts. 

Deliveries of materials will be scheduled for off-peak hours, when practical, to reduce effects during periods of 
peak traffic. 

Truck traffic will be phased throughout construction, as much as practical. 

Carpooling or mass transportation options for construction workers will be encouraged. 

Before construction, the Applicants and agency representatives will document the pre-construction condition of 
access routes, noting any existing damage. After construction, any damage to public roads will be repaired to 
the road’s pre-construction condition, as determined by the agency representatives. 

PUBLIC HEALTH AND SAFETY 

The Projects will be designed in accordance with all applicable federal and industrial standards including the 
American Society of Mechanical Engineers (ASME), National Electrical Safety Code (NESC), International Energy 
Conservation Code (IECC), International Building Code (IBC), Uniform Plumbing Code (UPC), Uniform Mechanical 
Code (UMC), the National Fire Protection Association (NFPA) standards, and Occupational Safety and Health 
Administration (OSHA) regulations. 

All employees and contractors will be required to adhere to appropriate Health and Safety Program and Spill 
Prevention and Emergency Response Plans. All contractors will be required to maintain and carry health and 
safety materials including the Safety Data Sheets (SDSs) for hazardous materials used onsite. 

Spill Prevention and Emergency Response Plans will be developed and implemented based on the results of 
comprehensive facility hazard analyses. 
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Applicant-proposed Design Features and Best Management Practices (BMPs) 

The Spill Prevention and Emergency Response Plans will provide procedures for the storage, transportation, and 
handling of wastes with an emphasis on the recycling of wastes where possible. 

The Applicants will coordinate with the holders of all existing ROWs that would be crossed or paralleled by the 
Project ROWs (collector lines and access roads) to minimize encroachment conflicts and possible effects to 
existing transmission lines and pipelines. 

The Applicants will prepare Fire Management Plans for each Project prior to construction. The Fire Management 
Plans will include information on fire prevention, fire protection and suppression, emergency contact 
information, and training during construction, O&M, and decommissioning of the Projects. The Fire 
Management Plans will also address safety and fire prevention for the battery energy storage systems for the 
Projects. 

The contractors will follow Clark County and State of Nevada guidance and direction regarding fire code and will 
adopt any relevant fire codes into their Fire Management Plans (e.g. National Fire Protection Association 855 
and International Fire Codes 1205 and 1207). 

The Projects will incorporate the following measures to reduce potential worker exposure to the Coccidioides 
immitis fungus that can cause Valley Fever: 

• Include training for workers and supervisors on the potential presence of Valley Fever spores, methods 
to minimize exposure, and how to recognize symptoms 

• Limit workers’ exposure to outdoor dust in disease-endemic areas by (1) providing air-conditioned cabs 
for vehicles that generate dust and making sure workers keep windows and vents closed, (2) suspending 
work during heavy winds, and (3) directing them to remove dusty clothing after fieldwork and store in 
closed plastic bags until washed. 

• When exposure to dust is unavoidable, provide approved respiratory protection to filter particles. 

VISUAL RESOURCES 

Integrate the PV solar panel blocks and other site design elements with the surrounding landscape to the extent 
practicable, including minimizing the profile of the ancillary structures, burial of cables, prohibition of 
commercial symbols, and lighting. 

Where feasible, non-reflective paints and coatings should be used on visible ancillary structures and other 
equipment to reduce reflection and glare. Visible ancillary structures and other equipment should be painted 
before or immediately after installation. Uncoated galvanized metallic surfaces should be avoided because they 
may create a stronger visual contrast. 

Colors for paints, stains, coatings, and other surface color treatments to be used on structures should be 
selected to be compatible with the local environment. 

Materials and surface treatments for structures and roads should repeat and/or blend with the existing form, 
line, color, and texture of the surrounding landscape. For example, if the Projects will be viewed against an 
earthen or other non-sky background, appropriately colored materials should be selected to help blend 
structures with the Projects’ backdrop. Where appropriate, roads should be surfaced with material compatible 
in color with the local environment. 

Construction and permanent lighting should be mounted and directed to focus light only on the intended area, 
and to avoid light spill and offsite light trespass. Lights pointing upward or horizontally should be avoided. 
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OVERVIEW 

300MS 8me LLC (the Applicant) proposes to construct and operate electrical collector lines that would 

be partially located on lands administered by the Bureau of Land Management (BLM). In addition, the 

Applicant plans to utilize the approved ESM gen-tie and existing access roads located on BLM-managed 

lands to provide access. Together, the new collector lines and use of the approved ESM gen-tie and 

existing access roads are the Proposed Project. 

The collector lines would deliver power from the proposed Southern Bighorn Solar (SBS) Project located 

in Clark County, Nevada (Figure 1). The proposed collector lines would cross lands held in trust by the 

Bureau of Indian Affairs (BIA) for the Moapa Band of Paiutes (MBOP) and lands on the Moapa River 

Indian Reservation (Reservation) but within a designated utility corridor administered by the BLM. The 

collector lines would interconnect the up to 300 megawatt alternating current (MWac) photovoltaic (PV) 

SBS electric generation facility located on the Reservation both north and south of the existing Moapa 

Southern Paiute Solar Project. This interconnection to the regional grid would be accomplished via a 

connection to the substation on the approved Eagle Shadow Mountain Solar Project (ESMSP) site and 

the use of the approved ESM gen-tie line which interconnects to the NV Energy Reid Gardner 

Substation. The proposed collector lines would be designed to accommodate transmission of energy 

generated by the SBS Project. 

The Proposed Project would involve construction, operation, and eventual decommissioning of multiple 

34.5 kilovolt (kV) lines that would run northeastward and southwestward on tribal lands from the two 

separate solar field areas that make up the SBS Project. Where these lines converge, they would turn 

northwest to perpendicularly cross the designated utility corridor managed by BLM to the ESMSP site 

substation on tribal land. These lines are proposed to be built primarily underground but could be built 

either above or below ground. 

From the ESMSP substation, the electricity generated by the SBS Project would be transmitted to the 

existing Reid-Gardner Substation via the approved ESMSP gen-tie line. The ROW for this approved gen-

tie line is included as part of the SBS Project. 

The existing access roads that would be used to provide access to the SBS are located both on federal 

lands and lands on the Reservation but within the designated utility corridor managed by BLM. From 

these existing roads, proposed new access roads would be built on MBOP lands to each solar field. 

The collector lines would require a BLM ROW about 1.05 miles in length. The proposed ROW for the 

collector lines would be between 50 and 80 feet wide. The entire proposed BLM-managed ROW for 

these collector lines is within the designated utility corridor (Moapa Corridor, P.L. 96-491), which 

currently includes at least 11 BLM-authorized linear ROWs that would each be crossed by the Proposed 

Project (Table 1). All portions of the new collector lines on lands administered by BLM are proposed to 

be constructed underground. 

| 3 



 
 

  

   

    

        

        

          

        

          

         

           
 

         

       

        

           
 

  
  

    
  

 

    

  

     

 

         

 

   

 

     

  

  

        

    

     

    

   

Table 1– Authorized Rights-of-Way within BLM Moapa Utility Corridor 

Serial No. Proponent/Holder Project ROW Width 

NVN 082385 Holly Energy Partners UNEV Pipeline 50’ 

NVN 042581 Kern River Gas Transmission Co Natural Gas Pipeline 75’ 

NVN 089176 K-Road Moapa Solar LLC 500 kV Transmission Line Varies – 100’ – 200’ 

NVN 091072 K-Road Moapa Solar LLC Road and Drainage 27’ 

NVN 010683 Los Angeles Department of Water and Power 500 kV Transmission Line Varies – 200’ – 400’ 

NVN 004790 LADWP / BOR / Nevada Energy Navajo - McCullough 550 kV 200’ 

NVN 039815 NV Energy Pecos - Harrisburg 345 kV Transmission Line Varies – 150’ – 330’ 

NVN 0061985 NV Energy 230 kV Transmission Line Varies – 100’ – 230’ 

NVN 0067348 NV Energy 230 kV Transmission Line 100’ 

NVN 091614 Overton Power District Arrow Canyon Powerline 50’ 

NVN 086732 TransWest Express LLC 600 / 500 kV Transmission Line Varies – 200’ – 300’ 

NVN 97443 
NVN 97443-MT 

325MK 8me LLC 230-kV Transmission Line Existing Roads – Varies. 
Gen-Tie ROW – 75’ 

Applicant’s Purpose and Need 

The purpose of the proposed collector lines is to facilitate transmission of the energy produced at the 

SBS Project to the regional electrical grid and provide access to the Project site. The need for the 

Proposed Project is to: 

1. Provide a means of conveying up to 300 MWac of renewable energy to the electric grid to meet 

increasing demand for in-state generation; 

2. To complement the Applicant’s dedication to environmental stewardship through 
environmentally sensitive project siting; 

3. To assist the Moapa Band of Paiutes by promoting economic development and bring living-wage 

jobs to the region throughout the life of the Proposed Project. 

Project Location 

The SBS Project’s energy generation facilities would be located entirely on Reservation lands in Clark 

County, in two locations both south and north of the existing Moapa Southern Paiute solar facility. The 

Proposed Project (i.e., collector lines, approved gen-tie, and existing access roads) would be located on a 

combination of MBOP lands held in trust by the BIA and on lands administered by the BLM (Figure 1). 

The legal description of the ROWs on BLM are described in Appendix A. 
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Origin and Destination Routing 

The proposed collector lines would originate at each of the two components of the SBS Project on lands 

held in trust by the BIA for the MBOP. From the southern portion of the SBS Project, the collector lines 

would leave the solar site proceeding northeastward on MBOP lands adjacent to the BLM-administered 

Moapa Utility Corridor to a point on MBOP land in the NW¼ of Section 23, Township 16S, Range 64E, 

Mount Diablo Base Meridian where they would enter BLM-administered land within the designated 

utility corridor. Once within the corridor, this route would proceed north on BLM-administered land for 

approximately 0.2 miles where it would be meet the collector line route from the northern SBS solar 

field. 

From the northern portion of the SBS Project, the collector lines would leave the solar site proceeding 

southwestward on MBOP lands adjacent to the BLM-administered Moapa Utility Corridor to a point on 

MBOP land in the SE¼ of Section 14, Township 16S, Range 64E, Mount Diablo Base Meridian where they 

would enter BLM-administered land within the designated utility corridor. Once within the corridor, this 

route would proceed west on BLM-administered land for approximately 0.2 miles where it would be 

meet the collector route from the southern SBS solar field. 

From this common point, the collector lines would proceed northwest in a common ROW on BLM-

managed lands crossing within the designated utility corridor for approximately 0.65 miles eventually 

exiting BLM-administered land in the NW¼ of Section 14, Township 16S, Range 64E, Mount Diablo Base 

Meridian. The collector lines would terminate at the ESMSP substation on MBOP land in NW¼ of Section 

14. 

The proposed collector lines would cross up to 1.05 miles of BLM-administered land within a designated 

utility corridor. The collector line ROW on BLM-administered lands would be 50 to 80 feet wide, totaling 

about 8.9 acres. Detailed maps of the proposed collector lines are included in Appendix B. 

As discussed earlier, in addition to the proposed collector line ROW, the Proposed Project would require 

a ROW for use of existing access roads. This ROW would include the primary access road for the SBS 

solar facility and access roads outside of the proposed collector line ROW and outside the ROW of the 

ESM gen-tie that will be utilized for the SBS Project to facilitate construction and operation of the lines. 

Major Users Along the Collector Line Route 

As mentioned earlier, several existing electric transmission lines, high-pressure natural gas pipelines, 

and associated access roads would be crossed perpendicularly by the proposed collector line route on 

the BLM-administered lands within the utility corridor. These existing facilities are listed in Table 1. 

PROJECT DESCRIPTION 

The Proposed Project involves construction, operation, and decommissioning of multiple 34.5 kilovolt 

(kV) collector lines from the two solar fields associated with the proposed SBS Project, both located on 

land held in trust by the BIA for the MBOP, to the approved project substation on the ESMPS site, also 
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located on MBOP lands on the opposite side of the designated utility corridor. The portion of the 

collector lines on BLM-administered lands would be up to 1.05 miles long within a ROW corridor that 

would vary in width from 50 to 80 feet. This would result in a ROW of approximately 8.9 acres. The 

entire BLM ROW for the collector lines is within the designated utility corridor. 

The proposed SBS Project would be located entirely on land held in trust by the BIA for the MBOP. It 

would include the following components: solar arrays comprised of PV panels and inverters, electrical 

collection lines connecting the inverters to the substation, an operations and maintenance building, 

energy storage systems, and other related infrastructure such as access roads, fences, and 

telecommunication systems. 

PROJECT ELEMENTS 

The energy generated by the solar facility would be sold to NV Energy under a long-term power 

purchase agreement. The proposed collector lines would provide a connection between the SBS solar 

facility and the existing NV Energy Reid Gardner Substation via the approved ESMSP gen-tie. 

Collector Lines 

The collector lines that would be built between the SBS Project and the ESMSP Substation to provide the 

needed grid interconnection are proposed to be built underground. However, some or all the lines could 

be required to be built overhead and a description of that option is also provided. 

Proposed Project - Underground Collector Lines 

Under Proposed Project, all the collector lines, including those on BLM-managed lands within the utility 

corridor, would be built underground. The ROW for the underground collector lines from the southern 

SBS solar field would be 80 feet wide, the ROW for the underground collector lines from the northern 

SBS solar field would be 50 feet wide, and the ROW for the underground collector lines from the point 

where they converge to cross the designated utility corridor would be 80 feet wide. 

The collector line conductors would either be direct-buried or placed in conduit in trenches within the 

ROW. Figure 2 shows a cross-sectional view of how the lines would be buried and spaced within the 

trenches. The construction techniques that would be used are described below. Detailed maps of the 

proposed underground collector line ROW are included in Appendix B. 

Above-Ground Collector Line Option 

While proposed to be underground, the collector lines could be built overhead where needed. If 

overhead, the lines would be on double-circuit 34.5kV transmission support structures within the 

collector line ROW. These structures would typically be spaced 200 feet to 300 feet apart (center to 

center). The transmission structures would be steel mono-pole structures as shown in Figure 3 and 

transmission structure heights will generally be about 50 to 70 feet high. The minimum ground 
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clearance of the conductor cable will be 25 feet. Communications cable or fiber cable will also be 

installed on the transmission structures. The communications cable or fiber optic line would only be for 

communication purposes related to the project. Detailed maps of the proposed overhead collector line 

are included in Appendix B. 

Collector Line Service Road 

The collector lines would be constructed to minimize ground disturbance on BLM-managed lands. A new 

unimproved access road approximately 12 feet wide within the proposed collector ROW would be used 

to provide the needed access for construction equipment and period inspections and maintenance. 

Approved ESM Gen-Tie Line 

After the collector lines connect to the ESMSP substation on tribal lands, the power generated from the 

SBS project would be transmitted on the approved ESMSP gen-tie line to the existing Reid-Gardner 

substation (Figure 1). The ROW associated with this gen-tie totals approximately 100.4 acres (2.5 acres 

on federal lands managed by BLM and 97.9 acres within the designated utility corridor on the 

Reservation also managed by BLM). This gen-tie will accommodate the power generated by the SBS 

Project without modification. 

Solar Facility Access Road 

Main access to the SBS solar facility site would be provided via existing roads on BLM-managed lands. 

These existing roads were built to provide access to the nearby existing Moapa Southern Paiute Solar 

Project (Figure 1). No upgrades to these existing roads are anticipated to be necessary to provide the 

access needed for this project, other than maintenance during construction and operations, as required. 

The ROWs for the existing roads total approximately 47.7 acres (5.7 acres on federal lands managed by 

BLM and 42.0 acres within the designated utility corridor on the Reservation also managed by BLM). 

PROJECT FEATURE SPECIFICATIONS AND DISTURBANCE AREAS 

It is assumed that the entire collector line ROW would be permanently disturbed for the underground 

collector line option. This area includes the access road that would be used for construction. For the 

overhead option, permanent disturbance areas will be those areas where the surface of the ground is 

not restored to its existing condition after construction, such as those relating to foundations or new 

access roads. Temporary disturbance areas include those where construction activity will take place but 

where restoration of the surface will be possible, such as those relating to temporary work areas, pull 

sites, and lay‐down areas. In some places, areas of temporary disturbance will overlap with areas 

previously disturbed by prior transmission line installations. Short-term rights-of-way would also be 

required for areas beyond the permanent ROW for the pull sites and access roads. These areas would be 

necessary to facilitate construction and the safe operation of equipment. 
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Table 2 – Proposed Project Specifications 
Electrical Specifications for 34.5-kV Collector Lines 

Nominal Voltage 34.5 kV ac 

Underground Option (Proposed) 

Cable Placement Direct-buried or placed in conduits 

Circuit Spacing Approximately 10 feet between circuits 

Above-Ground / Overhead (Option) 

Circuit Configuration Vertical 

Ground Clearance of 
Conductor 

25 feet minimum per RUS at Designed Thermal Limit for Emergency 
Line Loading Conditions (212 deg F) 

Type of Pole Single-circuit steel mono-pole structures 

Pole Height Ranges from 50 feet up to 70 feet 

Right of Way Width 75 feet 

Span Length 200 to 300 feet 

Project Feature Description BLM-
Administered 

Property 

Length of Lines Total length of collector line ROW on BLM-
administered lands. 

1.05 miles 

Number of Structures 
(overhead option) 

Total number of dead-end, angle, or tangent structures 
on BLM-administered Property. 

57 

Structure Erection Sites 
(overhead option) 

Typically 40 feet x 100 feet at each structure location 
27 

Wire Pulling and 
Tensioning Sites 
(overhead option) 

Typically 120 feet wide by 500 feet. long, generally 
extends past each dead-end or angle structure. 
Necessary for conductor stringing equipment and 
placement of wire reels. 

1 

New collector line access 
roads 

Width of new roads with the ROW 
12 ft wide 

Primary Solar Facility 
Access Road 

Typical width of primary solar facility access road 
30 ft wide 
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Table 3 – Proposed Project Disturbance Acreages 

Project Feature Temporary Disturbance Permanent Disturbance 

Moapa River 
(w/i corridor) 

BLM Moapa River 
(w/i corridor) 

BLM 

Underground collector lines (Proposed) 

ROW (including access 
road) 

0 0 8.9 acres 0 

Trenching Disturbance 8.9 acres 0 

Overhead collector lines (Option) 

New Collector Access 
Roads and Transmission 
Structure turn-arounds 

0 acres 0 acres 3.3 acres 0 acres 

Collector Line Structure 
Work Area 

4.2 acres 0 acres 0 acres 0 acres 

Wire Pulling and 
Tensioning Sites 

1.4 acres 0 acres 0 acres 0 acres 

Total 5.6 acres 0 acres 3.3 acres 0.0 acres 

GOVERNMENT AGENCIES INVOLVED 

Federal 

• Bureau of Land Management 

• United States Fish and Wildlife Service 

• Bureau of Indian Affairs 

• United States Army Corps of Engineers 

• Environmental Protection Agency 

Tribal 

• Moapa Band of Paiutes 

State 

• Public Utilities Commission of Nevada 

• State Historic Preservation Office 

• Nevada Department of Wildlife 

• Nevada Division of Environmental Protection 

Local 

• Clark County 
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CONSTRUCTION OF THE FACILITIES 

Geotechnical Investigation 

Prior to construction, geotechnical surveys would be conducted along the collector line route to provide 

information for the proposed trenching or design of transmission structures if built as an overhead line. 

The geotechnical studies would allow for observations of subsurface conditions and soil samples would 

be obtained for laboratory testing and soil classification. Results of the analysis would help inform 

several design-related parameters including cement types and corrosion protection of foundation 

elements. 

The subsurface exploration program would involve drilling borings along the collector line routes with a 

CME1050 rubber tire 4x4 drill rig or similar equipment. A 4x4 side-by-side all-terrain vehicle (aka: 

“gator”) and/or pickup trucks would be used to drive support personnel to boring locations. During the 

borings, drive samples would be obtained from the subsurface for laboratory testing. 

If necessary, test pits would also be conducted along the route. Test pits would be conducted using a 

standard rubber tire backhoe equipped with a 24-inch bucket, or similar equipment. The test pits would 

be approximately 2 feet wide, 7 feet long, and 8 feet deep. No personnel will enter the test pits. About 

15 gallons (three 5-gallon buckets) of material would be collected from the surface to a depth of 1-foot 

at select test pit locations (not all test pits would be sampled). These samples may be tested in the 

laboratory for gradation, plasticity, maximum density, thermal resistivity, and corrosion characteristics. 

Each test pit would be backfilled immediately upon completion; no excavation would be left open. 

Field resistivity testing may also be conducted along the route, if necessary. The field resistivity testing 

would be non-intrusive. Four steel pin electrodes (about the size of tent stakes) would be driven by hand 

into the ground about 4 inches deep, and an electrical current would be induced between the two outer 

electrodes. The two inner electrodes would be used to record the electrical resistivity of the current 

going through the earth. 

Site Engineering Surveys 

On‐ground investigations will be completed to accurately locate the centerline of the collector lines 

within the ROW. The exact centerline will be chosen to best implement design criteria and to satisfy any 

required avoidance or minimization measures. Survey work will consist of centerline location and ROW 

boundaries, where necessary. Transmission structure locations (if overhead), work areas, access roads, 

and the route centerline will be flagged and staked, where necessary. 

Timing of Activities 

Heavy construction is expected to occur between 6:00 am and 5:00 pm, Monday through Friday. 

Additional hours may be necessary to make up schedule deficiencies or to complete critical construction 

activities. Some activities may require construction activities 24 hours per day, seven days per week. 

Low level noise activities may potentially occur between the hours of 10:00 pm and 7:00 am. Nighttime 
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activities could potentially include, but are not limited to, refueling equipment, staging material for the 

following day’s construction activities, quality assurance/control, and commissioning. 

Access 

Existing roads will provide access for project construction, operation, and maintenance of the SBS 

Project and associated ROWs. Construction of the collector lines between the SBS sites and the ESMSP 

substation would begin with development of road access within the proposed collector line ROW. These 

access roads within the collector line ROW would typically be 12 feet wide and could be bladed as 

needed. Also, new roads could be compacted to ensure stability. The collector line access roads would 

not be maintained following construction. 

Underground Collector Line Construction 

Construction of the underground collector lines would include the following steps: 

• Prior to construction of the underground collector lines, survey crews would survey the 

proposed route per final design, marking the center of each trench, the work limits, and junction 

box locations. 

• Track hoe(s) would be used to excavate the trenches to design width and depth. 

• Bedding material would be placed in the bottom of trenches and compacted (using the Sheep’s 

Foot and compactor/roller attachments) to specified compaction percentage. 

o Specified backfill material (i.e. fill dirt with no rocks) utilized between conductor and 

bottom of trench to assure conductor is not resting on or rubbing against rocks (sharp 

edges), etc. 

• For direct-burial, conductor would be placed on top of bedding material with spacing between 

conductor in compliance with design requirements 

• If conduits are used, the conduit would be placed on top of the bedding material 

• Backfill material would be placed over conductor or conduit in lifts (backfill layers with a 

specified thickness requiring compaction) which are typically 12” thick (utilizing sheeps foot and 

compactor attachments) until trenches are completely backfilled to grade. 

• Junction boxes would be installed, secured, braced into final position/location using gravel 

backfill as specified 

• Conductors would be terminated onto the terminal blocks, grounding rod and connectors would 

be completed and inspected, and testing would be conducted prior to energization 
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Above-Ground Collector Line Construction 

If some or all the collector lines would be built overhead, the following construction methods would be 

used. 

Pole / Structure Erection Sites 

Temporary structure erection sites, typically 40 feet wide x 100 feet long would be established at each 

structure location. These areas would be cleared of vegetation. Each transmission structure would be 

set within an augured hole (tangent structures) with concrete added to secure the foundation at dead-

end structures. The primary equipment used in setting foundations will be concrete trucks, auger rigs, 

pickup trucks, crane and front-end loaders. Holes would be excavated using a truck-mounted drill rig or 

a standalone auger rig if required. Poles would be delivered on a flat-bed trailer and hoisted into place 

by a crane. The annular space between the poles and holes would be backfilled with concrete or soil. 

Excavated spoil material would be spread around the temporary work areas. 

Conductor Pulling and Tension Sites 

One pulling and tensions site would be required on BLM-administered land for installing the conductors 

on the collector line structures. This pulling and tension site would be approximately 120 feet wide x 500 

feet long and would be located within and adjacent to the gen-tie ROW. Conductors would be strung 

between transmission structures with heavy duty trucks and a telescoping boom lift. If necessary, to 

avoid seasonal washes some sections of conductors may be strung by either using a helicopter or by first 

‘walking’ a light pulling rope between structures that is then used to pull in the heavier conductor. 

Cables will be pulled through one segment of the transmission line at a time. To pull cables, truck‐

mounted cable‐pulling equipment is placed alongside the first and last towers or poles in a segment. 

Power pulling equipment is used at the front end of the segment, while power braking or tensioning 

equipment is used at the back end. The conductors are then pulled through the segment and attached 

to the insulators. Equipment is then moved to the next segment; the front-end pull site previously used 

becomes the back-end pull site for the next segment. After conductors have been pulled into place in a 

section, the conductor tension is increased to achieve a ground clearance of at least 25 feet prior to 

moving to the next section. 

Water Use 

Water would be used for dust suppression and soil compaction during construction. Water would be 

obtained from two existing wells owned by the MBOP adjacent to the ESMSP solar facility site. 

Industrial Wastes and Toxic Substances 

Minimal levels of materials that have been defined as hazardous under 40CFR, Part 261 would be used 

during the construction of the collector lines. Hazardous materials spill kits would be carried in vehicles 

for any small spills that could occur. Hazardous materials would not be disposed of on-site, released 

onto the ground, underlying groundwater, or any surface water. Fully enclosed containment would be 

provided for all refuse. All construction waste, including trash, solid waste, petroleum products, and 

other hazardous materials, would be disposed of at a properly licensed waste disposal facility. 
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Personnel and Vehicles 

The workers and vehicles expected to be required to construct the proposed collector lines are 

estimated below (per structure): 

Table 6 – Collector Line Construction Equipment and Construction Workforce 

Equipment Type Quantity PERSONNEL 

Survey Collector Line Route 

Off-highway trucks 2 2: Driver 

Clear and Grade ROW Access Roads 

Crawler Tractor 1 2: Driver + Spotter 

Grader 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

UNDERGROUND COLLECTOR LINES 

Trenching 

Crawler Tractor 1 2: Driver + Spotter 

Backhoe / Excavator 2 2: Driver + Spotter 

Backhoe 2 2: Driver + Spotter 

Cable Installation 

Cable Truck 1 2: Driver + Spotter 

Crew Truck(s) 6 6: Linemen/Groundmen 

Backfilling 

Grader 1 2: Driver + Spotter 

Spadefoot Compactor 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

OVERHEAD COLLECTOR LINES 

Clear and Grade Tower Structures 

Crawler Tractor 1 2: Driver + Spotter 

Grader 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

Off-highway trucks 3 3: Driver 

Foundation Installation 

Drilling Rig 1 3: Driver + Operator + Support 

Crane 2 6: 2 Drivers + 2 Operators + 2 Spotters 

Boom Truck 1 1: Operator 

Flat Bed Truck 1 1: Operator 

Crew Truck(s) 6 6: Crew 

Concrete Truck 1 1: Driver/Operator 

Pole Erection 

Bucket Lift Truck 1 2: Driver + Operator 

Boom Truck(s) 1 3: Driver + Operator + Support 

Crew Truck(s) 6 6: Linemen/Groundmen 

Cable Pulling 

Heavy-duty Truck (Puller) 1 2: Driver + Operator 

Heavy-duty Truck (Tensioner) 1 2: Driver + Operator 

Crew Truck(s) 6 6: Linemen/Groundmen 

Crew Truck(s) 6 3: Spotters 

Helicopter 1 2: Pilot + Spotter 
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In addition, the project will require the following: 

• Engineering Surveys – Truck(s) and 3 crew 

• Cleanup and Restoration – Truck(s) and 4 crew 

Final design characteristics and corresponding final equipment and personnel requirements will be 

determined in the detailed design phase of the project. 

OPERATIONS AND MAINTENANCE 

Collector Line Operation 

The proposed collector lines would operate continuously throughout the life of the SBS Project. 

Following construction, activities associated with the gen-tie would be restricted to inspection and 

occasional maintenance and repair. Line access roads would not be regularly maintained, but as-needed 

blading may be conducted to provide access to transmission structures for maintenance activities. 

Additional operations and maintenance activities may include insulator washing (for the above-ground 

option), periodic inspections, repair or replacement of lines or insulators, or response to emergency 

situations (e.g., outages) to restore power (infrequent/as needed). 

Except for emergency situations and outages, most maintenance work would take place between 7 am 

and 6 pm, Monday through Friday. Transmission line conductors may occasionally need to be upgraded 

or replaced over the life of the line. Old cables will be removed and replaced if needed. 

Safety 

Safety precautions and emergency systems will be implemented as part of the design and construction 

of the transmission line to ensure safe and reliable operation. Administrative controls may include 

classroom and hands-on training in operating and maintenance procedures, general safety items, and a 

maintenance program plan. These controls will compliment transmission line design and monitoring 

features to enhance safety and reliability. 

DECOMMISSIONING 

Following the useful life of the Proposed Project, project components would be decommissioned and 

removed from the ROW. Prior to dismantling or removal of equipment, staging areas would be 

delineated along the collector line routes as appropriate. All decommissioning activities would be 

conducted within designated areas. Work to decommission the collector lines is anticipated to be 

conducted within the boundaries of existing easements and rights of way. 

All decommissioning of transmission structures, electrical devices, equipment, and wiring/cabling will be 

in accordance with local, state and federal laws. Any electrical decommissioning will include obtaining 

required permits, and following applicable safety procedures before de-energizing, isolating, and 

disconnecting electrical devices, equipment, and cabling. 
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Figure 2 

Underground Collector Line Detail 



 

Figure 3 

Overhead Collector Line Structure Detail 



 

 

 

 

 

 

 

 

 

 

  

 

 

  

APPENDIX A 

LEGAL DESCRIPTION OF BLM-MANAGED ROWs 



   

 

    

 

 

  

 

  
  

 

 

 

        

 

 

   

 

  

 

 

 

 

 

 

 

   

 

  

 

  

  

 

   

  

 

 

 

 

   
    

 

 

  

LEGAL DESCRIPTION OF SBS ROWs ON BLM-MANAGED LAND 

SBS1 – Proposed Project, Legal Description for Underground Collector Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lots 6, 9, 15, and 16, SW¼SE¼, and NW¼SE¼ 

sec. 23, Lot 2 

Total Proposed Project Underground Collector Line ROW Acreage: 8.9 acres 
(Moapa [within utility corridor]: 8.9 acres, BLM: 0.0 acres) 

SBS1 – Proposed Project, Legal Description for Previously-Approved ESM Gen-Tie Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 12, Lots 1, 8, 9, and 14, SE¼SW¼, NW¼SE¼, SE¼NE¼ 

sec. 13, NW¼NW¼ 

sec. 14, Lots 1, 8, 9, and 11, SE¼NE¼, and NW¼SE¼ 

Acres: 21.4 

T. 16 S., R. 65 E., 

sec. 5, Lot 7 

sec. 6, Lot 8 

sec. 7, Lot 7 

Acres: 15.4 

T. 15 S., R. 65 E., 

sec. 12, Lots 6, 7, and 14, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 13, Lot 1, SW¼NW¼, SE¼NW¼, NE¼NW¼, NW¼NE¼ 

sec. 14, Lots 6, 7, and 14, SW¼SE¼, NE¼SE¼ 

sec. 22, Lots 7, 8, 9, 16, and 17 

sec. 23, Lots 4, 5, and 7 

sec. 27, Lots 4, 5, and 7 

sec. 28, Lots 12, 13, 14, 21, and 22 

sec. 32, Lots 1, 11, 12, 17, and 18, SW¼SE¼, NW¼SE¼, NE¼SE¼, SE¼NE¼ 

sec. 33, Lots 4, 5, and 6 

Acres: 61.1 

T. 15 S., Range 66E 

sec. 7, Lot 2 

Acres: 2.5 

Total Proposed Project Gen-Tie ROW Acreage: 100.4 acres 
(Moapa [within utility corridor]: 97.9 acres, BLM: 2.5 acres) 



 

 

   

 

 

 

 

  
   

 

 

     

 

 

 

    

   

  

 

  

 

 

  

  

 

 

  

 

 

 

 

 

 

 

 

  

  

 

 

   

 

 

   

 

SBS1 – Proposed Project, Legal Description for Short-Term Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lot 15 

Acres: 1.7 

Total Proposed Short-Term Right-of-Way Acreage: 1.7 acres 
(Moapa [within utility corridor]: 1.7 acres, BLM: 0.0 acres) 

SBS1 – Proposed Project, Legal Description for Existing and Previously-Approved Primary Solar Facility 

Access Roads 

T. 17 S., R. 64 E. 

sec. 10, Lot 7, SE¼SW¼, NE¼SW¼, SE¼NW¼ 

sec. 15, NE ¼NW¼ 

Acres: 3.8 

T. 16 S., R. 64 E., 

sec. 12, Lots 1, 8, 9, and 14, SE¼SW¼, SW¼SE¼, NW¼SE¼, SE¼NE¼ 

sec. 13, Lots 9, 10, and 12, NW¼NW¼ 

sec. 14, Lots 1, 8, 9, 11, and 12, SE¼SW¼, SW¼SE¼, NW¼SE¼, NE¼SE¼, SE¼NE¼ 

sec. 22, SW¼SE¼, NW¼SE¼, SE¼SW¼, SE¼NE¼, NE¼SE¼ 

sec. 23, Lots 5, 6, and 8, SW¼NW¼, NW¼NW¼, NE¼NW¼ 

sec. 27, SW¼NW¼, NE¼NW¼, NW¼NW¼ 

sec. 28, SE¼SE¼, NE¼SE¼, SE¼NE¼ 

sec. 33, SW¼SE¼, SE¼SE¼, NE¼SE¼, SE¼NE¼, NE¼NE¼ 

Acres: 24.8 

T. 16 S., R. 65 E., 

sec. 5, Lot 7 

sec. 6, Lot 8 

sec. 7, Lot 7 

Acres: 4.8 

T. 15 S., R. 65 E., 

sec. 12, Lot 6, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 13, NW¼SW¼, SW¼NW¼, SE¼NW¼, NE¼NW¼, NW¼NE¼ 

sec. 14, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 22, Lots 7, 8, 9, 16, and 17 

sec. 23, Lots 3, 4, 5, 7 

sec. 27, Lots 4, 5 and 7 

sec. 28, Lots 12, 13, 14, 21, and 22 

sec. 32, Lots 12, and 18, SW¼SE¼, NE¼SE¼, NW¼SE¼, SE¼NE¼ 

sec. 33, Lots 4, 5, and 6 

Acres: 12.5 



 

  

 

 

  
     

 

 

  

 

 

  

 

 
   

 

 

 

T. 15 S., R. 66 E., 

sec 7, Lots 1, 2, 3, and 4 

sec. 18, Lot 1 

Acres: 1.8 

Total Primary Solar Facility Access Road ROW Acreage: 47.7 acres 
(Moapa [within utility corridor]: 42.0 acres, BLM: 5.7 acres) 

SBS1 –Option, Legal Description for Overhead Collector Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lots 6, 9, 15, and 16, SW¼SE¼, and NW¼SE¼ 

sec. 23, Lot 2 

Total Proposed Project Overhead Collector Line ROW Acreage: 10.7 acres 
(Moapa [within utility corridor]: 10.7 acres, BLM: 0.0 acres) 
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OVERVIEW 

425LM 8me LLC (the Applicant) proposes to construct and operate electrical collector lines that would 

be partially located on lands administered by the Bureau of Land Management (BLM). In addition, the 

Applicant plans to utilize the approved ESM gen-tie and existing access roads located on BLM-managed 

lands to provide access. Together, the new collector lines and use of the approved ESM gen-tie and 

existing access roads are the Proposed Project. 

The collector lines would deliver power from the proposed Southern Bighorn Solar 2 (SBS2) Project 

located in Clark County, Nevada (Figure 1). The proposed collector lines would cross lands held in trust 

by the Bureau of Indian Affairs (BIA) for the Moapa Band of Paiutes (MBOP) and lands on the Moapa 

River Indian Reservation (Reservation) but within a designated utility corridor administered by the BLM. 

The collector lines would interconnect the up to 100 megawatt alternating current (MWac) photovoltaic 

(PV) SBS2 electric generation facility located on the Reservation north of the existing Moapa Southern 

Paiute Solar Project. This interconnection to the regional grid would be accomplished via a connection to 

the substation on the approved Eagle Shadow Mountain Solar Project (ESMSP) site and the use of the 

approved ESM gen-tie line which interconnects to the NV Energy Reid Gardner Substation. The proposed 

collector lines would be designed to accommodate transmission of energy generated by the SBS2 

Project. 

The Proposed Project would involve construction, operation, and eventual decommissioning of multiple 

34.5 kilovolt (kV) lines that would run southwestward on tribal lands from the SBS2 solar field area. 

These lines would turn northwest to perpendicularly cross the designated utility corridor managed by 

BLM to the ESMSP site substation on tribal land. These lines are proposed to be built primarily 

underground but could be built either above or below ground. 

From the ESMSP substation, the electricity generated by the SBS2 Project would be transmitted to the 

existing Reid-Gardner Substation via the approved ESMSP gen-tie line. The ROW for this approved gen-

tie line is included as part of the SBS2 Project. 

The existing access roads that would be used to provide access to the SBS2 are located both on federal 

lands and lands on the Reservation but within the designated utility corridor managed by BLM. From 

these existing roads, proposed new access roads would be built on MBOP lands to each solar field. 

The collector lines would require a BLM ROW about 0.85 miles in length. The proposed ROW for the 

collector lines would be 50 feet wide. The entire proposed BLM-managed ROW for these collector lines 

is within the designated utility corridor (Moapa Corridor, P.L. 96-491), which currently includes at least 

11 BLM-authorized linear ROWs that would each be crossed by the Proposed Project (Table 1). All 

portions of the new collector lines on lands administered by BLM are proposed to be constructed 

underground. 
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Table 1– Authorized Rights-of-Way within BLM Moapa Utility Corridor 

Serial No. Proponent/Holder Project ROW Width 

NVN 082385 Holly Energy Partners UNEV Pipeline 50’ 

NVN 042581 Kern River Gas Transmission Co Natural Gas Pipeline 75’ 

NVN 089176 K-Road Moapa Solar LLC 500 kV Transmission Line Varies – 100’ – 200’ 

NVN 091072 K-Road Moapa Solar LLC Road and Drainage 27’ 

NVN 010683 Los Angeles Department of Water and Power 500 kV Transmission Line Varies – 200’ – 400’ 

NVN 004790 LADWP / BOR / Nevada Energy Navajo - McCullough 550 kV 200’ 

NVN 039815 NV Energy Pecos - Harrisburg 345 kV Transmission Line Varies – 150’ – 330’ 

NVN 0061985 NV Energy 230 kV Transmission Line Varies – 100’ – 230’ 

NVN 0067348 NV Energy 230 kV Transmission Line 100’ 

NVN 091614 Overton Power District Arrow Canyon Powerline 50’ 

NVN 086732 TransWest Express LLC 600 / 500 kV Transmission Line Varies – 200’ – 300’ 

NVN 97443 
NVN 97443-MT 

325MK 8me LLC 230-kV Transmission Line Existing Roads – Varies. 
Gen-Tie ROW – 75’ 

Applicant’s Purpose and Need 

The purpose of the proposed collector lines is to facilitate transmission of the energy produced at the 

SBS2 Project to the regional electrical grid and provide access to the Project site. The need for the 

Proposed Project is to: 

1. Provide a means of conveying up to 100 MWac of renewable energy to the electric grid to meet 

increasing demand for in-state generation; 

2. To complement the Applicant’s dedication to environmental stewardship through 

environmentally sensitive project siting; 

3. To assist the Moapa Band of Paiutes by promoting economic development and bring living-wage 

jobs to the region throughout the life of the Proposed Project. 

Project Location 

The SBS2 Project’s energy generation facilities would be located entirely on Reservation lands in Clark 

County north of the existing Moapa Southern Paiute solar facility. The Proposed Project (i.e., collector 

lines, approved gen-tie, and existing access roads) would be located on a combination of MBOP lands 

held in trust by the BIA and on lands administered by the BLM (Figure 1). The legal description of the 

ROWs on BLM are described in Appendix A. 
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Origin and Destination Routing 

The proposed collector lines would originate at the SBS2 Project on lands held in trust by the BIA for the 

MBOP. From the SBS2 Project, the collector lines would leave the solar site proceeding southwestward 

on MBOP lands adjacent to the BLM-administered Moapa Utility Corridor to a point on MBOP land in 

the SE¼ of Section 14, Township 16S, Range 64E, Mount Diablo Base Meridian where they would enter 

BLM-administered land within the designated utility corridor. Once within the corridor, this route would 

proceed west on BLM-administered land for approximately 0.2 miles where it would proceed northwest 

on BLM-managed lands crossing within the designated utility corridor for approximately 0.65 miles 

eventually exiting BLM-administered land in the NW¼ of Section 14, Township 16S, Range 64E, Mount 

Diablo Base Meridian. The collector lines would terminate at the ESMSP substation on MBOP land in 

NW¼ of Section 14. 

The proposed collector lines would cross up to 0.85 miles of BLM-administered land within a designated 

utility corridor. The collector line ROW on BLM-administered lands would be 50feet wide, totaling about 

4.9 acres. Detailed maps of the proposed collector line are included in Appendix B. 

As discussed earlier, in addition to the proposed collector line ROW, the Proposed Project would require 

a ROW for use of existing access roads. This ROW would include the primary access road for the SBS2 

solar facility and access roads outside of the proposed collector line ROW and outside the ROW of the 

ESM gen-tie that will be utilized for the SBS2 Project to facilitate construction and operation of the lines. 

Major Users Along the Collector Line Route 

As mentioned earlier, several existing electric transmission lines, high-pressure natural gas pipelines, 

and associated access roads would be crossed perpendicularly by the proposed collector line route on 

the BLM-administered lands within the utility corridor. These existing facilities are listed in Table 1. 

PROJECT DESCRIPTION 

The Proposed Project involves construction, operation, and decommissioning of multiple 34.5 kilovolt 

(kV) collector lines from the SBS2 solar field located on land held in trust by the BIA for the MBOP, to the 

approved project substation on the ESMPS site, also located on MBOP lands on the opposite side of the 

designated utility corridor. The portion of the collector lines on BLM-administered lands would be up to 

0.85 miles long within a ROW corridor that would be 50 feet in width. This would result in a ROW of 

approximately 4.9 acres. The entire BLM ROW for the collector lines is within the designated utility 

corridor. 

The proposed SBS2 Project would be located entirely on land held in trust by the BIA for the MBOP. It 

would include the following components: solar arrays comprised of PV panels and inverters, electrical 

collection lines connecting the inverters to the substation, an operations and maintenance building, 

energy storage systems, and other related infrastructure such as access roads, fences, and 

telecommunication systems. 
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PROJECT ELEMENTS 

The energy generated by the solar facility would be sold under a long-term power purchase agreement, 
or another viable commercial purchase contract. The proposed collector lines would provide a 

connection between the SBS2 solar facility and the existing NV Energy Reid Gardner Substation via the 

approved ESMSP gen-tie. 

Collector Lines 

The collector lines that would be built between the SBS2 Project and the ESMSP Substation to provide 

the needed grid interconnection are proposed to be built underground. However, some or all the lines 

could be required to be built overhead and a description of that option is also provided. 

Proposed Project - Underground Collector Lines 

Under Proposed Project, all the collector lines, including those on BLM-managed lands within the utility 

corridor, would be built underground. The ROW for the underground collector lines from the SBS2 solar 

field would be 50 feet wide. 

The collector line conductors would either be direct-buried or placed in conduit in trenches within the 

ROW. Figure 2 shows a cross-sectional view of how the lines would be buried and spaced within the 

trenches. The construction techniques that would be used are described below. Detailed maps of the 

proposed underground collector line ROW are included in Appendix B. 

Above-Ground Collector Line Option 

While proposed to be underground, the collector lines could be built overhead where needed. If 

overhead, the lines would be on double-circuit 34.5kV transmission support structures within the 

collector line ROW. These structures would typically be spaced 200 feet to 300 feet apart (center to 

center). The transmission structures would be steel mono-pole structures as shown in Figure 3 and 

transmission structure heights will generally be about 50 to 70 feet high. The minimum ground 

clearance of the conductor cable will be 25 feet. Communications cable or fiber cable will also be 

installed on the transmission structures. The communications cable or fiber optic line would only be for 

communication purposes related to the project. Detailed maps of the proposed overhead collector line 

are included in Appendix B. 

Collector Line Service Road 

The collector lines would be constructed to minimize ground disturbance on BLM-managed lands. A 

new unimproved access road approximately 12 feet wide within the proposed collector ROW would be 

used to provide the needed access for construction equipment and period inspections and 

maintenance. 
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Approved ESM Gen-Tie Line 

After the collector lines connect to the ESMSP substation on tribal lands, the power generated from the 

SBS2 project would be transmitted on the approved ESMSP gen-tie line to the existing Reid-Gardner 

substation (Figure 1). The ROW associated with this gen-tie totals approximately 100.4 acres (2.5 acres 

on federal lands managed by BLM and 97.9 acres within the designated utility corridor on the 

Reservation also managed by BLM). This gen-tie will accommodate the power generated by the SBS2 

Project without modification. 

Solar Facility Access Road 

Main access to the SBS2 solar facility site would be provided via existing roads on BLM-managed lands. 

These existing roads were built to provide access to the nearby existing Moapa Southern Paiute Solar 

Project (Figure 1). No upgrades to these existing roads are anticipated to be necessary to provide the 

access needed for this project, other than maintenance during construction and operations, as required. 

The ROWs for the existing roads total approximately 42.6 acres (5.7 acres on federal lands managed by 

BLM and 36.9 acres within the designated utility corridor on the Reservation also managed by BLM). 

PROJECT FEATURE SPECIFICATIONS AND DISTURBANCE AREAS 

It is assumed that the entire collector line ROW would be permanently disturbed for the underground 

collector line option. This area includes the access road that would be used for construction. For the 

overhead option, permanent disturbance areas will be those areas where the surface of the ground is 

not restored to its existing condition after construction, such as those relating to foundations or new 

access roads. Temporary disturbance areas include those where construction activity will take place but 

where restoration of the surface will be possible, such as those relating to temporary work areas, pull 

sites, and lay‐down areas. In some places, areas of temporary disturbance will overlap with areas 

previously disturbed by prior transmission line installations. Short-term rights-of-way would also be 

required for areas beyond the permanent ROW for the pull sites and access roads. These areas would be 

necessary to facilitate construction and the safe operation of equipment. 
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Table 2 – Proposed Project Specifications 
Electrical Specifications for 34.5-kV Collector Lines 

Nominal Voltage 34.5 kV ac 

Underground Option (Proposed) 

Cable Placement Direct-buried or placed in conduits 

Circuit Spacing Approximately 10 feet between circuits 

Above-Ground / Overhead (Option) 

Circuit Configuration Vertical 

Ground Clearance of 
Conductor 

25 feet minimum per RUS at Designed Thermal Limit for Emergency 
Line Loading Conditions (212 deg F) 

Type of Pole Single-circuit steel mono-pole structures 

Pole Height Ranges from 50 feet up to 70 feet 

Right of Way Width 75 feet 

Span Length 200 to 300 feet 

Project Feature Description BLM-
Administered 

Property 

Length of Lines Total length of collector line ROW on BLM-
administered lands. 

0.85 miles 

Number of Structures 
(overhead option) 

Total number of dead-end, angle, or tangent structures 
on BLM-administered Property. 

22 

Structure Erection Sites 
(overhead option) 

Typically 40 feet x 100 feet at each structure location 
21 

Wire Pulling and 
Tensioning Sites 
(overhead option) 

Typically 120 feet wide by 500 feet. long, generally 
extends past each dead-end or angle structure. 
Necessary for conductor stringing equipment and 
placement of wire reels. 

1 

New collector line access 
roads 

Width of new roads with the ROW 
12 ft wide 

Primary Solar Facility 
Access Road 

Typical width of primary solar facility access road 
30 ft wide 

| 8 



 
 

  

 

     

   

 
  

  
 

 

 

 
 

    

     

    

  
  

 
     

  
 

    

 
 

     

       

 

 

   

   

  

   

   

 

  

 

   

   

  

   

 

   

Table 3 – Proposed Project Disturbance Acreages 

Project Feature Temporary Disturbance Permanent Disturbance 

Moapa River 
(w/i corridor) 

BLM Moapa River 
(w/i corridor) 

BLM 

Underground collector lines (Proposed) 

ROW (including access 
road) 

0 0 4.9 acres 0 

Trenching Disturbance 4.9 acres 0 

Overhead collector lines (Option) 

New Collector Access 
Roads and Transmission 
Structure turn-arounds 

0 acres 0 acres 2.5 acres 0 acres 

Collector Line Structure 
Work Area 

2.9 acres 0 acres 0 acres 0 acres 

Wire Pulling and 
Tensioning Sites 

1.4 acres 0 acres 0 acres 0 acres 

Total 4.3 acres 0 acres 2.5 acres 0.0 acres 

GOVERNMENT AGENCIES INVOLVED 

Federal 

• Bureau of Land Management 

• United States Fish and Wildlife Service 

• Bureau of Indian Affairs 

• United States Army Corps of Engineers 

• Environmental Protection Agency 

Tribal 

• Moapa Band of Paiutes 

State 

• Public Utilities Commission of Nevada 

• State Historic Preservation Office 

• Nevada Department of Wildlife 

• Nevada Division of Environmental Protection 

Local 

• Clark County 
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CONSTRUCTION OF THE FACILITIES 

Geotechnical Investigation 

Prior to construction, geotechnical surveys would be conducted along the collector line route to provide 

information for the proposed trenching or design of transmission structures if built as an overhead line. 

The geotechnical studies would allow for observations of subsurface conditions and soil samples would 

be obtained for laboratory testing and soil classification. Results of the analysis would help inform 

several design-related parameters including cement types and corrosion protection of foundation 

elements. 

The subsurface exploration program would involve drilling borings along the collector line routes with a 

CME1050 rubber tire 4x4 drill rig or similar equipment. A 4x4 side-by-side all-terrain vehicle (aka: 

“gator”) and/or pickup trucks would be used to drive support personnel to boring locations. During the 

borings, drive samples would be obtained from the subsurface for laboratory testing. 

If necessary, test pits would also be conducted along the route. Test pits would be conducted using a 

standard rubber tire backhoe equipped with a 24-inch bucket, or similar equipment. The test pits would 

be approximately 2 feet wide, 7 feet long, and 8 feet deep. No personnel will enter the test pits. About 

15 gallons (three 5-gallon buckets) of material would be collected from the surface to a depth of 1-foot 

at select test pit locations (not all test pits would be sampled). These samples may be tested in the 

laboratory for gradation, plasticity, maximum density, thermal resistivity, and corrosion characteristics. 

Each test pit would be backfilled immediately upon completion; no excavation would be left open. 

Field resistivity testing may also be conducted along the route, if necessary. The field resistivity testing 

would be non-intrusive. Four steel pin electrodes (about the size of tent stakes) would be driven by hand 

into the ground about 4 inches deep, and an electrical current would be induced between the two outer 

electrodes. The two inner electrodes would be used to record the electrical resistivity of the current 

going through the earth. 

Site Engineering Surveys 

On‐ground investigations will be completed to accurately locate the centerline of the collector lines 

within the ROW. The exact centerline will be chosen to best implement design criteria and to satisfy any 

required avoidance or minimization measures. Survey work will consist of centerline location and ROW 

boundaries, where necessary. Transmission structure locations (if overhead), work areas, access roads, 

and the route centerline will be flagged and staked, where necessary. 

Timing of Activities 

Heavy construction is expected to occur between 6:00 am and 5:00 pm, Monday through Friday. 

Additional hours may be necessary to make up schedule deficiencies or to complete critical construction 

activities. Some activities may require construction activities 24 hours per day, seven days per week. 

Low level noise activities may potentially occur between the hours of 10:00 pm and 7:00 am. Nighttime 
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activities could potentially include, but are not limited to, refueling equipment, staging material for the 

following day’s construction activities, quality assurance/control, and commissioning. 

Access 

Existing roads will provide access for project construction, operation, and maintenance of the SBS2 

Project and associated ROWs. Construction of the collector lines between the SBS2 sites and the ESMSP 

substation would begin with development of road access within the proposed collector line ROW. These 

access roads within the collector line ROW would typically be 12 feet wide and could be bladed as 

needed. Also, new roads could be compacted to ensure stability. The collector line access roads would 

not be maintained following construction. 

Underground Collector Line Construction 

Construction of the underground collector lines would include the following steps: 

• Prior to construction of the underground collector lines, survey crews would survey the 

proposed route per final design, marking the center of each trench, the work limits, and junction 

box locations. 

• Track hoe(s) would be used to excavate the trenches to design width and depth. 

• Bedding material would be placed in the bottom of trenches and compacted (using the Sheep’s 

Foot and compactor/roller attachments) to specified compaction percentage. 

o Specified backfill material (i.e. fill dirt with no rocks) utilized between conductor and 

bottom of trench to assure conductor is not resting on or rubbing against rocks (sharp 

edges), etc. 

• For direct-burial, conductor would be placed on top of bedding material with spacing between 

conductor in compliance with design requirements 

• If conduits are used, the conduit would be placed on top of the bedding material 

• Backfill material would be placed over conductor or conduit in lifts (backfill layers with a 

specified thickness requiring compaction) which are typically 12” thick (utilizing sheeps foot and 

compactor attachments) until trenches are completely backfilled to grade. 

• Junction boxes would be installed, secured, braced into final position/location using gravel 

backfill as specified 

• Conductors would be terminated onto the terminal blocks, grounding rod and connectors would 

be completed and inspected, and testing would be conducted prior to energization 
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Above-Ground Collector Line Construction 

If some or all the collector lines would be built overhead, the following construction methods would be 

used. 

Pole / Structure Erection Sites 

Temporary structure erection sites, typically 40 feet wide x 100 feet long would be established at each 

structure location. These areas would be cleared of vegetation. Each transmission structure would be 

set within an augured hole (tangent structures) with concrete added to secure the foundation at dead-

end structures. The primary equipment used in setting foundations will be concrete trucks, auger rigs, 

pickup trucks, crane and front-end loaders. Holes would be excavated using a truck-mounted drill rig or 

a standalone auger rig if required. Poles would be delivered on a flat-bed trailer and hoisted into place 

by a crane. The annular space between the poles and holes would be backfilled with concrete or soil. 

Excavated spoil material would be spread around the temporary work areas. 

Conductor Pulling and Tension Sites 

One pulling and tensions site would be required on BLM-administered land for installing the conductors 

on the collector line structures. This pulling and tension site would be approximately 120 feet wide x 500 

feet long and would be located within and adjacent to the gen-tie ROW. Conductors would be strung 

between transmission structures with heavy duty trucks and a telescoping boom lift. If necessary, to 

avoid seasonal washes some sections of conductors may be strung by either using a helicopter or by first 

‘walking’ a light pulling rope between structures that is then used to pull in the heavier conductor. 

Cables will be pulled through one segment of the transmission line at a time. To pull cables, truck‐

mounted cable‐pulling equipment is placed alongside the first and last towers or poles in a segment. 

Power pulling equipment is used at the front end of the segment, while power braking or tensioning 

equipment is used at the back end. The conductors are then pulled through the segment and attached 

to the insulators. Equipment is then moved to the next segment; the front-end pull site previously used 

becomes the back-end pull site for the next segment. After conductors have been pulled into place in a 

section, the conductor tension is increased to achieve a ground clearance of at least 25 feet prior to 

moving to the next section. 

Water Use 

Water would be used for dust suppression and soil compaction during construction. Water would be 

obtained from two existing wells owned by the MBOP adjacent to the ESMSP solar facility site. 

Industrial Wastes and Toxic Substances 

Minimal levels of materials that have been defined as hazardous under 40CFR, Part 261 would be used 

during the construction of the collector lines. Hazardous materials spill kits would be carried in vehicles 

for any small spills that could occur. Hazardous materials would not be disposed of on-site, released 

onto the ground, underlying groundwater, or any surface water. Fully enclosed containment would be 

provided for all refuse. All construction waste, including trash, solid waste, petroleum products, and 

other hazardous materials, would be disposed of at a properly licensed waste disposal facility. 
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Personnel and Vehicles 

The workers and vehicles expected to be required to construct the proposed collector lines are 

estimated below (per structure): 

Table 6 – Collector Line Construction Equipment and Construction Workforce 

Equipment Type Quantity PERSONNEL 

Survey Collector Line Route 

Off-highway trucks 2 2: Driver 

Clear and Grade ROW Access Roads 

Crawler Tractor 1 2: Driver + Spotter 

Grader 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

UNDERGROUND COLLECTOR LINES 

Trenching 

Crawler Tractor 1 2: Driver + Spotter 

Backhoe / Excavator 2 2: Driver + Spotter 

Backhoe 2 2: Driver + Spotter 

Cable Installation 

Cable Truck 1 2: Driver + Spotter 

Crew Truck(s) 6 6: Linemen/Groundmen 

Backfilling 

Grader 1 2: Driver + Spotter 

Spadefoot Compactor 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

OVERHEAD COLLECTOR LINES 

Clear and Grade Tower Structures 

Crawler Tractor 1 2: Driver + Spotter 

Grader 1 2: Driver + Spotter 

Drum Roller Compactor 1 2: Driver + Spotter 

Off-highway trucks 3 3: Driver 

Foundation Installation 

Drilling Rig 1 3: Driver + Operator + Support 

Crane 2 6: 2 Drivers + 2 Operators + 2 Spotters 

Boom Truck 1 1: Operator 

Flat Bed Truck 1 1: Operator 

Crew Truck(s) 6 6: Crew 

Concrete Truck 1 1: Driver/Operator 

Pole Erection 

Bucket Lift Truck 1 2: Driver + Operator 

Boom Truck(s) 1 3: Driver + Operator + Support 

Crew Truck(s) 6 6: Linemen/Groundmen 

Cable Pulling 

Heavy-duty Truck (Puller) 1 2: Driver + Operator 

Heavy-duty Truck (Tensioner) 1 2: Driver + Operator 

Crew Truck(s) 6 6: Linemen/Groundmen 

Crew Truck(s) 6 3: Spotters 

Helicopter 1 2: Pilot + Spotter 
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In addition, the project will require the following: 

• Engineering Surveys – Truck(s) and 3 crew 

• Cleanup and Restoration – Truck(s) and 4 crew 

Final design characteristics and corresponding final equipment and personnel requirements will be 

determined in the detailed design phase of the project. 

OPERATIONS AND MAINTENANCE 

Collector Line Operation 

The proposed collector lines would operate continuously throughout the life of the SBS2 Project. 

Following construction, activities associated with the gen-tie would be restricted to inspection and 

occasional maintenance and repair. Line access roads would not be regularly maintained, but as-needed 

blading may be conducted to provide access to transmission structures for maintenance activities. 

Additional operations and maintenance activities may include insulator washing (for the above-ground 

option), periodic inspections, repair or replacement of lines or insulators, or response to emergency 

situations (e.g., outages) to restore power (infrequent/as needed). 

Except for emergency situations and outages, most maintenance work would take place between 7 am 

and 6 pm, Monday through Friday. Transmission line conductors may occasionally need to be upgraded 

or replaced over the life of the line. Old cables will be removed and replaced if needed. 

Safety 

Safety precautions and emergency systems will be implemented as part of the design and construction 

of the transmission line to ensure safe and reliable operation. Administrative controls may include 

classroom and hands-on training in operating and maintenance procedures, general safety items, and a 

maintenance program plan. These controls will compliment transmission line design and monitoring 

features to enhance safety and reliability. 

DECOMMISSIONING 

Following the useful life of the Proposed Project, project components would be decommissioned and 

removed from the ROW. Prior to dismantling or removal of equipment, staging areas would be 

delineated along the collector line routes as appropriate. All decommissioning activities would be 

conducted within designated areas. Work to decommission the collector lines is anticipated to be 

conducted within the boundaries of existing easements and rights of way. 

All decommissioning of transmission structures, electrical devices, equipment, and wiring/cabling will be 

in accordance with local, state and federal laws. Any electrical decommissioning will include obtaining 

required permits, and following applicable safety procedures before de-energizing, isolating, and 

disconnecting electrical devices, equipment, and cabling. 
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Figure 2 

Underground Collector Line Detail 



 

Figure 3 

Overhead Collector Line Structure Detail 



 

 

 

 

 

 

 

 

 

 

  

 

 

  

APPENDIX A 

LEGAL DESCRIPTION OF BLM-MANAGED ROWs 



     

 

   

 

  

  

   
 

 

 

       

 

   

 

  

 

 

 

 

 

 

 

   

 

  

 

  

  

  

   

  

 

 

 

 

   
    

 

 

  

LEGAL DESCRIPTION OF SBS 2 ROWs ON BLM-MANAGED LAND 

SBS2 – Proposed Project, Legal Description for Underground Collector Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lots 6, 9, 15, and 16, SW¼SE¼, and NW¼SE¼ 

Total Proposed Project Underground Collector Line ROW Acreage: 4.9 acres 

(Moapa [within utility corridor]: 4.9 acres, BLM: 0.0 acres) 

SBS2 – Proposed Project, Legal Description for Previously-Approved Gen-Tie Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 12, Lots 1, 8, 9, and 14, SE¼SW¼, NW¼SE¼, SE¼NE¼ 

sec. 13, NW¼NW¼ 

sec. 14, Lots 1, 8, 9, and 11, SE¼NE¼, and NW¼SE¼ 

Acres: 21.4 

T. 16 S., R. 65 E., 

sec. 5, Lot 7 

sec. 6, Lot 8 

sec. 7, Lot 7 

Acres: 15.4 

T. 15 S., R. 65 E., 

sec. 12, Lots 6, 7, and 14, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 13, Lot 1, SW¼NW¼, SE¼NW¼, NE¼NW¼, NW¼NE¼ 

sec. 14, Lots 6, 7, and 14, SW¼SE¼, NE¼SE¼ 

sec. 22, Lots 7, 8, 9, 16, and 17 

sec. 23, Lots 4, 5, and 7 

sec. 27, Lots 4, 5, and 7 

sec. 28, Lots 12, 13, 14, 21, and 22 

sec. 32, Lots 1, 11, 12, 17, and 18, SW¼SE¼, NW¼SE¼, NE¼SE¼, SE¼NE¼ 

sec. 33, Lots 4, 5, and 6 

Acres: 61.1 

T. 15 S., Range 66E 

sec. 7, Lot 2 

Acres: 2.5 

Total Proposed Project Gen-Tie ROW Acreage: 100.4 acres 
(Moapa [within utility corridor]: 97.9 acres, BLM: 2.5 acres) 



 

 

   

 

 

 

  
   

 

 

    

 

    

   

  

 

  

 

 

  

  

  

 

  

 

 

 

 

 

 

 

 

   

  

 

 

  

 

 

  

 

  

SBS2 – Proposed Project, Legal Description for Short-Term Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lot 15 

Acres: 1.7 

Total Proposed Short-Term Right-of-Way Acreage: 1.7 acres 
(Moapa [within utility corridor]: 1.7 acres, BLM: 0.0 acres) 

SBS2 – Legal Description for Primary Solar Facility Access Road 

T. 17 S., R. 64 E. 

sec. 10, Lot 7, SE¼SW¼, NE¼SW¼, SE¼NW¼ 

sec. 15, NE ¼NW¼ 

Acres: 3.8 

T. 16 S., R. 64 E., 

sec. 12, Lots 1, 8, 9, and 14, SE¼SW¼, SW¼SE¼, NW¼SE¼, SE¼NE¼ 

sec. 13, Lot 12, NW¼NW¼ 

sec. 14, Lots 1, 8, 9, 11, and 12, SE¼SW¼, SW¼SE¼, NW¼SE¼, SE¼NE¼ 

sec. 22, SW¼SE¼, NW¼SE¼, SE¼SW¼, SE¼NE¼, NE¼SE¼ 

sec. 23, Lots 6, and 8, SW¼NW¼, NW¼NW¼, NE¼NW¼ 

sec. 27, SW¼NW¼, NE¼NW¼, NW¼NW¼ 

sec. 28, SE¼SE¼, NE¼SE¼, SE¼NE¼ 

sec. 33, SW¼SE¼, SE¼SE¼, NE¼SE¼, SE¼NE¼, NE¼NE¼ 

Acres: 23.7 

T. 16 S., R. 65 E., 

sec. 5, Lot 7 

sec. 6, Lot 8 

sec. 7, Lot 7 

Acres: 4.8 

T. 15 S., R. 65 E., 

sec. 12, Lot 6, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 13, NW¼SW¼, SW¼NW¼, SE¼NW¼, NE¼NW¼, NW¼NE¼ 

sec. 14, SW¼SE¼, SE¼SE¼, NE¼SE¼ 

sec. 22, Lots 7, 8, 9, 16, and 17 

sec. 23, Lots 3, 4, 5, 7 

sec. 27, Lots 4, 5 and 7 

sec. 28, Lots 12, 13, 14, 21, and 22 

sec. 32, Lots 12, and 18, SW¼SE¼, NE¼SE¼, NW¼SE¼, SE¼NE¼ 

sec. 33, Lots 4, 5, and 6 

Acres: 12.5 



 

  

 

 

 

    
 

 
 

    

 

  

 

  
 
 

 

T. 15 S., R. 66 E., 

sec 7, Lots 1, 2, 3, and 4 

sec. 18, Lot 1 

Acres: 1.8 

Total Primary Solar Facility Access Road ROW Acreage: 42.6 acres 

(Moapa [within utility corridor]: 36.9 acres, BLM: 5.7 acres) 

SBS2 – Option, Legal Description for Overhead Collector Line Right-of-Way 

T. 16 S., R. 64 E., 

sec. 14, Lots 6, 9, 15, and 16, SW¼SE¼, and NW¼SE¼ 

Total Proposed Project Overhead Collector Line ROW Acreage: 7.4 acres 

(Moapa [within utility corridor]: 7.4 acres, BLM: 0.0 acres) 
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MAPS OF BLM-MANAGED ROWs 
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LIST OF ACRONYMS AND ABBREVIATIONS 

BIA Bureau of Indian Affairs 

BLM Bureau of Land Management 

BMP best management practice 

EIS Environmental Impact Statement 

gen-tie transmission generation interconnection 

Moapa Band Moapa Band of Paiute Indians 

MWac megawatts alternating current 

O&M operations and maintenance 

Plan Site Restoration Plan 

PV photovoltaic 

Reservation Moapa River Indian Reservation 

ROW right-of-way 

SBSP I Southern Bighorn Solar Project I 

SBSP II Southern Bighorn Solar Project II 

USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey 
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1.0 INTRODUCTION 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, intend to 
construct, operate and maintain (O&M), and decommission two solar photovoltaic (PV) energy generating 
facilities on the Moapa River Indian Reservation (Reservation) in Clark County, Nevada. The projects are referred 
to as the Southern Bighorn Solar Project I (SBSP I) and Southern Bighorn Solar Project II (SBSP II) and are 
collectively referred to as the Projects and/or SBSPs. 

1.1 Purpose and Objectives 

The purpose of this Site Restoration Plan (Plan) is to outline the measures that will be taken related to 
restoration and revegetation for the SBSPs and the various factors and methods to be applied toward restoring 
the site to as close to pre-project conditions as practicable. The goal of this Plan and its successful 
implementation is to mitigate the potential impacts from the temporary and permanent disturbance associated 
with the Projects and to facilitate managed and natural restoration of the site and disturbance areas toward 
achieving pre-project or similar drainage patterns. This plan is a draft and will be updated over time prior to 
construction. 

Appendix B (Project Design Features and Best Management Practices) of the Environmental Impact Statement 
(EIS) states the following: 
 Site Restoration Plans will be implemented as needed to limit impacts to temporary disturbance areas as 

much as practicable. 

 Potential closure activities could include re-grading and restoration of original site contours and re-
vegetation of areas disturbed by closure activities in accordance with the Site Reclamation Plan. 
Revegetation seed mixes will be composed of native plant species. 

For a full list of best management practices (BMPs), refer to Appendix B of the EIS. 

The objectives of this plan include: 
 Minimize initial disturbance to habitats within the proposed project area; 

 Preserve site-specific materials for use in the restoration/revegetation phase, including topsoil, plants, 
and seeds, where practicable; 

 Use native, Bureau of Indian Affairs (BIA)-approved plant species to revegetate disturbed areas; 

 Implement revegetation practices in a timely manner, thereby reducing secondary effects including soil 
erosion and establishment of noxious plant species; and 

 Return the project site to conditions similar to those that existed prior to project-initiation by restoring 
soils, topography, plant species and their densities and distribution. 

The following procedure and task matrix (Table D-1) identifies the specific BMPs that will be implemented, as 
needed, to minimize disturbance and implement restoration of the Project sites. 
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Table D-1. Procedures and Task Matrix 

BMP # Site Procedure(s) Task Assignment and Schedule 

1 Minimize temporary disturbance areas as much 
as practicable. 

Construction supervisors and staff will 
coordinate and perform work to minimize 
temporary disturbance areas as much as 
practicable. 

2 Grading on the solar site will be minimized to 
only those areas where necessary to meet the 
construction and operational requirements of 
the Projects. 

Construction supervisors and staff will 
coordinate and perform work to minimize 
unnecessary grading as much as practicable. 

3 All work area boundaries will be conspicuously 
staked, flagged, or otherwise marked to 
minimize surface disturbance activities. All 
workers, equipment, vehicles, and construction 
materials shall remain within the right-of-way 
(ROW), existing roads, and designated areas. 
Staging areas will be located in previously 
disturbed areas whenever possible. 

Qualified biologists and environmental managers 
will coordinate with construction supervisors and 
staff to ensure that all work area boundaries are 
clearly marked as much as practicable and that 
all workers stay on designated roadways and in 
designated areas. 

4 Preserve site-specific materials for use in the 
restoration phase, where practicable. 

Construction supervisors and staff will preserve 
materials, as practicable, prior to the start of 
work. 

5 Implement restoration practices in a timely 
manner, thereby reducing secondary effects 
including soil erosion and establishment of 
noxious plant species. 

Construction supervisors and environmental 
managers will coordinate to ensure revegetation 
occurs within a timely manner. 
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2.0 ROLES AND RESPONSIBILITIES 

All Project construction, O&M, and decommissioning employees, contractors, and sub-contractors will be 
familiar with the Plan and will be responsible for implementing this Plan. 

All workers, contractors, and contractor staff shall: 
 Minimize initial disturbance within the Project area. 

 Preserve site-specific materials for use in the restoration phase where practicable. 

Environmental managers and/or construction supervisors shall: 
 Implement restoration practices in a timely manner, thereby reducing secondary effects including soil 

erosion and establishment of noxious plant species; and 

 Return temporary disturbance areas to conditions similar to those that existed prior to Project initiation 
by restoring soils and topography, as feasible. 

Individuals responsible for general program auditing and reporting include: 
 Environmental managers and representatives, as they relate to restoration measures. 
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3.0 PROJECT SUMMARY 

3.1 Project Location 

The Projects would be located on the Moapa River Indian Reservation (Reservation) approximately 30 miles 
northeast of Las Vegas in Clark County, Nevada, west of Interstate 15 and east of U.S. Highway 93. The Projects 
would be located in Township 16 South, Range 64 East that includes all or parts of Sections 12–14, 22–27, and 
33–36; Township 16 South, Range 65 East, Sections 4–9, 16–18, 30, and 31; and Township 17 South, Range 64 
East, Sections 10–12, Mount Diablo Baseline and Meridian, Nevada. This land was set aside by the Moapa Band 
of Paiute Indians (Moapa Band) exclusively for the Projects. 

3.2 Project Description 

The Applicants, have each entered into agreements with the Moapa Band to lease two adjacent sections of land 
for up to 50 years on the Reservation for the purposes of constructing, O&M, and eventual decommissioning of 
solar PV electricity generation facilities (referred to as the solar fields) and battery energy storage systems. The 
two solar projects include the solar fields, access roads, and collector lines. Figure D-1 shows the general 
location of the Project area. 

The Projects would generate a combined capacity of up to 400 megawatts alternating current (MWac) of 
electricity: 300 MWac for SBSP I and 100 MWac for SBSP II. Power generated from the Projects would be 
conveyed to the regional transmission system via the existing transmission generation interconnection (gen-tie) 
line to NV Energy’s existing Reid-Gardner Substation. The solar fields would be constructed on up to 
approximately 2,600 acres for SBSP I and 1,000 acres for SBSP II (3,600 acres combined) within a lease option 
area of approximately 6,355 acres of tribal trust land within the Reservation (Figure D-2). Construction of SBSP I 
is expected to take approximately 14 to 16 months and construction of SBSP II is expected to take approximately 
8 to 10 months. The two Projects may be constructed simultaneously or sequentially. The Applicants expect that 
construction would commence in the fourth quarter of 2021. 

The Projects are estimated to result in approximately 501 acres of permanent disturbance for SBSP I and 
297 acres of permanent disturbance for SBSP II, as well as 2,141 acres of temporary disturbance for SBSP I and 
731 acres of temporary disturbance for SBSP II. Permanent disturbance areas would be those areas where the 
surface of the ground is not restored to its existing condition after construction, such as those relating to 
foundations, new access roads and the collector line ROW. Temporary disturbance areas include those where 
construction activity would take place but where restoration of the surface would be possible, such as those 
relating to temporary work areas, pull sites, solar fields, and laydown yards. In some places, areas of temporary 
disturbance would overlap with areas previously disturbed. 

None of the temporary or permanent disturbance would occur on Bureau of Land Management (BLM) land 
because the only Project components on BLM land are existing access roads and the existing gen-tie line ROW, 
both of which would not require disturbance for the Projects. The temporary and permanent disturbance 
associated with the solar fields and new access roads are located entirely on the Reservation. The permanent 
disturbance associated with the collector lines are located on the Reservation and within the BLM-managed 
designated utility corridor also located on the Reservation. 
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   Figure D-2. Project Area 
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4.0 EXISTING CONDITIONS 

4.1 Vegetation 

The Projects are located in the Mojave Warm Desert and Mixed Desert Scrub habitat, which includes the 
creosotebush, Joshua tree forest, and tall and short blackbrush plant communities (Wildlife Action Plan 
Team 2012). 

Vegetation in the lease option area is primarily composed of Sonora-Mojave Creosotebush-White Bursage 
Desert Scrub (87 percent; Figure D-3). This community is typically dominated by creosotebush (Larrea 
tridentata) and white bursage (Ambrosia dumosa), which can be sparse to moderately dense (2–50 percent 
cover). Many other shrubs, dwarf-shrubs, and cacti may be present, often as a sparse understory. In southern 
Nevada, common species include saltbush (Atriplex spp.), Mormon tea (Ephedra nevadensis), desert wolfberry 
(Lycium andersonii), brittlebush (Encelia farinosa), and beavertail cactus (Opuntia basilaris). The herbaceous 
layer is typically sparse but can be abundant with ephemerals after spring rains. Herbaceous species common in 
the region include phacelia (Phacelia spp.), desert trumpet (Erigonium inflatum), cryptantha (Cryptantha spp.), 
and low woollygrass (Dasyochloa pulchella). 

The North American Warm Desert Wash vegetation community covers 11 percent of the lease option area 
(Figure D-3). The vegetation of desert washes is highly variable, ranging from sparse and patchy to moderately 
dense. It typically occurs along the banks of washes but may occur within the channel. The woody layer is 
typically intermittent and relatively open and is usually dominated by shrubs and small trees such as catclaw 
(Senegalia greggii) and desert willow (Chilopsis linearis) (U.S. Geological Survey [USGS] 2005). 

The Sonora-Mojave Mixed Salt Desert Scrub vegetation community accounts for the remainder of the 
vegetation in the lease option area (1 percent; Figure D-3). This community is typical of saline basins in the 
Mojave Desert and most often occurs around the edge of playas. Vegetation is typically composed of one or 
more saltbush species and other halophytic (salt tolerant) plants such as iodinebush (Allenrolfea occidentalis), 
seepweed (Suaeda spp.), and alkali sacaton (Sporobolus airoides) (USGS 2005). 

Very small areas of North American Invasive Southwest Riparian Woodland and Shrubland (15 acres) and North 
American Warm Desert Bedrock Cliff and Outcrop (2 acres) are also present in the lease option area 
(Figure D-3). Land cover types within the collector line ROW, gen-tie line corridor, and existing and new access 
roads follow a distribution similar to the lease option area (Lowry Jr. et al. 2005; USGS 2005). 

The majority of these vegetation types are on Reservation land, though there are small portions of the Projects 
on lands managed by the BLM. On BLM-managed lands, the Project area includes existing access roads and gen-
tie ROW on BLM land and existing access roads, gen-tie line ROW, and collector line ROW on the Reservation 
within the BLM-managed designated utility corridor. The portion of existing access roads and gen-tie line ROW 
on BLM land includes 6 acres of Sonora-Mojave Creosotebush-White Bursage Desert Scrub vegetation and 
3 acres of North American Warm Desert Wash vegetation. The portion of existing access roads, gen-tie line 
ROW, and collector line ROW within the BLM-managed utility corridor includes 34 acres of North American 
Warm Desert Wash vegetation and 122 acres of Sonora-Mojave Creosotebush-White Bursage Desert Scrub 
vegetation. Of these areas managed by BLM, only the collector line ROW within the BLM-managed designated 
utility corridor would require disturbance. Disturbance is not proposed for the existing access roads and gen-tie 
line ROW; thus, this restoration plan does not apply to the existing access roads and gen-tie line ROW. 
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       Figure D-3. Vegetation Communities in the Project Lease Option Area and Project Area 
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In southern Nevada, washes tend to support a higher diversity and density of cacti and yucca than the 
surrounding landscape. Vegetation surveys conducted for previously approved solar projects on the Reservation 
identified numerous cacti and yucca species including cholla (Cylindropuntia spp.), barrel cactus (Ferocactus 
cylindraceus), hedgehog cactus (Echinocereus engelmannii var. chrysocentrus), and Mojave yucca (Yucca 
schidigera). Higher densities of big galleta grass (Pleuraphis rigida) are also commonly reported in washes in this 
region (BIA 2012, 2014, 2019). 

Throughout the Mojave Desert, native understory vegetation is being replaced with invasive species such as red 
brome (Bromus rubens), cheatgrass (Bromus tectorum), Sahara mustard (Brassica tournefortii), halogeton 
(Halogeton glomeratus), and Russian thistle (Salsola spp.). Non-native annual grasses such as red brome, 
cheatgrass, and Mediterranean grass (Schismus barbatus) compete with native forage plants, and the fuel these 
plants create has led to increased fires in parts of the Mojave Desert where they were historically rare (Invasive 
Weed Awareness Coalition 2006). 

4.2 Federally-listed and Candidate, Threatened, or Endangered Plant Species 

A list of plant species protected under the Endangered Species Act that may occur within the Project area was 
obtained from the U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation system on 
September 10, 2020 (this can be found in the Biological Assessments for each Project in Appendix M of the EIS). 
No plant species listed under the Endangered Species Act as candidate, threatened, or endangered have the 
potential to occur within the Project area. 

4.3 BLM Sensitive and State-listed Plant Species 

Multiple plant species are protected under State of Nevada Revised Statute 527 and/or as BLM Sensitive species. 
However, there is no jurisdiction for protection of these species on BIA-managed lands. The only portion of the 
Projects where protection of BLM-Sensitive Species and Nevada State-listed species is applicable is on the 
9 acres of existing access road and existing gen-tie line ROW on BLM lands. Construction, O&M, and 
decommissioning of these Project components would not result in any disturbance; therefore, State-listed and 
BLM Sensitive species are not addressed in this Site Restoration Plan. 
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5.0 PHASES OF RESTORATION 

Restoration and revegetation activities will occur primarily in two phases: (1) post-construction and (2) post-
decommissioning. 

5.1 Post-construction 

Post-construction restoration activities focus on areas that have been temporarily disturbed and will not 
experience additional surface-disturbing activities (e.g., service roads required during construction, equipment 
and material laydown areas, etc.). The restoration areas do not include areas where the vegetation has been 
crushed and/or trimmed (e.g., under the solar arrays) because crushing and/or trimming is performed to 
facilitate regrowth during operations since the roots are left intact. Seeds of native herbaceous plants may be 
used to revegetate temporary work areas and other areas that will not be disturbed following construction. 
Successful revegetation will decrease the potential for soil erosion, preserving suitable conditions for plant 
growth, as well as maintaining structural support and foundation for the installed solar modules. 

5.2 Post-decommissioning 

Areas of permanent disturbance, as well as areas where low-growing vegetation has been maintained 
(e.g., under the solar arrays), will be reclaimed following decommissioning at the end of the life of the Projects, 
which is expected to be at least 50 years. This process is documented in a separate Decommissioning Plan 
(Appendix F of the EIS) but may follow the methods for rehabilitation and monitoring described herein for 
temporarily disturbed areas. 

Post-decommissioning restoration efforts will focus on all remaining areas of disturbance within the solar 
facility. Other Project features that occur beyond the solar facilities, including roads and collector lines, will also 
be restored and revegetated. Post-decommissioning restoration will be based on similar regulations, guidelines, 
practices, and techniques as previously described in this plan. The goal of post-decommissioning restoration is to 
restore the Project area to pre-construction conditions to the greatest extent practicable. 
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6.0 RESTORATION ACTIONS 

6.1 Construction Tasks 

As previously described, temporary disturbance for the Projects occurs on the Reservation and within the BLM-
managed designated utility corridor on the Reservation. Prior to the initiation of Project construction, the SBSPs 
will be surveyed and staked. Survey work will consist of locating the site and ROW boundaries, the locations of 
proposed facilities, and the centerlines of linear features. 

During construction, vegetation will be permanently cleared from new access roads and internal access roads 
within the solar fields and at inverter stations and O&M facilities. Within the solar field, native vegetation will be 
crushed or left in place to the extent possible with some selective trimming as needed to create a safe work 
environment and avoid interference with the movement of the solar panels. Vegetation within the solar arrays 
will be crushed or driven over, and in some cases, trimmed to a height of 18 inches, leaving the roots intact to 
facilitate regrowth during operations and reduce the establishment of invasive species. Construction equipment 
will drive over and crush the vegetation during installation of the solar arrays. 

Restoration efforts at temporarily disturbed sites will begin as soon as practical during construction, after 
completing the soil-disturbing activities for the Projects. To maximize restoration success, revegetation activities 
may be timed to occur during cooler temperatures (i.e., spring and fall). For sites that may be disturbed more 
than once during the construction phase, temporary soil covering and erosion control will be implemented. 

6.2 Post-construction Tasks 

Temporarily disturbed areas within the solar fields include the solar arrays, construction laydown areas, 
temporary roads, areas requiring grading, and locations required for conductor stringing, splicing, and pulling 
operations to accommodate construction of the overhead portion of the collector lines (if applicable). Areas 
where native vegetation has been trimmed and/or crushed (e.g. under the solar arrays, where native vegetation 
will be left in place and trimmed to a height of 18 inches and where construction equipment will drive over and 
crush vegetation during installation of the arrays), may experience disturbance from construction vehicles and 
equipment. However, these areas will continue to be maintained for low-growing vegetation during O&M and 
will not be restored until the decommissioning phase. 

Temporarily disturbed areas will be reclaimed as much as practicable following construction. Where 
appropriate, graded areas will be recontoured to pre-disturbance elevations, de-compacted, and textured. 
Temporarily disturbed areas will then be seeded with weed-free native seed mixes approved by BIA, as 
appropriate. Seeding will be conducted on suitable areas during the appropriate time of year. 

All restoration efforts should be implemented as soon as practical after disturbance of a site has concluded and 
prior to the typical rainy season of late summer and early fall. This will minimize the potential for soil loss and 
establishment of invasive weeds. 
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7.0 WEED MANAGEMENT 

Weed management will be conducted throughout the life of the Projects and in accordance with the Project-
specific Integrated Weed Management Plan (Appendix E of the EIS). 
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1.0 INTRODUCTION 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, intend to 
construct, operate and maintain (O&M), and decommission two solar photovoltaic energy generating facilities 
on the Moapa River Indian Reservation (Reservation) in Clark County, Nevada. The two projects are referred to 
as the Southern Bighorn Solar Project I (SBSP I) and Southern Bighorn Solar Project II (SBSP II) and are collectively 
referred to as the Projects and/or SBSPs. 

1.1 Purpose of the Plan 

The purpose of this Integrated Weed Management Plan (IWMP) is to describe methods to prevent, mitigate, and 
control the spread and establishment of noxious and invasive weeds during the construction, O&M, and 
decommissioning of the Projects within the solar fields, collector line ROWs, transmission generation 
interconnection (gen-tie) line ROW, and along access roads. Invasive plant species and noxious weeds can 
degrade wildlife habitat, outcompete native vegetation, decrease plant diversity, degrade water quality, 
increase soil erosion, and can lead to hotter and more frequent wildland fires. 

The objective of the IWMP is to understand the type and distribution of weeds in the Project area, and to 
implement effective control and monitoring efforts towards reducing the spread and establishment of weeds in 
the Project area. This Plan has been developed in accordance with applicable federal agency regulations, 
stipulations, and standards for the control of noxious weeds and invasive species, as documented herein. 
Additionally, the Applicants and their approved contractors will be responsible for implementation of this plan. 
Under Biological Resources in Appendix B (Project Design Features and Best Management Practices) in the 
Environmental Impact Statement (EIS), it states the following: 

 The Applicants will implement controls at entry locations to facilitate weed management and invasive 
species control in order to minimize infestation of the Project sites from outside sources. Trucks and 
other large equipment will be checked before entering the site, and any attached mud, seeds, and/or 
plant matter will be removed. 
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2.0 ROLES AND RESPONSIBILITIES 

2.1 General Roles and Responsibilities 

The Applicants and all of their onsite construction and operations employees, contractors, and sub-contractors 
will be familiar with the IWMP and will be responsible for implementing this IWMP. 

All workers, contractors, and contractor staff shall: 

 Complete all required Worker Environmental Awareness Procedure (WEAP) training before starting 
work. WEAP training will include a section on weed spread and establishment. 

 Ensure vehicles and equipment to be used onsite are inspected for excess soil or signs of noxious weeds 
prior to entering the Project site. If inspections indicate that a vehicle requires washing, this will occur 
offsite at an existing car wash location with appropriate containment facilities. 

 Ensure any straw or hay wattles used for erosion control are certified weed-free. 

 Limit disturbance areas to the smallest area needed for construction. 

2.2 Permit Compliance Procedure and Tasks 

The following procedure and task matrix (Table E-1) outlines the specific best management practices (BMPs) 
that will be implemented, as needed, to minimize the potential for weed spread and establishment. For the full 
list of project-related BMPs, see Appendix B of the EIS. 

Table E-1. Procedure and Task Matrix 

BMP Site Procedure(s) Task Assignment and Schedule 

1 Existing weed infestations will be mapped. Appropriately qualified staff will perform weed 
surveys prior to implementation. 

2 Equipment that has been used in weed-infested areas on 
the Projects will be cleaned before moving to another 
area. 

Equipment operators will be required to knock 
off built up dirt and debris from vehicles prior 
to moving to a new area if they are working in 
an area that is weed-infested. 

3 Any straw or hay wattles used for erosion control must be 
certified weed-free. 

Procurement will ensure that materials 
ordered are certified weed-free prior to 
purchase. 
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3.0 PROJECT SUMMARY 

3.1 Project Location 

The Projects would be located on the Reservation approximately 30 miles northeast of Las Vegas in Clark 
County, Nevada, west of Interstate 15 and east of U.S. Highway 93. The Projects would be located in Township 
16 South, Range 64 East that includes all or parts of Sections 12–14, 22–27, and 33–36; Township 16 South, 
Range 65 East, Sections 4–9, 16–18, 30, and 31; and Township 17 South, Range 64 East, Sections 10–12, Mount 
Diablo Baseline and Meridian, Nevada. This land was set aside by the Moapa Band of Paiute Indians (Moapa 
Band) exclusively for the Projects. The infrastructure for the Projects would include approximately 10 miles of 
electric collector lines that would connect the Projects to the substations within the boundaries of the 
previously approved Eagle Shadow Mountain Solar Project (ESMSP), also on the Reservation. 

The right-of-way (ROW) for the collector lines would include approximately 34 acres on the Reservation and 20 
acres of land within a federally designated utility corridor on Reservation land that is managed by the Bureau of 
Land Management (BLM). In addition, the Projects will require ROW for new and existing access roads. New 
access roads are located on the Reservation, and existing access roads are located on the Reservation, on the 
Reservation within the BLM-managed designated utility corridor, and on BLM land. No new disturbance is 
proposed for the existing access roads. The Projects include a total of 66 acres of access roads: 18 acres on 
Reservation land (10 acres of existing and 8 acres of new access road), 42 acres (all existing) on Reservation 
within the BLM-managed designated utility corridor, and 6 acres (all existing) on BLM land. The Projects also 
include ROW for connection with and access to the existing transmission generation interconnection (gen-tie) 
line, but no new disturbance associated with the gen-tie line is required for the Projects. The Projects include a 
total of 98 acres of gen-tie line ROW on the Reservation within the BLM-managed designated utility corridor, 
and 3 acres on BLM Land. 

3.2 Project Description 

The following describes the major features of the Projects. For a comprehensive description of the Projects, 
refer to the associated Draft EIS for the Projects (subject to minor design changes). 

The Proposed Action includes two solar projects, referred to as SBSP I and SBSP II. Each project would be 
covered under a separate lease, and together, would have a combined capacity of up to 400 megawatts 
alternating current (MWac)—300 MWac for SBSP I and 100 MWac for SBSP II. The solar fields would occupy up 
to 3,600 acres (2,600 acres for SBSP I and 1,000 acres for SBSP II) within a lease option area of approximately 
6,355 acres. The solar fields would be leased to the Applicants for a term of up to 50 years. 

Collector lines would connect the solar fields to substations within the previously approved ESMSP high-voltage 
area, crossing through the BLM-managed designated utility corridor. A portion of the collector lines may be 
constructed overhead to avoid conflicts with existing underground utilities where the collector lines cross the 
BLM-managed designated utility corridor. From there, the electricity generated would connect through a gen-tie 
line constructed as part of the previously approved ESMSP, using all existing structures, and connecting to the 
regional electrical grid at NV Energy’s Reid Gardner Substation. Additional or new construction on the gen-tie 
line (including a maintenance road) would not be required for the SBSPs, however, the Applicants would need to 
obtain a ROW from BLM for access to, connection with, and maintenance of the gen-tie line. 
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4.0 PRE-CONSTRUCTION WEED SURVEYS 

A weed survey of the Project area will be completed prior to conducting surface-disturbing activities. These 
surveys will be focused on identifying and mapping occurrences of weed species in the Project area. The weeds 
described in Nevada Revised Statutes (NRS) Part 555.010 (included as Appendix A to this IWMP) will be used as a 
guidance for noxious and invasive weed management, although the State has no jurisdictional or regulatory 
authority regarding weed management for the Projects. 

The Nevada Department of Agriculture Plant Industry Division maintains a list of noxious weeds for the State of 
Nevada. Noxious weeds on this list are assigned to one of three categories, including: 
 Category A: Weeds that are generally not found or that are limited in distribution throughout the State. 

Category A weeds are subject to active exclusion from the State and active eradication where found, 
including the premises of a dealer of nursery stock. 

 Category B: Weeds that are generally established in scattered populations in some counties of the State. 
Such weeds are subject to active exclusion, where possible; and active eradication from the premises of 
a dealer of nursery stock. 

 Category C: Weeds that are generally established and generally widespread in many counties of the 
State. Such weeds are subject to active eradication from premises of a dealer of nursery stock. 

The results of the weed survey will contribute to the identification of problem areas within the Project area. The 
weed survey will include botanists walking parallel transects, searching for weeds on both sides of each transect. 
Identified weed occurrences will be described to species level, assigned a ground cover rating, and individuals 
will be counted or estimated, as appropriate. The location of identified weed occurrences will be recorded using 
a hand-held global positioning system (GPS) unit and all recorded occurrences will be mapped using geographic 
information system (GIS) software. All identified weed occurrences will be marked in the field, either by flagging, 
pin flags, or other means so as to indicate to construction personnel that such areas are to be avoided until 
appropriately treated. 

Previous weed surveys were conducted in 2019 for the nearby ESMSP, including within the gen-tie line ROW and 
access roads constructed for the gen-tie.  The gen-tie ROW and access roads are included as part of the Project 
area for the SBSPs. The survey found 1,305 occurrences of Sahara mustard (Brassica tournefortii). The survey 
found this plant was not abundant in the area, but present across the area in both disturbed and undisturbed 
habitats (Heritage Environmental Consultants 2019). 
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5.0 WEED MANAGEMENT 

Weed management for the Projects will include identification of problem areas, implementation of measures 
intended to prevent the spread of existing weeds and establishment of new weed occurrences, and application 
of appropriate measures to treat known occurrences of weeds. These steps toward effective weed management 
are described in the following sections. 

5.1 Preventative Measures 

The prevention of weed establishment is the most effective weed management practice. Preventing or reducing 
the potential for weed establishment reduces additional efforts, costs, and time invested in subsequent weed 
control or eradication measures. Several measures have proven to be effective at preventing the spread and 
establishment of weeds on projects where surface-disturbing activities are proposed. The following preventative 
measures will be implemented: 
 Vehicles will be inspected upon entry to the site to ensure cleanliness. 

 Disturbance areas will be limited to the smallest area needed for construction. 

 The WEAP training will include a section on weed spread and establishment. 

This plan is a living document. It may be revised to modify or exclude measures listed or include additional 
measures, as appropriate over the life of the Projects, if unforeseen circumstances are identified. 

5.2 Treatment Methods 

Treatment methods are necessary to control and eradicate known invasive and noxious weed occurrences. 
Treatment methods include a variety of approaches such as mechanical, chemical, and biological controls using 
Early Detection and Rapid Response (National Invasive Species Council 2003). The most appropriate and 
effective weed treatment measures will be determined following the assessment of existing weed populations 
within the Project area. Treatment in areas requiring permanent disturbance (such as within the collector line 
ROWs) and grading may require long term weed management and monitoring (see Section 6.0 Weed 
Monitoring). 

Mechanical treatments include the use of physical means to remove plants, reproductive parts, or propagules. 
Mechanical treatments include manual methods (pulling plants from the soil), use of hand tools and hand-held 
power tools, and more aggressive efforts that involve removing above- and below-ground plant structures. The 
designation of the appropriate mechanical treatment will depend on variables including season, plant life stage, 
weed species, size and population of each occurrence, and more. The weed management contractor will 
coordinate with the appropriate agencies before implementing any weed treatment methods. 

Chemical treatments involve the use and application of herbicides. Treatment methods on Tribal lands will 
utilize the BLM’s Chemical Pest Control Manual as a guideline for weed control (see Section 5.3.1 below). The 
use of herbicides is highly regulated and involves a variety of specific protocols, safety measures, and 
precautions for eliminating, reducing, and mitigating for uncontrolled releases. The Project area is located within 
suitable and occupied Mojave desert tortoise habitat (see the Biological Assessments in Appendix M of the EIS). 
As such, the application of herbicides may be permitted, though a Pesticide Use Proposal (PUP) will need to be 
submitted to the BLM prior to herbicide use on BLM-administered lands (example PUP is provided in Appendix B 
of this IWMP). 

Herbicide use will follow those approved in BLM’s Programmatic EIS (PEIS) for Vegetation Treatments Using 
Aminopyralid, Fluroxypyr, and Rimsulfuron on BLM Managed Lands in 17 Western States (BLM 2016). The 
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applicant will implement a Site Restoration Plan (Appendix D of the EIS) and this IWMP that will specify 
procedures for managing vegetation and minimizing the spread of invasive and noxious weeds, including 
integrated pest management, and use of herbicides. 

Standard Operating Procedures will be incorporated into this plan and implemented. The herbicides that may be 
used in construction areas, based on those allowed on BLM lands, include aminopyralid, clopyralid, imazapyr, 
imazapic, glyphosate, metsulfuron methyl, and rimsulfuron. Herbicides that are believed to have deleterious 
effects on reptiles, such as 2,4-D, will not be allowed. Any herbicide applications would be conducted during 
seasons when tortoises are less active. The possible use of herbicides as a treatment method is described in 
additional detail in Section 7 of this IWMP. 

Biological treatments include the use of plants and animals (particularly insects) that parasitize, ingest, or out-
compete weed species. Based on the weed species expected to occur in the Project area, biological controls are 
not expected to be a viable or appropriate alternative for treating weed occurrences for the Projects. 

5.3 Agency-Specific Requirements 

5.3.1 Lands Administered by the Bureau of Land Management 

The BLM regulates the use and type of herbicides on all of its managed lands. Included in its Final Programmatic 
Environmental Impact Statement, Vegetation Treatments Using Herbicides on Bureau of Land Management 
Lands in 17 Western States (BLM 2007) is a list of the 14 herbicide active ingredients approved for use on BLM 
lands. The BLM approved three additional herbicide active ingredients for use in the 2016 PEIS for vegetation 
treatments (BLM 2016). Guidelines for the use of chemical means to control vegetation on BLM-administered 
lands are provided in the BLM’s Chemical Pest Control Manual (BLM Manual 9011). These guidelines require 
submittal of a PUP and pesticide application records (PAR) for use of herbicides on BLM-administered lands. 
Appendix B of this IWMP includes a BLM PUP submittal form, and Appendix C of this IWMP includes an example 
of a BLM PAR form. These requirements are applicable within the BLM-managed ROWs for O&M purposes only 
since there is no construction or disturbance proposed on BLM land. 

PUPs are to be submitted to BLM several weeks before herbicide application on BLM-administered lands. The 
appropriate weed control procedures, including target species, timing of control, and method of control, will be 
determined through consultation with the BLM Las Vegas Field Office (LVFO) weed specialist. All personnel 
associated with application of weed control measures will be appropriately trained and hold all the required 
certifications. PARs are to be submitted no more than 24 hours after application of the herbicide. 

The BLM ROW grant for the gen-tie line, as well as the ROW grant for use of the existing access roads will 
include stipulations, best management practices, and requirements to prevent and control the proliferation of 
weeds including both invasive and noxious species in accordance with BLM direction and policy, and the Las 
Vegas Field Office Resource Management Plan. The Federal Insecticide, Fungicide and Rodenticide Act of 1996 
(7 United States Code [U.S.C.] §§ 136 et seq.) also regulates herbicide use and will be adhered to. 

5.3.2 Bureau of Land Management Las Vegas Field Office Noxious Weed Management Plan 

The BLM LVFO prepared the BLM Noxious Weed Management Plan (BLM 2006) as guidance for weed 
management programs. The methods included in the document originated from a cooperative effort between 
BLM and other federal agencies that produced the document Partners Against Weeds (BLM 1996). These 
regulations and guidelines will be generally utilized as a guideline throughout the Project area. 
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5.3.3 Nevada Revised Statute (NRS): The Nevada Control of Insects, Pests, and Noxious Weeds Act 

The following section applies within the BLM-managed ROWs for O&M purposes only since there is no 
construction or disturbance proposed on BLM land. 

NRS 555.150 

NRS 555.150 (Eradication of Noxious Weeds by Owner or Occupant of Land) reads: 

”Every railroad, canal, ditch, or water company, and every person owning, controlling, or 
occupying lands in this State, and every county, incorporate city or district having the 
supervision and control over streets, alleys, lanes, rights-of-way, or other lands shall cut, 
destroy, or eradicate all weeds declared and designated as noxious in NRS 555.130, before such 
weeds propagate and spread, and whenever required by the State Quarantine Officer.” 

NRS 555.210 

NRS 555.210 (Performance of Necessary Work by Weed Control Officer on Failure by Landowner Charges as 
Lien) reads: 

“If any landowner fails to carry out a plan of weed control for his or her land in compliance with 
the regulations of the district, the weed control officer may enter upon the land affected, 
perform any work necessary to carry out the plan, and charge such work against the 
landowner. Any such charge, until paid, is a lien against the land affected coequal with a lien 
for unpaid general taxes and may be enforced in the same manner.” 

5.3.4 Bureau of Indian Affairs: Western Region Integrated Noxious Weed Management Plan and 
Programmatic Environmental Assessment for Weed Control Projects on Indian Lands 

The Bureau of Indian Affairs (BIA) Western Region prepared the Integrated Noxious Weed Management Plan 
and Programmatic Environmental Assessment for Weed Control Projects on Indian Lands to outline noxious 
weed control techniques and describe control strategies for specific noxious weed species and management 
zones (BIA 2014). These guidelines will be generally followed and implemented on all areas of disturbance on 
Tribal land and utilized for guidance throughout the Project area. 
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6.0 WEED MONITORING 

All surface disturbance within the Project area will be monitored for weeds by qualified botanists and/or 
appropriately trained personnel. Monitoring will occur throughout the appropriate growing season when 
species are easily identified. Upon identification of infestation, appropriately trained staff will determine what 
action is necessary, and treatment measures will be implemented accordingly. 

6.1 Ongoing Monitoring 

During construction, weed monitoring will occur on an ongoing basis. Appropriately trained personnel will use 
the results of the initial weed survey to monitor known weed occurrences and will observe activity areas for 
opportunistic weed occurrences. 

6.2 Post-construction 

Weed monitoring will begin immediately following construction. Weed monitoring will occur at all disturbed 
sites a minimum of twice per year (March and September) for an estimated five years, or until restoration 
efforts are deemed complete by the Moapa Band, BIA, and BLM. For lands administered by the BLM, monitoring 
will be conducted in accordance with the ROW stipulations—typically on an annual basis, or as needed, for the 
life of the ROW agreement. 

The goal of weed monitoring is to ensure there is no net increase in weed species, or overall weed cover, when 
compared to the baseline conditions. Identified weed occurrences will be noted and recorded in the same 
manner as was described for the weed inventory effort (see Section 4.0). A monitoring report will be made 
available to applicable agencies following each monitoring effort (twice per year). The report will help determine 
whether success criteria (e.g., no net increase in weeds) are being met. Adaptive management strategies will be 
implemented, if necessary. 

6.3 Monitoring of Known Infestation Areas 

Known occurrences of weed infestations will be evaluated as part of the initial mapping effort. Post-construction 
monitoring will determine if noteworthy changes have occurred at known infestation sites, particularly if the 
number of individuals or area covered by an infestation has changed dramatically. Areas treated and the 
effectiveness of the weed management program, including weed infestation identification and weed control, 
will be summarized in annual reports. 
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7.0 HERBICIDE APPLICATION, HANDLING, SPILLS, AND CLEANUP 

7.1 Herbicide Application 

If herbicides are deemed necessary for weed control, personnel responsible for applying herbicides will obtain 
all of the required federal, State, and/or local agency permits, will hold all necessary certifications, and will have 
received all relevant training. Permits may include terms and conditions that are not included in this IWMP. A 
licensed contractor will apply herbicides in accordance with all applicable laws, regulations, and permit 
stipulations, including U.S. Environmental Protection Agency (EPA) label instructions. A PUP must be approved 
by BLM prior to herbicide application on lands administered by the BLM. Additionally, herbicides will only be 
applied in desert tortoise habitat during the less-active desert tortoise seasons. If faced with any of the following 
scenarios, herbicide application shall be suspended until such conditions no longer exist: 
 Wind velocities in excess of 10 miles per hour (mph) during application of liquid herbicides and 15 mph 

during application of dry herbicides; 

 Snow or ice present on weed foliage; or 

 Precipitation is occurring or imminent. 

For weed infestations readily accessible and passable by vehicle, vehicle-mounted applicators will be used. 
Manual application methods will be used for weed occurrences that are relatively small, inaccessible by 
established road or ROW, or in rough, varied terrain. All herbicide applicators, spreaders, and sprayers will be 
calibrated before each use to ensure application rates and procedures are appropriately implemented. 

Herbicide transport and handling will follow these methods: 
 Only the quantity of herbicide expected for each day’s use will be transported. 

 Herbicide concentrate will be transported in approved containers in a controlled manner so as to 
prevent spills. Herbicide concentrate will be positioned in delivery or work vehicles in a manner in which 
it is secured and separated from the driving compartment, food, clothing, and safety equipment. 

 The mixing of herbicide materials will only occur within designated areas. All mixing will take place over 
a drip/spill containment device and at a distance of more than 200 feet from open or flowing water, 
wetlands, or other sensitive resources. 

 Herbicides will not be applied to areas of open or flowing water, wetlands, or other sensitive resources 
unless authorized by the appropriate regulatory agency. 

 All equipment and containers used for herbicide storage, application, and transport will subject to 
inspection for leaks or damage. 

 Emptied herbicide containers will be disposed of in accordance with the instructions provided on the 
label. 

7.2 Worker Safety and Spill Reporting 

All spills and inadvertent releases of herbicides will be addressed immediately upon detection. Spill response kits 
will be readily available in herbicide contractor vehicles and at daily onsite herbicide storage areas. 

Spill response will vary depending on a variety of conditions, including location, size of spill, area impacted by 
the spill, type of herbicide spilled, and more. For each spill, the following procedures should be implemented: 
 Secure the affected area, barring pedestrian and vehicle traffic. 
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 All spill response personnel shall put on the appropriate personal protective equipment (PPE) prior to 
entering the spill containment area. 

 Personnel, while wearing the appropriate PPE and equipped with the necessary tools and equipment, 
shall stop the herbicide leak or release. 

 All materials associated with spill response, including the released herbicide, affected soils and plants, 
absorptive material, clothing, and PPE shall be removed and containerized according to appropriate 
regulations and procedures. 

 All generated spill response containers shall be transported, following appropriate regulations, and 
disposed of legally at an approved disposal facility. 

 Disseminate the appropriate onsite and agency notifications of a spill. 

All contractors responsible for herbicide use, transport, application, and control at the site will hold the 
appropriate certifications. Such certifications shall be made available onsite. Contractors transporting herbicides 
to the site shall also have legible Safety Data Sheets and labels onsite. All herbicide spills and inadvertent 
releases shall be reported in accordance with all applicable laws and regulations. 
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Table E-A-1. Designated Noxious and Invasive Weed Species of the State of Nevada 

Common Name Scientific Name Category1 

African rue Peganum harmala A 

Austrian fieldcress Rorippa austriaca A 

Swainsonpea Sphaerophysa salsula A 

Black henbane Hyoscyamus niger A 

Camelthorn Alhagi maurorum A 

Common crupina Crupina vulgaris A 

Dalmatian toadflax Linaria dalmatica A 

Dyer’s woad Isatis tinctoria A 

Eurasian water-milfoil Myriophyllum spicatum A 

Giant reed Arundo donax A 

Giant salvinia Salvinia molesta A 

Goatsrue Galega officinalis A 

Crimson fountaingrass Pennisetum setaceum A 

Houndstongue Cynoglossum officinale A 

Hydrilla Hydrilla verticillata A 

Iberian starthistle Centaurea iberica A 

Common St. Johnswort Hypericum perforatum A 

Malta starthistle Centaurea melitensis A 

Mayweed chamomile Anthemis cotula A 

Mediterranean sage Salvia aethiopis A 

Purple loosestrife Lythrum salicaria, L. virgatum & cultivars A 

Purple starthistle Centaurea calcitrapa A 

Rush skeletonweed Chondrilla juncea A 

Spotted knapweed Centaurea maculosa A 

Squarrose knapweed Centaurea virgata A 

Sulfur cinquefoil Potentilla recta A 

Syrian beancaper Zygophyllum fabago A 

Yellow starthistle Centaurea solstitialis A 

Yellow toadflax Linaria vulgaris A 

Horsenettle Solanum carolinense B 

Diffuse knapweed Centaurea diffusa B 

Leafy spurge Euphorbia esula B 

Medusahead Taeniatherum caput-medusae B 
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Common Name Scientific Name Category1 

Musk thistle Carduus nutans B 

Russian knapweed Acroptilon repens B 

African mustard, Sahara mustard Brassica tournefortii B 

Scotch thistle Onopordum acanthium B 

Silverleaf nightshade Solanum elaeagnifolium B 

Canada thistle Cirsium arvense C 

Hoary cress Cardaria draba C 

Johnsongrass Sorghum halepense C 

Perennial pepperweed Lepidium latifolium C 

Poison-hemlock Conium maculatum C 

Puncture vine Tribulus terrestris C 

Salt cedar (tamarisk) Tamarix spp. C 

Waterhemlock Cicuta spp. C 

Source: Nevada Department of Agriculture. 2019. “Nevada Noxious Weed List.” Accessed November 2020 at: 
http://agri.nv.gov/Plant/Noxious_Weeds/Noxious_Weed_List/. 
1 A: Weeds not found or limited in distribution throughout the state; actively excluded from the state and actively eradicated where 

found; control required by the state in all infestations. 
B: Weeds established in scattered populations in some counties of the state; actively excluded where possible; control required by 
the state in areas where populations are not well established or previously unknown to occur. 
C: Weeds currently established and generally widespread in many counties of the state; abatement at the discretion of the State 
Quarantine Officer. 
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____________________ 

___ 

___ 

UNITED STATE DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

PESTICIDE USE PROPOSAL 

STATE: 

COUNTY: 

DISTRICT: 

DURATION OF PROPOSAL: 

LOCATION: 

DATE: 

PROPOSAL NUMBER: 

EA REFRENCE NUMBER: 

DECISION RECORD (DR) NUMBER: 

ORIGINATOR – NAME: ____ 
ORIGINATOR – COMPANY: _ 
ORIGINATOR – CONTACT INFORMATION: 
PROPOSAL PREPARER - NAME: 
PROPOSAL PREPARER – COMPANY: 
PROPOSAL PREPARER – CONTACT INFORMATION: 

I. APPLICATION INFORMATION – Including mixtures and adjuvants): 
1. TRADE NAME(S): 
2. COMMON NAME(S) 
3. EPA REGISTRATION NUMBER(S): 
4. MANUFACTURER(S): 
5. METHOD OF APPLICATION: 
6. MAXIMUM RATE OF APPLICATION – AS STATED IN THE EIS: 

a. Pounds Active Ingredient or Acid Equivalent: 
7. MAXIMUM RATE OF APPLICATION – AS STATED ON THE LABEL: 

a. Formulated Product: 
b. Pounds Active Ingredient or Acid Equivalent: 

8. INTENDED RATE OF APPLICATION: 
a. Formulated Product: 
b. Pounds Active Ingredient or Acid Equivalent: 

9. APPLICATION DATE(S): 
10. NUMBER OF APPLICATIONS: 

II. PEST [List specific pest(s) and reason(s) for the proposed application of the pesticide]: 

III. DESIRED RESULTS OF THE APPLICATION – LINKED TO THE OBJECTIVES OF THE APPLICATION: 
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____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________ 

_______________________________________________________________________________________ 

_________________________________________________________________ 

____________________________________________________________________ 
____________________________________________________________________ 
___________________________________________________________ 

IV. APPLICATION SITE DESCRIPTION: 
1. ESTIMATED NUMBER OF ACRES: 
2. GENERAL DESCRIPTION (Describe land type or use, size, stage of growth of target species, soil 

characteristics, and any additional information that may be important in describing the area to be 
treated.) 

V. SENSITIVE ASPECTS AND PRECAUTIONS: In order to assist in tracking potential impacts associated with 
Federally threatened, endangered or proposed species, please answer the following questions and then 
provide the site specific conditions information. 

1. Are there special status species (SSS) in the project area? “Yes” or “No” (Circle One) 
A. If “No” Proceed to the site description portion of this section. 
B. If “Yes” Are any of the SSS also federally threatened, 

endangered, or proposed? “Yes” or “No” (Circle One) 
a. If “No” Proceed to the site description portion of this section. 
b. If “Yes” Did your Field Office coordinate with the local Fish and Wildlife Service Office 

and/or NMFS “Yes” or “No” (Circle One) 
I. If “No” Explain _________________________ 

II. If “Yes” Was Section 7 Consultation 
Completed “Yes” or “No” (Circle One) 

1. If “No” Explain __________ 

2. If “Yes” What extent of Section 7 was completed? “Formal Consultation” (Circle 
One) “Informal Consultation” 

“Technical Assistance” 

2b. Describe the outcome of the consultation: __________ 
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___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
_________________________________________________________________________ 

______________________________________________________________________________________ 
______________________________________________________________________________________ 
______________________________________________________________________________________ 
______________________________________________________________________ 

___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
___________________________________________________________________________________________ 
_______________________________________________________________________________ 

V. SENSITIVE ASPECTS AND PRECAUTIONS – (CONTINUED): (Describe sensitive areas – 
marsh, endangered, threatened, candidate, and sensitive species habitat – and distance to application 
site. List measures to be taken to avoid impact to these areas):_____________________________________ 

VI. NON-TARGET VEGETATION (Describe potential immediate and cumulative impacts to non- target pests 
in project area as a result of the pesticide application. Identify any planned mitigation measures that will 
be employed – BE GENERAL, SPECIFICS DISCUSSED IN THE EA): _________________________ 

VII. INTEGRATED PEST MANAGEMENT PRACTICES CONSIDERED IN THE OVERALL PROJECT: 

VIII. SIGNATURES: 
1. Pesticide Use Proposal’s Originator: ________________________________ Date: _______ 

a. Company: _______________________________________________ 

2. Certified Pesticide Applicator: _____________________________________ Date: _______ 

a. License Number: __________________________________ 

b. Certifying Organization: ____________________________ 

3. Field Office Pesticide/Noxious Weed Coordinator: ________________________________ Date: _______ 

4. Field Office Manager: ____________________________________________ Date: _______ 

5. BLM State Pesticide Coordinator: ___________________________________ Date: _______ 

6. Deputy State Director: ____________________________________________ Date: _______ 

� Concur or Approved 
� Not Concur or Disapproved 
� Concur or Approved With Modifications 

• Any changes (modifications) to this proposal by the State Pesticide Coordinator will be listed 
in an attached memo to the manager requesting approval from the Deputy State Director. 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-B-3 



 

 THIS PAGE LEFT INTENTIONALLY BLANK 



 

    
 

APPENDIX C EXAMPLE OF BUREAU OF LAND MANAGEMENT 
PESTICIDE APPLICATION RECORD FORM 



 

  THIS PAGE LEFT INTENTIONALLY BLANK 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-1 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-2 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-3 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-4 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-5 



 
      

     

 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-6 



 
      

     
Southern Bighorn Solar Projects Final EIS May 2021 
Appendix E – Integrated Weed Management Plan E-C-7 



 

 THIS PAGE LEFT INTENTIONALLY BLANK 



 

   
   

APPENDIX D WEED STIPULATIONS FOR PROJECTS ON LANDS 
MANAGED BY THE BUREAU OF LAND MANAGEMENT 



 

 THIS PAGE LEFT INTENTIONALLY BLANK 



 
      

     

   
  

    
       

       
     

   

       
  

    
    

  

    
  

  
  

   

       
 

  
   

    
  

      
   

   
     

   

    
   

      
  

    
     

    

   
     

   
 

   
 

  

WEED STIPULATIONS FOR PROJECTS ON LANDS MANAGED BY 
THE BUREAU OF LAND MANAGEMENT 

The following is a list of weed stipulations for O&M on BLM lands. The Projects do not include any construction 
on BLM land, so any stipulations for construction will be used as guidelines and evaluated for applicability. 

1. The Project Applicants will limit the size of any vegetation clearing and disturbance to the absolute 
minimum necessary to perform the activity safely and as designed. The Project Applicants will avoid 
creating soil conditions that promote weed germination and establishment. 

2. At the onset of Project planning in the NEPA analysis phase, the Project Applicants, Project leads, or the 
LVFO noxious weed coordinator will complete the Risk Assessment Form for Noxious/Invasive Weeds. 
This will provide information about the methods of weed treatments and weed prevention schedules for 
the management of noxious weeds within the Project footprint. This will identify the level of noxious 
weed management necessary for stipulation 3 below. 

3. The Project Applicants will coordinate Project activities with the BLM Weed Coordinator (702-515-5295) 
regarding any proposed herbicide treatment. If herbicide treatment is needed on BLM land, the Project 
Applicants will prepare, submit, obtain and maintain a PUP for the proposed action. Weed treatments 
may include the use of herbicides, and only those herbicides approved for use on public lands 
administered by the BLM. 

4. Before ground-disturbing activities begin, the Project Applicants will review the weed risk assessment 
and prepare an IWMP that will inventory and prioritize weed infestations for treatment within the 
Project footprint. Should the weeds spread beyond the Project footprint as a result of Project activity, 
these weeds will be treated as a part of the Project. This will include access routes. 

5. The Project Applicants will begin Project operations in weed-free areas whenever feasible before 
operating in weed-infested areas. 

6. The Project Applicants will locate pits and staging areas for the use of equipment storage, machine and 
vehicle parking, or any other area needed for the temporary placement of people, machinery and 
supplies. These staging areas will be selected from locations that are relatively weed-free. The Project 
Applicants will avoid or minimize all types of travel through weed-infested areas or restrict major 
activities to periods of time when the spread of seed or plant parts are least likely. 

7. Project workers need to inspect, remove, and dispose of weed seed and plant parts found on their 
clothing and equipment. Disposal methods vary depending on the project. 

8. The Project Applicants will evaluate options, including area closures, to regulate the flow of traffic on 
sites where native vegetation needs to be established. 

9. A noxious weed inventory will be performed for the Project footprint prior to any ground-disturbing 
activities. The results of this initial inventory will be incorporated into the IWMP. The type of survey 
needed will depend on the size of the Project footprint. 

10. The Project Applicants shall be responsible for controlling all undesirable invading plant species 
(including listed noxious weeds and other invasive plants, including species considered undesirable by 
federal, State or local authorities) within the boundaries of their authorization area and BLM-authorized 
ancillary facilities (e.g. access and utility corridors), including all operating and reclaimed areas, until 
revegetation activities have been deemed successful and responsibility released by the authorized 
officer. Control standards and measures proposed must conform to applicable State and federal 
regulations. 
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11. The Project Applicants shall use weed-free seed for reclamation. Other organic products procured for 
erosion control, stabilization, or revegetation (e.g. straw bales, organic mulch) must be certified weed-
free. 

12. The Project Applicants are responsible for ensuring that all Project-related vehicles and equipment 
arriving at the site (including, but not limited to, drill rigs, dozers, support vehicles, pickups and 
passenger vehicles, including those of the operator, any contractor or subcontractor, and invited 
visitors) do not transport noxious weeds onto the Project site. The Project Applicants shall ensure that 
all such vehicles and equipment that will be traveling off constructed and maintained roads or parking 
areas within the Project area have been power-washed, including the undercarriage, since their last off-
road use and prior to off-road use on the Projects. When beginning off-road use on the Projects, such 
vehicles and equipment shall not harbor soil, mud, or plant parts from another locale. Vehicles that have 
traveled in an off-road area known to have a significant weed population will have excessive dirt and 
debris knocked off that could harbor plant material or seeds from weeds. Seeds and plant parts will be 
collected, bagged and deposited in landfills through the waste disposal system when practical. 

13. Should undesirable invasive plants become established on the developed Project area prior to 
reclamation reshaping, appropriate measures will be taken to ensure that invasive plants are eradicated 
prior to reclamation earthwork. Should undesirable invasive plants become established on reshaped 
areas prior to reclamation seeding, appropriate measures will be taken to ensure that invasive plants are 
eradicated prior to seeding the Project site. 
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LIST OF ACRONYMS AND ABBREVIATIONS 
BESS battery energy storage system 
BLM Bureau of Land Management 
EIS Environmental Impact Statement 
EPA U.S. Environmental Protection Agency 
ESA Environmental Site Assessment 
gen-tie transmission generation interconnection 
Moapa Band Moapa Band of Paiute Indians 
MWac megawatt alternating current 
O&M operations and maintenance 
PV photovoltaic 
PPA Power Purchase Agreement 
RCRA Resource Conservation and Recovery Act 
Reservation Moapa River Indian Reservation 
ROW right-of-way 
SBSP I Southern Bighorn Solar Project I 
SBSP II Southern Bighorn Solar Project II 
TSCA Toxic Substances Control Act 
U.S. United States 
U.S.C. United States Code 
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1.0 INTRODUCTION AND PLAN PURPOSE 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, have each 
entered into agreements with the Moapa Band of Paiute Indians (Moapa Band) to lease two adjacent 
sections of land for up to 50 years on the Moapa River Indian Reservation (Reservation) for the purposes of 
constructing, operating and maintaining, and eventual decommissioning of solar photovoltaic (PV) electricity 
generation facilities (referred to as the solar fields) and battery energy storage system (BESS). The two solar 
projects include the solar fields, access roads, and collector lines and are referred to as the Southern Bighorn 
Solar Project I (SBSP I) and Southern Bighorn Solar Project II (SBSP II). The two projects are collectively 
referred to as the Projects and/or SBSPs. Construction of SBSP I is expected to take approximately 14 to 16 
months and construction of SBSP II is expected to take approximately 8 to 10 months. The two Projects may 
be constructed simultaneously or sequentially. The Applicants expect that construction would commence in 
the fourth quarter of 2021. 

The purpose of this Decommissioning Plan is to establish the conceptual methodologies that would be 
employed for decommissioning activities associated with the permanent closure of the Projects. The actions 
implemented during the facilities closures would be determined by the expected future use of the sites. 
Therefore, more detailed Final Decommissioning Plans will be developed in advance of the start of 
decommissioning activities for each Project. 

The Projects are expected to operate at a minimum for the life of its lease with the Moapa Band and the 
terms of the Power Purchase Agreements (PPAs) or other energy contracts (up to 50 years). Because much 
of the needed electrical infrastructure will have been developed, it is possible that the solar fields would 
continue to be upgraded and used to generate solar energy even beyond the terms of the initial leases and 
energy purchase agreements, remaining in solar energy production for the foreseeable future. It is also 
possible that the Moapa Band could re-purpose the Project sites at the termination of solar projects. Certain 
facility components such as the access roads, electrical transmission lines, operations and maintenance 
(O&M) buildings, and others could be used to support other future uses on this site. 

For purposes of developing this plan, it is assumed that if and when the Projects are decommissioned, all 
project structures and electrical equipment will be removed from the Project area and associated rights-of 
way (ROWs) and the disturbed areas will be reclaimed in accordance with the Site Restoration Plan 
(Appendix D of the Environmental Impact Statement [EIS]). 

1.1 Organization of the Plan 

This conceptual Decommissioning Plan addresses the following: 

 Project Description 

 Regulatory Criteria 

 Decommissioning Activities 

o Pre-decommissioning 

o Removal of Facilities 

o Hazardous Waste Management 

o Debris Management, Disposal, and Recycling 
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o Post-demolition Site Stabilization 

 Project Decommissioning Costs and Bonding 

As mentioned earlier, because this document addresses the Project actions that would occur well in the 
future, it will be updated and finalized in the months prior to any scheduled decommissioning to ensure that 
the final plans address the proposed future land uses of each site and the applicable rules and regulations in 
place at that time. 
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2.0 PROJECT DESCRIPTION 

This section provides an overview of the SBSPs. Construction is anticipated to begin in fourth quarter of 
2021 and would occur over 14 to 16 months for SBSP I and 8 to 10 months for SBSP II. 

2.1 Project Area 

The Projects would be located approximately 30 miles northeast of Las Vegas in Clark County, Nevada, west 
of Interstate 15 and east of U.S. Highway 93. The solar fields would be constructed on up to approximately 
2,600 acres for SBSP I and 1,000 acres for SBSP II (3,600 acres combined) within a lease option area of 
approximately 6,355 acres of tribal trust land within the Reservation. The Projects would be located in 
Township 16 South, Range 64 East that includes all or parts of Sections 12–14, 22–27, and 33–36; 
Township 16 South, Range 65 East, Sections 4–9, 16–18, 30, and 31; and Township 17 South, Range 64 East, 
Sections 10–12, Mount Diablo Baseline and Meridian, Nevada. This land was set aside by the Moapa Band 
exclusively for the Projects. 

The Projects also include ROW for existing and new access roads and collector lines. New access roads 
would be located on the Reservation and provide access to the solar fields, and existing access roads would 
be located on the Reservation, on Bureau of Land Management (BLM) land, and on the Reservation within 
the designated utility corridor managed by BLM. For SBSP I, the Project includes 33 acres of collector line 
ROW (20 acres on the Reservation, and 13 acres within the BLM-managed designated utility corridor), 59 
acres of access road (17 acres on the Reservation, 42 acres within the BLM-managed designated utility 
corridor, and 6 acres on BLM land), and 101 acres of ROW for the existing transmission generation 
interconnection (gen-tie) line (98 acres within the BLM-managed designated utility corridor, and 3 acres on 
BLM land). For SBSP II, the Project includes 21 acres of collector line ROW (14 acres on the Reservation, and 
7 acres within the BLM-managed designated utility corridor), 57 acres of access road (15 acres on the 
Reservation, 42 acres within the BLM-managed designated utility corridor, and 6 acres on BLM land), and 
101 acres of ROW for the existing gen-tie line (98 acres within the BLM-managed designated utility corridor, 
and 3 acres on BLM land). The majority of the access roads and the entire gen-tie ROW is shared across both 
Projects. 

No construction activities would take place on the gen-tie line because the Projects would use existing 
facilities. Much of the access roads, gen-tie ROW, and collector line ROW are adjacent to multiple existing 
linear electric transmission and pipeline utilities. 

2.2 Project Components 

The following describes the major components of the Projects. For a comprehensive description of the 
Projects design, refer to the associated Draft EIS (subject to minor design changes). 

The Project would consist of up to 400-megawatt alternating current (MWac) (300 MWac for SBSP I and 
100 MWac for SBSP II) solar energy generating facilities using PV technology and associated infrastructure. 
Project components include onsite facilities, offsite facilities, and temporary facilities needed to construct 
the Projects. The solar fields would be located entirely on Reservation lands. Major onsite facilities include 
the solar fields, comprised of multiple blocks of PV solar panels mounted on single-axis tracking systems, 
associated inverter and transformer equipment, fencing, and O&M facilities. Power produced by the 
Projects would be conveyed to the regional transmission system via the existing gen-tie line to NV Energy’s 
existing 230-kilovolt Reid-Gardner Substation. 
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The Projects are estimated to result in approximately 501 acres of permanent disturbance for SBSP I and 
297 acres of permanent disturbance for SBSP II, as well as 2,141 acres of temporary disturbance for SBSP I 
and 731 acres of temporary disturbance for SBSP II. Permanent disturbance areas would be those areas 
where the surface of the ground is not restored to its existing condition after construction, such as those 
relating to foundations or new access roads. Temporary disturbance areas include those where construction 
activity would take place but where restoration of the surface would be possible, such as those relating to 
temporary work areas, pull sites, solar fields, and laydown yards. In some places, areas of temporary 
disturbance would overlap with areas previously disturbed. 
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3.0 REGULATORY CRITERIA 

During the decommissioning process, all activities will be conducted in compliance with all applicable federal 
and Moapa Band regulations in place at the time. Consultation with the Moapa Band, Bureau of Indian 
Affairs, BLM, and any other involved entities will be conducted to ensure that all federal and tribal 
requirements are addressed. 

The primary guidance documents for decommissioning will be the Final Decommissioning Plan (prepared 
just in advance of project closure) and the Site Restoration Plan (Appendix D of the EIS). Federal 
requirements involving hazardous wastes and toxic substances will also be followed during decommissioning 
activities. Among these are the Toxic Substances Control Act ([TSCA] 15 United States Code [U.S.C.] § 2601) 
that requires reporting, record-keeping and testing, and restrictions relating to the use and disposal of 
chemical substances and/or mixtures. The TSCA also addresses the production, importation, use, and 
disposal of specific chemicals (U.S. Environmental Protection Agency [EPA] 2019a). The Resource 
Conservation and Recovery Act ([RCRA] 42 U.S.C. § 6901) gives the EPA the authority to control hazardous 
waste from its generation until disposal, including transportation, treatment, and storage (EPA 2019b). 

Coordination with the Moapa Band and agencies throughout the life of the Projects, including 
decommissioning, is critical so that applicable regulations are not violated and the public and the 
environment are not impacted by the Projects. 
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4.0 PROJECT DECOMMISSIONING 

The procedures described for decommissioning are designed to promote public health and safety, 
environmental protection, and compliance with applicable regulations. It is assumed that decommissioning 
will begin approximately 50 or more years after the Projects’ operations are initiated. 

The Projects’ Decommissioning Plans may incorporate the sale of some of the facility components via the 
used equipment market and recycling of components, where feasible. Decommissioning will be conducted 
in accordance with Final Decommissioning Plans that will be developed in the months prior to 
decommissioning being initiated for each site. 

This Decommissioning Plan assumes that all equipment and facilities within and associated with the solar 
fields will be removed with the possible exception of the components described in Section 4.2.1 of this plan. 

4.1 Pre-decommissioning Activities 

Pre-decommissioning activities will be conducted to prepare the Projects for demolition. This will include 
assessing the existing site conditions, itemizing relevant National Environmental Policy Act and Biological 
Opinion requirements, and development of the Final Decommissioning Plans and schedules as described 
above. 

An Environmental Site Assessment (ESA) will be conducted before any decommissioning activities occur. This 
will document the existing conditions of the Project area, including the location and presence of hazardous 
materials on the site. The results of the ESA will be used to define any remediation or cleanup 
methodologies that could be required and incorporated into the Final Decommissioning Plan. This 
documentation will ensure that areas containing hazardous materials can be decommissioned appropriately. 

Other pre-decommissioning activities include removing hazardous materials from the sites, including 
residues that occur in equipment. All operational liquids and chemicals are expected to be removed and 
disposed of as discussed in Section 4.4 of this plan. Hazardous material and petroleum containers, pipelines, 
and other similar structures shall be rinsed clean, when feasible, and the waste liquid collected for offsite 
disposal. Locations for decommissioned structures, non-hazardous waste, and debris will be designated in 
the Final Decommissioning Plans to facilitate the decommissioning process and removal offsite. 

4.2 Removal of Facilities 

Site decommissioning and equipment removal can take a year or more. Therefore, access roads, fencing, 
electrical power, and raw/sanitary water facilities will remain in place for use by the decommissioning and 
restoration workers until no longer needed; these components will be the last to be removed prior to site 
rehabilitation, unless otherwise requested to remain by the Moapa Band. 

4.2.1 Solar Fields Above- and Below-ground Facilities 

Structures to be dismantled during decommissioning include the offsite substations and BESSs, onsite O&M 
facilities, perimeter fences, solar fields, water storage tanks, septic system, underground cabling, 
underground collector lines, overhead collector lines, and transformers and inverters. These structures will 
be dismantled and moved to designated areas for either recycling, disposal at an approved landfill, or other 
disposition (e.g., resale). 
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Aboveground structures will be removed through mechanical or other approved methods. Belowground 
structures will be removed or, upon agency approval, may remain in place to minimize soil disturbance. 
Belowground facilities/utilities that potentially may be removed include embedded foundations (if present), 
pipelines, electrical lines and conduits, gas lines, and concrete slabs. 

4.2.2 Roads 

Access and onsite roads will remain in place to accomplish decommissioning at the end of each facility's life 
and will be one of the last Project components to be removed. If any onsite roads developed in the solar 
facilities are not needed for other future uses by the Moapa Band, any aggregate and/or other base material 
will be removed and recycled or transported to an appropriate disposal site (where applicable). After the 
onsite road materials are removed, the roads will be restored to approximate preconstruction conditions in 
accordance with the Site Restoration Plan (Appendix D of the EIS). 

4.3 Debris Management, Disposal, and Recycling 

All removed material and demolition debris will be placed in designated locations within the solar fields. 
Each stockpile will be transported offsite to either a used equipment market, offsite recycling center, or 
approved landfill, depending on the material type. Debris will be broken down into manageable sizes so that 
transportation is simplified. 

4.4 Hazardous Waste Management 

All disposal and transportation of hazardous waste will be conducted in compliance with RCRA, TSCA, and 
other regulations (as applicable). In areas where no record of hazardous waste exposure occurred, a visual 
inspection will be conducted as part of the pre-decommissioning ESA described in Section 4.1 of this plan. If 
a concern is identified, further evaluation of the area shall occur and the area or structure will be treated 
accordingly. A licensed state waste contractor will be used to ensure that all required laws and regulations 
have been met and to address any remaining requirements needed to successfully close the Projects. 

4.5 Post-demolition Site Stabilization 

After removal of all existing structures within the solar fields, the Project area will be restored to conditions 
similar to pre-construction. Then, revegetation and reclamation activities required to return the disturbed 
areas to as near to a pre-construction state as possible will be conducted in accordance with the plans 
prepared as part of the Projects. These plans include: 
 Site Restoration Plan (Appendix D of the EIS) 

 Integrated Weed Management Plan (Appendix E of the EIS) 

The objectives of these plans include the following: 
 Restore and reduce potential for erosion 

 Restore habitat suitable to support desert fauna 

 Implement a weed management program that minimizes the need for non-native species 
eradication 
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5.0 PROJECT DECOMMISSIONING COSTS AND BONDING 

Prior to the issuance of the SBSPs notice to proceed, the Applicants will be required to provide performance 
and reclamation bonding in an amount sufficient to ensure the implementation of the approved 
Decommissioning Plans for restoration and performance. 

The bond instruments will be based on decommissioning cost estimates provided by the Applicants and 
based on the final designs of the Projects. The estimates will consider any Project components that are 
expected to be left in place at the request of and for the benefit to the Moapa Band (e.g., access roads). The 
decommissioning, performance, and reclamation estimates will also include the residual value of any 
salvageable or recyclable property, as well as the then-current costs of decommissioning. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

AADT annual average daily traffic 
BESS battery energy storage system 
BLM Bureau of Land Management 
EPC engineering, procurement, and construction 
ESMSP Eagle Shadow Mountain Solar Project 
Gen-tie transmission generation interconnection 
I-15 Interstate 15 
kV kilovolt 
Moapa Band Moapa Band of Paiute Indians 
NDOT Nevada Department of Transportation 
O&M operations and maintenance 
PV photovoltaic 
Reservation Moapa River Indian Reservation 
SBSP Southern Bighorn Solar Project 
TMP Traffic Management Plan 
US 93 U.S. Highway 93 
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1.0 INTRODUCTION AND PURPOSE OF THE TRAFFIC MANAGEMENT PLAN 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, have each 
entered into agreements with the Moapa Band of Paiute Indians (Moapa Band) to lease two adjacent sections of 
land for up to 50 years on the Moapa River Indian Reservation (Reservation) for the purposes of constructing, 
operating and maintaining, and eventual decommissioning of solar photovoltaic (PV) electricity generation 
facilities (referred to as the solar fields) and battery energy storage system (BESS). The two solar projects include 
the solar fields, access roads, and collector lines and are referred to as the Southern Bighorn Solar Project I 
(SBSP I) and Southern Bighorn Solar Project II (SBSP II). The two projects are collectively referred to as the 
Projects and/or SBSPs. 

This Traffic Management Plan (TMP) outlines steps to minimize the impacts and delays to traffic associated with 
the Projects. The TMP describes the measures that may be used to address any traffic and parking impacts 
identified. This TMP is a framework that will be finalized by the engineering, procurement, and construction 
(EPC) contractor once they have been selected by the Applicants. 
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2.0 PROJECT INFORMATION 

2.1 Description 

The solar fields would occupy up to 3,600 acres (2,600 acres for SBSP I and 1,000 acres for SBSP II) within a lease 
option area of approximately 6,355 acres of tribal trust land within the Reservation. The infrastructure for the 
Projects would include approximately 10 miles of electric collector lines (7 miles for SBSP I and 3 miles for 
SBSP II) that would connect the Projects to a substation for each Project within the boundaries of the previously 
approved Eagle Shadow Mountain Solar Project (ESMSP). From there, the electricity generated would connect to 
the existing 230-kilovolt (kV) transmission generation interconnection (gen-tie) line within a designated utility 
corridor which would deliver the electricity to the regional grid at NV Energy’s Reid Gardner Substation. The 
primary access routes to the Projects would utilize existing roads. Access would be via Interstate 15 (I-15) and 
North Las Vegas Boulevard, and then along existing access roads on the Reservation. 

2.2 Location 

The Projects would be located approximately 30 miles northeast of Las Vegas in Clark County, Nevada, west of 
I-15 and east of U.S. Highway 93 (US 93). The Project area is accessible from Exit 64 on I-15. Traffic would exit 
I-15 and travel less than one mile on US 93 and exit to the north on North Las Vegas Boulevard until reaching the 
solar facility access roads. These existing roads on the Reservation include the access road for the existing 
Moapa Southern Paiute Solar Project facility, roads providing access to an existing tribal aggregate operation 
and water wells in the vicinity of the Projects, an access road within and adjacent to the Bureau of Land 
Management (BLM)-managed designated utility corridor, and an unnamed road that connects to the town of 
Ute, Nevada. There is currently little traffic on any of the roads in the immediate vicinity of the Projects. No 
upgrades to these existing roads are anticipated to be necessary to provide the access needed for the Projects, 
other than maintenance during construction and operations, as required. The Projects also include the 
construction of new access roads that connect the existing Southern Paiute Solar Project facility roads to the 
SBSP I and SBSP II solar fields, and a new access road within the proposed collector line right-of-way. 

Within the solar fields, access roads would be built between the solar blocks to provide vehicle access to the 
solar equipment (e.g., solar panels, inverter stations, transformers). Turnarounds would be constructed at the 
terminus of the roads to facilitate vehicle and equipment turn-around. The existing soil surface of all access 
roads would be leveled with a road grader. In addition to grading, access roads that lead to inverter stations 
would be compacted and graveled with onsite materials. 

2.3 Scope of Work and Schedule 

Construction of SBSP I is expected to take approximately 14 to 16 months and construction of SBSP II is expected 
to take approximately 8 to 10 months. The two Projects may be constructed simultaneously or sequentially, for 
a total construction of 14 to 26 months depending on the sequencing of constructing the two Projects. The 
Applicants expect that work would commence in the fourth quarter of 2021 and would include mobilization, 
grading and site preparation, installation of drainage and erosion controls, installation of the PV solar arrays and 
associated equipment, and construction of the collector lines and BESS. 

2.4 Existing Transportation Facilities 

I-15 provides access to the Project area from the urban area of Las Vegas to the south and Mesquite, Nevada 
and Salt Lake City, Utah to the north. North Las Vegas Boulevard provides access north of US 93. In addition to 
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the roads in the area, the Union Pacific Railroad runs north-south directly to the east of the proposed solar 
fields. 

Table G-1 provides a summary of the primary roads and transportation corridors in the Project area. 
Table G-2 provides more detailed information on the transportation routes and annual average daily traffic 
volumes (AADT) in the vicinity of the Projects. 

Table G-1. Routes Providing Direct or Indirect Access to the Projects 

Route Direction Type Lanes Description 

I-15 North-South Paved Interstate 
Freeway 2 (each direction) 

Provides a connection between Las Vegas, 
NV and Salt Lake City, UT. Provides direct 
access to Projects via US 93 and North Las 
Vegas Boulevard. 

US-93 East-West Paved Principal 
Arterial 2 (each direction) 

US 93 is a major highway traversing the 
eastern edge of the state. Provides access 
between I-15 and North Las Vegas 
Boulevard. 

North Las 
Vegas 
Boulevard 

North-South Paved Rural 
Minor Collector 1 (each direction) 

North Las Vegas Boulevard provides access 
between US 93 and the Southern Paiute 
Solar Access road. It is a paved, undivided 
two-lane road. 

Union Pacific 
Railroad North-South Railroad 1 track Provides connection between Salt Lake 

City, UT and Los Angeles, CA. 

Table G-2. Average Annual Daily Traffic Volume Summary Near the Projects 

Location AADT 

I-15, Southbound On Ramp at US93 Interchange (Exit 64) 3,500 

I-15, Northbound Off Ramp at US93 Interchange (Exit 64) 3,750 

I-15 Segment Between Exit 64 and Exit 62 122,000 

US 93 approximately 0.6 mile north of I-15 2,400 

Source: NDOT 2019 Annual Traffic Book 
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3.0 TRAFFIC IMPACTS 

3.1 Major Transportation Routes 

3.1.1 Construction Phase 

The roadways listed in Table G-1 would be impacted by the Projects. The impacts to these roadways could 
include increased wear on the road from heavy construction loads, increased traffic volumes during 
construction, and potential delays during peak construction periods. 

Increased traffic volumes from construction personnel commuting to and from the Project area and deliveries of 
construction materials and equipment would impact traffic flows throughout the duration of the 14- to 
26-month construction period. The onsite construction workforce would consist of laborers, craftsmen, support 
personnel, and construction management personnel. The construction workforce for each of the Projects is 
anticipated to be an average of 300 workers with a peak not expected to exceed 750 workers at any given time. 
During peak construction, each Project would generate approximately 1,500 one-way vehicle trips daily, or 
3,000 if both Projects were constructed simultaneously. To account for the variability during peak periods, a 
conservative estimate assuming no carpooling was used. Deliveries of equipment and supplies to the site would 
also vary over the construction period but are expected to average approximately 25 daily round trips, with a 
maximum of approximately 100 daily round trips, for each Project. This would generate up to approximately 400 
one-way vehicle trips daily if both Projects were constructed simultaneously. Construction equipment would 
include augers, bulldozers, tractors, cranes, and a variety of trucks and trailers. All Project-related vehicles would 
park onsite during construction. 

Construction would generally occur between 5:00 a.m. and 5:00 p.m., Monday through Friday, but could occur 
seven days a week. Additional hours may be necessary to make up schedule deficiencies, or to complete critical 
construction activities. For instance, during hot weather, it may be necessary to start work earlier (e.g., at 
3:00 a.m.) to avoid work during high ambient temperatures. Further, construction requirements would require 
some nighttime activity for installation, refueling equipment, staging material for the following day’s construction 
activities, service or electrical connection, or inspection, quality assurance/control, and testing activities. Nighttime 
activities would be performed with temporary lighting. 

The Projects would increase traffic on I-15 by a maximum of 3,400 one-way vehicle trips daily. The intersection 
of US 93 and North Las Vegas Boulevard would also experience increased traffic from the Projects. The existing 
vehicle traffic on these routes is well below their engineered capacity, and they are capable of accommodating 
this increase in traffic. Further, the Nevada Department of Transportation (NDOT) is planning to add an 
additional travel lane to several miles of I-15 between North Las Vegas and Exit 64 to accommodate increasing 
truck traffic along this segment of highway. 

3.1.2 Operations and Maintenance Phase 

During operations and maintenance (O&M), it is anticipated that the Projects operational staff of 5 onsite 
personnel each would generate up to an additional 20 one-way vehicle trips per day total. Most O&M personnel 
would work onsite during the day, but a small number of security personnel may work onsite during nights. 
Workers would use passenger vehicles to commute to the Project area, heavy vehicles would only be necessary 
during certain maintenance activities. The anticipated operational life of the Projects would be up to 50 years. 
The limited amount of traffic generated during O&M would not have an impact on Project access roads or 
intersections. 
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3.1.3 Decommissioning Phase 

Following the O&M phase, the Projects would be taken out of service and associated onsite and offsite facilities 
would be removed. Decommissioning would involve removal of the solar blocks and other facilities, with some 
buried components (such as cabling) potentially remaining in place. Traffic generated during decommissioning 
would be similar to the construction phase but would occur over a shorter period of time. 
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4.0 MITIGATION OF TRAFFIC IMPACTS – BEST MANAGEMENT PRACTICES 

The traffic impacts identified in the previous sections could cause minor (5-minute) delays to travelers in the 
vicinity of the Projects, specifically at the I-15 / US 93 / North Las Vegas Boulevard interchange. This section 
describes measures which could be used to reduce potential traffic impacts resulting from construction and 
decommissioning of the Projects. 

4.1 Motorist Information and Construction Area Signs 

Informing road users is one way to help reduce the impacts from traffic during construction and 
decommissioning. Both static and variable message signs may be used to inform users coming from each 
direction that there could be delays due to construction. When needed, this signage would be placed on I-15 on 
both sides of the US 93 intersection. The signs would inform drivers about the construction and any major 
delays and/or detours, allowing them to modify their travel choices. 

4.2 Construction Staging 

To mitigate any traffic impacts attributable to the construction/decommissioning workforce, construction and 
decommissioning start times could be staggered during peak activity, such that the workforce commuting each 
day would arrive/depart at different times. This could be done by grouping the workforce by 
construction/decommissioning areas. 

4.3 Carpooling 

While not expected, if needed, carpooling could be used during peak construction periods to reduce the total 
number of vehicles entering/departing the site, and in turn, reduce traffic congestion. The construction manager 
may coordinate with the workforce to determine the best location and time for carpooling workers to meet, if 
needed. Another possible option would be to organize a shuttle that would carry workers to and from the 
Project area from a centralized point, such as the Moapa Travel Plaza. 

4.4 Public Information and the Media 

Stakeholders such as NDOT, Clark County, and the Moapa community would be informed with outreach letters 
prior to construction and decommissioning. The letter would provide a description of the Projects, the 
construction/decommissioning timeframe, and any short-term traffic restrictions that may impact the 
stakeholders. The letters would also provide contact information for any stakeholders who may have questions. 

If needed, updates to the local communities through radio, the internet, or local newspaper could be used to 
provide current information to local users of I-15 and US 93 who may be impacted by construction and 
decommissioning of the Projects. Newspaper bulletins in local papers could also be used to provide information 
on upcoming work and areas of impact to local users. 

4.5 Off-Peak Hour Activities 

To minimize traffic during typical peak commuting hours, deliveries would be scheduled during off-peak hours, 
to the greatest extent practicable. 
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5.0 POTENTIAL EFFECTS TO THE PUBLIC 

5.1 Cyclists and Pedestrians 

Cyclists and pedestrians are rare in the vicinity of the Projects but could occasionally be present. The existing 
routes would continue to accommodate cyclists and/or pedestrians during construction and decommissioning as 
they currently do. 

5.2 Delivery and Service Vehicles 

I-15 serves commercial trucking and delivery and service vehicles traveling between Las Vegas and Salt Lake City. 
The Projects would increase traffic volumes on I-15 (particularly at exit 64) and on US 93, but major delays are 
not expected. If delays were to occur, they would be expected to have a minor effect on delivery and service 
vehicles travelling on these roads. 

5.3 Emergency Services 

Emergency vehicles dispatched through 911 services (e.g., emergency medical service, sheriff, State Highway 
Patrol, and fire departments) use routes within the Project vicinity. Clark County Fire Department has an 
agreement with the Tribe to provide fire protection and emergency medical services to the Reservation. The 
Moapa Fire Protection District, a part of Clark County Fire Department, provides services in the region. 
Emergency services would not be interrupted by the Projects. The Clark County Fire Department would be kept 
informed on the progress of construction and decommissioning activities in the Project area. 
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6.0 CONCLUSION 

Construction of the Projects may have impacts on the existing transportation networks by increasing traffic 
volumes during the 14- to 26-month construction phase. The increase in traffic during the 50-year O&M phase 
would be minimal. Impacts to transportation networks during the decommissioning phase would be similar to 
those during construction but would occur over a shorter period of time. 

Traffic volumes would increase along I-15, the interchange ramps at Exit 64, US 93, North Las Vegas Boulevard, 
and other access roads. Potential impacts to traffic and the local transportation network would be minimized 
with the implementation of the mitigation measures described in Section 3. 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix G – Traffic Management Plan G-8 



Appendix H 

Bird and Bat Conservation Strategy 



 

  
 

THIS PAGE LEFT INTENTIONALLY BLANK. 



 
      

      

 

  

 

  
    

    
    

    
    
    
      

    
     
    

    
    
    
    
     
    
    
    
    

    
    
    

    
    

    
    
    
     
   
    

Southern Bighorn Solar Projects 

BIRD AND BAT CONSERVATION STRATEGY 

TABLE OF CONTENTS 
1.0 INTRODUCTION ...........................................................................................................................1 

1.1 Purpose................................................................................................................................................1 
1.2 Goals ....................................................................................................................................................1 

2.0 LAW, REGULATIONS, AND CULTURAL TRADITIONS........................................................................2 
2.1 Migratory Bird Treaty Act ....................................................................................................................2 
2.2 Endangered Species Act ......................................................................................................................2 
2.3 Bald and Golden Eagle Protection Act.................................................................................................2 

3.0 PROPOSED PROJECT.....................................................................................................................3 
3.1 Project Area Description......................................................................................................................3 
3.2 Project Components ............................................................................................................................6 

3.2.1 Solar Blocks.............................................................................................................................6 
3.2.2 Operations and Maintenance Buildings .................................................................................6 
3.2.3 Water Supply ..........................................................................................................................6 
3.2.4 Lighting ...................................................................................................................................6 
3.2.5 Communication Systems Infrastructure.................................................................................7 
3.2.6 Collector Lines ........................................................................................................................7 
3.2.7 Battery Energy Storage System ..............................................................................................7 
3.2.8 Site Fencing.............................................................................................................................8 
3.2.9 Access Roads...........................................................................................................................8 

4.0 SPECIES OF CONCERN...................................................................................................................9 
4.1 Bat Species...........................................................................................................................................9 
4.2 Special Status Avian Species ..............................................................................................................10 

4.2.1 Golden Eagles .......................................................................... Error! Bookmark not defined. 
4.3 Special Status Avian Species ................................................................. Error! Bookmark not defined. 

5.0 AREAS OF RISK...........................................................................................................................13 
5.1 Collision Risk ......................................................................................................................................13 
5.2 Electrocution......................................................................................................................................13 
5.3 Territory Abandonment and Nest Disturbance.................................................................................13 
5.4 Habitat Loss and Fragmentation........................................................................................................14 
5.5 Artificial Lighting................................................................................................................................14 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix H – Bird and Bat Conservation Strategy H-i 



 

 
      

      

     

   
    
    
   
    
      
     

    
     
     
     
    
    
    

    

    
 

  
  

   

  

5.6 Ongoing Human Disturbance ............................................................................................................14 

6.0 MITIGATION MEASURES.............................................................................................................16 
6.1 Electrocution......................................................................................................................................16 
6.2 Anti-perching and Nesting.................................................................................................................16 
6.3 Habitat Loss and Fragmentation........................................................................................................17 
6.4 Lighting ..............................................................................................................................................17 
6.5 Nest Disturbance and Territory Abandonment.................................................................................17 
6.6 Litter Disposal and Removal ..............................................................................................................18 

7.0 MONITORING ............................................................................................................................19 
7.1 Pre-construction Avian Monitoring ...................................................................................................19 
7.2 Construction Avian Monitoring .........................................................................................................19 
7.3 Post-construction Mortality Monitoring ...........................................................................................19 
7.4 Permit Compliance ............................................................................................................................19 
7.5 Training ..............................................................................................................................................19 
7.6 Reporting ...........................................................................................................................................20 

8.0 ADAPTIVE MANAGEMENT..........................................................................................................21 

9.0 REFERENCES ..............................................................................................................................22 

LIST OF APPENDICES 
Appendix A Mortality Reporting Data Form 

Appendix B Nest Reporting Data Form 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix H – Bird and Bat Conservation Strategy H-ii 
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1.0 INTRODUCTION 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, have each 
entered into agreements with the Moapa Band of Paiute Indians (Moapa Band) to lease two adjacent sections of 
land for up to 50 years on the Moapa River Indian Reservation (Reservation) for the purposes of constructing, 
operating and maintaining, and eventual decommissioning of solar photovoltaic (PV) electricity generation 
facilities (referred to as the solar fields) and battery energy storage system (BESS). The two solar projects include 
the solar fields, access roads, and collector lines and are referred to as the Southern Bighorn Solar Project I 
(SBSP I) and Southern Bighorn Solar Project II (SBSP II). The two projects are collectively referred to as the 
Projects and/or SBSPs. The SBSPs would generate a combined capacity of up to 400 megawatts alternating 
current (MWac) of electricity: 300 MWac for the SBSP I and 100 MWac for the SBSP II. 

This Bird and Bat Conservation Strategy (BBCS) is a voluntary, project-specific document that outlines a plan to 
reduce the risks and mortality that result from bird and bat interactions with implementation of the Proposed 
Action. This plan may be updated prior to and during implementation of the Projects to refine specific 
conservation strategies and adapt to design criteria, schedule, and conditions. 

The statutory authority for addressing effects to birds stems primarily from the Migratory Bird Treaty Act 
(MBTA), the Bald and Golden Eagle Protection Act (BGEPA), and the Endangered Species Act (ESA). There are 
currently no bat species in Clark County, Nevada protected under the ESA (U.S. Fish and Wildlife Service 
[USFWS] 2020), though some bat species are protected under the state of Nevada regulations (Nevada Natural 
Heritage Program [NNHP] 2020) and as Bureau of Land Management (BLM) sensitive species (BLM 2017). The 
only portion of the Projects where protection of BLM Sensitive Species and Nevada State Listed Species is 
applicable is on the six acres of existing access road and three acres of existing transmission generation 
interconnection (gen-tie) line right-of-way (ROW) on BLM lands, however there would be no new disturbance on 
these lands. 

1.1 Purpose 

This BBCS has been prepared in compliance with State and federal regulations, as applicable, to outline project-
specific practices and measures for reducing avian and bat impacts resulting from construction, operation and 
maintenance (O&M), and decommissioning of the SBSPs. 

1.2 Goals 

The goal of this BBCS is to reduce bird and bat mortality (USFWS 2012) throughout the construction, O&M, and 
decommissioning of the Projects. The goals specific to this BBCS are to: 

1. Identify and isolate where avian and bat mortality has the potential to occur. 

2. Identify mitigation measures to reduce the potential for avian and bat mortality. 

3. Design overhead power lines to be avian safe in accordance with Avian Power Line Interaction 
Committee (APLIC) design standards (APLIC 2006, 2012) by minimizing electrocution and collision risk. 

4. Establish an avian and bat reporting system to document incidents of electrocution and collision 
mortality. 
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2.0 LAW, REGULATIONS, AND CULTURAL TRADITIONS 

Native birds in Nevada are protected primarily under three pieces of legislation: the ESA, MBTA, and BGEPA. 
Native bats are protected under the ESA, as BLM sensitive species, and as species protected under the state of 
Nevada. The Moapa Band does not have tribal guidance or regulations concerning birds and bats. 

2.1 Migratory Bird Treaty Act 

The Migratory Bird Treaty Act of 1918 (16 United States Code [U.S.C.] §§ 703–712) is administered by the USFWS 
(1998) and is the cornerstone of migratory bird conservation and protection in the U.S. The Act authorizes the 
Secretary of the Interior to regulate the taking of migratory birds and provides that it shall be unlawful, except 
as permitted by regulations, “to pursue, take, or kill any migratory bird, or any part, nest or egg of any such bird” 
(16 U.S.C. § 703). The list of species protected by the Act was updated in 2020 (Title 50 Part 10.13) and includes 
almost all bird species that are native to the U.S. The updated memorandum to the MBTA, M-37050 
(U.S. Department of the Interior Office of the Solicitor 2017), and subsequent guidance memorandum to 
M-37050 (USFWS 2018) conclude that “the take of birds resulting from an activity is not prohibited by the MBTA 
when the underlying purpose of that activity is not to take birds.” Therefore, incidental take (takings and/or 
killings that directly and foreseeably result from, but are not the purpose of, an activity) of migratory bird 
species is not strictly prohibited by the MBTA. The ESA and BGEPA are not changed by M-37050. 

2.2 Endangered Species Act 

The ESA provides a program for the conservation of threatened and endangered plants and animals and the 
habitats in which they are found. The law requires that federal agencies, in consultation with the USFWS, ensure 
that actions they authorize, fund, or carry out are not likely to jeopardize the continued existence of any listed 
species or result in the destruction or adverse modification of designated critical habitat of such species. The law 
also prohibits everyone, private person and federal agency alike, from "taking" endangered and threatened 
wildlife. "Take" is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or 
attempt to engage in any such conduct. “Harm” is further defined by USFWS to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly impairing behavioral 
patterns such as breeding, feeding, or sheltering. “Harass” is defined as actions that create the likelihood of 
injury to listed species to such an extent as to significantly disrupt normal behavior patterns which include, but 
are not limited to, breeding, feeding, or sheltering (USFWS 1998). Any activity that may result in the “incidental 
take” of threatened or endangered species requires permission from the USFWS under ESA Sections 7 or 10. 

2.3 Bald and Golden Eagle Protection Act 

The Bald and Golden Eagle Protection Act of 1940 (16 U.S.C. § 668, as amended) prohibits the take, disturbance 
or possession of bald and golden eagles with limited exceptions. Take, in the Act, is defined as “to pursue, shoot, 
shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.” Disturb is defined in the Act as “to agitate 
or bother a bald or golden eagle to a degree that causes or is likely to cause, based on the best scientific 
information available, 1) injury to an eagle; 2) a decrease in its productivity, by substantially interfering with 
normal breeding, feeding, or sheltering behavior; or 3) nest abandonment, by substantially interfering with 
normal breeding, feeding, or sheltering behavior.” Important eagle-use areas include eagle nests, foraging areas, 
or roost sites that eagles rely on for breeding, sheltering, or feeding, and the landscape features surrounding 
such nests, foraging areas, or roost sites that are essential for the continued viability of the site for breeding, 
feeding, or sheltering eagles. 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix H – Bird and Bat Conservation Strategy H-2 



 

 
      

      

  

  

        
       

       
      

     
       

       
    

        
        
       
      

      

        
 

     
     

 

    
  

  
      

  

     
        
    

   
    

     
        

     
   

3.0 PROPOSED PROJECT 

3.1 Project Area Description 

The solar fields would be constructed on up to approximately 2,600 acres for SBSP I and 1,000 acres for SBSP II 
(3,600 acres combined) within a lease option area of approximately 6,355 acres of tribal trust land within the 
Reservation. Figure H-1 shows the general location of the Project area. The Projects would be located 
approximately 30 miles northeast of Las Vegas in Clark County, Nevada, west of Interstate 15 (I-15) and east of 
U.S. Highway 93. The Projects would be located in Township 16 South, Range 4 East that includes all or parts of 
Sections 12–14, 22–27, and 33–36; Township 16 South, Range 5 East, Sections 4–9, 16–18, 30, and 31; and 
Township 17 South, Range 6 East, Sections 10–12, Mount Diablo Baseline and Meridian, Nevada. This land was 
set aside by the Moapa Band exclusively for the Projects. 

The infrastructure for the Projects would include approximately 10 miles of electric collector lines (7 miles for 
SBSP I and 3 miles for SBSP II) that would connect the Projects to the substations within the boundaries of the 
previously approved Eagle Shadow Mountain Solar Project ([ESMSP] see Figure H-2). From there, the electricity 
generated would connect to the existing 230-kilovolt (kV) gen-tie line within a designated utility corridor, which 
would deliver the electricity to the regional grid at NV Energy’s Reid Gardner Substation. 

The Project area is located in the Mojave Warm Desert and Mixed Desert Scrub habitat (Wildlife Action Plan 
Team 2012), which includes the creosotebush, Joshua tree forest, and tall and short blackbrush plant 
communities. The Projects are situated in the north end of the Dry Lake Valley, Nevada. The site consists 
primarily of low-profile bajada slopes and ephemeral washes, which drain to Dry Lake, a closed basin playa, and 
California Wash. 

The general ecological setting of the Projects is consistent with Mojave Desert scrub vegetation. The area is 
dominated by open stands of creosote bush (Larrea tridentata) and white bursage (Ambrosia dumosa). Desert 
saltbush (Atriplex spp.) scrub habitat and cactus-yucca scrub are also present and concentrated within 
ephemeral washes habitat (Wildlife Action Plan Team 2012). A more detailed description of the Project area can 
be found in the Environmental Impact Statement for the Projects. 

The Projects are estimated to result in approximately 501 acres of permanent disturbance for SBSP I and 
297 acres of permanent disturbance for SBSP II, as well as 2,141 acres of temporary disturbance for SBSP I and 
794 acres of temporary disturbance for SBSP II. Permanent disturbance areas would be those areas where the 
surface of the ground is not restored to its existing condition after construction, such as those relating to 
foundations or new access roads. Temporary disturbance areas include those where construction activity would 
take place but where restoration of the surface would be possible, such as those relating to temporary work 
areas, pull sites, solar fields, and laydown yards. In some places, areas of temporary disturbance would overlap 
with areas previously disturbed. A portion of the new access roads that would be constructed would be required 
for both Projects, and the associated disturbance is included in the calculations for both Projects. 
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  Figure H-1. Location of Projects 
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   Figure H-2. Solar Field Site Plan for the Southern Bighorn Solar Projects 
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3.2 Project Components 

The Projects would include the following main components. 

3.2.1 Solar Blocks 

The solar fields for each of the Projects include solar blocks consisting of mounted PV solar panels, inverter 
stations, and transformers. The electricity generated from the solar panels (direct electrical current [DC]) would 
be delivered through underground cables to an inverter station where the DC is converted to alternating 
electrical current [AC]. Solar panels would be installed on rows of single-axis trackers that would rotate to follow 
the sun over the course of the day. The solar panels would be up to 20 feet above ground at their highest point, 
which would occur during the morning and evening hours when the trackers are tilted at their maximum angle. 
Each solar block would be powered by a low-voltage electric drive motor. The motors would typically be 
operated for a few seconds every 5 to 10 minutes during daylight conditions to move the panels in 
approximately one-degree increments. 

3.2.2 Operations and Maintenance Buildings 

The solar fields may include an O&M building with onsite parking for each of the Projects. The O&M building 
would be steel framed with metal siding and roof panels and would be approximately 80 feet long by 20 feet 
wide by 20 feet high. 

The O&M building for each Project could include offices, repair facility/parts storage, a control room, and 
restrooms. A septic tank and leach field may be installed for collection, treatment, and disposal of sanitary 
waste. If a septic system were not installed, portable toilets would be used. 

Additional components of the O&M building would include aboveground water storage tanks, signage, a 
flagpole, trash containers, and Supervisory Control and Data Acquisition (SCADA) system. The O&M building and 
components would be equipped with exterior lighting, as approved by the Moapa Band and Bureau of Indian 
Affairs (BIA). Minimal lighting would be used and would be directed downward and away from wildlife habitat. 
Each of the O&M buildings and parking areas would occupy up to 6 acres. 

3.2.3 Water Supply 

The water supply required for the Projects would be leased from the Moapa Band and drawn from the Moapa 
Band’s existing water rights. The use of the Moapa Band’s water proposed by the Projects would help the 
Moapa Band affirm and sustain its rights to the water. Water would be brought in using trucks and stored in 
water storage tanks. This water would be used for dust control, human use, and washing of solar panels. During 
construction, up to 400 acre-feet (AF) of water (200 AF for each Project) would be required for dust control. 
Water use during O&M would not exceed 20 AF per year for each Project. This water would be used for solar 
panel washing and dust control. 

3.2.4 Lighting 

The lighting systems for the Projects would provide O&M personnel with illumination for both normal and 
emergency conditions near the main entrance and the Project substations. Lighting would be designed to 
provide the minimum illumination needed to achieve safety and security objectives and would be downward 
facing and shielded to focus illumination on the desired areas only. There would be no lighting in the solar fields. 
If lighting at individual solar panels or other equipment is needed for night maintenance, portable lighting would 
be used. 
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3.2.5 Communication Systems Infrastructure 

Telecommunications systems would be installed at the transformers, consisting of a remote terminal unit, 
communications line (i.e., T-1 line), microwave receiver, and miscellaneous communication cables and link 
equipment, as required. A meter would be installed to measure the energy output of the Projects. The 
microwave receiver would be mounted on an existing 130-foot-tall lattice structure, constructed as part of the 
ESMSP, to facilitate wireless communications and provide a back-up option for site telecommunications. 

The Projects would include a SCADA system that would allow for the remote monitoring and control of inverters 
and other Project components. The SCADA system would be able to monitor Project output and availability and 
to run diagnostics on the equipment. This equipment would be in the O&M building and would connect to the 
communications system. 

3.2.6 Collector Lines 

Energy generated from the solar blocks would be transferred through collector lines from inverters within each 
solar field to each Project’s substation, located in the previously approved ESMSP high-voltage area. 
Approximately three sets of collector lines would connect SBSP I to the SBSP I substation in the ESMSP high-
voltage area, and approximately one set of collector lines would connect SBSP II to the SBSP II substation in the 
ESMSP high-voltage area; see Figure H-2). At the Projects’ substations, the electricity would be stepped up to 
230 kV for delivery to NV Energy’s Reid Gardner Substation using the gen-tie constructed for the ESMSP. The 
Applicants intend to install the collector lines and fiber optic communication lines entirely underground, 
although sections of the lines may be installed overhead where they cross through the BLM-managed 
designated utility corridor in order to avoid conflicts with existing underground utilities. The locations of 
overhead collector line installation can only be determined during construction; therefore, the Proposed Action 
includes overhead and underground construction where collector lines cross the BLM-managed designated 
utility corridor. 

Underground collector lines would be installed in trenches up to 4 feet deep and 10 feet wide. A total of 
10 miles of collector lines (7 miles for SBSP I and 3 miles for SBSP II) consisting of four separate lines (three for 
SBSP I and one for SBSP II) would be constructed. Of this, up to 4 miles (3 miles for SBSP I and 1 mile for SBSP II) 
may be installed overhead where the collector lines cross the BLM-managed designated utility corridor. The 
collector lines would be constructed within approximately 33 acres of ROW for SBSP I (13 acres within the BLM-
managed utility corridor and 20 acres on the Reservation) and 21 acres of ROW for SBSP II (7 acres within the 
BLM-managed utility corridor and 14 acres on the Reservation). 

Overhead collector lines, if necessary, would include the construction of up to 57 support structures for SBSP I 
and 20 support structures for SBSP II across up to 2 linear miles for SBSP I (constructed as three parallel collector 
lines) and 1 linear mile for SBSP II (constructed as a single collector line), all within the BLM-managed designated 
utility corridor. The structures would be up to 50 to 75 feet above ground and spaced approximately 150 to 
300 feet apart. The poles would be buried at 10 percent of the pole height, plus 2 feet. The collector line ROW 
and permanent disturbance areas are expected to remain the same whether the collector lines are constructed 
overhead or underground. 

3.2.7 Battery Energy Storage System 

The Projects would include one or more BESSs which consist of modular and scalable battery packs and battery 
control systems that conform to national safety standards. The BESSs would be in pad-mounted, stackable metal 
structures (approximately 40 feet long by 8 feet wide by 8 feet high) or a separate building in compliance with 
applicable regulations. The maximum height of a building, if used, would not exceed 25 feet. The total acreage 
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of the BESSs would not exceed 12 acres for each Project. The dimensions and number of BESSs would vary 
depending on the application, supplier, chosen configuration, and applicable building standards. The BESSs 
would be located in the high-voltage area established as part of the previously approved ESMSP. 

3.2.8 Site Fencing 

Each of the Project sites would be enclosed within a chain link perimeter fence, potentially with barbed wire, 
measuring up to 8 feet in height (from finished grade). The fence would have controlled access points, lighting, 
and possibly security alarms, security camera systems with remote monitoring, and security guard vehicle 
patrols to deter trespassing and/or unauthorized activities. The fence would have a 6- to 8-inch opening at the 
bottom of the fence to allow for the movement of desert tortoises into and through the site during O&M. The 
O&M facilities would be surrounded by fencing that does not include the desert tortoise opening due to safety 
issues. There would be up to 80,000 linear feet of fencing for SBSP I and up to 17,000 linear feet for SBSP II, 
following the perimeters of the properties. 

3.2.9 Access Roads 

Within the solar fields, access roads would be built between the solar blocks to provide vehicle access to the 
solar equipment (e.g., solar panels, inverter stations, transformers). The internal access roads would occupy 
approximately 55 acres (35 acres for SBSP I and 20 acres for SBSP II). Turnarounds would be constructed at the 
terminus of the roads to facilitate vehicle and equipment turn-around. The existing soil surface of all access 
roads would be leveled with a road grader. In addition to grading, access roads that lead to inverter stations 
would be compacted and graveled with onsite materials. 

The primary access routes to the Projects would utilize existing roads. Access would be via I-15 and North Las 
Vegas Boulevard, and then along existing access roads on the Reservation. These existing roads on the 
Reservation include the access road for the existing Southern Paiute Solar Project facility, roads providing access 
to an existing tribal aggregate operation and water wells in the vicinity of the Projects, an access road within and 
adjacent to the BLM-managed designated utility corridor, and an unnamed road that connects to the town of 
Ute, Nevada. No major upgrades to these existing roads are anticipated; minor maintenance may be required 
during construction, O&M, and decommissioning. 

The Projects also include the construction of new access roads that connect the existing Southern Paiute Solar 
Project facility roads to the SBSP I and SBSP II solar fields, and a new access road within the proposed collector 
line ROW. Figure H-2 shows the location of the existing roads that would be used and the new access roads that 
would be constructed. 

The Projects would include 67 acres of access roads. Of this, 58 acres are existing access road (6 acres on BLM 
lands, 42 acres within the BLM-managed designated utility corridor, and 10 acres on Reservation lands). The 
Projects would require 8 acres of new access roads on Reservation land; of this, 4 acres of new access roads 
would be used by both Projects, 3 acres would access SBSP I only, and 1 acre would access SBSP II only. 
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4.0 SPECIES OF CONCERN 

The Project area for the SBSPs supports suitable nesting and/or foraging habitat for several avian species and 
potentially suitable foraging habitat for several species of bat. The following section describes the known and 
predicted occurrences of avian and bat resources in and around the Projects. 

4.1 Bat Species 

No bats are currently listed by the USFWS as threatened or endangered in Clark County, Nevada (USFWS 2020) 
though there are several bats listed under the NNHP as threatened, protected, and sensitive (NNHP 2020) and 
as BLM sensitive species (BLM 2017). From these lists, 11 species of bat could occur within the SBSPs 
(Table H-1). These species are only expected to be present during nocturnal foraging. There are no known or 
expected roosting locations or hibernacula within or in the immediate vicinity of the Projects. BLM policy is to 
provide these bat species with the same level of protection as is provided for ESA candidate species in BLM 
Manual 6840.06 C, that is to “ensure that actions authorized, funded, or carried out do not contribute to the 
need for the species to become listed.” The sensitive species designation is used for species that occur on BLM-
administered lands for which BLM has the capability to significantly affect the conservation status of the species 
through management. 

Table H-1. Bat Species with the Potential to Occur in the Project Area 

Scientific Name Common Name Status Potential to Occur 
in Project Area Habitat 

Antrozous 
pallidus Pallid bat NNHP, BLM 

Sensitive 
Low potential. Reliance 
on tree roosts. 

Arid deserts and grasslands. Shallow 
caves and crevices, rock outcrops 
buildings, and tree cavities. 

Corynorhinus 
townsendii 

Townsend’s 
big-eared bat 

NNHP, BLM 
Sensitive 

Low potential. Mine 
and cave obligates. 
Foraging habitat not 
present. 

Salt desert scrub, sagebrush and pinyon 
juniper, mahogany. Will not live in 
extreme desert environments 

Euderma 
maculatum Spotted bat NNHP, BLM 

Sensitive 

Low potential, prefers 
riparian areas for 
foraging. 

Desert scrub to forest habitats. Roosts in 
caves and crevices. 

Idionycteris 
phyllotis 

Allen’s lappet-
eared bat 

NNHP, BLM 
Sensitive 

Low potential. Prefers 
high coniferous forest. 

Uses a variety of habitats including 
Mojave desert scrub, coniferous forests, 
and riparian woodlands. 

Lasiurus 
blossevillii 

Western red 
bat 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. Woodland habitats, Muddy River area. 

Mactrous 
californicus 

California leaf-
nosed bat 

NNHP, BLM 
Sensitive 

Low potential. Occurs 
at lower elevations. 

Inhabits low deserts, caves, mines, 
buildings. 

Myotis 
californicus 

California 
myotis 

BLM 
Sensitive 

Moderate potential. 
Common, may forage 
within the Project area. 

Semiarid deserts and grasslands, forests, 
coastal forests and montane forests. 

Myotis 
thysanodes Fringed myotis NNHP, BLM 

Sensitive 
Low potential. Reliance 
on cave roosts. 

Low desert scrub to high elevation 
coniferous forests. 

Myotis velifer Cave myotis BLM 
Sensitive Low potential. Rare. Cave dwelling; will roost in rock or wall 

crevices, old buildings and under bridges. 
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Scientific Name Common Name Status Potential to Occur 
in Project Area Habitat 

Nyctinomops 
macrotis 

Big free-tailed 
bat 

BLM 
Sensitive Low potential. Rare. 

Inhabits rocky terrain, roosts in rocky 
cliffs, weather rock fissures including 
desert shrubs. 

Pipistrellus 
hesperus 

Western 
pipistrelle 

BLM 
Sensitive 

Moderate potential. 
Common. 

Desert habitats of blackbrush, creosote 
bush, salt desert shrub, and sagebrush 

Tadarida 
brasiliensis 

Brazilian free-
tailed bat 

NNHP, BLM 
Sensitive 

Moderate potential. 
Abundant in Nevada. 

Roosts in caves, manmade structures. 
Found from low desert to high 
mountains. 

Abbreviations: BLM = Bureau of Land Management; NNHP = Nevada Natural Heritage Program 
Source: Altenbach et al 2002, NNHP 2020 

4.2 Special Status Avian Species 

The golden eagle is protected under the BGEPA, which includes the September 11, 2009 Eagle Rule (Rule) 
50 Code of Federal Register (CFR) Parts 13 and 22, as well as the MBTA. Periodic helicopter surveys by the 
Nevada Department of Wildlife indicate that suitable nesting and remnant nests occur approximately three 
miles west of the Projects. The entire Project area is considered suitable foraging habitat for golden eagles and 
the species is likely to occasionally forage within the SBSPs. No suitable nesting habitat is present in the Project 
area and no known active nests occur closer than three miles from the Projects. The construction and O&M of 
the Projects is not expected to result in take. However, the potential for collision would be increased by the 
construction of these Projects if proper precautions are not taken. 

Multiple bird species are listed under the ESA, as BLM sensitive species, and protected under the State of 
Nevada Natural Heritage Program. Table H-2 addresses these special status species that could be found in the 
Project area, the protection afforded these species, their associated habitat, and the likelihood of occurrence. 

Table H-2. Special Status Bird Species with the Potential to Occur in the Project Area 

Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Aquila chrysaetos Golden eagle 

NNHP, BLM 
Sensitive, 
BGEPA, 
MSHCP 

Low potential to occur. 
Foraging habitat within 
the Project area. No 
breeding habitat 
present, with nearest 
3 miles to the west of 
the Projects. 

Prefers open country, especially around 
mountains, hills, and cliffs; uses a variety 
of habitats ranging from arctic to desert, 
including tundra, shrublands, grasslands, 
farmland, and areas along rivers and 
streams. 

Athene 
cunicularia 
hypugaea 

Western 
burrowing owl 

NNHP, BLM 
Sensitive, 
MSHCP 

High potential to be 
present within or near 
Project area. Nesting 
and foraging habitat 
present. 

Open habitats, sparse vegetation such as 
prairie, pastures, desert or shrub-steppe, 
and airports. Associated with prairie dogs 
and ground squirrels, whose burrows 
they use for nests. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Auriparus 
flaviceps Verdin NNHP 

High potential foraging 
and nesting habitat 
within and near the 
Project area. Potential 
nesting habitat along 
ephemeral washes. 

Inhabits desert regions of the U.S. and 
northern Mexico. Found wherever thorny 
scrub vegetation is present and prefer to 
nest in acacias (Acacia spp.), paloverde 
(Cercidium spp.), smoke tree (Dalea 
spinosa), mesquite (Prosopis spp.), or 
desert lavender (Hyptis emoryi). 

Buteo regalis Ferruginous 
hawk 

NNHP, BLM 
Sensitive, 
MSHCP 

Low potential, little 
suitable habitat 
present. 

Open grasslands, sagebrush flats, low 
foothills, and fingers of pinyon-juniper 
habitat 

Buteo swainsoni Swainson’s 
hawk 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Agricultural valleys with cotton, elm, or 
other suitable nest trees. 

Charadrius 
alexandrines 
nivosus 

Western snowy 
plover 

NNHP, BLM 
sensitive 

Low potential. No 
suitable habitat. 

Beaches, dry mud or salt flats, sandy 
shores of rivers, lakes, and ponds. 

Coccyzus 
americanus 

Yellow-billed 
cuckoo 

ESA LT, 
NNHP, BLM 
Sensitive, 
MSHCP 

Low potential. No 
suitable habitat. 

Open woodland, parks, deciduous 
riparian woodland; nests in tall 
cottonwood and willow riparian 
woodland. 

Empidonax traillii 
extimus 

Southwestern 
willow 
flycatcher 

ESA LE, 
NNHP, BLM 
Sensitive, 
MSHCP 

Low potential. No 
suitable habitat. 

Thickets, scrubby and brushy areas, open 
second growth, swamps, and open 
woodland with perennial water source. 

Falco peregrinus Peregrine 
falcon 

NNHP, BLM 
sensitive, 
MSHCP 

Low potential. Little 
suitable foraging 
habitat and no 
breeding habitat. 

Mountains, open forested regions, and 
human population centers. 

Gymnorhinus 
cyanocephalus Pinyon jay BLM 

Sensitive 
Low potential. No 
suitable habitat. 

Pinyon-juniper woodland, less frequently 
pine, also occurs in scrub oak and 
sagebrush. 

Hailiaeetus 
leucocephalus Bald eagle 

BLM 
Sensitive, 
BGEPA 

Low potential. No 
suitable habitat. 

Large bodies of water for feeding. 
Mature trees for roosting. 

Ixobrychus exilis Least bittern NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Fresh marshes, reedy ponds. Mostly 
freshwater but also brackish, in areas 
with tall, dense vegetation standing in 
water. 

Lanius 
ludovicianus 

Loggerhead 
shrike 

NNHP, BLM 
Sensitive 

High potential. foraging 
and nesting habitat 
within and near the 
Project area. 

Open country with short vegetation and 
well-spaced shrubs or low trees, with 
spines or thorns; frequents agricultural 
fields, pastures, old orchards, riparian 
areas, desert scrub, savannas, prairies, 
golf courses, and cemeteries. Prefers 
open habitat with perches for hunting 
and dense shrubs for nesting. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Melanerpes lewis Lewis’ 
woodpecker 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Open forest and woodland, often logged 
or burned, including oak, coniferous 
forest. 

Phainopepla 
nitens Phainopepla 

NNHP, BLM 
Sensitive, 
MSHCP 

Moderate potential to 
occur within or near 
the Project area. Could 
nest in the desert wash 
and mesquite bosque 
habitats in the vicinity 
of the Projects. 

Desert, riparian woodlands, and 
chaparral. Depend on fruiting desert 
mistletoe (Phoradendron californicum), 
which parasitizes the same trees used for 
nesting, and produces a stable, long-
lasting supply of berries. 

Psiloscops 
flammeolus 

Flammulated 
owl 

BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Open pine forests in mountains. Nests 
typically in ponderosa pine in cool, fairly 
dry zones. In some areas favors aspen 
groves. Can be found in dense thickets at 
lower elevations. 

Rallus obsoletus 
yumanensis 

Yuma 
Ridgway’s rail 

ESA LE, 
NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat 
present, though species 
may migrate over 
Projects. 

Freshwater marshes containing dense 
stands of cattails and bulrushes. 

Spizella breweri Brewer's 
sparrow 

NNHP, BLM 
Sensitive 

Low potential. Little 
suitable habitat 
present. 

Strongly associated with sagebrush in 
areas with scattered shrubs and short 
grass. 

Toxostoma 
bendirei 

Bendire's 
thrasher 

NNHP, BLM 
Sensitive 

High potential to occur 
within or near the 
Project area, nesting 
habitat occurs within 
Project area. 

Found in desert habitats, especially areas 
of tall vegetation, cholla cactus, 
creosotebush, and yucca, and in juniper 
woodland. 

Toxostoma 
crissale Crissal thrasher BLM 

Sensitive 

Moderate potential to 
occur and nest within 
or near the Project 
area. Suitable habitat 
occurs in Project area. 

Dense brush along desert streams, 
mesquite thickets. Habitat varies from 
dense mesquite along washes to sparse 
brush in open areas. Also in chaparral, 
manzanita, and other scrub. 

Toxostoma 
lecontei 

LeConte's 
thrasher 

NNHP, BLM 
Sensitive 

Moderate potential to 
occur and nest within 
or near the Project 
area. Suitable habitat 
occurs in Project area. 

Found in desert scrub, mesquite, tall 
riparian brush, and chaparral. Rarely 
occurs in habitats consisting of 
predominantly creosotebush. 

Abbreviations: BGEPA = Bald and Golden Eagle Protection Act; BLM = Bureau of Land Management; ESA = Endangered Species Act; LE = 
Listed Endangered; LT = Listed Threatened; MSHCP = Multiple Species Habitat Conservation Plan for Clark County 
(https://www.biologicaldiversity.org/programs/public_lands/deserts/nevada/pdfs/cc-appa.pdf); NNHP = Nevada Natural Heritage 
Program 
Source: NNHP Species List tool for Clark County, Nevada (http://heritage.nv.gov/species/lists.php) 
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5.0 AREAS OF RISK 

This section outlines potential risks to birds and bats resulting from implementation of the Projects. Section 6 
describes measures that will be implemented should the Projects be approved to avoid or minimize these risks 
associated with Project design, construction, and O&M. Section 7 addresses how the Applicants will monitor 
and prevent avian and bat species mortality, and Section 8 outlines Adaptive Management. 

5.1 Collision Risk 

Vulnerability to collision depends on many factors including bird and bat behavior and maneuverability, 
topography, weather, and power line design and placement. Bird collision with power lines has been 
documented for decades, and risk of collision is considered highest in areas where birds congregate, such as 
power lines that bisect daily flight paths to meadows, wetlands, and river valleys (APLIC 2006). 

Birds may have significant “blind spots,” increasing risk of collision even during daylight hours. Scanning below 
for prey or roost sites can render them blind to objects in the direction of travel (Martin and Shaw 2010). 
Overhead collector lines are the Project components that present the greatest risk of avian collision. Given that 
the collector lines would only be constructed overhead within the BLM-managed designated utility corridor, and 
that this corridor is currently populated with multiple electric transmission lines ranging in size from 230 kV to 
500 kV, the addition of small sections of additional overhead power line (up to three miles for both Projects) 
would be unlikely to increase the frequency of in-air collisions. The existing lines have been in place for many 
years and foraging flight patterns have most likely adapted to the vast size of the utility infrastructure. 

5.2 Electrocution 

Power lines are present in many wildlife habitats and may result in the electrocution of raptors and other bird 
species (APLIC 2006; Lehman et al. 2010). The potential for electrocutions depends on the arrangement and 
spacing of energized and grounded components of poles and towers that are sometimes used for perching, 
nesting, and other activities (APLIC 2006, 2012). The Projects include three miles of overhead collector lines (two 
miles for SBSP I and one mile for SBSP II) which represent a potential risk of electrocution or injury to birds. 

5.3 Territory Abandonment and Nest Disturbance 

Neither the Moapa Band, the BIA, nor the BLM have regulations quantitatively limiting noise generation from 
projects. If the Projects result in generation of noise levels and ground vibration in excess of standards 
established in applicable federal, State, and local general plans or noise ordinances, the noise and vibration 
could affect sensitive species. 

There is the potential for some bird species to use the Project area for foraging and nesting. Birds would be 
susceptible to noise disturbance, potentially resulting in alteration of foraging and/or nesting behaviors. Noise 
generation, vibration, vegetation removal, and ground-disturbing construction activities may result in nest 
destruction, nest abandonment, and loss of eggs and young. This impact would be greatest to ground-nesting 
and burrow-nesting birds such as western burrowing owl. Known golden eagle nesting areas are located three 
miles west of the Project. It is not expected that noise and other construction activity would affect nesting 
behavior of these known nests at this distance. 

Impacts to vegetation and presence of humans and machinery would deter most birds from within the solar 
facilities and therefore noise impacts to wildlife would be focused upon species immediately adjacent to the 
facilities. Given the location of the facilities, it is assumed that only short-term impacts would occur from noise 
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and vibration during construction, O&M, and decommissioning. Bird species may return to the area after 
construction. 

5.4 Habitat Loss and Fragmentation 

An estimated 798 acres (501 acres for SBSP I and 297 acres for SBSP II) would be permanently disturbed by the 
Projects and 2,872 acres (2,141 acres for SBSP I and 731 acres for SBSP II) would be temporarily disturbed by the 
Projects. The temporary and permanent disturbance areas are considered suitable foraging habitat for golden 
eagles and other avian/bat species discussed in this BBCS. Loss of foraging habitat could impact foraging 
behaviors of these avian and bat species, though the permanent impact of 798 acres of this habitat is very small 
(0.4 percent, assuming 10-mile foraging area) in comparison to available habitat within the area. 

The Project area currently supports suitable nesting and foraging habitat for some avian species, and foraging 
habitat for some bats. These species could potentially be adversely affected during construction and O&M 
activities. Bird nesting could also occur in the limited vegetation in the Project area and in ground burrows in or 
near the Project area. In the vicinity of the Projects, the avian nesting season for most bird species is from late 
February to early July. The human activity at the SBSPs could attract undesired species, such as ravens, that 
could affect the ability of other species to nest in the area. Workers will be trained to avoid activities that attract 
ravens and other scavengers/predators such as coyotes (Canis latrans) to the Project area, per the Projects’ 
Raven Control Plan (Appendix K of the Environmental Impact Statement [EIS]). 

Bat roosts or nursery colonies can occur in a variety of natural substrates or manmade structures that provide 
specific thermal properties and protection from predators. Typically, these are large, stable structures, 
uninhabited or with minimal use by humans, such as buildings, barns, bridges, or caves, mines, and trees. 
Likewise, aquatic features that produce insects can be an important resource for foraging bats. No bat roosting 
habitat currently exists for sensitive bat species within or near the Projects, but the site provides bat foraging 
habitat. 

Direct habitat loss will occur from the Projects, and habitat fragmentation may reduce the functionality of this 
area for birds and bats. However, because an abundance of similar lands are available in the vicinity to provide 
habitat for any individuals displaced from the Projects, and since the Projects are not located in a sensitive, 
unique, or significant area of ecological importance to bird or bat species, the impacts are likely to be small and 
have no significant population level effects on any bird or bat species in the area. 

5.5 Artificial Lighting 

Additional artificial light sources associated with O&M of the SBSPs could attract insects, which may result in 
concentrated foraging by avian and bat species that feed on insects nocturnally. Artificial lighting also has the 
potential to negatively affect migration patterns of migratory birds and bats that move through the area. 
Lighting impacts would be reduced by focusing light sources downward. If lighting at individual solar panels or 
other equipment is needed for night maintenance, portable lighting will be used. 

5.6 Ongoing Human Disturbance 

Maintenance would consist of dust control and grounds upkeep, cleaning and repair of PV modules, repair and 
upkeep of all transformers, inverters and wiring collection systems, control systems upkeep, building 
maintenance and water treatment, and permanent storm water controls and maintenance. 
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Routine preventative maintenance activities would be scheduled in accordance with the frequencies outlined in 
the original equipment manufacturer specifications. O&M would require the use of vehicles and equipment 
including but not limited to welding, re-fueling, lubricating, and panel washing equipment, forklifts, manlifts, and 
chemical sprayers for weed abatement. Flatbed trucks and pick-up trucks as well as utility vehicles would be 
used on a daily basis during construction at the facility. 

Major equipment maintenance and overhauls would be completed at intervals of approximately 5–10 years. 
Replacement of non-functioning equipment may require the use of heavy transport equipment and large 
overhead cranes. Noise and activity disturbance would occur as a result of the O&M activities, but the impacts 
would be minor and intermittent in nature and are expected to have little or no added impacts to birds or bats 
in the area. 
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6.0 MITIGATION MEASURES 

As discussed in Section 4, the Project area supports suitable habitat for bird species, thereby creating a potential 
for impacts to these species from construction and O&M activities. The potential for impacts to bats is low 
because they are not known to breed in the Project area. 

The following construction, O&M, and decommissioning measures will be implemented to minimize potential 
impacts on avian and bat species. 

6.1 Electrocution 

To protect avian species from electrocution, APLIC has established guidelines for electric power line design 
(APLIC 2006, 2012). Incorporating appropriate design standards into the construction of overhead collector lines 
will minimize electrocution risk. 

The overhead collector lines (if constructed) will have clearances between electrical components in accordance 
with the Suggested Practices for Avian Protection on Power Lines: the State of the Art in 2006 (APLIC 2006) and 
Reducing Avian Collisions with Power Lines (APLIC, 2012). In situations where particular hardware would present 
an electrocution risk (e.g., jumpers, cutouts, arrestors, transformers, etc.), perch guards and/or insulators will be 
installed, per APLIC guidelines, to minimize electrocution risk. 

All aspects of the substations, switching stations, transformers and power lines would be constructed utilizing 
avian-safe practices as suggested by APLIC, using industry standards (APLIC 2006). Any potential electrocution 
caused mortality to avian or bat species will be captured under the reporting system (Appendix A). 

6.2 Anti-perching and Nesting 

To reduce perching along segments of the overhead collector lines (if constructed), perch deterrents may be 
installed during construction. Anti-perching and anti-nesting devices, where appropriate, are important tools for 
reducing the risk of avian electrocution, protecting desert tortoise from increased predation, and keeping the 
entire electrical system running smoothly. If necessary, perch deterrents will be used primarily to eliminate the 
use of transmission lines and transmission line towers as hunting perches for raptor species. Deterring this kind 
of perching will limit the predation of other avian species or animals which use surrounding vegetation for 
foraging and nesting. 

Inspections of lines and other areas where raptors or corvids (crows and ravens) might nest along the collector 
lines will be conducted monthly during the breeding season (February 15 to August 31) for the first 3 years of 
operation. Inactive nests are not protected by MBTA, and removal will be conducted prior to the next breeding 
season. Should nesting activity become a long-term issue, alternate measures to discourage nesting activities 
should be implemented. Prior to removing or relocating any nests, facility personnel will consult with USFWS 
and, when necessary, proper USFWS permits will be obtained. Reporting of nests and nest relocation will be 
completed using forms found in Appendix B. Removal of inactive nests discovered by O&M staff will occur 
throughout the life of the Projects. 

Any hollow mine claim markers discovered onsite will also be removed to prevent birds from becoming 
entrapped. 
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6.3 Habitat Loss and Fragmentation 

Construction of the overhead collector lines would have a temporary effect on vegetation, but these areas will 
be allowed to revegetate, except within a 10-foot radius around poles for prevention of fire ignition. Wildlife 
species would be able to utilize these areas for habitat and foraging. Use of the existing gen-tie utility corridor 
for access largely restricts this impact to a previously impacted area, and aids in reduction of impacts to 
historically undisturbed areas within the Reservation and on BLM-managed lands. 

An Integrated Weed Management Plan (IWMP) has been prepared and submitted to the BIA, BLM, and the 
Moapa Band for review and approval (Appendix F of the EIS). Methods of noxious weed and invasive species 
identification, prevention, and treatment for the Projects are outlined in the IWMP. The IWMP recognizes the 
Projects’ impact on vegetation and defines the expected treatments and activities necessary to maintain the 
desired conditions for the vegetation communities within the Project area for the SBSPs. 

6.4 Lighting 

Lighting will be designed to provide minimum illumination needed to achieve O&M objectives and not emit 
excessive light to the night sky, This will be accomplished by installing light absorbing shields on top of all light 
fixtures and by focusing desired light in a downward direction (Reed et al. 1985). This will reduce the visibility of 
the lights to migratory birds traveling through the area. Downward facing lights will also reduce the number of 
insects attracted to lights resulting in a decrease of potential concentrated feeding areas for bats. Any additional 
lighting needed to perform activities such as repairs will be kept to a minimum and only used when these 
actions are in progress. 

6.5 Nest Disturbance and Territory Abandonment 

Vegetation clearing and ground-disturbing activities will be conducted outside the migratory bird nesting 
season, when practical. If ground-disturbing activities cannot be avoided during this time period, pre-
construction nest surveys shall be conducted by a qualified biological monitor within 3 days prior to the 
initiation of ground-disturbing activities. For all non-raptor bird species, surveys will cover all potential nesting 
habitat in and within 300 feet of the area to be disturbed. Any disturbance or harm to active nests will be 
reported within 48 hours to the USFWS and the BLM, if on BLM lands. The biological monitor will halt work if it is 
determined that active nests are being disturbed by construction activities and the appropriate agencies will be 
consulted. 

If vegetation clearing is proposed to begin during the breeding season, a qualified biologist will conduct pre-
construction nest surveys within 3 days prior to any vegetation clearing activities to identify all active nests 
within the construction area, and the vegetation and habitat type in which each nest is found will be recorded. 
Nest locations will be marked using handheld global positioning system (GPS) devices (but not marked in the 
field in order to avoid attracting potential nest predators); an avoidance area will be clearly marked on the 
ground in order to prevent equipment from impacting the nest. Environmental monitors will be in place during 
vegetation clearing activities during the construction period to minimize impacts to natural resources (see 
Section 7 below for more details on monitoring). During clearing activities associated with construction, 
qualified biologists will destroy bird nests only after young have fledged and will perform any mitigation 
measures necessary to reduce or eliminate negative effects on avian species inhabiting the construction area. 
Activities associated with the removal of nests or relocation of western burrowing owls are regulated by the 
USFWS under the MBTA. 
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If construction is scheduled to commence during the breeding season, a qualified biologist will conduct pre-
construction surveys within suitable habitat for western burrowing owls within 30 days prior to construction and 
the breeding season. All areas within 250 feet of the Projects will be surveyed, per USFWS 2007 Burrowing Owl 
Guidance. If an active nest is identified, there will be no construction activities within 250 feet of the nest 
location to prevent disturbance until the chicks have fledged or the nest has been abandoned, as determined by 
a qualified biologist. The occurrence and location of any western burrowing owl will be documented by 
biological monitors in daily reports and submitted to the qualified biologist on a daily basis. The qualified 
biologist will report all incidents of disturbance or harm to western burrowing owls within 48 hours to the 
USFWS and report any incidence of mortality on the proper form (Appendix A). 

When removal of occupied burrows is unavoidable, the following mitigation measures shall be implemented 
outside of the breeding season: 
 Passive relocation methods are to be used by the biological monitors to move the owls out of the impact 

zone. This includes covering or excavating all unoccupied burrows and installing one-way doors into 
occupied burrows. This will allow any animals inside to leave the burrow but will exclude any animals 
from re-entering the burrow. A period of at least 48 hours is required after the relocation effort to allow 
the birds to leave the impacted area before excavation of the burrow can begin. The burrows should 
then be excavated and filled in to prevent their reuse. 

6.6 Litter Disposal and Removal 

To minimize activities that attract prey and predators during construction and O&M, garbage will be placed in 
approved containers with lids and removed promptly when full to avoid creating attractive nuisances for birds 
and bats. Open containers that may collect rainwater will also be removed or stored in a secure or covered 
location so as not to attract birds. 
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7.0 MONITORING 

7.1 Pre-construction Avian Monitoring 

Prior to Project construction and where appropriate, monitors will flag the boundaries of areas where activities 
will need to be restricted to protect the species of concern discussed in this BBCS as well as other plant and 
animal species not listed. 

7.2 Construction Avian Monitoring 

During construction, biological monitors will be assigned to the Projects in areas of sensitive biological 
resources. The monitors will be responsible for ensuring that impacts to special status species, native 
vegetation, wildlife habitat, or unique resources will be avoided to the fullest extent possible. Areas identified 
during pre-construction monitoring that are flagged and restricted will be monitored by the biological monitors 
to ensure species protection during construction. 

7.3 Post-construction Mortality Monitoring 

Post-construction monitoring is not proposed for these Projects. The Moapa Southern Paiute Solar Project 
(formerly the K-Road Solar Project) is located on the reservation adjacent to and within the same habitat types 
as the SBSPs. Avian mortality surveys have been conducted for the Moapa Southern Paiute Solar facility since 
January 2017. Surveys from January 2017–July 2019 (29 months) have found only nine total avian mortalities at 
the solar site, four of which were determined to be caused by collision, and all were common species. No post-
construction mortality monitoring will be necessary at the SBSPs because this current data from the nearby 
existing project shows there are no issues related to avian mortalities at this location and within these habitat 
types. Following construction, O&M staff will be required to participate in the Worker Environmental Awareness 
Program (WEAP) training described below which will include a reporting protocol if avian mortalities are 
incidentally found during regular O&M activities. 

7.4 Permit Compliance 

The Applicants may find it necessary in some situations to obtain federal and State permits related to avian and 
bat species, including nest removal or relocation permits (depredation permit). In such situations, the Applicants 
may seek to obtain the relevant permit by working with the federal and State resource agencies to determine 
which permits are necessary. Under no circumstances will the Applicants perform any activity requiring a permit 
without first obtaining the proper permit or authorization to do so. 

7.5 Training 

A WEAP will be prepared and implemented. All construction crews and contractors will be required to 
participate in WEAP training prior to starting work on the Projects. This training will include a review of the 
special status species and other sensitive resources that could exist in the Project area, the locations of sensitive 
biological resources and their legal status and protections, and measures to be implemented for avoidance of 
these sensitive resources. A record of all trained personnel will be maintained. 
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7.6 Reporting 

Bird mortalities observed during construction of the Projects will be documented and reported to the USFWS 
within 48 hours. The Mortality Reporting Data Form found in Appendix A will be used to report bird mortalities. 
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8.0 ADAPTIVE MANAGEMENT 

This BBCS is a “living” document. Adaptive management will ensure an ongoing open communication between 
the Applicants and the agencies. The parties will cooperatively evaluate issues if they arise. The Applicants will 
work collaboratively with the BIA, BLM and USFWS to comply with legal requirements as well as the 
requirements contained within this BBCS. 
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___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

SOUTHERN BIGHORN SOLAR PROJECTS 
MORTALITY REPORTING FORM 

DATE: ______________ TIME: ____________ OBSERVER: _________________________________ 

PROXIMAL TO PROJECT COMPONENT: _____________________________________________________ 

CARCASS POSITION 

GPS COORDINATES East: ________________________North: _____________________________________ 

BEARING (degrees) to PROJECT COMPONENT: ___________________ 

DISTANCE (meters) to PROJECT COMPONENT: __________________ 

CARCASS DESCRIPTION 

SPECIES: __________________________________ 

SEX (circle):  M F  U AGE (circle):  A  J  U Tag/Band Number: _______________ 

CONDITION (circle): intact     scavenged     dismembered     feather spot     injured 

ESTIMATED TIME SINCE DEATH/INJURY (no. of days): <1  1 2 3 4  5  6 7  7+ 

CAUSE OF DEATH: 

OBSERVABLE INJURIES: 

SUBSTRATE/GROUND COVER (at carcass 

location):____________________________________________________ 

DISPOSITION OF CARCASS1 (circle):    left in place  removed collected for trials  collected for other: 

SHIPPED TO: 

[name of institution] 

[physical address] 

[phone/email] 
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___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

WEATHER CONDITIONS 

AIR TEMPERATURE (degrees Fahrenheit): __________ 

PRECIPITATON (last 24 hours, circle):  none light rain rain    heavy rain    hail    snow 

CLOUD COVER (circle):   clear mostly clear    partly cloudy    mostly cloudy    cloudy 

WIND DIRECTION: ______ SPEED (mph, circle):    0-10  10-20  20-30   30+    gusty 

NOTES (describe noteworthy weather conditions since last search, including high wind, fog, precipitation, and 

storm events): 

PHOTOGRAPHS2: 

Close Up:     Photo 1 ___________________________ Photo 2 _______________________________ 

Landscape: Photo 3 ____________________________ Photo 4 _______________________________ 

PHOTO NOTES: 

NOTIFICATION3: 

DATE: _______________________________   TIME: _____________________________________________ 

NAME: ______________________________ AGENCY/ASSOCIATION: ____________________________ 

NOTES: 

1 Permit required to handle bird carcasses. 
2 At least four photographs should be taken. Two should be close-in shots of the carcass and should be taken from at least two different angles. Two should 
be shots taken farther away showing the landscape (project components, surrounding habitat, etc.) and should be taken from at least two different angles). 
3 Indicate who was notified of the event, date, time, etc. 
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_____________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

__________________________________________________________________________ 

SOUTHERN BIGHORN SOLAR PROJECTS 

NEST REPORTING FORM 

DATE: ______________TIME: ____________ OBSERVER: _________________________________ 

PROXIMAL TO PROJECT COMPONENT: ______________________________________________________ 

NEST POSITION 

GPS COORDINATES East: ___________________________ North:________________________________ 

BEARING (degrees) to PROJECT COMPONENT: ___________________ 

DISTANCE (meters) to PROJECT COMPONENT: __________________ 

NEST DESCRIPTION 

SPECIES: __________________________________ 

SEX OF INDIVIDUALS AT NEST (circle all that apply): M  F  U 

AGE (circle all that apply):  A  J  U 

ESTIMATED NUMBER OF EGGS/CHICKS (IF APPLICABLE)  ______________________________ 

GENERAL DESCRIPTION OF NEST SITE 
Substrate (e.g., cliff or outcrop [rock type], tree/shrub [species, live/dead], ground, artificial structure [type]): 

Estimated height of substrate: _________(m)          Estimated height of nest above ground: ________(m) 

Nest type and location on substrate (e.g., stick nest in upper/lower canopy stick nest on/in ledge, pothole, or 

crevice; scrape on/in ledge, pothole, or crevice; stick nest on artificial platform mounted in tree; tree cavity; 

burrow; etc.): 

Protection from weather (YES/NO; describe nature of protection, e.g., tree canopy, cliff backdrop, 

pothole/crevice, burrow, etc.): 

Approximate compass direction of exposure to elements (wind, sun, etc.): ____________________________ 

Nest size—indicate whether estimated or measured:  ________________ 

Height (top to bottom)_______ Width (left to right)_______ Depth (back to front)_______  (meters) 

Known or probable alternative nests within territory and associated nest #’s: 
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___________________________________________________________________________________________ 

__________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

PHOTOGRAPHS1: 

Close Up:    Photo 1 ______________________ Photo 2___________________________________ 

Landscape: Photo 3 ______________________   Photo 4___________________________________ 

PHOTO NOTES: 

NOTIFICATION2: 
DATE: ______________________________ TIME: ________________________________________ 

NAME: _____________________________ AGENCY/ASSOCIATION: ___________________ 

NOTES: 

1 At least four photographs should be taken. Two should be close-in shots of the nest and should be taken from at 
least two different angles. Two should be shots taken farther away showing the landscape (project components, 
surrounding habitat, etc.) and should be taken from at least two different angles). 
2 Indicate who was notified of the event, date, time, etc. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

APLIC Avian Power Line Interaction Committee 
BESS battery energy storage system 
BIA Bureau of Indian Affairs 
BLM Bureau of Land Management 
EIS Environmental Impact Statement 
ESMSP Eagle Shadow Mountain Solar Project 
Gen-tie generation interconnection line 
I-15 Interstate 15 
kV kilovolt 
MBTA Migratory Bird Treaty Act 
Moapa Band Moapa Band of Paiute Indians 
mph miles per hour 
MWac megawatts alternating current 
O&M operations and maintenance 
PV photovoltaic 
Reservation Moapa River Indian Reservation 
RCP Raven Control Plan 
ROW right-of-way 
SCADA Supervisory Control and Data Acquisition 
SBSP I Southern Bighorn Solar Project I 
SBSP II Southern Bighorn Solar Project II 
US 93 U.S. Highway 93 
USFWS U.S. Fish and Wildlife Service 
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1.0 INTRODUCTION 

1.1 Background 

This Raven Control Plan (RCP) lists procedures two solar projects will follow, if the projects are 
approved, for the protection of wildlife species, such as the desert tortoise, from predation by other 
species that may be attracted to the projects as a result of construction or operation activities. The two 
projects are the Southern Bighorn Solar Project I (SBSP I) and Southern Bighorn Solar Project II (SBSP II), 
collectively referred to as the Projects and/or SBSPs. 

The RCP is being submitted to the U.S. Fish and Wildlife Service (USFWS) and Bureau of Indian Affairs 
(BIA) for approval prior to implementation. Once approved, the Applicants will be responsible for 
implementing the plan for the entire Projects. This RCP addresses activities that will occur during 
construction and operation of the Projects regarding control of ravens as a nuisance species. 

The Mojave desert tortoise (Gopherus agassizii) is a federally listed threatened species under the 
Endangered Species Act known to occur in and around the Project area. The Project area is not located 
in designated critical habitat for the desert tortoise. This RCP has been developed as a mitigation 
measure to reduce the effects of common raven (Corvus corax) and other avian predation on the desert 
tortoise and other native wildlife species as a result of increased human presence, the addition of 
potential roost and nest site structures, increased availability of water sources, and facility operation. 

Avian predators such as the common raven, loggerhead shrike (Lanius ludovicianus), and American 
kestrel (Falco sparverius) may be drawn to the Project area due to the increase in food sources (such as 
refuse and garbage cans) and an increase in nesting/perching areas (such as overhead collector lines). 
The solar generating facilities provide suitable habitat for the desert tortoise. Avian predators drawn to 
the Projects may forage nearby. An increase in avian predators within a project area is known to have an 
indirect negative effect on the desert tortoise (USFWS 2011). Implementing this RCP is intended to 
reduce this potential impact. 

1.2 Purpose of this Plan 

The purpose of this RCP is to offset direct and indirect environmental impacts to the desert tortoise and 
other species of wildlife from Project development by implementing specific measures designed to limit 
wildlife attractions and discourage avian and other scavengers that may prey on wildlife in and around 
the Project area. This includes, but is not limited to, collecting and disposing of all litter and trash found 
or produced at the site as well as limiting the availability of water. All management personnel will be 
familiar with the RCP. The Project Applicants and their approved contractors would be responsible for 
implementing this RCP. This RCP is applicable to the construction, operations and maintenance (O&M), 
and decommissioning of the Projects. 

1.3 Project Description 

300MS 8me, LLC and 425LM 8me, LLC (Applicants), both subsidiaries of 8minute Solar Energy, have each 
entered into agreements with the Moapa Band of Paiute Indians (Moapa Band) to lease two adjacent 
sections of land for up to 50 years on the Moapa River Indian Reservation (Reservation) for the purposes 
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of constructing, operating and maintaining, and eventual decommissioning of solar photovoltaic (PV) 
electricity generation facilities (referred to as the solar fields) and battery energy storage system (BESS). 

The infrastructure for the Projects would include approximately 10 miles of electric collector lines 
(7 miles for SBSP I and 3 miles for SBSP II) that would connect the Projects to a substation for each 
Project within the boundaries of the previously approved Eagle Shadow Mountain Solar Project (ESMSP). 
From there, the electricity generated would connect to the existing 230-kilovolt (kV) transmission 
generation interconnection (gen-tie) line within a designated utility corridor which would deliver the 
electricity to the regional grid at NV Energy’s Reid Gardner Substation. The primary access routes to the 
Projects would utilize existing roads. Access would be via Interstate (I-15), U.S. Highway 93 (US 93), and 
North Las Vegas Boulevard, and then along existing access roads on the Reservation. 

1.3.1 Project Area 

The Projects would be located approximately 30 miles northeast of Las Vegas in Clark County, Nevada, 
west of I-15 and east of US 93. The solar fields would be constructed on up to approximately 2,600 acres 
for SBSP I and 1,000 acres for SBSP II (3,600 acres combined) within a lease option area of approximately 
6,355 acres of tribal trust land within the Reservation. The Projects would be located in Township 16 
South, Range 64 East that includes all or parts of Sections 12–14, 22–27, and 33–36; Township 16 South, 
Range 65 East, Sections 4–9, 16–18, 30, and 31; and Township 17 South, Range 64 East, Sections 10–12, 
Mount Diablo Baseline and Meridian, Nevada . (Figure I-1). This land was set aside by the Moapa Band 
exclusively for the Projects. 

The Project area is located in the Mojave Warm Desert and Mixed Desert Scrub habitat (Wildlife Action 
Plan Team 2012), which includes the creosotebush, Joshua tree forest, and tall and short blackbrush 
plant communities. The area is dominated by open stands of creosote bush (Larrea tridentata) and 
white bursage (Ambrosia dumosa). Desert saltbush (Atriplex spp.) scrub habitat and cactus-yucca scrub 
are also present and concentrated within ephemeral washes habitat (Wildlife Action Plan Team 2012). A 
more detailed description of the Project area can be found in the Environmental Impact Statement for 
the Projects. 

1.3.2 Proposed Action 

The following sections describe the major features of the Proposed Action. For a comprehensive 
description of the Proposed Action, refer to the associated Environmental Impact Statement (EIS). 
Figure I-2 shows the conceptual site plan for the Projects. 

The Projects would utilize PV solar panels to generate a combined capacity of up to 400 megawatts 
alternating current (MWac) of electricity: 300 MWac for SBSP I and 100 MWac for SBSP II. Mounted PV 
solar panels, inverter stations, and transformers would be combined to form solar blocks which would 
be repeated to create electrical energy. 

The solar fields may include an O&M building with onsite parking for each of the Projects. Additional 
components of the O&M building would include aboveground water storage tanks, signage, a flagpole, 
trash containers, and Supervisory Data Control and Acquisition (SCADA) system. Each of the Projects 
would be enclosed within a chain link perimeter fence measuring up to 8 feet in height (from finished 
grade) with a 6- to 8-inch opening at the bottom of the fence to allow for the movement of desert 
tortoises into and through the site during O&M. The O&M facilities would be surrounded by fencing that 
does not include the desert tortoise opening due to safety issues. 
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Figure I-1. Project Vicinity 
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   Figure I-2. Project Layout 
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Energy generated from the solar blocks would be transferred through collector lines from inverters 
within each solar field to each Project’s substation, located in the previously approved ESMSP high-
voltage area. The Projects include 10 miles of collector lines (7 miles for SBSP I and 3 miles for SBSP II) 
consisting of four separate lines (three for SBSP I and one for SBSP II). The Applicants intend to install 
the collector lines entirely underground, however, up to 4 miles (3 miles for SBSP I and 1 mile for SBSP II) 
may be installed overhead where the collector lines cross the Bureau of Land Management (BLM)-
managed designated utility corridor to avoid conflicts with existing underground utilities. 
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2.0 RAVEN MANAGEMENT 

2.1 Introduction 

The raven management measures provided in this section were designed to discourage the presence of 
common ravens and other avian scavengers by limiting the availability of additional food and water 
resources, as well as roost and nest site opportunities on the SBSPs. Implementing the raven 
management measures will be the responsibility of the Project owners and the Environmental and 
Construction managers. The Worker Environmental Awareness Program will be implemented during 
construction, O&M, and decommissioning, which will include review of all the raven management 
measures described below. References to “ravens” in this RCP should be interpreted to mean ravens 
and other avian scavengers. 

2.2 Reduce Access to Food and Water Resources 

Ravens are opportunistic feeders with a varied diet and are known to make long-distance daily flights of 
up to 65 kilometers in a single day and several hundred kilometers over multiple days in search of food 
and water (Engel and Young 1992; Boarman 2003). Currently, garbage associated with existing land uses 
in the nearby city of Las Vegas provides a consistent local source of food for ravens. 

Project construction activities are likely to attract ravens. To prevent the addition of food and water 
subsidies, as well as to avoid attracting ravens to the Project area, the Applicants will implement the 
following measures. 

2.2.1 Garbage Management 

All garbage associated with the Projects during construction, O&M, and decommissioning will be 
contained in secure receptacles to prevent the introduction of food resources that could potentially 
attract or support ravens, coyotes, and other predators or scavengers. Secure, wildlife-proof, self-closing 
waste bins will be used for all organic waste. To reduce the possibility of ravens or other scavengers, 
such as coyotes, from ripping into bags and exposing the garbage, plastic bags containing garbage will 
not be left out for pickup. All such waste material must be in secure waste bins or dumpsters at all 
times. 

2.2.2 Prohibitions on Intentionally Feeding Ravens 

Project personnel will be prohibited from intentionally feeding ravens and other wildlife on and in the 
vicinity of the Projects. The Worker Environmental Awareness Program will inform Project personnel 
that they are prohibited from intentionally feeding ravens and will explain why feeding wildlife is 
detrimental to wildlife, including sensitive species, in and around the Project area. 

2.2.3 Limit Availability of Water 

Water is a valuable resource in the desert and natural sources are limited during the late spring and 
summer. In order to ensure that Project activities do not create an unnatural water source during 
construction, O&M, and decommissioning, water will be used in a manner that does not result in 
ponding or puddling, excluding storm water detention/retention basins, which will be designed to 
eliminate standing water within the basins within several days after even the worst expected storm 
events. Truck cleaning areas will be kept free of standing water during construction, O&M, and 
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decommissioning. Water used for dust suppression will be applied at a rate that does not result in 
ponding or puddling. If PV solar panel washing is necessary, it will be conducted in a manner that avoids 
ponding or puddling of water during times that ravens are active (early morning and late afternoon). 

2.3 Discourage Nesting 

To discourage nesting on Project structures, the Applicants will implement the following measures: 
1. Limiting Raptor Enhancement Measures. Utility pole design and construction will meet Avian 

Power Line Interaction Committee (APLIC) guidelines (APLIC 2006, 2012) intended to prevent 
avian mortality and discourage or eliminate the potential for raptor nests that could also be 
used by ravens. 

2. Utility and building structures. Acquire a Migratory Bird Treaty Act (MBTA) Depredation Permit 
in order to remove any raven nests that are found on Project infrastructure. USFWS will be 
consulted on any nest removal. 

3. Hazing. Unless implemented properly, hazing could have unintended consequences. Therefore, 
hazing will be implemented only under the direction of USFWS in situations where it is 
considered the best course of action. 

4. Structure removal. Elevated structures including utility poles will be removed during 
decommissioning. 

5. Perch deterrents. To reduce perching along overhead segments of the collector lines (if 
applicable), perch deterrents may be installed during construction. Anti-perching and nesting 
devices are important tools for reducing the risk of avian electrocution and keeping the entire 
electrical system running smoothly. These deterrents also eliminate the use of power lines and 
power line towers as hunting perches for raptor species, limiting the predation of other avian 
species or animals that use surrounding vegetation for foraging and nesting. Exact locations of 
perch deterrent poles will be determined in consultation with wildlife agencies prior to 
construction of the collector lines. 

6. Annual inspections. Inspections of utility lines and other areas where raptors or corvids (crows 
and ravens) might nest will be conducted annually during the breeding season. Inactive nests 
are not protected by MBTA, and removal will be conducted prior to the next breeding season. 
Should nesting activity become a long-term issue, alternate measures to discourage nesting 
activities should be implemented. Prior to removing or relocating any nests, facility personnel 
will consult with USFWS and, when necessary, proper permissions from USFWS will be obtained. 
Nests will be removed for the life of the Projects. More details on inspections, monitoring, and 
reporting are provided below in Section 3.0. 

2.4 Discourage Roosting 

Collector line structures or substations can provide roosting opportunities in areas where roosting 
opportunities are otherwise limited. Elevated roost locations offer ravens a view of their surroundings 
and prey below. If ravens are strongly attracted to the Project area by available food and/or water 
sources, it will be difficult to eliminate or control perching on Project structures or other nearby 
structures, such as existing transmission line towers. Ravens can be very persistent, and even if Project 
design features effectively discourage perching in the Project area, ravens attracted to the area will 
likely find other perching opportunities immediately adjacent to the Project area. Anti-perching 
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activities, therefore, are more focused on preventing activities that will attract ravens to the Projects 
(Boarman 2002), which include: 
 Roost prevention as a contingency. To avoid the introduction of new roost and nest locations 

for ravens (and consequently, non-target avian species), the Applicants will ensure perch 
enhancements are not installed. The SBSPs will be monitored to identify frequently used 
locations. Contingency measures will be implemented on a case-by-case basis, in consultation 
with BIA, when it becomes apparent that a particular location is favorable for daytime perches 
or evening roosting. This could include, for example, installation of triangles, plastic owls, and/or 
spikes to discourage nesting, per APLIC Guidelines (APLIC 2006). 

 Structure removal. All Project-related elevated structures will be removed when the Projects 
are decommissioned. 

 Limit speed limits to under 25 miles per hour (mph). This will reduce the potential for roadkill, 
which attracts birds and increases roosting. 
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3.0 RAVEN MONITORING AND REPORTING 

3.1 Monitoring 

Raven monitoring will be conducted following the construction of the SBSPs. The objective of the 
surveys will be to identify raven presence in the vicinity of the Projects and to monitor frequency of 
occurrence and behavior in those areas over time. The purpose of the surveys will be to identify the 
local sources of human-created resources and raven activity relative to the Projects. 

Raven monitoring will consist of driving surveys. Project roads will be driven slowly (<10 mph). 
Binoculars and spotting scopes will be used to observe raven activity within 2 kilometers of the Project 
area. All raven observations will be documented, including date, time, location, habitat, number of 
individuals, and behavior, as well as locations of occupied and potential nests. Survey visits will occur 
once monthly during the breeding season (February to August) during construction and for 3 years 
following completion of construction, and then once annually thereafter for the duration of facility 
operations and decommissioning. Each survey visit will last two days. Each day the survey route will be 
driven once in the early morning (starting 30 minutes prior to sunrise), a second time in the midday 
(starting between noon and 2 p.m.), and a third time in the evening (completed within one hour 
following sunset) (BLM 2014). 

If a raven or other avian scavenger nest is located, it will be monitored for signs of desert tortoise 
predation, if accessible. Desert tortoise mortality monitoring will then occur. This mortality monitoring 
will cover a 30-meter radius from the nest location. This area will be walked with 10-meter belt-
transects. The location of all desert tortoise carcasses or other signs of predation will be mapped and 
photographed and reported to the USFWS within 48 hours if dead tortoises are found. Transects will be 
walked twice per month for as long as the nest remains active. 

Incidental reporting of raven or nest sightings may also be provided by biologists conducting clearance 
surveys, monitoring construction activity, monitoring environmental compliance, translocating desert 
tortoises, and monitoring translocated desert tortoises. Biologists will be instructed to document raven 
observations during those surveys. Incidental raven or desert tortoise observations will be included in 
the monitoring reports. 

3.2 Reporting 

The Applicants will submit monitoring summary reports to the BIA and USFWS on an annual basis. The 
report will include: 
 The number and behavior of observed ravens 

 Raven nest and perch locations 

 Results of the management techniques 

 The observed effectiveness of the techniques in minimizing raven presence 

 Suggestions for improving raven management 

 Wildlife mortality attributed to predators 
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Observations of raven predation of desert tortoise (including sign) and occupied raven nests will be 
reported to the designated contacts at the BIA and USFWS by an electronic mail message within two 
days of the observation. 

3.3 Adaptive Management 

The agencies will review the results of raven control efforts and, in cooperation with the Project owners, 
will determine if changes in the plan are warranted following the first year of commercial operation of 
the Projects. If the agencies determine that the raven management program is effective, and the 
potential for ravens to adversely affect the local wildlife population is less than significant, then the 
raven surveying and reporting requirement may be discontinued. Components of the RCP, such as 
preventing access to food and water resources, preventing nesting, and discouraging roosting will 
remain effective throughout the lifetime of the Projects. 
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NEVADA DEPARTMENT OF WILDLIFE 
Southern Region 

3373 Pepper Lane, Las Vegas, Nevada 89120 
Phone: 702-668-3839 or 702-486-5127; Fax: 702-486-5133 

5 February 2020 

GILA MONSTER STATUS, IDENTIFICATION AND 
REPORTING PROTOCOL FOR OBSERVATIONS 

Status 

 The Gila monster (Heloderma suspectum) is secretive, difficult to detect, and seemingly 
rare relative to other species. These attributes led the State of Nevada decades ago to 
classify the species as Protected (Nevada Administrative Code 503.080). Their populations 
are also vulnerable to poaching, the cumulative effects of habitat loss, fragmentation and 
degradation, and climate changes (Wildlife Action Plan Team 2012). 

 Therefore, a person shall not hunt or take any protected wildlife, or possess any part thereof, 
without first obtaining the appropriate license, permit or written authorization from the 
Nevada Department of Wildlife (Nevada Administrative Codes 503.090 and 503.093). 

 The USDI Bureau of Land Management has recognized this lizard as a sensitive species 
since 1978 and is to manage public lands in a manner to avoid the necessity of higher federal 
protections (BLM Manual 6840 – Special Status Species). 

 In Clark County’s Multiple Species Habitat Conservation Plan (MSHCP), the Gila monster is 
an Evaluation Species, meaning inadequate information exists to determine if mitigation 
from MSHCP implementation would demonstrably cover conservation actions necessary to 
ensure its persistence without additional protective intervention as provided under the federal 
Endangered Species Act. 

 While the Gila monster is the only venomous lizard endemic to the United States, its 
behavioral disposition is somewhat docile and avoids confrontation. But it will readily 
defend itself if threatened. Most bites are considered illegitimate, not caused by Gila monster 
aggression, but resulting from human harassment or careless handling. Gila monsters are not 
dangerous unless molested or inappropriately handled and should never be harmed or killed. 

 The Nevada Department of Wildlife (NDOW) has ongoing management studies for greatly 
improving our understanding specific to Nevada’s banded Gila monster populations; hence, 
additional sightings and descriptions for this species distribution, habitat, and 
biological information is of utmost interest. 

 In assistance to gathering additional information about Nevada’s Gila monsters, NDOW will 
be notified whenever a Gila monster is encountered or observed, and under what 
circumstances (see Reporting Protocol below). 
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Identification 

The banded Gila monster (H. s. cinctum) is the only wild subspecies occurring in Nevada, and is 
restricted to Clark, Lincoln, and Nye counties. Found mainly below 5,000 feet elevation, its 
geographic range approximates that of the desert tortoise (Gopherus agassizii) in Nevada. Gila 
monster habitat requirements center on complex rocky landscapes of upland desert scrub 
overlapping desert wash, spring, and riparian habitats, often characteristic of alluvial fans 
(bajadas) and adjacent rocky fields. Gila monster habitat overlaps that of both the desert tortoise 
and chuckwalla (Sauromalus ater). 

Gila monsters are recognizable by a 
striking black and orange-pink 
coloration and bumpy, or beaded, 
skin. In keeping with its name, the 
banded Gila monster (shown left) 
retains a black chain-link, banded 
pattern into adulthood. Sometimes 
other non-venomous lizards are 
mistaken for the Gila monster. Of 
these, the western banded gecko 
(Coleonyx variegatus) and the 
chuckwalla are the most frequent. 
All three share similar habitats. 

To untrained eyes, the color pattern and 
finely granular skin of the western 
banded gecko (right) may have the 
looks of a baby or juvenile Gila 
monster. But gecko heads are more 
pointed at the snout and the relatively 
large eyes have vertical pupils befitting 
their nighttime habits. Gila monsters 
may be both nocturnal and diurnal; the 
smallish eyes have round pupils. 
Snouts are bluntly rounded. Newly 
hatched Gila monsters vary in length at 5-7 inches with a vivid orange and black, banded pattern. 
Western banded geckos are generally smaller than 4 inches with cream to yellow background 
colors and brown to purple banded patterns. 

Chuckwalla adults (left) and juveniles have a 
body shape somewhat suggestive of the Gila 
monster, but they lack the coarsely beaded skin 
and showy black and orange-pink body pattern. 
While juvenile chuckwallas can have orange and 
black banded tails, this colorful banding fades as 
chuckwallas mature. From nose to tail tip, adult 
chuckwallas may reach 17 inches long, rivaling 
that of the Gila monster. Chuckwallas are 
herbivorous. When alarmed, they are fast movers 
seeking cracks and crevices into which they can 

wedge themselves by inflating their bodies with air. Chuckwallas are diurnal and rock dwellers. 
Ver. 5Feb2020 Page 2 of 3 



                     

   
 

               
               
                

              
              

 
                 

              
              

                 
                  

                   
            

              
                

              
           

             
            

            
 

              
                
            

             
                  

                
             
             

 
              

               
             

           
                   

                 
             
               

              
                   

                   
         

 
            

              
      

 
            
             

    

Reporting Protocol 

Field workers (e.g. construction foremen, bio-monitors) must at least know how to: (1) identify a 
Gila monster by distinguishing it from other lizards like the chuckwalla and western banded gecko 
(see Identification above); (2) Report any Gila monster observation to the NDOW; (3) Be aware of 
the consequences of a Gila monster bite resulting from carelessness or unnecessary harassment; and, 
(4) Be advised of protective measures provided under state law and federal management policies. 

1) Live Gila monsters found in harm’s way in the construction site will be captured and then 
detained by the project biologist or equivalent personnel in a cool (<85°F), shaded environment 
(air-conditioned vehicle or trailer is okay) until a NDOW biologist can arrive for biological 
documentation prior to its release Although a Gila monster is venomous and can inflict a serious 
bite, its relatively slow gate allows for it to be easily coaxed or carefully lifted into an open 
bucket or box using a long handled instrument like a snake hook, tongs, or shovel (Note: it is not 
the intent to request unreasonable action to facilitate captures; additional coordination with 
NDOW will clarify logistical points). For safe detainment, an unused or sterile 5-gallon plastic 
bucket with a secure, vented lid; an 18"x18"x4" plastic sweater box having a secure, vented lid; 
or, a tape-sealed cardboard box of similar dimension may be used. And, written information 
identifying the mapped capture location, Global Positioning System (GPS) coordinates in 
Universal Transverse Mercator (UTM) using North American Datum (NAD) 83 Zone 11 along 
with date, time, and circumstances (e.g. biological survey, construction monitoring) and habitat 
description (e.g. vegetation, slope, aspect, substrate) will also be provided to NDOW. 

2) Injuries to Gila monsters may occur during excavation, blasting, road grading, or other 
construction activities. In the event a Gila monster is injured, it should be transferred to a 
veterinarian proficient in reptile medicine for evaluation of appropriate treatment. Therapy or 
euthanasia expenses will not be covered by NDOW. However, NDOW will be immediately 
notified of any injury to a Gila monster and which veterinarian is providing care for the animal. If 
an animal is killed or found dead, the carcass will be immediately frozen and transferred to 
NDOW with a complete written description of the discovery and circumstances, date, time, 
habitat, and mapped location (GPS coordinates in UTM using NAD 83 Z 11). 

3) Should NDOW’s assistance be delayed, biological or equivalent acting personnel on site should 
detain the Gila monster out of harms way until NDOW personnel can respond. The Gila 
monster should be detained until NDOW biologists have responded. Should NDOW not be 
immediately available to respond for photo-documentation, a digital camera (>5 mega-pixels) 
will be used to take good quality images of the Gila monster in situ at the location of live 
encounter or dead salvage. The pictures will be provided to NDOW at the address above or the 
email address below along with specific location information including GPS coordinates in UTM 
using NAD 83 Z 11, date, time and habitat description. Pictures will show the following 
information: (1) Encounter location (landscape with Gila monster in clear view); (2) a clear 
overhead shot of the entire body with a ruler next to it for scale (Gila monster should fill camera's 
field of view and be in sharp focus); and, (3) a clear, overhead close-up of the head (head should 
fill camera's field of view and in sharp focus). 

Please Remember: Gila monsters are considered sensitive species and sharing of observation 
information to sources outside of NDOW or other permitting agencies may result in adverse 
conservation or administrative consequences. 

Contact NDOW Biologist Jason L. Jones at 702.668.3938 (office), 208-240-0194 (cell; leave 
message or text), 702.486.5127 (front desk) or by e-mail at jljones@ndow.org for additional 

information regarding these protocols. 
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Southern Bighorn Solar Projects 

BLM SENSITIVE SPECIES AND NEVADA STATE-LISTED SPECIES 

The following table was compiled using species lists from the four previous environmental impact statements 
(EISs) for solar projects on the Reservation (Southern Paiute Solar Project [Bureau of Indian Affairs (BIA) 2012: 
pages 3-47 through 3-51]; Moapa Solar Energy Center [BIA 2014: pages 3-33 through 3-36 and 3-43 through 3-
46]; Aiya Solar Project [BIA 2016: pages 3-28 through 3-43], and Eagle Shadow Mountain Solar Project [BIA 2019: 
pages 3-24 through 3-35]), the Nevada Natural Heritage Program (NNHP) Species List tool 
(http://heritage.nv.gov/species/lists.php), the NNHP Plant and Animal Watch List (NNHP 2020a), and the NNHP 
At-Risk Plant and Animal Tracking List (NNHP 2020b). Only species with the potential to occur within the Project 
area for the Southern Bighorn Solar Projects (SBSPs) are included in Table K-1. 

Table K-1. Nevada State-listed and BLM Sensitive Plants and Wildlife 

Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Birds 

Aquila chrysaetos Golden eagle 

NNHP, BLM 
Sensitive, 
BGEPA, 
MSHCP 

Low potential to occur. 
Foraging habitat within 
the Project area. No 
breeding habitat 
present, with nearest 
3 miles to the west of 
the Projects. 

Prefers open country, especially around 
mountains, hills, and cliffs; use a variety 
of habitats ranging from arctic to desert, 
including tundra, shrublands, grasslands, 
farmland, and area along rivers and 
streams. 

Athene 
cunicularia 
hypugaea 

Western 
burrowing owl 

NNHP, BLM 
Sensitive, 
MSHCP 

High potential to be 
present within or near 
Project area. Nesting 
and foraging habitat 
present. 

Open habitats, sparse vegetation such as 
prairie, pastures, desert or shrub-steppe, 
and airports. Associated with prairie dogs 
and ground squirrels, whose burrows 
they use for nests. 

Auriparus 
flaviceps Verdin NNHP 

High potential foraging 
and nesting habitat 
within and near the 
Project area. Potential 
nesting habitat along 
ephemeral washes. 

Inhabits desert regions of the U.S. and 
northern Mexico. Found wherever thorny 
scrub vegetation is present and prefer to 
nest in acacias (Acacia spp.), paloverde 
(Cercidium spp.), smoke tree (Dalea 
spinosa), mesquite (Prosopis spp.), or 
desert lavender (Hyptis emoryi). 

Buteo regalis Ferruginous 
hawk 

NNHP, BLM 
Sensitive, 
MSHCP 

Low potential, little 
suitable habitat 
present. 

Open grasslands, sagebrush flats, low 
foothills, and fingers of pinyon-juniper 
habitat 

Buteo swainsoni Swainson’s 
hawk 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Agricultural valleys with cotton, elm, or 
other suitable nest trees. 

Southern Bighorn Solar Projects Final EIS May 2021 
Appendix K – BLM-Sensitive and Nevada State Listed Species K-1 

http://heritage.nv.gov/species/lists.php


 
      

       

     
   

 
 

 

 
 

 
   

  

 
 

 

 

  
  

 

 
   

   

 
  

 
 

  
  

 

   
  

 
 

  

 
 

 
 

 
 

 

 

 
 

   
 

 
 

 
 

  
 

 
   

 

  
 

 
 

 
  

 
 

 
 

 

 
 

 

 

 
 

 
 

  

 
  

 
 

 

  
 

 
 

 
 

 
 

 

Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Charadrius 
alexandrines 
nivosus 

Western snowy 
plover 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Beaches, dry mud or salt flats, sandy 
shores of rivers, lakes, and ponds. 

Falco peregrinus Peregrine 
falcon 

NNHP, BLM 
Sensitive, 
MSHCP 

Low potential. Little 
suitable foraging 
habitat and no 
breeding habitat. 

Mountains, open forested regions, and 
human population centers. 

Gymnorhinus 
cyanocephalus Pinyon jay BLM 

Sensitive 
Low potential. No 
suitable habitat. 

Pinyon-juniper woodland, less frequently 
pine, also occurs in scrub oak and 
sagebrush. 

Hailiaeetus 
leucocephalus Bald eagle 

BLM 
Sensitive, 
BGEPA 

Low potential. No 
suitable habitat. 

Large bodies of water for feeding. 
Mature trees for roosting. 

Ixobrychus exilis Least bittern NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Fresh marshes, reedy ponds. Mostly 
freshwater but also brackish, in areas 
with tall, dense vegetation standing in 
water. 

Lanius 
ludovicianus 

Loggerhead 
shrike 

NNHP, BLM 
Sensitive, 
MSHCP 

High potential. 
Foraging and nesting 
habitat within and near 
the Project area. 

Open country with short vegetation and 
well-spaced shrubs or low trees, with 
spines or thorns; frequents agricultural 
fields, pastures, old orchards, riparian 
areas, desert scrub, savannas, prairies, 
golf courses, and cemeteries. Prefers 
open habitat with perches for hunting 
and dense shrubs for nesting. 

Melanerpes lewis Lewis’ 
woodpecker 

NNHP, BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Open forest and woodland, often logged 
or burned, including oak, coniferous 
forest. 

Phainopepla 
nitens Phainopepla 

NNHP, BLM 
Sensitive, 
MSHCP 

Moderate potential to 
occur within or near 
the Project area. Could 
nest in the desert wash 
and mesquite bosque 
habitats in the vicinity 
of the Projects. 

Desert, riparian woodlands, and 
chaparral. Depend on fruiting desert 
mistletoe (Phoradendron californicum), 
which parasitizes the same trees used for 
nesting, and produces a stable, long-
lasting supply of berries. 

Psiloscops 
flammeolus 

Flammulated 
owl 

BLM 
Sensitive 

Low potential. No 
suitable habitat. 

Open pine forests in mountains. Nests 
typically in ponderosa pine in cool, fairly 
dry zones. In some areas favors aspen 
groves. Can be found in dense thickets at 
lower elevations. 

Spizella breweri Brewer's 
sparrow 

NNHP, BLM 
Sensitive 

Low potential. Little 
suitable habitat 
present. 

Strongly associated with sagebrush in 
areas with scattered shrubs and short 
grass. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Toxostoma 
bendirei 

Bendire's 
thrasher 

NNHP, BLM 
Sensitive, 
MSHCP 

High potential to occur 
within or near the 
Project area, nesting 
habitat occurs within 
Project area. 

Found in desert habitats, especially areas 
of tall vegetation, cholla cactus 
(Cylindropuntia spp.), creosotebush 
(Larrea tridentata), and yucca (Yucca 
spp.), and in juniper woodland. 

Toxostoma 
crissale Crissal thrasher BLM 

Sensitive 

Moderate potential to 
occur and nest within 
or near the Project 
area. Suitable habitat 
occurs in Project area. 

Dense brush along desert streams, 
mesquite thickets. Habitat varies from 
dense mesquite along washes to sparse 
brush in open areas. Also in chaparral, 
manzanita, and other scrub. 

Toxostoma 
lecontei 

LeConte's 
thrasher 

NNHP, BLM 
Sensitive, 
MSHCP 

Moderate potential to 
occur and nest within 
or near the Project 
area. Suitable habitat 
occurs in Project area. 

Found in desert scrub, mesquite, tall 
riparian brush, and chaparral. Rarely 
occurs in habitats consisting of 
predominantly creosotebush. 

Mammals 

Antrozous 
pallidus Pallid bat NNHP, BLM 

Sensitive 
Low potential to occur. 
Reliance on tree roosts. 

Arid deserts and grasslands. Shallow 
caves and crevices, rock outcrops 
buildings, and tree cavities. 

Corynorhinus 
townsendii 

Townsend’s 
big-eared bat 

NNHP, BLM 
Sensitive 

Low potential to occur. 
Mine and cave 
obligates. No suitable 
habitat. 

Salt desert scrub, sagebrush and pinyon 
juniper, mahogany. Will not live in 
extreme desert environments. 

Euderma 
maculatum Spotted bat NNHP, BLM 

Sensitive 

Low potential to occur, 
prefers riparian areas 
for foraging. 

Desert scrub to forest habitats. Roosts in 
caves and crevices. 

Idionycteris 
phyllotis 

Allen’s lappet-
eared bat 

NNHP, BLM 
Sensitive 

Low potential to occur. 
Prefers high coniferous 
forest. 

Uses a variety of habitats including 
Mojave desert scrub, coniferous forests, 
and riparian woodlands. 

Lasiurus 
blossevillii 

Western red 
bat 

NNHP, BLM 
Sensitive 

Low potential to occur. 
No suitable habitat. Woodland habitats, Muddy River area. 

Mactrous 
californicus 

California leaf-
nosed bat 

NNHP, BLM 
Sensitive 

Low potential to occur. 
Occurs at lower 
elevations. 

Inhabits low deserts, caves, mines, 
buildings. 

Myotis 
californicus 

California 
myotis 

BLM 
Sensitive 

Moderate potential to 
occur. Common, may 
forage within the 
Project area. 

Semiarid deserts and grasslands, forests, 
coastal forests, and montane forests. 

Myotis 
thysanodes Fringed myotis NNHP, BLM 

Sensitive 

Low potential to occur. 
Reliance on cave 
roosts. 

Low desert scrub to high elevation 
coniferous forests. 

Myotis velifer Cave myotis BLM 
Sensitive 

Low potential to occur. 
Rare. 

Cave dwelling; will roost in rock or wall 
crevices, old buildings, and under 
bridges. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Nyctinomops 
macrotis 

Big free-tailed 
bat 

BLM 
Sensitive 

Low potential to occur. 
Rare. 

Inhabits rocky terrain, roosts in rocky 
cliffs in weathered rock fissures and 
crevices. Also roost in buildings and 
plants including pines and desert shrubs. 

Pipistrellus 
hesperus 

Western 
pipistrelle 

BLM 
Sensitive 

Moderate potential to 
occur. Common. 

Desert habitats of blackbrush, 
creosotebush, salt desert shrub, and 
sagebrush. 

Tadarida 
brasiliensis 

Brazilian free-
tailed bat 

NNHP, BLM 
Sensitive 

Moderate potential to 
occur. Abundant 
species in southern 
Nevada. 

Roosts in caves, manmade structures. 
Found from low desert to high 
mountains. 

Vulpes macrotis Desert kit fox NNHP, BLM 
Sensitive 

Moderate potential to 
occur. Suitable habitat 
is present. 

Widely distributed throughout the arid 
southwest and can be found in a variety 
of habitat types. Kit foxes rely on dens 
throughout the year for rest sites, shelter 
against harsh weather, as bearing and 
rearing locations for young, and as an 
escape from predators. They can dig 
their own dens but will often enlarge 
existing dens that were made by badgers 
or rodents. Also known to use 
exposed/protected pipes or smaller 
culverts which provide protection from 
predators, harsh conditions, and 
temporary and maternal dens. 

Reptiles 

Heloderma 
suspectum 
cinctum 

Gila monster 
NNHP, BLM 
Sensitive, 
MSHCP 

Moderate potential to 
occur. Suitable habitat 
is present. 

Occurs in Clark, Lincoln, and Nye counties 
in Nevada. Found mainly below 
5,000 feet, its geographic range 
approximates that of the desert tortoise 
and is coincident to the Colorado River 
drainage. Occurs in desert wash, spring, 
and riparian habitats that inter-digitate 
primarily with complex rocky landscapes 
of upland desert scrub. They will use and 
are occasionally encountered out in 
gentler terrain of alluvial fans (bajadas). 
Gila monsters are secretive and difficult 
to locate, spending greater than 
95 percent of their lives underground. 

Dipsosaurus 
dorsalis Desert iguana NNHP, BLM 

Sensitive 

Moderate potential to 
occur. Suitable habitat 
is present. 

Inhabits creosotebush scrub from below 
sea level to 3,300 feet. It prefers 
hummocks of loose sand and patches of 
firm ground with scattered rocks, as well 
as desert washes. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Plants 

Arctomecon 
merriamii 

White bear 
poppy 

NNHP, BLM 
Sensitive 

Low potential to occur 
based on habitat 
models (Hamilton and 
Kokos 2011). 

An evergreen perennial herb that blooms 
from April through July. Found in Nevada 
from Clark, Nye, and Lincoln counties on 
a wide variety of dry to sometimes moist 
basic soils, including alkaline clay and 
sand, gypsum, calcareous alluvial gravels, 
and carbonate rock outcrops in 
chenopod scrub and rocky Mojave Desert 
communities from 1,600 to 6,280 feet. 
Suitable habitat for this species is limited 
to the badland soil types. 

Astragalus geveri 
var. triquetrus 

Three corner 
milkvetch 

NNHP, BLM 
Sensitive 

Low potential to occur 
based on habitat 
models (Hamilton and 
Kokos 2011). Deep 
sandy soil or dunes are 
not present. 

Short, spindly, but upright annual forb 
with pinnately divided leaves. Requires 
open, deep sandy soil or dunes, generally 
stabilized by vegetation and/or a gravel 
veneer and is dependent on sand dunes 
or deep sand in Nevada. 

Astragalus 
nyensis Nye milkvetch NNHP 

Moderate potential to 
occur. Suitable habitat 
is present. 

Found in the foothills of desert 
mountains, calcareous outwash fans and 
gravelly flats, and sometimes in sandy 
soil. Associated plants are creosotebush, 
white bursage, and cheesebush. 

Eriogonum 
corymbosum var. 
nilesii 

Las Vegas 
buckwheat 

NNHP, BLM 
Sensitive 

Low potential to occur. 
Nearest potentially 
suitable habitat based 
off Hamilton 2019 
models is 0.6 mile 
south of the SBSPs. 

Found in sandy substrates comprised 
mainly of gypsum. In 2008, the USFWS 
considered protecting the Las Vegas 
buckwheat under the ESA but 
determined it does not warrant 
protection. GIS models to understand 
distribution of plant and suitable habitat 
(gypsiferous soils) were developed 
(Hamilton and Kokos 2011; Hamilton 
2019). 

Eriogonum 
viscidulum 

Sticky 
buckwheat 

NNHP, BLM 
Sensitive 

Low potential to occur 
within the Project area. 
No suitable habitat. 

A tall, erect, and spreading annual, 1.6 to 
13.1 feet (0.5 to 4 meters) high and 
minutely viscid. Leaves are basal with 
leaf blades being elliptic to broadly 
ovate. This buckwheat is found in Clark 
and Lincoln counties, Nevada and 
northwestern Arizona (NNHP 2001). 
Populations occur along the Muddy River 
from Weiser Wash to its confluence with 
the Virgin River and within the Virgin 
River drainage. This species overlaps with 
three-corner milkvetch over much of its 
range. Requires sandy soil or dunes. 
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Scientific Name Common Name Status Potential to Occur in 
Project Area Habitat 

Pediomelum 
castoreum 

Beaver Dam 
breadroot 

NNHP, BLM 
Sensitive 

Low potential to occur 
based on habitat 
models (Hamilton and 
Kokos 2011). 

Beaver Dam breadroot has been 
recorded in Nevada at elevations from 
1,280 to 5,000 feet and is found in sand 
or sandy gravel in open areas and along 
roadsides (NNHP 2001). 

Penstemon 
bicolor ssp. 
Roseus 

Rosy two-tone 
beardtongue 

NNHP, BLM 
Sensitive 

Moderate potential to 
occur. Suitable habitat 
is present. 

Perennial herb known in Nevada from 
Clark and Nye counties. Found on rocky, 
calcareous, granitic, or volcanic soils in 
washes, roadsides, scree at outcrop 
bases, rock crevices, or similar places 
receiving enhanced runoff in creosote-
bursage, blackbrush, mixed-shrub, 
Joshua tree woodland, and Mojave 
Desert communities from 1,800 to 
4,084 feet. 

Yucca schidigera Mojave yucca NAC 527 
High potential to occur 
within the Project area. 
Common in the area. 

Common in creosote desert flats. 
Provides browse for several wildlife 
species during spring, summer, and fall. 
Flower stalks and foliage are palatable to 
rodents and some wild ungulates during 
much of the year (USDA 2020) and it 
provides shelter and shade for many 
mammals, birds, and reptiles. There is an 
obligate, mutualistic relationship 
between the Mojave yucca and the small 
white yucca moth (Tegeticula yuccasella). 

Abbreviations: BCC = BGEPA = Bald and Golden Eagle Protection Act; BLM = Bureau of Land Management; ESA = Endangered Species Act; 
MSHCP = Multiple Species Habitat Conservation Plan ; NAC 527 = Nevada Administrative Code 527, Protection and Preservation of 
Timbered Lands, Trees, and Flora; NNHP = Nevada Natural Heritage Program; USDA = U.S. Department of Agriculture Forest Service 
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Appendix K – BLM-Sensitive and Nevada State Listed Species K-7 

https://www.aiyasolarprojecteis.com/
https://www.blm.gov/policy/nv-im-2018-003
https://www.arcgis.com/home/item.html?id=81bfdde6ec84415ab2abf666789e9bba%23overview
http://www.clarkcountynv.gov/airquality/dcp/Documents/Library/other%20reports/collab/BLM%20CC%20Rare%20Plant%20Habitat%20Modeling%20Report%20Jul2011.pdf
http://www.clarkcountynv.gov/airquality/dcp/Documents/Library/other%20reports/collab/BLM%20CC%20Rare%20Plant%20Habitat%20Modeling%20Report%20Jul2011.pdf
http://heritage.nv.gov/atlas
http://heritage.nv.gov/sites/default/files/library/2020-07%20Track%20List%20July%202020.pdf
http://heritage.nv.gov/sites/default/files/library/2020-07%20Watch%20List%20July%202020.pdf
https://www.fs.fed.us/database/feis/plants/shrub/yucsch/all.html
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United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Tamra Borchardt-Slayton 
Chairwoman, Paiute Indian Tribe of Utah 
440 North Paiute Drive 
Cedar City, Utah 84720-2613 

Dear Chairwoman Borchardt-Slayton: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Paiute Indian Tribe of Utah (PITU) about the proposed 
project: approval of two leases and concomitant rights-of-way (ROWs) for the 

Southern Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian 
Reservation. The undertaking can be characterized as the construction of a 400-megawatt 
solar photovoltaic electricity generation facility on the Moapa River Indian Reservation. 
The ground lease for the solar facility would encumber up to 6,308 acres on land of the 
Moapa Band of Paiute Indians. The proposed undertaking would require right-of-way 
approval by the Bureau of Land Management (BLM) for an associated transmission line 
and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 
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We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Cultural Resources Director, PITU (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
  

 
   

 
 

 
      

    
         

        

   
     

        
        

    
  

 
 

        
         

   
          

    
 

 
   

      
    

     
        

 
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Curtis Anderson 
Chairman, Las Vegas Band of Paiute Indians 
One Paiute Drive 
Las Vegas, Nevada 89106 

Dear Chairman Anderson: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Las Vegas Band of Paiute Indians about the proposed 
project: approval of two leases and concomitant rights-of-way (ROWs) for the 

Southern Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian 
Reservation. The undertaking can be characterized as the construction of a 400-megawatt 
solar photovoltaic electricity generation facility on the Moapa River Indian Reservation. 
The ground lease for the solar facility would encumber up to 6,308 acres on land of the 
Moapa Band of Paiute Indians. The proposed undertaking would require right-of-way 
approval by the Bureau of Land Management (BLM) for an associated transmission line 
and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 
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We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermt. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
 

 
   

 
 

 
      

     
       

     
      

      
      

       
  

 
 

        
         

   
          

    
 

 
   

      
    

     
        

 
 

            
  

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Damon R. Clarke 
Chairman, Hualapai Tribe 
P.O. Box 179 
Peach Springs, Arizona 86434 

Dear Chairman Clarke: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Hualapai Tribe about the proposed project: approval of 
two leases and concomitant rights-of-way (ROWs) for the Southern Bighorn Solar 
Project (Project No. 2019-124), on the Moapa River Indian Reservation. The undertaking 
can be characterized as the construction of a 400-megawatt solar photovoltaic electricity 
generation facility on the Moapa River Indian Reservation. The ground lease for the solar 
facility would encumber up to 6,308 acres on land of the Moapa Band of Paiute Indians. 
The proposed undertaking would require right-of-way approval by the Bureau of Land 
Management (BLM) for an associated transmission line and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 

We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 
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If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Tribal Historic Preservation Officer, Hualapai Tribe (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
 

 
   

 
 

 
      

    
      

     
        

     
      

       
  

 
 

        
        

   
          

    
 

 
   

      
    

      
        

 
 

            
  

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Timothy L. Nuvangyaoma 
Chairman, Hopi Tribe 
P.O. Box 123 
Kykotsmovi, Arizona 86039 

Dear Chairman Nuvangyaoma: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Hopi Tribe about the proposed project: approval of two 
leases and concomitant rights-of-way (ROWs) for the Southern Bighorn Solar Project 
(Project No. 2019-124), on the Moapa River Indian Reservation. The undertaking can be 
characterized as the construction of a 400-megawatt solar photovoltaic electricity 
generation facility on the Moapa River Indian Reservation. The ground lease for the solar 
facility would encumber up to 6,308 acres on land of the Moapa Band of Paiute Indians. 
The proposed undertaking would require right-of-way approval by the Bureau of Land 
Management (BLM) for an associated transmission line and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 

We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 



 
 

 

    
 

 
  

 
 
 
 
  

    
 

 
 

  
 

 
 

 
 

  
   

 
 

Page 2 

RODNEY 
MCVEY

Digitally signed by RODNEY 
MCVEY 
Date: 2020.06.12 11:57:51 -07'00'

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Tribal Historic Preservation Officer, Hopi Tribe (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
 

 
 

 
 

 
      

    
         

    
      

     
        

        
     

   
 

 
        
        

   
        

    
 

 
   

      
    

     
        

 
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Timothy Williams 
Fort Mojave Indian Tribe 
500 Merriman Avenue 
Needles, California  92363 

Dear Chairman Williams: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Fort Mojave Indian Tribe about the proposed project: 
approval of two leases and concomitant rights-of-way (ROWs) for the Southern 
Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian Reservation. 
The undertaking can be characterized as the construction of a 400-megawatt solar 
photovoltaic electricity generation facility on the Moapa River Indian Reservation. The 
ground lease for the solar facility would encumber up to 6,308 acres on land of the Moapa 
Band of Paiute Indians. The proposed undertaking would require right-of-way approval 
by the Bureau of Land Management (BLM) for an associated transmission line and access 
road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 
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We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Director, Aha Makav Cultural Society (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
  
 

 
 

 
 

      
    

         
        

   
    

        
        

   
  

 
 

        
        

   
        

    
 

 
   

      
    

     
        

 
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Dennis Patch 
Chairman, Colorado River Indian Tribes 
26600 Mohave Road 
Parker, Arizona  85344-7737 

Dear Chairman Patch: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Colorado River Indian Tribes (CRIT) about the proposed 
project: approval of two leases and concomitant rights-of-way (ROWs) for the 

Southern Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian 
Reservation. The undertaking can be characterized as the construction of a 400-megawatt 
solar photovoltaic electricity generation facility on the Moapa River Indian Reservation. 
The ground lease for the solar facility would encumber up to 6,308 acres on land of the 
Moapa Band of Paiute Indians. The proposed undertaking would require right-of-way 
approval by the Bureau of Land Management (BLM) for an associated transmission line 
and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 
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We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Tribal Historic Preservation Officer, CRIT (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
 

 
  

 
 

 
      

     
       

    
      

     
        

        
     

   
 

 
         

         
   

          
    

 
 

   
      

    
      
        

 
 

            
  

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Charles F. Wood 
Chairman, Chemehuevi Tribal Council 
P.O. Box 1976 
Havasu Lake, California 92363 

Dear Chairman Wood: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Chemehuevi Indian Tribe about the proposed project: 
approval of two leases and concomitant rights-of-way (ROWs) for the Southern 
Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian Reservation. 
The undertaking can be characterized as the construction of a 400-megawatt solar 
photovoltaic electricity generation facility on the Moapa River Indian Reservation. The 
ground lease for the solar facility would encumber up to 6,308 acres on land of the Moapa 
Band of Paiute Indians. The proposed undertaking would require right-of-way approval 
by the Bureau of Land Management (BLM) for an associated transmission line and access 
road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 

We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 
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If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc:  Superintendent, Southern Paiute Agency (w/enc) 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council (w/enc) 
Chairperson, Moapa Cultural Committee (w/enc) 
Director, Cultural Center, Chemehuevi Indian Tribe (w/enc) 
Field Manager, Las Vegas Field Office, BLM (w/enc) 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS (w/enc) 
Manager, Siting & Permitting, 8minute Solar Energy (w/enc) 
Regional Realty Officer, WRO (w/enc) 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
  

 
   

 
 

 
      

     
       

        

    
     

        
        

    
  

 
 

        
         

   
          

    
 

 
   

      
    

     
        

 
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Ona Segundo 
Chairwoman, Kaibab Band of Paiute Indians 
HC 65, Box 2 
Fredonia, Arizona 86022 

Dear Chairwoman Segundo: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Kaibab Band of Paiute Indians about the proposed 
project: approval of two leases and concomitant rights-of-way (ROWs) for the 

Southern Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian 
Reservation. The undertaking can be characterized as the construction of a 400-megawatt 
solar photovoltaic electricity generation facility on the Moapa River Indian Reservation. 
The ground lease for the solar facility would encumber up to 6,308 acres on land of the 
Moapa Band of Paiute Indians. The proposed undertaking would require right-of-way 
approval by the Bureau of Land Management (BLM) for an associated transmission line 
and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 



 
 

 

            
  

 
    

 
 

  
 
 
 
 
  

    
 

 
 

  
 

 
 

 
 

  
   

 
 

Page 2 

RODNEY 
MCVEY

Digitally signed by 
RODNEY MCVEY 
Date: 2020.06.12 
11:51:05 -07'00'

We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Director, Cultural Resources, Kaibab Band of Paiute Indians (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


 

 

      
  

   
    

    
    

   
 

 

 

 

 
 

 
   

 
 

 
      

    
     

        

    
     

        
        

    
  

 
 

        
        

   
          

    
 

 
   

      
    

     
        

 
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Honorable Paul Ostapuk 
President, Old Spanish Trail Association 
P.O. Box 3532 
Page, Arizona 86040 

Dear President Ostapuk: 

As Agency Official for purposes of Section 106 of the National Historic Preservation Act 
of 1966, as amended (NHPA), the Western Regional Office of the Bureau of Indian Affairs 
(BIA) wishes to consult with the Old Spanish Trail Association (OSTA) about the 
proposed project: approval of two leases and concomitant rights-of-way (ROWs) for 

the Southern Bighorn Solar Project (Project No. 2019-124), on the Moapa River Indian 
Reservation. The undertaking can be characterized as the construction of a 400-megawatt 
solar photovoltaic electricity generation facility on the Moapa River Indian Reservation. 
The ground lease for the solar facility would encumber up to 6,308 acres on land of the 
Moapa Band of Paiute Indians. The proposed undertaking would require right-of-way 
approval by the Bureau of Land Management (BLM) for an associated transmission line 
and access road. 

The BIA is serving as Lead Federal Agency as described at 36 CFR 800.2(a)(2) for the 
project. Consulting parties identified to date for this undertaking include the Moapa 
Band of Paiute Indians, Nevada State Historic Preservation Office, 8minute Solar Energy 
(project proponent), BLM Las Vegas Field Office, and the National Park Service (NPS). A 
cultural resource inventory report will be prepared for the proposed area of potential 
effects (APE). 

Following provisions of the NHPA, we are seeking counsel with your office regarding 
the proposed undertaking to identify any concerns about historic properties; advice on 
our identification efforts and evaluation of historic properties; articulate views on the 
undertaking’s effects; and participate in the resolution of any adverse effects. We 
specifically are asking to be advised if your community attaches religious and cultural 
significance to any historic properties in the APE. 
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We look forward to your views on this project and other efforts we may employ to satisfy 
our responsibilities as prescribed by the NHPA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at 
(602) 379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Executive Director, Old Spanish Trail Association (w/enc) 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intertn. Reg., NPS 
Manager, Siting & Permitting, 8minute Solar Energy 
Regional Realty Officer, WRO 

mailto:Garry.Cantley@bia.gov


                                                                                                
   

 
   

        

 

 

 

 

 

 

 
 

  
 

 
 

 
 

 
 

 
  

 

 

 

 

 

 

 

    
 

 

    

    
  

     
   

  
      

   

   
       

      
     

    

June 26, 2020 

Environmental Quality Services MS-620 EQS 

Attn: Rodney McVey 
Deputy Regional Director-Trust Services 
Bureau of Indian Affairs 
Western Regional Office 
2600 North Central Avenue 
Phoenix, Arizona 85004-3008 

Garry J. Cantley 

Regional Archeologist 

Bureau of Indian Affairs 

Western Regional Office 

2600 North Central Avenue 

Phoenix, Arizona 85004-3008 

Garry.Cantley@bia.gov 

Subject: Environmental Quality Services MS-620 EQS – Proposed Arrow Canyon and Southern Bighorn 
Solar Projects 

Dear Mr. McVey and Mr Cantley, 

This letter confirms the interest of the Old Spanish Trail Association (OSTA)1 as a consulting party 
regarding the proposed approval of a lease for the Arrow Canyon Solar Project (Project No. 2019-109), and 
approval of two leases and concomitant rights-of-way (ROWs) for the Southern Bighorn Solar Project 
(Project No. 2019-124). Both of these projects are on the Moapa River Indian Reservation. 

OSTA is an organization directly involved in management of the Old Spanish National Historic Trail 
(OSNHT) and associated cultural resources. These projects have the potential to impact this national trail 
corridor. Adverse impacts will need to be addressed and mitigated, as applicable. 

We wish to emphasize that federal review of these projects mandate review of the National Historic Trails 
Act of 1968. The NTSA provisions are important considerations in addition to Section 106 of the National 
Historic Preservation Act (NHPA). To the greatest extent possible, our organization expects the BIA to 
manage the OSNHT so as to safeguard the nature and purposes of trail resources and in a manner that 
protects the values for which the components of the National Trail System Act were designated. This 

OSTA Executive Director, Lynn Brittner 

P.O. Box 629 Corrales, NM 87048-9582 / ostamgr@gmail.com / 805-729-6588 

OldSpanishTrail.org 

https://OldSpanishTrail.org
mailto:ostamgr@gmail.com
mailto:Garry.Cantley@bia.gov


                                                                                                
   

 
   

        

 

 

 

  
   

   
    

        
   

 

   
  

 

 

 
 

 
 

 

 
 

 
  

  

 

  

 

 

 

 

 

 

 

 

 

includes recognizing the nationally significant scenic, historic, cultural, recreation, natural, and other 
landscape values inherent with the OSNHT trail corridor. 

Should these projects gain agency approval, our organization would like to see the stakeholders provide 
funds for development of interpretive media products that could highlight the cultural significance of historic 
trails from a native American perspective and in particular give voice to the Moapa River community in this 
regard. These shared perspectives are important aspects of our national heritage and our organization would 
be interested in collaborating with others to accomplish this effort. 

Thank you for contacting our organization. As the process moves forward, we look forward to contributing 
as a consulting party to these two proposed solar projects 

Paul Ostapuk 
President 
Old Spanish Trail Association 
postapuk@gmail.com 
928.614.9655 
1OSTA is a 501 (c) 3 organization whose mission is to study, preserve and protect, interpret and educate, and 
promote respectful use of the Old Spanish Trail (OST), the Old Spanish National Historic Trail (OSNHT) 
and closely related historic routes. OSTA is the designated volunteer organization for the OSNHT, 
recognized by both the National Park Service and BLM, under Section 11 of The National Trails System Act 
(NTSA) of 1968, as amended [16 USC 1250]. 

OSTA Executive Director, Lynn Brittner 

P.O. Box 629 Corrales, NM 87048-9582 / ostamgr@gmail.com / 805-729-6588 

OldSpanishTrail.org 

https://OldSpanishTrail.org
mailto:ostamgr@gmail.com
mailto:postapuk@gmail.com






of Conservation and Natural Resources
STATE HISTORIC 
PRESERVATION OFFICE Steve Sisolak, Governor 

Bradley Crowell, Director 
Rebecca L. Palmer, Administrator, SHPO 

October 23, 2020 

Bryan Bowker 

Regional Director 

U.S. Department of the Interior 

Bureau of Indian Affairs 

Western Regional Office 

2600 North Central Avenue 

Phoenix, Arizona 85004-3008 

Re: Southern Bighorn Solar Projects I and II on the Moapa River Indian Reservation, dark 

County, NV (Project #2020-124, Undertaking #2020-6377) 

Dear Mr. Bowker: 

The Nevada State Historic Preservation Office (SHPO) has reviewed the subject documents 

received August 24, 2020 in accordance with Section 106 of the National Historic Preservation Act 

(NHPA) of 1966, as amended. 

Project Description 

The SHPO understands this undertaking to be for the lease of 7,112 acres for the Southern Bighorn 

Solar Projects I and II with the option to develop up to 3,600 acres, including the construction of 

the project (e.g., 400-megawatt solar energetic generating facility and associated infrastructure), 

maintenance, and ultimately decommissioning of the facility. 

Area of Potential Effect (APE) 
The Bureau of Indian Affairs (BIA) has determined that all direct physical effects as a result of this 

undertaking will be contained within a 7,112-acre area. 

Furthermore, the BIA has determined that the indirect (e.g., visual) APE of a 5-mile buffer or to the 

visual horizon, whichever is closer, around the direct physical APE. The proposed 5-mile buffer is 

based upon the results of the visual analyses completed for the Aiya Solar (UT #2015-3616) and 

the Eagle Shadow Mountain Solar (UT#2019-5682) projects, which are within the same geographic 

area as the current undertaking. This undertaking also proposes to use some of the existing 

infrastructure built for the Eagle Shadow Mountain Solar project. 

However, the current submission does not include documentation in support of the established 

APE similar to the documentation (e.g., project layout plans) that the SHPO received for the Aiya 

Solar (UT #2015-3616) and the Eagle Shadow Mountain Solar (UT#2019-5682) projects. This 

901 S. Stewart Street, Suite 5004-4- Carson City, Nevada 89701 -^-Phone: 775.684.3448 Fax: 775.684.3442 

www.shDo.nv.gov 

www.shDo.nv.gov
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information was identified as necessary in the SHPO letter dated July 1, 2020. Please send this 

information at your earliest convenience. 

Identification and Evaluation of Historic Properties 

Direct Physical APE: 
Approximately 7,112 acres were intensively surveyed for cultural resources. This cultural inventory 

resulted in the identification of cultural resources (discussed below). 

Eighteen (18) individual segments of the Old Spanish National Historic Trail/Morgan Wagon Road 
were identified within the direct physical APE during this survey effort. The Old Spanish National 
Historic Trail (NPS # 01000863/26CK3536/26CK3848) is listed in the National Register of Historic 
Places (NRHP) under the Secretary's Significance Criteria A and D. In addition to understanding 

the BIA's determination that all 18 segments are non-contributing, the SHPO needs copies of the 

comments provided by National Park Service -Intermountain Trails Office (NPS) and Old Spanish 

Trail Association (OSTA). NPS and OSTA have specialized expertise and knowledge of the Old 
Spanish National Historic Trail/Mormon Wagon Road (26CK6115/26CK3848/26CK3536/NPS 
#01000863) that is critical to informing the NRHP evaluation of these 18 segments of Trail. 

The SHPO concurs with the BIA's determination that 26CK10795 is not eligible for listing in the 
NRHP under any of the Secretary's Significance Criteria (i.e., A-D, inclusive). The site form for 

26CK10795 is missing from the subject documents. Please provide a hard copy of this document at 

your earliest convenience. 

The previously identified prehistoric artifact, 26CK4585, was not relocated during the current 

survey effort. 

Indirect Effects (Visual, Auditory, and Atmospheric): 
The BIA also conducted a literature search as part of its effort to identify historic properties that 

could be visually affected by this undertaking. The literature search included a review of records at 

the Nevada Cultural Resource Inventory System (NVCRIS), the Southern Nevada Archaeological 

Archives, historic maps, aerial photographs, General Land Office (GLO) records, and tribal 

consultation. This effort resulted in the identification of 197 cultural resources within this APE 

(See Table 2, on page 14 of the Indirect Effects'Analysis of the Proposed Southern Bighorn Solar 
Project, Clark County, Nevada, Appendix E). 

• Of the 197 cultural resources identified within this APE, it was determined that 49 of these 

were not visible, previously determined not eligible for listing in the NRHP, or were 

excavated (e.g., previously mitigated). 

• Of the 197 cultural resources identified within this APE, it was determined that an 

additional 142 resources were only eligible under the Secretary's Significance Criterion D or 

27215 
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the view from the historic property faced away or was blocked from viewing the 

undertaking. The BIA is not requesting the SHPO's concurrence on NRHP-eligibility. 

• The remaining six (6) historic properties and unevaluated cultural resources had additional 

fieldworkto assess NRHP-eligibility and possible visual effects (discussed below). 

• A member of the Moapa Band recommended adding a previously undocumented 

prehistoric trail and rock shelter, 26CK10796, to the list of unevaluated cultural resources 

within this APE. 

Within the indirect APE, the Old Spanish National Historic Trail/Mormon Wagon Road 
(26CK6115/26CK3848/26CK3536/NPS #01000863) was relocated for this undertaking. 
Contributing, unevaluated, and non-contributing segments of this listed property were identified 

within the established indirect APE. The BIA has left these segments of the Old Spanish Trail 
unevaluated for NRHP-eligibility under the Secretary's Significance Criteria A and D. The BIA is 

treating them as eligible for listing in the NRHP for the purpose of compliance with NHPA. 

The Tiffany Mill Site (26CK4348) was previously determined eligible for listing in the NRHP under 
the Secretary's Significance Criteria A and D. 

The San Pedro, Los Angeles, and Salt Lake Railroad/Union Pacific Railroad (26CK4429/26CK5685) 
has been determined eligible for listing in the NRHP under the Secretary's Significance Criteria A 

and D. Contributing, unevaluated, and non-contributing segments of this historic property were 

identified within the established indirect APE. The BIA has left these segments of the railroad 
unevaluated for NRHP-eligibility under the Secretary's Significance Criteria A and D. The BIA is 

treating them as eligible for listing in the NRHP for the purpose of compliance with NHPA. 

Highway 91/Arrowhead Trail/Arrowhead Highway (26CK4958/26CK4369/26CK7793) has been 
determined eligible for listing in the NRHP under the Secretary's Significance Criteria A and D. The 

only segment of this historic property that has intervisibility to the current undertaking has been 

subsumed by Interstate 15 (1-15). 1-15 is exempt from further Section 106 consideration pursuant 

to the Section 106 Exemption Regarding Effects to the Interstate Highway System issued by the 
Advisory Council on Historic Preservation in 2005. 

The archaeological site, 26CK5019 a Railroad Construction Camp, was previously determined 

eligible for listing in the NRHP under the Secretary's Significance Criteria A and D. 

BtA is deferring a determination of NRHP-eligibility for S2160 (Relay Tower) pending additional 
research. BIA will treat this unevaluated cultural resource as eligible for listing in the NRHP for the 

purpose of compliance with NHPA. 

The SHPO concurs with BIA's determination that 26CK10796 is eligible for listing in the NRHP 
under the Secretary's Significance Criterion D. It was determined during the field visit that the 

27215 
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prehistoric trail and rock shelter, 26CK10796, did not have intervisibility with the current 

undertaking. 

Native American Consultation 

The SHPO notes that consultation with the affected Native American tribes has been initiated per 

36 CFR §800.2(c)(2)(i)(B). If this consultation results in the identification of properties of religious 
and/or cultural significance that could be affected by the undertaking, the SHPO looks forward to 

consulting with the BIA on the National Register eligibility and possible effects of the undertaking 
on these historic properties per 36 CFR §800.4(c) and 36 CFR §800.4(d). In order to maintain a 
complete and accurate record of consultation, please forward a brief narrative summary of the 

results of this consultation to our office so this may be added to the administrative record for this 

undertaking. 

Consulting Parties and Public Consultation 

The SHPO notes that consultation with the public and representatives of organizations that have a 

demonstrated interest in historic properties (e.g., the Old Spanish Trail Association [OSTA] and the 

National Park Service -Intermountain Trails Office [NPS]) has been initiated in keeping with 36 CFR 
Part §800.2(c)(5). If this consultation results in the identification of historic properties that could 
be affected by the undertaking, the SHPO looks forward to consulting with the BIA concerning the 

National Register eligibility and possible effects of the undertaking on these historic properties. In 

order to maintain a complete and accurate record of consultation, please forward a brief narrative 

summary of the results of this consultation to our office so this may be added to the 

administrative record for this undertaking. 

Finding of Effect 
In order to continue our review, the SHPO needs the missing APE justification documentation and 

copies of the comments provided by NPS and OSTA. NPS and OSTA have specialized expertise and 

knowledge of the Old Spanish National Historic Trail/Mormon Wagon Road 
(26CK6115/26CK3848/26CK3536/NPS #01000863) that is critical to informing the NRHP-eligibility 
determination and finding of effect for this undertaking. 

The maps provided as part of the Indirect Effects'Analysis of the Proposed Southern Bighorn Solar 

Project, Clark County, Nevada (Appendix E), on pages 109-150, do not have the location of the 

following historic properties identified: the Old Spanish National Historic Trail/Mormon Wagon 
Road (26CK6115/26CK3848/26CK3536/NPS #01000863), Tiffany Mill Site (26CK4348), San Pedro, 
Los Angeles, and Salt Lake Railroad/Union Pacific Railroad (26CK4429/26CK5685), Highway 
91/Arrowhead Trail (26CK4958/26CK4369/26CK7793), a Railroad Construction Camp (26CK5019), 
Relay Tower (S2160), and the prehistoric trail and rock shelter (26CK10796). Furthermore, none of 

the photographs/Key Observation Points (KOPs) used to document potential visual effects are 

identified on any of the maps in Appendix E, on pages 109-150. Without the above-noted mapping 

information for the cultural resources in relation to the undertaking and APE, it is not clear if the 

27215 
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documentation provided in support of the BIA's finding of effect is adequate. Once the SHPO is in 

receipt of this mapping information, additional simulations may be necessary in order to 

understand the effect of this undertaking on historic properties. This is dependent on the locations 

of the simulations that are provided. 

In summary, it is not presently clear what the proximity and possible effects of this undertaking 

are to the historic properties and unevaluated cultural resources that have been identified by the 

BIA within the APE. 

Finally, regarding the Architectural Documentation of a Segment of the Former San Pedro, Los 

Angeles, and Salt Lake Railroad, Clark County, Nevada report that was included with the current 

submission, the SHPO will offer comments on this mitigation product when the SHPO receives a 

separate letter from the BIA requesting our review under the Memorandum of Agreement Among 

the Bureau of Indian Affairs, Western Regional Office, Moapa Band of Paiute Indians, and the 

Nevada Historic Preservation Officer Regarding Resolution of Adverse Effects for the Eagle Shadow 

Mountain Solar Project on the Moapa River Indian Reservation (MOA)/ executed 2020 (UT 2019-

5682). The BIA's letter is needed to clarify the administrative record for both undertakings. This 

review will inform how the BIA uses the document to comply with NHPA for the Southern Bighorn 

Solar Projects. 

In order for the SHPO to continue its review of this undertaking, please submit the information 

requested above to the SHPO for review and comment. 

Should you have any questions concerning this correspondence, please contact Jessica Axsom at 

(775) 684-3445 or by e-mail at iaxsom@shpo.nv.gov. 

Sincerely, 

-(^. 

Robin K. Reed 

Deputy State Historic Preservation Officer 

27215 
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United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Mr. Paul Ostapuk 
President, Old Spanish Trail Association 
P.O. Box 3532 
Page, Arizona 86040 

Dear Mr. Ostapuk: 

The Bureau of Indian Affairs (BIA) is in receipt of your letter dated September 21, 2020, responding to our 
inquiry about any concerns the Old Spanish Trail Association (OSTA) may have about the proposed 
undertakings: approval of leases for the Arrow Canyon Solar Project (Project No. 2019-109) and 
Southern Bighorn Solar Projects I and II (Project No. 2020-124), on the Moapa River Indian Reservation. 
We also appreciate the time you took to speak with us beforehand about the proposed project and its relation 
to the Old Spanish National Historic Trail (Trail). 

As thoroughly documented and analyzed in the Draft Environmental Impact Statements prepared for each 
project, we conclude that the projects will not cause any impact to the Trail. Both distance and intervening 
topography factor into this conclusion. We have consulted with the National Park Service (NPS) National 
Trails Office about this issue and that office agrees that the projects will not have any effects on the Trail. 

We have forwarded your letter to the Moapa Band of Paiute Indians (Moapa Band) for their due consideration. 
No doubt the proposed recreational or educational projects listed in the letter would be worthwhile; however, 
in light of the absence of any impacts to the Trail, suggesting that the Moapa Band and project proponent 
might choose one or more of these projects as part of the solar projects seems unwarranted. We would 
support any decision the Moapa Band may make regarding the projects proposed in your letter, but any 
subsequent activity related to the OSTA projects would be taken independent and totally separate from the 
present undertakings before BIA. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at (602) 379-6750 
extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

mailto:Garry.Cantley@bia.gov
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cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council 
Chairperson, Moapa Cultural Committee 
Executive Director, OSTA 
Field Manager, Las Vegas Field Office, BLM 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS 
Director, Solar Development, EDF Renewables 
Manager, Siting & Permitting, 8minutenergy 
Regional Realty Officer, WRO 



 

 

      
  

   
    

    
    

   
 

 

 

 

  
 

  
  

   
 

 
 

      
     

         

       
  

 
    

         
 

 
      

   
     

     
    

   
     

 
 

   
     

        
     

        
    
      

   
       

       

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Ms. Rebecca L. Palmer 
State Historic Preservation Officer 
Nevada State Historic Preservation Office 
901 South Stewart Street, Suite 5004 
Carson City, Nevada 89701-5248 

Dear Ms. Palmer: 

The Bureau of Indian Affairs (BIA) is responding to your letter dated October 23, 2020, regarding 
the proposed undertaking: approval of two leases and concomitant rights-of-way for the 

Southern Bighorn Solar Projects I and II (Project No. 2020-124; SHPO Undertaking 

Number [UT #] 2020-6377). This undertaking would occur on the Moapa River Indian 
Reservation of the Moapa Band of Paiute Indians (Moapa Band). 

Your letter requested documentation of the established Area of Potential Effect (APE), which you 
will find in Enclosure 1. We anticipate the project to entail development of up to 3,600 acres of 
the lease option area of 7,112 acres. 

As noted in the email from the National Park Service (NPS) in Enclosure 2a, it is apparent that we 
need to clarify some confusion regarding the Old Spanish Trail/Mormon Wagon Road (26CK3536 
and 26CK3848) and the Congressionally designated trail referred to as the Old Spanish National 
Historic Trail (Trail) (https://www.nps.gov/olsp/index.htm). Segments of the former (26CK3536 
and 26CK3848) are present in the undertaking’s direct and indirect APE; however, as described in 
our previous letter and accompanying report, at least for those segments in the direct APE, the 
segments have lost all integrity of setting, feeling, and association due to impacts by commercial 
traffic, off-road vehicular damage, utilities installation, and erosion. 

Regarding the Congressionally designated Trail, it is under co-management by the NPS and 
Bureau of Land Management (BLM). As illustrated in Enclosure 2b, the Trail is minimally located 
over a mile to the southeast of the proposed undertaking, with intervening topography. Based on 
the results of our visual assessment provided in Enclosure 2c, and in consultation with the NPS 
and BLM, we concluded there were no effects to the Trail. We have spoken directly with officers 
of the Old Spanish Trail Association (OSTA) and afterwards received the enclosed letter from that 
organization (Enclosure 2d). No doubt the proposed recreational or educational projects listed in 
the OSTA letter would be worthwhile; however, in light of the absence of any impacts to the Trail, 
suggesting that the Moapa Band and project proponent might choose one or more of these projects 
as part of the present undertaking seems unwarranted. We have advised OSTA of this conclusion. 

https://www.nps.gov/olsp/index.htm
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We have forwarded the OSTA letter to the Moapa Band for their due consideration, but any 
subsequent activity related to the proposed OTSA projects would be taken independent and totally 
separate from the present undertaking before BIA. 

We are pleased that your office concurs with our determination that 26CK10795 is not eligible for 
listing in the National Register of Historic Places. Enclosure 3 is the requested site form for that 
site. We also are submitting in Enclosure 4 the requested maps showing the locations for historic 
properties in the indirect APE: Tiffany Mill Site (26CK4348), San Pedro, Los Angeles, and Salt 
Lake Railroad/Union Pacific Railroad (26CK4429/26CK5685), Highway 91/Arrowhead Trail 
(26CK4958/26CK4369/26CK7793), a Railroad Construction Camp (26CK5019), Relay Tower 
(S2160), and the prehistoric trail and rock shelter (26CK10796). Please note that these maps have 
the locations for the KOPs which you also requested. 

You requested a summary of our tribal consultations for this Project. The BIA is in regular contact 
with the Moapa Band, which constitutes the landowners and one of the project proponents. We 
approached eight other Tribes seeking their views on potential effects of the undertaking on 
historic properties, but have not received any response. 

We would appreciate your assistance in helping BIA meet its mandated streamlining directives for 
the National Environmental Policy Act by providing timely review and response to this letter. We 
ask for your concurrence with our original determination of no adverse effect. 

If there are any questions, please contact Mr. Garry J. Cantley, Regional Archeologist, at (602) 
379-6750 extension 1256 or by email at Garry.Cantley@bia.gov. 

Sincerely, 

Rodney McVey 
Deputy Regional Director - Trust Services 

Enclosures 

cc: Superintendent, Southern Paiute Agency 
Attn:  Environmental Coordinator 
Chairman, Moapa Business Council (w/enc) 
Chairperson, Moapa Cultural Committee 
Field Manager, Las Vegas Field Office, BLM (w/enc) 
Attn: Archeologist 
Cultural Resource Specialist, Nat’l Trails System-Intermtn. Reg., NPS (w/enc) 
Manager, Siting & Permitting, 8minutenergy (w/enc) 
Regional Realty Officer, BIA WRO 

mailto:Garry.Cantley@bia.gov


 
 
 
 
 
 
 
 
 
 
 

 

  
 

  
 

 
 

 
 

        

 

  

   

 
  

 
 

 
 

 
   

   
 

 
 

  
  

 
 

   
    

 
 

  
 

 
         

  
 

 
 
 

 
 

 

February 19, 2021 

Mr. Garry J. Cantley 
Regional Archeologist 
BIA Western Regional Office 
2600 North Central Avenue, Suite 400 
Phoenix, Arizona 85004-3008 

Ref: Proposed Southern Bighorn Solar Projects I & II on the Moapa River Indian Reservation 

Clark County, Nevada 

Project No. 2020-124 

ACHP Project Number: 16560 

Dear Mr. Cantley: 

On February 16, 2021, the Advisory Council on Historic Preservation (ACHP) received your notification 
and supporting documentation regarding the potential adverse effects of the referenced undertaking on a 
property or properties listed or eligible for listing in the National Register of Historic Places. Based upon 
the information you provided, we have concluded that Appendix A, Criteria for Council Involvement in 
Reviewing Individual Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR 
Part 800) implementing Section 106 of the National Historic Preservation Act, does not apply to this 
undertaking. Accordingly, we do not believe our participation in the consultation to resolve adverse 
effects is needed. 

However, if we receive a request for participation from the State Historic Preservation Officer, Tribal 
Historic Preservation Officer, affected Indian tribe, a consulting party, or other party, we may reconsider 
this decision. Should the undertaking’s circumstances change, consulting parties cannot come to 
consensus, or you need further advisory assistance to conclude the consultation process, please contact us. 

Pursuant to Section 800.6(b)(1)(iv), you will need to file the final Section 106 agreement document 
(Agreement), developed in consultation with the Nevada State Historic Preservation Office and any other 
consulting parties, and related documentation with the ACHP at the conclusion of the consultation 
process. The filing of the Agreement and supporting documentation with the ACHP is required in order to 
complete the requirements of Section 106 of the National Historic Preservation Act. 

Thank you for providing us with your notification of adverse effect. If you have any questions or require 
our further assistance, please contact Mr. Christopher Wilson at (202) 517-0229 or by email at 
cwilson@achp.gov and reference the ACHP Project Number above. 

Sincerely, 

LaShavio Johnson 
Historic Preservation Technician 
Office of Federal Agency Programs 

mailto:alopez@achp.gov
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1 INTRODUCTION 
The purpose of this Biological Assessment (BA) is to review the Southern Bighorn Solar Project I (SBSP I or 
Project) and to determine to what extent the Project would affect federally listed threatened or 
endangered species; species proposed for listing; and/or designated or proposed critical habitat. The 
Project would use land held in trust by the Bureau of Indian Affairs (BIA) for the benefit of the Moapa 
Band of Paiutes (Moapa Band) and a designated utility corridor on Reservation lands that is managed by 
the Bureau of Land Management (BLM). 

The proposed Project would be located approximately 30 miles northeast of Las Vegas in Clark County, 
Nevada (Figure 1-1), west of I-15 and east of U.S. Highway 93. The SBSP I would be located on up to 2,599 
leased acres on the Reservation in Sections 7, 8, 9, 17, and 18 of Township 16 South, Range 65 East; and 
Section 12, 13, 25, 26, 27, 34, 35, and 36 of Township 16 South, Range 64 East, Mount Diablo Base 
Meridian. 

The proposed 6-miles of collector lines would be located in Township 16 South, Range 64 East. The 
northern portion of the collector line would be located adjacent to an existing utility corridor, adjacent to 
multiple existing linear electric transmission and pipeline utilities, and the southern portion of the line 
would cross the same corridor and existing utilities. Figure 1-2 shows the location of the proposed 
components of the Project and associated facilities. Project components would include onsite facilities, 
offsite facilities, and temporary facilities needed to construct the Project. 

The proposed approximately 2-miles of new access roads would be located in Sections 13, 14, and 23 of 
Township 16 South, Range 64 East, Mount Diablo Base Meridian. 

The majority of the Project is located on Tribal land. A portion of the collector line is located on Tribal land 
but is within a designated utility corridor that is managed by the BLM. A portion of the existing access 
road is located on lands administered by the BLM. As such, this BA has been prepared in coordination with 
both BIA and BLM for submittal to the U.S. Fish and Wildlife Service (USFWS). 

1.1 Project Overview 

300MS 8me LLC (“Applicant”), a subsidiary of 8minutenergy, proposes to construct, operate, maintain, 
and decommission the Project, consisting of up to a 300-megawatt (MW) alternating current (AC) solar 
photovoltaic (PV) power generating facility (two solar fields) on approximately 2,600 acres of land on the 
Moapa River Indian Reservation (Reservation) in Clark County, Nevada (Figure 1-1). Major Project 
components include the following: 

• Solar fields 
• Battery Energy Storage System (BESS) 
• Collector line 
• Site fencing 
• Communications systems infrastructure 
• Operation and maintenance (O&M) building 
• Access roads 

A complete Project description is presented in Chapter 2 of this BA. 

Southern Bighorn Solar I	 Project	 – BA 
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1.0	 Introduction 

Power produced by the Project would be conveyed to the Nevada Power bulk transmission system 
via the collector line, which would interconnect to the previously approved Eagle Shadow Mountain 
substation. From there, the electricity generated would connect to the existing 230-kilovolt (kV) 
transmission generation interconnection (gen-tie) line within a designated utility corridor which would 
deliver the electricity to the regional grid at NV Energy’s Reid Gardner Substation. 

1.2 Consultation History 

On September 10, 2020, an official list of species that may occur within the Project area was obtained 
from the USFWS website Information for Planning and Consultation System (IPaC) (Consultation 
Code: 08ENVS00-2020-SLI-0217)(Appendix A); additional species were considered due to proximity 
to the Project area (USFWS 2020). Table 1-1 lists these species, their status, critical habitat (if any) 
and proximity of the same to the proposed Project area, and the recommended effects 
determination. 

The BIA met with USFWS on April 30, 2020, via teleconference, to discuss the Section 7 process, 
timing, options for Mojave desert tortoise (Gopherus agassizii) relocation and potential project 
designs that would minimize impacts to desert tortoise. Attendees included Glen Knowles (USFWS 
Las Vegas Field Office), Kelly Barry (USFWS Las Vegas Field Office), Jessica Zehr (USFWS, Las Vegas 
Field Office), Chip Lewis (BIA) and Patrick Golden (Heritage). 

Southern Bighorn Solar I	 Project	 – BA 
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2.0	 Description	 of the Proposed	 Action 

Table 1 1 LISTED SPECIES CONSIDERED 

Species Status Critical 
Habitat/Location 

Recommended 
Determination of Effects 

Birds 

Yellow-billed cuckoo 
(Coccyzus americanus) 
Population: Western 
U.S. Distinct Population 
Unit 

Threatened 

USFWS Proposed Critical 
Habitat approximately 100 
miles south of the Project 
area 

May affect, not likely to adversely 
affect 

Yuma clapper (Ridgway’s) 
rail (Rallus longirostris 
yumanensis) 
Population: U.S. only 

Endangered No USFWS Designated 
Critical Habitat 

May affect, not likely to adversely 
affect 

Southwestern willow 
flycatcher (Empidonax 
trailii extimus) 

Endangered 

USFWS Designated Critical 
Habitat approximately 20 
miles east of the Project 
area 

May affect, not likely to adversely 
affect 

Reptiles 

Mojave desert tortoise 
(Gopherus agassizii) Threatened 

USFWS designated Critical 
Habitat approximately 10 
miles west of the Project 
area 

May affect, likely to adversely 
affect 

No effect to designated critical 
habitat 

Fish 

Moapa dace (Moapa 
coriacea) Endangered No USFWS Designated 

Critical Habitat 

May affect, likely to adversely 
affect 

* Yellow-billed cuckoo and Moapa dace were not included in the USFWS official species letter but are addressed in this 
BA due to the proximity of the species’ ranges to the project area. 

2 DESCRIPTION OF THE PROPOSED ACTION 
This chapter provides a detailed description of the proposed Project. It describes the various components 
of the Project and includes discussions of the proposed construction process, O&M procedures, and 
decommissioning. 

The 2,600-acre solar site would be located entirely on the Reservation. Major onsite facilities include two 
solar fields comprised of multiple blocks totaling 300MW AC output, a battery energy storage system 
(BESS), collector lines, site fencing, communications systems infrastructure, O&M building, and access 
roads. Onsite facilities would impact up to 2,600 acres. The offsite facilities would include an 
approximately 6-mile largely underground collector line co-located with the new access road and would 

Southern Bighorn Solar I	 Project	 – BA 
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2.0	 Description	 of the Proposed	 Action 

be located on the Reservation and BLM-administered utility corridor. 4 miles of the collector line would 
be on Tribal lands and 2 miles within a Federally-designated utility corridor on the Reservation. These lines 
would require a ROW width that would vary between 60 and 120 feet. Additional offsite facilities include 
access roads using existing roads that would provide access to the Project and electric distribution and 
communication lines; no upgrades to these existing roads are anticipated. Temporary facilities that would 
be removed at the end of construction include temporary work areas, pull sites, and laydown yards. Table 
2-1 summarizes the principle components of the Project and the associated agency actions. 

Power produced by the Project would be conveyed to the regional transmission system via the collector 
line and interconnection to the Eagle Shadow Mountain Solar Project (ESMSP) substation where it would 
tie in with NV Energy’s existing 230kV Reid Gardner Substation. 

Southern Bighorn Solar I	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

Table 2 1 

SUMMARY OF AGENCY LANDS / JURISDICTION 

PROPOSED SOUTHERN BIGHORNSOLAR I PROJECT 

Agency Project Component Location Agency 
Action Mileage / Acreage1 

BIA 

Solar Fields Reservation Lease2 Up to 2,600 acres 

Existing Access Roads Reservation ROW Up to 4 miles / 
10 acres 

New Access Roads Reservation ROW Up to 2 miles / 7 acres 

Collector Lines Reservation ROW Up to 4 miles / 
20 acres 

TOTAL BIA 10 miles / 2,637 acres 

BLM 

Existing Access Roads Designated Utility Corridor on 
Tribal Lands and managed by BLM ROW 20 miles / 42 acres 

Existing Access Roads BLM Lands ROW 2 miles / 6 acres 

Collector Lines Designated Utility Corridor on 
Tribal Lands and managed by BLM ROW 2 miles / 13 acres 

Gen-tie Line Designated Utility Corridor on 
Tribal Lands and managed by BLM ROW 11 miles / 98 acres 

Gen-tie Line BLM Lands ROW <1 miles / 3 acre 

TOTAL BLM 35 miles / 162 acres 
1 Acreage and mileage are approximate. Collector line acreage is based on a ROW that varies from 60 to 120 feet wide, 
depending on location. Only a portion of the ROWs would be disturbed. Only a portion of the solar field would be disturbed 
by the final footprint of the Project. 

The total acreage of temporary and permanent disturbance associated with the Project is summarized in 
Table 2-2Error! Reference source not found.. The solar fields contain several major facilities, referred to 
in this document as onsite facilities. Onsite facilities would impact a portion of the approximately 2,600-
acre solar field. Onsite facilities are discussed in detail below. Collector lines and access roads, referred to 
in this document as offsite facilities, are also discussed in detail below. The Project would implement best 
management practices (BMPs) and design features to guide design, construction, O&M, and 
decommissioning to minimize environmental impacts. The BMPs and design features incorporated into 
the Projects are summarized in Appendix B of the DEIS. 

Permanent disturbance areas will be those areas where the surface of the ground is not restored to its 
existing condition after construction, such as foundations or new access roads. Temporary disturbance 
areas include those where construction activity will take place but where restoration of the surface will 
be possible, such as temporary work areas, pull sites, and laydown yards. In some places, areas of 
temporary disturbance will overlap with previously disturbed areas. The Project is estimated to result in 
approximately 306 acres of permanent disturbance and 2,335 acres of temporary disturbance. 

Southern Bighorn Solar I	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

Table 2 2 
TEMPORARY AND PERMANENT DISTURBANCE 

Project Component Temporary 
Disturbance (acres) 

Permanent 
Disturbance (acres) 

Solar Field and Ancillary Facilities1 2,139 461 
Collector Line and Collector Line Access Road -- 33 
New Access Roads to Solar Fields 2 7 

Total 2,141 5012 

1 The solar field includes all facilities within its boundary including solar arrays, internal site roads, substation, O&M facility, and all associated 
components. 
2 These acres would be graded and kept free of vegetation for the duration of operations while the remainder would not be graded with vegetation 
left in place. 

2.1 Onsite Facilities 

The solar fields include the following onsite facilities discussed in detail below: solar blocks, Battery Energy 
Storage System (BESS), site fencing, communications systems infrastructure, O&M building, and access 
roads. Figure 2-1 shows the conceptual site plan for the solar fields (this figure also depicts offsite facilities 
including collector lines and access roads which are discussed in detail in Section 2.2). 

2.1.1 Solar Blocks 
Mounted PV solar panels, inverter stations, and transformers would be combined to form solar blocks 
which would be repeated to create electrical energy of up to 300 MW (approximately 83 solar blocks; 
block size and quantity may change based on final design). The electricity generated from the solar panels 
(direct electrical current [DC]) would be delivered through underground cables to an inverter station 
where the DC is converted to alternating electrical current [AC]. Inverter stations are generally located in 
the middle of each solar block. A transformer would then step up the voltage to 35 kV. 

The transformers would be contained in steel enclosures. The inverter stations could be contained in an 
enclosed or canopied metal structure on a skid or concrete mounted pad. The enclosures would be 
designed to meet National Electric Manufacturers Association (NEMA) 1 or NEMA 3R IP44 standards for 
electrical enclosures in order to contain any fire, should one occur. The enclosures will be constructed on 
6 inches of stone with filter fabric underlay; each enclosure pad would be approximately 350 square feet 
in size. 

Solar panels would be installed in rows of single-axis trackers that would rotate to follow the sun over the 
course of the day. A typical PV solar panel layout using single-axis trackers is shown on Figure 2-2. 
Depending on the soil conditions within the solar fields, the wind load capacity of the solar panels, and 
the mounting structure supporting the solar panels, the foundations for the mounting structures would 
either be embedded driven steel posts or screw anchors (screw anchors would only be used if soil 
conditions do not support driven posts). The mounting structures would extend approximately 12 feet 
below ground and may be encased in concrete or a small concrete footing. The layout of the solar blocks 
would be optimized for the desired energy production while accounting for site characteristics, such as 
soil conditions, topography, and hydrology. The solar panels would be up to 20 feet above ground at their 
highest point, which would occur during the morning and evening hours when the trackers are tilted at 
their maximum angle (Figure 2-3). Each solar block would be powered by a low-voltage electric drive 

Southern Bighorn Solar I	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

motor. The motors would typically be operated for a few seconds every 5 to 10 minutes during daylight 
conditions to move the panels in approximately one-degree increments. 

Meteorological monitoring stations would be located at multiple locations (up to 7) within the solar blocks 
to monitor wind speed and communicate with the trackers. This would allow for the trackers to rotate 
the solar panels to a flat position during high winds. Meteorological stations would be mounted on or 
around the inverter stations and would not exceed 16 feet in height from the ground. 

Southern Bighorn Solar I	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

Figure 2-2 – Typical Single-Axis Tracker Array Layout 

Figure 2-3 – Typical Single-Axis Tracker Cross Sectional View 
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2.0	 Description	 of the Proposed	 Action 

2.1.1 Battery Energy Storage System 
The solar fields would include one or more BESSs. The BESSs would consist of modular and scalable battery 
packs and battery control systems that conform to national safety standards. The BESSs would be located 
in pad- or post-mounted, stackable metal structures (approximately 40 feet long by 8 feet wide by 8 feet 
high) or a separate building in compliance with applicable regulations. The maximum height of a building, 
if used, would not exceed 25 feet. The total acreage of the BESSs would not exceed 12 acres. The 
dimensions and number of BESSs would vary depending on the application, supplier, chosen 
configuration, and applicable building standards. The BESSs would be located in the area of permanent 
disturbance within the solar field. 

2.1.2 Site Fencing 

The Project sites would be enclosed within a chain link perimeter fence, potentially with barbed wire, 
measuring up to 8 feet in height (from finished grade). The fences would have controlled access points, 
lighting, and possibly security alarms, security camera systems with remote monitoring, and security 
guard vehicle patrols during operations to deter trespassing and/or unauthorized activities. The fences 
would have a 6 to 8 inch opening at the bottom to allow for the movement of desert tortoises into and 
through the site during O&M. The BESSs and O&M facilities would be surrounded by fencing that does 
not include the desert tortoise opening due to safety issues. There would be up to 78,386 linear feet of 
fencing following the perimeter of the property. 

2.1.3 Communication Systems Infrastructure 
Telecommunications systems would be installed at the transformers, consisting of a remote terminal unit, 
communications line (i.e., T-1 line), microwave receiver, and miscellaneous communication cables and 
link equipment, as required. Fiber optics would be installed on the collector lines to link the Project to the 
Reid Gardner Substation. A meter would be installed to measure the energy output of the Project. The 
microwave receiver may be mounted on the O&M building or on a 100-foot-tall lattice structure within 
the solar field to facilitate wireless communications and provide a back-up option for site 
telecommunications. 

The Project would include a Supervisory Control and Data Acquisition (SCADA) system that would allow 
for the remote monitoring and control of inverters and other Project components. The SCADA system 
would be able to monitor Project output and availability and to run diagnostics on the equipment. This 
equipment would be located in the O&M building and would connect to the communications system. 

2.1.4 Operation and Maintenance Building 
The solar field would include an O&M building with onsite parking. The O&M building would be steel 
framed with metal siding and roof panels and would be approximately 80 feet long by 20 feet wide and 
approximately 20 feet in height. The O&M building could include offices, repair facility/parts storage, a 
control room, and restrooms. A septic tank and leach field may be installed for collection, treatment, and 
disposal of sanitary waste. If a septic system were not installed, portable toilets would be used. 

Additional components of the O&M building would include aboveground water storage tanks, signage, a 
flagpole, trash containers, and SCADA system. The O&M building and components would be equipped 
with exterior lighting, as approved by the Moapa Band and BIA. Minimal lighting would be used and would 
be directed downward and away from wildlife habitat. The O&M building and parking area would occupy 
up to 6 acres. 

Southern Bighorn Solar I	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

2.1.5 Access Roads 
Within the solar field, access roads would be built between the solar blocks to provide vehicle access to 
the solar equipment (e.g., solar panels, inverter stations, transformers). The internal access roads would 
occupy approximately 35 acres. Turnarounds would be constructed at the terminus of the roads to 
facilitate vehicle and equipment turn-around. The existing soil surface of all access roads would be leveled 
with a road grader. In addition to grading, access roads that lead to inverter stations would be compacted 
and graveled with onsite materials. 

2.2 Offsite Facilities 
2.2.1 Collector Lines 
Energy generated from the solar blocks would be transferred from a transformer within the solar field to 
the ESMSP substation through one underground collector line (Figure 2-1). At the ESMSP substation, the 
electricity would be stepped up to 230 kV for delivery to NV Energy’s Reid Gardner Substation. A small 
section of the lines may be installed overhead where they cross through the BLM-managed designated 
utility corridor in order to avoid conflicts with existing underground utilities. The locations of overhead 
collector line installation can only be determined during construction; therefore the Proposed Action 
includes overhead and underground construction where collector lines cross the BLM-managed 
designated utility corridor. The collector line and fiber optic communication line would be installed 
underground in trenches up to 4 feet deep and 10 feet wide. The Project would include approximately 6 
miles of primarily underground collector line. The collector line would be constructed within 33 acres of 
ROW (13 acres within the BLM-managed utility corridor and 20 acres on the Reservation). 

Overhead collector lines, if necessary, would include the construction of up to 57 support structures 
across up to two linear miles for SBSP I (constructed as three parallel collector lines), all within the BLM-
managed designated utility corridor. The structures would be up to 50 to 75 feet above ground and spaced 
approximately 150 to 300 feet apart. The poles would be buried at 10 percent of the pole height plus two 
feet. The collector line ROW and permanent disturbance areas are expected to remain the same whether 
the collector lines are constructed overhead or underground. 

2.2.2 Access Roads 
The primary access route to the Project would utilize existing roads. Access would be via I-15 and North 
Las Vegas Boulevard, and then along existing access roads on the Reservation. These existing roads on the 
Reservation include the access road for the Southern Paiute Solar Project facility, roads providing access 
to an existing tribal aggregate operation and water wells adjacent to the Projects, an access road within 
and adjacent to the designated utility corridor, and an unnamed road that connects to the town of Ute, 
Nevada. No upgrades to these existing roads are anticipated; minor maintenance may be required during 
construction, O&M, and decommissioning. 

The Project also includes the construction of new access roads that connect the existing Southern Paiute 
Solar Project facility roads to the SBSP I solar fields, and a new access road within the proposed collector 
line ROW. It would include up to 2 miles (7 acres) of new access roads on the Reservation. 

The Project would include 58 acres of existing access road (6 acres on BLM lands, 42 acres within the BLM-
managed designated utility corridor, and 10 acres on Reservation lands). The Project would require 7 acres 
of new access roads on Reservation lands. 
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2.0	 Description	 of the Proposed	 Action 

2.3 Project Construction 

Construction of SBSP I is expected to take approximately 14 to 16 months. The Applicant expects that 
construction would commence in the second quarter of 2021. 

2.3.1 Onsite Facilities 
Grading, Site Preparation, and Vegetation Removal – Environmental clearance surveys would be 
performed at the Project site prior to commencement of construction activities. The boundaries of the 
Project would be delineated and marked prior to grading and site preparation. Where necessary, areas to 
be avoided in compliance with applicable Minimization Measures (Section 2.6.2) would be flagged with 
appropriate buffers to prevent impacts. Temporary tortoise exclusion fencing would be installed around 
the perimeter of the Project site to prevent desert tortoises from moving back into the site during 
construction. In areas where vegetation would be mowed or trimmed rather than removed, vegetation 
would be maintained at a height of 18 inches, and the roots would be left intact to facilitate regrowth 
following the completion of construction. Equipment and vehicles would drive over and crush mowed 
vegetation during construction, if necessary. 

Portions of site would then be graded, and vegetation would be removed or mowed in selected areas, as 
needed for construction (see below). In some areas, small amounts of explosives may be used to crack 
and remove rock material that is difficult to grade using other methods. This blasting would occur only 
after biological monitors have cleared the site (see Section 2.7.2.1). Vegetation would be permanently 
cleared for the new access road and the O&M building. Vegetation would also be mowed and trimmed, 
as needed, in the solar blocks to create a safe work environment and avoid interference with construction 
activities. 

All grading (i.e., cut and fill) required for the Project would use onsite cut material, and no fill material 
would be exported or imported. Grading would be required for the O&M building, BESSs, and access roads 
within the solar field. A small, graded pad would be required within each solar array to accommodate the 
inverter and transformer unless they are installed on driven piers. The solar field would require a positive 
natural terrain slope of less than five percent. Grading and associated facilities would permanently disturb 
up to 461 acres within the solar field. 

Gravel/Aggregate/Concrete – Concrete would be trucked in and poured in place for mounting structure 
and building foundations. Aggregate material would be used for parking areas and access roads, and 
riprap material may be needed for erosion control. The smallest practicable size riprap material will be 
used to minimize the likelihood of tortoise entrapment; the applicant will coordinate specific sizes and 
locations with the USFWS as material availability and engineering constraints are known. A 6-inch-deep 
layer of aggregate stone would be installed in any low water crossings. This material would be sourced 
from the Moapa Band’s existing gravel materials operation located immediately adjacent to the solar 
fields, as available. After the O&M building is constructed, the surrounding area would be appropriately 
surfaced for parking, roads, material storage, and the erection of a temporary office for use during the 
construction phase of the Project. 

Solar Block Assembly and Construction – Construction work within each solar block would generally 
proceed as follows: 
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2.0	 Description	 of the Proposed	 Action 

• Install foundations for inverter stations; 
• Prepare trenches for underground cables; 
• Install underground cable, as required; 
• Backfill trenches; 
• Install concrete footings for transformers; 
• Install inverter station and transformer equipment; 
• Install steel posts and tracker assemblies; 
• Install solar panels; 
• Perform electrical terminations; and 
• Inspect, test, and commission equipment. 

The solar blocks would be installed with solar panels mounted on steel tracker assemblies which would 
be supported by steel posts. The structural steel posts may be galvanized to prevent potential damage 
from corrosive soils, as needed. Trucks would be used to transport the solar panels to the solar field. Final 
solar field assembly would require small cranes, tractors, and forklifts. 

Additional Solar Field Construction - Cable trenches within the solar fields would contain electrical 
conductors for low-voltage power collection and fiber optic cables for equipment communication. 
Trenches would vary between 2 to 5 feet wide and 2 to 5 feet deep. Trench excavation would be 
performed with conventional trenching equipment and excavated soil would be placed adjacent to the 
trench and used as backfill once installation is complete. 

Installation of electrical equipment and necessary infrastructure to energize the equipment would consist 
primarily of the following tasks: 

• Equipment—Installation of all electrical equipment including circuit breakers, switches and 
switchgear, lighting, and control systems, including SCADA equipment. 

• Cables—Installation of all cables necessary to energize the equipment. Cables would be routed 
via cable trays, above-grade conduits, and below-grade conduit. 

• Grounding—All equipment and structures would be grounded as necessary. 
• Telecommunications—Communication systems including T-1 internet cables, fiber optic, and 

telephone would be installed during electrical construction. 

Laydown Yards – Approximately 11 laydown yards totaling 19 acres would be established within the solar 
fields. The laydown yards would be used to stage equipment during construction. Vegetation within the 
laydown yards would be mowed, but these areas would not need to be graded or compacted. Where 
practical, laydown yards would be developed into solar blocks as construction progresses and the laydown 
yards are no longer needed. 

Support Facilities Construction – Following grading and site preparation, concrete foundations would be 
poured to support the permanent O&M building located near the solar field entrance. An area adjacent 
to the building would be developed for parking. 

A septic tank and leach field may be constructed for the collection, treatment, and disposal of sanitary 
waste. Excavation for the septic tank would be completed with the use of backhoe, and excavated soil 
would be placed adjacent to the septic tank location and used as backfill once installation is complete; 
excess soil would be reused onsite, if necessary. 
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2.0	 Description	 of the Proposed	 Action 

A temporary construction office consisting of a trailer or storage container (e.g. Connex Box) would be 
placed on site during construction. The construction office would be located at the solar field entrance; 
the temporary office site would be adjacent to the O&M building. Laydown yards, water holding tanks, 
portable toilets, and generators would also be used during construction. Following construction, 
permanent fencing would be installed around the solar field perimeter. 

The design and construction of the buildings and associated water/wastewater systems would be 
consistent with Clark County building standards and approved by the Moapa Band and BIA. 

2.3.2 Offsite Facilities 
Access Roads –Construction of new access roads will involve grading and filling with dirt to create a 15 to 
24-foot-wide roadbed. Road berms will also be constructed using fill dirt obtained from the Project area. 
Any low water crossings will be filled with aggregate stone to a depth of approximately 6 inches. New 
access roads would be left in place after construction is completed; existing access roads used by the 
Project would not be upgraded or widened, but some maintenance – including grading and vegetation 
removal – may be required depending on their condition. All grading (i.e., cut and fill) required for the 
Project would use onsite cut material, and no fill material would be expected to be exported or imported. 

Collector Line Construction – It is estimated that construction of the collector lines would result in 
permanent disturbance of the entire ROW (33 acres), though the actual permanent disturbance would 
likely be less than this. A total of 7 miles of collector lines consisting of three separate lines would be 
constructed. Of this, up to two miles may be installed overhead where the collector lines cross the BLM-
managed designated utility corridor. 

The primary stages of the underground collector line installation would be trenching, installing conduit, 
backfilling, and lastly, pulling wire through the conduit. The collector lines and fiber optic lines would be 
installed in trenches up to 10 feet wide and four feet deep and subsequently backfilled. 

The primary stages used to construct the overhead collector lines, if necessary, to avoid conflicts with 
underground utilities in the BLM-managed designated utility corridor, would be foundation installation, 
structure installation, and conductor stringing. 

Wooden poles used for the overhead collector line structures would be directly embedded into the 
ground and would be installed by auguring holes and placing the poles into the holes using backhoes or 
heavy lifter vehicles. A 100-foot by 40-foot area would be needed around each of the wooden poles for 
construction (57 poles). These areas would be disturbed during construction activities and would be 
cleared of vegetation only as required for safety and efficiency. The primary equipment used in setting 
foundations would include concrete trucks, auger rigs, pickup trucks, cranes, and front-end loaders. 
Excavated spoil material would be spread around the temporary work areas. 

After the poles are erected, the conductors and static wires would be strung between the poles and 
attached. Equipment would pull the conductors and wires into place from designated pull and tensioning 
sites. These sites would be approximately 120 feet wide by 500 feet long and located within the ROW. 
Stringing would likely be conducted one conductor at a time, with all equipment in the same location until 
all lines are in place. Wire stringing is typically completed with heavy-duty trucks equipped with a 
telescoping boom lift. 
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2.0	 Description	 of the Proposed	 Action 

2.3.3 Site Stabilization, Protection and Reclamation 
Appropriate erosion and dust-control measures would be implemented during construction of the solar 
fields and collector lines to prevent increased dust and erosion. The Project Applicant has prepared a draft 
Site Restoration Plan (Appendix D of the DEIS) which documents erosion- and dust-control measures to 
be implemented during and/or immediately after construction for the areas that are temporarily 
disturbed. This includes soil stabilization measures to prevent soil from being eroded by stormwater 
runoff; establishment of temporary laydown areas on level ground; avoiding blading in laydown areas; 
and minimizing and controlling dust generated during construction by applying water and/or agency-
approved palliatives. 

Soil stabilization measures in the Site Rehabilitation and Restoration Plan include BMPs to protect the soil 
surface by covering or binding soil particles. Depending on the site preparation technique, organic matter 
could be worked into the upper soil layers or mulched onsite and redistributed into the fill (except under 
equipment foundations, trenches and roadways) to aid in dust control. Prior to construction, the 
construction contractor would also develop and implement an erosion control plan for the Project and 
incorporate measures required by regulatory agency permits and contract documents as well as other 
measures selected by the contractor. Project-specific BMPs would also be designed by the contractor to 
protect the soil surface from erosion and would be included in the Stormwater Pollution Prevention Plan 
(SWPPP). Disturbed areas would also be seeded and hay, straw mulch, or approved material would be 
applied to aide in stabilizing disturbed areas. 

During construction, up to 200 acre-feet (AF) of water would be required for dust control and would be 
obtained from the Moapa Band. If needed to control dust during construction, agency-approved 
palliatives would be applied to newly constructed access roads. 

2.3.4 Construction Staff Schedule 
Construction staff for the Project would consist of laborers, craftsmen, supervisory personnel, support 
personnel, and construction management personnel. Construction staff is anticipated to include an 
average of 300 workers, with a peak not expected to exceed 750 workers at any given time. Most 
construction staff would commute daily to the jobsite from within Clark County, primarily from the 
Reservation and the Las Vegas area. The Applicants would prepare a Worker Environmental Awareness 
Program (WEAP) to address Project-specific safety, health and environmental concerns. All construction 
staff would be required to complete WEAP training. 

Construction generally would occur between 5:00 a.m. and 5:00 p.m., Monday through Friday, but could 
occur seven days a week. Additional hours could be necessary to make up schedule deficiencies or to 
complete critical construction activities. For instance, during hot weather, it may be necessary to start 
work earlier (e.g., at 3:00 a.m.) to avoid work during high ambient temperatures. Further, construction 
would require some nighttime activity for installation, refueling equipment, staging material for the 
following day’s construction activities, service or electrical connection, or inspection, quality 
assurance/control, and testing activities. Nighttime activities would be performed with temporary 
lighting. Some activities may require construction activities 24 hours per day, 7 days per week. 

2.4 Operations and Maintenance 
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2.0	 Description	 of the Proposed	 Action 

2.4.1 Onsite Facilities 
The O&M activities for the solar field include regular monitoring, periodic inspections and any needed 
maintenance. It is anticipated that up to five full time-equivalent (FTE) positions would be required during 
O&M for the Project. This workforce would include administrative and management personnel, operators, 
and security and maintenance personnel. Typically, up to three staff would work during the day shift 
(sunrise to sunset) and the remainder during the night shifts and weekends. 

During the first year of operation, inspections would be more frequent to address identified post-
construction issues. Periodic routine maintenance would include monthly, quarterly, semi-annual, and 
annual inspections and service. Major equipment maintenance would be performed approximately every 
10 to 15 years. 

Solar panel washing would be conducted periodically (likely on foot and by hand) as needed to improve 
power generation efficiency. Dust would be controlled and minimized by applying water and palliatives. 
The water requirements would be provided from existing water rights owned by the Moapa Band and 
leased to the Applicants. Water demand for panel washing and human use during O&M activities would 
not exceed 20 AF per year. A small water treatment system may be installed to provide deionized water 
for panel washing. 

O&M would require the use of vehicles and equipment including crane trucks for minor equipment 
maintenance. Additional maintenance equipment would include forklifts, manlifts, and chemical 
application equipment for weed control. Pick-up trucks would be used daily onsite. No heavy equipment 
would be used during normal operations. 

Vegetation within the solar blocks would be allowed to grow back following construction and would be 
maintained at a height of 18 inches during O&M. Vegetation would be trimmed as needed using a mower 
and/or string trimmers. 

Safety precautions and emergency systems would be implemented as part of the design and construction 
of the Projects to ensure safe and reliable operation. Administrative controls would include classroom and 
hands-on training in O&M procedures, general safety items and a planned maintenance program. These 
would work with the system design and monitoring features to enhance safety and reliability. The Project 
would also have a Spill Prevention and Emergency Response Plan (Appendix E of the DEIS), which would 
address potential emergencies including chemical releases, fires, and injuries. All employees would be 
provided with communication devices (cell phones, and/or walkie-talkies) to provide aid in the event of 
an emergency. 

The Applicant has prepared a draft Integrated Weed Management Plan (Appendix F of the DEIS) for the 
Project as required by BIA and the BLM (BLM 2007; BIA 2014). Herbicides would be used to control noxious 
and invasive weeds, if required. Pest control may also be required, including control of rodents and insects 
inside of the O&M facility. 

The primary wastes generated during O&M activities would be nonhazardous solid and liquid wastes. 
Limited quantities of hazardous materials would be used and stored in the solar field. The BESSs would 
contain lithium-ion batteries that would need replacement periodically; used batteries would be disposed 
of according to local, State, and Federal regulations. Nonhazardous wastes produced by O&M activities 
would include defective or broken electrical materials and batteries, empty containers, typical refuse 
generated by workers and small office operations, and other miscellaneous solid wastes. The Spill 
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2.0	 Description	 of the Proposed	 Action 

Prevention and Emergency Response Plan (Appendix E of the DEIS) prepared by the Applicant addresses 
waste and hazardous materials management, including BMPs related to storage, spill response, 
transportation, and handling of materials and wastes. Waste management would emphasize the recycling 
of wastes where possible and would identify the specific landfills that would receive waste that cannot be 
recycled. 

The fire protection water system would be supplied from the water storage tank(s) located near O&M 
building. The fire protection water system would have the appropriate fire department connections and 
would be consistent with Clark County requirements. The Applicant would prepare and implement a Fire 
Management Plan (Appendix G of the DEIS) for O&M activities. 

2.4.2 Offsite Facilities 
The collector lines would operate continuously throughout the life of the Projects. Operational activities 
associated with the collector lines would involve periodic inspection and occasional maintenance and 
repair. Periodic visual inspections would be conducted of the above ground inverter stations for 
underground collector lines, and insulators, overhead grounds, and structure hardware for overhead 
collector lines, if installed. Collector line access roads are not expected to require frequent maintenance 
but could be graded as needed to provide access to structures for maintenance activities. 

Maintenance of overhead sections of collector lines would also include removal of all vegetation to bare 
ground within a 10-foot radius around each structure. This vegetation treatment is called Defensible Space 
around Poles (DSAP) and protects the poles from fire, prevents fire ignition from electrical equipment that 
may spark, and provides a safe area for access during inspection and maintenance. 

Other O&M activities, as needed, could include insulator washing, periodic aerial inspections, repair or 
replacement of underground collector lines and overhead conductors and insulators, and response to 
emergency situations (e.g. outages) to restore power. With the exception of emergency situations and 
outages, most maintenance work would take place during daylight hours. 

2.5 Decommissioning 

The anticipated operational life of the Project would be up to 50 years, after which the Project would be 
taken out of service and associated onsite and offsite facilities would be removed. Decommissioning 
would involve removal of the solar blocks and other facilities, with some buried components (such as 
cabling) potentially remaining in place. 

To ensure that the permanent closure of the facility does not have an adverse effect, the Applicant has 
prepared a draft Decommissioning Plan included as Appendix H in the DEIS. The final Decommissioning 
Plan would be developed near the time of decommissioning in coordination with the Moapa Band and 
BIA, with input from other agencies as appropriate. The final plan would address future land use plans, 
removal of hazardous materials, impacts and mitigation associated with closure activities, schedule of 
closure activities, equipment to remain on the site, and conformance with applicable regulatory 
requirements and resource plans. 

The collector line would also be taken out of service in accordance with local, state and federal 
regulations. Prior to removal, laydown yards would be delineated along the collector lines, as appropriate. 
It is anticipated that decommissioning of the collector line would be completed withing the boundaries of 
the existing footprint of the Project. 
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2.0	 Description	 of the Proposed	 Action 

Following decommissioning, the disturbed areas would be stabilized and allowed to revegetate. Native 
species would be used for revegetation, if appropriate, and seeding using BLM and BIA recommended 
seed mixes. Re-seeding would take place during appropriate months for optimal regrowth. Seed would 
be planted using drilling, straw mulching, or hydromulching, as appropriate. 
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2.0	 Description	 of the Proposed	 Action 

2.6 Management Plans, Minimization Measures, and Compensatory 
Mitigation 

2.6.1 Management Plans 
The Applicant would be required to prepare the following management plans, which would be submitted 
to the Moapa Band of Paiutes, BIA, BLM, and USFWS (as appropriate) for approval: 

• Integrated Weed Management Plan 
• Raven Control Plan 
• Decommissioning Plan 
• Site Restoration Plan 
• Dust Abatement Plan 
• Spill Prevention and Emergency Response Plan 
• Health and Safety Program 
• Fire Management Plan 
• Hazardous Materials and Waste Management Plan 
• Stormwater Pollution Prevention Plan 
• Site Drainage Plan 
• Traffic Management Plan 
• Workers Environmental Awareness Program 
• Bird and Bat Conservation Strategy 

2.6.2 Minimization Measures 

The following proposed minimization measures would be implemented as part of the Project proposed 
by the Applicant to avoid or reduce environmental impacts associated with the proposed action to 
federally protected species. Minimization will include the general conservation strategies (i.e., BMPs), as 
well as adhere to the specific desert tortoise minimization measures and comply with the terms and 
conditions of the USFWS BO issued for this Project. 

2.6.2.1 Construction Minimization Measures 

The following measures would be implemented to reduce effects on the desert tortoise and other 
terrestrial and avian wildlife species during construction, operation, and maintenance: 

1. Construction area flagging. Work areas will be flagged prior to beginning construction 
activities and disturbance confined to the work areas. A biological monitor will escort all survey crews 
on site prior to construction. All survey crew vehicles will remain on existing roads and stay within 
the flagged areas to the maximum extent practicable. In cases where construction vehicles are 
required to go off existing roads, a biological monitor (on foot) will precede the vehicles. 

2. Desert tortoise fencing. Temporary tortoise-proof fencing will be installed around the 
boundary of the solar facility. Biological monitors under supervision of an authorized biologist 
(approved by USFWS) will be present during fence installation to relocate all tortoises in harm’s way 
to outside the work area. Additional clearance surveys and activities will be conducted after 
completion of the tortoise fence to ensure that no tortoises remain fenced inside the construction 
boundaries. 
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2.0	 Description	 of the Proposed	 Action 

Fence specifications will be consistent with those approved by USFWS (USFWS 2009b). Tortoise guards 
will be placed at all road access points where desert tortoise-proof fencing is interrupted to exclude desert 
tortoises from the Project footprint. Gates or tortoise exclusion guards will be installed with minimal 
ground clearance and shall deter ingress by desert tortoises. The temporary tortoise-proof fencing will be 
removed once the Project is commissioned allowing tortoises to re-occupy the site during operations. 

During the tortoise activity seasons (April – May, September - October), all new fences will be 
checked twice a day for the first two weeks after construction, or the first two weeks after tortoises 
become active if fence construction occurs in the winter, including once each day immediately before 
temperatures reach lethal thresholds. After the first two weeks, all tortoise exclusion fencing will be 
inspected monthly during construction, quarterly for the life of the Project, and immediately 
following all major rainfall events. Any damage to the fence will be repaired within two days of 
observing the damage. 

3. Field Contact Representative. The BIA and Applicant will designate a Field Contact 
Representative (FCR) who will be responsible for overseeing compliance of the Terms and Conditions 
of the BO. The FCR will be onsite during all active construction activities that could result in the “take” 
of a desert tortoise. The FCR will have the authority to briefly halt activities that are in violation of 
the desert tortoise protective measures until the situation isremedied. 

4. Authorized desert tortoise biologist. All authorized desert tortoise biologists (and monitors) 
are agents of BIA and USFWS and will report directly to BIA, USFWS, BLM, and the Applicant 
concurrently regarding all compliance issues and take of desert tortoises; this includes all draft and 
final reports of non-compliance or take. Authorized desert tortoise biologists, monitors, and the FCR 
will be responsible for ensuring compliance with all conservation measures for the Project as 
described in the BO. Prior to starting construction, authorized biologist(s) will submit documentation 
of authorization from the USFWS and approval of NDOW. Potential authorized desert tortoise 
biologists will submit their statement of qualifications to USFWS. 

An authorized desert tortoise biologist will record each observation of a desert tortoise handled in the 
tortoise monitoring reports. This information will be provided directly to BIA, USFWS, and BLM. 

5. Biological monitoring. Under supervision of an authorized biologist, biological monitors will 
be present at all active construction locations (not including the solar field after it has been fenced 
with desert tortoise fencing and clearance surveys have been completed). Desert tortoise monitors 
will provide oversight to ensure proper implementation of protective measures; record and report 
desert tortoises and tortoise sign observations in accordance with approved protocol; and report 
incidents of noncompliance in accordance with the BO and other relevant permits. The biological 
monitor(s) will survey the construction area to ensure that no tortoises are in harm’s way. If a tortoise 
is observed entering the construction zone, work in the immediate vicinity will cease until the 
tortoise moves out of the area. Tortoises found above ground during construction activities will be 
moved offsite by an authorized biologist following the protocols described in the Desert Tortoise 
Translocation Plan. 

6. Desert tortoise clearance surveys and translocation. After installation of tortoise fencing 
around the perimeter of the solar facility and prior to surface-disturbing activities, biological 
monitors and the authorized desert tortoise biologists who supervise them will conduct a clearance 
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2.0	 Description	 of the Proposed	 Action 

survey to locate and remove all desert tortoises from harm’s way including those areas to be 
disturbed, using techniques that provide full coverage of construction zones (USFWS 2009b). 

No surface-disturbing activities shall begin until two consecutive surveys find no live tortoises. In sectors 
or zones where a live tortoise is found, surveys will be repeated until the two-pass standard is met. 

An authorized biologist will excavate burrows potentially containing desert tortoises located in the area 
to be disturbed with the goal of locating and removing all desert tortoises and desert tortoise eggs. Typical 
tortoise burrows have a characteristic shape with a flat bottom and arched top similar to a capital letter 
‘D’ with the flat side down. Clearance will include evaluation of caliche caves and dens will also be 
evaluated, as tortoises are known to shelter there. Caliche is a naturally occurring hardened cemented 
soil composed of calcium carbonate, gravel, sand, and silt. The practice of excavating every obvious 
tortoise burrow will not be done as it has shown to be ineffective and inefficient in locating tortoises; 
instead, all obvious tortoise burrows will be scoped for presence and possible extraction. During clearance 
surveys, all handling of desert tortoises and their eggs and excavation of burrows shall be conducted solely 
by an authorized desert tortoise biologist in accordance with the most current USFWS-approved guidance 
(USFWS 2009b). If any active tortoise nests are encountered, USFWS must be contacted immediately prior 
to removal of any tortoises or eggs from those burrows to determine the most appropriate course of 
action. Unoccupied burrows will remain in place to allow for tortoise use during operations. Outside 
construction work areas, all potential desert tortoise burrows and pallets within 50 feet of the edge of the 
construction work area will be flagged. If a desert tortoise occupies a burrow during the less-active season, 
the tortoise may be temporarily penned or will be translocated following USFWS approval, contingent 
upon weather conditions and health assessment results. No stakes or flagging will be placed on the berm 
or in the opening of a desert tortoise burrow. Desert tortoise burrows will not be marked in a manner that 
facilitates poaching. Avoidance flagging will be designed to be easily distinguished from access route or 
other flagging and will be designed in consultation with experienced construction personnel and 
authorized biologists. This flagging will be removed following construction completion. 

An authorized desert tortoise biologist or biological monitor will inspect areas to be backfilled immediately 
prior to backfilling. Burrows with the potential to be occupied by tortoises within the construction area 
will be searched for presence. In some cases, a fiber optic scope will be used to determine presence or 
absence within a deep burrow. 

A translocation plan following the 2019 guidance will be approved by the USFWS prior to the start of 
construction (USFWS 2019a). The plan identifies potentially suitable recipient locations, control site 
options, post-translocation densities, procedures for pre-disturbance clearance surveys and tortoise 
handling, as well as disease testing and post-translocation monitoring and reporting requirements. 
Tortoises found within 500 meters of the project boundary (fenceline) will be relocated outside of 
the nearest fence to a location that contains suitable habitat; tortoises found within the interior of 
the project site (>500 meters from a boundary fence) would be moved to temporary pens for the 
duration of construction and may be returned to the solar facility interior (as close to the original capture 
location as possible) as soon as construction activities are complete. 

BIA and the Applicant will have an authorized biologist relocate tortoises following the USFWS- approved 
protocol (USFWS 2009b) and according to the approved translocation plan. If the USFWS releases a 
revised protocol for handling desert tortoises before initiation of Project activities, the revised protocol 
will be implemented. The relocation/translocation effort will adhere to the following procedures as well 
as those stipulated in the BO Terms and Conditions: 
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2.0	 Description	 of the Proposed	 Action 

Tortoises found within the project area will be relocated outside of the ROW to an area of suitable habitat 
as directed by the USFWS. Translocation will follow installation of exclusionary tortoise fence, as 
determined in coordination with the agencies. Translocation events will occur to specific locations 
outlined in the approved project-specific translocation review package (TRP) and disposition plan, based 
on construction and translocation timing considerations for each tortoise. The project will employ two 
strategies for translocating tortoises, depending on the initial capture location of each animal. 

1. Short-distance Relocations: Tortoises found within 500 meters of the solar site fenceline or within 
the gen-tie construction area would be relocated to areas immediately outside of the project’s 
temporary exclusion fencing or outside of harm’s way in the vicinity of the gen-tie ROW. Following 
the completion of construction, the exclusion fencing would be removed; the permanent site 
fencing would be permeable to desert tortoises and existing vegetation on the project site is 
expected to be left relatively intact during construction and operation of the project. Therefore, 
the short-distance translocation strategy is designed to allow tortoises to freely re-occupy the site 
following construction. 

2. Indirect Translocation or return to project site: Tortoises found in the interior of the solar site 
fenceline (>500 meters from the exclusion fence) would be moved to temporary pens for the 
duration of construction and may be returned to the solar facility interior (as close to the original 
capture location as possible) as soon as construction activities are complete. Penned tortoises 
may be translocated to an alternate suitable location following construction, as determined on a 
case-by-case basis through consultation with the USFWS. 

• An authorized biologist will perform health assessments and draw blood samples for each 
tortoise to be relocated. Blood testing will determine whether any desert tortoise suffer from 
upper respiratory tract disease (URTD). 

• Tortoises will be temporarily tagged with combination global positioning system (GPS)/radio-
transmitter tags so that the tortoise can be retrieved and handled as directed by the USFWS if 
the results of blood work indicate that a tortoise is infected with URTD. 

• When determining a release location for an individual tortoise, release site preference will be to 
find a like-for-like shelter resource. Every attempt will be made to find similar cover sites and 
habitat to that at the location of each individual on the Project site, otherwise all translocatees 
shall be released at the most appropriate and available unoccupied shelter sites (e.g., soil 
burrows, caliche caves, rock caves, etc.). Because of the impermanent nature of soil burrows and 
cave availability, prior to submitting the final Disposition Plan and determining exact areas of 
release, potential release sites will be re-investigated for existing burrows and caliche or rock 
caves that can be used for shelter sites. Known active/inactive tortoise burrows discovered during 
the surveys would be re-investigated for this purpose. If insufficient shelter sites exist in an area 
to be used for translocation, the Applicant shall coordinate with the agencies to determine the 
most appropriate course of action, such as reviewing an alternate release site, 
modifying/improving existing burrows and partial burrows, or artificially creating burrows per 
USFWS protocols, prior to translocation. The number of artificial burrows per translocated 
tortoise will be included in the TRP/Disposition Plan, as feasible, and may include more than one 
burrow per tortoise to increase translocation success (i.e. tortoises remaining within their release 
locations). The disposition of relocated tortoises will be evaluated and reported on following the 
Terms and Conditions of the BO. 

Southern Bighorn Solar I	 Project – BA 
October 2020 24 



	 	 	

	 	 	 	 	 	
	   

             
          
         

          
   

     

 

      
    

               
          

  

            
         

            
              

   

                 
   

  

    
             

        

         

       
             

       
      
           
            
           

               
     

               
  

       
 

      
               

         

2.0	 Description	 of the Proposed	 Action 

• If a tortoise voids its bladder while being handled, it will be given the opportunity to rehydrate 
before release. Tortoises will be offered fluids by soaking in a shallow bath, or an authorized 
desert tortoise biologist will administer nasal-oral fluid or injectable epicoelomic fluids. Any 
tortoise hydration support beyond offering water or shallow soaking would only be provided 
by an authorized biologist who has received advanced training in health assessments and 
been specifically approved by USFWS for these procedures. 

7. Biological Sample Archiving. Any samples collected during desert tortoise health 
assessments that are not used for tests would be archived with UCLA, and appropriate fees would 
be paid by the Applicant. The fee would be assessed at the time of sample collection and adjusted 
for inflation using the Bureau of Labor Statistics’ consumer price index. As of October 2020, the 
archiving fee amount was $3,000. 

8. Integrated Weed Management Plan. Prior to construction, an Integrated Weed Management 
Plan will be developed that includes measures designed to reduce the propagation and spread of 
designated noxious weeds, undesirable plants, and invasive plant species, or as determined by the 
cooperating or reviewing agencies (BIA, BLM, NDOW, etc.). Measures in the plan will include, but are 
not limited to the following: 

• Areas with current weeds will be mapped. Topsoil with the presence of weeds will not be 
salvaged and reused elsewhere in the Project. The topsoil from such areas will be disposed 
of properly. 

• Inspect heavy equipment for weed seeds before they enter the Project area. Require that 
such equipment be cleaned first to remove weed seeds before being allowed entry. Clean 
equipment that has been used in weed infested areas before moving it to anotherarea. 

• Any straw or hay wattles are used for erosion control must be certified weed free. 

9. WEAP. A WEAP will be presented to all personnel onsite during construction. This program 
will contain information concerning the biology and distribution of the desert tortoise, desert 
tortoise activity patterns, and its legal status and occurrence in the proposed Project area. The 
program will also discuss the definition of "take" and its associated penalties, measures designed to 
minimize the effects of construction activities, the means by which employees limit impacts, and 
reporting requirements to be implemented when tortoises are encountered. Personnel will be 
instructed to check under vehicles before moving them as tortoises often seek shelter under parked 
vehicles. Personnel will also be instructed on the required procedures if a desert tortoise is 
encountered within the proposed Project area. WEAP training will be mandatory, as such, workers 
will be required to sign in and wear a sticker on their hardhat to signify that they have received the 
training and agree to comply. 

10. Access roads. Construction access will be limited to the Project area and established access 
roads. Vehicle travel off established internal site access roads will be minimized as practicable. 

11. Speed limits and signage. Until the desert tortoise fence has been constructed, a speed limit 
of 15 miles per hour will be maintained during the periods of highest tortoise activity (March 1 
through November 1) and a limit of 25 mph during periods of lower tortoise activity. This will reduce 
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2.0	 Description	 of the Proposed	 Action 

dust and allow for observation of tortoises in the road. Speed-limit and caution signs will be installed 
along access roads and service roads. After the tortoise proof fence is installed and the tortoise 
clearance surveys are complete, speed limits within the fenced and cleared areas will be established 
by the construction contractor and based on surface conditions and safety considerations and remain 
with limits established by USFWS in the BO. 

12. Trash and litter control. Trash and food items will be disposed properly in predator proof 
containers with resealing lids. Trash will be emptied and removed from the Project site on a periodic 
basis as they become full. Trash removal reduces the attractiveness of the area to opportunistic 
predators such as ravens, coyotes, and foxes. Measures to reduce the subsidy of ravens and other 
avian predators/scavengers are discussed in greater detail in the Raven Control Plan (Appendix K of 
the DEIS). 

13. Raptor control. The applicant will inspect structures annually for nesting ravens and other 
predatory birds and report observations of nests to the USFWS and BIA. Transmission line support 
structures and other facility structures will be designed to discourage their use by raptors for 
perching or nesting (e.g., by use of anti-perching devices) in accordance with the most current APLIC 
guidelines (APLIC 2006, 2012). In addition to increasing desert tortoise protection, following these 
guidelines during transmission line construction will reduce the possibility of avian electrocution and 
other hazards. 

14. Overnight hazards. No overnight hazards to desert tortoises (e.g., auger holes, trenches, pits, 
or other steep-sided depressions) will be left unfenced or uncovered; such hazards will be eliminated 
each day prior to the work crew and monitoring biologists leaving the site. All excavations will be 
inspected for trapped desert tortoises at the beginning, middle, and end of the workday, at a 
minimum, but will also be continuously monitored by a biological monitor or authorized biologist. 
Should a tortoise become entrapped, the authorized biologist will remove it immediately. 

When outside of the fenced areas of the Project site, Project personnel will not move construction 
pipes greater than 3 inches in diameter if they are stored less than 8 inches above the ground until 
they have inspected the pipes to determine the presence or absence of desert tortoises. As an 
alternative, the Applicant may cap all such structures before storing them outside of the fenced area. 

15. Blasting. If blasting is required in desert tortoise habitat, detonation will only occur after the 
area has been surveyed and cleared by an authorized desert tortoise biologist no more than 24 hours 
prior. A 200-foot radius buffer area around the blasting site will be surveyed and all desert tortoises 
above ground within this 200-foot buffer of the blasting site will be moved 500 feet from the blasting 
site, placed in unoccupied burrow, and temporarily penned to prevent tortoises that have been 
temporarily relocated from returning to the site. Tortoises located outside of the immediate blast 
zone and that are within burrows will be left in their burrows. All burrows, regardless of occupied 
status, will be stuffed with newspapers, flagged, and location recorded using a global positioning 
system (GPS) unit. Immediately after blasting, newspaper and flagging will be removed. If a burrow 
or cover site has collapsed that could be occupied, it will be excavated to ensure that no tortoises 
have been buried and are in danger of suffocation. Tortoises removed from the blast zone will be 
returned to their burrow if it is intact or placed in a similar unoccupied or constructed burrow. 

16. Penning. Tortoises may be held in- or ex-situ (e.g., if temperatures do not allow for 
translocation, or if tortoises do not pass the health assessment) for a maximum of 12 months. 
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2.0	 Description	 of the Proposed	 Action 

Previously constructed and approved enclosure pens are present adjacent to the Project site and 
would be used if any quarantine is necessary. Quarantine is not the preferred option for tortoises to 
be translocated and would only be used as necessary, in coordination with USFWS. This penning is 
not the same as the temporary penning described in the blasting measure. 

17. Stormwater Pollution Prevention Plan. The applicant will oversee the establishment and 
functionality of sediment control devices as outlined in the stormwater pollution prevention plan. 

18. Tortoise Encounters During Construction. If a tortoise is injured as a direct or indirect result 
of Project construction activities, it shall be immediately transported to a veterinarian or wildlife 
rehabilitation facility and reported within 24 hours or the next workday to the Service. Any Project 
construction-related activity that may endanger a desert tortoise shall cease in the area if a desert 
tortoise is encountered on the Project site. Project construction activities may resume after an 
Authorized Biologist removes the desert tortoise from danger or after the desert tortoise has moved 
to a safe area. 

2.6.2.2 Operations and Maintenance Minimization Measures 

The following minimization measures will be implemented during O&M of the Proposed Action to reduce 
effects on the desert tortoise and other species: 

19. WEAP Training. WEAP training will be required for all O&M staff for the duration of the 
Project. In addition to an overview of minimization measures, the training will include specific BMPs 
designed to reduce effects to the desert tortoise. All Project personnel will check under vehicles or 
equipment before moving them. If Project personnel encounter a desert tortoise, they will avoid the 
tortoise. The desert tortoise will be allowed to move a safe distance away prior to moving the vehicle 

20. Biological Monitoring. A biological monitor(s) will be present during ground-disturbing 
and/or off-road O&M activities outside of the fenced solar facility to ensure that no tortoises are in 
harm’s way. Tortoises found above ground during O&M activities will be avoided or moved by an 
authorized biologist, if necessary. Pre-maintenance clearance surveys followed by temporary 
exclusionary fencing also will be required if the maintenance action requires ground or vegetation 
disturbance. A biological monitor will flag the boundaries of areas where activities would need to be 
restricted to protect tortoises and their habitat. Restricted areas will be monitored to ensure their 
protection during construction. 

21. Speed Limits. Speed limits within the project area, along transmission line routes, and access 
roads will be restricted to less than 25 mph during O&M. Speed limits in the solar facility will be 
restricted to 15 mph during O&M. 

22. Trash and Litter Control and Other Predator Deterrents. Trash and food items will be 
disposed properly in predator proof containers with resealing lids. Trash will be emptied and 
removed from the Project site on a periodic basis as they become full. Trash removal reduces the 
attractiveness of the area to opportunistic predators such as ravens, coyotes, and foxes. To reduce 
attractants for birds, open containers that may collect rainwater will be removed or stored in a secure 
or covered location. 

2.6.2.3 Decommissioning Minimization Measures 

The same minimization measures used for construction will be used for decommissioning. 
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2.0	 Description	 of the Proposed	 Action 

2.6.3 Compensatory Mitigation 
The applicant will pay the following required compensatory mitigation requirement: 

23. Habitat Compensation. Prior to surface disturbance activities within desert tortoise habitat, 
the Project proponent will pay a one-time remuneration fee (per acre of proposed disturbance). The 
remuneration fees will be submitted to the account that USFWS designates in the BO. The 
compensation for habitat loss under Section 7 of the Endangered Species Act (ESA) is an annually 
adjusted rate, currently $923/acre (subject to change annually on March 1). 

24. Habitat Use Study. The Project proponent will work with the University of Nevada, Las Vegas 
(UNLV), U.S. Geological Survey (USGS), or other agency to design and implement a 2-3-year study to 
compare on-site and off-site desert vegetation and climate (e.g., annual and perennial plant growth 
and cover, ambient temperature) to address metrics of habitat change, including how desert 
tortoises use the vegetation on site for forage and cover. Results from tortoise monitoring as 
approved in the Project’s Desert Tortoise Translocation Plan (in draft) would inform the tortoise use 
portion of this study. 
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3 ACTION AREA AND EXISTING CONDITIONS 
3.1 Action Area 

Section 7 (a)(2) of the ESA defines the “Action Area” as the areas to be affected directly or indirectly by 
the federal action. For this Project, the Action Area is defined as 1) the up to 2,600 acres of direct impacts 
within the lease study area, 2) the approximately 34 miles of ROWs (approximately 98 acres) for the 
collector line and access roads, and 3) the area of indirect impacts, or recipient areas for short- and long-
distance tortoise translocations (the fenceline encompassing up to 2,600 acres, plus the 2,641-acre 
recipient site, plus a 1.5 km buffer, 9,551-acre recipient site buffer)(Figure 3-1). 

The Action Area is located within the Mojave Desert approximately 20 miles north of Las Vegas, Nevada, 
largely within the Moapa River Indian Reservation. The Mojave Desert is cooler and wetter than the 
Sonoran Desert to the south and warmer and drier than the high-elevation Great Basin Desert to the north 
(Brown 1994). 

The Mojave Desert receives less than 13 inches (254 mm) of rain a year and is generally between 3,000 
and 6,000 feet (910 and 1,800 m) in elevation. The Mojave Desert is an area with temperature extremes 
and four distinct seasons. Winter months bring temperatures dipping to below 20°F (-7°C) on valley floors, 
and below 0°F (-18°C) at higher elevations. Storms moving from the Pacific Northwest can bring rain and 
snow across the region — more often, the rain shadow created by the Sierra Nevada as well as mountain 
ranges within the desert such as the Spring Mountains result in storms that bring only clouds and wind. 
In longer periods between storm systems, winter temperatures in valleys can approach 80°F (27°C). 

The Mojave Desert occupies portions of southeastern California, southern Nevada, southwestern Utah 
and northwestern Arizona. The Mojave Desert region, and the area surrounding the Action Area 
specifically, displays typical basin and range topography. 

3.2 Habitat and Vegetation 

Land cover types in the study area were identified using the Southwest Regional GAP Analysis Project data 
(Lowry et al. 2005; USGS 2005), which uses satellite imagery to delineate land cover types (vegetation 
communities). Vegetation in the study area is primarily composed of Sonoran-Mojave Creosotebush-
White Bursage Desert Scrub (creosotebush scrub), while North American Warm Desert Wash (desert 
wash), Sonoran-Mojave Mixed Salt Desert Scrub (salt scrub), Invasive Southwest Riparian Woodland and 
Shrubland, and North American Warm Desert Pavement account for the remainder of the vegetation in 
the study area. Disturbed areas, both within and adjacent to the Action Area, are associated with multiple 
dirt roads and less impacted offroad vehicle trails, adjacent railroad and interstate highway (to the east) 
and adjacent transmission line and natural gas line corridors (to the north and west) and substations. A 
very small area of developed land (dirt access road) is also present. Table 3-1 lists the acreages of the 
various vegetative cover types occurring within the Project area. 
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4.0	 Description of Species 

Table 3 1 

Vegetative Covertypes within the Project Area Solar Site and ROWs 

Project Component Vegetation Covertype Acreage 

Solar Site 

Sonoran-Mojave Creosotebush-White Bursage Desert Scrub 2,367 

North American Warm Desert Wash 223 

Invasive Southwest Riparian Woodland and Shrubland 10 

Existing and New Access 
Road ROWs 

Sonoran-Mojave Creosotebush-White Bursage Desert Scrub 50 
North American Warm Desert Wash 14 
Sonora-Mojave Mixed Salt Desert Scrub <1 
North American Warm Desert Pavement <1 

Developed, Medium - High Intensity <1 

Collector Lines 
Sonoran-Mojave Creosotebush-White Bursage Desert Scrub 28 

North American Warm Desert Wash 5 

PROJECT AREA TOTAL 2,697 

3.2.1 Sonoran-Mojave Creosotebush-White Bursage Desert Scrub 
Creosotebush scrub is typical of the Mojave Desert and is the most abundant vegetation community in 
the region and within the Action Area. Creosotebush scrub occurs on well-drained sandy flats and bajadas 
from 150 to 1500 meters elevation in Nevada. Its range extends from the Colorado River on the south to 
Pahranagat Valley on the north (Wildlife Action Plan Team 2012). This community is typically dominated 
by creosotebush and white bursage, which can be sparse to moderately dense (2-50 percent cover). Many 
other shrubs, dwarf-shrubs, and cacti may be present, often as a sparse understory. In southern Nevada, 
common species include saltbush (Atriplex spp.), Mormon tea (Ephedra nevadensis), desert wolfberry 
(Lycium andersonii), brittlebush (Encelia farinosa), and beavertail cactus (Opuntia basilaris). The 
herbaceous layer is typically sparse but can be abundant with ephemerals after spring rains. Herbaceous 
species common in the region include phacelia (Phacelia spp.), desert trumpet (Erigonium inflatum), 
cryptantha (Cryptantha spp.), and low woollygrass (Dasyochloa pulchella) (USGS 2005). 

Creosotebush is used by many desert animals for shelter and forage. Creosotebush roots help to stabilize 
the soil and support burrows for a variety of reptiles and amphibians, including the desert tortoise and 
mammals such as the kit fox (Vulpes macrotis). Other animals bed in or under the bushes, and birds use 
them for perching and nesting (Wildlife Action Plan Team 2012). 

3.2.2 North American Warm Desert Wash 
This community is restricted to the small ephemeral washes within the Project area. The vegetation in 
desert washes is highly variable, ranging from sparse and patchy to moderately dense. It typically occurs 
along the banks of washes but may occur within the channel. The woody layer is typically intermittent and 
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4.0	 Description of Species 

relatively open and is usually dominated by shrubs and small trees such as catclaw (Senegalia greggii) and 
desert willow (Chilopsis linearis) (USGS 2005). In southern Nevada, washes tend to support a higher 
diversity and density of cacti and yucca than the surrounding landscape. Vegetation surveys conducted 
for previously approved solar projects on the Reservation (BIA 2012, 2014, 2020) identified numerous 
cacti and yucca species including cholla (Cylindropuntia spp.), barrel cactus (Ferocactus cylindraceus), 
hedgehog cactus (Echinocereus engelmannii var. chrysocentrus) and Mojave yucca (Yucca schidigera). 
Higher densities of big galleta grass (Pleuraphis rigida) are also commonly reported in washes in this 
region. 

3.2.3 Sonoran-Mojave Mixed Salt Desert Scrub 
This community is typical of saline basins in the Mojave Desert and most often occurs around the edge of 
playas. Vegetation is typically composed of one or more saltbush species and other halophytic (salt 
tolerant) plants such as iodinebush (Allenrolfea occidentalis), seepweed (Suaeda spp.), and alkali sacaton 
(Sporobolus airoides) (USGS 2005). Salt scrub vegetation is restricted to a small area in the northern 
portion of the SBSP II lease area. 

3.2.4 North American Invasive Southwest Riparian Woodland and Shrubland 
This community represents areas that are dominated by introduced woody species such as saltcedar and 
Russian olive (Elaeagnus angustifolia). Due to the lack of perennial water in the lease area, this vegetation 
is limited to a few small patches of saltcedar along larger drainages in the southern solar field. 

3.2.5 North American Warm Desert Pavement 
The Warm Desert Pavement community is composed of unvegetated to sparsely vegetated (<2 percent) 
landscapes. This community is common in flat, open basins where exposure to wind has developed a cover 
of fine to medium gravel coated with “desert varnish.” These areas are subject to extreme temperature 
variation and support very limited populations of desert scrub species such as creosotebush (Larrea 
tridentate) and Eastern Mojave buckwheat (Eriogonum fasciculatum). However, these areas may briefly 
experience high densities of ephemeral herbaceous vegetation following seasonal precipitation events. 

3.3 Wildlife 

Species observed in the Action Area during biological surveys for nearby projects on the reservation 
included birds, mammals and a variety of reptiles. Commonly observed avian species include: black-
throated sparrow (Amphispiza bilineata), ash-throated flycatcher (Myiarchus cinerascens), black-tailed 
gnatcatcher (Polioptila melanura), loggerhead shrike (Lanius ludovicianus), common raven (Corvus corax), 
burrowing owl (Athene cuniclaria), red tailed-hawk (Buteo jamaicensis) and lesser nighthawk (Chordeiles 
sp.) (Newfields 2018a, 2018b). Small mammal residents include kangaroo rats (Dipodomys spp.), pack rats 
(Neotoma cinerea) and white-tailed antelope squirrels (Ammospermophilus leucurus). Common larger 
mammals may include coyotes (Canis latrans), kit foxes (Vulpes macrotis), and black-tailed jackrabbits 
(Lepus californicus). Reptiles include western whiptail lizards (Aspidoscelis tigris), side-blotched lizards 
(Uta stansburiana), horned lizard (Phrynosoma sp.), desert iguana (Dipsosaurus dorsalis), bull snake 
(Pituophis catenifer sayi), coachwhip (Masticophis flagellum) and desert tortoise. 

3.4 Ground Water Resources 

The Proposed Action is in the Colorado River Basin Region of Nevada’s Hydrographic Regions. The 
Colorado River Basin is one of the larger hydrographic regions in Nevada, covering 5,612 square miles and 
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4.0	 Description of Species 

includes 27 hydrographic areas. The Action Area is located in and around the area called Arrow Canyon 
Range Cell. The hydrogeology of the Arrow Canyon Range Cell is recognized as unique yet poorly 
understood (Mifflin and Associates 2001). Seven groundwater management basins are superimposed on 
the Arrow Canyon Range cell. The Arrow Canyon Range Cell is composed of a series of north-south 
trending structural blocks related to extensional faulting that are almost entirely composed of Paleozoic 
carbonate rock (BIA 2012). The Action Area is located within the California Wash hydrographic basin, 
which is an unconsolidated sand and gravel aquifer. 

The basin is a westward-thickening section of Paleozoic carbonate rocks, in part unconformably overlain 
by generally fine-grained sediments of the Muddy Creek Formation (Longwell et al. 1965). The carbonate-
rock terrain that constitutes the Arrow Canyon Range Cell incorporates both recharge areas and one major 
spring discharged area and is bounded by generally less permeable basin or bedrock lithologies. The 
California Wash Basin around the Action Area is around 5,000 feet thick (BIA 2012). Regional patterns of 
precipitation combined with terrain elevation results in the highest mountain ranges receiving the 
majority of precipitation that becomes recharge. The carbonate terrain is efficient in retaining a relatively 
high percentage of precipitation as recharge. 

Groundwater data from several Reservation monitoring and test wells in the vicinity of the Action Area 
indicate the static water level ranges in depth from 354 to 526 feet below the surface and the wells 
yielding over 1,000 gallons per minute (gpm; BIA 2012). Pump and step-drawdown testing of the 
carbonate aquifer yielded a range of transmissivity of 50,000 to 100,000 ft./day, hydraulic conductivity of 
20 ft./day and specific yield (Sy) of 0.03 to 0.008 (BIA 2012). 
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4 DESCRIPTION OF SPECIES 
Only one federally listed species under the ESA was documented within or near the Project: the Mojave 
desert tortoise. Section 4.2 lists details of the survey protocol and the results. Other species considered 
for analysis are described in Section 4.1. 

No Designated Critical Habitat for any listed plant or animal species occurs within the Action Area, though 
critical habitat units for the desert tortoise occur approximately 8 miles west of the Action Area on the 
west side of the Arrow Canyon Range. 

4.1 Federally Listed Bird Species 
4.1.1 Yellow-billed Cuckoo 

On October 3, 2014, the yellow-billed cuckoo (Coccyzus americanus) was listed as threatened under the 
ESA (79 FR 59992; USFWS 2014). Critical habitat has not yet been designated but was proposed on 
February 27, 2020; the nearest proposed critical habitat for this species, if designated, would be over 100 
miles south of the project. The yellow-billed cuckoo has always been rare in Nevada. There are still small 
areas of suitable habitat within the state, with documented breeding occurring very rarely in Southern 
Nevada. Yellow-billed cuckoos may still utilize remnant habitats present within the state during migration. 

Based on historic accounts, the species was widespread and locally common in California and Arizona, 
locally common in a few river reaches in New Mexico, locally common in Oregon and Washington, and 
locally uncommon in scattered drainages of the arid and semiarid portions of western Colorado, western 
Wyoming, Idaho, Nevada, and Utah. The scattered cottonwoods on the Colorado River tributaries (Virgin, 
Muddy, and Pahranagat) are the last places in Nevada where the yellow-billed cuckoo can potentially 
occur. The only known nesting sites in Nevada for the yellow- billed cuckoo are at Warm Springs Ranch 
Natural Area along the Muddy River in the Moapa Valley (SNWA 2019), approximately 11 miles north of 
the Action Area. While two individual cuckoos were detected during 2019 surveys at Warm Springs 
Natural Area, there is no suitable habitat for the species in the Action Area. 

4.1.2 Yuma (Ridgway’s) Clapper Rail 
The Yuma clapper rail (Rallus longirostris yumanensis) was listed as an endangered species on March 11, 
1967 (32 FR 4001). The Recovery Plan was finalized in 1983 and portions of the recovery action plan were 
initiated over the ensuing years. The Yuma clapper rail is one of the smaller subspecies of clapper rail, 
with adult males standing eight inches tall and weighing 266.8 grams on average (Todd 1986). Females 
are slightly smaller. Adult Yuma clapper rails of both sexes are similar in plumage; they possess a long, 
slender bill and long legs and toes compared to body size (Todd 1986). 

The present range of the Yuma clapper rail in the U.S. includes portions of Arizona, California, and Nevada. 
The Yuma clapper rail lives in freshwater marshes dominated by cattail (Typha sp.) and bulrush (Scirpus 
ssp.) with a mix of riparian tree and shrub species (Salix exigua, S. gooddingii, Tamarix sp., Tessaria serica, 
and Baccaris sp.) along the shoreline of the marsh (Eddleman 1989). This species is known to occur along 
the Muddy River within the Overton Wildlife Management Area approximately 15 miles east of the Action 
Area. No suitable habitat for this species occurs within the Action Area. 
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4.0	 Description of Species 

4.1.3 Southwestern Willow Flycatcher 
The southwestern willow flycatcher (Empidonax traillii extimus) was listed by the USFWS as an 
endangered species within its entire range on February 27, 1995 (FR 60: 10693-10715). Critical habitat 
for the species was originally established in 1997 (FR 62: 39129-39147) but subsequently vacated and 
incidental protection provided along the Virgin River and its 100-year floodplain from the Arizona/Nevada 
border to Halfway Wash in Nevada (FR 65: 4140-4156). 

Critical habitat was again proposed on October 12, 2004 (FR 69: 60706-60736), redefined and re-instituted 
in 2005 (FR 70: 60886-61009; USFWS 1997), and designated in 2013 (USFWS 2013). Critical habitat for the 
southwestern willow flycatcher in Nevada is currently limited to portions of the Virgin River above its 
confluence with the Muddy River (FR 70: 60886-61 009). 

For nesting, southwestern willow flycatchers require dense riparian habitats with microclimatic conditions 
dictated by the local surroundings. Saturated soils, standing water, or nearby streams, pools, or cienegas 
are a component of nesting habitat that also influences the microclimate and density of the vegetation 
component. No suitable riparian or microhabitat conditions exist within the Action Area. The closest 
known breeding habitat for this species is located along the Muddy River, at Warm Springs Ranch, 
approximately 11 miles north of the Action Area. During 2019 surveys, eight southwestern willow 
flycatcher territories were identified, including two confirmed pairs, three unpaired residents and one 
non-resident. There is no suitable habitat for the species in the Action Area. 

4.2 Moapa Dace 

The Moapa dace was listed as an endangered species under the ESA on March 11, 1967 (32 Federal 
Register [FR] 4001). Since the Moapa dace represents a monotypic genus, this species was assigned a 
recovery priority of 1 (highest ranking) by the USFWS in 1995. The original recovery plan for this species 
was prepared in 1983 and subsequently revised in 1995. 

4.2.1 Distribution and Life History 

The Moapa dace is endemic to and occurs in the Muddy River system (and associated thermal spring 
systems). Specifically, it occurs in the Warm Springs area which encompasses 10 thermal spring provinces 
that form the Muddy River (roughly 10 miles north of the proposed project). Moapa dace likely inhabited 
25 springs and approximately 16 kilometers of the upper Muddy River (Ono et al. 1983). Historically, the 
Muddy River was 48.4 kilometers long; however, in 1935, with the completion of the Hoover Dam, Lake 
Mead flooded the lower 8 kilometers of the river, rendering it unsuitable for Moapa dace. Previous 
surveys found adult Moapa dace occurring in low numbers in restricted portions of 3 springs and less than 
2 miles of spring outflow and river in the Warm Springs area (USFWS 1983). 

The Moapa dace inhabits a variety of habitats throughout its several life stages. As individuals age, they 
occupy habitats with increasing flow velocities such that larval dace are apparently limited to slackwater 
portions of the upper reaches of tributaries of the Moapa River, whereas adults can be found in the river’s 
mainstem. The species prefers warmer temperatures (67-89.6°F); thus, cooler temperatures in the middle 
portion of the Moapa River mainstem may function as a barrier to downstream movements (USFWS 
1996). 

The species is omnivorous; stomach contents have included beetles, moths, butterflies, true flies, leaf 
hoppers, true bugs, caddisflies, mayflies, damselflies, dragonflies, worms, scuds, crustaceans, snails, 
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4.0	 Description of Species 

filamentous algae, vascular plants, detritus and sand. The dace primarily forages on drift items but will 
also forage on the stream or spring substrate. The species often forages from drift stations in large groups 
(up to 30 individuals). These sites are often characterized by overhanging vegetation or particularly deep 
areas (USFWS 1996). 

4.2.2 Threats to the Species 
Threats to the Moapa dace include habitat loss and alteration, introduction of non-native species, and 
parasites. Habitat loss and alteration has been ongoing in the Warm Springs areas for the purposes of 
recreational, industrial and municipal projects. Several headwater springs were completely channelized 
or diverted for use as swimming pools. Irrigation for agricultural purposes historically had impacts on 
headwater springs in the Warm Springs area, though agricultural activity in the area has declined. 

Moapa dace persist within several warm springs and associated springbrooks that have been altered 
greatly by humans. Downstream habitats, where adult dace from different spring systems mixed 
historically, are now infested with exotic predatory fish. In many cases infested habitats are intentionally 
blocked from upstream areas by fish barriers built to prevent the spread of exotic fish. Specifically, a fish 
barrier (known as the refuge barrier) and a water diversion exist upstream of the Project’s gen-tie crossing. 
The resulting fragmented population structure threatens the dace’s genetic and demographic health, 
although barriers must be maintained until the threats of exotic fish are eliminated (USFWS 2009a). 

4.2.3 Critical Habitat 

There is no designated critical habitat for the Moapa dace. 

4.3 Desert Tortoise 

Desert tortoise was listed as threatened under the ESA on April 2, 1990 (USFWS 1990). A total of 6.4 
million acres of Critical Habitat was designated in 1994 (USFWS 1994). The 1994 Recovery Plan described 
a strategy for recovering the desert tortoise, which included the identification of six recovery units, 
recommendations for a system of Desert Wildlife Management Areas within the recovery units, and 
development and implementation of specific recovery actions. Within those six recovery units, Desert 
Wildlife Management Areas (DWMAs) were identified, where populations of tortoises facing similar 
threats would be managed with the same strategies. 

The Action Area is within the Northeastern Mojave Recovery Unit, which encompasses almost 5 million 
acres extending from southwestern Utah/northwestern Arizona (northern boundary) to Las Vegas/Las 
Vegas Wash (southern boundary). This unit includes the Beaver Dam Slope, Gold Butte-Pakoon, and 
Mormon Mesa Critical Habitat Units. 

Characteristically, tortoises in this unit are active in late summer and early autumn in addition to spring, 
reflecting the fact that this region receives up to about 40 percent of its annual rainfall in summer and 
supports two distinct annual floras on which tortoises can forage (USFWS 2019c). Desert tortoise also feed 
on cacti, perennial grasses, and herbaceous perennials. Desert tortoises may den together in caliche caves 
in bajadas, washes, or caves in sandstone rock outcrops (USFWS 2011, USFWS 2019c). 

If basic habitat requirements are met, the desert tortoise can survive and reproduce within the varied 
vegetation communities of the Mojave region (USFWS 1994). These requirements include sufficient 
suitable plants for forage and cover, suitable substrates for burrow and nest sites, and freedom from 
disturbance. Throughout most of the Mojave region, the desert tortoise occurs primarily on flats and 
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4.0	 Description of Species 

bajadas with soils ranging from sand to sandy-gravel characterized by scattered shrubs and abundant 
inter-shrub space for herbaceous plant growth. Desert tortoises are also found on rocky terrain and 
slopes. 

4.3.1 Distribution and Abundance in the Action Area 
4.3.1.1 Field Surveys 

To assess the status of the desert tortoise in the Action Area, field surveys were conducted in April 
2019. Team members included more than one biologist previously approved by USFWS as an 
Authorized Biologist on multiple prior projects. To be granted authorized status, USFWS requires that 
the biologist has thorough knowledge of desert tortoise behavior, natural history, and ecology, and 
demonstrates substantial field experience and training to successfully: 

• Handle desert tortoises 
• Excavate burrows to locate desert tortoise or eggs 
• Relocate desert tortoises 
• Reconstruct desert tortoise burrows 
• Unearth and relocate desert tortoise eggs 
• Locate, identify, and record all forms of desert tortoise sign; and 
• Follow USFWS-approved protocols. 

The lease study area was surveyed in accordance with current USFWS protocols (USFWS 2019b). Biologists 
walked 10-meter (33-foot) wide parallel pedestrian transects. USFWS refers to this methodology as “100 
percent coverage.” The lease study area was 2,599 acres in size. The objective of the field survey is to 
determine presence or absence of desert tortoises, estimate the number of tortoises (abundance) and 
assess the distribution of tortoises within the Action Area (USFWS 2019b). 

Observations of tortoise sign (live tortoises, carcasses, shell, bones, scutes, scat, burrows, pallets, tracks, 
egg shell fragments, etc.) were recorded in the field. 

4.3.1.2 Field Survey Results 

Data collected within the survey area were analyzed using the USFWS 2019 Protocol equation to 
determine the estimated number of tortoises within the Action Area. This method uses the number of 
tortoises observed above ground, the probability that a tortoise is above ground, the probability of 
detecting a tortoise if above ground, and the size of the area surveyed. Calculations of desert tortoise 
populations are based only on the number of adult tortoises (≥180 mm MCL) observed during surveys. 
The equation is illustrated below. 

A total of 778 transects of differing lengths were walked over the course of the survey to achieve 
100% coverage of the survey area, totaling approximately 1,052 kilometers of transect length. Desert 
tortoise and desert tortoise sign were observed. A total of 30 adult desert tortoises (≥180 mm MCL) 
and 2 juveniles were observed over the course of the surveys (Table 4-1 and Figure 4-1). Desert 
tortoise sign (scat, carcasses/shell fragments, tracks and burrows) were observed throughout the 
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4.0	 Description of Species 

survey area. The estimated number of adult tortoises within the Action Area was calculated to be 60, 
with a 95% confidence interval of approximately 41 to 88 adult tortoises during the 2019 surveys. 

Table 4 1 

TORTOISE SIGN FOUND IN PROJECT AREA 

Class 1 (Used 
today) 

Class 2 (Used 
this week) 

Class 3 (Used 
this season) 

Class 4 
(Old Requires 
Excavation) 

Class 5 (Old 
Collapsed) Total 

Burrow 47 123 141 61 20 392 
Carcass 3 2 5 2 11 23 
Pallet 1 12 21 13 8 55 
Scat 13 21 13 4 1 52 
Other (Eggs, Mating 
Circle, Etc.) 6 4 1 0 1 12 

Source: Newfields 2019 
1 Burrow Class Definitions: 1. currently active, with tortoise or recent tortoise sign. 2. good condition, definitely tortoise; no 
evidence of recent use. 3. deteriorated condition; definitely tortoise. 4. good condition; possibly tortoise. 5. deteriorated 
condition; possibly tortoise. 
2 Shell Remains: 1. fresh or putrid. 2. normal color; scutes adhere to bone. 3. scutes peeling off bone. 4. shell bone is falling apart; 
growth rings on scutes are peeling. 5. disarticulated and scattered. 
3 Scat: 1. wet (not from rain or dew) or freshly dried; obvious odor. 2. dried with glaze; some odor; dark brown. 3. dried; no glaze 
or odor; signs of bleaching (light brown), tightly packed material. 4. dried; light brown to pale yellow, loose material; scaly 
appearance. 5. bleached, or consisting only of plant fiber. 

These results are generally consistent with USFWS recent findings presented in the Revised Recovery Plan 
for the Mojave Population of the Desert Tortoise (2011). The NE Mojave Recovery Unit was found to be 
the only unit that increased in abundance from 2004 through 2014 (Allison and McLuckie 2018). 
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4.0	 Description	 of Species 

4.3.2 Factors That May Affect the Desert Tortoise in the Action Area 
4.3.2.1 Upper Respiratory Tract Disease 

Upper respiratory track disease (URTD) was discovered in 1990 and is currently a major cause of mortality 
in the western Mojave Desert population. Habitat degradation, poor nutrition, and drought have 
increased the desert tortoises' susceptibility to this disease (USFWS 1994). It is thought that URTD is 
transmitted between desert tortoise populations when desert tortoises are captured as pets, then 
subsequently released. 

4.3.2.2 General Anthropogenic Factors 

The factors causing the decline of the desert tortoise are primarily human related. These factors include 
collection of desert tortoises for pets, food, and commercial trade; collision with vehicles on roads and 
highways; mortality from gunshots; predation; and off-road vehicle (ORV) travel cross-country or on trails. 
Predation by the common raven is severe on younger age classes of desert tortoise. The Breeding Bird 
Survey (BBS) data from 1968 to 2004 indicated increases in the raven populations of more than 700 
percent in the west Mojave Desert and more than 70 percent in the East Mojave Desert (DOI 2008). 
Increased food supplies from road kills, landfills, trash, garbage dumps, agricultural development and new 
perch and nest sites all contribute to the increased population of ravens. Berry (1990) speculated that 
raven predation has resulted in such high juvenile desert tortoise loss in some portions of the Mojave that 
recruitment of juveniles into the adult population has been halted. Within or near the Project area, 
previous disturbance from OHV travel, weeds and ground disturbance from multiple linear facilities such 
as a substation, pipelines and transmission lines were observed. 

4.3.2.3 Connectivity 

Habitat connectivity is important to maintain desert tortoise access to required resources (e.g., water or 
burrow sites), minimize energetic expenditures to access resources, limit risk of travel- related injury or 
death by minimizing the need to move through risky or uninhabitable areas, maintain social behaviors 
and gene flow, and enable movement with a change in environmental conditions, such as climate shift 
(Webster et al. 2002; Lowe and Allendorf 2010). In a review of numerous definitions of habitat 
connectivity published in the scientific literature, Kindlmann and Burel (2008) defined habitat connectivity 
simply as “the ease with which individuals can move about within a landscape.” This definition 
encompasses both structural (based entirely on landscape configuration independent of the animal) and 
functional connectivity (including animal responses to landscape features). It is important to note that 
natural barriers—such as rivers or mountains—often can limit habitat connectivity. In addition to natural 
barriers, human structures including housing developments, roads, farmland, and fences have 
increasingly reduced habitat connectivity (Fahrig 2003). This reduced connectivity has resulted from both 
habitat destruction and fragmentation, the division of habitat into smaller, discontinuous units. 

Factors in assessing the potential effects of the Project on desert tortoise habitat connectivity include: 

• Natural barriers to tortoise movement 
• Anthropogenic barriers to tortoise movement 
• Habitat fragmentation 

Genetic connectivity can be defined as the degree to which gene flow is maintained between populations. 
For gene flow to occur across an area, populations of desert tortoises need to be connected by areas of 
suitable habitat that support sustainable numbers of reproductive individuals. Natural barriers, such as 
mountain ranges and rivers, reduce genetic connectivity and are thought to have partly resulted in some 
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4.0	 Description	 of Species 

broad-scale genetic differentiation among tortoise populations within the Mojave Desert (Averill-Murray 
et al. 2013). In the Action Area, there are currently no natural barriers that would affect genetic 
connectivity from north or west. Tortoise movement to the south may be hindered by the existing solar 
project and to the east may be limited by Interstate 15 and a railroad. Genetic connectivity is currently 
maintained as tortoises can exchange genetic material with populations in suitable habitat areas north 
and south of the Project area. 

4.3.2.4 Habitat Fragmentation 

The Proposed Project is not expected to substantively contribute to habitat fragmentation because 
it would be built with a raised fence that would allow tortoises to re-inhabit and pass through the 
solar site during operations. 

4.3.3 Desert Tortoise Designated Critical Habitat 

In 1990, USFWS listed the desert tortoise as threatened over 30 percent of its geographic range. In 
response to this listing, the Desert Tortoise (Mojave Population) Recovery Plan was created to aid in the 
preservation of the species. In this plan, six population units termed “recovery units,” were identified 
using available data on genetic variability, morphology, ecosystem types, and population behavior. 

Within these recovery units, 14 desert wildlife management areas (DWMA) were identified as areas where 
tortoise populations could be managed for recovery. The guidelines used to delineate the 14 DWMAs 
were used by USFWS to designate federally protected desert tortoise “Critical Habitat” in 1994. Of the 
original 22,616 to 27,407 square kilometers recommended for protection in the 14 DWMAs, 26,087 
square kilometers became Designated Critical Habitat (DCH). Primary constituent elements of DCH for the 
desert tortoise are those physical and biological attributes that are necessary for the long- term survival 
of the species. These elements were identified as: 1) sufficient space to support viable populations within 
each of the five Recovery Units and to provide for movement, dispersal, and gene flow; 2) sufficient 
quantity and quality of forage species and the proper soil conditions to provide for the growth of such 
species; 3) suitable substrates for burrowing, nesting, and overwintering; 4) burrows, caliche caves, and 
other shelter sites; 5) sufficient vegetation for shelter from temperature extremes and predators; and, 6) 
habitat protected from disturbance and human-caused mortality (USFWS 2011). 

The Project area is not located within USFWS desert tortoise DCH (USFWS 2019c). Figure 4-2 depicts the 
nearest DCH, which is approximately 12 miles west and northwest of the proposed Project. 
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5 EFFECTS OF THE PROPOSED ACTION AND DETERMINATION 
OF EFFECTS 

This section presents the potential direct, indirect, and cumulative effects of the Proposed Action on listed 
species. Impacts resulting from the implementation of the Proposed Action include: 

• Injury of mortality of desert tortoises from construction activities; 

• Temporary stress on desert tortoises from handling during relocation efforts; 

• Temporary constriction of movement corridors for desert tortoises during construction; 

• Disturbance from vibrations during construction that could affect tortoises near the boundary of 
the construction area; 

• Temporary and permanent loss of desert tortoise habitat and burrows; 

• Disturbance and displacement of desert tortoises during construction of the associated access 
roads and proposed gen-tie; 

• Potential noise and lighting effects on tortoise behavior and movement; 

• Introduction of weeds and invasive species within the construction area during construction and 
operation; 

• Exposure to chemicals (herbicides, palliatives and spills from equipment); 

• Potential increased raven and other predator populations resulting from perches provided by the 
solar structures, aboveground portions of collector lines and towers, and perimeter fencing, and 
human introduction of trash within or near the Action Area boundary; 

• Groundwater use from the same hydrographic basin that supports the Yuma clapper rail, 
southwestern willow flycatcher and Moapa dace. 

5.1 Federally Listed Bird Species 
5.1.1 Yellow-billed Cuckoo 
There is no suitable habitat in the Action Area (including proposed critical habitat), and no habitat would 
be removed or affected by the Proposed Action. Suitable habitat occurs approximately 11 miles north of 
the Project area near the Warm Springs Ranch, and individuals were observed there in 2019 (SNWA 2019). 
Suitable habitat also occurs east of the Action Area along the Virgin River. While few yellow-billed cuckoos 
are known to occur in these areas, they may use the Muddy and Virgin Rivers for migration to and from 
breeding habitat and for dispersal. The Proposed Project has no aboveground gen-tie (collector lines 
would be buried except for up to two miles of overhead where lines cross the designated BLM utility 
corridor) and not near the Muddy or Virgin Rivers); therefore, those individuals would not be at risk of 
colliding with aboveground electrical lines. While groundwater withdrawals may result in insignificant 
reductions in flow in the Muddy River, the magnitude of effects would be too small to affect yellow-billed 
cuckoo or cuckoo habitat (e.g., riparian vegetation)(see analysis in Section 5.3). 

Determination 

Due to the low number of yellow-billed cuckoos that occur near the Action Area and the lack of habitat in 
the Project area, the potential for direct mortality to this species is low. Potential risk would be 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

insignificant and discountable and potential indirect effects would be negligible. The Proposed Action may 
affect, but is not likely adversely affect, the yellow-billed cuckoo. 

5.1.2 Yuma (Ridgway’s) Clapper Rail 
There is no suitable Yuma clapper rail habitat in the Action Area. Therefore, the potential for direct 
mortality to this species is low. This species is known to occur along the Muddy River within the Overton 
Wildlife Management Area. Critical habitat has not been designated for this species. While the nearest 
suitable habitat is approximately 15 miles from the Project area, rails may use the Muddy and Virgin Rivers 
for migration to and from breeding habitat and for dispersal but the Proposed Project has no aboveground 
gen-tie (collector lines would primarily be buried and not near the Muddy or Virgin Rivers); therefore, 
those individuals would not be at risk of colliding with aboveground electrical lines. While groundwater 
withdrawals may result in insignificant reductions in flow in the Muddy River, the magnitude of effects 
would be too small to affect Yuma clapper rail habitat (e.g., hydrophytic vegetation) (see analysis in 
Section 5.3). 

There have been two isolated incidents involving Yuma rail near solar projects. One mortality was 
discovered near the solar field at a PV solar project in Riverside County, California. Field data collected in 
connection with that incident failed to provide evidence of any direct impact or collision with a PV module. 
Another Yuma clapper rail mortality was discovered at a PV solar project in Imperial County, California. In 
this instance too, there was no evidence of a collision with a PV module. 

In response to these incidents, USFWS addressed the potential for solar projects to result in injury or 
mortality to Yuma clapper rail in an incidental take statement for a project in Imperial County, California. 
The USFWS recognized that interactions between Yuma clapper rail and PV facilities are improbable when 
such projects are distant from this species’ habitat. The USFWS concurred with the BLM’s finding that the 
project, located near the Colorado River in Riverside County, California, was “not likely to adversely affect” 
Yuma clapper rail. Similar to the ACSP Project, that project area did not include aquatic habitat for Yuma 
clapper rail and was not located in a flight path that would connect aquatic features. A portion of U.S. 
breeding populations is known to migrate annually to wintering grounds in northwest Mexico (Harrity and 
Conway 2020). However, we do not have information about and cannot predict the paths migrating (or 
dispersing) individuals may take and there is no evidence to indicate that dispersal of these species would 
occur in the action area. 

The low number of known recorded mortalities, lack of habitat in the action area and the long distance 
from any known occurrences suggests the low potential for direct mortality to listed birds related to the 
Project. Potential direct and indirect effects posed by the Project are negligible. 

While groundwater withdrawals may result in insignificant reductions in flow in the Muddy River, the 
magnitude of effects would be too small to affect Yuma clapper rail or its habitat (e.g., riparian 
vegetation)(see analysis in Section 5.3). 

Determination 

Due to the low number of Yuma clapper rail mortalities at PV solar facilities and the lack of habitat in or 
near the Action Area, the potential for direct mortality to this species is low. Potential risk would be 
insignificant and discountable and potential indirect effects would be negligible. The Proposed Action may 
affect, but is not likely adversely affect, the Yuma clapper rail. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

5.1.3 Southwestern Willow Flycatcher 
There is no suitable habitat in the Action Area. Therefore, the potential for direct mortality to this species 
is negligible. There is no designated critical habitat in the Action Area. Suitable habitat occurs 
approximately 11 miles north of the Action Area near the Warm Springs Ranch and potential breeding 
was observed there in 2019 (SNWA 2019). 

While few southwestern willow flycatchers are known to occur there, they may use the Muddy River for 
migration to and from breeding habitat and for dispersal but the Proposed Project has no aboveground 
gen-tie (collector lines would be buried (except for up to two miles of overhead where lines cross the 
designated BLM utility corridor) and not near the Muddy or Virgin Rivers); therefore, those individuals 
would not be at risk of colliding with aboveground electrical lines. While groundwater withdrawals may 
result in insignificant reductions in flow in the Muddy River, the magnitude of effects would be too small 
to affect southwestern willow flycatcher or its habitat (e.g., riparian vegetation; see analysis in Section 
5.3). 

Determination 

Due to the low number of southwestern willow flycatchers that occur near the Action Area and the lack 
of habitat in the Project area, the potential for direct mortality to this species is low. Potential risk would 
be insignificant and discountable and potential indirect effects would be negligible. The Proposed Action 
may affect, but is not likely adversely affect, the southwestern willow flycatcher. No proposed or 
designated critical habitat is within the Action Area along the Muddy River; therefore, the project would 
have no effect to designated critical habitat. 

5.2 Desert Tortoise 
5.2.1 Injury and Mortality 

An estimated 60 desert tortoises are expected to occupy the Action Area (95% CI: 41-88 based on 2019 
USFWS protocol calculations). Therefore, construction of the Proposed Action may result in impacts to up 
to 88 adult desert tortoises through injury or direct mortality of desert tortoise. Such injury or mortality 
could occur from vehicle strikes or other adverse interactions with project-related equipment. However, 
translocation of tortoises and the implementation of avoidance and minimization measures are expected 
to avoid all or most of these potential injuries or mortalities. 

Beside the initial construction, O&M activities inside and outside the solar site could represent a source 
of ongoing mortality. As such, direct take of desert tortoises resulting from these activities is expected to 
be very low. 

5.2.2 Relocation, Translocation and Handling 

Temporary desert tortoise exclusion fencing would be installed prior to construction and desert tortoises 
would be relocated via clearance surveys before the construction phase of the Project. Relocation of 
desert tortoises can potentially represent take via harassment and/or mortality, as there is a possibility 
for tortoises to be killed or injured as a result of this process. Desert tortoises would be relocated to Tribal 
lands within the Action Area as described in the Project’s translocation plan. It is expected that all tortoises 
would be captured and safely released outside the exclusion fence adjacent to the Project site. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

5.2.3 Loss of Occupied Habitat 
The Proposed Action includes the installation of temporary desert tortoise exclusion fencing around the 
solar facility, utilizing gates and cattle guards (with ramps) at ingress/egress locations. The permanent 
perimeter fence would be constructed inside of the exclusion fencing and would remain permeable to 
tortoise movements. Exclusion fencing would be removed after construction, allowing tortoises to move 
onto and through the site during operations, except around the substation, O&M area and BESSs, where 
the exclusion fencing would remain intact. 

Vegetation would be cleared along access roads, at the Project substation and O&M building, at inverters, 
and along cable trenches. However, most native vegetation within the solar arrays would be left in place 
during construction. Equipment would drive and crush vegetation as needed, preserving the integrity of 
root balls and up to 18 inches of photosynthetic material, allowing it to regrow after construction. Tall 
shrubs would be trimmed to allow for installation of panels. Native vegetation would remain in the solar 
arrays during operations and would provide suitable habitat for tortoises during operations. 

A total of approximately 501 acres of occupied desert tortoise habitat would be permanently disturbed 
and up to approximately 2,141 acres would be temporarily disturbed as a result of Project 
implementation. 

Construction equipment would not operate beyond the fenced boundary. Roads outside of the Project 
area that are not designated as open by the Applicant and Tribe are not to be used by Project personnel 
unless accompanied by a biological monitor. 

The Proposed Project is not expected to substantively contribute to habitat fragmentation because the 
preservation of native vegetation on site and a permeable fence would allow tortoises to re-occupy the 
site after construction. 

The Project activities would not have direct or indirect effects on the physical characteristics of designated 
critical habitat that are required to support the recovery of the species because there is no designated 
critical habitat within the Action Area. 

5.2.4 Constriction of Movement 
The Proposed Action is currently located in an area where desert tortoise movement is generally 
unrestricted; Tortoise movement to the south may be hindered by the existing solar project, although 
they can still move around that site to the east or west. Movement to the east is hindered by Interstate 
15 and a railroad. Temporary exclusionary fencing would be installed around the perimeter of the site in 
order to exclude tortoises during construction. The exclusionary fencing would restrict desert tortoise 
movement on the site during construction (approximately 14 – 16 months) but would not preclude north-
south movement through the Dry Lake Valley. During operations, tortoises would be allowed to re-inhabit 
and move freely through the solar arrays. 

Given the existing natural and anthropogenic barriers, because most vegetation would be maintained on 
the Project site, and the perimeter fence would remain permeable during operations to allow tortoises to 
occupy and move through the solar arrays, project activities would be unlikely to further reduce genetic 
connectivity in the area. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

5.2.5 Vibration and Noise 
Equipment that would cause surface disturbance and otherwise operate during construction would be 
limited to what would be needed to grade dirt access roads, equipment to install solar arrays, trenching 
equipment for installation of cable and wiring and equipment to install the small operations building and 
the proposed electric substation. Areas outside of the exclusion fence may experience short-term 
vibrations and increased noise that could potentially disturb desert tortoises. Noise and vibration would 
be temporary and sporadic. Construction taking place near the perimeter edge of the exclusion fence is 
limited. Ground-disturbing activities during O&M would be substantially less than during construction of 
the Proposed Action, such that no adverse effects on desert tortoise from ground vibration or noise are 
expected to occur during O&M. 

5.2.6 Dust 
Construction activities and O&M vehicle traffic on the roads within the Action Area could generate dust 
that could affect vegetation adjacent to the Action Area in the short-term; long-term adverse effects on 
vegetation are not expected to occur. The buildup of dust on plant leaves could affect photosynthetic 
productivity and nutrient and water uptake resulting in loss of potential foraging plants for desert 
tortoises. It is assumed that this low-level dusting effect during construction would be minimal and most 
likely washed away during rainstorms. Construction BMPs would be in place to monitor and decrease dust 
pollution, if required, by use of polymeric stabilizers in the soil or with frequent watering with water trucks 
or other means. 

5.2.7 Lighting 
Temporary lighting would be used during construction at dawn and dusk at the construction offices, 
laydown yards . There may also be mobile lighting located at entrances during construction. Lighting 
would likely be used more during the wintertime to ensure safe working conditions for personnel. Minimal 
lighting would be used on-site and would be directed inward and downward. Site lighting could include 
motion sensor lights for security purposes. Lighting used on-site would be of the lowest intensity foot 
candle level, in compliance with any applicable requirements from the Moapa Band, measured at the 
property line after dark. The Project’s lighting system would provide O&M personnel with illumination for 
both normal and emergency conditions near the main entrance, O&M building and the Project substation. 
Lighting would be designed to provide the minimum illumination needed to achieve safety and security 
objectives and would be downward facing and shielded to focus illumination on the desired areas only. 
Therefore, light trespass on surrounding properties would be minimal. If lighting at individual solar panels 
or other equipment is needed for night maintenance, portable lighting would be used. Project lighting is 
not expected to have a more than negligible effect on desert tortoises near and adjacent to the Proposed 
Action 

5.2.8 Edge Effects 

The edge effect is the effect of the juxtaposition or placing side by side of contrasting environments on an 
ecosystem. This term is commonly used in conjunction with the boundary between natural habitats and 
disturbed or developed land. The Proposed Action includes placement of a temporary exclusionary 
perimeter fence during construction. Other than impacted burrows or desert tortoises that need to be 
relocated during fence construction we assume that there would be no permanent or long-term edge 
effects as a result of the Proposed Action. The fence may create roosting sites for ravens or birds of prey; 
these effects would be mitigated through the preparation and implementation of a Raven Control Plan. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

5.2.9 Introduction of Weeds and Invasive Species 
Introduction of weeds and invasive species would be controlled using an Integrated Weed Management 
Plan and would prevent or minimize the spread/colonization of weeds onsite and off-site. Invasive species 
could be introduced to the area via transport by construction vehicles and equipment. The ground would 
be disturbed during construction providing increased opportunity for weed establishment, though much 
less than if the site were to be graded. The Integrated Weed Management Plan (Appendix F of the DEIS) 
would identify management and operational practice to avoid the introduction or spread of existing 
invasive species within the Action Area. The goal of this plan would be to minimize potential effects from 
weeds and invasive species within the Action Area and adjacent lands, as well as to avoid adverse effects 
on desert tortoise foraging habitat off-site. Implementation of this plan would result in no adverse effects 
on desert tortoises from weeds or invasive species within the Action Area or on adjacent lands. 

5.2.10 Exposure to Chemicals 
The primary wastes generated at the Project during construction, operation, and maintenance would be 
nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would be used and stored 
on the solar site. The BESS, if included, could include lithium-ion batteries that would need replacement 
periodically and the used batteries would need to be disposed of according to appropriate protocols. The 
primary hazardous materials on site during construction would be the fuels, lubricating oils and solvents 
associated with construction equipment. The nonhazardous wastes produced by construction and O&M 
activities would include defective or broken electrical materials and batteries, empty containers, the 
typical refuse generated by workers and small office operations, and other miscellaneous solid wastes. 
The types of wastes and their estimated quantities will be discussed in a hazardous materials plan that 
will be developed for the Project. 

The Applicant has prepared a Spill Prevention and Emergency Response Plan that addresses waste and 
hazardous materials management, including BMPs related to storage, spill response, transportation, and 
handling of materials and wastes. The draft plan is included in Appendix E of the DEIS. Waste management 
would emphasize the recycling of wastes where possible and would identify the specific landfills that 
would receive wastes that cannot be recycled. 

Mechanical treatment of weeds is the preferred method for the Project; however, herbicides may be used 
if necessary. Herbicide use would follow those approved in BLM’s Programmatic EIS (PEIS) for Vegetation 
Treatments Using Aminopyralid, Fluroxypyr, and Rimsulfuron on BLM Managed Lands in 17 Western 
States (BLM 2007, BLM 2016). The herbicides that may be used in mowed areas, based on those allowed 
on BLM lands, include aminopyralid, clopyralid, imazapyr, imazapic, glyphosate, metasulfuron methyl, and 
rimsulfuron. The applicant would implement a Site Restoration Plan and an Integrated Weed 
Management Plan that specifies procedures for managing vegetation and minimizing the spread of non-
native and noxious weeds, including integrated pest management and use of herbicides. Standard 
Operating Procedures (SOPs) would be incorporated into the Integrated Weed Management Plan 
(Appendix F of the DEIS) and implemented. Herbicides that are believed to have deleterious effects on 
reptiles, such as 2,4-D, would not be allowed. Any herbicide use would be used during the less active 
tortoise season. 

Water is the preferred method for reducing dust for the Project; however, palliatives may be used in 
permanent disturbance areas at the beginning of construction where tortoises have been excluded. 
Approved palliatives for use in desert tortoise habitat include Road Bond 1000, Soil Cement (for roads and 
heavy traffic areas), Formulated Soil Binder (FSB) 1000 (for non-traffic areas on finer soils) and Plas-Tex 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

(For non-traffic areas on sandier/rockier soils). Since palliatives would only be used in areas where 
tortoises have been excluded, they should not come into contact with these substances. 

5.2.11 Attraction of Human Subsidized Predators 
Avian predators and scavengers such as the common raven and canids benefit from a myriad of resource 
subsidies provided by human activities as a result of substantial development within the desert as 
compared to undeveloped desert landscapes (Boarman and Sazaki 1996). These subsidies can include 
food (e.g. garbage), water (e.g. detention ponds), nesting substrates (e.g. transmission lines and fencing), 
and safety from inclement weather or predators (e.g. buildings). Ravens and other predators may be 
attracted to elevated structures associated with the Proposed Action such as the perimeter fencing, 
collector line poles and the O&M building. There is a potential for increased sources of food, trash or 
water both during construction and operation of the Project, particularly at facilities where people 
concentrate; however, a Raven Control Plan (RCP) (Appendix K of the DEIS) was developed and would be 
approved prior to the initiation of construction activities. It addresses trash and litter control. These would 
reduce or eliminate potential raven (or other avian predators) related impacts to desert tortoises. 

5.2.12 Operations and Maintenance 
Because the solar site would be enclosed with permeable fencing and most vegetation would be 
maintained on site during operations, it is likely that tortoises would pass through the solar site and 
reoccupy it to some extent, though the extent to which tortoise would reoccupy the site is unknown at 
this time. The presence of desert tortoises on the solar site may result in take (injuries or death). Tortoises 
may be injured or killed during routine maintenance of facilities inside by maintenance vehicles on the 
solar site. Mitigation measures, such as biological monitors for ground disturbing activities, speed limits, 
and WEAP, would help to minimize impacts to desert tortoise during these routine maintenance activities 
(Refer to Section 2.7.4). 

Determination 

Implementation of the Proposed Action may affect, and is likely to adversely affect, the desert tortoise in 
the Action Area. This determination is based on the following considerations: 

• Construction-related impacts on the desert tortoise could include direct mortality or injury as a 
result of being crushed by vehicles and disturbance of soil. During pedestrian surveys of the Action 
Area, desert tortoise sign (e.g., scat, tracks, burrows, shell fragments) as well as live tortoises were 
observed. In addition to the direct and indirect effects of construction on the tortoise, temporary 
and permanent disturbance to desert tortoise habitat would occur. 

• Capturing, handling, and relocating desert tortoises out of the solar site may result in 
harassment and possibly injury or death (Blythe et al. 2003). To minimize this effect, tortoises 
would be handled in accordance with USFWS handling protocols (Minimization Measures 4, 
5, and 6). 

• O&M activities along the collector lines, access roads, and within the solar site could include direct 
mortality or injury as a result of being crushed by vehicles. Desert tortoises are expected to re-
inhabit the solar site during operations, the extent of which is unknown at this time. Minimization 
measures (Section 2.7.4) would be implemented to minimize this risk. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

5.3 Moapa Dace 

The Moapa dace is only known to occur in the Muddy River and several associated headwater springs in 
the Warm Springs area. These springs represent the primary water source for the Muddy River to which 
the Moapa dace is endemic. The Proposed Action would include water withdrawal of 200 acre-feet per 
year (afy) for construction and up to 20 afy for operation. Groundwater withdrawals represent the only 
potential effect to Moapa dace from the Proposed Action. 

5.3.1 Water Drawdowns 
The entire flow of the Muddy River is derived from the discharge from the regional carbonate aquifer, 
except during infrequent precipitation events that increase River flows for up to a few days. Consumptive 
uses include 1) natural evapotranspiration, 2) surface-water diversions, and 3) groundwater diversions. 

On July 14, 2005, a Memorandum of Agreement (MOA) was signed by the Southern Nevada Water 
Authority (SNWA), Meadow Valley Wash Water District (MVWWD), Coyote Springs Investments (CSI), 
Moapa Band and the USFWS regarding the withdrawal of 16,100 afy from the regional carbonate aquifer 
in Coyote Spring Valley and California Wash Basins that included conservation measures for the Moapa 
dace. The MOA outlined specific conservation actions that each party would complete in order to 
minimize potential impacts to the Moapa dace should water levels decline in the Muddy River system as 
a result of the cumulative withdrawal of 16,100 aft of groundwater from the two basins. On January 20, 
2006, the USFWS concluded intra-service consultation and issued a programmatic biological opinion (PBO) 
entitled the Intra-Service Programmatic Biological Opinion for the Proposed Muddy River Memorandum 
of Agreement Regarding the Groundwater Withdrawal of 16,100 Acre-Feet per Year from the Regional 
Carbonate Aquifer in Coyote Spring Valley and California Wash Basins, and Establish Conservation 
Measures for the Moapa Dace, Clark County, Nevada (PBO). 

The PBO indicated that the adverse effects associated with the withdrawal of 16,100 afy of groundwater 
would not result in “jeopardy” for the Moapa dace. Current monitoring data indicate that no instream 
flow trigger points have been reached. 

The Moapa dace would not be directly affected by the construction or O&M of the proposed action. 
However, groundwater withdrawals associated with the proposed action would indirectly affect the 
Moapa dace. The effects of these groundwater withdrawals were previously analyzed in the 2006 PBO 
which evaluated the cumulative effects associated with the withdrawal of up to 16,100 afy from the 
carbonate aquifer in Coyote Spring Valley and California Wash basins. The Tribe is one of several parties 
that would withdraw water under this analysis. Up to 2,500 afy of Tribal withdrawals were included for 
the Tribe out of the total 16,100 analyzed in the 2006 PBO; the 200 AF (construction) and 20 afy 
(operations) of withdrawals proposed by the Project would be included in the previously permitted 2,500 
afy. The K-road Project has already been built and is permitted to use up to 40 afy during operations (BIA 
2012); the Moapa Solar Energy Center has not been built and water allocations (100 AF for construction 
and up to 30 afy during operations, BIA 2014)) would not be used as that will now become part of the 
Arrow Canyon Solar Project (ACSP); the Eagle Shadow Mountain project has not been built but is 
permitted to use 200 AF during construction and up to 20 afy during operations (BIA 2019); the ACSP has 
not been built but will be permitted to use 300 AF during construction and up to 30 afy during operations. 
Total water use from the Muddy River system for all these projects, combined with the Proposed Action, 
would be up to 700 afy during construction (which would not occur at the same time) and up to 110 afy 
during operations, well under the allotted 2,500 afy for the Tribe. The use of the 200 AF and 20 afy would 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

contribute to ongoing adverse effects to Moapa dace as was analyzed in the 2006 PBO to which this 
document tiers. 

Determination 

Groundwater pumping associated with the Proposed Action may affect, and is likely to adversely affect, 
Moapa dace because the withdrawal of water (200 AF during construction and 20 afy during operations) 
could contribute to ongoing adverse effects as analyzed in the 2006 PBO. 

5.4 Cumulative Effects 

Cumulative effects are those effects from future private, state, or Tribal activities that are likely to occur 
within the Action Area. Future federal actions are excluded as these are subject to Section 7 consultation 
under the ESA (50 CFR 402.02). The Eagle Shadow Mountain Solar Project was recently approved and 
would be located on the Moapa River Indian Reservation (construction began in mid-2020). The Arrow 
Canyon Solar Project is expected to be approved in late 2020 and would be located on the Reservation. 
The Southern Bighorn Solar II Project is expected to be approved concurrently with the Southern Bighorn 
Solar I Project and would be located on the Reservation. The Gemini Solar and Battery Storage Project 
was recently approved and would be located on BLM land southeast of the Reservation. Since the action 
areas are managed by BIA and BLM, Section 7 consultation would be required. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Southern Nevada Fish And Wildlife Office 
4701 N. Torrey Pines Drive 
Las Vegas, NV 89130-2301 

Phone: (702) 515-5230 Fax: (702) 515-5231 

In Reply Refer To: September 10, 2020 
Consultation Code: 08ENVS00-2020-SLI-0216 
Event Code: 08ENVS00-2020-E-00384 
Project Name: Southern Bighorn Solar I 

Subject: List of threatened and endangered species that may occur in your proposed project 
location, and/or may be affected by your proposed project 

To Whom It May Concern: 

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). 

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list. 

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat. 
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A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12. 

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: 

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF 

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats. 

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html. 

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office. 

Attachment(s): 

▪ Official Species List 
▪ USFWS National Wildlife Refuges and Fish Hatcheries 
▪ Migratory Birds 
▪ Wetlands 

http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers
www.towerkill.com
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm
http://www.fws.gov/windenergy
http://www.fws.gov/windenergy
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Southern Nevada Fish And Wildlife Office 
4701 N. Torrey Pines Drive 
Las Vegas, NV 89130-2301 
(702) 515-5230 
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Project Summary 
Consultation Code: 08ENVS00-2020-SLI-0216 

Event Code: 08ENVS00-2020-E-00384 

Project Name: Southern Bighorn Solar I 

Project Type: POWER GENERATION 

Project Description: Moapa Indian Reservation; PV solar project. 

Project Location: 
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/36.5147732293556N114.80318770821984W 

Counties: Clark, NV 

https://www.google.com/maps/place/36.5147732293556N114.80318770821984W
https://www.google.com/maps/place/36.5147732293556N114.80318770821984W
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Endangered Species Act Species 
There is a total of 3 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 

Birds 
NAME STATUS 

Southwestern Willow Flycatcher Empidonax traillii extimus 
There is final critical habitat for this species. Your location is outside the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6749 

Endangered 

Yuma Ridgways (clapper) Rail Rallus obsoletus [=longirostris] yumanensis 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/3505 

Endangered 

Reptiles 
NAME STATUS 

Desert Tortoise Gopherus agassizii Threatened 
Population: Wherever found, except AZ south and east of Colorado R., and Mexico 
There is final critical habitat for this species. Your location is outside the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/4481 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/6749
https://ecos.fws.gov/ecp/species/3505
https://ecos.fws.gov/ecp/species/4481
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries 
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns. 

REFUGE INFORMATION WAS NOT AVAILABLE WHEN THIS SPECIES LIST WAS GENERATED. 
PLEASE CONTACT THE FIELD OFFICE FOR FURTHER INFORMATION. 

http://www.fws.gov/refuges/
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Migratory Birds 
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle

2Protection Act . 

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below. 

1. The Migratory Birds Treaty Act of 1918. 
2. The Bald and Golden Eagle Protection Act of 1940. 
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a) 

The birds listed below are birds of particular concern either because they occur on the USFWS 
Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 
To learn more about the levels of concern for birds on your list and how this list is generated, see 
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 
every bird on this list will be found in your project area. To see exact locations of where birders 
and the general public have sighted birds in and around your project area, visit the E-bird data 
mapping tool (Tip: enter your location, desired date range and a species on your list). For 
projects that occur off the Atlantic Coast, additional maps and models detailing the relative 
occurrence and abundance of bird species on your list are available. Links to additional 
information about Atlantic Coast birds, and other important information about your migratory 
bird list, including how to properly interpret and use your migratory bird report, can be found 
below. 

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area. 

NAME BREEDING SEASON 

Bendire's Thrasher Toxostoma bendirei Breeds Mar 15 to 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental 
USA and Alaska. 

Jul 31 

https://ecos.fws.gov/ecp/species/9435 

Burrowing Owl Athene cunicularia 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation 
Regions (BCRs) in the continental USA 
https://ecos.fws.gov/ecp/species/9737 

Breeds Mar 15 to 
Aug 31 

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/9435
https://ecos.fws.gov/ecp/species/9737
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NAME BREEDING SEASON 

Golden Eagle Aquila chrysaetos Breeds Dec 1 to 
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention Aug 31
because of the Eagle Act or for potential susceptibilities in offshore areas from certain 
types of development or activities. 
https://ecos.fws.gov/ecp/species/1680 

Probability Of Presence Summary 
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 
to interpret this report. 

Probability of Presence ( ) 

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high. 

How is the probability of presence score calculated? The calculation is done in three steps: 

1. The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25. 

2. To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2. 

3. The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score. 

Breeding Season ( ) 
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area. 

Survey Effort ( ) 

https://ecos.fws.gov/ecp/species/1680
https://0.05/0.25
https://0.25/0.25
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Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys. 

No Data ( ) 
A week is marked as having no data if there were no survey events for that week. 

Survey Timeframe 
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse. 

probability of presence  breeding season  survey effort  no data 

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Bendire's Thrasher 
BCC Rangewide (CON) 

Burrowing Owl 
BCC - BCR 

Golden Eagle 
Non-BCC Vulnerable 

Additional information can be found using the following links: 

▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php 

▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 
management/project-assessment-tools-and-guidance/ 
conservation-measures.php 

▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 
management/nationwidestandardconservationmeasures.pdf 

Migratory Birds FAQ 
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 

http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
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in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site. 

What does IPaC use to generate the migratory birds potentially occurring in my specified 
location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location. 

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development. 

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the AKN Phenology Tool. 

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets . 

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link. 

How do I know if a bird is breeding, wintering, migrating or present year-round in my 
project area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 
migratory bird species list has a breeding season associated with it, if that bird does occur in your 
project area, there may be nests present at some point within the timeframe specified. If "Breeds 
elsewhere" is indicated, then the bird likely does not breed in your project area. 

What are the levels of concern for migratory birds? 

https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
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Migratory birds delivered through IPaC fall into the following distinct categories of concern: 

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands); 

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and 

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing). 

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics. 

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage. 

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring. 

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur. 

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ “What does IPaC 
use to generate the migratory birds potentially occurring in my specified location”. Please be 
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 

https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php
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contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds” at the bottom of your migratory bird trust resources page. 



  

   

 

1 09/10/2020 Event Code: 08ENVS00-2020-E-00384 

Wetlands 
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District. 

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site. 

FRESHWATER POND 
▪ PUBF 

RIVERINE 
▪ R4SBC 

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PUBF
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R4SBC
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1 INTRODUCTION 

The purpose of this Biological Assessment (BA) is to review the Southern Bighorn Solar Project II (SBSP II 
or Project) and to determine to what extent the Project would affect federally listed threatened or 
endangered species; species proposed for listing; and/or designated or proposed critical habitat. The 
Project would use land held in trust by the Bureau of Indian Affairs (BIA) for the benefit of the Moapa 
Band of Paiutes (Moapa Band) and a designated utility corridor on Reservation lands that is managed by 
the Bureau of Land Management (BLM). 

The proposed Project would be located approximately 30 miles northeast of Las Vegas in Clark County, 
Nevada (Figure 1-1), west of I-15 and east of U.S. Highway 93. The SBHS II would be located on up to 814.7 
leased acres within the 935-acre lease area on the Reservation in Sections 4, 5, 6, 7, 8 and 9 of Township 
16 South, Range 65 East, Mount Diablo Base Meridian. 

The proposed 3.2-mile collector line would be located in Sections 12, 13 and 14 of Township 16 South, 
Range 64 East, Mount Diablo Base Meridian. The northern portion of the collector line would be located 
adjacent to an existing utility corridor and adjacent to multiple existing linear electric transmission and 
pipeline utilities and the southern portion of the line would cross the same corridor and existing utilities. 
Figure 1-2 shows the location of the proposed components of the Project and associated facilities. Project 
components would include onsite facilities, offsite facilities, and temporary facilities needed to construct 
the Project. 

The proposed approximately 2 miles of new access road would be located in Sections 13 and 14 of 
Township 16 South, Range 64 East and Section7 of Township 16 South, Range 65 East, Mount Diablo Base 
Meridian 

The majority of the Project is located on Tribal land. A portion of the collector line is located on Tribal land 
but is within a designated utility corridor that is managed by the BLM. A portion of the existing access 
road is located on lands administered by the BLM. As such, this BA has been prepared in coordination with 
both BIA and BLM for submittal to the U.S. Fish and Wildlife Service (USFWS). 

1.1 Project Overview 

425LM 8me LLC (“Applicant”), a subsidiary of 8minutenergy, proposes to construct, operate, 
maintain, and decommission the Project, consisting of up to a 100-megawatt (MW) alternating 
current (AC) solar photovoltaic (PV) power generating facility on approximately 1,000 acres of land 
on the Moapa River Indian Reservation (Reservation) in Clark County, Nevada (Figure 1-1). Major 
Project components include the following: 

• Solar blocks 
• Battery Energy Storage System (BESS) 
• Collector line 
• Site fencing 
• Communication systems infrastructure 
• Operation and maintenance (O&M) building 
• Access roads 

Southern Bighorn Solar II	 Project – BA 
October 2020 1-1 



	

	 	 	 	 	 	 	
	   

    

       
       

       
  

     

   

        
         
    

         
     
 

              
         

    
       

      

  

1.0	 Introduction 

A complete Project description is presented in Chapter 2 of this BA. 

Power produced by the Project would be conveyed to the Nevada Power bulk transmission system 
via the collector line, which would interconnect to the previously approved Eagle Shadow Mountain 
substation. From there, the electricity generated would connect to the existing 230-kilovolt (kV) 
transmission generation interconnection (gen-tie) line within a designated utility corridor which would 
deliver the electricity to the regional grid at NV Energy’s Reid Gardner Substation. 

1.2 Consultation History 

On September 10, 2020, an official list of species that may occur within the Project area was obtained 
from the USFWS website Information for Planning and Consultation System (IPaC) (Consultation 
Code: 08ENVS00-2020-SLI-0217)(Appendix A); additional species were considered due to proximity 
to the Project area (USFWS 2020). Table 1-1 lists these species, their status, critical habitat (if any) 
and proximity of the same to the proposed Project area, and the recommended effects 
determination. 

The BIA met with USFWS on April 30, 2020, via teleconference, to discuss the Section 7 process, 
timing, options for Mojave desert tortoise (Gopherus agassizii) relocation and potential project 
designs that would minimize impacts to desert tortoise. Attendees included Glen Knowles (USFWS 
Las Vegas Field Office), Kelly Barry (USFWS Las Vegas Field Office), Jessica Zehr (USFWS, Las Vegas 
Field Office), Chip Lewis (BIA) and Patrick Golden (Heritage). 

Southern Bighorn Solar II Project – BA 
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- -Table 1 1 LISTED SPECIES CONSIDERED 

Species Status Critical 
Habitat/Location 

Recommended 
Determination of Effects 

Birds 

Yellow-billed cuckoo 
(Coccyzus americanus) 
Population: Western 
U.S. Distinct Population 
Unit 

Threatened 

USFWS Proposed Critical 
Habitat approximately 100 
miles south of the Project 
area 

May affect, not likely to adversely 
affect 

Yuma clapper (Ridgway’s) 
rail (Rallus longirostris 
yumanensis) 
Population: U.S. only 

Endangered No USFWS Designated 
Critical Habitat 

May affect, not likely to adversely 
affect 

Southwestern willow 
flycatcher (Empidonax 
trailii extimus) 

Endangered 

USFWS Designated Critical 
Habitat approximately 18 
miles east of the Project 
area 

May affect, not likely to adversely 
affect 

Reptiles 

Mojave desert tortoise 
(Gopherus agassizii) Threatened 

USFWS designated Critical 
Habitat approximately 12 
miles west of the Project 
area 

May affect, likely to adversely 
affect 

No effect to designated critical 
habitat 

Fish 

Moapa dace (Moapa 
coriacea) Endangered No USFWS Designated 

Critical Habitat 

May affect, likely to adversely 
affect 

* Yellow-billed cuckoo and Moapa dace were not included in the USFWS official species letter but are addressed in this 
BA due to the proximity of the species’ ranges to the project area. 

Southern Bighorn Solar II	 Project – BA 
October 2020 1-5 



 

	 	 	 	 	 	 	
	   

     

     
     

  

             
          

     
          

              
            

        
      

   
            

      
      

          
            

   

2 DESCRIPTION OF THE PROPOSED ACTION 

This chapter provides a detailed description of the proposed Project. It describes the various 
components of the Project and includes discussions of the proposed construction process, O&M 
procedures, and decommissioning. 

The 1,000-acre solar site would be located entirely on the Reservation. Major onsite facilities include a 
100 MW solar field comprised of solar blocks, a battery energy storage system (BESS), collector lines, site 
fencing, communications systems infrastructure, O&M building and access roads. Onsite facilities would 
impact up to 1,000 acres. The offsite facilities would include an approximately 2+-mile largely 
underground collector line co-located with the new access road and would be located on the Reservation 
and BLM-administered utility corridor. 2 miles of the collector line would be on Tribal lands and <1 mile 
within a Federally-designated utility corridor on the Reservation. This line would require a ROW width 
that would vary between 50 and 80 feet. Additional offsite facilities include access roads using existing 
roads that would provide access to the Project and electric distribution and communication lines; no 
upgrades to these existing roads are anticipated. Temporary facilities that would be removed at the end 
of construction include temporary work areas, pull sites, and laydown yards. Table 2-1 summarizes the 
principle components of the Project and the associated agency actions. 

Power produced by the Project would be conveyed to the regional transmission system via the collector 
line and interconnection to the Eagle Shadow Mountain substation where it would tie in with NV Energy’s 
existing 230kV Reid Gardner Substation. 

Southern Bighorn Solar II Project – BA 
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2.0	 Description	 of the Proposed	 Action 

Table 2 1 SUMMARY OF AGENCY LANDS / JURISDICTION PROPOSED SOUTHERN BIGHORN SOLAR II 
PROJECT 

Agency Project Component Location Agency 
Action Mileage / Acreage 

BIA 

Solar Field Reservation Lease2 1,000 acres 

Existing Access Roads Reservation ROW 4 miles / 
10 acres 

New Access Roads Reservation ROW 2 miles / 5 acres 
Collector Lines Reservation ROW 2 miles/14 acres 

TOTAL BIA 8 miles / 1,029 acres 

BLM 

Existing Access Roads 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 20 miles / 42 acres 

Existing Access Roads BLM Lands ROW 2 miles / 6 acres 

Collector Lines 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW <1 mile / 7 acres 

Gen-tie Line 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 11 miles / 98 acres 

Gen-tie Line BLM Lands ROW <1 mile / 3 acre 

TOTAL BLM 34 miles / 156 acres 
1 Acreage and mileage are approximate. Collector line acreage is based on a ROW that varies from 60 to 120 feet wide, depending 
on location. Only a portion of the ROWs would be disturbed. Only a portion of the solar field would be disturbed by the final 
footprint of the Project. 

The total acreage of temporary and permanent disturbance associated with the Project is summarized in 
Table 2-2. The solar fields contain several major facilities, referred to in this document as onsite facilities. 
Onsite facilities would impact a portion of the approximately 1,000-acre lease area. Onsite facilities are 
discussed in detail below. Collector lines and access roads, referred to in this document as offsite facilities, 
are also discussed in detail below. The Project would implement best management practices (BMPs) and 
design features to guide design, construction, O&M, and decommissioning to minimize environmental 
impacts. The BMPs and design features incorporated into the Projects are summarized in Appendix B of 
the DEIS. 

Permanent disturbance areas will be those areas where the surface of the ground is not restored to its 
existing condition after construction, such as foundations or new access roads. Temporary disturbance 
areas include those where construction activity will take place but where restoration of the surface will 
be possible, such as temporary work areas, pull sites, and laydown yards. In some places, areas of 
temporary disturbance will overlap with previously disturbed areas. The Project is estimated to result in 
approximately 243 acres of permanent disturbance and 782 acres of temporary disturbance. 

Southern Bighorn Solar II	 Project – BA 
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2.0	 Description	 of the Proposed	 Action 

Table 2 2 TEMPORARY AND PERMANENT DISTURBANCE 

Project Component Temporary 
Disturbance (acres) 

Permanent 
Disturbance (acres) 

Solar Field and Ancillary Facilities1 729 271 
Collector Line and Collector Line Access Road -- 21 
New Access Roads to Solar Fields 2 5 

Total 731 2972 

1 The solar field includes all facilities within its boundary including solar arrays, internal access roads, O&M building, parking areas, temporary 
laydown yards, BESS and perimeter fence. 

2 These acres would be graded and kept free of vegetation for the duration of operations while the remainder would not be graded with vegetation 
left in place. 

2.1 Onsite Facilities 

The solar field includes the following onsite facilities discussed in detail below: solar blocks, Battery Energy 
Storage System (BESS), site fencing, communications systems infrastructure, O&M building, and access 
roads. Figure 2-1 shows the conceptual site plan for the solar fields (this figure also depicts offsite facilities 
including collector lines and access roads which are discussed in detail in Section 2.2). 

2.1.1 Solar Blocks 

Mounted PV solar panels, inverter stations, and transformers would be combined to form solar blocks 
which would be repeated to create electrical energy of up to 100 MW (approximately 28 solar blocks; 
block size and quantity may change based on final design). The electricity generated from the solar panels 
(direct electrical current [DC]) would be delivered through underground cables to an inverter station 
where the DC is converted to alternating electrical current [AC]. Inverter stations are generally located in 
the middle of each solar block. A transformer would then step up the voltage to 35 kV. 

The transformers would be contained in steel enclosures. The inverter stations could be contained in an 
enclosed or canopied metal structure on a skid or concrete mounted pad. The enclosures would be 
designed to meet National Electric Manufacturers Association (NEMA) 1 or NEMA 3R IP44 standards for 
electrical enclosures in order to contain any fire, should one occur. The enclosures will be constructed on 
6 inches of stone with filter fabric underlay; each enclosure pad would be approximately 350 square feet 
in size. 

Solar panels would be installed on rows of single-axis trackers that would rotate to follow the sun over 
the course of the day. A typical PV solar panel layout using single-axis trackers is shown on Figure 2-2. 
Depending on the soil conditions within the solar fields, the wind load capacity of the solar panels, and 
the mounting structure supporting the solar panels, the foundations for the mounting structures would 
either be embedded driven steel posts or screw anchors (screw anchors would only be used if soil 
conditions do not support driven posts). The mounting structures would extend approximately 12 feet 
below ground and may be encased in concrete or a small concrete footing. The layout of the solar blocks 
would be optimized for the desired energy production while accounting for site characteristics, such as 
soil conditions, topography, and hydrology. The solar panels would be up to 20 feet above ground at their 
highest point, which would occur during the morning and evening hours when the trackers are tilted at 
their maximum angle (Figure 2-3). Each solar block would be powered by a low-voltage electric drive 
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2.0	 Description	 of the Proposed	 Action 

motor. The motors would typically be operated for a few seconds every 5 to 10 minutes during daylight 
conditions to move the panels in approximately one-degree increments. 

Meteorological monitoring stations would be located at multiple locations (up to 7) within the solar blocks 
to monitor wind speed and communicate with the trackers. This would allow for the trackers to rotate 
the solar panels to a flat position during high winds. Meteorological stations would be mounted on or 
around the inverter stations and would not exceed 16 feet in height from the ground. 

Southern Bighorn Solar II	 Project – BA 
October 2020 2-4 



 
  

 

 

   

 
    

   
    

 

 

 

 

  

  

 

 

Eagle Shadow
Mountain

Substation 

§̈¦ 

") 

") 

Project Components 
Collector Lines 

Existing Access 

New Access 

Lease Area 

Solar Panel Installation Area 

Laydown Yard 

General Features 
" Existing Substation ) 

Interstate 

Major Highway 

Railroad 

Designated Utility Corridor 

L i n c ol
N y e C o u nty

n U T AH 
C o u nty 

N E V ADA 
M o h ave
C o u nty

I n y o C l a rk 
C o u nty C o u nty 

A R I Z ONA C A L I F ORNIA 

S a n B e r n a rdino 
C o u nty 

° 
0 0.25 0.5 0.75 1 

Miles 
North American Datum 1983 

State Plane Nevada East Feet 

SOUTHERN BIGHORN
SOLAR II PROJECT 

FIGURE 2-1
CONCEPTUAL SITE PLAN 

Map Extent: Clark County, Nevada 
Date: 09-11-20 Author: rnc 

G:\MXD's/Project Location_091120.mxd 

15 



	 	 	

	 	 	 	 	 	
	   

 
       

 
        

2.0	 Description	 of the Proposed	 Action 

Figure 2-2 – Typical Single-Axis Tracker Array Layout 

Figure 2-3 – Typical Single-Axis Tracker Cross Sectional View 
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2.0	 Description	 of the Proposed	 Action 

2.1.2 Battery Energy Storage System 

The solar field would include one or more BESSs. The BESSs would consist of modular and scalable battery 
packs and battery control systems that conform to national safety standards. The BESSs would be located 
in pad- or post-mounted, stackable metal structures (approximately 40 feet long by 8 feet wide by 8 feet 
high) or a separate building in compliance with applicable regulations. The maximum height of a building, 
if used, would not exceed 25 feet. The total acreage of the BESSs would not exceed 12 acres. The 
dimensions and number of BESSs would vary depending on the application, supplier, chosen 
configuration, and applicable building standards. The BESSs would be located in the area of permanent 
disturbance within the solar field. 

2.1.3 Site Fencing 

The Project site would be enclosed within a chain link perimeter fence, potentially with barbed wire, 
measuring up to 8 feet in height (from finished grade). The fence would have controlled access points, 
lighting, and possibly security alarms, security camera systems with remote monitoring, and security 
guard vehicle patrols during operations to deter trespassing and/or unauthorized activities. The fence 
would have a 6 to 8-inch opening at the bottom of the fence to allow for the movement of desert tortoises 
into and through the site during O&M. The BESSs and O&M facilities would be surrounded by fencing that 
does not include the desert tortoise opening due to safety issues. There would be up to 16,375 linear feet 
of fencing following the perimeter of the property. 

2.1.4 Communication Systems Infrastructure 

Telecommunications systems would be installed at the transformers, consisting of a remote terminal unit, 
communications line (i.e., T-1 line), microwave receiver, and miscellaneous communication cables and 
link equipment, as required. Fiber optics would be installed on the collector lines to link the Project to the 
Reid Gardner Substation. A meter would be installed to measure the energy output of the Project. The 
microwave receiver may be mounted on the O&M building or on a 100-foot-tall lattice structure within 
the solar field to facilitate wireless communications and provide a back-up option for site 
telecommunications. 

The Project would include a Supervisory Control and Data Acquisition (SCADA) system that would allow 
for the remote monitoring and control of inverters and other Project components. The SCADA system 
would be able to monitor Project output and availability and to run diagnostics on the equipment. This 
equipment would be located in the O&M building and would connect to the communications system. 

2.1.5 Operation and Maintenance Building 

The solar field would include an O&M building with onsite parking. The O&M building would be steel 
framed with metal siding and roof panels and would be approximately 80 feet long by 20 feet wide and 
approximately 20 feet in height. The O&M building could include offices, repair facility/parts storage, a 
control room, and restrooms. A septic tank and leach field may be installed for collection, treatment, and 
disposal of sanitary waste. If a septic system were not installed, portable toilets would be used. 

Additional components of the O&M building would include aboveground water storage tanks, signage, a 
flagpole, trash containers, and SCADA system. The O&M building and components would be equipped 
with exterior lighting, as approved by the Moapa Band and BIA. Minimal lighting would be used and would 
be directed downward and away from wildlife habitat. The O&M building and parking area would occupy 
up to 6 acres. 
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2.0	 Description	 of the Proposed	 Action 

2.1.6 Access Roads 

Within the solar field, access roads would be built between the solar blocks to provide vehicle access to 
the solar equipment (e.g., solar panels, inverter stations, transformers). The internal access roads would 
occupy approximately 20 acres. Turnarounds would be constructed at the terminus of the roads to 
facilitate vehicle and equipment turn-around. The existing soil surface of all access roads would be leveled 
with a road grader. In addition to grading, access roads that lead to inverter stations would be compacted 
and graveled with onsite materials. 

2.2 Offsite Facilities 

2.2.1 Collector Lines 

Energy generated from the solar blocks would be transferred from a transformer within the solar field to 
the ESMSP substation through one underground collector line (Figure 2-1). At the ESMSP substation, the 
electricity would be stepped up to 230 kV for delivery to NV Energy’s Reid Gardner Substation. A small 
section (up to one mile) of the lines may be installed overhead where they cross through the BLM-
managed designated utility corridor in order to avoid conflicts with existing underground utilities. The 
locations of overhead collector line installation can only be determined during construction; therefore the 
Proposed Action includes overhead and underground construction where collector lines cross the BLM-
managed designated utility corridor. The collector line and fiber optic communication line would be 
installed underground in trenches up to 4 feet deep and 10 feet wide. The Project would include 
approximately 3 miles of primarily underground collector line. The collector line would be constructed 
within 21 acres of ROW (7 acres within the BLM-managed utility corridor and 14 acres on the Reservation). 

Overhead collector lines, if necessary, would include the construction of up to 20 support structures 
across up to one linear mile (constructed as a single collector line), all within the BLM-managed designated 
utility corridor. The structures would be up to 50 to 75 feet above ground and spaced approximately 150 
to 300 feet apart. The poles would be buried at 10 percent of the pole height plus two feet. The collector 
line ROW and permanent disturbance areas are expected to remain the same whether the collector lines 
are constructed overhead or underground. 

2.2.2 Access Roads 

The primary access route to the Project would utilize existing roads. Access would be via I-15 and North 
Las Vegas Boulevard, and then along existing access roads on the Reservation. These existing roads on the 
Reservation include the access road for the Southern Paiute Solar Project facility, roads providing access 
to an existing tribal aggregate operation and water wells adjacent to the Projects, an access road within 
and adjacent to the designated utility corridor, and an unnamed road that connects to the town of Ute, 
Nevada. No upgrades to these existing roads are anticipated; minor maintenance may be required during 
construction, O&M, and decommissioning. 

The Project also includes the construction of new access roads that connect the existing Southern Paiute 
Solar Project facility roads to the SBSP II solar field, and a new access road within the proposed collector 
line ROW. It would include up to 2 miles (5 acres) of new access roads on the Reservation. 

The Project also includes the construction of new access roads that connect the existing Southern Paiute 
Solar Project facility roads to the SBSP II solar field, and a new access road within the proposed collector 
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2.0	 Description	 of the Proposed	 Action 

line ROW. The Project would include 58 acres of existing access road (6 acres on BLM lands, 42 acres 
within the BLM-managed designated utility corridor, and 10 acres on Reservation lands). 

2.3 Project Construction 

Construction of SBSP II is expected to take approximately 8 to 10 months. The Applicant expects that 
construction would commence in the second quarter of 2021. 

2.3.1 Onsite Facilities 

Grading, Site Preparation, and Vegetation Removal – Environmental clearance surveys would be 
performed at the Project site prior to commencement of construction activities. The boundaries of the 
Project would be delineated and marked prior to grading and site preparation. Where necessary, areas to 
be avoided in compliance with applicable Minimization Measures (Section 2.6.2) would be flagged with 
appropriate buffers to prevent impacts. Temporary tortoise exclusion fencing would be installed around 
the perimeter of the Project site to prevent desert tortoises from moving into the site during construction. 
In areas where vegetation would be mowed or trimmed rather than removed, vegetation would be 
maintained at a height of 18 inches, and the roots would be left intact to facilitate regrowth following the 
completion of construction. Equipment and vehicles would drive over and crush mowed vegetation during 
construction, if necessary. 

Portions of the site would then be graded, and vegetation would be removed or mowed in selected areas, 
as needed for construction (see below). In some areas, small amounts of explosives may be used to crack 
and remove rock material that is difficult to grade using other methods. This blasting would occur only 
after biological monitors have cleared the site (see Section 2.7.2.1). Vegetation would be permanently 
cleared for new access roads and the O&M buildings. Vegetation would also be mowed and trimmed, as 
needed, in the solar block locations to create a safe work environment and avoid interference with 
construction activities. 

All grading (i.e., cut and fill) required for the Project would use onsite cut material, and no fill material 
would be exported or imported. Grading would be required for the O&M building, BESSs, and access roads 
within the solar field. A small graded pad would be required within each solar array to accommodate the 
inverter and transformer unless they are installed on driven piers. The solar field would require a positive 
natural terrain slope of less than five percent. Grading and associated facilities would permanently disturb 
up to 271 acres within the solar field. 

Gravel/Aggregate/Concrete – Concrete would be trucked in and poured in place for mounting structure 
and building foundations. Aggregate material would be used for parking areas and access roads, and 
riprap material may be needed for erosion control. The smallest practicable size riprap material will be 
used to minimize the likelihood of tortoise entrapment; the applicant will coordinate specific sizes and 
locations with the USFWS as material availability and engineering constraints are known. A 6-inch-deep 
layer of aggregate stone would be installed in any low water crossings. This material would be sourced 
from the Moapa Band’s existing gravel materials operation located immediately adjacent to the solar 
fields, as available. After the O&M building is constructed, the surrounding area would be appropriately 
surfaced for parking, roads, material storage, and the erection of a temporary office for use during the 
construction phase of the Project. 

Solar Block Assembly and Construction – Construction work within each solar block would generally 
proceed as follows: 
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2.0	 Description	 of the Proposed	 Action 

• Install foundations for inverter stations; 
• Prepare trenches for underground cables; 
• Install underground cable, as required; 
• Backfill trenches; 
• Install concrete footings for transformers; 
• Install inverter station and transformer equipment; 
• Install steel posts and tracker assemblies; 
• Install solar panels; 
• Perform electrical terminations; and 
• Inspect, test, and commission equipment. 

The solar blocks would be installed with solar panels mounted on steel tracker assemblies which would 
be supported by steel posts. The structural steel posts may be galvanized to prevent potential damage 
from corrosive soils, as needed. Trucks would be used to transport the solar panels to the solar field. Final 
solar field assembly would require small cranes, tractors, and forklifts. 

Additional Solar Field Construction - Cable trenches within the solar fields would contain electrical 
conductors for low-voltage power collection and fiber optic cables for equipment communication. 
Trenches would vary between 2 to 5 feet wide and 2 to 5 feet deep. Trench excavation would be 
performed with conventional trenching equipment and excavated soil would be placed adjacent to the 
trench and used as backfill once installation is complete. 

Installation of electrical equipment and necessary infrastructure to energize the equipment would consist 
primarily of the following tasks: 

• Equipment—Installation of all electrical equipment including circuit breakers, switches and 
switchgear, lighting, and control systems, including SCADA equipment. 

• Cables—Installation of all cables necessary to energize the equipment. Cables would be 
routed via cable trays, above-grade conduits, and below-grade conduit. 

• Grounding—All equipment and structures would be grounded as necessary. 
• Telecommunications—Communication systems including T-1 internet cables, fiber optic, and 

telephone would be installed during electrical construction. 

Laydown Yards – Approximately 4 laydown yards totaling 12 acres would be established within the solar 
field. The laydown yards would be used to stage equipment during construction. Vegetation within the 
laydown yards would be mowed, but these areas would not need to be graded or compacted. Where 
practical, laydown yards would be developed into solar blocks as construction progresses and the laydown 
yards are no longer needed. 

Support Facilities Construction – Following grading and site preparation, concrete foundations would be 
poured to support the permanent O&M building located near the solar field entrance. An area adjacent 
to the building would be developed for parking. 

A septic tank and leach field may be constructed for the collection, treatment, and disposal of sanitary 
waste. Excavation for the septic tank would be completed with the use of backhoe, and excavated soil 
would be placed adjacent to the septic tank location and used as backfill once installation is complete; 
excess soil would be reused onsite, if necessary. 
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2.0	 Description	 of the Proposed	 Action 

A temporary construction office consisting of a trailer or storage container (e.g. Connex Box) would be 
placed on site during construction. The construction offices would be located at the solar field entrance; 
the temporary office sites would be adjacent to the O&M building. Laydown yards, water holding tanks, 
portable toilets, and generators would also be used during construction. Following construction, 
permanent fencing would be installed around the solar field perimeter. 

The design and construction of the buildings and associated water/wastewater systems would be 
consistent with Clark County building standards and approved by the Moapa Band and BIA. 

2.3.2 Offsite Facilities 

Access Roads –Construction of new access roads will involve grading and filling with dirt to create a 15 to 
24-foot-wide roadbed. Road berms will also be constructed using fill dirt obtained from the Project area. 
Any low water crossings will be filled with aggregate stone to a depth of approximately 6 inches. New 
access roads would be left in place after construction is completed; existing access roads used by the 
Project would not be upgraded or widened, but some maintenance – including grading and vegetation 
removal – may be required depending on their condition. All grading (i.e., cut and fill) required for the 
Project would use onsite cut material, and no fill material would be expected to be exported or imported. 

Collector Line Construction – It is estimated that construction of the collector lines would result in 
permanent disturbance of the entire ROW (21 acres), though the actual permanent disturbance would 
likely be less than this. A total of three miles of collector line would be constructed. Of this, up to one mile 
may be installed overhead where the collector lines cross the BLM-managed designated utility corridor. 

The primary stages of the underground collector line installation would be trenching, installing conduit, 
backfilling, and lastly, pulling wire through the conduit. The collector lines and fiber optic lines would be 
installed in trenches up to 10 feet wide and four feet deep and subsequently backfilled. 

The primary stages used to construct the overhead collector lines, if necessary, to avoid conflicts with 
underground utilities in the BLM-managed designated utility corridor, would be foundation installation, 
structure installation, and conductor stringing. 

Wooden poles used for the overhead collector line structures would be directly embedded into the 
ground and would be installed by auguring holes and placing the poles into the holes using backhoes or 
heavy lifter vehicles. A 100-foot by 40-foot area would be needed around each of the wooden poles for 
construction (20 poles). These areas would be disturbed during construction activities and would be 
cleared of vegetation only as required for safety and efficiency. The primary equipment used in setting 
foundations would include concrete trucks, auger rigs, pickup trucks, cranes, and front-end loaders. 
Excavated spoil material would be spread around the temporary work areas. 

After the poles are erected, the conductors and static wires would be strung between the poles and 
attached. Equipment would pull the conductors and wires into place from designated pull and tensioning 
sites. These sites would be approximately 120 feet wide by 500 feet long and located within the ROW. 
Stringing would likely be conducted one conductor at a time, with all equipment in the same location until 
all lines are in place. Wire stringing is typically completed with heavy-duty trucks equipped with a 
telescoping boom lift. 
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2.0	 Description	 of the Proposed	 Action 

2.3.3 Site Stabilization, Protection and Reclamation 

Appropriate erosion and dust-control measures would be implemented during construction of the solar 
field and collector line to prevent increased dust and erosion. The Project Applicant has prepared a draft 
Site Restoration Plan (Appendix D of the DEIS) which documents erosion- and dust-control measures to 
be implemented during and/or immediately after construction for the areas that are temporarily 
disturbed. This includes soil stabilization measures to prevent soil from being eroded by stormwater 
runoff; establishment of temporary laydown areas on level ground; avoiding blading in laydown areas; 
and minimizing and controlling dust generated during construction by applying water and/or agency-
approved palliatives. 

Soil stabilization measures in the Site Rehabilitation and Restoration Plan include BMPs to protect the soil 
surface by covering or binding soil particles. Depending on the site preparation technique, organic matter 
could be worked into the upper soil layers or mulched onsite and redistributed into the fill (except under 
equipment foundations, trenches and roadways) to aid in dust control. Prior to construction, the 
construction contractor would also develop and implement an erosion control plan for the Project and 
incorporate measures required by regulatory agency permits and contract documents as well as other 
measures selected by the contractor. Project specific BMPs would also be designed by the contractor to 
protect the soil surface from erosion and would be included in the Stormwater Pollution Prevention Plan 
(SWPPP). Disturbed areas would also be seeded and hay, straw mulch, or approved material would be 
applied to aide in stabilizing disturbed areas. 

During construction, up to 200 acre-feet (AF) of water would be required for dust control and would be 
obtained from the Moapa Band. If needed to control dust during construction, agency-approved 
palliatives would be applied to newly constructed access roads. 

2.3.4 Construction Staff Schedule 

Construction staff for the Project would consist of laborers, craftsmen, supervisory personnel, support 
personnel, and construction management personnel. Construction staff is anticipated to include an 
average of 300 workers, with a peak not expected to exceed 750 workers at any given time. Most 
construction staff would commute daily to the jobsite from within Clark County, primarily from the 
Reservation and the Las Vegas area. The Applicants would prepare a Worker Environmental Awareness 
Program (WEAP) to address Project-specific safety, health and environmental concerns. All construction 
staff would be required to complete WEAP training. 

Construction generally would occur between 5:00 a.m. and 5:00 p.m., Monday through Friday, but could 
occur seven days a week. Additional hours could be necessary to make up schedule deficiencies or to 
complete critical construction activities. For instance, during hot weather, it may be necessary to start work 
earlier (e.g., at 3:00 a.m.) to avoid work during high ambient temperatures. Further, construction would 
require some nighttime activity for installation, refueling equipment, staging material for the following day’s 
construction activities, service or electrical connection, or inspection, quality assurance/control, and testing 
activities. Nighttime activities would be performed with temporary lighting. Some activities may require 
construction activities 24 hours per day, 7 days per week. 
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2.0	 Description	 of the Proposed	 Action 

2.4 Operations and Maintenance 

2.4.1 Onsite Facilities 

The O&M activities for the solar field includes regular monitoring, periodic inspections and any needed 
maintenance. It is anticipated that up to five full time-equivalent (FTE) positions would be required during 
O&M for the Project. This workforce would include administrative and management personnel, operators, 
and security and maintenance personnel. Typically, up to three staff would work during the day shift 
(sunrise to sunset) and the remainder during the night shifts and weekends. 

During the first year of operation, inspections would be more frequent to address identified post-
construction issues. Periodic routine maintenance would include monthly, quarterly, semi-annual, and 
annual inspections and service. Major equipment maintenance would be performed approximately every 
10 to 15 years. 

Solar panel washing would be conducted periodically (likely on foot and by hand) as needed to improve 
power generation efficiency. Dust would be controlled and minimized by applying water and palliatives. 
The water requirements would be provided from existing water rights owned by the Moapa Band and 
leased to the Applicants. Water demand for panel washing and human use during O&M activities would 
not exceed 20 AF per year. A small water treatment system may be installed to provide deionized water 
for panel washing. 

O&M would require the use of vehicles and equipment including crane trucks for minor equipment 
maintenance. Additional maintenance equipment would include forklifts, manlifts, and chemical 
application equipment for weed control. Pick-up trucks would be used daily onsite. No heavy equipment 
would be used during normal operations. 

Vegetation within the solar blocks would be allowed to grow back following construction and would be 
maintained at a height of 18 inches during O&M. Vegetation would be trimmed as needed using a mower 
and/or string trimmers. 

Safety precautions and emergency systems would be implemented as part of the design and construction 
of the Projects to ensure safe and reliable operation. Administrative controls would include classroom and 
hands-on training in O&M procedures, general safety items and a planned maintenance program. These 
would work with the system design and monitoring features to enhance safety and reliability. The Project 
would also have a Spill Prevention and Emergency Response Plan (Appendix E of the DEIS), which would 
address potential emergencies including chemical releases, fires, and injuries. All employees would be 
provided with communication devices (cell phones, and/or walkie-talkies) to provide aid in the event of 
an emergency. 

The Applicant has prepared a draft Integrated Weed Management Plan (Appendix F of the DEIS) for the 
Project as required by BIA and the BLM (BLM 2007; BIA 2014). Herbicides would be used to control noxious 
and invasive weeds, if required. Pest control may also be required, including control of rodents and insects 
inside of the O&M facility. 

The primary wastes generated during O&M activities would be nonhazardous solid and liquid wastes. 
Limited quantities of hazardous materials would be used and stored in the solar field. The BESSs would 
contain lithium-ion batteries that would need replacement periodically; used batteries would be disposed 
of according to local, State, and Federal regulations. Nonhazardous wastes produced by O&M activities 
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2.0	 Description	 of the Proposed	 Action 

would include defective or broken electrical materials and batteries, empty containers, typical refuse 
generated by workers and small office operations, and other miscellaneous solid wastes. The Spill 
Prevention and Emergency Response Plan (Appendix E of the DEIS) prepared by the Applicant addresses 
waste and hazardous materials management, including BMPs related to storage, spill response, 
transportation, and handling of materials and wastes. Waste management would emphasize the recycling 
of wastes where possible and would identify the specific landfills that would receive waste that cannot be 
recycled. 

The fire protection water system would be supplied from the water storage tank(s) located near O&M 
building. The fire protection water system would have the appropriate fire department connections and 
would be consistent with Clark County requirements. The Applicant would prepare and implement a Fire 
Management Plan (Appendix G of the DEIS) for O&M activities. 

2.4.2 Offsite Facilities 

The collector lines would operate continuously throughout the life of the Projects. Operational activities 
associated with the collector lines would involve periodic inspection and occasional maintenance and 
repair. Periodic visual inspections would be conducted of the above ground inverter stations for 
underground collector lines, and insulators, overhead grounds, and structure hardware for overhead 
collector lines, if installed. Collector line access roads are not expected to require frequent maintenance 
but could be graded as needed to provide access to structures for maintenance activities. 

Maintenance of overhead sections of collector lines would also include removal of all vegetation to bare 
ground within a 10-foot radius around each structure. This vegetation treatment is called Defensible Space 
around Poles (DSAP) and protects the poles from fire, prevents fire ignition from electrical equipment that 
may spark, and provides a safe area for access during inspection and maintenance. Other O&M activities, 
as needed, could include insulator washing, periodic aerial inspections, repair or replacement of 
underground collector lines and overhead conductors and insulators, and response to emergency 
situations (e.g. outages) to restore power. With the exception of emergency situations and outages, most 
maintenance work would take place during daylight hours. 

2.5 Decommissioning 

The anticipated operational life of the Project would be up to 50 years, after which the Project would be 
taken out of service and associated onsite and offsite facilities would be removed. Decommissioning 
would involve removal of the solar blocks and other facilities, with some buried components (such as 
cabling) potentially remaining in place. 

To ensure that the permanent closure of the facility does not have an adverse effect, the Applicant has 
prepared a draft Decommissioning Plan included as Appendix H in the DEIS. The final Decommissioning 
Plan would be developed near the time of decommissioning in coordination with the Moapa Band and 
BIA, with input from other agencies as appropriate. The final plan would address future land use plans, 
removal of hazardous materials, impacts and mitigation associated with closure activities, schedule of 
closure activities, equipment to remain on the site, and conformance with applicable regulatory 
requirements and resource plans. 

The collector line would also be taken out of service in accordance with local, state and federal 
regulations. Prior to removal, laydown yards would be delineated along the collector lines, as appropriate. 
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2.0	 Description	 of the Proposed	 Action 

It is anticipated that decommissioning of the collector line would be completed withing the boundaries of 
the existing footprint of the Project. 

Following decommissioning, the disturbed areas would be stabilized and allowed to revegetate. Native 
species would be used for revegetation, if appropriate, and seeding using BLM and BIA recommended 
seed mixes. Re-seeding would take place during appropriate months for optimal regrowth. Seed would 
be planted using drilling, straw mulching, or hydromulching, as appropriate. 

2.6 Management Plans, Minimization Measures, and Compensatory 
Mitigation 

2.6.1 Management Plans 

The Applicant would be required to prepare the following management plans, which would be 
submitted to the Moapa Band of Paiutes, BIA, BLM, and USFWS (as appropriate) for approval: 

• Integrated Weed Management Plan 
• Raven Control Plan 
• Decommissioning Plan 
• Site Restoration Plan 
• Dust Abatement Plan 
• Spill Prevention and Emergency Response Plan 
• Health and Safety Program 
• Fire Management Plan 
• Hazardous Materials and Waste Management Plan 
• Stormwater Pollution Prevention Plan 
• Site Drainage Plan 
• Traffic Management Plan 
• Workers Environmental Awareness Program 
• Bird and Bat Conservation Strategy 

2.6.2 Minimization Measures 

The following proposed minimization measures would be implemented as part of the Project 
proposed by the Applicant to avoid or reduce environmental impacts associated with the proposed 
action to federally protected species. Minimization will include the general conservation strategies 
(i.e., BMPs), as well as adhere to the specific desert tortoise minimization measures and comply with 
the terms and conditions of the USFWS BO issued for this Project. 

2.6.2.1 Construction Minimization Measures 

The following measures would be implemented to reduce effects on the desert tortoise and other 
terrestrial and avian wildlife species during construction, operation, and maintenance: 

1. Construction area flagging. Work areas will be flagged prior to beginning construction activities 
and disturbance confined to the work areas. A biological monitor will escort all survey crews on 
site prior to construction. All survey crew vehicles will remain on existing roads and stay within 
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2.0	 Description	 of the Proposed	 Action 

the flagged areas to the maximum extent practicable. In cases where construction vehicles are 
required to go off existing roads, a biological monitor (on foot) will precede the vehicles. 

2. Desert tortoise fencing. Temporary tortoise-proof fencing will be installed around the boundary 
of the solar facility. Biological monitors under supervision of an authorized biologist (approved 
by USFWS) will be present during fence installation to relocate all tortoises in harm’s way to 
outside the work area. Additional clearance surveys and activities will be conducted after 
completion of the tortoise fence to ensure that no tortoises remain fenced inside the 
construction boundaries. 

Fence specifications will be consistent with those approved by USFWS (USFWS 2009b). Tortoise 
guards will be placed at all road access points where desert tortoise-proof fencing is interrupted 
to exclude desert tortoises from the Project footprint. Gates or tortoise exclusion guards will be 
installed with minimal ground clearance and shall deter ingress by desert tortoises. The 
temporary tortoise-proof fencing will be removed once the Project is commissioned allowing 
tortoises to re-occupy the site during operations. 

During the tortoise activity seasons (April – May, September - October), all new fences will be 
checked twice a day for the first two weeks after construction, or the first two weeks after 
tortoises become active if fence construction occurs in the winter, including once each day 
immediately before temperatures reach lethal thresholds. After the first two weeks, all tortoise 
exclusion fencing will be inspected monthly during construction, quarterly for the life of the 
Project, and immediately following all major rainfall events. Any damage to the fence will be 
repaired within two days of observing the damage. 

3. Field Contact Representative. The BIA and Applicant will designate a Field Contact Representative 
(FCR) who will be responsible for overseeing compliance of the Terms and Conditions of the BO. 
The FCR will be onsite during all active construction activities that could result in the “take” of a 
desert tortoise. The FCR will have the authority to briefly halt activities that are in violation of the 
desert tortoise protective measures until the situation isremedied. 

4. Authorized desert tortoise biologist. All authorized desert tortoise biologists (and monitors) are 
agents of BIA and USFWS and will report directly to BIA, USFWS, BLM, and the Applicant 
concurrently regarding all compliance issues and take of desert tortoises; this includes all draft 
and final reports of non-compliance or take. Authorized desert tortoise biologists, monitors, and 
the FCR will be responsible for ensuring compliance with all conservation measures for the 
Project as described in the BO. Prior to starting construction, authorized biologist(s) will submit 
documentation of authorization from the USFWS and approval of NDOW. Potential authorized 
desert tortoise biologists will submit their statement of qualifications to USFWS. 

An authorized desert tortoise biologist will record each observation of a desert tortoise handled 
in the tortoise monitoring reports. This information will be provided directly to BIA, USFWS, and 
BLM. 

5. Biological monitoring. Under supervision of an authorized biologist, biological monitors will be 
present at all active construction locations (not including the solar field after it has been fenced 
with desert tortoise fencing and clearance surveys have been completed). Desert tortoise 
monitors will provide oversight to ensure proper implementation of protective measures; record 
and report desert tortoises and tortoise sign observations in accordance with approved protocol; 
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2.0	 Description	 of the Proposed	 Action 

and report incidents of noncompliance in accordance with the BO and other relevant permits. 
The biological monitor(s) will survey the construction area to ensure that no tortoises are in 
harm’s way. If a tortoise is observed entering the construction zone, work in the immediate 
vicinity will cease until the tortoise moves out of the area. Tortoises found above ground during 
construction activities will be moved offsite by an authorized biologist following the protocols 
described in the Desert Tortoise Translocation Plan. 

6. Desert tortoise clearance surveys and translocation. After installation of tortoise fencing around 
the perimeter of the solar facility and prior to surface-disturbing activities, biological monitors 
and the authorized desert tortoise biologists who supervise them will conduct a clearance survey 
to locate and remove all desert tortoises from harm’s way including those areas to be disturbed, 
using techniques that provide full coverage of construction zones (USFWS 2009b). 

No surface-disturbing activities shall begin until two consecutive surveys find no live tortoises. In 
sectors or zones where a live tortoise is found, surveys will be repeated until the two-pass 
standard is met. 

An authorized biologist will excavate burrows potentially containing desert tortoises located in 
the area to be disturbed with the goal of locating and removing all desert tortoises and desert 
tortoise eggs. Typical tortoise burrows have a characteristic shape with a flat bottom and arched 
top similar to a capital letter ‘D’ with the flat side down. Clearance will include evaluation of 
caliche caves and dens will also be evaluated, as tortoises are known to shelter there. Caliche is 
a naturally occurring hardened cemented soil composed of calcium carbonate, gravel, sand, and 
silt. The practice of excavating every obvious tortoise burrow will not be done as it has shown to 
be ineffective and inefficient in locating tortoises; instead, all obvious tortoise burrows will be 
scoped for presence and possible extraction. During clearance surveys, all handling of desert 
tortoises and their eggs and excavation of burrows shall be conducted solely by an authorized 
desert tortoise biologist in accordance with the most current USFWS-approved guidance (USFWS 
2009b). If any active tortoise nests are encountered, USFWS must be contacted immediately 
prior to removal of any tortoises or eggs from those burrows to determine the most appropriate 
course of action. Unoccupied burrows will remain in place to allow for tortoise use during 
operations. Outside construction work areas, all potential desert tortoise burrows and pallets 
within 50 feet of the edge of the construction work area will be flagged. If a desert tortoise 
occupies a burrow during the less-active season, the tortoise may be temporarily penned or will 
be translocated following USFWS approval, contingent upon weather conditions and health 
assessment results. No stakes or flagging will be placed on the berm or in the opening of a desert 
tortoise burrow. Desert tortoise burrows will not be marked in a manner that facilitates poaching. 
Avoidance flagging will be designed to be easily distinguished from access route or other flagging 
and will be designed in consultation with experienced construction personnel and authorized 
biologists. This flagging will be removed following construction completion. 

An authorized desert tortoise biologist or biological monitor will inspect areas to be backfilled 
immediately prior to backfilling. Burrows with the potential to be occupied by tortoises within 
the construction area will be searched for presence. In some cases, a fiber optic scope will be 
used to determine presence or absence within a deep burrow. 

A translocation plan following the 2019 guidance will be approved by the USFWS prior to the 
start of construction (USFWS 2019a). The plan identifies potentially suitable recipient locations, 
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2.0	 Description	 of the Proposed	 Action 

control site options, post-translocation densities, procedures for pre-disturbance clearance surveys 
and tortoise handling, as well as disease testing and post-translocation monitoring and reporting 
requirements. Tortoises found within 500 meters of the project boundary (fenceline) will be 
relocated outside of the nearest fence to a location that contains suitable habitat; tortoises found 
within the interior of the project site (>500 meters from a boundary fence) will be translocated 
to somewhere within the 4,770-acre lease area that contains suitable habitat. 

BIA and the Applicant will have an authorized biologist relocate tortoises following the USFWS-
approved protocol (USFWS 2009b) and according to the approved translocation plan. If the 
USFWS releases a revised protocol for handling desert tortoises before initiation of Project 
activities, the revised protocol will be implemented. The relocation/translocation effort will 
adhere to the following procedures as well as those stipulated in the BO Terms and Conditions: 

Tortoises found within the project area will be relocated outside of the ROW to an area of suitable 
habitat as directed by the USFWS. Translocation will follow installation of exclusionary tortoise 
fence, as determined in coordination with the agencies. Translocation events will occur to specific 
locations outlined in the approved project-specific translocation review package (TRP) and disposition 
plan, based on construction and translocation timing considerations for each tortoise. The project will 
employ two strategies for translocating tortoises, depending on the initial capture location of each 
animal. 

1. Short-distance Relocations: Tortoises found within 500 meters of the solar site fenceline or 
within the gen-tie construction area would be relocated to areas immediately outside of the 
project’s temporary exclusion fencing or outside of harm’s way in the vicinity of the gen-tie 
ROW. Following the completion of construction, the exclusion fencing would be removed; the 
permanent site fencing would be permeable to desert tortoises and existing vegetation on the 
project site is expected to be left relatively intact during construction and operation of the 
project. Therefore, the short-distance translocation strategy is designed to allow tortoises to 
freely re-occupy the site following construction. 

2. Indirect Translocation or return to project site: Tortoises found in the interior of the solar site 
fenceline (>500 meters from the exclusion fence) would be moved to temporary pens for the 
duration of construction and may be returned to the solar facility interior (as close to the 
original capture location as possible) as soon as construction activities are complete. Penned 
tortoises may be translocated to an alternate suitable location following construction, as 
determined on a case-by-case basis through consultation with the USFWS. 

• An authorized biologist will perform health assessments and draw blood samples for each 
tortoise to be relocated. Blood testing will determine whether any desert tortoise suffer 
from upper respiratory tract disease (URTD). 

• Tortoises will be temporarily tagged with combination global positioning system (GPS)/radio-
transmitter tags so that the tortoise can be retrieved and handled as directed by the USFWS if 
the results of blood work indicate that a tortoise is infected with URTD. 

• When determining a release location for an individual tortoise, release site preference will be 
to find a like-for-like shelter resource. Every attempt will be made to find similar cover sites and 
habitat to that at the location of each individual on the Project site, otherwise all translocatees 
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2.0	 Description	 of the Proposed	 Action 

shall be released at the most appropriate and available unoccupied shelter sites (e.g., soil 
burrows, caliche caves, rock caves, etc.). Because of the impermanent nature of soil burrows 
and cave availability, prior to submitting the final Disposition Plan and determining exact areas 
of release, potential release sites will be re-investigated for existing burrows and caliche or rock 
caves that can be used for shelter sites. Known active/inactive tortoise burrows discovered 
during the surveys would be re-investigated for this purpose. If insufficient shelter sites exist in 
an area to be used for translocation, the Applicant shall coordinate with the agencies to 
determine the most appropriate course of action, such as reviewing an alternate release site, 
modifying/improving existing burrows and partial burrows, or artificially creating burrows per 
USFWS protocols, prior to translocation. The number of artificial burrows per translocated 
tortoise will be included in the TRP/Disposition Plan, as feasible, and may include more than 
one burrow per tortoise to increase translocation success (i.e. tortoises remaining within their 
release locations). The disposition of relocated tortoises will be evaluated and reported on 
following the Terms and Conditions of the BO. 

• If a tortoise voids its bladder while being handled, it will be given the opportunity to 
rehydrate before release. Tortoises will be offered fluids by soaking in a shallow bath, or an 
authorized desert tortoise biologist will administer nasal-oral fluid, or injectable 
epicoelomic fluids. Any tortoise hydration support beyond offering water or shallow 
soaking would only be provided by an authorized biologist who has received advanced 
training in health assessments and been specifically approved by USFWS for these 
procedures. 

7. Biological Sample Archiving. Any samples collected during desert tortoise health assessments 
that are not used for tests would be archived with UCLA, and appropriate fees would be paid by 
the Applicant. The fee would be assessed at the time of sample collection and adjusted for 
inflation using the Bureau of Labor Statistics’ consumer price index. As of October 2020, the 
archiving fee amount was $3,000. 

8. Integrated Weed Management Plan. Prior to construction, an Integrated Weed Management Plan 
will be developed that includes measures designed to reduce the propagation and spread of 
designated noxious weeds, undesirable plants, and invasive plant species, or as determined by 
the cooperating or reviewing agencies (BIA, BLM, NDOW, etc.). Measures in the plan will include, 
but are not limited to the following: 

Areas with current weeds will be mapped. Topsoil with the presence of weeds will not be salvaged 
and reused elsewhere in the Project. The topsoil from such areas will be disposed of properly. 

Inspect heavy equipment for weed seeds before they enter the Project area. Require that such 
equipment be cleaned first to remove weed seeds before being allowed entry. Clean equipment 
that has been used in weed infested areas before moving it to anotherarea. 

Any straw or hay wattles are used for erosion control must be certified weed free. 

9. WEAP. A WEAP will be presented to all personnel onsite during construction. This program will 
contain information concerning the biology and distribution of the desert tortoise, desert 
tortoise activity patterns, and its legal status and occurrence in the proposed Project area. The 
program will also discuss the definition of "take" and its associated penalties, measures designed 
to minimize the effects of construction activities, the means by which employees limit impacts, 
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2.0	 Description	 of the Proposed	 Action 

and reporting requirements to be implemented when tortoises are encountered. Personnel will 
be instructed to check under vehicles before moving them as tortoises often seek shelter under 
parked vehicles. Personnel will also be instructed on the required procedures if a desert tortoise 
is encountered within the proposed Project area. WEAP training will be mandatory, as such, 
workers will be required to sign in and wear a sticker on their hardhat to signify that they have 
received the training and agree to comply. 

10. Access roads. Construction access will be limited to the Project area and established access roads. 
Vehicle travel off established internal site access roads will be minimized as practicable. 

11. Speed limits and signage. Until the desert tortoise fence has been constructed, a speed limit of 
15 miles per hour will be maintained during the periods of highest tortoise activity (March 1 
through November 1) and a limit of 25 mph during periods of lower tortoise activity. This will 
reduce dust and allow for observation of tortoises in the road. Speed-limit and caution signs will 
be installed along access roads and service roads. After the tortoise proof fence is installed and 
the tortoise clearance surveys are complete, speed limits within the fenced and cleared areas 
will be established by the construction contractor and based on surface conditions and safety 
considerations and remain with limits established by USFWS in the BO. 

12. Trash and litter control. Trash and food items will be disposed properly in predator proof 
containers with resealing lids. Trash will be emptied and removed from the Project site on a 
periodic basis as they become full. Trash removal reduces the attractiveness of the area to 
opportunistic predators such as ravens, coyotes, and foxes. Measures to reduce the subsidy of 
ravens and other avian predators/scavengers are discussed in greater detail in the Raven Control 
Plan (Appendix K of the DEIS). 

13. Raptor control. The applicant will inspect structures annually for nesting ravens and other 
predatory birds and report observations of nests to the USFWS and BIA. Transmission line 
support structures and other facility structures will be designed to discourage their use by raptors 
for perching or nesting (e.g., by use of anti-perching devices) in accordance with the most current 
APLIC guidelines (APLIC 2006, 2012). In addition to increasing desert tortoise protection, 
following these guidelines during transmission line construction will reduce the possibility of 
avian electrocution and other hazards. 

14. Overnight hazards. No overnight hazards to desert tortoises (e.g., auger holes, trenches, pits, or 
other steep-sided depressions) will be left unfenced or uncovered; such hazards will be 
eliminated each day prior to the work crew and monitoring biologists leaving the site. All 
excavations will be inspected for trapped desert tortoises at the beginning, middle, and end of 
the workday, at a minimum, but will also be continuously monitored by a biological monitor or 
authorized biologist. Should a tortoise become entrapped, the authorized biologist will remove 
it immediately. 

When outside of the fenced areas of the Project site, Project personnel will not move 
construction pipes greater than 3 inches in diameter if they are stored less than 8 inches above 
the ground until they have inspected the pipes to determine the presence or absence of desert 
tortoises. As an alternative, the Applicant may cap all such structures before storing them outside 
of the fenced area. 
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2.0	 Description	 of the Proposed	 Action 

15. Blasting. If blasting is required in desert tortoise habitat, detonation will only occur after the area 
has been surveyed and cleared by an authorized desert tortoise biologist no more than 24 hours 
prior. A 200-foot radius buffer area around the blasting site will be surveyed and all desert 
tortoises above ground within this 200-foot buffer of the blasting site will be moved 500 feet 
from the blasting site, placed in unoccupied burrow, and temporarily penned to prevent tortoises 
that have been temporarily relocated from returning to the site. Tortoises located outside of the 
immediate blast zone and that are within burrows will be left in their burrows. All burrows, 
regardless of occupied status, will be stuffed with newspapers, flagged, and location recorded 
using a global positioning system (GPS) unit. Immediately after blasting, newspaper and flagging 
will be removed. If a burrow or cover site has collapsed that could be occupied, it will be 
excavated to ensure that no tortoises have been buried and are in danger of suffocation. 
Tortoises removed from the blast zone will be returned to their burrow if it is intact or placed in 
a similar unoccupied or constructed burrow. 

16. Penning. Tortoises may be held in- or ex-situ (e.g., if temperatures do not allow for translocation, 
or if tortoises do not pass the health assessment) for a maximum of 12 months. Previously 
constructed and approved enclosure pens are present adjacent to the Project site and would be 
used if any quarantine is necessary. Quarantine is not the preferred option for tortoises to be 
translocated and would only be used as necessary, in coordination with USFWS. This penning is 
not the same as the temporary penning described in the blasting measure. 

17. Stormwater Pollution Prevention Plan. The applicant will oversee the establishment and 
functionality of sediment control devices as outlined in the stormwater pollution prevention plan. 

18. Tortoise Encounters During Construction. If a tortoise is injured as a direct or indirect result of 
Project construction activities, it shall be immediately transported to a veterinarian or wildlife 
rehabilitation facility and reported within 24 hours or the next workday to the Service. Any 
Project construction-related activity that may endanger a desert tortoise shall cease in the area 
if a desert tortoise is encountered on the Project site. Project construction activities may resume 
after an Authorized Biologist removes the desert tortoise from danger or after the desert tortoise 
has moved to a safe area. 

2.6.2.2 Operations and Maintenance Minimization Measures 

The following minimization measures will be implemented during O&M of the Proposed Action to 
reduce effects on the desert tortoise and other species: 

19. WEAP Training. WEAP training will be required for all O&M staff forthe duration of the Project. 
In addition to an overview of minimization measures, the training will include specific BMPs 
designed to reduce effects to the desert tortoise. All Project personnel will check under vehicles 
or equipment before moving them. If Project personnel encounter a desert tortoise, they will 
avoid the tortoise. The desert tortoise will be allowed to move a safe distance away prior to 
moving the vehicle 

20. Biological Monitoring. A biological monitor(s) will be present during ground-disturbing and/or off-
road O&M activities outside of the fenced solar facility to ensure that no tortoises are in harm’s 
way. Tortoises found above ground during O&M activities will be avoided or moved by an 
authorized biologist, if necessary. Pre-maintenance clearance surveys followed by temporary 
exclusionary fencing also will be required if the maintenance action requires ground or 
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2.0	 Description	 of the Proposed	 Action 

vegetation disturbance. A biological monitor will flag the boundaries of areas where activities 
would need to be restricted to protect tortoises and their habitat. Restricted areas will be 
monitored to ensure their protection during construction. 

21. Speed Limits. Speed limits within the project area, along transmission line routes, and access 
roads will be restricted to less than 25 mph during O&M. Speed limits in the solar facility will be 
restricted to 15 mph during O&M. 

22. Trash and Litter Control and Other Predator Deterrents. Trash and food items will be disposed 
properly in predator proof containers with resealing lids. Trash will be emptied and removed 
from the Project site on a periodic basis as they become full. Trash removal reduces the 
attractiveness of the area to opportunistic predators such as ravens, coyotes, and foxes. To 
reduce attractants for birds, open containers that may collect rainwater will be removed or 
stored in a secure or covered location. 

2.6.2.3 Decommissioning Minimization Measures 

The same minimization measures used for construction will be used for decommissioning. 

2.6.3 Compensatory Mitigation 

The applicant will pay the following required compensatory mitigation requirement: 

23. Habitat Compensation. Prior to surface disturbance activities within desert tortoise habitat, the 
Project proponent will pay a one-time remuneration fee (per acre of proposed disturbance). The 
remuneration fees will be submitted to the account that USFWS designates in the BO. The 
compensation for habitat loss under Section 7 of the Endangered Species Act (ESA) is an annually 
adjusted rate, currently $923/acre (subject to change annually on March 1). 

24. Habitat Use Study.The Project proponent will work with the University of Nevada, Las Vegas 
(UNLV), U.S. Geological Survey (USGS), or other agency to design and implement a 2-3-year study 
to compare on-site and off-site desert vegetation and climate (e.g., annual and perennial plant 
growth and cover, ambient temperature) to address metrics of habitat change, including how 
desert tortoises use the vegetation on site for forage and cover. Results from tortoise monitoring 
as approved in the Project’s Desert Tortoise Translocation Plan (in draft) would inform the 
tortoise use portion of this study. 
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3 ACTION AREA AND EXISTING CONDITIONS 

3.1 Action Area 

Section 7 (a)(2) of the ESA defines the “Action Area” as the areas to be affected directly or indirectly 
by the federal action. For this Project, the Action Area is defined as 1) the up to 1,000 acres of direct 
impacts within the lease study area, 2) the approximately 30 miles of ROWs (approximately 95 acres) 
for the collector line and access roads, and 3) the area of indirect impacts, or recipient areas for 
short- and long-distance tortoise translocations (the fenceline encompassing up to 1,000 acres, plus 
the 831-acre recipient site, plus the 1.5 km, 4,116-acre recipient site buffer)(Figure 3-1). 

The Action Area is located within the Mojave Desert approximately 20 miles north of Las Vegas, Nevada, 
largely within the Moapa River Indian Reservation. The Mojave Desert is cooler and wetter than the 
Sonoran Desert to the south and warmer and drier than the high-elevation Great Basin Desert to the north 
(Brown 1994). 

The Mojave Desert receives less than 13 inches (254 mm) of rain a year and is generally between 3,000 
and 6,000 feet (910 and 1,800 m) in elevation. The Mojave Desert is an area with temperature extremes 
and four distinct seasons. Winter months bring temperatures dipping to below 20°F (-7°C) on valley floors, 
and below 0°F (-18°C) at higher elevations. Storms moving from the Pacific Northwest can bring rain and 
snow across the region — more often, the rain shadow created by the Sierra Nevada as well as mountain 
ranges within the desert such as the Spring Mountains result in storms that bring only clouds and wind. 
In longer periods between storm systems, winter temperatures in valleys can approach 80°F (27°C). 

The Mojave Desert occupies portions of southeastern California, southern Nevada, southwestern Utah 
and northwestern Arizona. The Mojave Desert region, and the area surrounding the Action Area 
specifically, displays typical basin and range topography. 
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3.0	 Action	 Area	 and	 Existing	 Conditions 

3.2 Habitat and Vegetation 

Land cover types in the study area were identified using the Southwest Regional GAP Analysis Project data 
(Lowry et al. 2005; USGS 2005), which uses satellite imagery to delineate land cover types (vegetation 
communities). Vegetation in the study area is primarily composed of Sonoran-Mojave Creosotebush-
White Bursage Desert Scrub (creosotebush scrub), while North American Warm Desert Wash (desert 
wash) and Sonoran-Mojave Mixed Salt Desert Scrub (salt scrub) account for the remainder of the 
vegetation in the study area. Disturbed areas, both within and adjacent to the Action Area, are associated 
with multiple dirt roads and less impacted offroad vehicle trails, adjacent railroad and interstate highway 
(to the east) and adjacent transmission line and natural gas line corridors (to the north and west) and 
substations. A very small area of developed land (dirt access road) is also present. Table 3-1 lists the 
acreages of the various vegetative cover types occurring within the Project area. 

3.2.1.1 Table 3 1 Vegetative Covertypes within the Project Area Solar Site and ROWs 

Project Component Vegetation Covertype Acreage 

Solar Site Lease Area 

Sonoran-Mojave Creosotebush-White Bursage 725 

North American Warm Desert Wash 190 

Sonoran-Mojave Mixed Salt Desert Scrub 84 

Existing and New Access 
Road ROWs 

Sonoran-Mojave Creosotebush-White Bursage 48 

North American Warm Desert Wash 13 

Sonoran-Mojave Mixed Salt Desert Scrub 2 

Norther American Warm Desert Pavement <1 

Developed, Medium – High Intensity <1 

Collector Line 
Sonoran-Mojave Creosotebush-White Bursage 16 

North American Warm Desert Wash 4 

PROJECT AREA TOTAL 1,082 

3.2.2 Sonoran-Mojave Creosotebush-White Bursage Desert Scrub 

Creosotebush scrub is typical of the Mojave Desert and is the most abundant vegetation community in 
the region and within the Action Area. Creosotebush scrub occurs on well-drained sandy flats and bajadas 
from 150 to 1500 meters elevation in Nevada. Its range extends from the Colorado River on the south to 
Pahranagat Valley on the north (Wildlife Action Plan Team 2012). This community is typically dominated 
by creosotebush and white bursage, which can be sparse to moderately dense (2-50 percent cover). Many 
other shrubs, dwarf-shrubs, and cacti may be present, often as a sparse understory. In southern Nevada, 
common species include saltbush (Atriplex spp.), Mormon tea (Ephedra nevadensis), desert wolfberry 
(Lycium andersonii), brittlebush (Encelia farinosa), and beavertail cactus (Opuntia basilaris). The 
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3.0	 Action	 Area	 and	 Existing	 Conditions 

herbaceous layer is typically sparse, but can be abundant with ephemerals after spring rains. Herbaceous 
species common in the region include phacelia (Phacelia spp.), desert trumpet (Erigonium inflatum), 
cryptantha (Cryptantha spp.), and low woollygrass (Dasyochloa pulchella) (USGS 2005). 

Creosotebush is used by many desert animals for shelter and forage. Creosotebush roots help to stabilize 
the soil and support burrows for a variety of reptiles and amphibians, including the desert tortoise and 
mammals such as the kit fox (Vulpes macrotis). Other animals bed in or under the bushes, and birds use 
them for perching and nesting (Wildlife Action Plan Team 2012). 

3.2.3 North American Warm Desert Wash 

This community is restricted to the small ephemeral washes within the Project area. The vegetation in 
desert washes is highly variable, ranging from sparse and patchy to moderately dense. It typically occurs 
along the banks of washes, but may occur within the channel. The woody layer is typically intermittent 
and relatively open and is usually dominated by shrubs and small trees such as catclaw (Senegalia greggii) 
and desert willow (Chilopsis linearis) (USGS 2005). In southern Nevada, washes tend to support a higher 
diversity and density of cacti and yucca than the surrounding landscape. Vegetation surveys conducted 
for previously approved solar projects on the Reservation (BIA 2012, 2014, 2020) identified numerous 
cacti and yucca species including cholla (Cylindropuntia spp.), barrel cactus (Ferocactus cylindraceus), 
hedgehog cactus (Echinocereus engelmannii var. chrysocentrus) and Mojave yucca (Yucca schidigera). 
Higher densities of big galleta grass (Pleuraphis rigida) are also commonly reported in washes in this 
region. 

3.2.4 Sonoran-Mojave Mixed Salt Desert Scrub 

This community is typical of saline basins in the Mojave Desert and most often occurs around the edge of 
playas. Vegetation is typically composed of one or more saltbush species and other halophytic (salt 
tolerant) plants such as iodinebush (Allenrolfea occidentalis), seepweed (Suaeda spp.), and alkali sacaton 
(Sporobolus airoides) (USGS 2005). Salt scrub vegetation is restricted to a small area in the northern 
portion of the SBSP II lease area. 

3.2.5 North American Warm Desert Pavement 

The Warm Desert Pavement community is composed of unvegetated to sparsely vegetated (<2 percent) 
landscapes. This community is common in flat, open basins where exposure to wind has developed a cover 
of fine to medium gravel coated with “desert varnish.” These areas are subject to extreme temperature 
variation and support very limited populations of desert scrub species such as creosotebush (Larrea 
tridentate) and Eastern Mojave buckwheat (Eriogonum fasciculatum). However, these areas may briefly 
experience high densities of ephemeral herbaceous vegetation following seasonal precipitation events. 

3.3 Wildlife 

Species observed in the Action Area during biological surveys for nearby projects on the reservation 
included birds, mammals and a variety of reptiles. Commonly observed avian species include: black-
throated sparrow (Amphispiza bilineata), ash-throated flycatcher (Myiarchus cinerascens), black-tailed 
gnatcatcher (Polioptila melanura), loggerhead shrike (Lanius ludovicianus), common raven (Corvus corax), 
burrowing owl (Athene cuniclaria), red tailed-hawk (Buteo jamaicensis) and lesser nighthawk (Chordeiles 
sp.) (Newfields 2018a, 2018b). Small mammal residents include kangaroo rats (Dipodomys spp.), pack rats 
(Neotoma cinerea) and white-tailed antelope squirrels (Ammospermophilus leucurus). Common larger 
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3.0	 Action	 Area	 and	 Existing	 Conditions 

mammals may include coyotes (Canis latrans), kit foxes (Vulpes macrotis), and black-tailed jackrabbits 
(Lepus californicus). Reptiles include western whiptail lizards (Aspidoscelis tigris), side-blotched lizards 
(Uta stansburiana), horned lizard (Phrynosoma sp.), desert iguana (Dipsosaurus dorsalis), bull snake 
(Pituophis catenifer sayi), coachwhip (Masticophis flagellum) and desert tortoise. 

3.4 Ground Water Resources 

The Proposed Action is in the Colorado River Basin Region of Nevada’s Hydrographic Regions. The 
Colorado River Basin is one of the larger hydrographic regions in Nevada, covering 5,612 square miles and 
includes 27 hydrographic areas. The Action Area is located in and around the area called Arrow Canyon 
Range Cell. The hydrogeology of the Arrow Canyon Range Cell is recognized as unique yet poorly 
understood (Mifflin and Associates 2001). Seven groundwater management basins are superimposed on 
the Arrow Canyon Range cell. The Arrow Canyon Range Cell is composed of a series of north-south 
trending structural blocks related to extensional faulting that are almost entirely composed of Paleozoic 
carbonate rock (BIA 2012). The Action Area is located within the California Wash hydrographic basin, 
which is an unconsolidated sand and gravel aquifer. 

The basin is a westward-thickening section of Paleozoic carbonate rocks, in part unconformably overlain 
by generally fine-grained sediments of the Muddy Creek Formation (Longwell et al. 1965). The carbonate-
rock terrain that constitutes the Arrow Canyon Range Cell incorporates both recharge areas and one major 
spring discharged area and is bounded by generally less permeable basin or bedrock lithologies. The 
California Wash Basin around the Action Area is around 5,000 feet thick (BIA 2012). Regional patterns of 
precipitation combined with terrain elevation results in the highest mountain ranges receiving the 
majority of precipitation that becomes recharge. The carbonate terrain is efficient in retaining a relatively 
high percentage of precipitation as recharge. 

Groundwater data from several Reservation monitoring and test wells in the vicinity of the Action Area 
indicate the static water level ranges in depth from 354 to 526 feet below the surface and the wells 
yielding over 1,000 gallons per minute (gpm; BIA 2012). Pump and step-drawdown testing of the 
carbonate aquifer yielded a range of transmissivity of 50,000 to 100,000 ft./day, hydraulic conductivity of 
20 ft./day and specific yield (Sy) of 0.03 to 0.008 (BIA 2012). 
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4 DESCRIPTION OF SPECIES 

Only one federally listed species under the ESA was documented within or near the Project: the Mojave 
desert tortoise. Section 4.2 lists details of the survey protocol and the results. Other species considered 
for analysis are described in Section 4.1. 

No Designated Critical Habitat for any listed plant or animal species occurs within the Action Area, though 
critical habitat units for the desert tortoise occur approximately 8 miles west of the Action Area on the 
west side of the Arrow Canyon Range. 

4.1 Federally-Listed Bird Species 

4.1.1 Yellow-billed Cuckoo 
On October 3, 2014, the yellow-billed cuckoo (Coccyzus americanus) was listed as threatened under the 
ESA (79 FR 59992; USFWS 2014). Critical habitat has not yet been designated but was proposed on 
February 27, 2020; the nearest proposed critical habitat for this species, if designated, would be over 100 
miles south of the project. The yellow-billed cuckoo has always been rare in Nevada. There are still small 
areas of suitable habitat within the state, with documented breeding occurring very rarely I Southern 
Nevada. Yellow-billed cuckoos may still utilize remnant habitats present within the state during migration. 

Based on historic accounts, the species was widespread and locally common in California and Arizona, 
locally common in a few river reaches in New Mexico, locally common in Oregon and Washington, and 
locally uncommon in scattered drainages of the arid and semiarid portions of western Colorado, western 
Wyoming, Idaho, Nevada, and Utah. The scattered cottonwoods on the Colorado River tributaries (Virgin, 
Muddy, and Pahranagat) are the last places in Nevada where the yellow-billed cuckoo can potentially 
occur. The only known nesting sites in Nevada for the yellow- billed cuckoo are at Warm Springs Ranch 
Natural Area along the Muddy River in the Moapa Valley (SNWA 2019), approximately 10 miles north of 
the Action Area. While two individual cuckoos were detected during 2019 surveys at Warm Springs 
Natural Area, there is no suitable habitat for the species in the Action Area. 

4.1.2 Yuma (Ridgway’s) Clapper Rail 

The Yuma clapper rail (Rallus longirostris yumanensis) was listed as an endangered species on March 11, 
1967 (32 FR 4001). The Recovery Plan was finalized in 1983 and portions of the recovery action plan were 
initiated over the ensuing years. The Yuma clapper rail is one of the smaller subspecies of clapper rail, 
with adult males standing eight inches tall and weighing 266.8 grams on average (Todd 1986). Females 
are slightly smaller. Adult Yuma clapper rails of both sexes are similar in plumage; they possess a long, 
slender bill and long legs and toes compared to body size (Todd 1986). 

The present range of the Yuma clapper rail in the U.S. includes portions of Arizona, California, and Nevada. 
The Yuma clapper rail lives in freshwater marshes dominated by cattail (Typha sp.) and bulrush (Scirpus 
ssp.) with a mix of riparian tree and shrub species (Salix exigua, S. gooddingii, Tamarix sp., Tessaria serica, 
and Baccaris sp.) along the shoreline of the marsh (Eddleman 1989). This species is known to occur along 
the Muddy River within the Overton Wildlife Management Area approximately 15 miles east of the Action 
Area. No habitat for this species occurs within the Action Area. 
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4.0	 Description	 of Species 

4.1.3 Southwestern Willow Flycatcher 

The southwestern willow flycatcher (Empidonax traillii extimus) was listed by the USFWS as an 
endangered species within its entire range on February 27, 1995 (FR 60: 10693-10715). Critical habitat 
for the species was originally established in 1997 (FR 62: 39129-39147) but subsequently vacated and 
incidental protection provided along the Virgin River and its 100-year floodplain from the Arizona/Nevada 
border to Halfway Wash in Nevada (FR 65: 4140-4156). 

Critical habitat was again proposed on October 12, 2004 (FR 69: 60706-60736), redefined and re-instituted 
in 2005 (FR 70: 60886-61009; USFWS 1997), and designated in 2013 (USFWS 2013). Critical habitat for the 
southwestern willow flycatcher in Nevada is currently limited to portions of the Virgin River above its 
confluence with the Muddy River (FR 70: 60886-61 009). 

For nesting, southwestern willow flycatchers require dense riparian habitats with microclimatic conditions 
dictated by the local surroundings. Saturated soils, standing water, or nearby streams, pools, or cienegas 
are a component of nesting habitat that also influences the microclimate and density of the vegetation 
component. No suitable riparian or microhabitat conditions exist within the Action Area. The closest 
known breeding habitat for this species is located along the Muddy River, at Warm Springs Ranch, 
approximately 10 miles north of the Action Area. During 2019 surveys, eight southwestern willow 
flycatcher territories were identified, including two confirmed pairs, three unpaired residents and one 
non-resident. There is no suitable habitat for the species in the Action Area. 

4.2 Moapa Dace 

The Moapa dace was listed as an endangered species under the ESA on March 11, 1967 (32 Federal 
Register [FR] 4001). Since the Moapa dace represents a monotypic genus, this species was assigned a 
recovery priority of 1 (highest ranking) by the USFWS in 1995. The original recovery plan for this species 
was prepared in 1983 and subsequently revised in 1995. 

4.2.1 Distribution and Life History 

The Moapa dace is endemic to and occurs in the Muddy River system (and associated thermal spring 
systems). Specifically, it occurs in the Warm Springs area in which encompasses 10 thermal spring 
provinces that form the Muddy River (roughly 10 miles north of the proposed project). Moapa dace likely 
inhabited 25 springs and approximately 16 kilometers of the upper Muddy River (Ono et al. 1983). 
Historically, the Muddy River was 48.4 kilometers long; however, in 1935, with the completion of the 
Hoover Dam, Lake Mead flooded the lower 8 kilometers of the river, rendering it unsuitable for 
Moapa dace. Previous surveys found adult Moapa dace occurring in low numbers in restricted 
portions of 3 springs and less than 2 miles of spring outflow and river in the Warm Springs area 
(USFWS 1983). 

The Moapa dace inhabits a variety of habitats throughout its several life stages. As individuals age, they 
occupy habitats with increasing flow velocities such that larval dace are apparently limited to slackwater 
portions of the upper reaches of tributaries of the Moapa River, whereas adults can be found in the river’s 
mainstem. The species prefers warmer temperatures (67-89.6°F); thus, cooler temperatures in the middle 
portion of the Moapa River mainstem may function as a barrier to downstream movements (USFWS 
1996). 
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4.0	 Description	 of Species 

The species is omnivorous; stomach contents have included beetles, moths, butterflies, true flies, leaf 
hoppers, true bugs, caddisflies, mayflies, damselflies, dragonflies, worms, scuds, crustaceans, snails, 
filamentous algae, vascular plants, detritus and sand. The dace primarily forages on drift items but will 
also forage on the stream or spring substrate. The species often forages from drift stations in large groups 
(up to 30 individuals). These sites are often characterized by overhanging vegetation or particularly deep 
areas (USFWS 1996). 

4.2.2 Threats to the Species 

Threats to the Moapa dace include habitat loss and alteration, introduction of non-native species, and 
parasites. Habitat loss and alteration has been ongoing in the Warm Springs areas for the purposes of 
recreational, industrial and municipal projects. Several headwater springs were completely channelized 
or diverted for use as swimming pools. Irrigation for agricultural purposes historically had impacts on 
headwater springs in the Warm Springs area, though agricultural activity in the area has declined. 

Moapa dace persist within several warm springs and associated springbrooks that have been altered 
greatly by humans. Downstream habitats, where adult dace from different spring systems mixed 
historically, are now infested with exotic predatory fish. In many cases infested habitats are 
intentionally blocked from upstream areas by fish barriers built to prevent the spread of exotic fish. 
Specifically, a fish barrier (known as the refuge barrier) and a water diversion exist upstream of the 
Project’s gen-tie crossing. The resulting fragmented population structure threatens the dace’s 
genetic and demographic health, although barriers must be maintained until the threats of exotic 
fish are eliminated (USFWS 2009a). 

4.2.3 Critical Habitat 

There is no designated critical habitat for the Moapa dace. 

4.3 Desert Tortoise 

Desert tortoise is listed as threatened under the ESA on April 2, 1990 (USFWS 1990). A total of 6.4 
million acres of Critical Habitat was designated in 1994 (USFWS 1994). The 1994 Recovery Plan described 
a strategy for recovering the desert tortoise, which included the identification of six recovery units, 
recommendations for a system of Desert Wildlife Management Areas within the recovery units, and 
development and implementation of specific recovery actions. Within those six recovery units, Desert 
Wildlife Management Areas (DWMAs) were identified, where populations of tortoises facing similar 
threats would be managed with the same strategies. 

The Action Area is within the Northeastern Mojave Recovery Unit, which encompasses almost 5 
million acres extending from southwestern Utah/northwestern Arizona (northern boundary) to Las 
Vegas/Las Vegas Wash (southern boundary). This unit includes the Beaver Dam Slope, Gold Butte-
Pakoon, and Mormon Mesa Critical Habitat Units. 

Characteristically, tortoises in this unit are active in late summer and early autumn in addition to 
spring, reflecting the fact that this region receives up to about 40 percent of its annual rainfall in 
summer and supports two distinct annual floras on which tortoises can forage (USFWS 2019c). Desert 
tortoise also feed on cacti, perennial grasses, and herbaceous perennials. Desert tortoises may den 
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4.0	 Description	 of Species 

together in caliche caves in bajadas, washes, or caves in sandstone rock outcrops (USFWS 2011, 
USFWS 2019c). 

If basic habitat requirements are met, the desert tortoise can survive and reproduce within the varied 
vegetation communities of the Mojave region (USFWS 1994). These requirements include sufficient 
suitable plants for forage and cover, suitable substrates for burrow and nest sites, and freedom from 
disturbance. Throughout most of the Mojave region, the desert tortoise occurs primarily on flats and 
bajadas with soils ranging from sand to sandy-gravel characterized by scattered shrubs and abundant 
inter-shrub space for herbaceous plant growth. Desert tortoises are also found on rocky terrain and 
slopes. 

4.3.1 Distribution and Abundance in the Action Area 

4.3.1.1 Field Surveys 

To assess the status of the desert tortoise in the Action Area, field surveys were conducted in April 
2019. Team members included more than one biologist previously approved by USFWS as an 
Authorized Biologist on multiple prior projects. To be granted authorized status, USFWS requires that 
the biologist has thorough knowledge of desert tortoise behavior, natural history, and ecology, and 
demonstrates substantial field experience and training to successfully: 

Handle desert tortoises 
Excavate burrows to locate desert tortoise or eggs 
Relocate desert tortoises 
Reconstruct desert tortoise burrows 
Unearth and relocate desert tortoise eggs 
Locate, identify, and record all forms of desert tortoise sign; and 
Follow USFWS-approved protocols. 

The lease study area was surveyed in accordance with current USFWS protocols (USFWS 2019b). Biologists 
walked 10-meter (33-foot) wide parallel pedestrian transects. USFWS refers to this methodology as “100 
percent coverage.” The lease study area was 935 acres in size. The objective of the field survey is to 
determine presence or absence of desert tortoises, estimate the number of tortoises (abundance) and 
assess the distribution of tortoises within the Action Area (USFWS 2019b). 

Observations of tortoise sign (live tortoises, carcasses, shell, bones, scutes, scat, burrows, pallets, 
tracks, egg shell fragments, etc.) were recorded in the field. 

4.3.1.2 Field Survey Results 

Data collected within the survey area were analyzed using the USFWS 2019 Protocol equation to 
determine the estimated number of tortoises within the Action Area. This method uses the number 
of tortoises observed above ground, the probability that a tortoise is above ground, the probability 
of detecting a tortoise if above ground, and the size of the area surveyed. Calculations of desert 
tortoise populations are based only on the number of adult tortoises (≥180 mm MCL) observed during 
surveys. The equation is illustrated below. 
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4.0	 Description	 of Species 

A total of 225 east-west transects of differing lengths were walked over the course of the survey to achieve 
100% coverage of the survey area, totaling approximately 379 kilometers. Desert tortoises and desert 
tortoise sign were observed. A total of 3 adult desert tortoises (≥180 mm MCL) and 0 juveniles were 
observed over the course of the surveys; the 3 tortoise observations were in the southern portion of the 
survey area (Table 4-1 and Figure 4-1). Desert tortoise sign (scat, carcasses/shell fragments, tracks, pallets 
and burrows) were observed throughout the survey area. The estimated number of adult tortoises within 
the Action Area was calculated to be 5.6, with a 95% confidence interval of 2.25 to 14.09 adult tortoises 
during the 2019 surveys. 

4.3.1.3 Table 4 1 TORTOISE SIGN FOUND IN PROJECT AREA 

Class 1 (Used 
today) 

Class 2 (Used 
this week) 

Class 3 (Used 
this season) 

Class 4 
(Old Requires 
Excavation) 

Class 5 (Old 
Collapsed) Total 

Burrow 16 36 48 35 16 151 
Carcass 0 2 2 0 5 9 
Pallet 0 4 10 11 2 27 
Scat 2 5 4 1 0 12 
Other (Eggs, Mating 
Circle, Etc.) 2 2 0 0 0 4 

Source: Heritage 2020 
1 Burrow Class Definitions: 1. currently active, with tortoise or recent tortoise sign. 2. good condition, definitely tortoise; no 
evidence of recent use. 3. deteriorated condition; definitely tortoise. 4. good condition; possibly tortoise. 5. deteriorated 
condition; possibly tortoise. 
2 Shell Remains: 1. fresh or putrid. 2. normal color; scutes adhere to bone. 3. scutes peeling off bone. 4. shell bone is falling apart; 
growth rings on scutes are peeling. 5. disarticulated and scattered. 
3 Scat: 1. wet (not from rain or dew) or freshly dried; obvious odor. 2. dried with glaze; some odor; dark brown. 3. dried; no glaze 
or odor; signs of bleaching (light brown), tightly packed material. 4. dried; light brown to pale yellow, loose material; scaly 
appearance. 5. bleached, or consisting only of plant fiber. 

These results are generally consistent with USFWS recent findings presented in the Revised Recovery Plan 
for the Mojave Population of the Desert Tortoise (2011). The NE Mojave Recovery Unit was found to be 
the only unit that increased in abundance from 2004 through 2014 (Allison and McLuckie 2018). 
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4.0	 Description	 of Species 

4.3.2 Factors That May Affect the Desert Tortoise in the Action Area 

4.3.2.1 Upper Respiratory Tract Disease 

Upper respiratory track disease (URTD) was discovered in 1990 and is currently a major cause of mortality 
in the western Mojave Desert population. Habitat degradation, poor nutrition, and drought have 
increased the desert tortoises' susceptibility to this disease (USFWS 1994). It is thought that URTD is 
transmitted between desert tortoise populations when desert tortoises are captured as pets, then 
subsequently released. 

4.3.2.2 General Anthropogenic Factors 

The factors causing the decline of the desert tortoise are primarily human related. These factors include 
collection of desert tortoises for pets, food, and commercial trade; collision with vehicles on roads and 
highways; mortality from gunshots; predation; and off-road vehicle (ORV) travel cross-country or on trails. 
Predation by the common raven is severe on younger age classes of desert tortoise. The Breeding Bird 
Survey (BBS) data from 1968 to 2004 indicated increases in the raven populations of more than 700 
percent in the west Mojave Desert and more than 70 percent in the East Mojave Desert (DOI 2008). 
Increased food supplies from road kills, landfills, trash, garbage dumps, agricultural development and new 
perch and nest sites all contribute to the increased population of ravens. Berry (1990) speculated that 
raven predation has resulted in such high juvenile desert tortoise loss in some portions of the Mojave that 
recruitment of juveniles into the adult population has been halted. Within or near the Project area, 
previous disturbance from OHV travel, weeds and ground disturbance from multiple linear facilities such 
as a substation, pipelines and transmission lines were observed. 

4.3.2.3 Connectivity 

Habitat connectivity is important to maintain desert tortoise access to required resources (e.g., water or 
burrow sites), minimize energetic expenditures to access resources, limit risk of travel- related injury or 
death by minimizing the need to move through risky or uninhabitable areas, maintain social behaviors 
and gene flow, and enable movement with a change in environmental conditions, such as climate shift 
(Webster et al. 2002; Lowe and Allendorf 2010). In a review of numerous definitions of habitat 
connectivity published in the scientific literature, Kindlmann and Burel (2008) defined habitat connectivity 
simply as “the ease with which individuals can move about within a landscape.” This definition 
encompasses both structural (based entirely on landscape configuration independent of the animal) and 
functional connectivity (including animal responses to landscape features). It is important to note that 
natural barriers—such as rivers or mountains—often can limit habitat connectivity. In addition to natural 
barriers, human structures including housing developments, roads, farmland, and fences have 
increasingly reduced habitat connectivity (Fahrig 2003). This reduced connectivity has resulted from both 
habitat destruction and fragmentation, the division of habitat into smaller, discontinuous units. 

Factors in assessing the potential effects of the Project on desert tortoise habitat connectivity 
include: 

• Natural barriers to tortoise movement 
• Anthropogenic barriers to tortoise movement 
• Habitat fragmentation 
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4.0	 Description	 of Species 

Genetic connectivity can be defined as the degree to which gene flow is maintained between populations. 
For gene flow to occur across an area, populations of desert tortoises need to be connected by areas of 
suitable habitat that support sustainable numbers of reproductive individuals. Natural barriers, such as 
mountain ranges and rivers, reduce genetic connectivity and are thought to have partly resulted in some 
broad-scale genetic differentiation among tortoise populations within the Mojave Desert (Averill-Murray 
et al. 2013). In the Action Area, there are currently no natural barriers that would affect genetic 
connectivity from north or west. Tortoise movement to the south may be hindered by the existing solar 
project and to the east may be limited by Interstate 15 and a railroad. Genetic connectivity is currently 
maintained as tortoises can exchange genetic material with populations in suitable habitat areas north 
and south of the Project area. 

4.3.2.4 Habitat Fragmentation 

The Proposed Project is not expected to substantively contribute to habitat fragmentation because 
it would be built with a raised fence that would allow tortoises to re-inhabit and pass through the 
solar site during operations. 

4.3.3 Desert Tortoise Designated Critical Habitat 

In 1990, USFWS listed the desert tortoise as threatened over 30 percent of its geographic range. In 
response to this listing, the Desert Tortoise (Mojave Population) Recovery Plan was created to aid in 
the preservation of the species. In this plan, six population units termed “recovery units,” were 
identified using available data on genetic variability, morphology, ecosystem types, and population 
behavior. 

Within these recovery units, 14 desert wildlife management areas (DWMA) were identified as areas 
where tortoise populations could be managed for recovery. The guidelines used to delineate the 14 
DWMAs were used by USFWS to designate federally protected desert tortoise “Critical Habitat” in 
1994. Of the original 22,616 to 27,407 square kilometers recommended for protection in the 14 
DWMAs, 26,087 square kilometers became Designated Critical Habitat (DCH). Primary constituent 
elements of DCH for the desert tortoise are those physical and biological attributes that are necessary for 
the long- term survival of the species. These elements were identified as: 1) sufficient space to support 
viable populations within each of the five Recovery Units and to provide for movement, dispersal, and 
gene flow; 2) sufficient quantity and quality of forage species and the proper soil conditions to provide for 
the growth of such species; 3) suitable substrates for burrowing, nesting, and overwintering; 4) burrows, 
caliche caves, and other shelter sites; 5) sufficient vegetation for shelter from temperature extremes and 
predators; and, 6) habitat protected from disturbance and human-caused mortality (USFWS 2011). 

The Project area is not located within USFWS desert tortoise DCH (USFWS 2019c). Figure 4-2 depicts 
the nearest DCH, which is approximately 12 miles to the west of the proposed Project. 
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5 EFFECTS OF THE PROPOSED ACTION AND DETERMINATION 
OF EFFECTS 

This section presents the potential direct, indirect, and cumulative effects of the Proposed Action on 
listed species. Impacts resulting from the implementation of the Proposed Action include: 

• Injury of mortality of desert tortoises from construction activities; 

• Temporary stress on desert tortoises from handling during relocation efforts; 

• Temporary constriction of movement corridors for desert tortoises during construction; 

• Disturbance from vibrations during construction that could affect tortoises near the boundary 
of the construction area; 

• Temporary and permanent loss of desert tortoise habitat and burrows; 

• Disturbance and displacement of desert tortoises during construction of the associated access 
roads and proposed gen-tie; 

• Potential noise and lighting effects on tortoise behavior and movement; 

• Introduction of weeds and invasive species within the construction area during construction 
and operation; 

• Exposure to chemicals (herbicides, palliatives and spills from equipment); 

• Potential increased raven and other predator populations resulting from perches provided by 
the solar structures, aboveground portions of collector lines and towers and perimeter 
fencing, and human introduction of trash within or near the Action Area boundary; 

• Groundwater use from the same hydrographic basin that supports the Yuma clapper rail, 
southwestern willow flycatcher and Moapa dace. 

5.1 Federally Listed Bird Species 

5.1.1 Yellow-billed Cuckoo 

There is no suitable habitat in the Action Area (including proposed critical habitat), and no habitat would 
be removed or affected by the Proposed Action. Suitable habitat occurs approximately 10 miles north of 
the Project area near the Warm Springs Ranch, and individuals were observed there in 2019 (SNWA 2019). 
Suitable habitat also occurs east of the Action Area along the Virgin River. While few yellow-billed cuckoos 
are known to occur in these areas, they may use the Muddy and Virgin Rivers for migration to and from 
breeding habitat and for dispersal but the Proposed Project has no aboveground gen-tie (collector lines 
would be buried, except for up to one mile of overhead where lines cross the designated BLM utility 
corridor, and not near the Muddy or Virgin Rivers); therefore, those individuals would not be at risk of 
colliding with aboveground electrical lines. While groundwater withdrawals may result in insignificant 
reductions in flow in the Muddy River, the magnitude of effects would be too small to affect yellow-billed 
cuckoo or cuckoo habitat (e.g., riparian vegetation)(see analysis in Section 5.3). 

Determination 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

Due to the low number of yellow-billed cuckoos that occur near the Action Area and the lack of habitat in 
the Project area, the potential for direct mortality to this species is low. Potential risk would be 
insignificant and discountable and potential indirect effects would be negligible. The Proposed Action may 
affect, but is not likely adversely affect, the yellow-billed cuckoo. 

5.1.2 Yuma (Ridgway’s) Clapper Rail 

There is no suitable Yuma clapper rail habitat in the Action Area. Therefore, the potential for direct 
mortality to this species is low. This species is known to occur along the Muddy River within the Overton 
Wildlife Management Area. Critical habitat has not been designated for this species. While the nearest 
suitable habitat is approximately 15 miles from the Project area, rails may use the Muddy River for 
migration to and from breeding habitat and for dispersal but the Proposed Project has no aboveground 
gen-tie (collector lines would primarily be buried and not near the Muddy or Virgin Rivers); therefore, 
those individuals would not be at risk of colliding with aboveground electrical lines. While groundwater 
withdrawals may result in insignificant reductions in flow in the Muddy River, the magnitude of effects 
would be too small to affect Yuma clapper rail habitat (e.g., hydrophytic vegetation)(see analysis in Section 
5.3). 

There have been two isolated incidents involving Yuma rail near solar projects. One mortality was 
discovered near the solar field at a PV solar project in Riverside County, California. Field data collected in 
connection with that incident failed to provide evidence of any direct impact or collision with a PV module. 
Another Yuma clapper rail mortality was discovered at a PV solar project in Imperial County, California. In 
this instance too, there was no evidence of a collision with a PV module. 

In response to these incidents, USFWS addressed the potential for solar projects to result in injury or 
mortality to Yuma clapper rail in an incidental take statement for a project in Imperial County, California. 
The USFWS recognized that interactions between Yuma clapper rail and PV facilities are improbable when 
such projects are distant from this species’ habitat. The USFWS concurred with the BLM’s finding that the 
project, located near the Colorado River in Riverside County, California, was “not likely to adversely affect” 
Yuma clapper rail. Similar to the ACSP Project, that project area did not include aquatic habitat for Yuma 
clapper rail and was not located in a flight path that would connect aquatic features. A portion of U.S. 
breeding populations is known to migrate annually to wintering grounds in northwest Mexico (Harrity and 
Conway 2020). However, we do not have information about and cannot predict the paths migrating (or 
dispersing) individuals may take and there is no evidence to indicate that dispersal of these species would 
occur in the action area. 

The low number of known recorded mortalities, lack of habitat in the action area and the long distance 
from any known occurrences suggests the low potential for direct mortality to listed birds related to the 
Project. Potential direct and indirect effects posed by the Project are negligible. 

While groundwater withdrawals may result in insignificant reductions in flow in the Muddy River, the 
magnitude of effects would be too small to affect Yuma clapper rail or its habitat (e.g., riparian 
vegetation)(see analysis in Section 5.3). 

Determination 

Due to the low number of Yuma clapper rail mortalities at PV solar facilities and the lack of habitat in or 
near the Action Area, the potential for direct mortality to this species is low. Potential risk would be 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

insignificant and discountable and potential indirect effects would be negligible. The Proposed Action may 
affect, but is not likely adversely affect, the Yuma clapper rail. 

5.1.3 Southwestern Willow Flycatcher 

There is no suitable habitat in the Action Area. Therefore, the potential for direct mortality to this species 
is negligible. There is no designated critical habitat in the Action Area. Suitable habitat occurs 
approximately 10 miles north of the Action Area near the Warm Springs Ranch and potential breeding 
was observed there in 2019 (SNWA 2019). 

While few southwestern willow flycatchers are known to occur there, they may use the Muddy River for 
migration to and from breeding habitat and for dispersal but the Proposed Project has no aboveground 
gen-tie (collector lines would be buried, except for up to two miles of overhead where lines cross the 
designated BLM utility corridor, and not near the Muddy or Virgin Rivers); therefore, those individuals 
would not be at risk of colliding with aboveground electrical lines. While groundwater withdrawals may 
result in insignificant reductions in flow in the Muddy River, the magnitude of effects would be too small 
to affect southwestern willow flycatcher or its habitat (e.g., riparian vegetation; see analysis in Section 
5.3). 

Determination 

Due to the low number of southwestern willow flycatchers that occur near the Action Area and the lack 
of habitat in the Project area, the potential for direct mortality to this species is low. Potential risk would 
be insignificant and discountable and potential indirect effects would be negligible. The Proposed Action 
may affect, but is not likely adversely affect, the southwestern willow flycatcher. No proposed or 
designated critical habitat is within the Action Area along the Muddy River; therefore, the project would 
have no effect to designated critical habitat. 

5.2 Desert Tortoise 

5.2.1 Injury and Mortality 

An estimated 5.6 desert tortoises are expected to occupy the Action Area (95% CI: 2.25 – 14.09 based on 
2019 USFWS protocol calculations). Therefore, construction of the Proposed Action may result in impacts 
to up to 6 adult desert tortoises through injury or direct mortality of desert tortoise. Such injury or 
mortality could occur from vehicle strikes or other adverse interactions with project-related equipment. 
However, translocation of tortoises and the implementation of avoidance and minimization measures are 
expected to avoid all or most of these potential injuries or mortalities. 

Beside the initial construction, O&M activities inside and outside the solar site could represent a source 
of ongoing mortality. As such, direct take of desert tortoises resulting from these activities is expected to 
be very low. 

5.2.2 Relocation, Translocation and Handling 

Temporary desert tortoise exclusion fencing would be installed prior to construction and desert tortoises 
would be relocated via clearance surveys before the construction phase of the Project. Relocation of 
desert tortoises can potentially represent take via harassment and/or mortality, as there is a possibility 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

for tortoises to be killed or injured as a result of this process. Desert tortoises would be relocated to Tribal 
lands within the Action Area as described in the Project’s translocation plan. It is expected that all tortoises 
would be captured and safely released outside the exclusion fence adjacent to the Project site. 

5.2.3 Loss of Occupied Habitat 

The Proposed Action includes the installation of temporary desert tortoise exclusion fencing around the 
solar facility, utilizing gates and cattle guards (with ramps) at ingress/egress locations. The permanent 
perimeter fence would be constructed inside of the exclusion fencing and would remain permeable to 
tortoise movements. Exclusion fencing would be removed after construction, allowing tortoises to move 
onto and through the site during operations, except around the substation, O&M area and central BESS 
(if chosen), where the exclusion fencing would remain intact. 

Vegetation would be cleared along access roads, at the Project substation and O&M building, at inverters, 
and along cable trenches. However, most native vegetation within the solar arrays would be left in place 
during construction. Equipment would drive and crush vegetation as needed, preserving the integrity of 
root balls and up to 18 inches of photosynthetic material, allowing it to regrow after construction. Tall 
shrubs would be trimmed to allow for installation of panels. Native vegetation would remain in the solar 
arrays during operations and would provide suitable habitat for tortoises during operations. 

A total of approximately 297 acres of occupied desert tortoise habitat would be permanently disturbed 
and up to approximately 731 acres would be temporarily disturbed as a result of Project implementation. 

Construction equipment would not operate beyond the fenced boundary. Roads outside of the Project 
area that are not designated as open by the Applicant and Tribe are not to be used by Project personnel 
unless accompanied by a biological monitor. 

The Proposed Project is not expected to substantively contribute to habitat fragmentation because the 
preservation of native vegetation on site and a permeable fence would allow tortoises to re-occupy the 
site after construction. 

The Project activities would not have direct or indirect effects on the physical characteristics of designated 
critical habitat that are required to support the recovery of the species because there is no designated 
critical habitat within the Action Area. 

5.2.4 Constriction of Movement 

The Proposed Action is currently located in an area where desert tortoise movement is generally 
unrestricted, though tortoise movement to the south may be hindered by the existing solar project, 
although they can still move around that site to the east or west. Movement to the east is hindered by 
Interstate 15 and a railroad. Temporary exclusionary fencing would be installed around the perimeter of 
the site in order to exclude tortoises during construction. The exclusionary fencing would restrict desert 
tortoise movement on the site during construction (approximately 14 – 16 months) but would not 
preclude north-south movement through the Dry Lake Valley. During operations, tortoises would be 
allowed to re-inhabit and move freely through the solar arrays. 

Given the existing natural and anthropogenic barriers, because most vegetation would be maintained on 
the Project site, and the perimeter fence would remain permeable during operations to allow tortoises to 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

occupy and move through the solar arrays, project activities would be unlikely to further reduce genetic 
connectivity in the area. 

5.2.5 Vibration and Noise 

Equipment that would cause surface disturbance and otherwise operate during construction would be 
limited to what would be needed to grade dirt access roads, equipment to install solar arrays, trenching 
equipment for installation of cable and wiring and equipment to install the small operations building and 
the proposed electric substation. Areas outside of the exclusion fence may experience short-term 
vibrations and increased noise that could potentially disturb desert tortoises. Noise and vibration would 
be temporary and sporadic. Construction taking place near the perimeter edge of the exclusion fence is 
limited. Ground-disturbing activities during O&M would be substantially less than during construction of 
the Proposed Action, such that no adverse effects on desert tortoise from ground vibration or noise are 
expected to occur during O&M. 

5.2.6 Dust 

Construction activities and O&M vehicle traffic on the roads within the Action Area could generate dust 
that could affect vegetation adjacent to the Action Area in the short-term; long-term adverse effects on 
vegetation are not expected to occur. The buildup of dust on plant leaves could affect photosynthetic 
productivity and nutrient and water uptake resulting in loss of potential foraging plants for desert 
tortoises. It is assumed that this low-level dusting effect during construction would be minimal and most 
likely washed away during rainstorms. Construction BMPs would be in place to monitor and decrease dust 
pollution if required by use of polymeric stabilizers in the soil or with frequent watering with water trucks 
or other means. 

5.2.7 Lighting 

Temporary lighting would be used during construction at dawn and dusk at the construction offices, 
laydown yards and substation area. There may also be mobile lighting located at entrances during 
construction. Lighting would likely be used more during the wintertime to ensure safe working conditions 
for personnel. Minimal lighting would be used on-site and would be directed inward and downward. Site 
lighting could include motion sensor lights for security purposes. Lighting used on-site would be of the 
lowest intensity foot candle level, in compliance with any applicable requirements from the Moapa Band, 
measured at the property line after dark. The Project’s lighting system would provide O&M personnel 
with illumination for both normal and emergency conditions near the main entrance, O&M building and 
the Project substation. Lighting would be designed to provide the minimum illumination needed to 
achieve safety and security objectives and would be downward facing and shielded to focus illumination 
on the desired areas only. Therefore, light trespass on surrounding properties would be minimal. If lighting 
at individual solar panels or other equipment is needed for night maintenance, portable lighting would be 
used. Project lighting is not expected to have a more than negligible effect on desert tortoises near and 
adjacent to the Proposed Action 

5.2.8 Edge Effects 

The edge effect is the effect of the juxtaposition or placing side by side of contrasting environments on an 
ecosystem. This term is commonly used in conjunction with the boundary between natural habitats and 
disturbed or developed land. The Proposed Action includes placement of a temporary exclusionary 
perimeter fence during construction. Other than impacted burrows or desert tortoises that need to be 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

relocated during fence construction we assume that there would be no permanent or long-term edge 
effects as a result of the Proposed Action. The fence may create roosting sites for ravens or birds of prey; 
these effects would be mitigated through the preparation and implementation of a Raven Control Plan. 

5.2.9 Introduction of Weeds and Invasive Species 

Introduction of weeds and invasive species would be controlled using an Integrated Weed Management 
Plan and would prevent or minimize the spread/colonization of weeds onsite and off-site. Invasive species 
could be introduced to the area via transport by construction vehicles and equipment. The ground would 
be disturbed during construction providing increased opportunity for weed establishment, though much 
less than if the site were to be graded. The Integrated Weed Management Plan (Appendix F of the DEIS) 
would identify management and operational practice to avoid the introduction or spread of existing 
invasive species within the Action Area. The goal of this plan would be to minimize potential effects from 
weeds and invasive species within the Action Area and adjacent lands, as well as to avoid adverse effects 
on desert tortoise foraging habitat off-site. Implementation of this plan would result in no adverse effects 
on desert tortoises from weeds or invasive species within the Action Area or on adjacent lands. 

5.2.10 Exposure to Chemicals 
The primary wastes generated at the Project during construction, operation, and maintenance would be 
nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would be used and 
stored on the solar site. The BESS, if included, could include lithium-ion batteries that would need 
replacement periodically and the used batteries would need to be disposed of according to appropriate 
protocols. The primary hazardous materials on site during construction would be the fuels, lubricating 
oils and solvents associated with construction equipment. The nonhazardous wastes produced by 
construction and O&M activities would include defective or broken electrical materials and batteries, 
empty containers, the typical refuse generated by workers and small office operations, and other 
miscellaneous solid wastes. The types of wastes and their estimated quantities will be discussed in a 
hazardous materials plan that will be developed for the Project. 

The Applicant has prepared a Spill Prevention and Emergency Response Plan that addresses waste and 
hazardous materials management including BMPs related to storage, spill response, transportation, and 
handling of materials and wastes. The draft plan is included in Appendix E of the DEIS. Waste 
management would emphasize the recycling of wastes where possible and would identify the specific 
landfills that would receive wastes that cannot be recycled. 

Mechanical treatment of weeds is the preferred method for the Project; however, herbicides may be used 
if necessary. Herbicide use would follow those approved in BLM’s Programmatic EIS (PEIS) for Vegetation 
Treatments Using Aminopyralid, Fluroxypyr, and Rimsulfuron on BLM Managed Lands in 17 Western 
States (BLM 2007, BLM 2016). The herbicides that may be used in mowed areas, based on those allowed 
on BLM lands, include aminopyralid, clopyralid, imazapyr, imazapic, glyphosate, metasulfuron methyl, and 
rimsulfuron. The applicant would implement a Site Restoration Plan and an Integrated Weed 
Management Plan that specifies procedures for managing vegetation and minimizing the spread of non-
native and noxious weeds, including integrated pest management and use of herbicides. Standard 
Operating Procedures (SOPs) would be incorporated into the Integrated Weed Management Plan 
(Appendix F of the DEIS) and implemented. Herbicides that are believed to have deleterious effects on 
reptiles, such as 2,4-D, would not be allowed. Any herbicide use would be used during the less active 
tortoise season. 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

Water is the preferred method for reducing dust for the Project; however, palliatives may be used in 
permanent disturbance areas at the beginning of construction where tortoises have been excluded. 
Approved palliatives for use in desert tortoise habitat include Road Bond 1000, Soil Cement (for roads and 
heavy traffic areas), Formulated Soil Binder (FSB) 1000 (for non-traffic areas on finer soils) and Plas-Tex 
(For non-traffic areas on sandier/rockier soils). Since palliatives would only be used in areas where 
tortoises have been excluded, they should not come into contact with these substances. 

5.2.11 Attraction of Human Subsidized Predators 

Avian predators and scavengers such as the common raven and canids benefit from a myriad of resource 
subsidies provided by human activities as a result of substantial development within the desert as 
compared to undeveloped desert landscapes (Boarman and Sazaki 1996). These subsidies can include 
food (e.g. garbage), water (e.g. detention ponds), nesting substrates (e.g. transmission lines and fencing), 
and safety from inclement weather or predators (e.g. buildings). Ravens and other predators may be 
attracted to elevated structures associated with the Proposed Action such as the perimeter fencing, 
collector line poles and the O&M building. There is a potential for increased sources of food, trash or 
water both during construction and operation of the Project, particularly at facilities where people 
concentrate; however, a Raven Control Plan (RCP) (Appendix K of the DEIS) was developed and would be 
approved prior to the initiation of construction activities. It addresses trash and litter control. These would 
reduce or eliminate potential raven (or other avian predators) related impacts to desert tortoises. 

5.2.12 Operations and Maintenance 

Because the solar site would be enclosed with permeable fencing and most vegetation would be 
maintained on site during operations, it is likely that tortoises would pass through the solar site and 
reoccupy it to some extent, though the extent to which tortoise would reoccupy the site is unknown at 
this time. The presence of desert tortoises on the solar site may result in take (injuries or death). Tortoises 
may be injured or killed during routine maintenance of facilities inside by maintenance vehicles on the 
solar site. Mitigation measures, such as biological monitors for ground disturbing activities, speed limits, 
and WEAP, would help to minimize impacts to desert tortoise during these routine maintenance activities 
(Refer to Section 2.7.4). 

Determination 

Implementation of the Proposed Action may affect, and is likely to adversely affect, the desert tortoise in 
the Action Area. This determination is based on the following considerations: 

Construction-related impacts on the desert tortoise could include direct mortality or injury as a result 
of being crushed by vehicles and disturbance of soil. During pedestrian surveys of the Action Area, 
desert tortoise sign (e.g., scat, tracks, burrows, shell fragments) as well as live tortoises were 
observed. In addition to the direct and indirect effects of construction on the tortoise, temporary and 
permanent disturbance to desert tortoise habitat would occur. 

Capturing, handling, and relocating desert tortoises out of the solar site may result in harassment 
and possibly injury or death (Blythe et al. 2003). To minimize this effect, tortoises would be 
handled in accordance with USFWS handling protocols (Minimization Measures 4, 5, and 6). 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

O&M activities along the collector line, access roads, and within the solar site could include direct 
mortality or injury as a result of being crushed by vehicles. Desert tortoises are expected to re-
inhabitant the solar site during operations, the extent of which is unknown at this time. Minimization 
measures (Section 2.7.4) would be implemented to minimize this risk. 

5.3 Moapa Dace 

The Moapa dace is only known to occur in the Muddy River and several associated headwater springs in 
the Warm Springs area. These springs represent the primary water source for the Muddy River to which 
the Moapa dace is endemic. The Proposed Action would include water withdrawal of 200 acre-feet per 
year (afy) for construction and up to 20 afy for operation. Groundwater withdrawals represent the only 
potential effect to Moapa dace from the Proposed Action. 

5.3.1 Water Drawdowns 

The entire flow of the Muddy River is derived from the discharge from the regional carbonate aquifer, 
except during infrequent precipitation events that increase River flows for up to a few days. Consumptive 
uses include 1) natural evapotranspiration, 2) surface-water diversions, and 3) groundwater diversions. 

On July 14, 2005, a Memorandum of Agreement (MOA) was signed by the Southern Nevada Water 
Authority (SNWA), Meadow Valley Wash Water District (MVWWD), Coyote Springs Investments (CSI), 
Moapa Band and the USFWS regarding the withdrawal of 16,100 afy from the regional carbonate aquifer 
in Coyote Spring Valley and California Wash Basins that included conservation measures for the Moapa 
dace. The MOA outlined specific conservation actions that each party would complete in order to 
minimize potential impacts to the Moapa dace should water levels decline in the Muddy River system as 
a result of the cumulative withdrawal of 16,100 aft of groundwater from the two basins. On January 20, 
2006, the USFWS concluded intra-service consultation and issued a programmatic biological opinion (PBO) 
entitled the Intra-Service Programmatic Biological Opinion for the Proposed Muddy River Memorandum 
of Agreement Regarding the Groundwater Withdrawal of 16,100 Acre-Feet per Year from the Regional 
Carbonate Aquifer in Coyote Spring Valley and California Wash Basins, and Establish Conservation 
Measures for the Moapa Dace, Clark County, Nevada (PBO). 

The PBO indicated that the adverse effects associated with the withdrawal of 16,100 afy of groundwater 
would not result in “jeopardy” for the Moapa dace. Current monitoring data indicate that no instream 
flow trigger points have been reached. 

The Moapa dace would not be directly affected by the construction or O&M of the proposed action. 
However, groundwater withdrawals associated with the proposed action would indirectly affect the 
Moapa dace. The effects of these groundwater withdrawals were previously analyzed in the 2006 PBO 
which evaluated the cumulative effects associated with the withdrawal of up to 16,100 afy from the 
carbonate aquifer in Coyote Spring Valley and California Wash basins. The Tribe is one of several parties 
that would withdraw water under this analysis. Up to 2,500 afy of Tribal withdrawals were included for 
the Tribe out of the total 16,100 analyzed in the 2006 PBO; the 200 AF (construction) and 20 afy 
(operations) of withdrawals proposed by the Project would be included in the previously permitted 2,500 
afy. The K-road Project has already been built and is permitted to use up to 40 afy during operations (BIA 
2012); the Moapa Solar Energy Center has not been built and water allocations (100 AF for construction 
and up to 30 afy during operations, BIA 2014)) would not be used as that will now become part of the 
Arrow Canyon Solar Project (ACSP); the Eagle Shadow Mountain project has not been built but is 
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5.0	 Effects of the Proposed	 Action	 and	 Determination	 of Effects 

permitted to use 200 AF during construction and up to 20 afy during operations (BIA 2019); the ACSP has 
not been built but will be permitted to use 300 AF during construction and up to 30 afy during operations. 
Total water use from the Muddy River system for all these projects, combined with the Proposed Action, 
would be up to 700 afy during construction (which would not occur at the same time) and up to 110 afy 
during operations, well under the allotted 2,500 afy for the Tribe. The use of the 200 AF and 20 afy would 
contribute to ongoing adverse effects to Moapa dace as was analyzed in the 2006 PBO to which this 
document tiers. 

Determination 

Groundwater pumping associated with the Proposed Action may affect, and is likely to adversely affect, 
Moapa dace because the withdrawal of water (200 AF during construction and 20 afy during operations) 
could contribute to ongoing adverse effects as analyzed in the 2006 PBO. 

5.4 Cumulative Effects 

Cumulative effects are those effects from future private, state, or Tribal activities that are likely to occur 
within the Action Area. Future federal actions are excluded as these are subject to Section 7 consultation 
under the ESA (50 CFR 402.02). The Eagle Shadow Mountain Solar Project was recently approved and 
would be located on the Moapa River Indian Reservation (construction began in mid-2020). The Arrow 
Canyon Solar Project is expected to be approved in late 2020 and would be located on the Reservation. 
The Southern Bighorn Solar I Project is expected to be approved concurrently with the Southern Bighorn 
Solar II Project and would be located on the Reservation. The Gemini Solar and Battery Storage Project 
was recently approved and would be located on BLM land southeast of the Reservation. Since the action 
areas are managed by BIA and BLM, Section 7 consultation would be required. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Southern Nevada Fish And Wildlife Office 
4701 N. Torrey Pines Drive 
Las Vegas, NV 89130-2301 

Phone: (702) 515-5230 Fax: (702) 515-5231 

In Reply Refer To: September 10, 2020 
Consultation Code: 08ENVS00-2020-SLI-0217 
Event Code: 08ENVS00-2020-E-00386 
Project Name: Southern Bighorn Solar II 

Subject: List of threatened and endangered species that may occur in your proposed project 
location, and/or may be affected by your proposed project 

To Whom It May Concern: 

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). 

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list. 

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat. 



  

   

 

 
 

 

2 09/10/2020 Event Code: 08ENVS00-2020-E-00386 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12. 

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: 

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF 

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats. 

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html. 

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office. 

Attachment(s): 

▪ Official Species List 
▪ USFWS National Wildlife Refuges and Fish Hatcheries 
▪ Migratory Birds 
▪ Wetlands 

http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers
www.towerkill.com
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm
http://www.fws.gov/windenergy
http://www.fws.gov/windenergy
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Southern Nevada Fish And Wildlife Office 
4701 N. Torrey Pines Drive 
Las Vegas, NV 89130-2301 
(702) 515-5230 
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Project Summary 
Consultation Code: 08ENVS00-2020-SLI-0217 

Event Code: 08ENVS00-2020-E-00386 

Project Name: Southern Bighorn Solar II 

Project Type: POWER GENERATION 

Project Description: Moapa Indian Reservation; PV solar project. 

Project Location: 
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/36.55878988659006N114.72371251257519W 

Counties: Clark, NV 

https://www.google.com/maps/place/36.55878988659006N114.72371251257519W
https://www.google.com/maps/place/36.55878988659006N114.72371251257519W
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Endangered Species Act Species 
There is a total of 3 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 

Birds 
NAME STATUS 

Southwestern Willow Flycatcher Empidonax traillii extimus 
There is final critical habitat for this species. Your location is outside the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6749 

Endangered 

Yuma Ridgways (clapper) Rail Rallus obsoletus [=longirostris] yumanensis 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/3505 

Endangered 

Reptiles 
NAME STATUS 

Desert Tortoise Gopherus agassizii Threatened 
Population: Wherever found, except AZ south and east of Colorado R., and Mexico 
There is final critical habitat for this species. Your location is outside the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/4481 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/6749
https://ecos.fws.gov/ecp/species/3505
https://ecos.fws.gov/ecp/species/4481
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries 
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns. 

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA. 

http://www.fws.gov/refuges/
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Migratory Birds 
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle

2Protection Act . 

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below. 

1. The Migratory Birds Treaty Act of 1918. 
2. The Bald and Golden Eagle Protection Act of 1940. 
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a) 

The birds listed below are birds of particular concern either because they occur on the USFWS 
Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 
To learn more about the levels of concern for birds on your list and how this list is generated, see 
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 
every bird on this list will be found in your project area. To see exact locations of where birders 
and the general public have sighted birds in and around your project area, visit the E-bird data 
mapping tool (Tip: enter your location, desired date range and a species on your list). For 
projects that occur off the Atlantic Coast, additional maps and models detailing the relative 
occurrence and abundance of bird species on your list are available. Links to additional 
information about Atlantic Coast birds, and other important information about your migratory 
bird list, including how to properly interpret and use your migratory bird report, can be found 
below. 

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area. 

NAME BREEDING SEASON 

Bendire's Thrasher Toxostoma bendirei Breeds Mar 15 to 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental 
USA and Alaska. 

Jul 31 

https://ecos.fws.gov/ecp/species/9435 

Burrowing Owl Athene cunicularia 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation 
Regions (BCRs) in the continental USA 
https://ecos.fws.gov/ecp/species/9737 

Breeds Mar 15 to 
Aug 31 

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/9435
https://ecos.fws.gov/ecp/species/9737
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NAME BREEDING SEASON 

Golden Eagle Aquila chrysaetos Breeds Dec 1 to 
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention Aug 31
because of the Eagle Act or for potential susceptibilities in offshore areas from certain 
types of development or activities. 
https://ecos.fws.gov/ecp/species/1680 

Probability Of Presence Summary 
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 
to interpret this report. 

Probability of Presence ( ) 

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high. 

How is the probability of presence score calculated? The calculation is done in three steps: 

1. The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25. 

2. To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2. 

3. The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score. 

Breeding Season ( ) 
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area. 

Survey Effort ( ) 

https://ecos.fws.gov/ecp/species/1680
https://0.05/0.25
https://0.25/0.25
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Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys. 

No Data ( ) 
A week is marked as having no data if there were no survey events for that week. 

Survey Timeframe 
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse. 

probability of presence  breeding season  survey effort  no data 

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Bendire's Thrasher 
BCC Rangewide (CON) 

Burrowing Owl 
BCC - BCR 

Golden Eagle 
Non-BCC Vulnerable 

Additional information can be found using the following links: 

▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php 

▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 
management/project-assessment-tools-and-guidance/ 
conservation-measures.php 

▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 
management/nationwidestandardconservationmeasures.pdf 

Migratory Birds FAQ 
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 

http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
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in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site. 

What does IPaC use to generate the migratory birds potentially occurring in my specified 
location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location. 

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development. 

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the AKN Phenology Tool. 

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets . 

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link. 

How do I know if a bird is breeding, wintering, migrating or present year-round in my 
project area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 
migratory bird species list has a breeding season associated with it, if that bird does occur in your 
project area, there may be nests present at some point within the timeframe specified. If "Breeds 
elsewhere" is indicated, then the bird likely does not breed in your project area. 

What are the levels of concern for migratory birds? 

https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
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Migratory birds delivered through IPaC fall into the following distinct categories of concern: 

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands); 

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and 

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing). 

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics. 

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage. 

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring. 

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur. 

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ “What does IPaC 
use to generate the migratory birds potentially occurring in my specified location”. Please be 
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 

https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php
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contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds” at the bottom of your migratory bird trust resources page. 
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Wetlands 
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District. 

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site. 

FRESHWATER POND 
▪ PUBF 

RIVERINE 
▪ R4SBC 

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PUBF
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R4SBC


 

 

  
   

 

  
  

  

 

 

 

 
 

  
  
 

 
 

 

 
 

  
 

 
 

 
 

 
 

 
 

   
 

 
 

 
  

 
 
 

  
 

United States Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

Western Regional Office 
2600 North Central Avenue 

Phoenix, Arizona 85004-3008 
IN REPLY REFER TO: 
Environmental Quality Services 
MS620-EQS 

Memorandum 

To: Glen Knowles, Field Supervisor 
U.S. Fish & Wildlife Service 

Digitally signed by BRYANFrom: Bryan Bowker 
BOWKER

Regional Director Date: 2020.12.01 10:48:05 -07'00' 
BRYAN BOWKER 

Subject: Formal Section 7 Initiation – Southern Bighorn Solar Projects, Consultation Codes 
08ENVS00-2020-SLI-0216 and 08ENVS00-2020-SLI-0217 

The Bureau of Indian Affairs (BIA) is requesting formal consultation with the U.S. Fish and 
Wildlife Service (Service) pursuant to Section 7 of the Endangered Species Act for 300MS 8me, 
LLC’s, and 425LM 8me, LLC’s (Applicants) proposed Southern Bighorn I and Southern Bighorn 
II Solar Projects (Projects or SBSP I and SBSP II) (Consultation Codes 08ENVS00-2020-SLI-
0216 and 08ENVS00-2020-SLI-0217, respectively) on the Moapa River Indian Reservation 
(Reservation), Clark County, Nevada.  This request is to address potential effects associated with 
the construction, operation and maintenance, and decommissioning of the proposed Projects on 
the threatened Mojave desert tortoise (Gopherus agassizii) and the endangered Moapa dace 
(Moapa coriacea).  This request is based on information in the attached documents, Biological 
Assessment (BA) – Southern Bighorn Solar I Project and BA Southern Bighorn Solar II Project, 
dated November 2020. 

The Applicants have entered into option agreements with the Moapa Band of Paiute Indians 
(Moapa Band or Band) to lease a total of 3,600 acres (2,600 for SBSP I and 1,000 acres for SBSP 
II) for the Projects.  The solar field ground leases are for a term of 50 years each (plus additional 
time as needed for construction and decommissioning) for constructing, operating and 
maintaining, and decommissioning up to 400-megawatts of solar energy generating facilities using 
photovoltaic technology with battery storage. 

Pursuant to 25 U.S.C. 415, the BIA must approve the solar energy ground leases between the Band 
and Applicants for the solar fields.  The BAs also cover linear features of the project to include 
collector lines, access roads, and a segment of existing gen-tie line.  An Environmental Impact 
Statement is being prepared to support BIA’s and the Bureau of Land Management’s (BLM)
decisions pursuant to requirements of the National Environmental Policy Act (NEPA).  In addition 
to the Service, the other Cooperating Agencies are the Band, the BLM, and Environmental 

https://2020.12.01
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Protection Agency.  The BIA will serve as lead federal agency for purposes of Section 7 
consultation with the Service. 

Based on the attached BAs, it is our conclusion that the Projects may affect, is likely to adversely 
affect the Mojave desert tortoise and the Moapa dace, and that the Projects may affect, is not likely 
to adversely affect the yellow-billed cuckoo (Coccyzus americanus), Yuma clapper (Ridgeway’s) 
rail (Rallus longirostris yumanensis), and Southwestern willow flycatcher (Empidonax trailii 
extimus). The BIA has determined that the potential risk to the three bird species would be 
“insignificant and discountable” and that potential indirect effects would be “negligible”. 
Therefore, the BIA is requesting 1) formal consultation for the Mojave desert tortoise and Moapa 
dace, and 2) concurrence that the proposed Projects are not likely to adversely affect the yellow-
billed cuckoo, Yuma clapper rail, and Southwestern willow flycatcher.  Additionally, we are 
requesting an opportunity to review the draft Biological Opinions prior to finalization. 

If possible, we would appreciate consideration for the consultation process to conclude sometime 
within the 135-day consultation period due to time constraints related to the Department of the 
Interior’s recent NEPA Streamlining directives. 

If you have questions or require additional information, please contact Chip Lewis at (602) 240-
8448 or at chip.lewis@bia.gov. 

Thank you for your attention to this matter. 

Attachment 

cc: Jim Williams, BIA Superintendent, Southern Paiute Agency 
Stan Webb, Regional Realty Officer, WRO 
Chip Lewis, EQS, WRO 
Jessica Zehr, Southern Nevada Fish & Wildlife Office 
Beth Ransel, BLM – Southern Nevada District 
Chairwoman Laura Parry, Moapa Band of Paiute Indians 
Patricia McCabe, Logan Simpson 
Luke Shillington, 8minute Solar Energy 

mailto:chip.lewis@bia.gov


 
 

 
 

  
  

 
   

   
 

 
  

   
 
 

 

 
 

 

 

 
  

 
  

 

 
 

 
 

  

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Southern Nevada Fish and Wildlife Office 
4701 North Torrey Pines Drive 

Las Vegas, Nevada 89130 

IN REPLY REFER TO: 
08ENVS00-2021-F-0106  
and 08ENVS00-2021-I-0107 
and 1-5-05-FW-536, Tier 9 

April 19, 2021 
Sent by email only 

Memorandum 

To: Western Regional Director  
Bureau of Indian Affairs 

 Phoenix, Arizona 
Digitally signed by GLEN 
KNOWLESGLEN KNOWLES 
Date: 2021.04.19 15:24:27 -07'00'From: Field Supervisor 

Southern Nevada Fish and Wildlife Office
  Las Vegas, Nevada 

Subject: Biological Opinion for the Southern Bighorn Solar I Project, 
Moapa River Indian Reservation, Clark County, Nevada 

This transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion in response to 
your memorandum received December 1, 2020, requesting formal consultation for the Southern 
Bighorn Solar I Project in Clark County, Nevada. The proposed project involves construction, 
operation, maintenance, and decommissioning of a photovoltaic power plant and associated 
infrastructure and facilities on Moapa River Indian Reservation lands. This biological opinion 
addresses potential effects to the federally threatened Mojave desert tortoise (Gopherus 
agassizii) and federally endangered Moapa dace (Moapa coriacea) in accordance with section 7 
of the Endangered Species Act of 1973, as amended (Act; 16 U.S.C. 1531 et seq.) and 50 CFR § 
402 of our interagency regulations governing section 7 of the Act. No Mojave desert tortoise 
critical habitat occurs in the proposed project area, thus none will be affected. No critical habitat 
has been designated for the Moapa dace, thus none will be affected. 

This consultation (project-level biological opinion) is tiered to the Programmatic Biological 
Opinion (File No. 1-5-05-FW-536) for the Muddy River Memorandum of Agreement to address 
adverse effects to the Moapa dace that may result from groundwater withdrawal required for all 
phases of project activities.  

The Bureau of Indian Affairs (BIA) also requests concurrence from the Service through informal 
consultation that the proposed project may affect, but is not likely to adversely affect the 
endangered Yuma clapper rail (Rallus obsoletus yumanensis), endangered southwestern willow 

https://2021.04.19
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flycatcher (Empidonax traillii extimus), or threatened yellow-billed cuckoo (Coccyzus 
americanus). No critical habitat for these species is present in the proposed project area, thus 
none will be affected. 

This biological opinion and concurrence are based on information provided in your 
memorandum; the biological assessment; the programmatic biological opinion (File No. 1-5-05-
FW-536); correspondence between the Service, BIA, the Moapa Band of Paiutes, 8minute Solar 
Energy (Applicant) and their consultants; Desert Tortoise Translocation Plan: Southern Bighorn 
Solar I Project, Clark County, Nevada; interagency section 7 consultation regulations in 50 CFR 
Part 402; scientific publications, articles, and reports; and our files. A complete project file of 
this consultation is available in the Service’s Southern Nevada Fish and Wildlife Office in Las 
Vegas. 



 

Appendix N 

Biological Opinions and 
Desert Tortoise Translocation Plans 



 
 

 
 
 

 
  

 
  

  
 

 
 
 

 

 

 

 

 
 

 

 

 

Biological Opinion for 
The Southern Bighorn Solar I Project 

File Nos. 08ENVS00-2021-F-0106 
and 08ENVS00-2021-I-0107 

Issued to: 

Bureau of Indian Affairs 
Western Regional Office 

2600 N. Central Ave 
4th Floor Mailroom 
Phoenix, Arizona 

by: 

U.S. Fish and Wildlife Service 
Southern Nevada Fish and Wildlife Office 

4701 North Torrey Pine Drive 
Las Vegas, Nevada 

April 19, 2021 
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INFORMAL CONSULTATION (FILE NO. 08ENVS00-2021-I-0107) 

The proposed project may affect, but is not likely to adversely affect the endangered Yuma 
clapper rail (Rallus obsoletus yumanensis), threatened yellow-billed cuckoo (Coccyzus 
americanus), or endangered southwestern willow flycatcher (Empidonax traillii extimus). The 
potential effects of solar facility construction and operation to these listed birds could include 
injury or mortality to individual birds from contact with project vehicles, solar panels, fencing, 
buildings, towers, and transmission lines. Birds may also be affected by lighting and noise. 

Suitable habitat for Yuma clapper rail, yellow-billed cuckoo, and southwestern willow flycatcher 
does not occur within or near the action area for the proposed project; however, there are 
documented records of all three species in suitable habitat within 15 to 20 miles of the project. 
These listed birds occur in areas such as Ash Meadows National Wildlife Refuge, Overton 
Wildlife Management Area, Las Vegas Wash, Warm Springs Natural Area, and Pahranagat 
National Wildlife Refuge. We do not have information and cannot predict the paths dispersing 
and migrating individuals may take, and there is no evidence to indicate that dispersal of these 
species would occur within the action area. Two mortalities of Yuma clapper rails and one 
yellow-billed cuckoo at solar facilities in California have been documented, although the 
circumstances and causes of death have not been confirmed. 

The low number of known recorded mortalities, the lack of habitat within the action area, and the 
long distance from any known occurrence suggests low potential for direct mortality to listed 
birds related to the Project. Based on the best available science, the potential direct and indirect 
effects posed by the Project to the three listed bird species are expected to be negligible. 

8minute Solar Energy (Applicant) will prepare a Bird and Bat Conservation Strategy to include 
an analysis of effects with measures to avoid or minimize effects to birds. It will include nest 
monitoring during the active nesting season for migratory birds during construction as well as an 
adaptive management component. The adaptive management component would apply during 
construction and operations and would be implemented in coordination with the U.S. Fish and 
Wildlife Service, Bureau of Indian Affairs (BIA), and the Applicant if problems related to 
migratory birds, including listed birds, are identified. 

In consideration of the above, we concur with BIA’s determination that the proposed project may 
affect, but is not likely to adversely affect the Yuma clapper rail, yellow-billed cuckoo, or 
southwestern willow flycatcher. 
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BIOLOGICAL OPINION (FILE NO. 08ENVS00-2021-F-0106) 

CONSULTATION HISTORY 

On January 20, 2006, the U.S. Fish and Wildlife Service (Service) concluded intra-Service 
consultation and issued a programmatic biological opinion (PBO) (File No. 1-5-05-FW-536) for 
execution of the Proposed Muddy River Memorandum of Agreement (MOA) Regarding the 
Groundwater Withdrawal of 16,100 acre-feet per year (afy) from the Regional Carbonate 
Aquifer in the Coyote Spring Valley and California Wash Basins and Establishment of 
Conservation Measures for the Moapa Dace, Clark County, Nevada. As the sole Federal 
signatory to the MOA, the Service would carry out actions and commitments in the MOA that 
may adversely affect the federally listed endangered Moapa dace (Moapa coriacea). The Service 
anticipated that all future Federal actions and formal consultations that involve withdrawal of 
groundwater under the MOA be tiered to the PBO; therefore, this consultation is tiered to the 
2006 PBO. 

April 30, 2020 – The Service met with the Bureau of Indian Affairs (BIA) and Heritage 
Environmental consultants via teleconference, to discuss the Section 7 process, timing, 
options for Mojave desert tortoise (Gopherus agassizii) relocation and potential project 
designs that would minimize impacts to desert tortoise. 

September 10, 2020 – An official list of species that may occur within the Project area was 
obtained from the Service website Information for Planning and Consultation System (IPaC) 
(Consultation Code: 08ENVS00-2020-SLI-0217); additional species were considered due to 
proximity to the Project area. 

October 29, 2020 – The BIA provided Draft Biological Assessments (BA) for the Southern 
Bighorn I and Southern Bighorn II Solar projects to the Service for comment. 

November 19, 2020 – The Service provided comments to the BIA for the Draft BA of the 
Southern Bighorn I and Southern Bighorn II Solar projects. 

December 1, 2020 – The Service received BIA’s revised BA and request to initiate formal and 
informal consultation for the Southern Bighorn I and Southern Bighorn II Solar projects to 
address potential adverse effects to the desert tortoise and Moapa dace. 

December 8, 2020 – The BIA and environmental consultants provided draft desert tortoise 
translocation plans for the Bighorn I and Bighorn II Solar projects to the Service. 

March 1, 2020 – The Service provided BIA comments on the first draft of the translocation plan. 

March 9, 2021 – The Service hosted a virtual meeting with the BIA and Heritage Environmental 
consultants to address questions related to aspects of the proposed action and recommend further 
clarification within the BA regarding terminology (consistent with the Translocation Plan), 
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project actions and conservation measures. 

March 12, 2021 – BIA and Heritage Environmental consultants provided the Service a revised 
BA addressing topics from the March 9, 2021 meeting. 

March 17, 2021 – A meeting by phone call took place with the BIA, Heritage Environmental, 
8Minute Solar Energy and the Service to clarify aspects of the draft Translocation Plans for the 
Southern Bighorn I and Southern Bighorn II Solar projects. 

April 2, 2021 – The BIA and environmental consultants provided revised desert tortoise 
translocation plans for the Bighorn I and Bighorn II Solar projects to the Service for review. 

April 6, 2021 – The Service provided additional feedback regarding the newly revised 
translocation plans for Southern Bighorn I and Southern Bighorn II Solar projects. 

April 12, 2021 – The Service provided draft biological opinions (BOs) for Southern Bighorn I 
and II Solar projects to the BIA and environmental consultants. 

April 13, 2021 – The BIA and environmental consultants provided final desert tortoise 
translocation plans for the Southern Bighorn I and Southern Bighorn II Solar Projects 

April 14, 2021 – The Service received comments on the draft biological opinion from the BIA. 

DESCRIPTION OF THE PROPOSED ACTION 

Definition of the Action Area 

8minute Solar Energy (Applicant) has entered into an agreement with the Moapa Band of Paiute 
Indians (Moapa Band) to lease their land to construct, operate, maintain and decommission a 
photovoltaic (PV) solar generating facility on roughly 2,600 acres of land in Clark County, 
Nevada. The proposed Southern Bighorn Solar I Project (Project) would use land held in trust by 
the BIA for the benefit of the Moapa Band and a designated utility corridor on Moapa River 
Indian Reservation (Reservation) lands that is managed by the Bureau of Land Management 
(BLM). 

The Project would be located within the Mojave Desert approximately 30 miles northeast of Las 
Vegas, Nevada, west of I-15, and east of U.S. Highway 93. It would be located on up to 2,599 
leased acres on the Reservation in Sections 7, 8, 9, 17, and 18 of Township 16 South, Range 65 
East; and Section 12, 13, 25, 26, 27, 34, 35, and 36 of Township 16 South, Range 64 East, Mount 
Diablo Base Meridian (Figure 1). 
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Figure 1. Project location. 
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The proposed 6-miles of collector lines would be located in Township 16 South, Range 64 East. 
The northern portion of the collector line would be located adjacent to an existing utility 
corridor, adjacent to multiple existing linear electric transmission and pipeline utilities, and the 
southern portion of the line would cross the same corridor and existing utilities. 

Project components would include onsite facilities, offsite facilities, and temporary facilities 
needed to construct the Project. The majority of the Project is located on Tribal land. The 
proposed approximately 2-miles of new access roads would be located in Sections 13, 14, and 23 
of Township 16 South, Range 64 East, Mount Diablo Base Meridian. A portion of the collector 
line is located on Tribal land but is within a designated utility corridor that is managed by the 
BLM. A portion of the existing access road is located on lands administered by the BLM (Figure 
2). 

Figure 2. Solar and collector line project areas. 
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Proposed Action 

The Project would include the construction, operation and maintenance (O&M), and 
decommissioning of a solar facility within a 2,600-acre site that would be located entirely on the 
Reservation. Major onsite facilities include two solar fields comprised of multiple blocks totaling 
300MW AC output, a battery energy storage system (BESS), collector lines, site fencing, 
communications systems infrastructure, O&M building, and access roads. Onsite facilities would 
impact up to 2,600 acres. The offsite facilities would include an approximately 6-mile largely 
underground collector line co-located with the new access road and would be located on the 
Reservation and BLM-administered utility corridor. Four miles of the collector line would be on 
Tribal lands and 2 miles within a Federally designated utility corridor on the Reservation. These 
lines would require a right of way (ROW) width that would vary between 60 and 120 feet. 
Additional offsite facilities include access roads using existing roads that would provide access 
to the Project and electric distribution and communication lines; no upgrades to these existing 
roads are anticipated. Temporary facilities that would be removed at the end of construction 
include temporary work areas, pull sites, and laydown yards. Table 1 summarizes the principle 
components of the Project and the associated agency actions. 

Table 1. Summary of Agency lands and jurisdiction. 

Agency Project Component Location 
Agency 

Action 

Mileage / 

Acreage1 

BIA 

Solar Fields Reservation Lease2 Up to 2,600 acres 

Existing Access Roads Reservation ROW Up to 4 miles / 
10 acres 

New Access Roads Reservation ROW Up to 2 miles / 7 acres 

Collector Lines Reservation ROW Up to 4 miles / 
20 acres 

TOTAL BIA 10 miles / 2,637 acres 

BLM 

Existing Access Roads 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 20 miles / 42 acres 

Existing Access Roads BLM Lands ROW 2 miles / 6 acres 

Collector Lines 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 2 miles / 13 acres 

Gen-tie Line 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 11 miles / 98 acres 

Gen-tie Line BLM Lands ROW <1 miles / 3 acre 

TOTAL BLM 35 miles / 162 acres 
1 Acreage and mileage are approximate. Collector line acreage is based on a ROW that varies from 60 to 120 feet wide, 
depending on location. Only a portion of the ROWs would be disturbed. Only a portion of the solar field would be disturbed by 
the final footprint of the Project. 
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Power produced by the Project would be conveyed to the regional transmission system via the 
collector line and interconnection to the Eagle Shadow Mountain Solar Project (ESMSP) 
substation where it would tie in with NV Energy’s existing 230kV Reid Gardner Substation. 

The total acreage of disturbance associated with the Project would include 2,141 acres of 
temporary disturbance and 501 acres of permanent disturbance (Table 2). 

Table 2. Project temporary and permanent disturbance. 

Project Component 
Temporary 

Disturbance (acres) 

Permanent 

Disturbance 

(acres) 

Solar Field and Ancillary Facilities1 2,139 461 
Collector Line and Collector Line Access 
Road -- 33 

New Access Roads to Solar Fields 2 7 
Total 2,141 5012 

1 The solar field includes all facilities within its boundary including solar arrays, internal site roads, substation, O&M facility, and 
all associated components.
2 These acres would be graded and kept free of vegetation for the duration of operations while the remainder would not be graded 
with vegetation left in place. 

Onsite Project Components 

The Project would include the following onsite key elements located within the nearly 2,600-acre 
solar lease boundary: 

• Solar Blocks 
• Battery Energy Storage System 
• Site Fencing 
• Communication Systems Infrastructure 
• Operations and Maintenance Building 
• Access Roads 

Solar Field 

The solar fields include the following onsite facilities discussed in detail below: Solar blocks, 
Battery Energy Storage System (BESS), site fencing, communications systems infrastructure, 
O&M building, and access roads. Figure 3 shows the conceptual site plan for the solar fields (this 
figure also depicts offsite facilities including collector lines and access roads).  
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Figure 3. Conceptual site plan. 

Solar Blocks 

Mounted PV solar panels, inverter stations, and transformers would be combined to form solar 
blocks which would be repeated to create electrical energy of up to 300 MW (approximately 83 
solar blocks; block size and quantity may change based on final design). The electricity 
generated from the solar panels (direct electrical current [DC]) would be delivered through 
underground cables to an inverter station where the DC is converted to alternating electrical 
current [AC]. Inverter stations are generally located in the middle of each solar block. A 
transformer would then step up the voltage to 35 kV. 

The transformers would be contained in steel enclosures. The inverter stations could be 
contained in an enclosed or canopied metal structure on a skid or concrete mounted pad. The 
enclosures would be designed to meet National Electric Manufacturers Association (NEMA) 1 or 
NEMA 3R IP44 standards for electrical enclosures in order to contain any fire, should one occur. 
The enclosures will be constructed on 6 inches of stone with filter fabric underlay; each 
enclosure pad would be approximately 350 square feet in size. 

Solar panels would be installed in rows of single-axis trackers that would rotate to follow the sun 
over the course of the day. A typical PV solar panel layout using single-axis trackers is shown on 
Figure 4. Depending on the soil conditions within the solar fields, the wind load capacity of the 
solar panels, and the mounting structure supporting the solar panels, the foundations for the 
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mounting structures would either be embedded driven steel posts or screw anchors (screw 
anchors would only be used if soil conditions do not support driven posts). The mounting 
structures would extend approximately 12 feet below ground and may be encased in concrete or 
a small concrete footing. 

The layout of the solar blocks would be optimized for the desired energy production while 
accounting for site characteristics, such as soil conditions, topography, and hydrology. The solar 
panels would be up to 20 feet above ground at their highest point, which would occur during the 
morning and evening hours when the trackers are tilted at their maximum angle (Figure 5). Each 
solar block would be powered by a low-voltage electric drive motor. The motors would typically 
be operated for a few seconds every 5 to 10 minutes during daylight conditions to move the 
panels in approximately one-degree increments. 

Meteorological monitoring stations would be located at multiple locations (up to 7) within the 
solar blocks to monitor wind speed and communicate with the trackers. This would allow for the 
trackers to rotate the solar panels to a flat position during high winds. Meteorological stations 
would be mounted on or around the inverter stations and would not exceed 16 feet in height from 
the ground. 

Figure 4. Single-axis tracker array layout. 
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Figure 5. Single-axis, tracker cross sectional view. 

Battery Energy Storage System (BESS) 

The solar fields would include one or more BESSs. The BESSs would consist of modular and 
scalable battery packs and battery control systems that conform to national safety standards. The 
BESSs would be located in pad- or post-mounted, stackable metal structures (approximately 40 
feet long by 8 feet wide by 8 feet high) or a separate building in compliance with applicable 
regulations. The maximum height of a building, if used, would not exceed 25 feet. The total 
acreage of the BESSs would not exceed 12 acres. The dimensions and number of BESSs would 
vary depending on the application, supplier, chosen configuration, and applicable building 
standards. The BESSs would be located in the area of permanent disturbance within the solar 
field. 

Site Fencing 

The Project sites would be enclosed within a chain link perimeter fence, potentially with barbed 
wire, measuring up to eight feet in height (from finished grade). The fences would have 
controlled access points, lighting, and possibly security alarms, security camera systems with 
remote monitoring, and security guard vehicle patrols during operations to deter trespassing 
and/or unauthorized activities. The fences would have a six to eight inch opening at the bottom 
to allow for the movement of desert tortoises into and through the site during O&M. The BESSs 
and O&M facilities would be surrounded by fencing that does not include the desert tortoise 
opening due to safety issues. There would be up to 78,386 linear feet of fencing following the 
perimeter of the property. 
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Communication Systems Infrastructure 

Telecommunications systems would be installed at the transformers, consisting of a remote 
terminal unit, communications line (i.e., T-1 line), microwave receiver, and miscellaneous 
communication cables and link equipment, as required. Fiber optics would be installed on the 
collector lines to link the Project to the Reid Gardner Substation. A meter would be installed to 
measure the energy output of the Project. The microwave receiver may be mounted on the O&M 
building or on a 100-foot-tall lattice structure within the solar field to facilitate wireless 
communications and provide a back-up option for site telecommunications. 

The Project would include a Supervisory Control and Data Acquisition (SCADA) system that 
would allow for the remote monitoring and control of inverters and other Project components. 
The SCADA system would be able to monitor Project output and availability and to run 
diagnostics on the equipment. This equipment would be located in the O&M building and would 
connect to the communications system. 

Operations and Maintenance Building 

The solar field would include an O&M building with onsite parking. The O&M building would 
be steel framed with metal siding and roof panels and would be approximately 80 feet long by 20 
feet wide and approximately 20 feet in height. The O&M building could include offices, repair 
facility/parts storage, a control room, and restrooms. A septic tank and leach field may be 
installed for collection, treatment, and disposal of sanitary waste. If a septic system were not 
installed, portable toilets would be used. 

Additional components of the O&M building would include aboveground water storage tanks, 
signage, a flagpole, trash containers, and SCADA system. The O&M building and components 
would be equipped with exterior lighting, as approved by the Moapa Band and BIA. Minimal 
lighting would be used and would be directed downward and away from wildlife habitat. The 
O&M building and parking area would occupy up to six acres. 

Access Roads 

Within the solar field, access roads would be built between the solar blocks to provide vehicle 
access to the solar equipment (e.g., solar panels, inverter stations, transformers). The internal 
access roads would occupy approximately 35 acres and be 15 feet wide. Turnarounds would be 
constructed at the terminus of the roads to facilitate vehicle and equipment turn-around. The 
existing soil surface of all access roads would be leveled with a road grader. In addition to 
grading, access roads that lead to inverter stations would be compacted and graveled with onsite 
materials.  

Lighting 

Minimal lighting would be used onsite and would be directed inward and downward. Site 
lighting could include motion sensor lights for security purposes. Lighting used onsite would be 
of the lowest intensity foot-candle level. 
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Water Use and Supply 

The Project’s construction water requirements would be met from existing water rights owned by 
the Moapa Band of Paiutes. The Applicant would have access to this water supply through an 
agreement with the Band. 

Up to 200 acre-feet (AF) of water would be required over approximately 14-16 months for 
construction-related activities, including dust control. During O&M, water demand for panel 
washing and O&M domestic use is not expected to exceed 20 afy. A small water treatment 
system may be installed to provide deionized water for panel washing. One or more aboveground 
water storage tanks may be placed onsite near the O&M building. 

Wastewater Treatment and Waste and Hazardous Materials Management 

Wastewater generated during construction and operation would include sanitary waste. Portable 
toilets would be used during construction. A septic tank and drain field system would be used for 
collection, treatment, and disposal of sanitary waste during operations. If a septic system is not 
installed, portable toilets would be used during operations. 

The primary wastes generated at the Project during construction and O&M would be 
nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would be used 
and stored onsite, with the primary hazardous materials onsite during construction being fuels, 
lubricating oils, and solvents associated with construction equipment. The nonhazardous wastes 
produced by construction and O&M activities would include defective or broken electrical 
materials, empty containers, typical refuse generated by workers and small office operations, and 
other miscellaneous solid wastes. 

The Applicant would prepare an Emergency Response Plan and Spill Response Plan that 
addresses waste and hazardous materials management including Best Management Practices 
(BMPs) related to storage, spill response, transportation, and handling of materials and wastes. 
Waste management would emphasize the recycling of wastes and would identify the specific 
landfills that would receive wastes that cannot be recycled. 

Fire Protection 

The fire protection water system would be supplied from the water storage tank(s) located near 
O&M building. The fire protection water system would have the appropriate fire department 
connections and would be consistent with Clark County requirements. The Applicant would 
prepare and implement a Fire Management Plan for O&M activities. 

Offsite Project Components 

The Project would include the following offsite elements located outside of the 2,600-acre solar 
lease boundary: 

• Collector Lines  
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• Access Roads 

Collector Lines 

Energy generated from the solar blocks would be transferred from a transformer within the solar 
field to the ESMSP substation through one underground collector line. At the ESMSP substation, 
the electricity would be stepped up to 230 kV for delivery to NV Energy’s Reid Gardner 
Substation. A small section of the lines may be installed overhead where they cross through the 
BLM-managed designated utility corridor in order to avoid conflicts with existing underground 
utilities. The locations of overhead collector line installation can only be determined during 
construction; therefore the Proposed Action includes overhead and underground construction 
where collector lines cross the BLM-managed designated utility corridor. The collector line and 
fiber optic communication line would be installed underground in trenches up to four feet deep 
and ten feet wide. The Project would include approximately six miles of primarily underground 
collector line. The collector line would be constructed within 33 acres of ROW (13 acres within 
the BLM-managed utility corridor and 20 acres on the Reservation). 

Overhead collector lines, if necessary, would include the construction of up to 57 support 
structures across up to two linear miles for SBSP I (constructed as three parallel collector lines), 
all within the BLM-managed designated utility corridor. The structures would be up to 50 to 75 
feet above ground and spaced approximately 150 to 300 feet apart. The poles would be buried at 
10 percent of the pole height plus two feet. The collector line ROW and permanent disturbance 
areas are expected to remain the same whether the collector lines are constructed overhead or 
underground. 

Access Roads 

The primary access route to the Project would utilize existing roads. Access would be via I-15 
and North Las Vegas Boulevard, and then along existing access roads on the Reservation. These 
existing roads on the Reservation include the access road for the Southern Paiute Solar Project 
facility, roads providing access to an existing tribal aggregate operation and water wells adjacent 
to the Projects, an access road within and adjacent to the designated utility corridor, and an 
unnamed road that connects to the town of Ute, Nevada. No upgrades to these existing roads are 
anticipated; minor maintenance may be required during construction, O&M, and 
decommissioning.  

The Project also includes the construction of new access roads that connect the existing Southern 
Paiute Solar Project facility roads to the SBSP I solar fields (32 feet wide, 24 feet of which is 
permanent), and a new access road within the proposed collector line ROW (12 feet wide). It 
would include up to 2 miles (7 acres) of new access roads on the Reservation. 
The Project would include 58 acres of existing access road (6 acres on BLM lands, 42 acres 
within the BLM-managed designated utility corridor, and 10 acres on Reservation lands). The 
Project would require 7 acres of new access roads on Reservation lands. 
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Project Construction 

Construction of SBSP I is expected to take approximately 14 to 16 months. The Applicant 
expects that construction would commence in the second quarter of 2021. 

Onsite Facilities: 

Grading, Site Preparation, and Vegetation Removal  

Environmental clearance surveys would be performed at the Project site prior to commencement 
of construction activities. The boundaries of the Project would be delineated and marked prior to 
grading and site preparation. Where necessary, areas to be avoided in compliance with applicable 
Minimization Measures would be flagged with appropriate buffers to prevent impacts. 
Temporary tortoise exclusion fencing would be installed around the perimeter of the Project site 
to prevent desert tortoises from moving back into the site during construction. In areas where 
vegetation would be mowed or trimmed rather than removed, vegetation would be maintained at 
a minimum height of 18 inches, and the roots would be left intact to facilitate regrowth following 
the completion of construction. Equipment and vehicles would drive over and crush mowed 
vegetation during construction, if necessary. 

Portions of site would then be graded, and vegetation would be removed or mowed in selected 
areas, as needed for construction (see below). In some areas, small amounts of explosives may be 
used to crack and remove rock material that is difficult to grade using other methods. This 
blasting would occur only after biological monitors have cleared the site. Vegetation would be 
permanently cleared for the new access road and the O&M building. Vegetation would also be 
mowed and trimmed, as needed, in the solar blocks to create a safe work environment and avoid 
interference with construction activities. 

All grading (i.e., cut and fill) required for the Project would use onsite cut material, and no fill 
material would be exported or imported. Grading would be required for the O&M building, 
BESSs, and access roads within the solar field. A small, graded pad would be required within 
each solar array to accommodate the inverter and transformer unless they are installed on driven 
piers. The solar field would require a positive natural terrain slope of less than five percent. 
Grading and associated facilities would permanently disturb up to 461 acres within the solar 
field. 

Gravel/Aggregate/Concrete 

Concrete would be trucked in and poured in place for mounting structure and building 
foundations. Aggregate material would be used for parking areas and access roads, and riprap 
material may be needed for erosion control. The smallest practicable size riprap material will be 
used to minimize the likelihood of tortoise entrapment; the Applicant will coordinate specific 
sizes and locations with the Service as material availability and engineering constraints are 
known. A 6-inch-deep layer of aggregate stone would be installed in any low water crossings. 
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This material would be sourced from the Moapa Band’s existing gravel materials operation 
located immediately adjacent to the solar fields, as available. After the O&M building is 
constructed, the surrounding area would be appropriately surfaced for parking, roads, material 
storage, and the erection of a temporary office for use during the construction phase of the 
Project. 

Solar Block Assembly and Construction 

Construction work within each solar block would generally proceed as follows: 

• Install foundations for inverter stations; 
• Prepare trenches for underground cables; 
• Install underground cable, as required; 
• Backfill trenches; 
• Install concrete footings for transformers; 
• Install inverter station and transformer equipment; 
• Install steel posts and tracker assemblies; 
• Install solar panels; 
• Perform electrical terminations; and 
• Inspect, test, and commission equipment. 

The solar blocks would be installed with solar panels mounted on steel tracker assemblies which 
would be supported by steel posts. The structural steel posts may be galvanized to prevent 
potential damage from corrosive soils, as needed. Trucks would be used to transport the solar 
panels to the solar field. Final solar field assembly would require small cranes, tractors, and 
forklifts. 

Additional Solar Field Construction 

Cable trenches within the solar fields would contain electrical conductors for low-voltage power 
collection and fiber optic cables for equipment communication. Trenches would vary between 
two to five feet wide and two to five feet deep. Trench excavation would be performed with 
conventional trenching equipment and excavated soil would be placed adjacent to the trench and 
used as backfill once installation is complete.  

Installation of electrical equipment and necessary infrastructure to energize the equipment would 
consist primarily of the following tasks: 

• Equipment—Installation of all electrical equipment including circuit breakers, switches 
and switchgear, lighting, and control systems, including SCADA equipment. 

• Cables—Installation of all cables necessary to energize the equipment. Cables would be 
routed via cable trays, above-grade conduits, and below-grade conduit. 

• Grounding—All equipment and structures would be grounded as necessary. 
• Telecommunications—Communication systems including T-1 internet cables, fiber optic, 

and telephone would be installed during electrical construction. 
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Laydown Yards 

Approximately 11 laydown yards totaling 19 acres would be established within the solar fields. 
The laydown yards would be used to stage equipment during construction. Vegetation within the 
laydown yards would be mowed, but these areas would not need to be graded or compacted. 
Where practical, laydown yards would be developed into solar blocks as construction progresses 
and the laydown yards are no longer needed. 

Support Facilities Construction  

Following grading and site preparation, concrete foundations would be poured to support the 
permanent O&M building located near the solar field entrance. An area adjacent to the building 
would be developed for parking. 

A septic tank and leach field may be constructed for the collection, treatment, and disposal of 
sanitary waste. Excavation for the septic tank would be completed with the use of backhoe, and 
excavated soil would be placed adjacent to the septic tank location and used as backfill once 
installation is complete; excess soil would be reused onsite, if necessary. 

A temporary construction office consisting of a trailer or storage container (e.g. Connex Box) 
would be placed on site during construction. The construction office would be located at the 
solar field entrance; the temporary office site would be adjacent to the O&M building. Laydown 
yards, water holding tanks, portable toilets, and generators would also be used during 
construction. Following construction, permanent fencing would be installed around the solar 
field perimeter. 

The design and construction of the buildings and associated water/wastewater systems would be 
consistent with Clark County building standards and approved by the Moapa Band and BIA. 

Offsite Facilities: 

Access Roads 

Construction of new access roads will involve grading and filling with dirt to create a 15 to 24-
foot-wide roadbed. Road berms will also be constructed using fill dirt obtained from the Project 
area. Any low water crossings will be filled with aggregate stone to a depth of approximately 6 
inches. New access roads would be left in place after construction is completed; existing access 
roads used by the Project would not be upgraded or widened, but some maintenance – including 
grading and vegetation removal – may be required depending on their condition. All grading 
(i.e., cut and fill) required for the Project would use onsite cut material, and no fill material 
would be expected to be exported or imported. 

Collector Line Construction 
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It is estimated that construction of the collector lines would result in permanent disturbance of 
the entire ROW (33 acres), though the actual permanent disturbance would likely be less than 
this. A total of 7 miles of collector lines consisting of three separate lines would be constructed. 
Of this, up to two miles may be installed overhead where the collector lines cross the BLM-
managed designated utility corridor. 

The primary stages of the underground collector line installation would be trenching, installing 
conduit, backfilling, and lastly, pulling wire through the conduit. The collector lines and fiber 
optic lines would be installed in trenches up to 10 feet wide and four feet deep and subsequently 
backfilled. 

The primary stages used to construct the overhead collector lines, if necessary, to avoid conflicts 
with underground utilities in the BLM-managed designated utility corridor, would be foundation 
installation, structure installation, and conductor stringing. 

Wooden poles used for the overhead collector line structures would be directly embedded into 
the ground and would be installed by auguring holes and placing the poles into the holes using 
backhoes or heavy lifter vehicles. A 100-foot by 40-foot area would be needed around each of 
the wooden poles for construction (57 poles). These areas would be disturbed during 
construction activities and would be cleared of vegetation only as required for safety and 
efficiency. The primary equipment used in setting foundations would include concrete trucks, 
auger rigs, pickup trucks, cranes, and front-end loaders. Excavated spoil material would be 
spread around the temporary work areas. 

After the poles are erected, the conductors and static wires would be strung between the poles 
and attached. Equipment would pull the conductors and wires into place from designated pull 
and tensioning sites. These sites would be approximately 120 feet wide by 500 feet long and 
located within the ROW. Stringing would likely be conducted one conductor at a time, with all 
equipment in the same location until all lines are in place. Wire stringing is typically completed 
with heavy-duty trucks equipped with a telescoping boom lift. 

Site Stabilization, Protection and Reclamation: 

Appropriate erosion and dust-control measures would be implemented during construction of the 
solar fields and collector lines to prevent increased dust and erosion. The Project Applicant has 
prepared a draft Site Restoration Plan (Appendix D of the DEIS) which documents erosion- and 
dust-control measures to be implemented during and/or immediately after construction for the 
areas that are temporarily disturbed. This includes soil stabilization measures to prevent soil from 
being eroded by stormwater runoff; establishment of temporary laydown areas on level ground; 
avoiding blading in laydown areas; and minimizing and controlling dust generated during 
construction by applying water and/or agency-approved palliatives. 

Soil stabilization measures in the Site Rehabilitation and Restoration Plan include BMPs to 
protect the soil surface by covering or binding soil particles. Depending on the site preparation 
technique, organic matter could be worked into the upper soil layers or mulched onsite and 
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redistributed into the fill (except under equipment foundations, trenches and roadways) to aid in 
dust control. Prior to construction, the construction contractor would also develop and implement 
an erosion control plan for the Project and incorporate measures required by regulatory agency 
permits and contract documents as well as other measures selected by the contractor. Project-
specific BMPs would also be designed by the contractor to protect the soil surface from erosion 
and would be included in the Stormwater Pollution Prevention Plan (SWPPP). Disturbed areas 
would also be seeded and hay, straw mulch, or approved material would be applied to aide in 
stabilizing disturbed areas. 

During construction, up to 200 acre-feet (AF) of water would be required for dust control and 
would be obtained from the Moapa Band. If needed to control dust during construction, agency-
approved palliatives would be applied to newly constructed access roads. 

Construction Staff Schedule: 

Construction staff for the Project would consist of laborers, craftsmen, supervisory personnel, 
support personnel, and construction management personnel. Construction staff is anticipated to 
include an average of 300 workers, with a peak not expected to exceed 750 workers at any given 
time. Most construction staff would commute daily to the jobsite from within Clark County, 
primarily from the Reservation and the Las Vegas area. The Applicants would prepare a Worker 
Environmental Awareness Program (WEAP) to address Project-specific safety, health and 
environmental concerns. All construction staff would be required to complete WEAP training. 

Construction generally would occur between 5:00 a.m. and 5:00 p.m., Monday through Friday, 
but could occur seven days a week. Additional hours could be necessary to make up schedule 
deficiencies or to complete critical construction activities. For instance, during hot weather, it 
may be necessary to start work earlier (e.g., at 3:00 a.m.) to avoid work during high ambient 
temperatures. Further, construction would require some nighttime activity for installation, 
refueling equipment, staging material for the following day’s construction activities, service or 
electrical connection, or inspection, quality assurance/control, and testing activities. Nighttime 
activities would be performed with temporary lighting. Some activities may require construction 
activities 24 hours per day, 7 days per week. 

Desert Tortoise Translocation  

Pre-project surveys for desert tortoise were conducted in the action area in April of 2019. A 
translocation plan that details all activities associated with clearance and translocation is in the 
Appendix. Below is a brief summary of the process. 

In spring of 2021, surveys would be completed to collect health assessment information on the 
existing tortoise population. All tortoises would receive health assessments according to the 
guidelines in the Health Assessment Procedures for the Mojave Desert Tortoise (Gopherus 
agassizii): A Handbook Pertinent to Translocation (Service 2009a, 2019a). 

Also in 2021, the Translocation Review Package (TRP) would be prepared for the first 
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translocation event, including proposed disposition, health assessment data, and enzyme-linked 
immunosorbent assay (ELISA) results for the pathogens Mycoplasma agassizii and M. 
testudineum, and quantitative polymerase chain-reaction (qPCR) results for Mycoplasma 
agassizii, M. testudineum, and testudinid herpesvirus 2. Addenda for unknown adults located 
during clearance efforts including health assessment data and photographs would be submitted to 
BLM, BIA, and the Service’s Desert Tortoise Recovery Office for approval. 

Radio transmitters would be affixed to all tortoises over approximately 100 grams in weight, so 
that the animals could be easily relocated for future translocation. Juvenile tortoises, regardless 
of weight, would be translocated or returned based on where they were found. Juveniles found 
less than 500 m from the fenceline would be translocated, and juveniles found more than 500 m 
from the fenceline would be held in temporary pens and returned to the location they were found 
after construction. All tortoises would be translocated in accordance with the Desert Tortoise 
Translocation Plan (Appendix). Only authorized biologists and biological monitors would 
conduct these activities.  

Due to anticipated small number of tortoises associated with the adjacent Southern Bighorn Solar 
II Project (SBSP II), data collected from that project will be coordinated with data collected as 
part of the SBSP I monitoring program, and the analysis and reporting requirements described 
below would treat these as a unified dataset. 

Translocation Procedures Summary 

The desert tortoise translocation procedures are described in detail in the Appendix. The steps for 
translocation are summarized as: 

1. Identify release locations within Release Site, as described below; 
2. Approve Translocation Review Package; 
3. Passively exclude desert tortoises during fence construction (section 5.3 of the 

Translocation Plan); 
4. Perform health assessments; 
5. Review Final Translocation Review Package; 
6. Perform clearance surveys to locate all tortoises within solar field and translocate 

tortoises; 
7. Complete subsequent Translocation Review Package addenda and release remaining 

tortoises. 

Tortoises located within approximately 500 meters of the outer boundary, or fenceline, of the 
solar site would be translocated to the nearest area immediately adjacent to the solar site that is 
not proposed for development. For this project, a disjunct recipient site is not proposed. Rather, 
tortoises would be translocated to the area immediately adjacent to the proposed solar site. The 
Release Site for this project is defined as a 500 m buffer around the fenceline of the proposed 
solar site. A 1.5-km buffer around the set of potential release locations defines the Release Area, 
which is expected to contain the settlement movements of most translocated tortoises. Some 
areas within the 1.5-km buffer have been excluded due to the presence of barriers to tortoise 
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movement and occupancy (e.g., steep terrain) or other factors (e.g., areas proposed by the tribe 
for future development). Tortoises located within the interior of the solar site and greater than 
approximately 500 meters from the fenceline would be kept in temporary holding pens during 
construction activities and then either returned to the solar site or translocated to another suitable 
area determined on a cases-by-case basis through coordination with Service following 
construction. Tortoises encountered within the utility corridor, along the access road and along 
the water pipeline during construction would be locally relocated out of harm’s way (up to a 
maximum distance of approximately 300 m). 

Per the Service’s translocation guidance, “Data from recent translocations indicate that desert 
tortoises moved up to 500 m from their capture location are expected to settle within 1.5 km of 
their release point; most tortoises (>97.5%) moved >500 m are expected to settle within 6.5 km 
of their release point.“ Accordingly, the translocation Recipient Site immediately outside the 
Project includes the release band (500 m wide) plus all suitable tortoise habitat within 1.5 km. 

The number of tortoises to be translocated cannot be exactly known until clearance surveys are 
completed. Hence, the number of translocatees and their translocation destinations are based on 
the number of adult tortoises found and their locations during the surveys. The total number of 
adult tortoises estimated to be moved based on surveys is 75, as explained in more detail below. 

The Translocation Plan (Appendix) prepared by the BIA, Service, and Applicant’s consultants 
includes procedures and activities to ensure that translocated tortoises survive and establish in 
the Recipient Site while minimizing impacts to resident tortoises. The health of all tortoises to be 
translocated and a sample of resident tortoises have been or would be assessed by trained and 
well-qualified biologists. Release locations would be identified in the disposition plan in 
consideration of current distribution and health status of resident tortoises. 

Monitoring of Translocated Desert Tortoises  

BIA would ensure that translocated desert tortoises would be monitored in accordance with this 
biological opinion, the translocation plan, and the long-term monitoring plan (LTMP). Newly 
translocated tortoises display increased activity, often moving extreme distances in erratic 
directions; neither distance nor direction can be accurately predicted. 

While movements for tortoises translocated immediately outside the site are expected to be much 
less than the indirectly translocated or returned tortoises, tortoises with transmitters affixed at 
release sites would be tracked once within 24 hours of release, once daily for the first two weeks 
after release, one time per week during the tortoise active season (as defined in the Translocation 
Plan), once per week during the less-active summer season and twice per month during the less 
active winter season, and then according to the LTMP schedule. Tortoises actively returned to 
mowed areas following construction would be tracked similarly at release and then according to 
the LTMP. Tortoises allowed to reintroduce passively would also be tracked per the LTMP. 
Recipient and control tortoises would be identically tracked to compare movements and 
behaviors. 
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Operation and Maintenance 

Onsite Facilities: 

The O&M activities for the solar field include regular monitoring, periodic inspections and any 
needed maintenance. It is anticipated that up to five full time-equivalent (FTE) positions would 
be required during O&M for the Project. This workforce would include administrative and 
management personnel, operators, and security and maintenance personnel. Typically, up to 
three staff would work during the day shift (sunrise to sunset) and the remainder during the night 
shifts and weekends. 

During the first year of operation, inspections would be more frequent to address identified post-
construction issues. Periodic routine maintenance would include monthly, quarterly, semi-
annual, and annual inspections and service. Major equipment maintenance would be performed 
approximately every 10 to 15 years. 

Solar panel washing would be conducted periodically (likely on foot and by hand) as needed to 
improve power generation efficiency. Dust would be controlled and minimized by applying 
water and palliatives. The water requirements would be provided from existing water rights 
owned by the Moapa Band and leased to the Applicants. Water demand for panel washing and 
human use during O&M activities would not exceed 20 AF per year. A small water treatment 
system may be installed to provide deionized water for panel washing. 

O&M would require the use of vehicles and equipment including crane trucks for minor 
equipment maintenance. Additional maintenance equipment would include forklifts, manlifts, 
and chemical application equipment for weed control. Pick-up trucks would be used daily onsite. 
No heavy equipment would be used during normal operations. 

Vegetation within the solar blocks would be allowed to grow back following construction and 
would be maintained at a minimum height of 18 inches during O&M. Vegetation would be 
trimmed as needed using a mower and/or string trimmers. 

Safety precautions and emergency systems would be implemented as part of the design and 
construction of the Projects to ensure safe and reliable operation. Administrative controls would 
include classroom and hands-on training in O&M procedures, general safety items and a planned 
maintenance program. These would work with the system design and monitoring features to 
enhance safety and reliability. The Project would also have a Spill Prevention and Emergency 
Response Plan (Appendix E of the DEIS), which would address potential emergencies including 
chemical releases, fires, and injuries. All employees would be provided with communication 
devices (cell phones, and/or walkie-talkies) to provide aid in the event of an emergency. 

The Applicant has prepared a draft Integrated Weed Management Plan (Appendix E of the 
DEIS) for the Project as required by BIA and the BLM (BLM 2007; BIA 2014). Herbicides 
would be used to control noxious and invasive weeds, if required. Pest control may also be 
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required, including control of rodents and insects inside of the O&M facility. 

The primary wastes generated during O&M activities would be nonhazardous solid and liquid 
wastes. Limited quantities of hazardous materials would be used and stored in the solar field. 
The BESSs would contain lithium-ion batteries that would need replacement periodically; used 
batteries would be disposed of according to local, State, and Federal regulations. Nonhazardous 
wastes produced by O&M activities would include defective or broken electrical materials and 
batteries, empty containers, typical refuse generated by workers and small office operations, and 
other miscellaneous solid wastes. The Spill Prevention and Emergency Response Plan (Appendix 
E of the DEIS) prepared by the Applicant addresses waste and hazardous materials management, 
including BMPs related to storage, spill response, transportation, and handling of materials and 
wastes. Waste management would emphasize the recycling of wastes where possible and would 
identify the specific landfills that would receive waste that cannot be recycled. 

The fire protection water system would be supplied from the water storage tank(s) located near 
O&M building. The fire protection water system would have the appropriate fire department 
connections and would be consistent with Clark County requirements. The Applicant would 
prepare and implement a Fire Management Plan (Appendix G of the DEIS) for O&M activities. 

Offsite Facilities: 

The collector lines would operate continuously throughout the life of the Projects. Operational 
activities associated with the collector lines would involve periodic inspection and occasional 
maintenance and repair. Periodic visual inspections would be conducted of the above ground 
inverter stations for underground collector lines, and insulators, overhead grounds, and structure 
hardware for overhead collector lines, if installed. Collector line access roads are not expected to 
require frequent maintenance but could be graded as needed to provide access to structures for 
maintenance activities. 

Maintenance of overhead sections of collector lines would also include removal of all vegetation 
to bare ground within a 10-foot radius around each structure. This vegetation treatment is called 
Defensible Space around Poles (DSAP) and protects the poles from fire, prevents fire ignition 
from electrical equipment that may spark, and provides a safe area for access during inspection 
and maintenance. 

Other O&M activities, as needed, could include insulator washing, periodic aerial inspections, 
repair or replacement of underground collector lines and overhead conductors and insulators, and 
response to emergency situations (e.g. outages) to restore power. With the exception of 
emergency situations and outages, most maintenance work would take place during daylight 
hours. 

Decommissioning 

The anticipated operational life of the Project would be up to 50 years, after which the Project 
would be taken out of service and associated onsite and offsite facilities would be removed. 
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Decommissioning would involve removal of the solar blocks and other facilities, with some 
buried components (such as cabling) potentially remaining in place. 

To ensure that the permanent closure of the facility does not have an adverse effect, the 
Applicant has prepared a draft Decommissioning Plan included as Appendix FH in the DEIS. 
The final Decommissioning Plan would be developed near the time of decommissioning in 
coordination with the Moapa Band and BIA, with input from other agencies as appropriate. The 
final plan would address future land use plans, removal of hazardous materials, impacts and 
mitigation associated with closure activities, schedule of closure activities, equipment to remain 
on the site, and conformance with applicable regulatory requirements and resource plans. 

The collector line would also be taken out of service in accordance with local, state and federal 
regulations. Prior to removal, laydown yards would be delineated along the collector lines, as 
appropriate. It is anticipated that decommissioning of the collector line would be completed 
withing the boundaries of the existing footprint of the Project.  

Following decommissioning, the disturbed areas would be stabilized and allowed to revegetate. 
Native species would be used for revegetation, if appropriate, and seeding using BLM and BIA 
recommended seed mixes. Re-seeding would take place during appropriate months for optimal 
regrowth. Seed would be planted using drilling, straw mulching, or hydromulching, as 
appropriate. 

Management Plans 

The Applicant would be required to prepare the following management plans, which would be 
submitted to the Band, BIA, BLM, and the Service (as appropriate) for approval:  

• Integrated Weed Management Plan 
• Raven Management Plan 
• Decommissioning Plan 
• Site Restoration Plan 
• Dust Abatement Plan 
• Spill Prevention and Emergency Response Plan 
• Health and Safety Program 
• Fire Management Plan 
• Hazardous Materials and Waste Management Plan 
• Stormwater Pollution Prevention Plan 
• Site Drainage Plan 
• Traffic Management Plan 
• WEAP 
• Bird and Bat Conservation Strategy 

Proposed Minimization Measures 

The following proposed minimization measures would be implemented as part of the Project 
proposed by the Applicant to avoid or reduce environmental impacts associated with the 
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proposed action to federally protected species. Minimization will include the general 
conservation strategies (i.e., BMPs), as well as adhere to the specific desert tortoise minimization 
measures and comply with the terms and conditions of the biological opinion issued for this 
Project. 

Construction Minimization Measures 

The following measures would be implemented to reduce effects on the desert tortoise and other 
terrestrial and avian wildlife species during construction, operation, and maintenance: 

1. Construction area flagging. Work areas will be flagged prior to beginning construction 
activities, and disturbance will be confined to the work areas. A biological monitor will 
escort all survey crews onsite prior to construction. All survey crew vehicles will remain on 
existing roads and stay within the flagged areas to the maximum extent practicable. In cases 
where construction vehicles are required to go off existing roads, a biological monitor (on 
foot) will precede the vehicles. 

2. Desert tortoise fencing. Temporary tortoise-proof fencing will be installed around the 
boundary of the solar facility. Biological monitors under supervision of an authorized desert 
tortoise biologist (approved by the Service; also referred to as “authorized biologist”) will be 
present during fence installation to move all tortoises in harm’s way to outside the work area. 
Additional clearance surveys and activities will be conducted after completion of the tortoise 
fence to ensure that no tortoises remain inside the fenced construction boundaries. 

Fence specifications will be consistent with those approved by the Service (Service 2009a). 
Installation of the temporary tortoise-proof fence would involve drive and crush construction 
techniques, where feasible, to minimize disturbance levels as much as possible. Tortoise 
guards will be placed at all road access points where tortoise-proof fencing is interrupted to 
exclude desert tortoises from the Project footprint. Gates or tortoise exclusion guards will be 
installed with minimal ground clearance and shall deter ingress by desert tortoises. The 
temporary tortoise-proof fencing will be removed once the Project is commissioned, allowing 
tortoises to re-occupy the site during operations. 

During the tortoise active seasons, all new fences will be checked twice a day for the first 
two weeks after construction or the first two weeks after tortoises become active if fence 
construction occurs in the winter, including once each day immediately before temperatures 
reach lethal thresholds. After the first two weeks, all tortoise exclusion fencing will be 
inspected monthly during construction, quarterly for the life of the Project or until exclusion 
fencing is removed, and immediately following all major rainfall events. Any damage to the 
fence will be repaired within two days of observing the damage. 

3. Field Contact Representative. The BIA and Applicant will designate a Field Contact 
Representative (FCR) who will be responsible for overseeing compliance of the 
minimization measures of the biological opinion. The FCR will be onsite during all active 
construction activities that could result in “take” of a desert tortoise. The FCR will have the 
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authority to halt activities that are in violation of the desert tortoise protective measures until 
the situation is remedied. 

4. Authorized desert tortoise biologist. All authorized desert tortoise biologists (and monitors) 
are agents of BIA and the Service and will report directly to BIA, the Service, BLM, and the 
Applicant concurrently regarding all compliance issues and take of desert tortoises; this 
includes all draft and final reports of non-compliance or take. Authorized desert tortoise 
biologists, monitors, and the FCR will be responsible for ensuring compliance with all 
conservation measures for the Project as described in the biological opinion. Prior to starting 
construction, authorized biologist(s) will submit documentation of authorization from the 
Service and approval from NDOW. Potential authorized desert tortoise biologists will submit 
their statement of qualifications to Service. 

An authorized desert tortoise biologist will record each observation of a desert tortoise 
handled in the tortoise monitoring reports. This information will be provided directly to BIA, 
the Service, and BLM. 

Potential authorized desert tortoise biologists must submit their statement of qualifications to 
the Service’s Southern Nevada Fish and Wildlife Office in Las Vegas for approval, allowing 
a minimum of 30 days for Service response. The statement form is available in Chapter 3 of 
the Desert Tortoise Field Manual on the internet at: 
https://www.fws.gov/nevada/desert_tortoise/dt/dt_manuals_forms.html 

Authorized desert tortoise biologist requests in southern Nevada should be e-mailed to: 
ADTB_request@fws.gov 

5. Biological monitoring. Under supervision of an authorized biologist, biological monitors 
will be present at all active construction locations (not including inside the solar field after it 
has been fenced with desert tortoise fencing and clearance surveys have been completed). 
Desert tortoise monitors will provide oversight to ensure proper implementation of protective 
measures, record and report desert tortoises and tortoise sign observations in accordance with 
approved protocol, and report incidents of noncompliance in accordance with the biological 
opinion and other relevant permits. The biological monitor(s) will survey the construction 
area to ensure that no tortoises are in harm’s way. If a tortoise is observed entering the 
construction zone, work in the immediate vicinity will cease until the tortoise moves out of 
the area. Tortoises found aboveground during construction activities will be moved offsite by 
an authorized biologist following the protocols described in the Desert Tortoise 
Translocation Plan. 

6. Desert tortoise clearance surveys and translocation. After installation of tortoise fencing 
around the perimeter of the solar facility and prior to surface-disturbing activities, biological 
monitors and the authorized desert tortoise biologists who supervise them will conduct a 
clearance survey to locate and remove all desert tortoises from harm’s way including those 
areas to be disturbed, using techniques that provide full coverage of construction zones 
(Service 2009a). 

mailto:ADTB_request@fws.gov
https://www.fws.gov/nevada/desert_tortoise/dt/dt_manuals_forms.html
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No surface-disturbing activities shall begin until two consecutive surveys find no live 
tortoises. In sectors or zones where a live tortoise is found, surveys will be repeated until the 
two-pass standard is met. 

An authorized biologist will excavate burrows potentially containing desert tortoises located 
in the area to be disturbed with the goal of locating and removing all desert tortoises and 
desert tortoise eggs. Typical tortoise burrows have a characteristic shape with a flat bottom 
and arched top similar to a capital letter ‘D’ with the flat side down. Clearance will include 
evaluation of caliche caves and dens, as tortoises are known to shelter there. Caliche is a 
naturally occurring hardened cemented soil composed of calcium carbonate, gravel, sand, 
and silt. The practice of excavating every obvious tortoise burrow will not be done as it has 
shown to be ineffective and inefficient in locating tortoises; instead, all obvious tortoise 
burrows will be scoped for presence and possible extraction. During clearance surveys, all 
handling of desert tortoises and their eggs and excavation of burrows shall be conducted 
solely by an authorized desert tortoise biologist in accordance with the most current Service-
approved guidance (Service 2009a). If any active tortoise nests are encountered, the Service 
must be contacted immediately prior to removal of any tortoises or eggs from those burrows 
to determine the most appropriate course of action. Unoccupied burrows will remain in place 
to allow for tortoise use during operations. Outside construction work areas, all potential 
desert tortoise burrows and pallets within 50 feet of the edge of the construction work area 
will be flagged. If a desert tortoise occupies a burrow during the less-active season, the 
tortoise may be temporarily penned or will be translocated following Service approval, 
contingent upon weather conditions and health assessment results. No stakes or flagging will 
be placed on the berm or in the opening of a desert tortoise burrow. Desert tortoise burrows 
will not be marked in a manner that facilitates poaching. Avoidance flagging will be 
designed to be easily distinguished from access route or other flagging, and will be designed 
in consultation with experienced construction personnel and authorized biologists. This 
flagging will be removed following construction completion. 

An authorized desert tortoise biologist or biological monitor will inspect areas to be 
backfilled immediately prior to backfilling. Burrows with the potential to be occupied by 
tortoises within the construction area will be searched for presence. In some cases, a fiber 
optic scope will be used to determine presence or absence within a deep burrow. 

A translocation plan following the 2019 guidance will be approved by the Service prior to the 
start of construction (Service 2019a; Appendix). The plan identifies potentially suitable 
recipient locations, control site options, post-translocation densities, procedures for pre-
disturbance clearance surveys and tortoise handling, as well as disease testing and post-
translocation monitoring and reporting requirements. Tortoises found within 500 meters (m) 
of the project boundary (fenceline) will be translocated outside of the nearest fence to a 
location that contains suitable habitat; tortoises found within the interior of the project site 
(>500 m from a boundary fence) will be penned during construction and returned within the 
solar site after construction (or translocated to somewhere within the Study Area Recipient 
Site if needed). 
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BIA and the Applicant will have an authorized biologist relocate tortoises following the 
Service- approved protocol (Service 2009a) and according to the approved translocation plan. 
If the Service releases a revised protocol for handling desert tortoises before initiation of 
Project activities, the revised protocol will be implemented. The relocation/translocation 
effort will adhere to the following procedures as well as those stipulated in the Terms and 
Conditions of this biological opinion. 

Tortoises found within the project area will be translocated to an area of suitable habitat as 
directed by the Service. Translocation will follow installation of exclusionary tortoise fence, 
as determined in coordination with the agencies. Translocation events will occur to specific 
locations outlined in the approved project-specific translocation review package (TRP) and 
disposition plan, based on construction and translocation timing considerations for each 
tortoise. The project will employ two strategies for moving tortoises, depending on the initial 
capture location of each animal: 

A. Indirect Translocation Group: If the tortoise is discovered > approximately 500 
meters from the project fence line, the individual will be moved to a temporary 
holding pen, located near the project, and held during construction. Because 
vegetation would be crushed and/or trimmed where feasible during construction these 
tortoises may be returned to the interior of the completed solar project as close to 
their original capture site as possible. Penned tortoises may be translocated to a 
different area on a case-by-case basis as determined in coordination with the Service. 
The Project proponent and the Band/BIA/BLM will coordinate with the Desert 
Tortoise Recovery Office to ensure that release sites do not conflict with prior or 
subsequent translocations and meet the needs of the long-term monitoring plan. 
Surveys of the Recipient Site will be conducted and will include health assessments 
which will contribute to the identification of specific release locations. 

B. Direct Translocation Group: If a tortoise is discovered < approximately 500 meters 
from the project fence line, the Release Point will be the nearest suitable location 
outside the project fence line.   

The project will attempt to balance the number of adult tortoises in each group (up to 
20 tortoises per group) in order to facilitate long-term monitoring. As such, some 
individuals discovered < approximately 500 meters from the project fenceline may be 
moved to temporary holding pens before being directly translocated to the project 
following construction. Decisions about final disposition of each tortoise will be 
made in coordination with the Service. 

The project will also monitor up to 20 juvenile tortoises in the project interior (pen-
and-return group) and up to 20 juvenile tortoises in the over-the-fence group. The 
project will attempt to balance the samples of juvenile tortoises within each relocation 
group (up to a sample of 20) using the same procedures described above. If fewer 
than 40 juvenile tortoises are found between the two groups, the project will augment 
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the groups with captive-reared tortoises obtained from USGS. 

C. Additional Translocation Measures: The following actions will occur and be 
applicable to both the Indirect and Direct Translocation Groups: 

An authorized biologist will perform health assessments and draw blood samples 
for each tortoise returned. Blood testing will determine whether any desert tortoise 
suffers from upper respiratory tract disease (URTD). 

• Tortoises will be temporarily tagged with combination global positioning system 
(GPS)/radio-transmitter tags, so if the results of blood work indicate that a tortoise 
is infected with URTD, the tortoise can be retrieved and handled as directed by the 
Service. 

• When determining a release location for an individual tortoise, release site 
preference will be to find a like-for-like shelter resource. Every attempt will be 
made to find similar cover sites and habitat to that at the location of each individual 
found within the solar site, otherwise all translocatees shall be released at the most 
appropriate and available unoccupied shelter sites (e.g., soil burrows, caliche caves, 
rock caves, etc.) or under the shade of a shrub. Because of the impermanent nature 
of soil burrows and cave availability, prior to submitting the final Disposition Plan 
and determining exact areas of release, potential release sites will be re-investigated 
for existing burrows and caliche or rock caves that can be used for shelter sites. 
Known active and inactive tortoise burrows discovered during the surveys will be 
re-investigated for this purpose. If insufficient shelter sites exist in an area to be 
used for relocation, the Applicant shall coordinate with the agencies to determine 
the most appropriate course of action, such as reviewing an alternate release site, 
modifying/improving existing burrows and partial burrows, or artificially creating 
burrows per Service protocols prior to relocation. The number of artificial burrows 
per returned tortoise will be included in the TRP/Disposition Plan, as feasible, and 
may include more than one burrow per tortoise to increase relocation success (i.e. 
tortoises remaining within their release locations). The disposition of returned 
tortoises will be evaluated and reported on following the reporting requirements of 
the biological opinion. 

• If a tortoise voids its bladder while being handled, it will be given the opportunity 
to rehydrate before release. Tortoises will be offered fluids by soaking in a shallow 
bath or an authorized desert tortoise biologist will administer nasal-oral fluid or 
injectable epicoelomic fluids. Any tortoise hydration support beyond offering water 
or shallow soaking will only be provided by an authorized biologist who has 
received advanced training in health assessments and been specifically approved by 
the Service for these procedures. 

7. Biological Sample Archiving. Any samples collected during desert tortoise health 
assessments that are not used for tests would be archived with UCLA, and appropriate fees 
would be paid by the Applicant. The fee would be assessed at the time of sample collection 
and adjusted for inflation using the Bureau of Labor Statistics’ consumer price index. As of 
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October 2020, the archiving fee amount was $3,000. 

8. Integrated Weed Management Plan. Prior to construction, an Integrated Weed 
Management Plan will be developed that includes measures designed to reduce the 
propagation and spread of designated noxious weeds, undesirable plants, and invasive plant 
species, or as determined by the cooperating or reviewing agencies (BIA, BLM, NDOW, 
etc.). Measures in the plan will include but are not limited to the following: 

• Areas with current weeds will be mapped. Topsoil with the presence of weeds will not be 
salvaged and reused elsewhere in the Project. The topsoil from such areas will be 
disposed of properly. 

• Inspect heavy equipment for weed seeds before they enter the Project area. Require that 
such equipment be cleaned first to remove weed seeds before being allowed entry. Clean 
equipment that has been used in weed infested areas before moving it to another area. 

• Any straw or hay wattles are used for erosion control must be certified weed free. 

9. WEAP. A WEAP will be presented to all personnel onsite during construction. This program 
will contain information concerning the biology and distribution of the desert tortoise, desert 
tortoise activity patterns, and its legal status and occurrence in the proposed Project area. The 
program will also discuss the definition of "take" and its associated penalties, measures 
designed to minimize the effects of construction activities, the means by which employees 
limit impacts, and reporting requirements to be implemented when tortoises are encountered. 
Personnel will be instructed to check under vehicles before moving them as tortoises often 
seek shelter under parked vehicles. Personnel will also be instructed on the required 
procedures if a desert tortoise is encountered within the proposed Project area. WEAP 
training will be mandatory, as such, workers will be required to sign in and wear a sticker on 
their hardhat to signify that they have received the training and agree to comply. 

10. Access roads. Construction access will be limited to the Project area and established access 
roads. 

11. Speed limits and signage. Until the desert tortoise fence has been constructed, a speed limit 
of 15 miles per hour will be maintained during the periods of highest tortoise activity (March 
1 through November 1) and a limit of 25 mph during periods of lower tortoise activity. This 
will reduce dust and allow for observation of tortoises in the road. Speed limit and caution 
signs will be installed along access roads and service roads. After the tortoise-proof fence is 
installed and the tortoise clearance surveys are complete, speed limits within the fenced and 
cleared areas will be established by the construction contractor based on surface conditions 
and safety considerations and remain with limits established by the Service in the biological 
opinion. 

12. Trash and litter control. Trash and food items will be disposed properly in predator proof 
containers with resealing lids. Trash will be emptied and removed from the Project site on a 
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periodic basis as they become full. Trash removal reduces the attractiveness of the area to 
opportunistic predators such as ravens, coyotes, and foxes. 

13. Raptor control. The Applicant will inspect structures annually for nesting ravens and other 
predatory birds and report observations of nests to the Service and BIA as stated in the Raven 
Management Plan. Transmission line support structures and other facility structures will be 
designed to discourage their use by raptors for perching or nesting (e.g., by use of anti-
perching devices) in accordance with the most current APLIC guidelines. In addition to 
increasing desert tortoise protection, following these guidelines during overhead collector 
line construction will reduce the possibility of avian electrocution and other hazards. 

14. Overnight hazards. No overnight hazards to desert tortoises (e.g., auger holes, trenches, 
pits, or other steep-sided depressions) will be left unfenced or uncovered; such hazards will 
be eliminated each day prior to the work crew and monitoring biologists leaving the site. All 
excavations will be inspected for trapped desert tortoises at the beginning, middle, and end of 
the workday, at a minimum, but will also be continuously monitored by a biological monitor 
or authorized biologist. Should a tortoise become entrapped, the authorized biologist will 
remove it immediately. 

When outside of the fenced areas of the Project site, Project personnel will not move 
construction pipes greater than 3 inches in diameter if they are stored less than 8 inches 
above the ground until they have inspected the pipes to determine the presence or absence of 
desert tortoises. As an alternative, the Applicant may cap all such structures before storing 
them outside of the fenced area. 

15. Blasting. If blasting is required in desert tortoise habitat, detonation will only occur after the 
area has been surveyed and cleared by an authorized desert tortoise biologist no more than 24 
hours prior. A minimum 200-foot buffered area around the blasting site will be surveyed. A 
larger area will be surveyed depending on the anticipated size of the explosion as determined 
by the authorized desert tortoise biologist. All desert tortoises above ground within the 
surveyed area will be moved 500 feet from the blasting site to a shaded location or placed in 
an unoccupied burrow. Desert tortoises that are moved will be monitored or penned to 
prevent returning to the buffered survey area. Tortoises located outside of the immediate 
blast zone and that are within burrows will be left in their burrows. All potential desert 
tortoise burrows, regardless of occupied status, will be stuffed with newspapers, flagged, and 
location recorded using a global positioning system (GPS) unit. Immediately after blasting, 
newspaper and flagging will be removed. If a burrow or cover site has collapsed that could 
be occupied, it will be excavated to ensure that no tortoises have been buried and are in 
danger of suffocation. Tortoises removed from the blast zone will be returned to their burrow 
if it is intact or placed in a similar unoccupied or constructed burrow. 
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16. Penning. Tortoises may be held in- or ex-situ (e.g., if temperatures do not allow for 
translocation or if tortoises do not pass the health assessment) for a maximum of 12 months. 
Previously constructed and approved enclosure pens are present adjacent to the Project site 
and will be used if any quarantine is necessary. Quarantine is not the preferred option for 
tortoises to be translocated and will only be used as necessary in coordination with the 
Service. This penning is not the same as the temporary penning described in the blasting 
measure. 

17. Stormwater Pollution Prevention Plan. The Applicant will oversee the establishment and 
functionality of sediment control devices as outlined in the stormwater pollution prevention 
plan. 

18. Tortoise Encounters during Construction. If a tortoise is injured as a direct or indirect 
result of Project construction activities, it shall be immediately transported to a veterinarian 
or wildlife rehabilitation facility and reported within 24 hours or the next workday to the 
Service. Any Project construction-related activity that may endanger a desert tortoise shall 
cease in the immediate vicinity of a desert tortoise if encountered on the Project site. Project 
construction activities may resume after an authorized biologist removes the desert tortoise 
from danger or after the desert tortoise has moved to a safe area. 

Operations and Maintenance Minimization Measures 

The following minimization measures will be implemented during O&M of the Proposed Action 
to reduce effects on the desert tortoise and other species: 

19. WEAP Training. WEAP training will be required for all O&M staff for the duration of the 
Project. In addition to an overview of minimization measures, the training will include 
specific BMPs designed to reduce effects to the desert tortoise. All Project personnel will 
check under vehicles or equipment before moving them. If Project personnel encounter a 
desert tortoise, they will avoid the tortoise. The desert tortoise will be allowed to move a safe 
distance away prior to moving the vehicle. 

20. Biological Monitoring. A biological monitor(s) will be present during ground-disturbing 
and/or off-road O&M activities outside of the fenced solar facility to ensure that no tortoises 
are in harm’s way. Tortoises found aboveground during O&M activities will be avoided or 
moved by an authorized biologist if necessary. Pre-maintenance clearance surveys followed 
by temporary exclusionary fencing also will be required if the maintenance action requires 
ground or vegetation disturbance. A biological monitor will flag the boundaries of areas 
where activities will need to be restricted to protect tortoises and their habitat. Restricted 
areas will be monitored to ensure their protection during O&M. 

21. Speed Limits. Speed limits within the project area, along transmission line routes, and access 
roads will be restricted to less than 25 mph during O&M. Speed limits in the solar facility 
will be restricted to 15 mph during O&M. 
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22. Trash and Litter Control and other Predator Deterrents. Trash and food items will be 
disposed properly in predator proof containers with resealing lids. Trash will be emptied and 
removed from the Project site on a periodic basis as they become full. Trash removal reduces 
the attractiveness of the area to opportunistic predators such as ravens, coyotes, and foxes. To 
reduce attractants for birds, open containers that may collect rainwater will be removed or 
stored in a secure or covered location. 

Decommissioning Minimization Measures 

The same minimization measures used for construction will be used for decommissioning. 

Compensatory Mitigation 

The Applicant will pay the following required compensatory mitigation: 

23. Habitat Compensation. Prior to surface disturbance activities within desert tortoise habitat, 
the Project proponent sets aside, at minimum, an amount equivalent to a one-time 
remuneration fee (per acre of proposed disturbance). The compensation for habitat loss 
under Section 7 of the Endangered Species Act (ESA) is an annually adjusted rate, currently 
$936/acre (subject to change annually on March 1). Fees are based on the current $936/acre 
fee for all permanently disturbed acres. For all project acres that will be temporarily 
disturbed and leave vegetation in place, fees are assessed at 50% of the current rate. 

For this Project, in lieu of assessed fees, 300MS 8me, LLC will fund a desert tortoise habitat 
use study, monitoring, and other activities (during construction and continuing into 
operations) as required in this biological opinion and specifically outlined in the proposed 
action and in the approved Translocation Plan. The study, monitoring and other activities 
are to be carried out by an independent third-party contractor and/or the USGS exclusive of 
Project proponents (300MS 8me, LLC and the Moapa Band of Paiute Indians). 

24. Habitat Use Study. The Project proponent will work with the U.S. Geological Survey 
(USGS) and/or an independent third-party contractor to design and implement a 2-3-year 
study to compare on-site and off-site desert vegetation and climate (e.g., annual and perennial 
plant growth and cover, ambient temperature) to address metrics of habitat change, including 
how desert tortoises use the vegetation on site for forage and cover. Perennial vegetation 
sampling along 50-meter line-intercept transects would occur on the project site prior to 
ground-disturbing activities in coordination with the Service. Results from tortoise 
monitoring as approved in the Project’s Desert Tortoise Translocation Plan (Appendix) 
would inform the tortoise use portion of this study. 

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION 

Jeopardy Determination 

Section 7(a)(2) of the Endangered Species Act of 1973, as amended (Act) (16 U.S.C. 1531 
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et seq.) requires that Federal agencies ensure that any action they authorize, fund, or carry out is 
not likely to jeopardize the continued existence of listed species. “Jeopardize the continued 
existence of” means to engage in an action that reasonably would be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species (50 
CFR § 402.02). 

The jeopardy analysis in this biological opinion considers the effects of the proposed Federal 
action, and any cumulative effects, on the rangewide survival and recovery of the listed species. 
It relies on four components: (1) the Status of the Species, which describes the rangewide 
condition of the species, the factors responsible for that condition, and its survival and recovery 
needs; (2) the Environmental Baseline, which analyzes the condition of the species in the action 
area, the factors responsible for that condition, and the relationship of the action area to the 
survival and recovery of the species; (3) the Effects of the Action, which determines all 
consequences to listed species or critical habitat that are caused by the proposed action, including 
the consequences of other activities that are caused by the proposed action; and (4) the 
Cumulative Effects, which evaluates the effects of future, non-Federal activities that are 
reasonably certain to occur in the action area on the species. 

In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects of the proposed Federal action in the context of the current status of the species, taking 
into account any cumulative effects, to determine if implementation of the proposed action is 
likely to reduce appreciably the likelihood of both the survival and recovery of the species in the 
wild by reducing the reproduction, numbers, and distribution of that species. 

STATUS OF THE SPECIES – RANGEWIDE 

Desert Tortoise 

Listing History 

The Service listed the Mojave population of desert tortoise (all tortoises north and west of the 
Colorado River in Arizona, Utah, Nevada, and California) as threatened on April 2, 1990 [55 
Federal Register (FR) 12178]. The Service issued an initial recovery plan (Service 1994) and a 
revised recovery plan (Service 2011a) for the desert tortoise. A five-year review was completed 
in 2010 (Service 2010a). 

Species Biology and Life History (verbatim from Service 2010a. All references are in the 2010 
document) 

“The desert tortoise is a large, herbivorous reptile that reaches 20 to 38 centimeters (8 to 15 
inches) in carapace (upper shell) length and 10 to 15 centimeters (4 to 6 inches) in shell height. 
Hatchlings emerge from eggs at about 5 centimeters (2 inches) in length. Adults have a domed 
carapace and relatively flat, unhinged plastrons (lower shell). Their shells are greenish-tan to 
dark brown in color with tan scute (horny plate on the shell) centers. Adult desert tortoises weigh 
3.6 to 6.8 kilograms (8 to 15 pounds). The forelimbs have heavy, claw-like scales and are 
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flattened for digging. Hind limbs are more elephantine (Ernst et al. 1994). 

Desert tortoises are well adapted to living in a highly variable and often harsh desert 
environment. They spend much of their lives in burrows, even during their seasons of activity. In 
late winter or early spring, they emerge from overwintering burrows and typically remain active 
through fall. Activity does decrease in summer, but tortoises often emerge after summer rain 
storms to drink (Henen et al. 1998). Mating occurs both during spring and fall (Black 1976; 
Rostal et al. 1994). During activity periods, desert tortoises eat a wide variety of herbaceous 
vegetation, particularly grasses and the flowers of annual plants (Berry 1974; Luckenbach 1982; 
Esque 1994). During periods of inactivity, they reduce their metabolism and water loss and 
consume very little food. Adult desert tortoises lose water at such a slow rate that they can 
survive for more than a year without access to free water of any kind and can apparently tolerate 
large imbalances in their water and energy budgets (Nagy and Medica 1986; Peterson 1996a,b; 
Henen et al. 1998). 

In drought years, the availability of surface water following rains may be crucial for desert 
tortoise survival (Nagy and Medica 1986). During these unfavorable periods, desert tortoises 
decrease surface activity and remain mostly inactive or dormant underground (Duda et al. 1999), 
which reduces water loss and minimizes energy expenditures (Nagy and Medica 1986). Duda et 
al. (1999) showed that home range size, number of different burrows used, average distances 
traveled per day, and levels of surface activity were significantly reduced during drought years. 

The size of desert tortoise home ranges varies with respect to location and year (Berry 1986a) 
and also serves as an indicator of resource availability and opportunity for reproduction and 
social interactions (O’Connor et al. 1994). Females have long-term home ranges that may be as 
little or less than half that of the average male, which can range to 200 or more acres (Burge 
1977; Berry 1986a; Duda et al. 1999; Harless et al. 2009). Core areas used within tortoises’ 
larger home ranges depend on the number of burrows used within those areas (Harless et al. 
2009). Over its lifetime, each desert tortoise may use more than 3.9 km2 (1.5 mi2) of habitat and 
may make periodic forays of more than 11 kilometers (7 miles) at a time (Berry 1986a). 

Tortoises are long-lived and grow slowly, requiring 13 to 20 years to reach sexual maturity, and 
have low reproductive rates during a long period of reproductive potential (Turner et al. 1984; 
Bury 1987; Germano 1994). Growth rates are greater in wet years with higher annual plant 
production (e.g., desert tortoises grew an average of 12.3 millimeters [0.5 inch] in an El Niño 
year compared to 1.8 millimeters [0.07 inches] in a drought year in Rock Valley, Nevada; 
Medica et al. 1975). The number of eggs as well as the number of clutches that a female desert 
tortoise can produce in a season is dependent on a variety of factors including environment, 
habitat, availability of forage and drinking water, and physiological condition (Turner et al. 
1986, 1987; Henen 1997; McLuckie and Fridell 2002). The success rate of clutches has proven 
difficult to measure, but predation, while highly variable (Bjurlin and Bissonette 2004), appears 
to play an important role in clutch failure (Germano 1994).” 
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Recovery Plan 

The Service issued an initial recovery plan (Service 1994) and a revised recovery plan (Service 
2011a) for the desert tortoise. The 1994 recovery plan recommended that a scientifically credible 
monitoring plan be developed to determine that the population exhibit a statistically significant 
upward trend or remain stationary for at least 25 years and that enough habitat would be 
protected within a recovery unit or the habitat and populations be managed intensively enough to 
ensure long-term viability. Because both minimum population densities and minimum 
population numbers need to be considered to ensure recovery, the Service further recommended 
that reserves be at least 1,000 square miles. Smaller reserves that provide high-quality, secure 
habitat for 10,000 to 20,000 adult desert tortoises should provide comfortable persistence 
probabilities for the species well into the future when populations are well above minimum 
viable density (e.g., 30 or more adults per square mile) and population growth rates (lambda, λ)  
can be maintained (see page C54 of Service 1994). Conversely, populations with densities below 
approximately 10 adults per square mile (3.9 per square kilometer) are in danger of extinction 
(see page 32 of Service 1994). 

“Adult” desert tortoise connotes reproductive maturity. Desert tortoises may become 
reproductive at various sizes. The Service based its 2010 survey protocol on the methodology 
used in rangewide sampling but erred in citing 160 millimeters as the size below which 
surveyors’ ability to detect desert tortoises decreases. In rangewide sampling, the Service uses 
180 millimeters as its cut-off length for counting desert tortoises, at least in part because the 
Styrofoam models used for training are 180 millimeters in length. The Service changed the 
survey protocol to use 180 millimeters in the revised version. We have used the term “adult” to 
indicate reproductive status and those animals larger than 180 millimeters to conform to the 
Service’s protocols for rangewide sampling and pre-project surveys. 

The revised recovery plan for the desert tortoise (Service 2011a) lists three objectives and 
associated criteria to achieve delisting. The first objective is to maintain self-sustaining 
populations of desert tortoises within each recovery unit into the future; the criterion is that the 
rates of population change for desert tortoises are increasing  (i.e., λ > 1) over at least 25 years  
(i.e., a single generation), as measured by extensive, rangewide monitoring across conservation 
areas within each recovery unit and by direct monitoring and estimation of vital rates 
(recruitment, survival) from demographic study areas within each recovery unit. 

The second objective addresses the distribution of desert tortoises. The goal is to maintain well- 
distributed populations of desert tortoises throughout each recovery unit; the criterion is that the 
distribution of desert tortoises throughout each conservation area increase over at least 25 years. 

The final objective is to ensure that habitat within each recovery unit is protected and managed to 
support long-term viability of desert tortoise populations. The criterion is that the quantity of 
desert tortoise habitat within each conservation area be maintained with no net loss until 
population viability is ensured. 

The revised recovery plan (Service 2011a) also recommends connecting blocks of desert tortoise 
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habitat, such as critical habitat units and other important areas to maintain gene flow between 
populations. Linkages defined using least-cost path analysis (Averill-Murray et al. 2013) 
illustrate a minimum connection of habitat for desert tortoises between blocks of habitat and 
represent priority areas for conservation of population connectivity. Figure 6 illustrates that, 
across the range, desert tortoises in areas under the highest level of conservation and 
management remain subject to numerous threats, stresses, and mortality sources. 

Figure 6. Recovery units, critical habitat units, conservation areas, and contiguous high value 
habitat. 

Threats 

The threats described in the listing rule and both recovery plans (Service 1994, 2011a) continue 
to affect the species. The most apparent threats to the desert tortoise are those that result in 
mortality and permanent habitat loss across large areas, such as urbanization and large-scale 
renewable energy projects and those that fragment and degrade habitats, such as proliferation of 
roads and highways, off-highway vehicle (OHV) activity, wildfire, and habitat invasion by non-
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native invasive plant species. 

We remain unable to quantify how threats affect desert tortoise populations. The assessment of 
the original recovery plan emphasized the need for a better understanding of the implications of 
multiple, simultaneous threats facing desert tortoise populations and of the relative contribution 
of multiple threats on demographic factors (i.e., birth rate, survivorship, fecundity, and death 
rate; Tracy et al. 2004). 

To better understand the relationship of threats to populations of desert tortoises and the most 
effective manner to implement recovery actions, the Desert Tortoise Recovery Office developed 
a spatial decision support system that models the interrelationships of threats to desert tortoises 
and how those threats affect population change. The spatial decision support system describes 
the numerous threats that desert tortoises face, explains how these threats interact to affect 
individual animals and habitat, and how these effects in turn bring about changes in populations. 
For example, we have long known that the construction of a transmission line can result in the 
death of desert tortoises and loss of habitat. We have also known that common ravens, known 
predators of desert tortoises, use transmission line pylons for nesting, roosting, and perching and 
that the access routes associated with transmission lines provide a vector for the introduction and 
spread of invasive weeds and facilitate increased human access into an area. Increased human 
access can accelerate illegal collection and release of desert tortoises and their deliberate 
maiming and killing, as well as facilitate the spread of other threats associated with human 
presence, such as vehicle use, garbage and dumping, and invasive plants (Service 2011a). 
Changes in the abundance of native plants, because of invasive weeds, can compromise the 
physiological health of desert tortoises, making them more vulnerable to drought, disease, and 
predation. The spatial decision support system allows us to map threats across the range of the 
desert tortoise and model the intensity of stresses that these multiple and combined threats place 
on desert tortoise populations. 

The following map (Figure 7) depicts the 12 critical habitat units of the desert tortoise, linkages 
between conservation areas for the desert tortoise and the aggregate stress that multiple, 
synergistic threats place on desert tortoise populations, as modeled by the spatial decision 
support system. Conservation areas include designated critical habitat and other lands managed 
for the long-term conservation of the desert tortoise (e.g., the Desert Tortoise Natural Area, 
Joshua Tree National Park, and the Desert National Wildlife Refuge). 
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Figure 7. Critical habitat units, recovery units, and linkages. 

Five-Year Review 

Section 4(c)(2) of the Endangered Species Act requires the Service to conduct a status review of 
each listed species once every 5 years. The purpose of a 5-year review is to evaluate whether the 
species’ status has changed since it was listed (or since the most recent 5-year review); these 
reviews, at the time of their completion, provide the most up-to-date information on the 
rangewide status of the species. For this reason, we are appending the 5-year review of the status 
of the desert tortoise (Service 2010a) to this biological opinion and are incorporating it by 
reference to provide most of the information needed for this section of the biological opinion. 
The following paragraphs provide a summary of the relevant information in the 5-year review. 

In the 5-year review, the Service discusses the status of the desert tortoise as a single distinct 
population segment and provides information on the Federal Register notices that resulted in its 
listing and the designation of critical habitat. The Service also describes the desert tortoise’s 
ecology, life history, spatial distribution, abundance, habitats, and the threats that led to its listing 
(i.e., the five-factor analysis required by section 4(a)(1) of the Endangered Species Act). In the 5-
year review, the Service concluded by recommending that the status of the desert tortoise as a 
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threatened species be maintained. 

With regard to the status of the desert tortoise as a distinct population segment, the Service 
concluded in the 5-year review that the recovery units recognized in the original and revised 
recovery plans (Service 1994 and 2011a, respectively) do not qualify as distinct population 
segments under the Service’s distinct population segment policy (61 FR 4722; February 7, 
1996). We reached this conclusion because individuals of the listed taxon occupy habitat that is 
relatively continuously distributed, exhibit genetic differentiation that is consistent with 
isolation-by-distance in a continuous-distribution model of gene flow, and likely vary in 
behavioral and physiological characteristics across the area they occupy as a result of the 
transitional nature of, or environmental gradations between, the described subdivisions of the 
Mojave and Colorado deserts. 

The Service summarizes information in the 5-year review with regard to the desert tortoise’s 
ecology and life history. Of key importance to assessing threats to the species and to developing 
and implementing a strategy for recovery is that desert tortoises are long lived, require up to 20 
years to reach sexual maturity, and have low reproductive rates during a long period of 
reproductive potential. The number of eggs that a female desert tortoise can produce in a season 
is dependent on a variety of factors including environment, habitat, availability of forage and 
drinking water, and physiological condition. Predation seems to play an important role in clutch 
failure. Predation and environmental factors also affect the survival of hatchlings. The Service 
notes in the 5-year review that the combination of the desert tortoise’s late breeding age and a 
low reproductive rate challenges our ability to recover the species. 

The 5-year review also notes that desert tortoises increase their reproduction in high rainfall 
years; more rain provides desert tortoises with more high quality food (i.e., plants that are higher 
in water and protein), which, in turn, allows them to lay more eggs. Conversely, the 
physiological stress associated with foraging on food plants with insufficient water and nitrogen 
may leave desert tortoises vulnerable to disease, and the reproductive rate of diseased desert 
tortoises is likely lower than that of healthy animals. Young desert tortoises also rely upon high-
quality, low-fiber plants (e.g., native annual plants) with nutrient levels not found in the invasive 
weeds that have increased in abundance across its range (Oftedal et al. 2002; Tracy et al. 2004). 
Compromised nutrition of young desert tortoises likely represents an effective reduction in 
reproduction by reducing the number of animals that reaches adulthood. Consequently, although 
we do not have quantitative data that show a direct relationship, the abundance of weedy species 
within the range of the desert tortoise has the potential to affect the reproduction of desert 
tortoises and recruitment into the adult population in a negative manner. 

The vast majority of threats to the desert tortoise or its habitat are associated with human land 
uses. Using captive neonate and yearling desert tortoises, Drake et al. (2015) found that 
individuals “eating native forbs had better body condition and immune functions, grew more, 
and had higher survival rates (>95%) than (desert) tortoises consuming any other diet”; health 
and body condition declined in individuals fed only grasses (native or non-native). Current 
information indicates that invasive species likely affect a large portion of the desert tortoise’s 
range. Furthermore, high densities of weedy species increase the likelihood of wildfires; 
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wildfires, in turn, destroy native species and further the spread of invasive weeds. 

Drake et al. (2015) “compared movement patterns, home-range size, behavior, microhabitat use, 
reproduction, and survival for adult desert tortoises located in, and adjacent to, burned habitat” in 
Nevada. They noted that the fires killed many desert tortoises but found that, in the first five 
years post-fire, individuals moved deeper into burned habitat on a seasonal basis and foraged 
more frequently in burned areas (corresponding with greater production of annual plants and 
herbaceous perennials in these areas). Production of annual plants upon which desert tortoises 
feed was 10 times greater in burned versus unburned areas but was dominated by non-native 
species (e.g., red brome [Bromus rubens]) that frequently have lower digestibility than native 
vegetation. During years six and seven, the movements of desert tortoises into burned areas 
contracted with a decline in the live cover of a perennial forage plant that rapidly colonizes 
burned areas. Drake et al. (2015) did not find any differences in health or survivorship for desert 
tortoises occupying either habitat (burned or unburned) during this study or in reproduction 
during the seventh year after the fire. 

Various human activities have introduced numerous species of non-native invasive plants into 
the California desert. Routes that humans use to travel through the desert (paved and unpaved 
roads, railroads, motorcycle trails, etc.) serve as pathways for new species to enter habitat of the 
desert tortoise and for species that currently occur there to spread. Other disturbances of the 
desert substrate also provide invasive species with entry points into the desert. Figure 8 depicts 
the potential for these species to invade habitat of the desert tortoise. The reproductive capacity 
of the desert tortoise may be compromised to some degree by the abundance and distribution of 
invasive weeds across its range; the continued increase in human access across the desert likely 
continues to facilitate the spread of weeds and further affect the reproductive capacity of the 
species. 

Since the completion of the 5-year review, the Service has issued several biological opinions that 
affect large areas of desert tortoise habitat because of numerous proposals to develop renewable 
energy within its range. These biological opinions concluded that proposed solar plants were not 
likely to jeopardize the continued existence of the desert tortoise primarily because they were 
located outside of critical habitat and desert wildlife management areas that contain most of the 
land base required for the recovery of the species. The proposed actions also included numerous 
measures intended to protect desert tortoise during the construction of the projects, such as 
translocation of affected individuals. In aggregate, these projects would result in an overall loss 
of approximately 73,324 acres of habitat of the desert tortoise. We also predicted that the project 
areas supported up to 13,947 desert tortoises; we concluded that most of these individuals were 
small desert tortoises, that most adults would likely be translocated from project sites, and that 
most mortalities would be small desert tortoises (< 180 mm) that were not detected during 
clearance surveys. To date, 664 desert tortoises have been observed during construction of solar 
projects (Table 3); most of these individuals were translocated from work areas, although some 
desert tortoises have been killed. The mitigation required by the BLM and California Energy 
Commission (the agencies permitting some of these facilities) resulted in the acquisition of 
private land and funding for the implementation of various actions that are intended to promote 
the recovery of the desert tortoise. These mitigation measures are consistent with 
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Figure 8. Potential for exotic plant invasion in desert tortoise habitat. 

recommendations in the recovery plans for the desert tortoise; many of the measures have been 
derived directly from the recovery plans and the Service supports their implementation. We 
expect that, based on the best available scientific information, they will result in conservation 
benefits to the desert tortoise; however, it is difficult to assess how desert tortoise populations 
will respond because of the long generation time of the species. Table 3 summarizes information 
regarding the solar projects that have undergone formal consultation with regard to the desert 
tortoise. 
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Table 3. Solar projects for which the Service has issued biological opinions or incidental take 
permits. References are in Literature Cited. 

Project and 

Recovery Unit 

Acres of 

Desert 

Tortoise 

Habitat 

Desert 
Tortoises 

Estimated1 

Desert 
Tortoises 

Observed2 

Citations3 

Eastern Mojave 

Ivanpah Solar Electric 
Generating System 3,582 1,136 1757 Service 2011b, Davis 

2014 

Stateline 
1,685 947 55 

Service 2013a, 
Ironwood 
2014 

Silver State North – NV 685 146 7 Service 2010b, 
NewFields 2011 

Silver State South – NV 2,4274 1,0204 152 Service 2013a, Cota 
2014 

Amargosa Farm Road – NV 4,350 46 - Service 2010f 

Nevada Solar One - NV 400 5 5 Burroughs 2012, 2014 
Copper Mountain North - NV 1,504 105 35 Service 2011c, 2013b; 

NewFields 2014 
Copper Mountain - NV 380 5 5 Burroughs 2012, 2014 
Townsite - NV 905 48 -5 Service 2014a 

Techren Boulder City - NV 2,291 159 -5 Service 2012a 
Valley Electric Association -
NV 

80 4 410 Service 2015a 

Canyon Mesa 123 2 - Service 2019b 
Yellow Pine 4,285 1,032 - Service 2020a 

Western Mojave 

Mojave Solar, Abengoa 
Harper Lake 

Primarily in 
abandoned 
agricultural 
fields 

46 
- Service 2011d 

Chevron Lucerne Valley 516 10 - Service 2010c 
Cinco 500 53 2 Service 2015b, Daitch 

2015 
Soda Mountain 1,726 78 - Service 2015c 
High Desert 547 24 4 Service 2019c, ECORP 

Consulting 2020 
Northeastern Mojave 

Res Americas Moapa Solar 
Energy Center - NV 951 95 - Service 2014b 

Moapa K Road Solar 2,141 186 177 Service 2012b, Cardno, 
Inc 2018 

Playa Solar 1,538 258 77 Service 2015d, 
Ironwood Consulting
2016 
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Project and 

Recovery Unit 

Acres of 

Desert 

Tortoise 

Habitat 

Desert 
Tortoises 

Estimated1 

Desert 
Tortoises 

Observed2 

Citations3 

Invenergy Harry Allen Solar 594 242 - Service 2015d 

NV Energy Dry Lake Solar 
Energy Center 

751 45 - Service 2015d 

NV Energy Dry Lake Solar 
Energy Center at Harry Allen 

55 15 - Service 2015d 

Aiya Solar 672 91 - Service 2015e 

Mountainview 146 5 5 Wise 2018 

Gemini 7,113 5,215 - Service 2019d 

Eagle Shadow Mountain 2,285 2,941 - Service 2019e 

Arrow Canyon Solar 2683 341 - Service 2019f 

Colorado 

Genesis 1,774 8 0 Service 2010d, Fraser 
2014a 

Blythe 6,958 30 0 Service 2010e, Fraser 
2014b 

Desert Sunlight 4,004 56 7 Service 2011e, Fraser 
2014a 

McCoy 4,533 15 0 Service 2013c, Fraser 
2014b 

Desert Harvest 1,300 5 - Service 2013d 

Rice 1,368 18 1 Service 2011f, Fraser 
2014a 

Desert Quartzite 2,831 4 - Service 2019g 

IP Athos 3,440 5 - Service 2019h 

Crimson 2,201 20 - Service 2020b 

Total 73,324 13947 664 
1The numbers in this column are not necessarily comparable because the methodologies for estimating the numbers 
of desert tortoises occasionally vary between projects. When available, we included an estimate of the numbers of 
small desert tortoises. 
2This column reflects the numbers of desert tortoises observed within project areas. It includes translocated animals 
and those that were killed by project activities. Project activities may result in the deaths of more desert tortoises 
than are found. Dashes represent projects for which we have no information at this point; some projects have not 
broken ground at the time of this biological opinion.
3The first citation in this column is for both the acreage and the estimate of the number of desert tortoises. The 
second is for the number of desert tortoises observed during construction of the project; where only one citation is 
present, construction has not begun or data are unavailable at this time.
4These numbers include Southern California Edison’s Primm Substation and its ancillary facilities.
5These projects occurred under the Clark County Multi-species Habitat Conservation Plan; the provisions of the 
habitat conservation plan do not require the removal of desert tortoises. We estimate that all six projects combined 
will affect fewer than 50 desert tortoises. 
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6These estimates do not include smaller desert tortoises. 
7In the table attached to the electronic mail, the number of desert tortoises translocated from the project site is 
represented by the total number of translocated animals minus the number of animals born in the holding pens. 
8The estimate of the number of desert tortoises is from the portion of the project on BLM land (20.39 acres). The 
remaining lands are covered by the Clark County Multi-species Habitat Conservation Plan; see footnote 5.
9The estimate of the number of desert tortoises is from both BLM (104 acres) and private (2,200 acres) land. The 
remaining lands are covered by the Clark County Multi-species Habitat Conservation Plan; see footnote 5.
10Of the 80-acre project site, 76.4 acres were left intact (there was crushing and mowing of vegetation but no 
blading) with openings along the bottom of the fence for tortoise. After project completion, four tortoises were 
released back into the solar facility on September 25, 2017. Two adults have remained in the area and continued to 
enter the facility since it was completed. 

In August 2016, the Service (2016a) issued a biological opinion to the BLM for a land use plan 
amendment under the Desert Renewable Energy Conservation Plan. The land use plan 
amendment addressed all aspects of the BLM’s management of the California Desert 
Conservation Area; however, the Service and BLM agreed that only those aspects related to the 
construction, operation, maintenance, and decommissioning of renewable energy facilities were 
likely to adversely affect the desert tortoise. The land use plan amendment resulted in the 
designation of approximately 388,000 acres of development focus areas where the BLM would 
apply a streamlined review process to applications for projects that generate renewable energy; 
the BLM estimated that approximately 11,290 acres of modeled desert tortoise habitat within the 
development focus areas would eventually be developed for renewable energy. The BLM also 
adopted numerous conservation and management actions as part of the land use plan amendment 
to further reduce the adverse effects of renewable energy development on the desert tortoise. 

The land use plan amendment also increased the amount of land that the BLM manages for 
conservation in California (e.g., areas of critical environmental concern, National Conservation 
Lands, etc.) from 6,118,135 to 8,689,669 acres (BLM 2015); not all of the areas subject to 
increased protection are within desert tortoise habitat. The BLM will also manage lands outside 
of development focus areas according to numerous conservation and management actions; these 
conservation and management actions are more protective of desert tortoises than direction 
contained in the previous land use plan. The Service (2016a) concluded that the land use plan 
amendment was not likely to jeopardize the continued existence of the desert tortoise and would 
benefit its recovery. 

In addition to the biological opinions issued for solar development within the range of the desert 
tortoise, the Service (2012c) also issued a biological opinion to the Department of the Army 
(Army) for the use of additional training lands at Fort Irwin. As part of this proposed action, the 
Army translocated approximately 650 adult desert tortoises from 18,197 acres of the southern 
area of Fort Irwin, which had been off-limits to training, to lands south of the base that are 
managed by the BLM and the Army. The Army would also use an additional 48,629 acres that 
lie east of the former boundaries of Fort Irwin; much of this parcel is either too mountainous or 
too rocky and low in elevation to support numerous desert tortoises. 

The Service also issued a biological opinion to the Department of the Navy (Navy) that 
considered the effects of the expansion of the Marine Corps Air Ground Combat Center at 
Twentynine Palms (Service 2017a). We concluded that the Navy’s proposed action, the use of 
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approximately 167,982 acres of public and private land for training, was not likely to jeopardize 
the continued existence of the desert tortoise. Most of the expansion area lies within the Johnson 
Valley Off-highway Vehicle Management Area. As part of this proposed action, the Navy 
translocated 997 adult desert tortoises from the expansion area to four recipient sites to the north 
and east of the expansion area (Henen 2019). The Lucerne-Ord and Siberia sites are entirely 
within BLM-managed lands, and the Rodman-Sunshine Peak North and Cleghorn sites overlap 
BLM-managed lands and lands managed by the Navy. The Lucerne-Ord site lies within the Ord-
Rodman desert tortoise critical habitat unit. The tortoises that were translocated by the Navy 
from the Johnson Valley Off-highway Vehicle Management Area were moved into populations 
that were below the Service’s established minimum viable density, to attempt to augment these 
populations and make them more viable in the long-term. 

The Service also issued a biological opinion to the Navy that considered the effects of the expansion 
of the Naval Air Weapons Station at China Lake (Service 2019i). We concluded that the Navy’s 
proposed action, the use of approximately 2,777 acres of the 26,509-acre Cuddeback Range 
expansion area, was not likely to jeopardize the continued existence of the desert tortoise. The 
Cuddeback Range lies within the Superior-Cronese Critical Habitat Unit. However, all of the 
disturbance would occur in a previously disturbed area that the U.S. Air Force historically used as a 
target zone. The Navy will include the entire Cuddeback Range in its Integrated Natural Resource 
Management Plan and construct a perimeter fence around the range to prevent trespass by the public. 
These actions will provide conservation benefits for plants, fish, and wildlife within the area, 
including the desert tortoise. Because the Navy will not disturb most of the area, it did not translocate 
any desert tortoises as part of this action. 

The incremental effect of the larger actions (i.e., solar development, the expansions of Fort Irwin 
and the Marine Corps Air Ground Combat Center) on the desert tortoise is unlikely to be 
positive, despite the numerous conservation measures that have been (or will be) implemented as 
part of the actions. The acquisition of private lands as mitigation for most of these actions 
increases the level of protection afforded these lands; however, these acquisitions do not create 
new habitat and Federal, State, and privately managed lands remain subject to most of the threats 
and stresses we discussed previously in this section. Although land managers have been 
implementing measures to manage these threats and we expect, based on the best available 
scientific information, that such measures provide conservation benefits to the desert tortoise, we 
have been unable, to date, to determine whether the expected benefits of the measures have yet 
been realized, at least in part because of the low reproductive capacity of the desert tortoise. 
Therefore, the conversion of habitat into areas that are unsuitable for this species continues the 
trend of constricting the desert tortoise into a smaller portion of its range. 

As the Service notes in the 5-year review (Service 2010a), “(t)he threats identified in the original 
listing rule continue to affect the (desert tortoise) today, with invasive species, wildfire, and 
renewable energy development coming to the forefront as important factors in habitat loss and 
conversion. The vast majority of threats to the desert tortoise or its habitat are associated with 
human land uses.” 

Another factor affecting the existence of the desert tortoise is climate change, which is likely to 
affect the prospects for the long-term conservation of the desert tortoise. For example, 
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predictions for climate change within the range of the desert tortoise suggest more frequent 
and/or prolonged droughts with an increase of the annual mean temperature by 3.5 to 4.0 degrees 
Celsius. The greatest increases will likely occur in summer (June-July-August mean increase of 
as much as 5 degrees Celsius [Christensen et al. 2007]). Precipitation will likely decrease by 5 to 
15 percent annually in the region; with winter precipitation decreasing by up to 20 percent and 
summer precipitation increasing by up to 5 percent. Because germination of the desert tortoise’s 
food plants is highly dependent on cool-season rains, the forage base could be reduced due to 
increasing temperatures and decreasing precipitation in winter. Although drought occurs 
routinely in the Mojave Desert, extended periods of drought have the potential to affect desert 
tortoises and their habitats through physiological effects to individuals (i.e., stress) and limited 
forage availability. To place the consequences of long-term drought in perspective, Longshore et 
al. (2003) demonstrated that even short-term drought could result in elevated levels of mortality 
of desert tortoises. Therefore, long-term drought is likely to have even greater effects, 
particularly given that the current fragmented nature of desert tortoise habitat (e.g., urban and 
agricultural development, highways, freeways, military training areas, etc.) will make 
recolonization of extirpated areas difficult, if not impossible. 

Core Criteria for the Jeopardy Determination 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly 
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). Although the Service does not explicitly address these metrics in the 5-year 
review, we have used the information in that document and more recent information to 
summarize the status of the desert tortoise with respect to its reproduction, numbers, and 
distribution. 

Reproduction 

In the 5-year review, the Service notes that desert tortoises increase their reproduction in high 
rainfall years; more rain provides desert tortoises with more high quality food (i.e., plants that are 
higher in water and protein), which, in turn, allows them to lay more eggs. Conversely, the 
physiological stress associated with foraging on food plants with insufficient water and nitrogen 
may leave desert tortoises vulnerable to disease (Oftedal 2002 in Service 2010a), and the 
reproductive rate of diseased desert tortoises is likely lower than that of healthy animals. Young 
desert tortoises also rely upon high-quality, low-fiber plants (e.g., native annual plants) with 
nutrient levels not found in the invasive weeds that have increased in abundance across its range 
(Oftedal et al. 2002; Tracy et al. 2004). Compromised nutrition of young desert tortoises likely 
represents an effective reduction in reproduction by reducing the number of animals that reaches 
adulthood; see previous information from Drake et al. (2015). Consequently, although we do not 
have quantitative data that show a direct relationship, the abundance of weedy species within the 
range of the desert tortoise has the potential to affect the reproduction of desert tortoises and 
recruitment into the adult population in a negative manner. 
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Various human activities have introduced numerous species of non-native invasive plants into 
the California desert. Routes that humans use to travel through the desert (paved and unpaved 
roads, railroads, motorcycle trails, etc.) serve as pathways for new species to enter habitat of the 
desert tortoise and for species that currently occur there to spread. Other disturbances of the 
desert substrate also provide invasive species with entry points into the desert. The reproductive 
capacity of the desert tortoise may be compromised to some degree by the abundance and 
distribution of invasive weeds across its range; the continued increase in human access across the 
desert likely continues to facilitate the spread of weeds and further affect the reproductive 
capacity of the species. 

Numbers 

In the 5-year review, the Service discusses various means by which researchers have attempted 
to determine the abundance of desert tortoises and the strengths and weaknesses of those 
methods. Due to differences in area covered and especially to the non-representative nature of 
earlier sample sites, data gathered by the Service’s current rangewide monitoring program cannot 
be reliably compared to information gathered through other means at this time. 

Data from small-scale study plots (e.g., one square mile) established as early as 1976 and 
surveyed primarily through the mid-1990s indicate that localized population declines occurred at 
many sites across the desert tortoise’s range, especially in the western Mojave Desert; spatial 
analyses of more widespread surveys also found evidence of relatively high mortality in some 
parts of the range (Tracy et al. 2004). Although population densities from the local study plots 
cannot be extrapolated to provide an estimate of the number of desert tortoises on a rangewide 
basis, historical densities in some parts of the desert exceeded 100 adults per mi2 (38 per km2; 
Tracy et al. 2004). The Service (2010a) concluded that “appreciable declines at the local level in 
many areas, which coupled with other survey results, suggest that declines may have occurred 
more broadly.” 

The rangewide monitoring that the Service initiated in 2001 is the first comprehensive attempt to 
determine the densities of desert tortoises in conservation areas across their range. The Desert 
Tortoise Recovery Office (Allison and McLuckie 2018) used annual density estimates obtained 
from this sampling effort to evaluate rangewide trends in the density of desert tortoises over 
time. (All references to the density of desert tortoises are averages. Some areas support higher 
densities and some lower; desert tortoises are not distributed in uniform densities across large 
areas.) This analysis indicates that densities in the Northeastern Mojave Recovery Unit have 
increased since 2004, with the increase apparently resulting from increased survival of adults and 
subadults moving into the adult size class. The analysis also indicates that the populations in the 
other four recovery units are declining; Table 4 depicts the estimated abundance of desert 
tortoises within the recovery units and the change in abundance. Surveys did not include the 
steepest slopes in these desert tortoise conservation areas; however, the model developed by 
Nussear et al. (2009) generally rates steep slopes as less likely to support desert tortoises.  

Table 4. Tortoise estimates within recovery units and change in abundance (Allison and 
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McLuckie 2018). 
Recovery Unit Modeled 

Habitat (km2) 

2004 

Abundance 

2014 

Abundance 

Change in 

Abundance 

Western Mojave 23,139 131,540 64,871 -66,668 
Colorado Desert 18,024 103,675 66,097 -37,578 
Northeastern Mojave 10,664 12,610 46,701 +34,091 
Eastern Mojave 16,061 75,342 24,664 -50,679 
Upper Virgin River 613 13,226 10,010 -3,216 
Total 68,501 336,393 212,343 -124,050 

In the previous summary of the results of rangewide sampling (Service 2015f), we extrapolated 
the densities obtained within conservation areas (e.g., desert wildlife management area, Desert 
Tortoise Research Natural Area, Joshua Tree National Park) to all modeled habitat of the desert 
tortoise. This extrapolation may have exaggerated the number of desert tortoises because we 
applied the values for areas where densities are generally highest (i.e., the conservation areas) to 
areas where desert tortoises exist in very low densities (e.g., the Antelope Valley). We are also 
aware of a few areas where the density of desert tortoises outside of conservation areas is higher 
than inside. 

To examine the status of desert tortoise populations over time, we compared the densities of 
desert tortoises in the Western Mojave Recovery Unit between 2004 and 2014 (see Service 
2015f). In 2004, desert tortoise conservation areas surveyed in the Western Mojave Recovery 
Unit supported an average density of approximately 5.7 adults per km2 (14.8 per mi2). In 
contrast, surveys in the same areas in 2014 indicated that densities had decreased to 2.8 adults 
per km2 (7.3 per mi2). This decline in densities is consistent with decreases in density of 
populations in all recovery units over the same time period, with the exception of the 
Northeastern Mojave Recovery Unit. In fact, historical survey data from numerous plots in the 
Western Mojave Recovery Unit during the late 1970s and early 1980s suggest that adult desert 
tortoise densities ranged from 50 to 150 per mi2 (19 to 58 per km2; Tracy et al. 2004). 

To further assess the status of the desert tortoise, the Desert Tortoise Recovery Office (Service 
2015f) used multi-year trends from the best-fitting model describing loge-transformed density of 
adult animals per square kilometer. In 2014, 3 of the 5 recovery units supported densities below 
3.9 adult animals per km2 [Western Mojave (2.8), Eastern Mojave (1.5), and Colorado Desert 
(3.7); see table 10 in Service 2015f], which is the minimum density recommended to avoid 
extinction in the 1994 recovery plan. The Northeastern Mojave Recovery Unit supported 4.4 
adult desert tortoises per km2 and the Upper Virgin River Recovery Unit, which is by far the 
smallest recovery unit, supported 15.3 adults per km2. 

Allison and McLuckie (2018) considered the declines of adult desert tortoises in the Western 
Mojave and Easter Mojave recovery units and concluded that these “steep declines” in density 
are sustainable only if reproduction and the growth and survival of juveniles improved greatly. 
(Allison and McLuckie used 180 millimeters as the separation point between large and small 
desert tortoises.) However, they note “the proportion of juveniles has not increased anywhere 
since 2007, and in these two recovery units the proportion of juveniles in 2014 has declined to 
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91% and 77% of their representation in 2004, respectively.” In short, as of 2014, small desert 
tortoises were not moving into the large cohort at a rate that was sufficient to reverse declines. 

In this context, we consider “juvenile” desert tortoises to be animals smaller than 180 millimeters 
in length. The Service does not include juveniles detected during rangewide sampling in density 
estimations because they are more difficult to detect and surveyors frequently do not observe 
them during sampling. However, this systematic rangewide sampling provides us with an 
opportunity to compare the proportion of juveniles to adults observed between years. 

Distribution 

Prior to 1994, urban and agricultural development, military training, and off-road vehicle use 
extirpated desert tortoises from large areas within their distributional limits. For example, the 
cities of Barstow, Lancaster, Las Vegas, and St. George, agricultural areas south of Edwards Air 
Force Base, the National Training Center at Fort Irwin, and portions of off-road recreation areas 
managed by the Bureau are located within the range of the desert tortoise. Unauthorized off-
highway vehicle use in areas such as east of California City has also affected the distribution of 
the desert tortoise. 

Urban development around Las Vegas has likely been the largest contributor to habitat loss 
throughout the range since 1994. Desert tortoises have essentially been removed from the 
18,197-acre southern expansion area at Fort Irwin (Service 2012c). The development of large 
solar facilities has also reduced the amount of habitat available to desert tortoises. No solar 
facilities have been developed within areas of critical environmental concern that the Bureau has 
designated for the desert tortoise in California, although such projects have occurred in areas that 
the Service considers important linkages between conservation areas (e.g., Silver State South 
Project in Nevada). 

In recognition of the absence of specific and recent information on the location of habitable areas 
within the Mojave Desert, especially at the outer edges, Nussear et al. (2009) developed a 
quantitative, spatial habitat model for the desert tortoise north and west of the Colorado River 
(Figure 9). The model incorporates environmental variables such as precipitation, geology, 
vegetation, and slope and is based on occurrence data of desert tortoises from sources spanning 
more than 80 years, including data from the 2001 to 2008 rangewide monitoring surveys. The 
model predicts the relative potential for desert tortoises to be present in any given location, given 
the combination of habitat variables at that location in relation to areas of known occupancy 
throughout the range; calculations of the amount of desert tortoise habitat in the 5-year review 
(Service 2010a); and the use of a threshold of 0.5 or greater predicted value for potential desert 
tortoise habitat in this biological opinion. The model does not account for anthropogenic effects 
to habitat and represents the potential for occupancy by desert tortoises absent these effects. 

Figure 9 and Table 5 depict acreages of habitat (as modeled by Nussear et al. 2009, using only 
areas with a probability of occupancy by desert tortoises greater than 0.5 as potential habitat) 
within the recovery units of the desert tortoise and of impervious surfaces as of 2006 (Fry et al. 
2011); calculations are by Darst (2014). Impervious surfaces include paved and developed areas 
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and other disturbed areas that have zero probability of supporting desert tortoises. All units are in 
acres. 

Figure 9. Modeled tortoise habitat within recovery units. 
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Table 5. Acres of desert tortoise habitat within recovery units. 
Recovery Units Modeled Habitat Impervious Surfaces 

(percentage) 

Remaining 

Modeled Habitat 

Western Mojave 7,585,312 1,989,843 (26) 5,595,469 
Colorado Desert 4,950,225 510,862 (10) 4,439,363 
Northeastern Mojave 3,012,293 386,182 (13) 2,626,111 
Eastern Mojave 4,763,123 825,274 (17) 3,937,849 
Upper Virgin River 231,460 84,404 (36) 147,056 
Total 20,542,413 3,796,565 (18) 16,745,848 

Since 2010, we again conclude that the species’ distribution has not changed substantially in 
terms of the overall extent of its range, although desert tortoises have been removed from several 
thousand acres because of solar development, military activities, and other project development. 

Moapa Dace 

The endangered Moapa dace (Moapa coriacea) is endemic to the upper Muddy River that is 
composed of five tributary thermal spring systems (Apcar, Baldwin, Cardy Lamb, Muddy 
Spring, and Plummer), Clark County, Nevada. These springs are sourced from the southern end 
of a large carbonate aquifer, referred to as the Lower White River Regional Flow System. The 
springs coalesce over a short distance to create the mainstream of the Muddy River. The springs 
support several aquatic endemic species, including one endangered species, the Moapa dace. 
Moapa dace was originally listed as Endangered in 1967 and subsequently designated with a 
recovery priority of 1 (highest priority) under the Endangered Species Act of 1973.  

When listed, most of the spring habitats and streams were impacted by the modification for water 
development for irrigation, recreational and domestic uses, and the introduction of exotic and 
invasive plants and animals. These factors have variously affected most areas of the Muddy 
River and resulted in the establishment of the MVNWR in 1979. When acquired, no Moapa dace 
remained in the three spring systems protected as part of the Refuge, as the Plummer and 
Pedersen streams were previously converted to chlorinated swimming pools for recreational use, 
and Apcar was modified from its natural course for municipal use (Service 1996). Since these 
areas were now part of the MVNWR, habitat restoration efforts have returned wetted habitat to 
flowing streams and Moapa dace were repatriated to most spring systems. Restoration efforts up 
through the early 1990s were successful and estimates for population size of Moapa dace ranged 
from 1565 - 3841 fish (Scoppetone et al. 2005). However, the invasive blue tilapia (Oreochromis 
aureous) invaded the Muddy River Springs Area in 1995 (Scoppetone et al. 2005) and 
dramatically reduced the entire population by the late 2000s (Figure 10). The invasion of blue 
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Figure 10: Range-wide abundance of Moapa dace estimated from biannual surveys in years 
2005- 2021 (BAC pers. comm., 2021). 

tilapia resulted in the lowest population sizes on record, and ongoing recovery efforts over the 
last 15 years has gradually increased the population size considerably, from below 500 fish to 
2342 fish in August 2020 (BAC, pers. comm., 2021). At present, the species is estimated to be 
stable and the most recent count estimated 2033 fish for the entire Muddy River system. 

The Warm Springs Natural Area and the Moapa Valley NWR encompass about 20 springs that 
form the headwaters of the Muddy River. The springs and their outflows onto the Warm Springs 
Natural Area are home to the majority of the Moapa dace population. BLM land surrounds the 
distribution of the species (Figure 11). 

Recovery Plan 

In 1983, the Service prepared a recovery plan for Moapa dace, which was updated in 1996, and 
identified various tasks to guide recovery (Service 1996). The Service assigned the Moapa dace 
the highest recovery priority because it is the only species within the genus Moapa; the high 
degree of threat to its continued existence; and the high potential for its recovery (Service 1996). 
A final recovery plan was approved by the Service in 1996 (Service 1996). 

Moapa dace will be considered for reclassification from endangered to threatened when (1) 
existing instream flows and historical habitat in three of the five occupied spring systems (Apcar, 
Baldwin, Cardy Lamb, Muddy Spring, Refuge) and the upper Muddy River have been protected 
through conservation agreements, easements, or fee title acquisitions; (2) 4,500 adult Moapa 
dace are present among the five spring systems and the upper Muddy River; and (3) the Moapa 
dace population is comprised of three or more age classes and reproduction and recruitment are 
documented from three spring systems. 

Moapa dace will be considered for delisting provided that all reclassification criteria have been 
met and when (1) 6,000 adult Moapa dace are present among the five spring systems and the 
upper Muddy River for 5 consecutive years; (2) 75 percent of the historical habitat in the five 
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spring systems and the upper Muddy River provides Moapa dace spawning, nursery, cover, 
and/or foraging habitat; and (3) non-native fishes and parasites no longer adversely affect the 
long-term survival of Moapa dace. These recovery criteria are preliminary and may be revised on 
the basis of new information (including research specified as recovery tasks). 

Figure 4. General and specific locations where Moapa dace occur. 

Memorandum of Agreement  

On July 14, 2005, a Memorandum of Agreement (MOA) was signed by SNWA, Moapa Valley 
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Water District (MVWD), Coyote Springs Investment (CSI), the Band, and the Service, regarding 
groundwater withdrawal of 16,100 acre feet per year (afy) from the regional carbonate aquifer in 
Coyote Spring Valley and California Wash Basins that included conservation measures for the 
Moapa dace. The MOA outlined specific conservation actions that each party would complete in 
order to minimize potential impacts to the Moapa dace should water levels decline in the Muddy 
River system as a result of the cumulative withdrawal of 16,100 afy of groundwater from two 
basins within the regional carbonate aquifer system. The MOA includes the following 
conservation measures: 

1. Provide funding toward restoration of Moapa dace habitat on the Apcar Unit of the Moapa 
Valley NWR; 

2. Develop a Recovery Implementation Program, which will be used to effectuate the goals of 
the MOA by implementing measures necessary to accomplish the protection and promote 
the recovery of the Moapa dace, as well as, outline the development of regional water 
facilities and include additional parties as appropriate. The Recovery Program will be 
developed for the purposes of continuing to identify the key conservation actions that, 
when implemented, would continue to contribute to off-set any pumping impacts that may 
result from groundwater pumping; 

3. Assist in developing an ecological model to investigate the effects of habitat change on the 
ecology of the Moapa dace; 

4. Construct fish barriers in order to prevent additional non-native fishes from migrating into 
Moapa dace habitat; 

5. Eradicate non-native fish such as tilapia from the historic range of Moapa dace; 
6. Restore habitat necessary for the Moapa dace, and take other steps to protect and recover 

the dace; 

7. Provide the use of the Band’s greenhouse to cultivate native plants for restoration actions in 
the Muddy River area; 

8. Provide access to Reservation lands for the construction and maintenance of at least one 
fish barrier; 

9. Dedicate the existing Jones Spring water right (MVWD) with a flow rate of 1.0 cfs towards 
establishing and maintaining in-stream flows in the Apcar tributary system that empties 
into the Muddy River; 

10. Dedicate 460 afy of Coyote Springs Investment (CSI) appropriated water rights to the 
survival and recovery of the Moapa dace, in perpetuity through a conservation easement to 
the Nevada State Engineer; 

11. Establish a Hydrologic Review Team to develop and coordinate regional monitoring efforts 
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of the groundwater pumping proposed under the MOA. Team members discuss and 
perform analyses of groundwater pumping effects and natural climatic variation on the 
Muddy River and Muddy Springs; and 

12. Develop the Muddy River Recovery Implementation Program to provide a comprehensive 
program for water resource management in the Coyote Spring Valley, Warm Springs, and 
Muddy River areas, while working toward recovery of the Moapa dace. 

In addition to the conservation measures, minimum in-stream flow levels were also established 
in the MOA that trigger various conservation actions should those predetermined levels be 
reached. The flow levels will be measured at the Warm Springs West Flume located on the 
Moapa Valley NWR. These automatic actions are identified in the MOA and are summarized 
below: 

1. Should the water flows reach 3.2 cfs, the signatories will meet to discuss the issue and 
compare/evaluate hydrology data; 

2. Should the water flows reach 3.0 cfs, during the pendency of the pump test, the Arrow 
Canyon well will shut down and SNWA will provide the MVWD with the sufficient water 
quantity necessary to meet their municipal demands. In addition, SNWA and CSI will take 
necessary actions to geographically redistribute groundwater pumping in Coyote Springs 
Valley if flows levels continue to decline; 

3. Should the water flows reach 3.0 cfs or less but greater than 2.9 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 8,050 afy; 

4. Should the water flows reach 2.9 cfs or less but greater than 2.8 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 6,000 afy, and the Tribe will restrict their pumping (under permit 
number 54075) in the California Wash basin to 2,000 afy; 

5. Should the water flows reach 2.8 cfs or less but greater than 2.7 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 4,000 afy, and the Tribe will restrict their pumping (under permit 
number 54075) in the California Wash basin to 1,700 afy; 

6. Should the water flows reach 2.7 cfs or less, SNWA and CSI will restrict groundwater 
pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) and CSI Well #2 
(Permit 70429) and CSI's pumping from other wells in Coyote Spring Valley, in 
combination, to 724 afy, and the Tribe will restrict their pumping (under permit number 
54075) in the California Wash basin to 1,250 afy. 



 
 

  
 

 

 
 

  

 
 

  

 
 

  
 

  

 
 

  

 
 
  

 

 
 

 
 

 
 

  

 
 

 
 

59 
08ENVS00-2021-F-0106 
and 08ENVS00-2021-I-0107 

On January 30, 2006, the Service issued a non-jeopardy intra-Service PBO for the Proposed 
Muddy River MOA (Service 2006; 1-5-05-FW-536). The Service estimated the incidental take 
of Moapa dace at the programmatic level for the cumulative actions of parties to the MOA to be 
a 22 percent loss in riffle habitat and 16 percent loss in pool habitat. 

Seven projects have been proposed under the PBO, six of which have moved forward and have 
been tiered to the PBO: (1) Tier 1- issuance of a Section 404 permit under the Clean Water Act 
of 1972, as amended, for the CSI residential development project; (2) Tier 2- a ROW to SNWA 
to construct a water conveyance pipeline, (3) Tier 3- construction of a water pipeline from an 
existing well on the Moapa River Indian Reservation to the Moapa Valley of Fire Travel Plaza 
requiring 7 afy of groundwater; (4) Tier 5- a lease approved by the BIA for construction and 
operation of the K Road Moapa Solar Project on the Moapa River Indian Reservation, (5) Tier 6- 
a lease approved by the BIA for construction and operation of the Moapa Solar Energy Center 
Project on the Moapa River Indian Reservation, which later became the Arrow Canyon Solar 
Project, (6) Tier 7- a lease approved by BLM for construction and operation of the Playa Solar 
Project within BLM’s Solar Energy Zone; (7) Tier 8- a lease approved by the BIA for 
construction and operation of the Eagle Shadow Mountains Solar Project. Tiers 1, 2, 5, 6, 7, and 
8 are major projects and are discussed in detail below. 

• Tier 1: CSI proposed to withdraw their 4,600 afy of state-appropriated water from two well 
locations in Coyote Spring Valley in order to help meet the water demands of its proposed 
residential community. Monitoring of surface flows and groundwater levels is required by 
the State Engineer as a condition of CSI’s groundwater permits in Coyote Spring Valley. 
This monitoring provides necessary information to assess long-term impacts to the aquifer 
and down-gradient flows (Resource Concepts Incorporated 2005). Currently, SNWA 
monitors eight carbonate wells in the Coyote Spring Valley hydrographic basin on a 
continuous basis and one carbonate well and four alluvial wells on a monthly basis. 

• Tier 2: This consultation involves a BLM ROW for SNWA to construct a pipeline to convey 
groundwater withdrawals from potentially three carbonate wells located in the Coyote Spring 
Valley. SNWA participated in a regional carbonate aquifer system study ordered by the 
Nevada State Engineer (Order 1169) to evaluate how groundwater withdrawals in the Coyote 
Spring Valley would impact the carbonate aquifer system and adjacent Muddy River 
ecosystem. Upon completion of the study, the pipeline system transitioned to convey 
permitted water rights to beneficial uses.  

• Tier 5: The Band and K Road proposed to construct, maintain, and operate a 350 MW solar 
project on the Moapa River Indian Reservation. The project required approximately 380 acre 
feet (AF) of groundwater during the construction phase (72 afy for 5 years) and up to 40 afy 
for operation and maintenance after construction. The Band is allotted 2,500 afy as stated in 
the PBO. 

• Tier 6: The Band and Moapa Solar LLC proposed to construct, maintain, and operate a 200 
MW solar project on the Moapa River Indian Reservation called the Moapa Solar Energy 
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Center (08ENVS00-2013-F-301). This project was later cancelled and replaced by the Arrow 
Canyon Solar Project (08ENVS00-2019-F-0132), also a 200 MW solar project on 2,200 
acres of the Reservation. This project includes the 850-acre Moapa Solar Energy Center 
Project that was approved by the BIA and the BLM in 2004, and the proposed 1,350-acre 
expansion within a total lease study area of 2,683 acres. The MSEC, excluding the linear 
features, was redesigned as part of the larger Arrow Canyon Solar project. The project would 
require up to 300 AF of water for construction-related activities, and up to 30 afy for 
operations. 

• Tier 7: The BLM proposed to construct, maintain, and operate a 200 MW PV solar project 
(the Playa Solar Energy Project) on 1,521 acres of BLM lands within the Dry Lake Solar 
Energy Zone (SEZ) and 3.67 acres of private land. Other facilities include access roads, a 
230-kV gen-tie line, a distribution power line, a fiber-optic communications cable, a well, 
and a pipeline. The project would require up to 1,350 AF of water for construction and 
operations and would be obtained from the Garnet Valley groundwater basin as part of the 
Southern Nevada Water Authority’s (SNWA) 9,000 afy allocation. 

• Tier 8: The BIA proposes to construct, maintain, and operate a 300 MW PV solar project on 
2,200 acres of BIA lands, 283 acres of BLM lands in the Dry Lake Solar Energy Zone (SEZ), 
and 8 acres of private land called the Eagle Shadow Mountain Solar Project (08ENVS00-
2019-F-0179). Other facilities include access roads, and a 230-kV gen-tie line. The project 
would require 200 AF of water for construction and 20 afy for operations and maintenance 
would be obtained from the Band’s appropriated 2,500 afy of water. 

The Service reviewed the updated monitoring information including instream flow criteria 
established in the MOA. The minimum instream flow criteria measured at the Warm Springs 
West Flume determine thresholds that would trigger certain conservation actions including 
reductions in groundwater pumping. The first instream flow to trigger an automatic groundwater 
reduction is 3.0 cfs. According to monitoring data, the current instream flow at the Warm 
Springs West Flume is 3.5 cfs. The 3.5 cfs is a reduction of 0.1 cfs from before pumping was 
initiated. Therefore, based on the monitoring information provided, we have not reached any 
instream flow trigger points analyzed in the biological opinion. If instream flows reach 3.2 cfs at 
the Warm Springs West Flume, the signatories to the MOA will meet to discuss, compare, and 
evaluate the hydrology data. 

Nevada State Engineer Order 1309 

In 2020, the Nevada State Engineer issued Order 1309. Order 1309 included directives that: 1) 
defined the Lower White River Flow System as a single hydrographic basin consisting of the 
Kane Springs Valley, Coyote Spring Valley, Muddy River Springs Area, California Wash, 
Hidden Valley, Gamet Valley, and the northwest portion of the Black Mountains, 2) limited the 
maximum quantity of groundwater that may be pumped from the Lower White River Flow 
System Hydrographic Basin on an average annual basis to 8,000 acre feet or less, and 3) ordered 
that the maximum quantity of water that may be pumped from the Lower White River Flow 
System Hydrographic Basin may be reduced if it is determined that pumping will adversely 
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impact the endangered Moapa dace. Although Order 1309 may further constrain water use 
relative to that considered in this biological opinion and the PBO, the PBO and MOA remain in 
effect, and Order 1309 does not result in adverse effects beyond those considered in the PBO. 

Core Criteria for the Jeopardy Determination 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly 
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). A five-year review for Moapa dace is scheduled to be initiated in 2021. 

ENVIRONMENTAL BASELINE 

Environmental baseline refers to the condition of the listed species or its designated critical 
habitat in the action area, without the consequences to the listed species or designated critical 
habitat caused by the proposed action. The environmental baseline includes the past and present 
impacts of all Federal, State, or private actions and other human activities in the action area, the 
anticipated impacts of all proposed Federal projects in the action area that have already 
undergone formal or early section 7 consultation, and the impact of State or private actions 
which are contemporaneous with the consultation in process. The consequences to listed species 
or designated critical habitat from ongoing agency activities or existing agency facilities that are 
not within the agency’s discretion to modify are part of the environmental baseline. 

Action Area 

The implementing regulations for section 7(a)(2) of the Act define the “action area” as all areas 
to be affected directly or indirectly by the Federal action, including interrelated and 
interdependent actions, and not merely the immediate area involved in the action (50 CFR § 
402.02). While the definition of the action area includes mention of direct and indirect effects, 
the updated Endangered Species Act regulations (84 FR 44976) combine these into “all effects.” 
Even though we discuss separate categories of effects, this biological opinion complies with the 
new regulations. Subsequent analyses of the environmental baseline, effects of the action, 
cumulative effects, and levels of incidental take are based upon the action area as determined by 
the Service. Regulations implementing the Act define the environmental baseline as the past and 
present effects of all Federal, State, or private actions and other human activities in the action 
area (50 CFR § 402.02). Also included in the environmental baseline are the anticipated effects 
of all proposed Federal projects in the action area that have undergone section 7 consultation, 
and the effects of state and private actions that are contemporaneous with the consultation in 
progress. 

The action area for the Project includes the areas affected directly or indirectly by the federal 
action. The action areas for desert tortoise are defined as (1) the area of direct impacts (solar 
field, access roads, and collector line), that includes up to 2,600 acres for the solar site plus 98-
acres of ROW, (2) the area of indirect impacts: short-distance and long-distance tortoise 
translocation of which approximately 14,189 acres represent the Release Area wherein some 
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tortoises would be translocated to a Release Site (2,518 acres) that extends approximately 500 m 
from the fence around the solar site and 1.5 km buffer around the Release Site; and (3) the areas 
of tortoise connectivity between the Arrow Canyon Mountain Range to the west and the Muddy 
Mountain Range to the east. 

In addition, the action area includes a 0.8 km (0.5-mile) wide buffer along each side of linear 
project areas, the proposed desert tortoise translocation areas, all contiguous desert tortoise 
habitat within 1.5 km (0.9 miles) of the short-distance translocation areas receiving desert 
tortoises from less than 500 m, and all contiguous desert tortoise habitat within 6.5 km (4.0 
miles) of long-distance translocation areas receiving desert tortoises from greater than 500 m 
away. We included the 0.5-mile buffer to address adverse effects to desert tortoises whose home 
ranges overlap the proposed solar facility and linear project areas; the buffer is based on the 
assumption that the home range of a male desert tortoise is approximately 0.77 mi2 (Duda et al. 
1999, Harless et al. 2009). We included habitat within 0.93 and 4.0 miles of the translocation 
areas to address the area in which desert tortoises may disperse following translocation. For 
situations where desert tortoises are moved less than 500 m, the buffer is based on the maximum 
straight-line distance that a male desert tortoise traveled in the first year following translocation 
(Walde et al. 2008). For situations where desert tortoises are translocated more than 500 m, the 
buffer is based on the upper limits of the 95 percent confidence interval for the maximum 
straight-line distance that male and female desert tortoises were observed to disperse during the 
first year after release (Nussear 2004, Field et al. 2007). 

The action area for the Moapa dace is defined as the entire range of the Moapa dace and the 
hydrogeomorphic basins which have hydrologic connectivity to the Muddy River ecosystem. 
Although the Lower White River Flow System is hydrogeologically connected, only the basins 
that include the area of the proposed groundwater development and location of the Moapa dace 
and its habitat are included in the action area. These basins include the Coyote Spring Valley 
(Basin 210), Muddy River Springs Area (Basin 219), and California Wash (Basin 218). 

Status of the Desert Tortoise in the Action Area 

Recovery Unit 

The action area occurs within the Northeastern Mojave recovery unit as described in the revised 
desert tortoise recovery plan (Service 2011a). This recovery unit is similar to the 1994 
designation, extending into extreme southwestern Utah and northwestern Arizona, but excluding 
portions south of Las Vegas. The east end of the unit extends south from the Beaver Dam 
Mountains, across the north end of the Virgin Mountains, down to the Colorado River. From the 
Colorado River at Las Vegas Bay, the southern boundary extends west generally along Las 
Vegas Wash through the city of Las Vegas to the Spring Mountains. From here, the western 
boundary extends north up the Sheep Mountains.  

Recent DNA microsatellite data indicate that this unit is genetically similar to the Upper Virgin 
River Recovery Unit, but the Northeastern Mojave Recovery Unit does contain distinct 
microsatellite differences compared to the remainder of the range (Hagerty and Tracy 2010). The 
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Sheep Mountains down to the Spring Mountains act as a near barrier for the western portion of 
this unit. Some variation may occur to the south and west from the Mormon Mesa, but genetic 
breaks appear to be ambiguous relative to at least semi-permeable topographic barriers to gene 
flow, such as the Muddy Mountains. An allozyme cluster at one locus from populations in the 
Mormon Mesa critical habitat unit overlaps another cluster identified from populations in Piute 
Valley in the Eastern Mojave Recovery Unit (Britten et al. 1997). A distinct shell phenotype also 
occurs in the Beaver Dam Slope region, but these tortoises are not genetically isolated from 
adjacent populations within the same recovery unit (Service 2011a). 

Desert tortoises in this recovery unit are generally found in creosote bush scrub communities of 
flats, valley bottoms, alluvial fans, and bajadas, but they occasionally use other habitats such as 
rocky slopes and blackbrush scrub. Desert tortoises are often active in late summer and early fall, 
in addition to spring, reflecting the fact that this region receives up to about 40 percent of its 
annual rainfall in summer and supports two distinct annual floras on which tortoises can feed. 
Average daily winter temperatures usually fluctuate above freezing, and summer temperatures 
are typically a few degrees cooler than in the western Mojave and Colorado deserts. Two or 
more desert tortoises often den together in caliche caves in bajadas and washes or caves in 
sandstone rock outcrops, and they typically eat summer and winter annuals, cacti, and perennial 
grasses.  

This recovery unit includes the Beaver Dam Slope, Gold Butte-Pakoon, and Mormon Mesa 
critical habitat units (CHUs). It also includes Lake Mead National Recreation Area south to Las 
Vegas Bay, Grand Canyon-Parashant National Monument on the Arizona Strip, and the eastern 
edge of Desert National Wildlife Refuge. 

Habitat 

Vegetation in the study area is primarily composed of Sonoran-Mojave Creosotebush-White 
Bursage Desert Scrub (creosotebush scrub), while North American Warm Desert Wash (desert 
wash), Sonoran-Mojave Mixed Salt Desert Scrub (salt scrub), Invasive Southwest Riparian 
Woodland and Shrubland, and North American Warm Desert Pavement account for the 
remainder of the vegetation in the study area. Disturbed areas, both within and adjacent to the 
Action Area, are associated with multiple dirt roads and less impacted offroad vehicle trails, 
adjacent railroad and interstate highway (to the east) and adjacent transmission line and natural 
gas line corridors (to the north and west) and substations. A very small area of developed land 
(dirt access road) is also present. Table 6 lists the acreages of the various vegetative cover types 
occurring within the Project area. 

Table 6. Vegetative Cover-types within the Project Area Solar Site and ROWs 
Project Component Vegetation Covertype Acreage 

Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 2,367 

Solar Site North American Warm Desert Wash 223 

Invasive Southwest Riparian Woodland and Shrubland 10 
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Existing and New 
Access Road ROWs 

Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 50 

North American Warm Desert Wash 14 
Sonora-Mojave Mixed Salt Desert Scrub <1 
North American Warm Desert Pavement <1 

Developed, Medium - High Intensity <1 

Collector Lines 
Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 28 

North American Warm Desert Wash 5 

PROJECT AREA TOTAL 2,697 

Population Monitoring Data in the Action Area 

In 1999, the Desert Tortoise Management Oversight Group endorsed the use of line distance 
sampling as the most appropriate method for estimating rangewide desert tortoise density. 
Fifteen monitoring strata were established that approximate the boundaries of the CHUs. Desert 
tortoise population monitoring began rangewide in 2001. Long-term monitoring of desert tortoise 
population growth and distribution, habitat quality and quantity, and the presence and intensity 
of threats to the desert tortoise are recovery actions identified in the revised recovery plan 
(Service 2011a). 

Desert tortoise density estimates are generated separately for each monitoring stratum and then 
weighted by stratum area to arrive at average density in the monitored area of each recovery unit. 
When the annual estimates are imprecise, it should not be expected that there will be a close 
match from one year to the next. Over a period of many years, however, any underlying trend in 
the number of tortoises should be obvious.  

Service (2016b, 2018a) desert tortoise monitoring data included the five strata in the action area, 
Beaver Dam Slope, Coyote Spring Valley, Gold Butte-Pakoon Clark, Mormon Mesa, and Piute-
Eldorado. The monitoring strata approximate the CHUs and desert tortoise Areas of Critical 
Environmental Concern (ACECs) and represent the 1994 delineation of recovery units, which 
would not include the Colorado Desert Recovery Unit. The most recent results for each stratum 
are provided in Table 7. For additional or updated information on desert tortoise population 
monitoring, visit the Desert Tortoise Recovery Office website at: 
https://www.fws.gov/nevada/desert_tortoise/dtro/dtro_monitor.html 

https://www.fws.gov/nevada/desert_tortoise/dtro/dtro_monitor.html
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Table 7. Desert tortoise density estimates for strata in the action area (Service 2016b, 2018a). 

Recovery 

Unit Stratum 

Area 

Sampled 

(mi2/km2) 

Number 

Transects 

Total 

Transect 

Length 

(mi/km) 

No. 

Tortoises 

Observed 

Density 

Estimate 

(mi2/km2) 

NE Mojave 
Beaver Dam 
Slope 320/828 33 227/365 3 3.4/1.3 
Coyote Springs 
Valley* 

396/1,025 54 368/593 26 10.9/4.2 

Gold Butte-
Pakoon 763/1,977 72 439/706 8 4.9/1.9

 Mormon Mesa* 374/968 42 285/458 7 5.5/2.1 
*Data is from Service 2016b. The remaining data is from Service 2018a. 

Desert Tortoises in the Action Area 

To assess the status of the desert tortoise in the action area, field surveys were conducted in April 
2019. The lease study area (2,599 acres in size) was surveyed in accordance with current Service 
protocols (Service 2019a). Biologists walked 10-meter (33-foot) wide parallel pedestrian 
transects. The Service refers to this methodology as “100 percent coverage.” The objective of the 
field survey is to determine presence or absence of desert tortoises, estimate the number of 
tortoises (abundance) and assess the distribution of tortoises within the Action Area (Service 
2019a). Desert tortoise and desert tortoise sign (scat, carcasses/shell fragments, tracks and 
burrows) were observed throughout the survey area. A total of 30 adult desert tortoises (≥180  
mm MCL) and 2 juveniles were observed over the course of the surveys (Figure 12). 
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Figure 5. Desert tortoise live observations 
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To estimate the number of tortoises that live within the Project survey area, the formula 
(equation in Figure 13) divides the number of adult tortoises observed during the survey by the 
product of the probability that a tortoise is aboveground during the survey (Pa), and the 
probability that a surveyor would see the tortoise if it is aboveground (the searcher efficiency, 
Pd). Pa is relative to the previous winter’s rainfall recorded between October and March by the 
Western Regional Climate Center. 

Figure 6. Equation used for tortoise estimates 

The estimated number of adult tortoises within the lease study area (2,600-acre solar field) was 
calculated to be 60, with a 95% confidence interval of 41 to 88 adult tortoises during the 2019 
surveys.  

Previous solar projects have found more tortoises during clearance surveys than were originally 
estimated. Because tortoises are mobile, there may be more within the action area than were 
originally estimated based on tortoise survey data. The K Road solar project found 13.6 percent 
more tortoises during clearance surveys than estimated, and the Silver State South solar project 
found 23.6 percent more tortoises than estimated in their biological opinion. Because such higher 
percentages have been found compared to the estimated numbers, we allow for a 25 percent 
buffer for additional tortoises to be captured and moved on past solar projects. Therefore, we 
based our estimate on the best available information, including the 2019 survey results and the 
project design. This provides our estimate of 75 adult and subadult desert tortoises that will be 
translocated from within the solar site. 

Turner et al. (1987) developed a life table for female desert tortoises based on studies conducted 
at Goffs, California in 1983. They estimated that 13.2 percent of the desert tortoises in that 
population were larger than 180 millimeters in length. To estimate the number of all desert 
tortoises within the solar facility, we used the methodology and calculations in Table 8.  

In addition, we expect the project area to support desert tortoise eggs if cleared during the desert 
tortoise nesting period, approximately May and June (Turner et al. 1984; Wallis et al. 1999). 
Estimating the number of tortoise eggs is extremely difficult given that the eggs are buried 
beneath the soil surface. Applying any assumptions has an unknown and high level of 
uncertainty. Therefore, we cannot calculate a precise estimate for the number of eggs that may be 
impacted by the proposed project. 
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Table 8. Number of tortoises estimated to occur within the solar field 
Tortoise Calculation Tortoise Estimate 

Estimated number (point estimate) of desert tortoises larger than 
180 mm (95% confidence interval) 60 (41-88) 
Project limit for translocation of adults (point estimate + 25 %) 75 (52-110) 
Percentage of desert tortoises in size classes larger than 180 
millimeters (from Turner et al. 1987, table 32) 13.2 
The total number of desert tortoises; calculated by 75/0.132 569 (394-834) 
The number of juvenile desert tortoises; calculated by 569 – 75 494 (342-724) 

Habitat and Population Connectivity 

Quantifying the degree to which a landscape promotes or hinders movements among patches of 
habitat for a given species, hereafter referred to as “habitat connectivity” (Fischer and 
Lindenmayer 2007), has become increasingly important relative to desert tortoise recovery. As 
we evaluate utility-scale solar development and other land uses within the range of the species, it 
is essential that habitat linkages between and among populations are conserved. For gene flow to 
occur across the range, populations of desert tortoises need to be connected by areas of occupied 
habitat that support sustainable numbers of reproductive individuals. Recent research provides 
evidence that genetic differentiation within the Mojave population is consistent with isolation by 
distance in a continuous-distribution model of gene flow. Populations at the farthest extremes of 
the distribution are therefore the most differentiated, and a gradient of genetic differentiation 
occurs between those populations across the range of the species (Britten et al. 1997, Edwards et 
al. 2004a, Murphy et al. 2007, Hagerty and Tracy 2010). Genetic analyses also suggest that 
levels of gene flow among subpopulations of desert tortoises likely were high, corresponding to 
high levels of habitat connectivity (Murphy et al. 2007, Hagerty 2008). 

Demographic connectivity describes a pattern of habitat or vegetation that is connected with 
other areas of similar habitat or vegetation. It refers to the degree to which population growth 
and vital rates are affected by dispersal (BLM and DOE 2012). The concept of demographic 
connectivity differs subtly from genetic connectivity as it refers to a more geographic concept of 
how habitat, vegetation, and dispersal (immigration and emigration) affect survival of a species 
through birth and growth rates. Demographic connectivity would assume a greater geographic 
connectedness of habitat and vegetation than genetic connectivity, but both rely on suitable 
habitat that can be occupied by desert tortoises. The Mojave population historically represents a 
series of continuous, overlapping home ranges within suitable habitats whose boundaries 
between divergent units may be validated by ecological or major topographic features, such as 
steep mountainous terrain or, even more significantly, the Colorado River (Germano et al. 1994, 
Nussear et al. 2009). 

Individual desert tortoises can make long-distance movements through restricted habitats, which 
may contribute to gene flow (Berry 1986, Edwards et al. 2004b), though we do not know the 
extent to which individuals utilize narrow corridors of relatively intact habitat. The underpinning 
of the continuous-distribution model of gene flow described above, and the evidence from desert 
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tortoise population genetic studies and distribution, is that individual desert tortoises breed with 
their neighbors, those desert tortoises breed with other neighbors, and so on. The movements that 
maintain the genetic diversity across populations occur over generations and not necessarily 
during the life span of a single desert tortoise. Therefore, for gene flow to happen reliably, 
populations need to be connected across the range by occupied areas of habitat linkages that 
support sustainable numbers of desert tortoises. 

To define the area required to maintain resident populations within the linkages, we considered 
desert tortoise home range size and the magnitude of edge effects. The size of desert tortoise 
home ranges varies with respect to location and year (Berry 1986) and may serve as an indicator 
of resource availability and opportunity for reproduction and social interactions (O’Connor et al. 
1994). Females have long-term home ranges that may be as little as or less than half that of the 
average male, which can range to 200 acres (Burge 1977, Berry 1986, Duda et al. 1999, Harless 
et al. 2009). Core areas used within the lifetime home range of desert tortoises depend on the 
number of burrows used within those areas (Harless et al. 2009). Over its lifetime, a desert 
tortoise may use more than 1.5 mi2 of habitat and may make periodic forays of more than 7 miles 
at a time (Berry 1986). We therefore assess the viability of the linkages based on the ability of 
those linkages to maintain the lifetime home range of a desert tortoise or the ability of home 
ranges of this size to connect to one another absent any barriers. Because we expect lifetime 
home ranges to expand and contract over time, we can consider whether the linkage could 
remain viable in a year where decreased resource availability results in a smaller population of 
individuals that respond by expanding their home ranges. 

In assessing lifetime home ranges, the Service (1994) assumed a circular configuration of this 
area when using it in the population viability assessment. We based this assumption on the 
fidelity that desert tortoises exhibit towards an overwintering burrow year after year. 
Consequently, the overwintering burrow serves as an anchor point from which the lifetime 
utilization area radiates out. Using a circular lifetime home range of 1.5 mi2 for a desert tortoise, 
we estimate that a linkage would need to be at least 1.4 miles wide to accommodate the width of 
a single home range. Although these figures provide a means for characterizing the potential 
minimum width of a linkage, we do not know the exact area or land configuration required to 
support a sustainable population of resident desert tortoises within any particular linkage, which 
would be dependent upon several factors. 

Based on the best available information, occupancy likely depends on many site-specific factors, 
including (1) desert tortoise densities in the vicinity (i.e., lower density sites require larger areas 
to reliably support sustainable numbers of desert tortoises), (2) length-to-width ratio of the 
linkage (i.e., longer linkages may need to be wider to preserve the dynamic home ranges and 
interactions required for gene flow), and (3) potential edge effects and integrity of the ecosystem 
within and adjacent to the linkage. Another consideration is the extent to which slope and 
ruggedness of the terrain allow desert tortoise occupancy or passage. In addition, maintaining 
connectivity of desert tortoise habitats and populations should reflect results from the landscape 
genetic analyses of Hagerty (2008) and Hagerty et al. (2011). These analyses showed that desert 
tortoise gene flow generally occurred historically in a diffuse pattern across the landscape unless 
otherwise constrained to more narrow, concentrated pathways created by topographic barriers 
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(e.g., around the Spring Mountains in western Nevada). As a result, it is evolutionarily 
imperative that conservation is focused on maintaining a series of redundant linkages between 
core populations and critical habitats. 

The desert tortoise population in the action area is likely connected to other tortoises in Dry Lake 
Valley to the north and northwest (e.g., Moapa River Indian Reservation land) by contiguous 
tortoise occupation or suitable habitat and minimal barriers. Desert tortoises need to have 
overlapping home ranges and at least semi-permeable barriers for tortoises to be assumed to be 
connected across the landscape. 

Connectivity likely extends into Valley of Fire State Park and through the North Muddy 
Mountains to the east and through the Gale Hills and into Rainbow Gardens ACEC to the south. 
The Muddy Mountains and Lake Mead form impermeable barriers to the southeast. The Project 
area may have limited connectivity to the Mormon Mesa CHU and the associated Critical 
Habitat area. The Dry Lake Range west of the action area and I-15 and the railroad east of the 
action area are all barriers. I-15 is fenced with tortoise exclusion fencing but has culverts, which 
allow for some restricted movement. Other impermeable barriers (i.e., the Muddy River) far 
north and northwest would preclude connection to the north.  

Desert Tortoise Translocation Areas 

Desert tortoise translocation areas include areas where displaced tortoises will be released; 
area(s) that are established as recipient areas (areas where most tortoises establish following 
release), maximum dispersal area (the area that encompasses the maximum distances tortoises 
are anticipated to move following translocation and release), and a control area where resident 
tortoises are monitored to compare with translocated tortoises. The Release Area for translocated 
tortoises (and possibly some indirectly translocated tortoises) is 14,189 acres; wherein some 
tortoises would be translocated to a Release Site (2,518 acres) that extends approximately 500 m 
from the fence around the solar site. Together, the Release Site (2,518 acres) and the Release 
Area (14,189 acres) constitute the Recipient Site (16,707 acres). Figure 14 shows these areas for 
tortoises being returned or translocated. 

The release area exhibits similar topographic, hydrologic, and vegetative characters as the solar 
site. It is largely dominated by creosote bush – white bursage desert scrub. This community is 
typically dominated by creosote bush shrubs (Larrea tridentata) and white bursage (Ambrosia 
dumosa), 0.5-1.5 meters tall, widely spaced, usually with bare ground between. Other common 
species in this community typically include boxthorn (Lycium sp.), hop sage (Grayia spinosa), 
desert trumpet flower (Eriogonum inflatum), and Arabian schismus (Schismus arabicus). Many 
species of ephemeral herbs may flower in late March and April if the winter rains are sufficient. 
This plant community is usually found on well drained secondary soils with very low water-
holding capacity on slopes, fans, and valleys. Other, less numerous species of annuals appear 
following summer thundershowers. This creosote bush scrub is typical of the Mojave Desert. 
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Figure 74. Study Area Recipient Site (tortoise release zone and buffer) 
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Once data are collected on the tortoises affected by the project, the Applicant will prepare a 
desert tortoise disposition plan for each tortoise to the Service (see Appendix H in Service 
2019a). The plan must be completed within the spring or fall season in which translocation 
occurs. Based on the health status of those tortoises, the Service will approve or make 
recommendations on the disposition of the tortoises to be translocated. 

Based on the number of tortoises found within the solar field area, it is estimated that 60 tortoises 
will need to be translocated or captured and moved for the Project to be built. An additional 25 
percent was added to that number to account for more tortoises that may move into the area than 
were found during surveys, making the total estimate 75. 

The Service guidance includes establishing a control area to be used in the translocation program 
to monitor natural effects on resident populations relative to translocated tortoises and tortoises 
that are resident in the Recipient Site. The control area should be similar in habitat type and 
quality, desert tortoise population size and structure, and disease status to the Recipient Site 
(Service 2020c). There is an existing control site in the Coyote Springs ACEC, which has 
sufficient data to compare survivorship and other metrics. 

The health of translocated tortoises and resident tortoises at the Recipient Site will be assessed 
and a radio transmitter attached to each tortoise (Service 2019a). The translocation process 
includes gathering data on sex, age, and health conditions of resident tortoises. This information 
will be used in conjunction with the same information collected from desert tortoises in the 
project area during clearance surveys to develop desert tortoise disposition plans and determine 
placement of translocated tortoises. 

Factors Affecting the Desert Tortoise in the Action Area 

BLM Programmatic Biological Opinions (PBOs) for Projects in the Action Area 

Several PBOs have been issued to the BLM that include land in the action area. The first one was 
issued on November 25, 1997 (1-5-97-F-251; Service 1997), for implementation of various land 
management programs within the Las Vegas District planning area excluding desert tortoise 
critical habitat, ACECs, and the Las Vegas Valley. Activities proposed that may affect the desert 
tortoise in the action area include issuance of ROWs, Recreation and Public Purposes Act leases, 
mineral material sales and leases, and mining plans of operation. The programmatic consultation 
was limited to activities that could affect up to 240 acres per project and a cumulative total of 
10,000 acres, excluding land exchanges and sales. Only land disposals by sale or exchange in 
Clark County, but outside the Las Vegas Valley, were covered under the consultation up to a 
total of 14,637 acres.  

On June 18, 1998, the Service issued a PBO (1-5-98-F-053; Service 1998) to BLM for 
implementation of various land management programs within desert tortoise habitat and the Las 
Vegas planning area, including desert tortoise critical habitat and ACECs. Activities that were 
proposed that may have affected the desert tortoise in the action area included recreation, 
designation of utility corridors and mineral material extraction areas, and designation of the 
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desert tortoise ACECs. 

On June 17, 2010, the BLM submitted a programmatic biological assessment to the Service to 
request consultation for program-level and project level actions that may affect and are likely to 
adversely affect 19 threatened and endangered species, including the desert tortoise and Moapa 
dace, of which 13 have designated critical habitat within the action area for the consultation. On 
January 2, 2013, the Service issued a non-jeopardy PBO to the BLM based on review of these 
activities (84320-2010-F-0365; Service 2013e). While the BLM’s 1998 resource management 
plan remains in effect, the 2013 PBO replaces the Service’s 1998 document. The PBO has been 
reinitiated six times to include additional acres and activity changes. The BLM requested 
reinitiation of the PBO in November 2017. The Service issued a new PBO (08ENVS00-2019-F-
0153; Service 2019k) which was signed on January 14, 2020, and replaces the 2013 document. 

Other Biological Opinions for Projects in the Action Area 

Federal Highway Administration PBO 
On September 27, 2010, the Service issued a PBO (84320-2010-F-0285; Service 2010g) to the 
Federal Highway Administration (FHWA) for funding road and highway projects and use of 
mineral material sites for these projects over a 10-year period. The Nevada Department of 
Transportation is the primary non-Federal proponent of projects and activities under the PBO. 
The FHWA and the Service anticipate that up to 4,468 acres of non-critical and 1,170 acres of 
critical desert tortoise habitat may be disturbed as a result of programmatic activities. This PBO 
is currently undergoing reinitiation. 

Harry Allen Power Plant 
On December 3, 1993, the service issued a biological opinion (1-5-93-F-381) to the BLM for 
proposed ROW amendments to include activities associated with the existing Harry Allen Power 
Plant. The amended ROWs authorized construction of an access road, overhead power lines, an 
administrative building, a maintenance building, water treatment facilities, a storm runoff pond, 
fuel oil tanks, and evaporation ponds. Further, the amended proposal was to include gas turbines 
in place of the previously proposed coal-slurry and an area approximately 1,300 feet wide and 
11,000 feet long for future transmission lines. The project resulted in 523 acres of habitat 
disturbance. The Service exempted incidental take of 40 tortoises captured and moved from 
harm’s way and 2 tortoises killed or injured. Because two tortoises were killed by project-related 
activities, BLM requested reinitiation of consultation on April 17, 2006. The Service completed 
reinitiation on December 20, 2006, and increased incidental take (mortality) to a total of four. 

Kern River Gas Transmission (KRGT) Project 
Two parallel natural gas pipelines operated by Kern River traverse west of the I-15 and east of 
the proposed Project. The pipeline projects required a license from the Federal Energy 
Regulatory Commission (FERC), ROWs from BLM, and permit from the Army Corps of 
Engineers. The biological opinion for the first KRGT pipeline was issued to FERC on December 
21, 1990 (1-5-87-F-36R; Service 1990). The Service concluded that 45 desert tortoises may be 
killed or injured; 424 desert tortoises captured and moved; and 93 desert tortoise nests destroyed. 
As of June 24, 1991, approximately 23 deaths and 253 captures of desert tortoise were recorded 
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by Kern River along the pipeline ROW. Problems associated with vehicular traffic on the ROW 
and access roads may have contributed to the mortalities in combination with high desert tortoise 
activity levels that were not anticipated. Consequently, on June 24, 1991, FERC requested 
reinitiation of formal consultation for the project based on a high incidence of desert tortoise 
mortality and captures on the pipeline project, which exceeded those limits established in the 
incidental take statement. The Service responded by letter dated June 28, 1991, and under 
reinitiation of consultation, imposed additional minimization measures, and increased the capture 
limits for desert tortoise from 294 to an unlimited number and increased injury and mortality 
limits from 25 to 35. 

On July 9, 2002, the Service issued a biological opinion (1-5-02-F-476; Service 2002) to FERC 
for construction, operation, and maintenance of the second KRGT pipeline, adjacent to the first 
pipeline. The second pipeline project approximates the previous pipelines constructed under the 
1990-1991 biological opinions. The pipeline ROW crosses approximately 318.8 miles of desert 
tortoise habitat, of which about 102.9 miles traverse desert tortoise critical habitat. Pipeline 
construction resulted in disturbance of 4,182 acres of desert tortoise habitat including 1,333 acres 
of desert tortoise critical habitat. Approximately 50 feet of the construction ROW overlapped the 
previously disturbed land that was affected by construction of the first KRGT pipeline. During 
construction of the second KRGT pipeline project, over 840 desert tortoises were encountered 
and one was killed as a direct result of project activities, which includes one desert tortoise in 
Utah and approximately 380 tortoises in Nevada. One tortoise was killed on June 8, 2011, as a 
result of maintenance operations. Consequently, BLM and the Service agreed that the 
requirement for reinitiation of consultation had been triggered for O&M activities due to a desert 
tortoise mortality and additional effects to the desert tortoise due to a large-scale translocation 
project in the pipeline action area. On September 28, 2011, the Service issued a biological 
opinion to BLM for O&M of the KRGT pipelines (84320-2011-F-0337; Service 2011g). 

Sampling and Geotechnical Investigation for Proposed Cement Plant 
In 2005, Ash Grove Cement Company, in cooperation with the Band, proposed to conduct 
preliminary studies in support of a proposed cement plant and limestone quarry on the 
Reservation. On August 24, 2005, the Service issued a biological opinion (1-5-05-F-497) to the 
BIA for their approval of the cement project. The project would locate suitable materials to 
develop the cement plant. The proposed project involved 23.7 acres of disturbance within a 298-
acre area. 

Surveys of Siting Area 1 occurred March 24 through 31, 2005. Desert tortoise sign observed 
during the survey included 63 burrows, 11 carcasses, 26 scats, and 12 live tortoises. In addition 
to the 63 typical desert tortoise burrows that were excavated in soil, there were numerous areas 
where outcroppings of cap rock with caliche caves and other naturally occurring cavities are 
present. The abundance of these naturally occurring caves would increase the number of useable 
tortoise dens from 63 to between 100 and 120. 

Desert tortoise surveys and tortoise removal from haul and construction road areas began in 
March 2006, but the cement plant project did not move forward and did not get built. 
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UNEV Pipeline 
On November 13, 2009, the Service issued a biological opinion to the BLM for ROW grants to 
construct, operate, and maintain the UNEV petroleum pipeline (6-UT-09-F-023; Service 2009b). 
The UNEV gas pipeline project aligns with the previous KRGT pipeline ROWs. On April 8, 
2011, a desert tortoise was killed after being buried under a spoil pile. A second tortoise was 
crushed by a project vehicle and killed on May 9, 2011. A third tortoise died on June 29, 2011, 
when it fell into an open project trench, exceeding the incidental take exempted in the biological 
opinion. Consultation was reinitiated, and the Service issued a second biological opinion on July 
1, 2011, exempting three additional desert tortoise mortalities or injuries (five in total). On July 
18, 2011, BLM reported a fourth desert tortoise mortality when a project vehicle ran over and 
crushed a juvenile tortoise in the road. On August 20, 2011, UNEV reported the fifth tortoise 
mortality, a crushed desert tortoise on their ROW. The mortality report concluded that the 
mortality was caused by an unauthorized private vehicle that illegally accessed the ROW. 

On August 31, 2011, BLM requested a second reinitiation of consultation in response to the 
additional desert tortoise mortalities. On September 29, 2011, the Service issued a biological 
opinion for the UNEV pipeline project. The Service exempted incidental take of 12 desert 
tortoises through injury or mortality, including the 5 previously killed and 237 desert tortoises 
captured and moved from harm’s way. 

On March 21, 2012, the BLM submitted a memorandum to the Service describing a newly 
discovered Sahara mustard (Brassica tournefortii) infestation in the ROW of the UNEV pipeline; 
a plan to treat the infestation; minimization measures to protect the desert tortoise during the 
treatment; and a post-application monitoring plan. The infestation occurred approximately from 
Meadow Valley Wash in Clark County (milepost 371) to the Beaver Dam Slope (milepost 325) 
at the Nevada and Utah state line. This situation constituted emergency consultation; thus, 
consultation was reinitiated for the third time and resulted in the Service issuing a biological 
opinion for this emergency consultation on July 19, 2012.  

Coyote Springs Investment (CSI) 
On March 2, 2006, the Service issued a biological opinion (1-5-05-FW-536 Tier 1; Service 2006) 
to the Army Corps of Engineers for the CSI residential development project in Coyote Spring 
Valley, Clark County, Nevada. The entire project area comprises approximately 13,100 acres, of 
which 6,881 acres are planned for residential and commercial development and 6,219 acres are 
planned as a natural reserve that will ultimately be named the Coyote Springs Resource 
Management Area. The development will impact approximately 4.75 acres of the 61.26 acres of 
delineated Waters of the U.S. within the project area, thus necessitating compliance with section 
404 of the Clean Water Act. 

Incidental take for desert tortoise will be covered under the Clark County Multiple Species 
Habitat Conservation Plan (1-5-00-FW-575). Moapa dace is not included as a covered species in 
Clark County's MSHCP, and thus, incidental take for the dace is not authorized through Clark 
County's section l0(a)(l)(B) permit. Additionally, activities associated with surface and 
groundwater withdrawal are outside of the scope of the MSHCP and the l0(a)(l)(B) incidental 
take permit for the MSHCP. For the CSI biological opinion, the Moapa dace effects analysis is 
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based off of and tiered to the January 30, 2006, Intra-Service Programmatic Biological Opinion 
for the Proposed Muddy River Memorandum of Agreement Regarding the Groundwater 
Withdrawal of 16, 100 Acre-Feet per Year from the Regional Carbonate Aquifer in Coyote 
Spring Valley and California Wash Basins and Establish Conservation Measures for the Moapa 
Dace, Clark County, Nevada. This intra-Service biological opinion took a programmatic 
(landscape-level) approach to evaluating potential effects to the endangered Moapa dace from 
groundwater pumping by multiple parties in the Coyote Spring Valley and California Wash 
hydrographic basins, considered in light of conservation measures proposed in the Muddy River 
Memorandum of Agreement (MOA). Included in this evaluation was the pumping of CSI's State-
appropriated water right of 4,600 afy from Coyote Spring Valley to serve the proposed CSI 
residential development. 

The Service anticipates that all desert tortoises that occur on the 6,881 acres of desert tortoise 
habitat in the project area (approximately 645 adult tortoises) will be taken through capture or 
injury and mortality as a result of the proposed action. The project will result in the permanent 
loss of 6,881 acres. The Service's biological opinion for the Clark County MSHCP stated that 
covered activities may result in the loss of up to 145,000 acres of Mojave desert scrub habitat (4 
percent of total desert tortoise habitat within Clark County) and take of all desert tortoises 
therein. 

CSI has constructed the golf course on the property and plans for additional development. The 
CSI property is generally bounded on the south by SR 168, on the north by the Clark-Lincoln 
county line, on the east by Pahranagat Wash, and on the west by US 93. As partial mitigation, 
CSI will pay $750,000 to fund research and conservation measures for the desert tortoise in the 
Mormon Mesa CHU. 

Calpine Corporation Natural Gas-Fired Power Plant 
On December 20, 2001, the Service issued a biological opinion (1-5-01-F-463; Service 2001) to 
the BIA for their proposed approval of a lease of Reservation land to Calpine Corporation for 
construction, operation, and maintenance of a natural gas-fired power plant. The lease would 
involve approximately 65 acres for the proposed 760 MW baseload natural gas-fired combined 
cycle power plant. An additional 33 acres of Reservation land may be used as borrow sites for 
construction activities, which would require BIA approval. Peaking capacity of the plant may 
reach 1,100 MW. The project would be constructed, operated, and maintained under a long-term 
lease (25 years with a 20-year option) with Calpine Corporation for Reservation land and water 
use. 

The project would include 500 kV electrical transmission lines and access roads on Reservation 
and BLM lands. The U.S. Environmental Protection Agency proposed to issue an authority to 
construct permit to Calpine Corporation under the Prevention of Significant Deterioration 
program at 40 CFR 52.21. The U.S. Army Corps of Engineers proposed to permit Calpine 
Corporation under section 404 of the Clean Water Act. BIA was the lead Federal agency for the 
consultation. No construction occurred, and this project has not moved forward. 

K Road Moapa Solar Energy Project 
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In 2012, the Service issued a biological opinion (84320-2011-F-0430; Service 2012b) to the BIA 
for the K Road Moapa solar energy project under the intra-Service PBO for the Proposed Muddy 
River MOA (1-5-05-FW-536, Tier 5). The project involved the Band leasing land to a private 
Applicant for the construction of a PV solar generating station 30 miles northeast of Las Vegas 
in Clark County. The BIA approvals included the lease of Reservation land and grant of 
easement for ROW for the access road, 12-kV transmission line, and water pipeline. The BLM 
issued ROW grants for an up to 500-kV transmission line and improvement of an existing access 
road. The BLM ROW occurs within an existing utility corridor, of which 5.0 miles is located on 
the Reservation and 0.5 miles on BLM land just south of the Reservation boundary. The project 
area is located on approximately 2,241 acres of land within the Reservation and 12 acres on 
BLM land within the utility corridor. All components, with the exception of power transmission 
lines, access roads, firebreak, and water pipeline, will be developed within the fenced 2,000-ac 
solar facility. Power and water transmission lines include an approximate 5.5-mile electric 
transmission line corridor (200 feet wide), an approximate 1-mile water pipeline corridor (25 feet 
wide), and an approximate 3-mile 12-kV transmission line (25 feet wide) to the Moapa Travel 
Plaza. The project also includes creating a 6,000-ac Conservation Area to receive displaced 
tortoises and two additional evaluation areas for short-term use (i.e., five years or less) associated 
with translocation of the tortoises.  

Desert tortoise pre-project surveys estimated that 25 to 103 adult and subadult desert tortoises 
and 20 to 83 hatchling and juvenile tortoises would occur in the 2,000-acre K Road solar facility 
boundary; thus, the biological opinion identified a threshold of 103 adult and subadult and 83 
hatchling and juvenile desert tortoises could be taken by capture within this area of the project. 
On April 13, 2013, the BIA reinitiated consultation for the project because 98 of the 103 subadult 
and adult desert tortoises had been captured in the solar facility boundary, and the final capture 
number was anticipated to exceed the identified 103 threshold. Based on the information in the 
reinitiation request, the Service revised the incidental take threshold and identified that no more 
than 120 adult and subadult tortoises would be captured and translocated from the solar facility 
boundary (84320-2011-F-0430.R001). As was reported on June 1, 2018, final project incidental 
take resulted in the capture of 117 adults and subadults and 60 hatchlings and juveniles. 

Res Americas Moapa Solar Energy Center 
In January of 2014, the Service issued a biological opinion (84320-2013-F-0301; Service 2014b) 
to the BIA for the Res Americas Moapa Solar Energy Center project under the intra-Service 
PBO for the Proposed Muddy River MOA (1-5-05-FW-536, Tier 6). The project involved the 
Band leasing land to a private Applicant for the construction of a 200 MW PV solar generating 
station 30 miles northeast of Las Vegas in Clark County. The BIA approvals included the lease 
of Reservation land and grant of easement for ROW for the access road, two gen-tie transmission 
lines, and water pipeline. The BLM issued ROW grants for 230-kV and 500-kV transmission 
lines and an access road. The project area is located on approximately 885.4 acres of land within 
the Reservation and 66.1 acres on BLM land (total of 951.5 acres). All components, with the 
exception of power transmission lines, access roads, and water pipeline, will be developed within 
the fenced solar facility. 

Desert tortoise pre-project surveys documented five adult and subadult desert tortoises and one 
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hatchling and juvenile tortoise within the solar field, pipeline ROW, transmission lines corridors, 
and access road. The biological opinion identified a threshold of 29 adult and subadult and 66 
juvenile desert tortoises could be taken by capture within this area of the project. Incidental take 
for mortality or injury was identified as 3 for adults and subadults and 6 for juveniles over the 
lifetime of the project. 

On October 21, 2014, the BIA reinitiated consultation for the project (84320-2015-F-0016) 
because of changes in the locations of several project features, including the gen-tie line and 
access road located on BLM land and the water pipeline located on tribal lands. Additionally, the 
BIA proposed to increase the amount of water used for the project from 75 afy to 375 afy during 
the expected 2-year construction of the project. The incidental take threshold for desert tortoise 
did not change. This solar project has not yet been built. Future plans include expanding this 
project into surrounding Reservation and BLM lands for a new solar facility called Arrow 
Canyon Solar. On July 30, 2019, the Service issued concurrence (08ENVS00-2019-I-0144; 
Service 2019j) for effects to Mojave desert tortoise to the BIA for Arrow Canyon Solar 
geotechnical activities. 

Playa Solar Project 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0139; Service 2015d) to 
the BLM for the Playa Solar Project tiered to the intra-Service PBO for the Proposed Muddy 
River MOA (1-5-05-FW-536, Tier 7). The project involves the construction, O&M, and 
decommissioning of a 200 MW PV solar project on 1,521 acres of BLM lands within the Dry 
Lake Solar Energy Zone (SEZ) and 3.67 acres of private land. Other facilities include access 
roads, a 230-kV gen-tie line, a distribution power line, a fiber-optic communications cable, a 
well, and a pipeline. The project would require up to 1,350 AF of water for construction and 
operations. 

Desert tortoise pre-project surveys documented 18 adult and subadult desert tortoises on 2,150 
acres. The biological opinion identified a threshold of 34 adult and subadult and 224 juvenile 
desert tortoises could be taken by capture. Incidental take for mortality or injury was identified as 
three for adults and subadults during construction and no more than two adults per year or six 
over the lifetime of the project. 

On March 16, 2016, the Service reinitiated consultation (84320-2015-F-0139.R001) and 
included amendments to the project because of changes in several project features: issuing two 
ROW grants to establish a Playa 1 (625 acres) and Playa 2 (959 acres), adding a temporary 
aboveground waterline from the well site on Moapa River Indian Reservation land to the Playa 
Solar construction site, increasing disturbance from 1,521 acres to 1,538 acres, and expanding 
the translocation site by 2,867 acres. The groundwater required for the projects was reduced from 
1,350 to 675 AF. New site access from US Highway 93 was also requested. 

The incidental take threshold for desert tortoise injury and mortality increased from 34 to 44 
adult tortoises for construction. Incidental take for O&M was split between Playa 1 and Playa 2. 
Playa 1 injury and mortality take was identified as no more than one adult tortoise per year or 
two adults over the lifetime of the project, and Playa 2 take was identified as no more than one 
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adult tortoise per year or three adults over the lifetime of the project. 

On April 27, 2016, the Service amended the reinitiation of consultation for the project (84320-
2015-F-0139.R001.AMD1) due to the expansion of the translocation recipient area to 2,867 
acres. The amendment modified and replaced the language in the reinitiation to specify and 
confirm health assessments of resident tortoises in the expansion area. The Service estimated that 
60 adult tortoises may occur in the expanded area based on the estimate of 13.5 tortoises per mi2. 

The Playa Solar Project has been constructed and a final project report was submitted on October 
15, 2016. There were 77 tortoises translocated (42 adults and 35 juveniles). Two mortalities were 
documented outside of the project area and were not project related. 

NV Energy Dry Lake Solar Energy Center 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0161; Service 2015d) to 
the BLM for the NV Energy Dry Lake Solar Energy Center Project. The project involves the 
construction, O&M, and decommissioning of a 130 MW PV solar project on 751 acres of BLM 
lands within the SEZ. Other facilities include an access road and gen-tie line pads, construction 
areas, and pull sites.  

Desert tortoise pre-project surveys documented four adult and subadult desert tortoises on 945 
acres and the 55 acres for the Dry Lake Solar Energy Center at Harry Allen Project. The 
biological opinion identified a threshold of six adult and subadult and 39 hatchling and juvenile 
desert tortoises could be taken by capture within this area of the project. Incidental take for 
mortality or injury was identified as no more than one adult during construction and no more 
than one adult per year or three adults over the lifetime of the project. 

On October 18, 2018, the Service amended consultation (84320-2015-F-0161.AMD1) to reduce 
the acres of project disturbance from 751 acres to 660 acres. This project has not yet been 
constructed. 

NV Energy Dry Lake Solar Energy Center at Harry Allen 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0162; Service 2015d) to 
the BLM for the NV Energy Dry Lake Solar Energy Center at Harry Allen Project. The project 
involves the construction, O&M, and decommissioning of a 20 MW PV solar project on 155 
acres of BLM lands within the SEZ. One hundred acres are previously disturbed and fenced, 
leaving 55 acres of new disturbance for the project.  

Desert tortoise pre-project surveys completed for the Project documented one adult tortoise on 
the 55 acres. The biological opinion identified a threshold of two adult and subadult and 13 
hatchling and juvenile desert tortoises could be taken by capture within this area of the project. 
Incidental take for mortality or injury was identified as no more than one adult during 
construction and no more than one adult per year or two adults over the lifetime of the project. 

On June 28, 2018, the BLM informed the Service that the project will be reducing the acres of 
disturbance from 55 to zero, as no disturbance will occur on lands that are not previously 
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disturbed. Based on this information, the Service considered the project to be completed. 

Invenergy Harry Allen Solar Energy 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0163; Service 2015d) to 
the BLM for the Invenergy Harry Allen Solar Energy Project. The project involves the 
construction, O&M, and decommissioning of a 112 MW PV solar project on 594 acres of BLM 
lands within the SEZ. Other facilities include an access road and gen-tie line pads, construction 
areas, and pull sites.  

Desert tortoise pre-project surveys documented 17 adult and subadult desert tortoises on 725 
acres. The biological opinion identified a threshold of 32 adult and subadult and 210 juvenile 
desert tortoises could be taken by capture within this area of the project. Incidental take for 
mortality or injury was identified as no more than one adult during construction and no more 
than one adult per year or three adults over the lifetime of the project. 

On July 5, 2018, the Service amended consultation (84320-2015-F-0161.AMD1) to increase the 
project size from 594 to 640 acres. All 640 acres were surveyed during pre-project surveys, so 
incidental take was not changed from the original. This project has not yet been constructed. 

Tribal Travel Plaza Water Pipeline 
On August 6, 2007, the Service issued a biological opinion (Service 2007; 1-5-05-FW-536, Tier 
3) to the U.S. Department of Housing and Urban Development for their proposed funding to 
construct a water pipeline from an existing well to the existing Tribal Travel Plaza. Construction 
of the water pipeline resulted in 17.57 acres of desert tortoise habitat disturbance. No desert 
tortoises were reported taken as a result of the project. 

Gemini Solar 
On November 7, 2019, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0125 and 08ENVS00-2019-I-0126) to the BLM for the Gemini solar project. The project 
involves the construction, O&M, and decommissioning of a 690 MW PV solar project on 7,113 
acres of BLM land. Other facilities include approximately 11.5 miles of gen-tie lines, internal 
access roads, substations, and an operations and maintenance building. 

Desert tortoise pre-project surveys documented 130 live adult tortoises within the all areas of the 
proposed project. The biological opinion identified a threshold of 794 adult and subadult and 
2,700 juvenile desert tortoises could be taken by capture for construction, operation, and 
decommissioning. Incidental take for mortality or injury was identified as 23 for adults and 
subadults and 1,802 for juveniles for construction, operation and maintenance, and 
decommissioning. Unlike many previous solar facilities constructed in desert tortoise habitat that 
removed all tortoises and tortoise habitat from the site, habitat will be mowed within the project 
footprint and tortoises located within the interior of the solar site will either be returned to the 
solar site post construction, or translocated to another suitable area determined on a cases-by-
case basis. Construction of the Gemini Solar Facility has not yet commenced. 

Eagle Shadow Mountain Solar 
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On November 12, 2019, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0132 and 08ENVS00-2019-I-0133) to the BIA for the Eagle Shadow Mountain Solar project 
tiered to the intra-Service PBO for the Proposed Muddy River MOA (File No. 1-5-05-FW-536, 
Tier 8). The project involves the construction, O&M, and decommissioning of a 300 MW PV 
solar project on 2,200 acres of the Moapa River Indian Reservation. Other facilities include an 
approximately 12.5 mile single- or dual-circuit 230kV gen-tie line located on the Reservation, 
BLM-administered lands, and private lands, and an existing road that would provide access to 
the facility and electric distribution and communication lines. The project would require up to 
200 acre-feet (af) of water for construction-related activities, and up to 20 af per year for 
operations. 

Desert tortoise pre-project surveys documented 40 live adult tortoises within the proposed solar 
field development area, 10 within the recipient area, and 6 along the gen-tie route. The biological 
opinion identified a threshold of 435 adult and subadult and 1,850 juvenile desert tortoises could 
be taken by capture. Incidental take for mortality or injury was identified as 22 for adults and 
subadults and 690 for juveniles for all construction, operation and maintenance, and 
decommissioning. Similar to the Gemini solar facility, habitat will be mowed within the project 
footprint and tortoises located within the interior of the solar site will either be returned to the 
solar site post construction, or translocated to another suitable area determined on a cases-by-
case basis. Construction of the Eagle Shadow Mountain Solar Facility commenced on August 4, 
2020. 

Arrow Canyon Solar 
On November 12, 2020, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0179 and 08ENVS00-2020-I-0180) to the BIA for the Arrow Canyon Solar project tiered to the 
intra-Service PBO for the Proposed Muddy River MOA (File No. 1-5-05-FW-536, Tier 6). The 
project involves the construction, O&M, and decommissioning of a 200 MW PV solar project on 
2,200 acres of the Moapa River Indian Reservation. This project includes the 850-acre Moapa 
Solar project that was approved by the BIA and the BLM in 2004, and the proposed 1,350-acre 
expansion within a total lease study area of 2,683 acres. The MSEC, excluding the linear 
features, was redesigned as part of the larger Arrow Canyon Solar project. The project would 
require up to 300 acre-feet (af) of water for construction-related activities, and up to 30 af per 
year for operations.  

Desert tortoise pre-project surveys conducted in May 2019, documented 13 adult and 6 juvenile 
live tortoises within the proposed solar field development area. Tortoise health assessments 
conducted within the action area during spring of 2020, documented 43 adult and 8 juvenile live 
tortoises. The biological opinion identified a threshold of 355 adult and subadult and 1,090 
juvenile desert tortoises could be taken by capture. Incidental take for mortality or injury was 
identified as 22 for adults and subadults and 396 for juveniles for all construction, operation and 
maintenance, and decommissioning. Similar to the Gemini solar facility, habitat will be mowed 
within the project footprint and tortoises located within the interior of the solar site will either be 
returned to the solar site post construction, or translocated to another suitable area determined on 
a cases-by-case basis. 
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Habitat Conservation Plans (HCPs) 

Approximately 89 percent of Clark County consists of public lands administered by the Federal 
government, thereby providing little opportunity for mitigation for the loss of desert tortoise 
habitat under an HCP on non-Federal lands. Alternatively, funds are collected under HCPs and 
spent to implement conservation and recovery actions on Federal lands as mitigation for impacts 
that occur on non-Federal lands. Lands managed by BLM are included in these areas where 
mitigation funds are used to promote recovery of the desert tortoise. 

The Southeastern Lincoln County Multiple Species Habitat Conservation Plan (MSHCP) was 
developed by three Applicants (Lincoln County, City of Caliente, and Union Pacific Railroad), 
BLM, and the Service. This MSHCP and associated incidental take permit exempts incidental 
take for the desert tortoise and southwestern willow flycatcher (Empidonax traillii extimus) 
within the 30,000-acres permit area while contributing to the conservation for these two listed 
species. The MSHCP will benefit the tortoise by (1) restoring habitat impacted by wildfires, 
(2) assisting with development and implementation of a head starting program, (3) providing 
funding for much needed research, (4) translocating tortoises out of harm’s way, (5) fencing 
development areas, and (6) prohibiting the possession of pet tortoises. 

On November 22, 2000, the Service issued an incidental take permit (TE-034927) to Clark 
County, Nevada, including cities within the County and NDOT for actions proposed in their 
MSHCP. The incidental take permit allows incidental take of desert tortoise for a period of 
30 years on 145,000 acres of non-Federal land in Clark County, and within NDOT ROW, south 
of the 38th parallel in Nevada. 

As partial mitigation under the MSHCP, the County purchased a conservation easement from the 
City of Boulder City in 1994. The term of the easement is 50 years and it will be retained in a 
natural condition for recovery of the desert tortoise and conservation of other species in the area. 
Certain uses shall be prohibited within the easement including motor vehicle activity off 
designated roads, livestock grazing, and any activity that is inconsistent with tortoise 
conservation. Much of the easement also designated desert tortoise critical habitat. Within the 
boundary of the easement, Boulder City reserved a Solar Energy Zone for energy development 
projects including Nevada Solar One, Copper Mountain, and Copper Mountain North. 

Other Existing Linear Disturbances and Anthropogenic Features 

The Union Pacific Railroad crosses through the Moapa River Indian Reservation just west of I-
15 and east of the proposed Project. The railroad presents a barrier to tortoise movement, but 
tortoises are likely capable of crossing the railroad at certain locations. Several large culverts 
exist that allow tortoise passage underneath the levee for the railroad. Unpaved roads and the 
access road that extends beyond the paved portion of Las Vegas Boulevard provides public, 
Band, and project access to the action area. 

Interstate 15 (I-15) occurs outside the Reservation, south and east of the Project site and runs 
southwest-northeast. I-15 has been fenced to exclude tortoises and thus restricts east-west 
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movement of tortoises in the area. Several large culverts exist that allow tortoise passage 
underneath the interstate. Unpaved roads and the access road that extends beyond the paved 
portion of Las Vegas Boulevard provides public, Band, and project access to the action area. A 
northeast to southwest BLM utility corridor occurs within the Reservation, east and south of the 
Project site and recipient areas. 

Other anthropogenic features include collection of desert tortoises for pets, food, and commercial 
trade; collision with vehicles on roads and highways; mortality from gunshots; predation; and 
OHV travel cross-country or on trails. In the action area, there is previous disturbance from OHV 
travel, weeds, and ground disturbance from multiple linear facilities such as pipelines and 
transmission lines. 

Connectivity- All Projects 

Genetic and demographic connectivity occurs throughout the Dry Lake Valley. The Project is 
located near the modeled least cost corridor for the desert tortoise. Least-cost path models 
identify potential linkages within which an animal would have the best chance of survival 
according to a specified “cost surface.” High-probability, high-quality habitat corresponds to 
“low cost” for tortoise occupancy (Averill-Murray et al. 2013). This type of evaluation provides 
an estimation of relative potential for animal passage across the entire landscape, including the 
identification of potential barriers to movement. East-west least-cost corridors of habitat exist 
northeast and south of the action area. Predictors of habitat quality for tortoise movement include 
intermediate distances from minor roads, increasing density of desert washes, and increasing 
amounts of vegetation cover (Gray et al. 2019). 

It is likely that the desert tortoise population within the action area is genetically connected to the 
populations within the Mormon Mesa CHU due to the short, relatively unencumbered distance 
between the two. Home ranges of the desert tortoises within the action area likely overlap with 
the ranges of tortoises found in the connectivity corridor allowing for reproduction and exchange 
of genes between the two populations. The home ranges of the tortoises found within the corridor 
also likely overlap with the ranges of tortoises within the Mormon Mesa CHU allowing for a 
genetic link between the tortoise population in the action area with the populations found within 
the CHU.  

Demographic connectivity describes a pattern of habitat or vegetation that is connected with 
other areas of similar habitat or vegetation. Demographic connectivity also refers to the degree to 
which population growth and vital rates are affected by dispersal. Demographic connectivity 
exists between the desert tortoise population in the action area and the populations in the 
surrounding areas because some of the existing barriers are permeable. Desert tortoise fencing on 
I-15 and existing culverts should substantially be reducing road mortality and actually increase 
tortoise survival and connectivity. 

Recreation 

Recreational use on roads and trails and large-volume, high-speed travel on major roads and 
highways has contributed to desert tortoise mortality, habitat loss, habitat degradation, and 
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habitat fragmentation. Many highways have been fenced to exclude tortoises including 
U.S. Highway 95 south of Las Vegas; U.S. Highway 93 north of Las Vegas; State Routes  
161, 163, 164, and 165; and Interstate 15 northeast of Las Vegas. 

Upper Respiratory Tract Disease 

Upper respiratory track disease (URTD) was discovered in 1990 and is currently a major cause 
of mortality in portions of their range. Habitat degradation, poor nutrition, and drought have 
increased the desert tortoises' susceptibility to this disease (Service 1994). It is thought that 
URTD is transmitted between desert tortoise populations when desert tortoises are captured as 
pets and subsequently released. 

Status of the Moapa Dace in the Action Area 

While there are no Moapa dace within the project footprint, groundwater pumping within the 
action area could affect the entire range of the species, therefore the environmental baseline is 
the same as the rangewide description above. 

Factors Affecting the Moapa Dace in the Action Area 

Groundwater Use Memorandum of Agreement 

On January 27, 2006 a MOA was signed by SNWA, MVWD, CSI, the Band, and the Service, 
regarding groundwater withdrawal of 16,100 afy from the regional carbonate aquifer in Coyote 
Spring Valley and California Wash Basins that included conservation measures for the Moapa 
dace. The MOA outlined specific conservation actions that each party would complete in order 
to minimize potential impacts to the Moapa dace should water levels decline in the Muddy River 
system as a result of the cumulative withdrawal of 16,100 afy of groundwater from two basins 
within the regional carbonate aquifer system. The MOA and PBO included conservation 
measures and in-stream flow level triggers that were listed in the Status of the Species section. 

In the January 30, 2006, PBO for the proposed Muddy River MOA (1-5-05-FW-536; Service 
2006), the Service estimated that the cumulative actions of parties to the MOA could result in a 
31 percent reduction in the flows at the Warm Springs West in the Pedersen Unit of the NWR, 
reducing the flows to 2.7 cfs. This translates into a roughly 22 percent loss in riffle habitat and 16 
percent loss in pool habitat in that area for the Moapa dace. Should flows at the Warm Springs 
West gage decline to a flow below 2.7 cfs, the amount of incidental take for any project-specific 
action under the MOA would be exceeded for the Moapa dace and water use from those 
anticipated in the intra-Service PBO would be reduced. Seven projects have been proposed under 
the PBO, which have been explained in detail in the Status of the Species section. 

Kane Springs Valley Groundwater Development Project 

On October 29, 2008, the Service issued a non-jeopardy biological opinion (84320-2008-F-0007) 
to the Ely District Office of the BLM for the purpose of permitting the construction of 
groundwater production and monitoring wells, water pipelines, storage tanks, power 
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transmission lines and substations, access roads, and fiber optic lines by the Lincoln County 
Water District (LCWD), Lincoln County Power District Number 1, and the Lincoln County 
Telephone Company. The proposed action also included the pumping of 1,000 afy of water from 
the Kane Springs Valley aquifer, which is within the low-gradient, high-transmissivity zone that 
connects Kane Springs Valley, Coyote Springs Valley, and the Warm Springs Area Basins. The 
analysis stated it would be difficult to determine effects resulting specifically from this project 
from those resulting from the 2006 MOA PBO (described above). However, concurrent 
monitoring of the Kane Springs well was required in addition to the monitoring required in the 
2006 PBO. The project proponents also agreed to (1) reduce groundwater pumping by half in the 
Kane Springs Valley should stream flows reach 3.15 cfs or less but greater than 3.0 cfs at the 
Warm Springs West gage and (2) stop pumping in Kane Springs Valley should stream flows 
reach 3.0 cfs or less at the Warm Springs West gage. Results from the two-year pumping test 
described above includes impacts from groundwater pumping from this project. 

Habitat Acquisition 

In February 2006, the Secretary of the Interior approved funding through the Southern Nevada 
Public Lands Management Act for SNWA to purchase 1,218 acres of land historically known as 
the Warm Springs Ranch, located in the Moapa Valley. In 2007, SNWA completed the purchase 
and committed to protect and preserve the property as a natural area. By purchasing the property, 
SNWA was able to protect the majority of the Moapa dace population and its habitat and prevent 
the property from being developed for residential purposes. 

Habitat Improvement Projects 

On July 17, 2008, the Service issued a biological opinion (84320-2008-F-0417) to the U.S. Army 
Corps of Engineers for their proposed issuance of a permit to SNWA for habitat restoration, 
establishment, and enhancement activities in the Lower Pederson Stream of the Warm Springs 
Natural Area. The permit allowed SNWA to restore part of the lower Pederson channel to a pre-
modified alignment and construct an artificial channel connecting the stream to the channel. 
Incidental take of all Moapa dace occurring in the project area could be harassed during the 
course of activities, which was estimated to be approximately 100 fish. An additional 20 Moapa 
dace may have been harmed (wounded or killed) during the course of salvage activities. An 
unknown number of Moapa dace eggs and/or larvae may have been harmed during the course of 
activities due to desiccation of approximately 3,229 square feet of sheet flow.  

Invasive Species and Predator Control 

The introduction and establishment of non-native fish, particularly tilapia and mollies, continue 
to be a predation threat to Moapa dace. Efforts to control and monitor tilapia are currently 
underway. 

Altered Flow Regimes 

Habitat loss has occurred from water diversions and impoundments. Reductions to surface 
spring-flows resulting from groundwater development reduces spawning, nursery habitats, and 
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the food base for the species. 

Wildfires 

A major wildfire occurred on July 1, 2010, affecting the Moapa dace. According to population 
survey data, up to 60 percent of the existing Moapa dace occurred within the action area at the 
time the fire started. Post-fire survey data indicate that most dace within the affected area quickly 
moved to safer areas in response to the fire. Although the number of dace that were lost during 
the fire is unknown, the Service estimates that less than 50 individuals were lost during the event 
and in the immediate aftermath. 

Reproductive ecology study 

On December 28, 2012, the Service issued a biological opinion (84320-2013-F-0029) for 
issuance of a recovery permit to the University of Arizona for the capture of up to 40 adult 
Moapa dace in order to study their reproductive ecology to determine whether and how the 
species can be bred successfully in captivity. The consultation was reinitiated, and the Service 
issued a second biological opinion (84320-2013-F-0029.R001) on December 3, 2013, to include 
the capture and study of an additional 30 dace. The Service determined that neither action was 
likely to jeopardize the continued existence of the Moapa dace because enough dace would 
remain in the wild population to compensate for the loss. 

Pedersen Stream Restoration Project, Moapa Valley National Wildlife Refuge, Clark County, 
Nevada 

On March 31, 2021, the service issued a biological opinion  (08ENVS00-2021-F-0095) for the 
Pedersen Stream Restoration Project, proposed to rehabilitate the currently altered and degraded 
lower Pedersen Stream, with the intent to restore fish passage and connectivity for the 
endangered Moapa dace on the Moapa Valley National Wildlife Refuge by removal of existing 
barriers and stream reconstruction. This includes replacement of an undersized road culvert and  
an existing stream gauge, and a removal of a waterfall. The culvert, located under the Warm 
Springs Road, would be replaced with a larger box culvert and, because fish passage is also 
impeded by an old stream gage with an unsuitable elevation drop, the gage will be removed and 
replaced with a new U.S. Geological Survey stream gage upstream. Lastly, the waterfall barrier 
will be addressed through reconstruction of approximately 500 feet of stream that circumvents 
the waterfall area. Although the project will have short-term adverse effects to the Moapa dace, 
and is estimated to take less than 10 Moapa dace in the form of capture, and 3 due to mortality, 
overall the project is expected to have a significant beneficial effect on Moapa dace and its 
recovery. 

EFFECTS OF THE PROPOSED ACTION 

Effects of the action are all consequences to listed species or critical habitat that are caused by 
the proposed action, including the consequences of other activities that are caused by the 
proposed action. A consequence is caused by the proposed action if it would not occur but for the 
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proposed action and it is reasonably certain to occur. Effects of the action may occur later in time 
and may include consequences occurring outside the immediate area involved in the action. 

The updated Endangered Species Act regulations (84 FR 44976) combine effects into “all 
effects.” Even though we discuss separate categories of effects, direct and indirect effects, this 
biological opinion complies with the new regulations. 

Desert Tortoise Direct Effects 

Direct effects are the immediate effects of the action and are not dependent on the occurrence of 
any additional intervening actions for the impacts to species or critical habitat to occur. The 
proposed Project will permanently and temporarily impact approximately 2,642 acres of desert 
tortoise habitat and contribute towards the combined effects to the 14,189 acres representing the 
Release Area wherein some tortoises would be translocated to a Release Site (2,518 acres) that 
extends approximately 500 m from the fence around the solar site and 1.5 km buffer around the 
Release Site as discussed in the translocation effects section. The project will permanently and 
temporarily impact approximately 0.54 percent of the total 2,626,111 million acres available 
within the Northeastern Mojave Recovery Unit (Darst 2014). The habitat that will be 
permanently disturbed (501 acres) constitutes only approximately 0.02 percent of the habitat in 
the Northeastern Mojave Recovery Unit. 

The direct and indirect impacts of the Project were determined based on Project-specific 
characteristics, such as area of proposed land disturbance, technology to be used, and amount of 
earth-moving or surface alteration required. 

Construction and O&M Effects on Desert Tortoises 

Injury and Mortality 

Death and injury of desert tortoises could result from excavation activities such as clearing and 
grubbing of vegetation; trenching activities and entrapment in open trenches and pipes; and 
collisions with or crushing by vehicles or heavy equipment, including individuals that take 
shelter under parked vehicles and are killed or injured when vehicles are moved. Desert tortoises 
that enter or attempt to cross project access roads may be struck resulting in death or injury. 
Mortality mechanisms also include individual desert tortoises or their eggs being crushed or 
buried in burrows during construction and O&M-related activities. Because of increased human 
presence in the area, desert tortoises may be killed or injured due to collection or vandalism 
associated with increased encounters with workers, visitors, and unauthorized pets. Desert 
tortoises also may be attracted to the construction area by application of water to control dust, 
placing them at higher risk of death or injury. 

Because the solar field would be enclosed with permeable fencing and most vegetation would be 
maintained onsite during operations, it is likely that tortoises would pass through the solar field 
and reoccupy it to some extent, though the extent to which tortoise would reoccupy the site is 
unknown at this time. The presence of desert tortoises in the solar field may result in injuries or 
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death during routine maintenance of facilities. Tortoises outside of the fenced solar field may 
also be injured or killed due to truck traffic along the gen-tie line and associated access roads. 

We estimate that all life stages of desert tortoise that occur within the direct effects action area 
may be adversely affected by the proposed action. Our estimate of the numbers of desert 
tortoises that are likely to occur within the action area is from pre-project survey data. We 
acknowledge, however, that not all individuals killed or injured during construction and O&M 
activities will be detected by biologists, biological monitors, or project staff and subsequently 
reported to the Service. The inability to detect all tortoises is largely due to the cryptic nature of 
desert tortoises, fossorial habits, and limited abundance. In the case of juveniles and eggs, their 
small size and location underground reduce detection probabilities of these life stages. Another 
confounding factor is that scavengers may locate, consume, or remove carcasses before monitors 
can locate them. 

Overall, we expect death and injury of most subadult and adult tortoises to be avoided during 
construction and O&M activities through the implementation and compliance of Minimization 
Measures, including the use of authorized desert tortoise biologists and biological monitors who 
will be onsite during pre-construction and construction activities.  A Worker Environmental 
Awareness Program will inform all personnel about the desert tortoise, including checking under 
vehicles prior to moving them and what to do should they encounter a tortoise. Tortoise injury 
and mortality will also be minimized through flagging and fencing the construction boundaries, 
installing and monitoring desert tortoise fencing around construction areas, and clearing and 
translocating tortoises within the project areas prior to beginning work. Enforced speed limits 
and signs will also aid in preventing injury or mortality to desert tortoise.  

Vibration 

Equipment that would cause surface disturbance and otherwise operate during construction will 
be limited to what would be needed to grade dirt access roads, to install solar arrays, to trench for 
installation of cable and wiring, and to install the small operations building and the proposed 
electric substation. Areas outside of the exclusion fence may experience short-term vibrations 
that could potentially disturb desert tortoises and could alter breeding, feeding, and sheltering, 
which could lead to poor health and increased risk of mortality. Vibration is unlikely to be 
noticeable more than 40 or 50 feet beyond the source. Construction taking place near the 
perimeter edge of the exclusion fence is limited. Only burrows within 50 feet of the fence at the 
time of activity could be impacted by vibration. Blasting during construction would also produce 
vibration. Ground vibrations could cause stress to tortoises, which may result in avoidance of the 
area, thereby increasing the risk of mortality from increased temperatures or predators. The 
number of tortoises that could be impacted by vibration is expected to be minimal, if any. 

Adverse effects from blasting would be avoided through implementation and compliance of 
proposed Minimization Measure 15. If blasting is required in desert tortoise habitat, detonation 
will only occur after the area has been surveyed and cleared by an authorized desert tortoise 
biologist no more than 24 hours prior. A minimum 200-foot buffered area around the blasting 
site will be surveyed. A larger area will be surveyed depending on the anticipated size of the 
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explosion as determined by the authorized desert tortoise biologist. All desert tortoises above 
ground within the surveyed area will be moved 500 feet from the blasting site to a shaded 
location or placed in an unoccupied burrow. Desert tortoises that are moved will be monitored or 
penned to prevent returning to the buffered survey area. Tortoises located outside of the 
immediate blast zone and that are within burrows will be left in their burrows. All potential 
desert tortoise burrows, regardless of occupied status, will be stuffed with newspapers, flagged, 
and location recorded using a global positioning system (GPS) unit. Immediately after blasting, 
newspaper and flagging will be removed. If a burrow or cover site has collapsed that could be 
occupied, it will be excavated to ensure that no tortoises have been buried and are in danger of 
suffocation. Tortoises removed from the blast zone will be returned to their burrow if it is intact 
or placed in a similar unoccupied or constructed burrow. 

Ground-disturbing activities during O&M will be substantially less than during construction of 
the Project, such that no adverse effects from ground vibration on desert tortoises are expected to 
occur during O&M. 

Dust 

Construction activities and O&M vehicle traffic on the roads within the action area could 
generate dust that could affect vegetation adjacent to and within the action area in the short-term. 
Long-term adverse effects from dust on vegetation are not expected to occur. The buildup of dust 
on plant leaves could affect photosynthetic productivity and nutrient and water uptake, resulting 
in loss of potential foraging plants for desert tortoises. It is assumed that this low-level dusting 
effect during construction would be minimal and most likely washed away during rainstorms. 
Dust levels are expected to be reduced for the Project that will utilize mowing as compared to 
traditional methods, due to retention of plants and less disturbance to soil crusts and desert 
pavement. Construction BMPs would be in place to monitor and decrease dust pollution if 
required by use of polymeric stabilizers in the soil or with frequent watering with water trucks or 
other means. 

Effects from dust would be addressed through implementation of a Dust Abatement Plan with 
project design features to control dust impacts during all phases of the project. 

Noise 

Existing noise sources around the action area include road traffic from I-15, railroad traffic 
(Union Pacific Railroad), aircraft flyover (primarily from Nellis Air Force Base in North Las 
Vegas), and OHV usage. Noise generated during construction would be temporary in nature and 
is expected to last approximately 18 months. Construction activities would require the use of 
dozens of pieces of equipment. Noise levels at 50 feet from the two loudest equipment types for 
each construction activity, representing a conservative noise level, are expected to be between 68 
and 85 decibels. Desert tortoises outside of the proposed solar facility boundary may experience 
intermittent exposure to increased noise levels but the impacts would be temporary, and desert 
tortoise are not expected to be substantially affected given their range of movement. 
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Noise levels during the O&M phase of the Project are expected to be insignificant. The amount 
of noise during O&M would not represent a significant change from the current ambient levels. 

Increased noise levels may affect desert tortoise foraging and sheltering behavior, leading to poor 
health and increased risk of mortality, during construction and operations of the facility over a 
50-year period. While limited data exist on the effect of noise on desert tortoises, Bowles et al. 
(1999) demonstrated that the species has relatively sensitive hearing (i.e., mean = 34 dB SPL) 
but few physiological effects were observed with short-term exposures to jet aircraft noise and 
sonic booms. These results cannot be extrapolated to chronic exposures over the lifetime of an 
individual or a population. Based on the ability of other species to adapt to noise disturbance, 
noise attenuation as distance from the project increases, and the fact that desert tortoises do not 
rely on auditory cues for their survival, we do not expect any desert tortoises to be injured or 
killed as a result of project-related noise impacts. 

Project Access (Roads and Fencing) 

The primary access route to the Project would utilize existing roads. Access would be via I-15 
and North Las Vegas Boulevard, and then along existing access roads on the Reservation. These 
existing roads on the Reservation include the access road for the Southern Paiute Solar Project 
facility, roads providing access to an existing tribal aggregate operation and water wells adjacent 
to the Projects, an access road within and adjacent to the designated utility corridor, and an 
unnamed road that connects to the town of Ute, Nevada. Access to project work areas outside of 
the fenced facilities may kill or injury desert tortoises due to increased use of existing routes. 

In general, the primary effect of project access on desert tortoises is the risk of vehicle strikes. 
Because all workers will participate in the WEAP (Minimization Measures 9 and 19) and speed 
limits will be limited to no more than 25 mph (Minimization Measures 11 and 21), workers will 
be less likely to strike desert tortoises than a casual user. In addition, clearance surveys 
(Minimization Measure 6) and the use of authorized desert tortoise biologists and monitors 
during construction of the access roads would minimize the potential of vehicle strikes 
(Minimization Measures 4 and 5). 

We cannot predict how many individuals will be killed or injured due to project-related access 
because of variables such as weather conditions, the nature and condition of roads, public use 
that may be confused with project use, and activity patterns of desert tortoises at the time the 
roads are in use; however, we expect this number to be small. 

When fencing is installed, tortoises in the area can find their access to previously used burrows 
cut off. This can lead to exposure to high temperatures that can raise carapace temperature to 
lethal limits (Peaden et al. 2017). The same study documented increasing carapace temperatures 
due to pacing along the fence. There is no published literature on how long a tortoise can 
withstand prolonged extreme temperatures before succumbing to death. Shrubs remaining along 
and near fences would provide shade and help in preventing such mortality. 
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Effects of Loss of Habitat 

The Proposed Action includes the installation of temporary desert tortoise exclusion fencing 
around the solar facility, utilizing gates and cattle guards (with ramps) at ingress/egress 
locations. The permanent perimeter fence would be constructed inside of the exclusion fencing 
and would remain permeable to tortoise movements. Exclusion fencing would be removed after 
construction, allowing tortoises to move onto and through the site during operations, except 
around the substation, O&M area and BESSs, where the exclusion fencing would remain intact. 

Vegetation would be cleared along access roads, at the Project substation and O&M building, at 
inverters, and along cable trenches. However, most native vegetation within the solar arrays 
would be left in place during construction. Equipment would drive and crush vegetation as 
needed, preserving the integrity of root balls and up to 18 inches of photosynthetic material, 
allowing it to regrow after construction. Tall shrubs would be trimmed to allow for installation of 
panels. Native vegetation would remain in the solar arrays during operations and would provide 
suitable habitat for tortoises during operations. 

A total of approximately 501 acres of occupied desert tortoise habitat would be permanently 
disturbed and up to approximately 2,141 acres would be temporarily disturbed as a result of 
Project implementation. 

Construction equipment would not operate beyond the fenced boundary. Roads outside of the 
Project area that are not designated as open by the Applicant and Tribe are not to be used by 
Project personnel unless accompanied by a biological monitor. 

Because recovery of vegetation in the desert can take decades or longer, ground-disturbing 
impacts associated with the Project may be long-term. Vasek et al. (1975) found that the Mojave 
Desert transmission line construction and O&M activities resulted in an unvegetated 
maintenance road, enhanced vegetation along the road edge and between tower sites (often 
dominated by nonnative species), and reduced vegetation cover under the towers, which 
recovered significantly but not completely in about 33 years. Webb (2002) determined that 
absent active restoration following extensive disturbance and compaction in the Mojave Desert, 
soils in this environment could take between 92 and 124 years to recover. Other studies have 
shown that recovery of plant cover and biomass in the Mojave Desert could require 50 to 300 
years in the absence of restoration efforts (Lovich and Bainbridge 1999). Based on a quantitative 
review of studies evaluating post-disturbance plant recovery and success in the Mojave and 
Sonoran deserts, Abella (2010) found that reestablishment of perennial shrub cover (to amounts 
found on undisturbed areas) generally occurs within 100 years but no fewer than 40 years in 
some situations. He also found that a number of variables likely affect vegetation recovery times, 
including but not limited to climate (e.g., precipitation and temperatures), invasion by nonnative 
plant species, and the magnitude and extent of ongoing disturbance. Because the majority of the 
Project will employ drive-and-crush temporary disturbance on vegetation cut to a minimum of 
18 inches, the likelihood of vegetation recovery is much faster than if the vegetation was cut to 
the ground or completely removed. 



 
 

  
 

 

  
 

 
 

 

  

 

 
  

  

  

 

  

 

92 
08ENVS00-2021-F-0106 
and 08ENVS00-2021-I-0107 

The project will employ drive-and-crush temporary disturbance on vegetation cut to a minimum 
of 18 inches. Mowing and trimming allows vegetation to remain in place, thereby allowing 
tortoises to reinhabit the solar field after construction and continue using the burrows within their 
home ranges. Therefore, the likelihood of vegetation recovery is much faster than if the 
vegetation was cut to the ground or completely removed. The vegetation recovery will be 
monitored. We anticipate that an unknown number of desert tortoises would re-occupy the site. 

The proposed Project will permanently and temporarily impact approximately 2,642 acres of 
desert tortoise habitat and contribute towards the combined effects to the 14,189 acres 
representing the Release Area wherein some tortoises would be translocated to a Release Site 
(2,518 acres) that extends approximately 500 m from the fence around the solar site and 1.5 km 
buffer around the Release Site as discussed in the translocation effects section. The project will 
directly impact approximately 0.54 percent of the total 2,626,111 million acres available within 
the Northeastern Mojave Recovery Unit (Darst 2014). The habitat that would be permanently 
disturbed (501 acres) constitutes approximately 0.02 percent of the habitat in the Northeastern 
Mojave Recovery Unit. While the model does not take into account anthropomorphic 
disturbances that have historically or are currently affecting the species, it is unlikely that 
consideration of these would result in a substantial change in this estimate. 

While this percentage (0.02) does not constitute a numerically significant portion of the 
Northeastern Mojave Recovery Unit, we do not have the ability to place a numerical value on 
edge effects, habitat degradation, and overall fragmentation that the proposed action may cause 
or that occurs in the recovery unit as a whole. As a result, the low percentage of habitat within 
the recovery unit that would be lost underestimates impact of the proposed project on the desert 
tortoise, especially in light of existing land uses, changes in species composition, and fire 
regimes due to establishment of nonnative plant species, existing and increasing disease and 
predation rates, and the expansion of human occupancy in what were once remote desert 
landscapes. The revised recovery plan (Service 2011a) and 5-year review (Service 2010a) 
provide detailed discussions of these and other past, present, and future threats facing the desert 
tortoise. 

Handling and Translocation Effects  

All desert tortoises found on the project site will be captured and removed according to the 
Translocation Plan (Appendix). Effects would occur both to the translocated tortoises and to the 
resident tortoises where translocatees are moved. An estimated 60 adult tortoises will be moved 
within the Release Area (including both those translocated up to 500 m surrounding the fenced 
solar field and those indirectly translocated more than 500 m). These numbers could be higher 
depending upon the actual number of tortoises in the area during clearance. We estimate that the 
totals could be 25 percent higher (75 translocated tortoises). Translocated tortoises would be 
handled, have transmitters affixed, given health assessments with tissue sampling, and moved. 
Tortoises could incur injury or death. Some adult tortoises would be passively or actively 
reintroduced to mowed areas of the project site after construction as detailed in the Disposition 
Plan. Smaller juvenile tortoises would be moved under the same geographic criteria as adults. 
We estimate that up to 494 juvenile desert tortoises (<180mm) may occur in the action area. Of 
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these, we estimate that 35 may be translocated. 

Capture and translocation of desert tortoises may result in accidental death and injury from stress 
or disease transmission associated with handling tortoises, stress associated with moving 
individuals outside of their established home range, stress associated with artificially increasing 
the density of tortoises in an area and thereby increasing competition for resources, and disease 
transmission between and among translocated and resident desert tortoises. Capture and handling 
of translocated and resident desert tortoises for the purposes of conducting health assessments, 
which includes visual inspection relative to body condition, clinical signs of disease, and 
collection of biological samples for disease screening (i.e., blood samples to test for antibodies to 
pathogens), could result in accidental death or injury. 

Capturing, handling, and moving tortoises for the purposes of translocating them out of the 
project areas or out of harm’s way (along the collector lines or gen-tie line) may result in 
accidental death or injury if these methods are performed improperly, such as during extreme 
temperatures or if individuals void their bladders and are not rehydrated. Averill-Murray (2002) 
determined desert tortoises that voided their bladders during handling had lower overall survival 
rates (0.81 to 0.88) than those that did not void (0.96).  

The Applicant’s Translocation Plan (Appendix) includes protocols to minimize translocation 
effects and will continue to be adaptively managed over time to facilitate successful 
translocation. Because the Applicant will employ desert tortoise biologists approved by the 
Service, adhere to the most recent guidance, and implement the conservation measures outlined 
in the proposed action, we anticipate any mortality or injury to desert tortoises from activities 
associated with translocating tortoises is unlikely. 

Translocation has the potential to increase the prevalence of diseases, such as URDT, in 
translocated and resident desert tortoises. Physiological stresses associated with handling and 
movement or from density-dependent effects could exacerbate this risk if translocated 
individuals with subclinical URTD or other diseases that present symptoms subsequent to 
translocation. This potential conversion of translocated desert tortoises from a non-contagious to 
contagious state may increase the potential for infection in the resident population above pre-
translocation levels. To minimize this risk, health assessments (physical and biological) would be 
conducted on all desert tortoises to be translocated prior to being released in accordance with the 
most recent Service guidance (Service 2019a). 

Translocated desert tortoises will not be released into the Release Area until results of the disease 
tests have been received and the Service approves the disposition plan for each individual. While 
awaiting test results, desert tortoises will be monitored in-situ or penned (i.e., quarantined) onsite 
no longer than 12 months. Handling and blood collection may result in elevated stress levels that 
render individuals more susceptible to disease or dehydration from loss of fluids. Because the 
Applicant will employ experienced biologists, approved by the Service and trained to perform 
health assessments and collection of biological samples, we do not expect these activities to 
result in death or injury of any individuals. Furthermore, disease screening and quarantine 
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procedures will reduce the potential for introduction and spread of disease due to translocation. 

Any desert tortoises placed in quarantine pens could increase their exposure and vulnerability to 
stress, dehydration, and inadequate food resources. However, because desert tortoises will be 
monitored regularly, care will be administered following specific procedures, and the quarantine 
period will not exceed 12 months, we anticipate that quarantined individuals are unlikely to 
experience death or injury from the vulnerabilities identified above. The potential exists, 
however, for predators or poachers to target quarantined desert tortoises. This risk also is 
expected to be minimized through regularly scheduled monitoring in accordance with the desert 
tortoise translocation plan. Desert tortoises monitored in-situ may be subject to similar effects as 
those in quarantine pens; however, because these individuals will be confined to large areas 
within their existing home ranges, we anticipate that the potential for increased stressors would 
be relatively low and adequate shelter and food resources would be accessible until translocation. 

While we cannot reasonably predict if an increase in disease prevalence within the resident 
population may occur due to translocation, we believe the following circumstances will reduce 
the magnitude of this risk: 

• The Applicant will use experienced biologists and approved handling techniques that are 
unlikely to result in substantially elevated stress levels in translocated animals; 

• Desert tortoises in the project footprint are currently part of a continuous population with 
the resident populations of the Recipient Site and are likely to share similar pathogens 
and immunities; 

• Density-dependent stresses are unlikely to occur for reasons stated below; 
• Long-term monitoring of translocated individuals will be implemented to determine the 

prevalence of disease transmission. 

Boarman (2002), in a review of literature on threats to the desert tortoise, stated that the adverse 
effects of translocating desert tortoises include increased risk of mortality, spread of disease, and 
reduced reproductive success. Translocated desert tortoises have a tendency, at least initially, to 
spend more time aboveground moving through their environment than animals within their home 
ranges; this tendency exacerbates at least some of these threats. 

Field et al. (2007), Nussear (2004), and Nussear et al. (2012) have conducted studies focused on 
translocating desert tortoises and found that translocated animals seem to reduce movement 
distances following their first post-translocation brumation to a level that is not significantly 
different from resident populations. As time increases from the date of translocation, most desert 
tortoises change their movement patterns from dispersed, random patterns to more constrained 
patterns, which indicate an adoption of a new home range (Nussear 2004). Walde et al. (2011) 
found that movement patterns of desert tortoises translocated from Fort Irwin differed from those 
of animals studied elsewhere but describe their results as “apparent trends” because they have 
not completed analyses to determine if these trends were statistically significant. Translocated 
animals moved greater distances than residents and controls through the four years of their study. 

Desert tortoises that were translocated short distances moved much shorter distances than those 
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that were translocated long distances. Moving desert tortoises shorter distances can result in the 
animals attempting to return to their original capture site. Attempts to return to the capture site 
would cause individuals to spend relatively greater amounts of time aboveground; if they 
encounter and follow fence lines during this movement, it may further increase the amount of 
time they spend aboveground. These behaviors may expose them to elevated risks of predation 
and exposure to temperature extremes that they would otherwise avoid. Desert tortoises that 
spend less time aboveground are less vulnerable to predation and environmental extremes. We 
expect tortoises that are moved from the project site would spend more time aboveground and 
moving, at least during the first year, which means they would be more vulnerable to predators, 
adverse interactions with other desert tortoises, and weather conditions than resident or control 
animals. Locating desert tortoises translocated from the solar facility via telemetry as outlined in 
the long term monitoring plan would ensure that they not exhibiting behaviors that may endanger 
their well-being such as walking along the exclusion fence. 

Hinderle et al. (2015) found that almost half of desert tortoises translocated 2 km returned to 
their capture site; only one desert tortoise moved 5 km returned to the capture site; and no desert 
tortoises returned home from 8 km away. The propensity for desert tortoises to attempt to return 
to their capture site would increase the likelihood that they would encounter an exclusion fence 
and pace it; while pacing the fence, they may be attacked by predators or exposed to extreme 
weather. Despite the fact that Hinderle et al. (2015) found that almost half of the animals in their 
study returned to their capture sites, more than half did not. The potential exists that these 
animals remained within their home ranges after translocation and made no effort to return to the 
capture site, at least immediately. 

In spring 2013, biologists translocated 108 adult and 49 juvenile desert tortoises from 
approximately 2,000 acres of the K Road Moapa Solar Project on the Moapa River Indian 
Reservation northeast of Las Vegas; they also monitored 18 adult desert tortoises as controls or 
residents. Extremely high temperatures during the summer may have killed two or more adult 
translocated desert tortoises. Predators likely killed eight juvenile translocated desert tortoises. 
No resident or control desert tortoises died during monitoring.  

We are aware of two other instances where monitoring of large numbers of control and resident 
desert tortoises accompanied the translocation of desert tortoises (Fort Irwin and Ivanpah Solar 
Electric Generating System). At Fort Irwin, Esque et al. (2010) found that “translocation did not 
affect the probability of predation: translocated, resident, and control tortoises all had similar 
levels of predation.” At the Ivanpah Solar Electric Generating System, the numbers of 
translocated, resident, and control desert tortoises that have died since the onset of work at the 
Ivanpah Solar Electric Generating System are roughly equal (Davis 2014), which seems to 
indicate that translocation is not a factor in these mortalities; among translocated, resident, and 
control animals, predation by canids is the greatest source of mortality. 

As with prior translocations, we anticipate that predation is likely to be the primary source of 
post-translocation mortality particularly for small tortoises (Nussear 2004, Field et al. 2007). To 
minimize the risk of predation, the Disposition Plan will include release sites preferentially 
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located away from known areas of concentrated predator sign if any are identified. 

Drought conditions seem to affect translocated and resident desert tortoises similarly. Field et al. 
(2007) monitored translocated and resident desert tortoises during drought conditions and found 
no significant difference between resident and translocated animals. Field et al. (2007) noted that 
most of the translocated desert tortoises “quickly became adept at life in the wild,” despite the 
harsh conditions. The level of winter rainfall may dictate the amount of predation observed in 
desert tortoises, with less precipitation potentially increasing predation rates (Drake et al. 2009, 
Esque et al. 2010). Although we have concluded that the amount of rainfall preceding 
translocation is not likely to decrease the survival rate of desert tortoises that would be moved 
from within the project areas. 

Nussear et al. (2012) investigated the effects of translocation on reproduction in 120 desert 
tortoises. They found that, in the first year since translocation, the mean reproductive effort for 
translocated desert tortoises was slightly less than that of residents. Nussear et al. (2012) noted 
that the translocated animals may have benefited from being fed while in the pre-translocation 
holding facility. If the food provided in the facility increased their production of eggs in the first 
year after translocation, translocated desert tortoises that were not held in captivity and fed prior 
to release may have produced fewer eggs than he observed in his experiment. In the second and 
third year after translocation, the mean number of eggs was not different between resident and 
translocated desert tortoises. Given the long reproductive life of desert tortoises and the fact that 
translocated animals produced the same number of eggs as residents the first year after 
translocation, the decrease in the output of eggs from translocation desert tortoises for a year will 
not have a measurable effect on the overall health of the population, either locally or on a 
broader scale. 

In spring 2009, 570 tortoises were translocated from the United States Army National Training 
Center at Fort Irwin in California south of the project boundary. Genotypes were determined for 
the translocated male tortoises and an additional 190 resident male tortoises (Mulder et al. 2017). 
In 2012, 96 female tortoises (50 resident and 46 translocated) were tracked, and nests were 
visited until blood samples were taken from all live hatchlings (97 hatchlings from 36 nests) and 
genotyped. The paternity was determined for 35 hatchlings, and all 35 hatchlings were found to 
be offspring of resident males, with translocated males producing no offspring (Mulder et al. 
2017). Translocated males could have reduced fitness due to stress or expended energy in a new 
environment. Since this is only one study, it is not known if this occurs for all translocated males 
and, if so, how long it takes before translocated males start breeding. 

Translocation also affects resident desert tortoises within the maximum dispersal area due to 
local increases in population densities. Desert tortoises from the solar facility site would be 
moved to areas now supporting a resident population, which may result in increased inter-
specific encounters and, thereby, an increased potential for spread of disease, potentially 
reducing the health of the overall population; increased competition for shelter sites and other 
limited resources; increased competition for forage, especially during drought years; and 
increased incidence of aggressive interactions between individuals (Saethre et al. 2003). To 
minimize potential density-dependent effects, recipient areas must be of sufficient size to 
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accommodate and maintain the resident and translocated desert tortoises (Service 2019a). 

For this project, a disjunct recipient site is not proposed. Rather, tortoises would be translocated 
to the area immediately adjacent to the proposed solar site. The Release Area of 14,189 acres, 
wherein some tortoises would be translocated to a Release Site (2,518 acres), extends 
approximately 500 m from the fence around the solar site and 1.5 km buffer around the Release 
Site as discussed in the translocation effects section.  

Portions of the Release Area and Release Site were surveyed as part of the desert tortoise surveys 
conducted in 2019 (Newfields 2019, Figure 15). One-hundred-percent coverage surveys were 
conducted over the entirety of these areas following Service protocols (Service 2009, 2019b). 
Health assessments have not yet been performed on any tortoises within the Release Area. 

The maximum recommended post-translocation density within the North Eastern Mojave 
Recovery Unit (NEMRU) is 6.1 adult tortoises/sq. km (Service 2018b). The Project is expected 
to move 75 adult tortoises and an unknown number of juvenile tortoises. However, some portion 
of these may be returned to the interior of the project site following construction while others 
would be moved to the nearest suitable site outside the proposed disturbance areas – a distance of 
less than 500 m. Given the short distance of these translocations, these tortoises would likely be 
moved a distance within the typical diameter of a tortoise home-range and would, therefore, not 
contribute substantially to increased densities in the Release Area. Furthermore, grading of the 
solar site would be minimized during construction and existing vegetation would be crushed 
and/or trimmed where feasible; permanent fencing for the project would be permeable to desert 
tortoises and many relocated or translocated tortoises are expected to return to the project area 
following construction. For these reasons, the proposed translocation procedures would largely 
preserve the existing spatial juxtaposition of tortoises in and around the Project site and Release 
Area. 

Finally, the density targets for relocation areas were promulgated, in large part, to reduce the risk 
of increased disease transmission. Since tortoises would be moved very short distances during 
this Project, it is unlikely that individuals would experience disease transmission risks to which 
they are not already exposed. 

If the total number of adult tortoises found during clearance surveys exceeds the project’s 
translocation limit, as established in the Incidental Take Statement of this biological opinion, 
then the Project proponent may be subject to any additional coordination, surveys, and 
assessment required as a result of BIA’s potential re-initiation of Section 7 consultation with the 
Service. 

The 2,518-acre Release Site represents 0.09 percent of the 2,626,111 million acres of remaining 
desert tortoise habitat in the Northeastern Mojave Recovery Unit, and the wider 14,189-acre 
Release Area buffer constitutes 0.54 percent. Although the Release Site and Release Area were 
not surveyed, a broad area that overlaps portions of them was (Newfields 2019; Figure 15). That 
survey found 92 adults and 9 juvenile tortoises for a population estimate of 183 (CI 96-346) in an 
area of 6,070 acres (24.6 km2). Based on those surveys, we have calculated a desert tortoise 
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density of 7.4 adult tortoises per km2 for the region (Figure 15). The tortoise density within the 
solar field of this project is 5.2 tortoises per km2 (estimate of 60 tortoises / 10.5 km2). The 
maximum recommended post-translocation density within the Northeastern Mojave Recovery 
Unit is 6.1 adult tortoises per km2 (Service 2020c). This Project is unique in that the tortoise 
density within the region is already above this level (7.4 tortoises per km2). 

Based on the survey data for the solar fields, we estimated that 60 adult tortoises may be 
translocated (we add a buffer of 25% for a total of 75 when calculating take). There will be two 
groups of translocated tortoises: those that will be returned back into the interior of the solar site 
following construction, and those that will be translocated to the nearest suitable habitat outside 
of the fenced solar site within 500 m. The project will attempt to balance the number of adult 
tortoises in each group (up to a minimum of 20 tortoises per group). Because the exact final 
number of tortoises in either group cannot be known until tortoises are located during clearance 
surveys, we have calculated densities of adult tortoises using estimates of tortoises per group. 

These are intended to be approximations and are not intended as thresholds. Final numbers in 
either group may deviate from those used in these calculations, but would not deviate enough to 
produce meaningful differences for the purposes of density calculations. Out of the estimated 60 
translocated adult tortoises, approximately 15 would be penned and held off-site for release back 
into the solar site post-construction. The remainder (up to 45 tortoises) would be translocated 
over the fence into the Release Site. The translocation of up to 45 tortoises into the Release Site 
(plus resident tortoises) would result in an immediate increase in density in the Release Site (up 
to 12.8 tortoises per km2) but this is expected to decrease as tortoises disperse within the wider 
Study Area Recipient Site. 

Tortoises released into the 2,518-acre (10.2 km2) Release Site (500 m buffer around the 
fenceline) will be allowed to move within their home range, excluding the solar site during 
construction. Tortoises would likely disperse into the surrounding 14,189-acre (57.4 km2) 
Release Area buffer (the 1.5-km buffer around the set of potential release locations). 
Collectively, the Release Site and Release Area buffer constitute 16,707 acres (67.7 km2; 
Recipient Site). If we assume that the tortoise density is the same in the Release Area buffer as 
the density within the translocation Release Site (7.4 tortoises per km2), then we would assume 
there to be 75 adult tortoises in the 2,518-acre Release Site (10.2 km2 x 7.4 tortoises per km2) 
and 425 resident adult tortoises (57.4 km2 x 7.4 tortoises per km2) within the 14,189-acre buffer. 
This produces a total estimate of 545 adult tortoises in the Recipient Site post-translocation. 
After the translocation of up to approximately 45 tortoises into the Release Site and subsequent 
dispersal within the Recipient Site, the density of the Recipient Site would increase from 7.4 to 
8.0 tortoises per km2 ([75+425+45] / 67.7 km2). 

The majority of the solar field would not be graded during construction and existing vegetation 
would be left largely intact; permanent fencing for the project would be permeable to desert 
tortoises. All returned and many translocated tortoises may return to the project area following 
construction. Therefore, the increase in tortoise density in the Recipient Site (from 7.4 pre- 
translocation to 8.0 after the first translocation) is not expected to be a permanent increase. 
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Figure 15. Map of regional survey. 
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Immediately after all translocation is completed post-construction and the approximately 20 
penned tortoises are returned to the solar site, the tortoise density within the solar site would be 
1.4 tortoises per km2 (15 / 10.5 km2). We expect the relative densities between the solar site and 
Recipient Site to shift toward an equilibrium as tortoises move freely between the solar site and 
Recipient Site. The average across the entire Recipient Site and the solar site would be 
approximately 7.2 tortoises per km2 ([500 + ~60 tortoises] / [67.7 + 10.5 km2]). Table 9 shows 
the post-translocation and relocation tortoise density estimates. 

We anticipate that density-dependent effects on resident desert tortoise populations are likely to 
be minor for the following reasons: 

• Health assessments will be performed on all desert tortoises prior to translocation and 
relocation, thus decreasing the potential for introduction of infectious diseases to the 
recipient areas; 

• Tortoise density will be the highest in the recipient area only during construction; 
• Relocation and translocation will be implemented such that individuals are distributed 

throughout the area; 
• The recipient areas are contiguous with suitable desert tortoise habitat, which will 

facilitate dispersal into other areas; and 
• Long-term monitoring will provide opportunities to implement adaptive management to 

address any observed unanticipated effects. 

Table 9. Adult tortoise densities before and after translocation and relocation.  

Translocation 

Recipient Site 

size (km2) 

Current # 

of tortoises 

in 

Recipient 

Site 

Current 

estimated 

density in 

Recipient 

Site 

(# tortoises 

per km2) 

# of tortoises 

post 

translocation 

(resident and 

translocated)1 

Temporary 

post-

translocation 

density in 

Recipient Site

 (# tortoises per 

km2)1 

Post-

translocation and 

post-relocation 

density in 

Recipient Site 

and solar site (# 

tortoises per 

km2)1,2 

67.7 500 7.4 560 8.0 7.2 

1 These numbers may be higher if more than the estimated 60 tortoises are translocated. 
2 545 resident and translocated tortoises + 15 returned = 560 tortoises. 560 tortoises / 78.2 km2 = 7.2 tortoises/ km2 

During the translocation work at Fort Irwin, researchers tested over 200 desert tortoises for 
differences in the levels of corticosterone, which is a hormone commonly associated with stress 
responses in reptiles; Drake et al. (2012) “did not observe a measureable physiological stress 
response (as measured by [corticosterone]) within the first two years after translocation.” The 
researchers found no difference in stress hormone levels among resident, control, and 
translocated desert tortoises. For these reasons, we conclude that the addition of translocated 
desert tortoises to the Recipient Site would not result in detrimental effects to translocated or 
resident animals. 
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Various studies have documented mortality rates of 0, 15, 21, and 21.4 percent of translocated 
desert tortoises in other areas (Nussear 2004, Field et al. 2007). Nussear (2004) found that 
mortality rates among translocated desert tortoises were not statistically different from that 
observed in resident populations. However, this study did not compare mortality rates in resident 
populations to those in control groups; therefore, we cannot determine if the translocation caused 
increased mortality rates in the resident population. Recent studies in support of the Fort Irwin 
expansion compared mortality rates associated with resident and translocated desert tortoise 
populations with that of control populations; preliminary results indicated translocation did not 
increase mortality above natural levels (Esque et al. 2010). This and other fieldwork indicate that 
desert tortoise mortality is most likely to occur during the first year after release. After the first 
year, translocated individuals are likely to establish new home ranges and mortality is likely to 
decrease. 

The probability for survival for tortoises over 160 mm was studied in the vicinity of the Ivanpah 
solar facility during a 5-year study (58 translocated tortoises, 112 resident tortoises, and 149 
control tortoises; Dickson et al. 2019). Translocated tortoises were found to have 89% to 99% 
the survival rates of resident or control tortoises. This may be because tortoises were released 
within 500 m of their home range or because tortoises were translocated in early spring, giving 
them time to dig burrows and become familiar with the environment before the heat of the 
summer. Another study of four translocation sites (Nafus et al. 2017) tested the relationship of 
habitat features to translocation dispersal and survival of juvenile desert tortoises in southern 
Nevada. Findings indicated that the presence of rodent burrows, substrate texture, and wash 
presence provided refugia, allowing tortoises to avoid predator detection and reduce overall 
mortality. 

Natural mortality rates of juvenile desert tortoises are greater than those of adult tortoises. In 
general, we expect that healthy populations have a large number of desert tortoises smaller than 
180 mm (Turner et al. 1987), but only limited information exists on the actual numbers of small 
tortoises in a given area. Additionally, juvenile desert tortoises use resources differently than do 
adults (Wilson et al. 1999) and we expect that juveniles and adults interact much less frequently 
than do adults. Due to differences in habitat use influenced by both physical and physiological 
differences between adult and juvenile desert tortoises, we expect overlapping of ranges during 
growth and dispersal of the juvenile desert tortoise. Consequently, we do not expect translocating 
juvenile desert tortoises at higher densities than adult animals would result in any density-
dependent adverse effects. 

Based on the information described above, we anticipate that survival rates of adult desert 
tortoises moved from the project sites will not significantly differ from that of animals that have 
not been moved. We expect that desert tortoises would be at greatest risk during the time they are 
spending more time aboveground than resident animals. We cannot precisely predict the level of 
risk that will occur after moving desert tortoises because regional factors that we cannot control 
or predict (e.g., drought, predation related to a decreased prey base during drought, etc.) would 
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likely influence the mortality rates. 

While we have data to help evaluate the effects to tortoises translocated into the short-distance 
and distant release areas, we have much less information regarding effects to tortoises that will 
get placed into holding facilities and moved back into the solar facility after construction. The 
site will contain native vegetation that desert tortoises rely on for forage and shelter; however, 
this vegetation will have been mowed and crushed in order to install the solar panels. The site 
will also contain new access roads that will fragment the landscape to some extent.  

There is currently one ongoing study of a solar site that left vegetation within the facility and 
allowed tortoises access to the site. The Valley Electric Association constructed a solar project 
on 80 acres in Pahrump, Nevada. Vegetation onsite was mowed and crushed while solar panels 
were installed. Four tortoises were held in pens during construction, affixed with transmitters, 
and released back into the solar site in October 2017. Monitoring reports to the Service have 
documented that two of these tortoises, a female and male, have been found within and around 
the solar site since construction. In 2019, the female was found within the facility nine times and 
the male was located within the facility once. The vegetation in the facility has rebounded from 
being crushed, and the tortoises appear to be using the site as habitat. While this project is small 
in scale in comparison to the proposed project, we believe it is likely that tortoises will use the 
site once returned. There is also a chance that tortoises placed back into the mowed site will 
move out of the area after release. Identifying how tortoises respond to being placed back into 
the site, how and if they use the site, and how many stay within the site is the main focus of the 
habitat use study that will be funded by the Applicant. BIA and the Applicant will also 
adaptively manage tortoises post construction, and will work with the Service to remedy any 
unforeseen adverse effects to desert tortoises from being released in, and having access to the 
site.  

In conclusion, we do not anticipate that capture and moving desert tortoises out of harm’s way 
would result in death or injury because these individuals would remain near or within their 
existing home range, which is not likely to result in significant social or competitive impacts to 
resident desert tortoises in the area. Following release of desert tortoises translocated outside of 
their home range, a small number may die due to exposure, stress, dehydration, inadequate food 
resources, and increased predation. We anticipate most of this mortality is likely to occur in the 
first year after release, during the period that translocated animals are attempting to establish new 
home ranges. In addition, we anticipate that a small number of resident desert tortoises at the 
Recipient Site may die from natural causes due to these same vulnerabilities. However, we 
cannot determine if mortality rates in the translocated or resident populations would be above 
natural mortality levels for the Recipient Site. In addition, the potential impacts of capturing, 
handling, and moving tortoises for the purposes of translocation would be avoided or reduced 
through implementation of the actions specified in the implementation of the Service-approved 
Translocation Plan (Appendix A). Lastly, as described in the Translocation Plan, translocated 
desert tortoises will be allowed back into the project site, monitored, findings reported to the 
Service, and adaptive management strategies implemented as needed. 
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Post-Translocation Monitoring 

The Applicant will attach transmitters for direct tracking to all translocated desert tortoises large 
enough to be telemetered to determine space-use patterns of translocated desert tortoises for one 
year. After one year, the number of telemetered tortoises would be reduced for long-term 
monitoring. In the project area, this tracking program would include: 1) adult and juvenile 
tortoises (with a target sample size of 20) that were held in pens and directly relocated to the 
project site; and 2) approximately 20 of the tortoises translocated a short distance. A sufficient 
subset of resident tortoises in the Release and Control areas would be tracked for comparison to 
the project site (with a target sample size of 20 in each group). 

Some potential exists that handling of desert tortoises may cause elevated levels of stress that 
may render these animals more susceptible to disease or dehydration from loss of fluids. 
However, because the Applicant will employ experienced biologists approved by the Service, we 
do not expect handling and monitoring activities to result in death or injury of any individuals. 

Long-term monitoring would consist of two primary goals: 1) additional direct tracking of 
individual movements to assess re-occupation of the project area as well as environmental 
covariates potentially influencing tortoise movements; 2) assessment of evidence of reproduction 
on the site. 

Post-translocation monitoring provides for adaptive management. Action can be taken if 
unpredicted scenarios occur. For instance, if translocated and returned tortoises do not end up 
using the mowed areas of the solar facility, densities within the Recipient Site may increase to 
high levels. If the monitoring documents that tortoises have rapidly declining body condition 
scores or other factors of concern, tortoises would be moved to a holding facility until a location 
is determined for additional translocation. 

Desert Tortoise Indirect Effects 

Indirect effects are those for which the proposed action is an essential cause, and that are later in 
time, but still reasonably certain to occur. If an effect will occur whether or not the action takes 
place, the action is not an essential cause of the indirect effect. In contrast to direct effects, 
indirect effects are more subtle, and may affect tortoise populations and habitat quality over an 
extended period of time, long after surface-disturbing activities have been completed. Indirect 
effects are of particular concern for long-lived species such as the desert tortoise because project-
related effects may not become evident in individuals or populations until years later. 

The area of indirect effects is defined as the area within 0.5 miles of the project area including 
the proposed translocation area. We have expanded this area in order to capture connectivity 
effects between the Arrow Mountain Range to the west and the Muddy Mountain Range to the 
east. Indirect effects do not involve ground-disturbing activities but instead consider effects from 
habitat fragmentation, decreased connectivity, lighting, herbicide use, and accidental spills of 
hazardous materials associated with the project. The effects are caused by the proposed action, 
but they are later in time, reasonably certain to occur, and have the potential to impact desert 
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tortoise and their habitat in the surrounding area. The magnitude of indirect effects is expected to 
decrease as distance from the action area increases.  

Potential indirect effects from the proposed action would be addressed through implementation 
of project design features that control impacts such as soil erosion, dust, stormwater runoff, and 
water quality during all phases of the project. In addition, the Applicants would prepare and 
implement a Worker Education and Awareness Plan, Raven Management Plan, Integrated Weed 
Management Plan, Spill Prevention and Emergency Response Plan, and Hazardous Materials 
and Waste Management Plan. 

Lighting 

Temporary lighting would be used during construction at dawn and dusk at the construction 
offices, laydown yard, and substation area. There may also be mobile lighting located at 
entrances during construction. Lighting would likely be used more during the wintertime to 
ensure safe working conditions for personnel. Minimal lighting would be used onsite and would 
be directed inward and downward. Site lighting could include motion sensor lights for security 
purposes. Lighting used onsite would be of the lowest intensity foot candle level, in compliance 
with any applicable requirements from the Band, measured at the property line after dark. The 
Project’s lighting system would provide O&M personnel with illumination for both normal and 
emergency conditions near the main entrance, O&M building, and the Project substation. 
Lighting would be designed to provide the minimum illumination needed to achieve safety and 
security objectives and would be downward facing and shielded to focus illumination on the 
desired areas only. Therefore, light trespass on surrounding properties would be minimal. If 
lighting at individual solar panels or other equipment is needed for night maintenance, portable 
lighting would be used. Nighttime construction would be rare, but artificial lighting could cause 
behavioral changes in tortoises, causing them to come out of their burrows. This could expose 
them to possible mortality from predators or stress-induced fence pacing. Project lighting is not 
expected to have a more than negligible effect on desert tortoises near and adjacent to the 
Project. 

Predator Subsidies 

Avian predators, such as the common raven (Corvus corax), and scavengers (e.g., coyotes) 
benefit from a myriad of resource subsidies provided by human activities as a result of 
substantial development within the desert. Human activities facilitate expansion of raven and 
coyote populations because food and water subsidies and roosting and nesting substrates would 
otherwise be unavailable; these animals prey on eggs, juvenile, and adult desert tortoises. These 
subsidies can include food (e.g., garbage), water (e.g., detention ponds), nesting substrates (e.g., 
transmission lines and fencing), cover, and safety from inclement weather or predators (e.g., 
office buildings). Aside from the Tribal community, no other human communities occur in the 
action area. 

Common raven populations in some areas of the Mojave Desert have increased 1,500 percent 
from 1968 to 1988 in response to expanding human use of the desert (Boarman 2002). Since 
ravens were scarce in the Mojave Desert prior to 1940, the existing level of raven predation on 
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juvenile desert tortoises is considered an unnatural occurrence (BLM 1990). Natural predation 
rates may be altered or increased when natural habitats are disturbed or modified. Thus, facility 
infrastructure, such as collector lines, gen-tie transmission lines, fences, buildings, and other 
structures on the project site may provide perching, roosting, and nesting opportunities for ravens 
and other avian predators. 

Road-kill of wildlife along I-15 provides additional attractants and subsidies for opportunistic 
predators and scavengers but is not likely to increase appreciably as a result of the project. 
Carcasses of any type (bird, mammal, etc.) may attract predators to the project site. Removal of 
carcasses when found would eliminate the odor and further attraction to the site by predators. 

In addition to ravens, feral dogs have emerged as significant predators of desert tortoises 
adjacent to residential areas. Though feral dogs may range several miles into the desert and have 
been found digging up and killing tortoises (Evans 2001), there have not been any reports of 
feral dogs in the Project area. 

Red-tailed hawks (Buteo jamaicensis) are confirmed predators of desert tortoise. In spring 2015, 
a study in the Chemehuevi critical habitat unit in California, found juvenile tortoise scutes within 
red-tailed hawk pellets under transmission line structures (Anderson and Berry 2019). Of the 
pellets collected, 4.4 percent contained one to several juvenile tortoise scutes. This is the first 
report of predation on tortoises by red-tailed hawks. 

To avoid and minimize the availability of project sources for predators, subsidies will be 
minimized by Minimization Measures 11, 12, and 21 which propose trash and litter control and 
monitoring for the presence of ravens and other predators. A Raven Management plan will be 
implemented if predator densities substantially increase near the facility. Specific minimization 
actions to be implemented include onsite trash management, elimination of available water 
sources, designing structures to discourage potential nest sites, use of hazing to discourage raven 
presence, and active monitoring of the site for presence of ravens.  

Exposure to Chemicals 

The primary wastes generated at the Project during construction, operation, and maintenance 
would be nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would 
be used and stored on the solar site. The BESS, if included, could include lithium-ion batteries 
that would need replacement periodically and the used batteries would need to be disposed of 
according to appropriate protocols. The primary hazardous materials on site during construction 
would be the fuels, lubricating oils and solvents associated with construction equipment. The 
nonhazardous wastes produced by construction and O&M activities would include defective or 
broken electrical materials and batteries, empty containers, the typical refuse generated by 
workers and small office operations, and other miscellaneous solid wastes. The types of wastes 
and their estimated quantities will be discussed in a hazardous materials plan that will be 
developed for the Project. 

The Applicant has prepared a Spill Prevention and Emergency Response Plan that addresses 
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waste and hazardous materials management, including BMPs related to storage, spill response, 
transportation, and handling of materials and wastes. Waste management would emphasize the 
recycling of wastes where possible and would identify the specific landfills that would receive 
wastes that cannot be recycled. 

The primary wastes generated at the Project during construction, operation, and maintenance 
would be nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would 
be used and stored on the Project site. The BESS, if included, could include lithium-ion batteries 
that would need replacement periodically, and the used batteries would need to be disposed of 
according to appropriate protocols. The primary hazardous materials onsite during construction 
would be the fuels, lubricating oils, and solvents associated with construction equipment, which 
could impact desert tortoise through poisoning causing decreased health or mortality. The 
nonhazardous wastes produced by construction and O&M activities would include defective or 
broken electrical materials and batteries, empty containers, the typical refuse generated by 
workers and small office operations, and other miscellaneous solid wastes. 

The Applicant will prepare a Spill Prevention and Emergency Response Plan and a Hazardous 
Materials and Waste Management Plan to address waste and hazardous materials management 
including BMPs related to storage, spill response, transportation, and handling of materials and 
wastes. Waste management would emphasize the recycling of wastes where possible and would 
identify the specific landfills that would receive wastes that cannot be recycled. 

Mechanical treatment of weeds is the preferred method for the Project; however, herbicides may 
be used if necessary. Herbicide use would follow those approved in BLM’s Programmatic EIS 
(PEIS) for Vegetation Treatments Using Aminopyralid, Fluroxypyr, and Rimsulfuron on BLM 
Managed Lands in 17 Western States (BLM 2007, BLM 2016).  The herbicides that may be used 
in mowed areas, based on those allowed on BLM lands, include aminopyralid, clopyralid, 
imazapyr, imazapic, glyphosate, metasulfuron methyl, and rimsulfuron. The Applicant would 
implement a Site Restoration Plan and an Integrated Weed Management Plan that specifies 
procedures for managing vegetation and minimizing the spread of non-native and noxious 
weeds, including integrated pest management and use of herbicides. Standard Operating 
Procedures (SOPs) would be incorporated into the Integrated Weed Management Plan 
(Appendix E of the DEIS) and implemented. Herbicides that are believed to have deleterious 
effects on reptiles, such as 2,4-D, would not be allowed. Any herbicide use would be used during 
the less active tortoise season. 

Water is the preferred method for reducing dust for the Project; however, palliatives may be used 
in permanent disturbance areas at the beginning of construction where tortoises have been 
excluded. Approved palliatives for use in desert tortoise habitat include Road Bond 1000, Soil 
Cement (for roads and heavy traffic areas), Formulated Soil Binder (FSB) 1000 (for non-traffic 
areas on finer soils) and Plas-Tex (For non-traffic areas on sandier/rockier soils). Since 
palliatives would only be used in areas where tortoises have been excluded, they should not 
come into contact with these substances. 
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Nonnative Plant Species 

Development of the proposed project has the potential to introduce and spread nonnative 
invasive plant species into habitats adjacent to or within the project site. Construction and O&M 
activities of the proposed project components may increase distribution and abundance of 
nonnative plant species within the action area due to ground-disturbing activities that favor these 
species. Project equipment may transport nonnative propagules into the project area where they 
may become established and proliferate. In addition, the introduction of nonnative plant species 
may lead to increased wildfire risk, which ultimately may result in future habitat losses (Brooks 
and Esque 2002) and changes in forage opportunities for desert tortoises. 

Invasive plant species reduce habitat quality and quantity for desert tortoise, in particular, 
foraging habitat (Tracy et al. 2004), which may lead to reduced tortoise health or mortality. 
Nonnative species can out-compete native forage plants and generally do not provide adequate 
nutrition, thereby reducing the amount of food available to desert tortoises (Abella and Berry 
2016). Drake et al. (2016) studied captive Mojave desert tortoises’ response to a variety of diets 
ranging from all native grass to all invasive grass (Bromus rubens). Thirty seven percent of the 
tortoises given only invasive grasses were found dead or were removed from the experiment due 
to poor body condition. The all-invasive grass group fared the worst of all diet groups, including 
those that mixed native and invasive grasses. 

We expect no injury or mortality to desert tortoises from the presence of nonnative species. 
However, diets that include invasive species in the Mojave Desert may decrease desert tortoise 
health because invasive plants do not provide adequate nutrition, which may reduce reproduction 
potential and affect how tortoises are distributed across the range. Females may lay fewer eggs, 
although we are unaware of any research that demonstrates this effect; many other factors 
influence egg production in desert tortoises.  

The Applicant will implement a Integrated Weed Management Plan prior to the initiation of 
ground-disturbing activities. Measures in this plan include mapping areas of current weeds, 
inspecting heavy equipment for weed seeds before being used in the project site, cleaning 
equipment before moving to another area, and using certified weed free straw or hay wattles for 
erosion control. 

While we cannot reasonably predict the increase in nonnative species abundance that this project 
may cause within the action area, the degradation of habitat due to spread of nonnative plants 
would be minimized through the measures outlined in the Weed Management Plan. The Service 
has determined that successful implementation of the Weed Management Plan (Minimization 
Measure 7) will sufficiently minimize potential effects of weeds in the action area. 

Edge Effects 

The edge effect is the effect of the juxtaposition or placing side by side of contrasting 
environments on an ecosystem. This term is commonly used in conjunction with the boundary 
between natural habitats and disturbed or developed land. The Proposed Action includes 



 
 

  
 

 

  

 
   

 

 

 
  

 
 

 

 
 

 
 

  

 
  

 
 

 

  
 

 

 
 
   

  

108 
08ENVS00-2021-F-0106 
and 08ENVS00-2021-I-0107 

placement of a temporary exclusionary perimeter fence during construction. Other than impacted 
burrows or desert tortoises that need to be relocated during fence construction we assume that 
there would be no permanent or long-term edge effects as a result of the Proposed Action. The 
fence may create roosting sites for ravens or birds of prey; these effects would be mitigated 
through the preparation and implementation of a Raven Control Plan. 

Because few data exist relative to edge effects from noise, light, vibration, and increased dust 
from construction and O&M activities, we cannot determine how these potential impacts may 
affect desert tortoise populations adjacent to the development sites. The lack of information is 
especially relevant when evaluating effects to individuals within the habitat linkage that would 
be impacted by the proposed project. Thus, the magnitude and extent of these edge effects cannot 
be articulated at this time but could conceivably disturb individual desert tortoises to the extent 
that they abandon all or a portion of their established home ranges and move elsewhere. 

Effects on Population Connectivity 

Landscape genetic analysis performed by Latch et al. (2011) identified both natural (slope) and 
anthropogenic (roads) landscape variables that significantly influenced desert tortoise gene flow 
of a local population. Although they found a higher correlation of genetic distance with slope 
compared to roads, desert tortoise pairs from the same side of a road exhibited significantly less 
genetic differentiation than tortoise pairs from opposite sides of a road. Project access roads are 
not anticipated to decrease population connectivity substantially beyond the existing conditions. 

As discussed in the revised recovery plan (Service 2011a) and elsewhere, habitat linkages are 
essential to maintaining rangewide genetic variation (Edwards et al. 2004b, Segelbacher et al. 
2010) and the ability to shift distribution in response to environmental stochasticity, such as 
climate change (Ricketts 2000, Fischer and Lindenmayer 2007). Natural and anthropomorphic 
constrictions (e.g., I-15) can limit gene flow and the ability of desert tortoises to move between 
larger blocks of suitable habitat and populations. In the action area, existing anthropomorphic 
constrictions compound effects of natural barriers on desert tortoise population connectivity. 

The proposed Project would be constructed at the north end of Dry Lake Valley with existing 
natural barriers to tortoise movement resulting in a somewhat isolated population. The western 
boundary of Dry Lake Valley is defined by the Arrow Canyon Range, and the North Muddy 
Mountain Range is the eastern boundary. Potential movement of desert tortoises of the action 
area is restricted by U.S. 93 to the south, the Las Vegas and Arrow Canyon ranges to the west, 
and I-15 and a railroad to the east. If tortoises move through the culverts under the railroad and I-
15, they would be restricted to the east by the North Muddy Mountains. The area north of the 
action area is characterized as major east-west drainages, steep and rugged slopes, and mesas. 
Tortoise movement north of the action area would be hindered by steep topography. We do not 
anticipate that the proposed action would affect potential movement of tortoises north of the 
action area, within either the Mormon Mesa or Beaver Dam CHUs. 

Leaving vegetation within the solar field would allow tortoises to reoccupy the site following 
construction and continue to use the action area as part of the connectivity corridor. Therefore, 
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we anticipate that opportunities for desert tortoise connectivity would not be significantly 
modified by the construction of the solar project. 

Effects Associated with Climate Change 

Increases in atmospheric carbon are responsible for changes in climate. As we discussed in the 
Status of the Species - Rangewide section for desert Tortoise of this biological opinion, climate 
change is likely to cause frequent or prolonged droughts with an increase of the annual mean 
temperature in the range of the desert tortoise. Increased temperatures would likely adversely 
affect desert tortoises by limiting their ability to be aboveground. A decrease in rainfall would 
likely result in fewer annual plants that are important for the nutritional well-being of desert 
tortoises. 

Plant communities in arid lands sequester carbon by incorporating it into their tissues. Plants also 
respire carbon into the substrate, where it combines with calcium to form calcium carbonate; 
calcium carbonate also sequesters carbon (Allen and McHughen 2011). The permanent removal 
of plant life from approximately 120 acres within the action area is likely to reduce the amount 
of carbon that natural processes can sequester in this localized area. Because the Project would 
be mowed and regrowth of shrubs would occur, this effect would be greatly reduced (compared 
to using traditional methods on the entire project), though we do not have the ability to quantify 
the difference that mowing would cause. 

Some researchers have questioned the amount of carbon sequestration that occurs in arid areas. 
Schlesinger et al. (2009) contend that previous high estimates of carbon sequestration in the 
Mojave Desert bear re-examination. Nonetheless, the project is unlikely to have a measureable 
effect because the amount of vegetation (carbon sequestration) lost would be minor relative to 
the entire Mojave Desert. The reduction in the use of fossil fuels, due to the use of the proposed 
solar facility, would prevent more carbon from entering the atmosphere than would occur by the 
vegetation that is currently present within the areas being disturbed by construction.  

The project is unlikely to alter the surface albedo1 of the action area to the degree that it affects 
local climatic conditions. Millstein and Menon (2011) found that large-scale PV solar facilities in 
the desert could lead to significant localized temperature increases (0.4 ˚C) and regional changes  
in wind patterns because the solar panels are less reflective than many substrates in the desert. 
However, the proposed project is unlikely to affect desert tortoises in a measurable manner with 
regard to changes in the albedo of the action area. Although Millstein and Menon’s model raises 
an important issue to consider, it is based on numerous assumptions regarding the layout, 
efficiency, and reflectivity of the solar panels (near Harper Dry Lake in western Mojave Desert 
and near Blythe in the Colorado Desert) that would affect how a solar facility may actually affect 
the local environment. Those assumptions likely render the model’s predictions somewhat 
different from real world conditions and outcomes. Furthermore, the model may be inappropriate 
for the scale of this biological opinion because the two modeled solar plants covered 4,633,207 
acres, which is approximately 1,782 times larger than the 2,600-acre Southern Bighorn I Solar 

1 Albedo is the amount of light reflected by an object. An object that reflects more light is heated less. The opposite 
is also true; an object that reflects less light is heated more. 
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Project. Consequently, the modeled solar plants that generated a local temperature increase of 0.4 
degree Celsius were much larger than the area of the proposed project. Therefore, the proposed 
action is unlikely to change local temperatures or regional wind patterns. 

Effects of Habitat Compensation 

To offset the loss and modification of tortoise habitat, the Applicant will provide habitat 
compensation as described in Compensatory Mitigation Measures 23 and 24. All of the funds 
will go toward a habitat use study in order to monitor metrics of vegetation change under the 
solar panels and use of the vegetation onsite for forage and cover by tortoises. Desert tortoise 
monitoring (tracking and mark recapture) are considered a key component of the habitat use 
study, and funds could also be used for this. 

Although the compensation and protection of vegetation within the project site would not create 
new habitat within the recovery unit, it will provide a funding source and a means to study if 
leaving vegetation in the solar field provides the forage and cover that tortoises need long term. 
The Applicant is responsible for the costs associated with project construction, monitoring, and 
surveys, translocation of tortoises, and their disposition (e.g., translocation, care at an onsite 
facility), as well as the habitat use study. 

Desert Tortoise Conclusions 

Reproduction 

Disturbance associated with solar facility construction would not have a measurable long-term 
effect on reproduction of individual desert tortoises that live within or adjacent to the solar 
facility because intense construction activity would occur over a relatively brief period of time 
(approximately 20 months) relative to the reproductive life of female desert tortoises. 
Furthermore, desert tortoises are well adapted to highly variable and harsh environments and 
their longevity helps compensate for their variable annual reproductive success (Service 1994). 

Only very limited surface disturbing activities would occur at the project site prior to the 
completion of tortoise exclusion fencing and tortoise clearance surveys. Those activities, 
described under Geotechnical Testing in the Project Construction section, constitute only a small 
amount of the overall project’s estimated disturbance, and effects would be minimized by the 
implementation of the proposed minimization measures. Because the desert tortoises will be 
translocated from the site prior to the remainder of construction activities and because all the 
adult individuals found will be moved, we expect that few, if any, adult animals will die because 
of construction. Juvenile desert tortoises may be killed because they are more difficult to find. 
However, the reproductive ecology of the desert tortoise is such that reproductive individuals 
(i.e., adult animals) play a more important role in maintaining populations than those that are not 
able to reproduce (i.e., juvenile animals), in large part because of the higher mortality rates of 
eggs and juvenile desert tortoises. Consequently, the loss of juvenile animals and eggs should not 
have a measurable effect on the reproductive capacity of desert tortoises in the area. 
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Translocated desert tortoises may exhibit decreased reproduction in the first year following 
translocation. However, research conducted by Nussear et al. (2012) suggests the reproductive 
rates of translocated desert tortoises are likely to be the same as those of resident animals in 
subsequent years. Based on work conducted by Saethre et al. (2003), we do not expect the 
increased density of desert tortoises that would result from translocation to affect the 
reproduction of resident animals. 

Because translocated tortoises may reinhabit the solar facility after construction, we anticipate 
that the proposed solar facility is not likely to have a measureable effect on reproduction of the 
desert tortoise in the action area. These tortoises may not undergo the effects of translocation on 
reproduction because they will remain within their same immediate home range. Because the 
effect on reproduction would be minimal, the proposed action would not affect reproduction in 
the remainder of the recovery unit or throughout the range of the species. 

We cannot provide an estimate to the number of eggs that would be lost as a result of surface 
disturbance. In areas where eggs would be lost, we anticipate that the loss of eggs would not be 
significant at a population level because areas where eggs would be lost comprises a small 
proportion of the reproductive capacity of the action area. In addition, most of the eggs that may 
be lost are unlikely to produce individuals that would reach reproductive age due to high rates of 
natural mortality. 

For these reasons, we expect that the proposed action is likely to have a negligible effect on the 
reproductive capacity of desert tortoises in the action area. 

Numbers 

We expect that the construction of the Project is likely to injure or kill few adult desert tortoises. 
Many more tortoises are likely to be captured and moved prior to project activities. Based on 
tortoise surveys and a 25 percent buffer, we estimate that up to 75 adult tortoises and 494 
juvenile tortoises may experience some type of take during construction of all components (solar 
fields, roads, collector lines). Although we expect many to be captured and moved, some may be 
injured or killed. 

The proposed minimization measures, including the installation of exclusion fencing around the 
perimeter of the project and surveys by qualified biologists, will detect and remove tortoises 
from areas within the perimeter fence during construction. The perimeter fence will reduce the 
likelihood of injury or mortality to tortoises that may enter project areas from adjacent habitat. 
With the exception of vehicular travel on access roads, project activities would be conducted 
inside the exclusion fence. Based on the results of studies of translocated tortoises conducted at 
Fort Irwin and the Ivanpah Solar Electric Generating System, we expect that the majority of 
these animals will survive the translocation and potentially reinhabit the project site after 
construction. We expect that the greatest risk to adult desert tortoises would occur during 



 
 

  
 

 

   
 

 
 

 

 

 

 

  
 

 

 

 
 

  
 

 
 

 

 

 
 

 

     
   

 

112 
08ENVS00-2021-F-0106 
and 08ENVS00-2021-I-0107 

construction when numerous workers and heavy equipment will be present. 

Desert tortoises may also be killed or injured during O&M, since the site will be open for 
tortoises to reoccupy after construction. We assume that most of the mortalities during O&M 
will be juvenile tortoises that are difficult to see. Adult tortoises should be visible to workers 
during O&M and will be avoided or moved as needed. 

The 2014 abundance estimate for the Northeastern Mojave Recovery Unit is 46,701 adult desert 
tortoises (Allison and McLuckie 2018). The overall number of desert tortoises would greatly 
increase if we included individuals smaller than 180 mm. Consequently, even the loss of all 75 
adult desert tortoises estimated to be translocated or moved from the project would comprise a 
very small portion (approximately 0.16 percent) of the overall population within the 
Northeastern Mojave Recovery Unit and an even smaller portion (0.04 percent) of desert 
tortoises rangewide (212,343 tortoises).  

We expect that many of the juvenile desert tortoises and eggs within the boundaries of the solar 
facilities are likely to be killed or injured during construction because of their small size and 
cryptic nature. We also expect that the Applicants would likely find some juvenile animals and 
translocate or move them out of harm’s way. 

Although we are not comparing the overall estimate of the numbers of juvenile desert tortoises 
likely to be killed or injured to the overall numbers within the recovery unit, we can reasonably 
conclude that the number of juvenile desert tortoises affected by the Project is a small percentage 
of the population in the Northeastern Mojave Recovery Unit. Since juvenile tortoises have 
naturally higher mortality rates than adult tortoises, the loss of these juveniles is not likely to 
appreciably diminish the overall tortoise population.  

The key to recovery is to ensure that reproducing adult tortoises have high survival rates and are 
reproducing. For these reasons, we expect that the proposed action is likely to have a minimal 
negative effect on the numbers of desert tortoises in the action area. 

Distribution 

The permanent loss of 501 acres of desert tortoise habitat that would result from construction of 
the Project would not appreciably reduce the distribution of the desert tortoise. Based on the 
Nussear et al. (2009) model and our calculations (Darst 2014), 2,626,111 acres of desert tortoise 
habitat remain in the Northeastern Mojave Recovery Unit. Consequently, the proposed action 
would result in the loss of approximately 0.02 percent of the total amount of desert tortoise 
habitat in the Northeastern Mojave Recovery Unit and approximately 0.003 percent of the total 
amount of desert tortoise habitat rangewide (16,745,848 acres). 

Because the project will leave vegetation within the solar field and allow tortoises to reinhabit 
the site after construction, the connectivity of the Dry Lake Valley and Coyote Springs Valley 
will continue to function. The existing connectivity in the action area is discussed in the Factors 

Affecting the Desert Tortoise in the Action Area section. For these reasons, we expect that the 
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proposed action is likely to have a negligible effect on the distribution of desert tortoises in the 
action area. 

Effects on Recovery 

To achieve recovery, each recovery unit must contain well distributed, self-sustaining 
populations across a sufficient amount of protected habitat to maintain long-term population 
viability and persistence (Service 2011a). 

We do not have the ability to place a numerical value on edge effects, habitat degradation, 
impacts to habitat connectivity, and overall fragmentation that the proposed action may cause. 
As a result, the percentage of habitat within the recovery unit that would be affected may be 
greater than the area physically disturbed; however, we still expect the direct and indirect 
disturbance would not constitute a numerically significant portion of the affected recovery unit. 
Therefore, we anticipate adequate intact habitat will remain in which desert tortoises will be able 
to forage, breed, and shelter.  

The construction, O&M, and decommissioning of the Project is unlikely to negatively affect the 
ability of the desert tortoise to reach stable or increasing population trends in the future, since the 
proposed action will only have a negligible to minimal negative effect on reproduction, numbers, 
and distribution of desert tortoises in the action area. The Project will allow vegetation to remain 
on the majority of the site, and tortoises will be allowed back into the solar field to utilize the 
area. The site does not contain desert tortoise designated critical habitat and is not located in an 
area that is considered important for the recovery of the desert tortoise (e.g., critical habitat, 
ACEC, or linkage for the desert tortoise). Therefore, we conclude that the proposed action will 
not appreciably reduce the likelihood of recovery of the Mojave desert tortoise. 

Moapa Dace Effects 

The Moapa dace will not be directly affected by the physical construction and O&M of the 
proposed action; however, groundwater pumping will likely indirectly affect the headwater 
spring discharges of the Muddy River, and therefore, the Moapa dace. The magnitude and timing 
of impacts from pumping in Coyote Spring Valley and California Wash basins are uncertain. 
Differences in boundary conditions relating to the areal extent of the aquifer and location of the 
pumping, transmissivity, and permeability all influence the magnitude and timing of pumping 
impacts. Also, if the proposed project pumping lowers carbonate water levels in the Warm 
Springs Area further, not all springs will be affected equally. The decrease in spring discharge 
will be proportional to the decrease in head elevation at each spring. Higher elevation springs 
have a lower head difference initially and are more susceptible to decreases in groundwater 
levels. Therefore, the higher elevation springs will be affected proportionately more for a given 
decline in groundwater levels. The highest elevation springs occur on the Pedersen Unit of the 
Moapa Valley NWR, an area which also comprises some of the most important spawning habitat 
for Moapa dace in the system. 

In the PBO for the MOA, the Service (2006) used the potential effects on spring discharge at the 
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Warm Springs West gage to predict potential effects to Moapa dace habitat. Under the terms of 
the MOA, if flows reach 2.7 cfs at the Warm Springs West Gage, the pumping from Coyote 
Spring Valley will be reduced to 724 afy and the pumping from California Wash will be reduced 
to 1,250 afy. This 724 afy will replace the flows (1 cfs) that MVWD once used from the Jones 
Spring (on the Moapa Valley NWR's Apcar Unit) to meet their water demands, which would be 
utilized for the Moapa dace on the Moapa Valley NWR per the MOA. The following 
assumptions are used relative to groundwater pumping if the 2.7 cfs "Average Flow Level" as 
identified in the MOA is reached: 

• The Arrow Canyon Well will be turned back on and will resume pumping at the current 
rate of 2,400 afy to meet MVWD's existing municipal water demands; 

• 724 afy will be pumped from MX-5 and RW-2 wells in the Coyote Spring Valley by 
SNWA to replace MVWD’s municipal commitment from the Jones Spring; 

• No additional pumping in Coyote Spring Valley will occur; and 
• Pumping in the California Wash is assumed to be limited to 1,250 afy of the existing 

permitted water rights held by the Tribe. 

The primary effect to the Moapa dace of diminished flows within the spring channels will be a 
decrease in the hydraulic conditions that create the diversity of habitat. A decrease in velocity 
and depth within riffles would result in a decrease of invertebrate and phytoplankton (food) 
production. Drift stations in pools are maintained by the scouring effect of turbulent flow. Scour 
will decrease in pools as water velocity and depth at the upstream end of the pool decreases. 
Perhaps the most prominent impact that would occur as a result of decreased discharge and 
subsequent depth is the reduction of overall volume of water that will be available to the species 
within the channel. Scoppettone et al. (1992) demonstrated that Moapa dace size is scaled to 
water volume. Thus, larger water volumes provide the habitat necessary for increased food 
production and subsequently larger fish, therefore greater fecundity. Hence, more numerous, 
larger eggs provide a better opportunity for the long-term survival of the species. 

Additional factors that would influence channel and hydraulic characteristics within the stream 
channels following a decline in spring discharge include, but are not limited to, changes in 
sediment transportation rates and the alteration of riffle and pool maintenance that is 
accomplished at the present rate of discharge in each spring channel. Additionally, vegetative 
encroachment and subsequent channel obstruction may also occur as the wetted cross sectional 
area of the channel decreases and new surfaces become exposed for vegetation growth. 
Decreases in these parameters will likely have an adverse impact on the overall diversity and 
quantity of hydraulic habitat. 

The Pedersen Unit of the Moapa Valley NWR is one of the six spring complexes that the Moapa 
dace depends on for successful reproduction. It includes the highest elevation spring, presumed 
most susceptible to groundwater level declines. The analysis presented in the PBO for the MOA 
(Service 2006) estimated that at 3.02 cfs there is a 25 percent loss in flow on the Pedersen Unit 
compared to 1998 conditions. This loss is estimated to reduce available riffle habitat by 17 
percent and pool habitat by 13 percent within the Pedersen Unit. In addition to the loss of habitat, 
decreased flows would also result in a loss of temperature that would extend downstream, 
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thereby reducing the thermal load in the system and thus the amount of available habitat at the 
appropriate spawning temperature. 

Additional effects of the proposed groundwater pumping associated with the project on the 
Moapa dace were previously analyzed in the 2006 PBO, which evaluated the effects of the 
cumulative groundwater withdrawal of 16,100 afy from the carbonate aquifer in Coyote Spring 
Valley and California Wash on the endangered Moapa dace. The Band is only one of multiple 
parties that will be withdrawing groundwater from the Coyote Spring Valley and California 
Wash basins under the programmatic action. 

To date, biological opinions for site-specific actions that have been tiered to the 2006 PBO and 
are still active included analyses for CSI’s appropriated water rights of 4,600 afy from the 
Coyote Spring Valley basin (Tier 1); SNWA’s appropriated water right of 9,000 afy from the 
Coyote Spring Valley basin (Tier 2); 7 afy of the Band’s appropriated 2,500 afy of water (Tier 
(3); 72 afy of water during 5 years of construction and 40 afy during O&M of the Band’s 
appropriated 2,500 afy of water for the K Road Solar Energy Project (Tier 5); up to 300 afy of 
water during construction and 30 afy during O&M of the Band’s appropriated 2,500 afy of water 
for the Arrow Canyon Solar Project (Tier 6); 1,350 AF of water of SNWA’s 9,000 afy during 
construction and operation of the Playa Solar Project on BLM lands within the Dry Lake Solar 
Energy Zone (Tier 7); and 200 AF of water during construction and 20 afy during O&M of the 
Band’s appropriated 2,500 afy of water for the proposed Eagle Shadow Mountain Solar project 
(Tier 8). The highest use of water for the Band would be during construction when 200 AF will 
be used for the Southern Bighorn I Project, in addition to 375 AF water use for Eagle Shadow 
Mountain and 300 AF water use for Arrow Canyon Solar Projects, but construction is not likely 
to occur at the same time. The use of up to 97 afy of water during O&M for all projects will 
contribute to adverse effects on the Muddy River Springs area discharge and subsequently the 
Moapa dace as analyzed in the 2006 PBO. 

Because pumping for the proposed project will occur concurrently with the potential pumping of 
up to 6,100 afy in the carbonate aquifer of Lower White River Flow System, it will not be 
possible to detect the reduction of flow in the Muddy River Springs Area that would be 
attributable to pumping for the Eagle Shadow Mountain Solar Project. Given the 2,500 afy 
authorized by the State Engineer to the Band and the small portion of this to be used for project 
construction and O&M, effects from this project will be difficult to detect relative to effects of 
pumping the total 16,100 afy as described in the PBO for the MOA. The use of 200 AF during 
construction and up to 20 afy during O&M is only a small portion of the cumulative 16,100 afy 
allowed under the PBO. Adverse effects from the project to Moapa dace habitat are expected to 
be minor given this relatively small volume of water use. Additionally, relative to the total 
volume of 16,100 afy under the PBO for the MOA, cumulative water use will be curtailed per 
the MOA to protect Moapa dace and its habitat. Use of groundwater for the project will become 
part of the environmental baseline for future groundwater withdrawals for the affected aquifer. 

Moapa Dace Conclusions 

The proposed locations of groundwater withdrawal for the Project occur within the Coyote 
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Spring Valley and California Wash basins, which, via groundwater, also provide habitat for the 
Moapa dace. The Applicant would use existing Band water rights, and the proposed action would 
include the withdrawal of up to 200 AF of water over an approximately 18-month period for 
construction-related activities and approximately 20 afy for operations and maintenance. 

The 2006 PBO (Service 2006) analyzed groundwater withdrawal of up to 16,100 afy (which 
includes the water use associated with this project) from the carbonate aquifer connected to the 
Coyote Spring Valley and California Wash basins. The intra-Service PBO concluded that the 
withdrawal of 16,100 afy of groundwater would not result in “jeopardy” for the Moapa dace, in 
part because the 2006 MOA provides for the protection of Moapa dace habitat from ground 
water pumping by curtailing water use of the MOA parties in the event flows in the Muddy River 
Springs Area, specifically at the Warm Springs West Gage, drop below specific triggers. The 
Service estimated that the incidental take of Moapa dace at the programmatic level under 
implementation of the MOA would be a 22-percent loss in riffle habitat and a 16-percent loss in 
pool habitat. The proposed level of water use for the Project is within the analysis of effects of 
the intra-Service PBO. No direct effects to Moapa dace are anticipated to occur during 
construction, O&M, or decommissioning of the project. The Applicant will further minimize 
adverse effects to the Moapa dace by ensuring that all water use is minimized to the maximum 
extent possible during project construction and O&M. As proposed in the groundwater 
monitoring and reporting plan, the amount of water withdrawn for the project will be metered to 
ensure that anticipated water extraction levels are not exceeded. 

Reproduction 

The proposed action may result in the take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury), though this will be difficult to detect. 
Any loss of fish or their habitat would impact reproduction. Future and on-going biological and 
hydrological studies will assist in determining how any flow reductions or thermal load losses 
will affect Moapa dace reproduction. Due to the proposed low water usage for the Project, there 
are likely to be minimal effects to Moapa dace reproduction in the action area. 

Numbers 

The proposed action may result in the take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury), but the actual death or injury of fish 
will be difficult to detect. Because there is relatively low water usage proposed for the Project, 
there are likely to be minimal effects to Moapa dace numbers in the action area. Future and on-
going biological and hydrological studies will assist in determining how any flow reductions or 
thermal load losses will affect Moapa dace numbers. In-stream flow triggers will also provide for 
the curtailment of groundwater pumping should those flow levels be reached, which should 
further reduce the numbers of dace that would be affected. 

Distribution 

The proposed action may result in habitat modification or degradation due to lowering of water 
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levels. Any loss of habitat would decrease the distribution of Moapa dace. While we cannot 
estimate the potential loss of habitat from the Project, future and on-going biological and 
hydrological studies will assist in determining how any flow reductions or thermal load losses 
will affect Moapa dace habitat and their distribution. Due to the proposed low water usage for 
the Project, there are likely to be minimal effects to Moapa dace distribution in the action area. 

Effects on Recovery 

There are no acres of disturbance allowed for Moapa dace habitat under this biological opinion. 
In 1983, the Service prepared a recovery plan for Moapa dace, which was updated and approved 
by the Service in 1996 and identified various tasks to guide recovery (Service 1996). The Service 
assigned the Moapa dace the highest recovery priority because (1) it is the only species within 
the genus Moapa, (2) the high degree of threat to its continued existence, and (3) the high 
potential for its recovery (Service 1996). 

The actions needed for recovery include (1) protect instream flows and historical habitat within 
the upper Muddy River and tributary spring systems, (2) conduct restoration and management 
activities, (3) monitor the Moapa dace population, (4) research population health, and (5) provide 
public information and education. 

Habitat loss and non-native species are contributing factors to the decline of Moapa dace, but we 
anticipate habitat loss will be minimal, and there will be no introduction of non-native species 
under the proposed action. We anticipate effects on recovery of the Moapa dace from the 
proposed Project to be negligible. Therefore, we conclude that the proposed action will not 
appreciably reduce the likelihood of recovery of the Moapa dace. 

CUMULATIVE EFFECTS  

Cumulative effects are those effects of future State, private, or Tribal activities, not involving 
Federal activities that are reasonably certain to occur within the action area of the particular 
Federal action subject to consultation pursuant to section 7 of the Act. Cumulative effects do not 
include future Federal activities that are physically located within the action area of the particular 
Federal action under consultation. Past and present impacts of non-federal actions are considered 
part of environmental baseline conditions. Most of the action area is federally owned, and any 
future projects on these lands would be subject to separate section 7 consultation. Projects that 
may result in adverse effects to the desert tortoise on private and non-Federal land are anticipated 
to fall under purview of existing HCPs and associated incidental take permit.  

Increased development would cause continued habitat loss, degradation, and fragmentation for 
the local desert tortoise population, as well as increased harm of individual desert tortoises, 
contributing to the cumulative degradation of the area. Planned future actions such as future 
transmission line and road corridors, electrical power substations, and industrial solar power 
plants would likely continue this trend. Similarly, future projects that include increases in ground 
water withdrawal could contribute to habitat loss to Moapa dace, however as discussed above, 
Nevada State Engineer Order 1309 greatly curtails new water use in the region. Most future 
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actions in the action area would likely require section 7 consultation. 

CONCLUSION 

Desert Tortoise Jeopardy Conclusion 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly 
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). 

After reviewing the rangewide status of the species, the environmental baseline for the action 
area, the effects of the proposed action, and the cumulative effects, it is the Service’s biological 
opinion that the proposed action is not likely to jeopardize the continued existence of the desert 
tortoise. The Service has reached this conclusion based on the following: 

1. Project impacts to desert tortoise will be minimized or avoided through implementation 
of measures described in the proposed action. The BIA, the Applicant, and their 
contractors will implement numerous measures (e.g., clearance surveys, use of 
authorized desert tortoise biologists and desert tortoise monitors) to ensure that most 
tortoises are located and moved out of harm’s way and potential desert tortoise injury and 
mortality is minimized on project work sites. 

2. Most adult desert tortoises on the project site will be found and translocated; most or all 
of these tortoises will survive the translocation. 

3. Mitigation and remuneration fees, based on acres disturbed, will fund an important 
habitat use study for this newly innovative solar design. 

4. Genetic and demographic connectivity will be minimally reduced and continue to 
function. 

5. Long-term monitoring will likely identify any significant adverse population effects, if 
they occur, which can be addressed through adaptive management. 

6. The project would not significantly affect the rangewide number, distribution, population 
connectivity, or reproduction of the desert tortoise. Desert tortoises that are moved out of 
harm’s way and placed within their home range will remain in the wild with no long-term 
adverse effects to survival and reproduction. 

7. The number of desert tortoises anticipated to be killed or injured is low relative to the 
estimated number of tortoises occurring within the action area and impacted recovery 
unit. Even the loss of all 75 adult desert tortoises estimated to be translocated or moved 
from the project would comprise a very small portion (approximately 0.16 percent) of the 
overall population within the Northeastern Mojave Recovery Unit and an even smaller 
portion (0.04 percent) of desert tortoises range wide. Biologists will find most adult 
desert tortoises during clearance surveys, so killing all 75 adult tortoises is unlikely. 

8. The amount of desert tortoise non-critical habitat proposed to be permanently disturbed is 
small relative to the amount available in the action area and within the Northeastern 
Mojave Recovery Unit. The proposed action would result in the loss of approximately 
0.02 percent of the total amount of desert tortoise habitat in the Northeastern Mojave 
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Recovery Unit and approximately 0.003 percent of the total amount of desert tortoise 
habitat rangewide (501 acres of 16,745,848 acres). 

9. There will be no impacts to desert tortoise designated critical habitat. 
10. The effects of the project on desert tortoise would not preclude recovery of the species. 

Moapa Dace Jeopardy Conclusion 

After reviewing the rangewide status of the species, the environmental baseline for the action 
area, the effects of the proposed action, and the cumulative effects, it is the Service’s biological 
opinion that the proposed action is not likely to jeopardize the continued existence of the Moapa 
dace. The Service has reached this conclusion based on the following: 

1. The effects of the proposed action on the Moapa dace are within the scope of the actions 
and effects analyzed in the associated non-jeopardy 2006 PBO (Service 2006). 

2. The highest use of water for the Band would be during construction when 200 AF will be 
used for the Southern Bighorn I Project, in addition to 375 AF water use for Eagle 
Shadow Mountain and 300 AF water use for Arrow Canyon Solar Projects. However, 
construction is not likely to occur at the same time. The use of up to 20 afy of water 
during O&M will contribute to adverse effects on the Muddy River Springs area 
discharge and subsequently the Moapa dace as analyzed in the 2006 PBO. All projected 
uses are well under the Band’s allotted 2,500 afy as designated in the PBO. 

3. The proposed Project would not significantly affect the rangewide reproduction, 
numbers, distribution, or preclude the recovery of the species. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal regulation pursuant to section 4(d} of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Incidental take 
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2}, taking that is incidental to 
and not intended as part of the agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this Incidental 
Take Statement. 

In June 2015, the Service finalized new regulations implementing the incidental take provisions 
of section 7(a)(2) of the Act. The new regulations also clarify the standard regarding when the 
Service formulates an incidental take statement [50 CFR 402.14(g)(7)], from “…if such take 
may occur” to “…if such take is reasonably certain to occur.” This is not a new standard, but 
merely a clarification and codification of the applicable standard that the Service has been using 
and is consistent with case law. The standard does not require a guarantee that take will result; 
only that the Service establishes a rational basis for a finding of take. The Service continues to 
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rely on the best available scientific and commercial data, as well as professional judgment, in 
reaching these determinations and resolving uncertainties or information gaps. 

The measures proposed by BIA as part of this incidental take statement are nondiscretionary and 
must be implemented by BIA, or other jurisdictional Federal agencies as appropriate, so that they 
become binding conditions of any project, contract, grant, or permit issued by BIA, or other 
jurisdictional Federal agencies as appropriate, in order for the exemption in section 7(o)(2) to 
apply. The Service’s evaluation of the effects of the proposed actions includes consideration of 
the measures developed by BIA, to minimize the adverse effects of the proposed action on the 
desert tortoise. Any subsequent changes in the minimization measures proposed by BIA, or other 
jurisdictional Federal agencies as appropriate, may constitute a modification of the proposed 
action and may warrant reinitiation of formal consultation, as specified at 50 CFR § 402.16. 

The BIA, or other jurisdictional Federal agency, has a continuing duty to regulate the activity 
that is covered by this incidental take statement as long as the affected area is retained in Federal 
ownership or control. If BIA, or other jurisdictional Federal agency, (1) fails to require the 
project proponent to adhere to the action-specific terms and conditions of the incidental take 
statement through enforceable terms that are added to the permit or grant document or (2) fails to 
retain oversight to ensure compliance with action-specific terms and conditions, the protective 
coverage of section 7(o)(2) may lapse. 

AMOUNT AND EXTENT OF TAKE 

Desert Tortoise 

The proposed action will result in take (primarily by capture) of all desert tortoises that occur 
within the fenced perimeter of the proposed solar facility and in harm’s way within the 
development areas of the collector lines and access road and areas where tortoise exclusion 
fencing would be installed. Table 10 identifies the incidental take threshold for all age classes of 
desert tortoises during construction activities. Additional desert tortoises in the action area, 
including buffer areas, may be affected by the project to the extent that incidental take may 
occur; however, such effects are anticipated to be minor and involve mostly alteration in feeding, 
sheltering, and reproduction behavior due to reduction or fragmentation of their home ranges. 

We acknowledge that we cannot precisely quantify the amount of take that will occur during all 
project activities. Some of the constraints that make it difficult to determine desert tortoise 
densities and abundance include the cryptic nature of the species (i.e., individuals spend much of 
their lives underground or concealed under shrubs), inactivity in years of low rainfall, and low 
abundance across a broad distribution within several different habitat types. In addition, 
population numbers and distribution of individuals fluctuate in response to weather patterns and 
other biotic and abiotic factors over time. The number of juvenile desert tortoises is even more 
difficult to quantify because of their small size, location underground, and low detection 
probabilities during surveys. The following paragraphs define the form of take and the number of 
individuals we anticipate will be taken by project activities. 

All desert tortoises and most nests with eggs within the proposed fence perimeter for the solar 
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facility will be taken as result of the project. Some nests with eggs may survive within the solar 
field because it will be mowed and not bladed. The actual number of individuals that may be 
missed during clearance surveys and killed during construction is unknown. We expect most 
tortoises missed would be hatchlings and juveniles. Locating the carcasses of small tortoises or 
egg fragments is unlikely. To address this issue, we have used the total threshold for capture of 
subadult and adult individuals (i.e., up to 75 tortoises ≥180 mm) on the proposed project solar 
fields as a surrogate measure of mortality of the smaller size classes. Using this threshold as a 
surrogate assumes that our method used to calculate the estimated abundance of subadult and 
adult desert tortoises also allows us to calculate the number of juveniles that may be affected. 
Detecting more than 75 subadult and adult desert tortoises on the Project site, however, would 
indicate that a larger number of juveniles may be killed or injured during construction and would 
require reinitiation. 

Based on the measures proposed by BIA, desert tortoise survey data, and the proposed action, we 
anticipate that up to 75 adult and subadult tortoises will be captured within the fenced perimeter 
for the solar facility and translocated; and up to 6 adult or subadult desert tortoises may be killed 
or injured. Most activities within the solar field that would result in the need to move tortoises, or 
potentially result in injury or mortality to tortoises, would occur after the installation of perimeter 
fencing when there is a clear delineation between the solar field and the surrounding 
environment. However, geotechnical investigations and pile-testing would occur before the fence 
has been constructed. Any take that may occur within the footprint of the solar field (prior to or 
after the installation of fencing) is accounted for in the included threshold. Additionally, up to 1 
subadult or adult (≥180 mm) may be killed outside of the solar field during construction. 

For all construction activities, we estimate that up to 35 juvenile tortoises (those that will be 
detected) may be captured and moved or translocated, and that up to 35 juvenile tortoises may be 
killed and detected. We estimate that the 424 juveniles not detected may be incidentally killed or 
injured during construction. An undetermined number of tortoise eggs will be destroyed because 
of the project. 

O&M activities may result in incidental take, in the form of mortality or injury, of no more than 
5 subadult or adult desert tortoise per year or a total of 25 for the life of the project within the 
solar field open to desert tortoise. Additionally up to 7 subadults &  adults ( ≥180 mm) may be  
killed outside the solar field during O&M activities. O&M activities may also result in mortality 
or injury of 10 juvenile desert tortoises in a single year, not to exceed 100 for the life of the 
project. It is difficult to know how many tortoises may be within the solar site if or when 
decommissioning activities occur in the future. Because we cannot estimate, we have combined 
take for O&M and decommissioning activities. It is also not possible to estimate the number of 
juveniles that may be injured or killed during O&M and decommissioning activities that will not 
be detected. 

Estimating the number of adult and juvenile tortoises captured and moved during O&M and 
decommissioning is also difficult. The majority of the tortoises that will get captured and moved 
during O&M and decommissioning will be within the solar site that is open for desert tortoises to 
inhabit. 
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If we use the tortoise density estimated for the solar field after construction when tortoises may 
reinhabit the site (7.2 tortoises per km2), we would estimate there to be 76 adults and/or 
subadults and 618 juveniles post construction. Capturing and moving adults and juveniles could 
occur often during O&M due to daily driving within the site and performing needed 
maintenance. We estimate that 10 percent of the estimated adults and juveniles could get moved 
on an annual basis (8 adults and 60 juveniles). The total take for capturing and moving for adults 
and juveniles over the 50-year project life would be 400 adults and 3,000 juveniles. 

All incidental take is outlined in Table 10. 

The temporary and permanent disturbance of approximately 2600 acres of habitat from 
construction of the proposed solar project, collector lines, and access roads may result in harm to 
desert tortoises that use this area as part of their home range. If the proposed project-related 
activities result in impacts to desert tortoise habitat beyond this acreage, the amount or extent of 
take will be exceeded. 

Our estimate of the numbers of desert tortoises that are likely to occur within the action area is 
derived from the pre-project survey data, estimates based on recent tortoise density, and other 
solar project clearance data. We acknowledge that more individuals may be killed or injured 
during construction and O&M activities than is in the incidental take statement because they will 
not be detected. The inability to detect all tortoises is largely due to the cryptic nature of desert 
tortoises, their fossorial habits, and their limited abundance; and in the case of juveniles and 
eggs, their small size and location underground that reduce detection probabilities of these life 
stages. Another confounding factor is that scavengers may locate, consume, or remove carcasses 
before biologists or monitors can locate them. If detected injury and mortality numbers exceed 
those in the incidental take statement, we will assume that the take for non-detected injury and 
mortality has also been exceeded. Reinitiation will then occur for both detected and non-detected 
injury and mortality take. 

The number of desert tortoise eggs taken as a result of the proposed action is unknown, but we 
exempt the incidental take of all eggs. In the effects analysis, we explained that we cannot 
estimate the number of eggs that may be present if surface disturbance occurs during the tortoise 
nesting season (approximately May through September). So while we cannot estimate for the 
number of eggs, should more than 75 adult and subadult tortoises be moved, reinitiation would 
occur. Reinitiation could indicate that more eggs may be destroyed during construction due to 
higher numbers of tortoises in the action area. 

Should the extent of incidental take exceed the level identified, reinitiation of consultation would 
be required (see Reinitiation Requirement). 
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Table 10. Desert tortoise incidental take thresholds.  
Type of take Construction 

(detected) 

Construction 

(not detected) 

O&M and 

decommissioning 

activities 

Total 

Incidental 

Take 

Death or injury- 
subadults & 
adults (≥180 mm) 
inside solar field 

6 0 251 31 

Death or injury- 
subadults & 
adults (≥180 mm) 
outside solar field 

1 0 72 8 

Death or injury- 
hatchlings & 
juveniles (<180 
mm) inside and 
outside solar field 

35 4243 1004 559 

Capture-
subadults & 
adults (≥180 mm) 

We estimate that 75 
adults/subadults 
may be moved 
within the solar 
field and 60 
resident tortoises in 
the Recipient Site 

N/A5 4006 455 

Capture-
hatchling & 
juveniles (<180 
mm) 

We estimate that 35 
juveniles may be 
moved during all 
construction 
activities, and 20 
juveniles handled 
within the site, and 
20 juveniles 
handled in 
Recipient Site 

N/A5 
3,0007 2,075 

1 Not to exceed 5 per calendar year or 25 during the life of the project within fenced areas open to desert tortoise. 
2 Not to exceed one per calendar year or 7 during the life of the project. 
3 Not detected due to their small size and location underground. 
4 Not to exceed 10 per calendar year or 100 during the life of the project. 
5 Not applicable - It is not possible to not detect a tortoise that has been captured and moved. 
6 Not to exceed 8 per calendar year or 400 during the life of the project (50 years). 
7 Not to exceed 60 per calendar year or 3,000 during the life of the project (50 years). 
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Areas Associated with Short-distance and Long-distance Translocation 

Take in the form of capture would occur affecting up to 75 adult and subadult desert tortoises in 
harm’s way and approximately 60 resident desert tortoises in support of translocation activities at 
recipient and control areas. We anticipate that health assessments, including collection of 
biological samples, and attaching transmitters would be performed on individuals moved from 
the solar site as described within the translocation plan. Take in the form of capture is expressed 
in terms of individuals, but these individuals may be handled as a result of translocation and 
monitoring multiple times. All activities at control sites will be covered under section 
10(a)(1)(A) recovery permits. Also, it is important to note that some monitoring activities 
including health assessment and telemetry was conducted prior to completion of this biological 
opinion under 10(a)(1)(A) recovery permits. Take associated with handling of these tortoises will 
henceforth be covered under this incidental take statement. We anticipate that health 
assessments, including collection of biological samples, and attaching transmitters would be 
performed on all individuals moved from the solar site. Although the release of adult and 
subadult tortoises into the Recipient Site may disrupt normal behaviors of resident tortoises in 
the short-distance translocation areas, we do not believe this level of disruption will result in 
incidental take of more than a small number (e.g., <5) of individuals. If this take were to occur, it 
could not be determined if the translocation of project tortoises caused the resident tortoise 
mortality or if it was due to natural causes. We do not anticipate that the collection of blood 
samples of those animals that will be moved out of the project site will result in the death or 
injury of any individuals because Service-approved authorized desert tortoise biologists will 
perform health assessments in accordance with the most recent Service guidance (Service 2009a, 
2019b). 

The post-translocation monitoring program will include attaching transmitters and conducting 
periodic health assessments. Although transmittered desert tortoises may be captured multiple 
times over the course of the post-translocation monitoring period, we do not anticipate that any 
tortoises will be directly killed or injured due to post-translocation monitoring activities. 

An unknown number of translocated desert tortoises may be preyed upon by predators. If 
monitoring determines that predation of translocated tortoises exceeds 10 percent of the tortoises 
translocated, the BIA, Service, and Applicant will meet and consider additional measures to 
minimize this effect. We do not estimate in the take statement how many tortoises may be taken 
through predation, as it is not possible to calculate such outcomes. 

Moapa Dace 

The Service anticipates that incidental take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury) is unlikely to occur. If it were to 
occur, the actual death or injury of fish would be difficult to detect because (1) the species has a 
small body size and (2) finding a dead or impaired specimen is unlikely in a flowing stream 
environment. However, habitat modification or degradation that could result in take of Moapa 
dace would be detectable and measurable. Therefore, we are expressing take of Moapa dace in 
terms of habitat loss resulting from changes in habitat characteristics, such as water temperature, 
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water chemistry, and water flows. Although the extent of effects to the species as a result of the 
proposed action is not yet known, future and on-going biological and hydrological studies will 
assist us in determining how flow reductions and thermal load losses will affect Moapa dace 
habitat, food availability, reproduction, and fecundity. 

Perhaps the most significant impact to Moapa dace habitat that could result from implementation 
of the proposed action, as a result of decreased discharge and subsequent wetted area, is the 
reduction of overall volume of water that would be available to the species within the channel. 
Larger water volumes provide the habitat necessary for increased food production and 
subsequently larger fish, thus greater fecundity. Hence, more numerous, larger eggs provide a 
better opportunity for species long-term survival. 

We have estimated that withdrawal of 200 AF of groundwater over 18 months during 
construction and 20 afy of groundwater estimated to be needed during O&M of the Project may 
contribute to the incidental take of Moapa dace by potentially reducing riffle and pool habitat. 
However, habitat loss and associated incidental take of Moapa dace specific to the proposed 
Project is difficult to separate from the other parties simultaneously withdrawing groundwater 
from different locations within the same carbonate aquifer. Given this, we established habitat 
loss and associated incidental take of Moapa dace by evaluating the impacts to Moapa dace 
habitat on a landscape level in the 2006 PBO. Incidental take is not authorized under the PBO 
but deferred to project-specific (tiered) opinions. 

We have estimated that withdrawal of up to 200 AF of groundwater during construction and 20 
afy of groundwater estimated to be needed during O&M of the project may contribute to the 
incidental take of Moapa dace by potentially reducing riffle and pool habitat. However, habitat 
loss and associated incidental take of Moapa dace specific to the proposed project is difficult to 
separate from the other parties simultaneously withdrawing groundwater from different locations 
within the same carbonate aquifer. Given this, we established habitat loss and associated 
incidental take of Moapa dace by evaluating the impacts to Moapa dace habitat on a landscape 
level in the 2006 PBO. Incidental take is not authorized under the PBO but deferred to project-
specific (tiered) opinions. 

Based on the analysis in the intra-Service PBO, which established a cumulative loss threshold for 
all groundwater withdrawal of up to 16,100 afy of 22 percent riffle habitat and 16 percent pool 
habitat for the Moapa dace, the total incidental take of Moapa dace for the Arrow Canyon Solar 
project will be considered cumulative to the same threshold. As a surrogate for this habitat-based 
incidental take, should flows at the Warm Springs West gage decline to a flow below 2.7 cfs, the 
amount of incidental take for all tiered actions under the MOA, including this project, would be 
exceeded for the Moapa dace. 

EFFECT OF TAKE 

In the accompanying biological opinion, the Service determined that these levels of anticipated 
take associated with this project alone are not likely to jeopardize the continued existence or 
adversely affect the recovery of the Mojave desert tortoise or Moapa dace. This determination is 
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based in part on the implementation of minimization measures detailed in this biological opinion 
and BA provided by BIA with their request for consultation and subsequent discussions during 
the consultation period. 

REASONABLE AND PRUDENT MEASURES (RPMS) WITH TERMS AND CONDITIONS 

The BIA, the Band, and Applicant will implement numerous minimization measures included as 
part of the proposed action to minimize the incidental take of Mojave desert tortoise. Our 
evaluation of the proposed action is based on the assumption that the actions as set forth in the 
“Proposed Minimization Measures” section of this biological opinion will be implemented. The 
Service believes these measures are adequate and appropriate to minimize the incidental take of 
desert tortoise. Therefore, we are not including any reasonable and prudent measures with terms 
and conditions in this incidental take statement. 

Similarly, for Moapa dace, the BIA and Tribe will implement conservation measures outlined in 
the Muddy River MOA that are specific to the project Applicant, as well as those measures to be 
carried out in conjunction with other Parties to the MOA. The specific measures applicable to the 
Tribe are detailed in the PBO (File No. 1-5-05-FW-536). The Service believes these measures 
are adequate and appropriate to minimize the incidental take of Moapa dace. Therefore, we are 
not including any reasonable and prudent measures with terms and conditions in this incidental 
take statement. 

Any proposed changes to the minimization measures or in the conditions under which project 
activities were evaluated may constitute a modification of the proposed action. If this 
modification causes an effect to Mojave desert tortoise not considered in this biological opinion, 
reinitiation of formal consultation pursuant to the implementing regulations of section 7(a)(2) of 
the Act (50 CFR § 402.16) may be warranted. 

To be exempt from the prohibitions of section 9 of the Act, the BIA, the Band, and the 
Applicant, including all agents, consultants, and contractors, must comply with the proposed 
measures in the Description of the Proposed Action incorporated into this incidental take 
statement by reference. Collectively, these measures are intended to minimize the impact of 
incidental take on the Mojave desert tortoise and Moapa dace and are non-discretionary. 

REPORTING REQUIREMENTS  

The BIA must report the progress of the action and its impact on the species to the Service as 
specified in this incidental take statement. The BIA will ensure that a report documenting desert 
tortoise encounters, incidental take (including capture and moving), and effectiveness and 
compliance with the desert tortoise protection measures is prepared and submitted to the 
Service’s Southern Nevada Fish and Wildlife Office in Las Vegas. 

Reports are required quarterly during the duration of construction and annually during O&M for 
the life of the facilities. The BIA may delegate this responsibility to the Applicants. In addition, a 
final construction report will be submitted to the Service within 60 days of completion of 
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construction of the project. All quarterly reports are due by the 10th of each of the following 
months (January, April, July, October), and annual reports are due February 1 of each year. The 
Service anticipates the first annual report by February 1, 2022, if construction or project 
activities occur in 2021. Annual status updates shall be provided to the Service during O&M 
activities for the life of the facility. 

Specifically, all reports must include information on any instances when desert tortoises were 
killed, injured, or handled; the circumstances of such incidents; and any actions undertaken to 
prevent similar incidents from reoccurring. Additionally, the reports should provide detailed 
information regarding each desert tortoise handled or observed and the names of all monitors 
involved in the project and the authorized desert tortoise who supervised their actions. 
Information will include the following: location (GPS), date and time of observation, whether 
desert tortoise was handled, general health, and whether it voided its bladder, location desert 
tortoise was moved from and location moved to, unique physical characteristics of each tortoise, 
and effectiveness and compliance with the desert tortoise protection measures. Any incident 
occurring during project activities that was considered by the FCR, authorized desert tortoise 
biologist, or biological monitor to be in non-compliance with this biological opinion will be 
documented immediately by the authorized desert tortoise biologist. 

Additional reporting requirements for translocation and monitoring are within the Translocation 
Plan (Appendix). 

DISPOSITION OF DEAD OR INJURED SPECIMENS 

To ensure that the protective measures are effective and are being properly implemented, BIA 
shall contact the Service immediately if a desert tortoise is killed or injured as a result of any 
activity covered under this biological opinion. Upon locating a dead or injured desert tortoise 
within the action area, notification must be made by phone to the Southern Nevada Fish and 
Wildlife Office at (702) 515-5230. At that time, the Service and BIA shall review the 
circumstances surrounding the incident to determine whether additional protective measures are 
required. Care should be taken in handling sick or injured animals to ensure effective treatment 
and care or the handling of dead specimens to preserve biological material in the best possible 
state for later analysis of cause of death. 

In conjunction with the care of sick or injured desert tortoises or preservation of biological 
materials from a dead animal, the finder has the responsibility to carry out instructions provided 
by the Service to ensure that evidence intrinsic to the specimen is not unnecessarily disturbed. 

Injured desert tortoises shall be delivered to any qualified veterinarian for appropriate treatment 
or disposal. Dead desert tortoises suitable for preparation as museum specimens shall be frozen 
immediately and provided to an institution holding appropriate Federal and State permits per 
their instructions. Should no institutions want the desert tortoise specimens, or if it is determined 
that they are too damaged (crushed, spoiled, etc.) for preparation as a museum specimen, then 
they may be buried away from the project area or cremated, upon authorization by the Service. 
BIA or the Applicant shall bear the cost of any required treatment of injured desert tortoises, 
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euthanasia of sick desert tortoises, or cremation of dead desert tortoises. Should sick or injured 
desert tortoises be treated by a veterinarian and survive, they may be transferred as directed by 
the Service. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or critical habitat, to help implement 
recovery plans, or to develop information. In order for the Service to be kept informed of actions 
that either minimize or avoid adverse effects or that benefit listed species or their habitats, the 
Service requests notification of the implementation of any conservation recommendations. The 
Service hereby makes the following conservation recommendations: 

1. We recommend the BIA and the Band work with solar energy project Applicants to 
design and construct solar projects in desert tortoise habitat to allow all vegetation (other 
than that necessary for project infrastructure) to remain underneath the solar panels and 
allow tortoise to repatriate these areas following construction. 

2. We recommend the BIA and the Band continuously monitor the recorded groundwater 
level in the reservation production well that will be pumped for this project in order to 
validate the anticipated impacts from pumping. 

3. We recommend that the Applicant consider Band members for certain tortoise 
monitoring activities.  

4. We recommend that the Band salvage plants on the solar project site for use in habitat 
enhancement or restoration on the Reservation. 

5. We recommend that the Band and Applicant consider retrofitting the existing irrigation 
diversion of the Muddy River on the Reservation to function as a barrier to non-native 
fish, which are a threat to the Moapa dace, as well as a diversion structure in consultation 
with the Service. 

6. Desert tortoise fencing installed for the previously proposed Ash Grove Cement Project 
should be removed or breaches established to reduce fragmentation of the habitat and 
reduce the threat to tortoises and other wildlife. 

7. We recommend the removal of all carcasses (any species) found within the project site to 
eliminate such subsidies and prevent attraction to the site by predators. 

REINITIATION NOTICE 

This concludes formal consultation on the actions outlined in your request received June 11, 
2019. As required by 50 CFR § 402.16, reinitiation of consultation is required and shall be 
requested by the Federal agency or by the Service, where discretionary Federal involvement or 
control over the action has been retained or is authorized by law and if:  (1) The amount or extent 
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of incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat that was not considered in the biological opinion or written 
concurrence; or (4) a new species is listed or critical habitat designated that may be affected by 
the action. In instances where the amount or extent of incidental take is exceeded, any operations 
causing such take must cease pending reinitiation. 

An agency shall not be required to reinitiate consultation after the approval of a land 
management plan prepared pursuant to 43 U.S.C. 1712 or 16 U.S.C. 1604 upon listing of a new 
species or designation of new critical habitat if the land management plan has been adopted by 
the agency as of the date of listing or designation, provided that any authorized actions that may 
affect the newly listed species or designated critical habitat will be addressed through a separate 
action-specific consultation. This exception to reinitiation of consultation shall not apply to those 
land management plans prepared pursuant to 16 U.S.C. 1604 if (1) fifteen years have passed 
since the date the agency adopted the land management plan prepared pursuant to 16 U.S.C. 
1604 and (2) five years have passed since the enactment of Public Law No. 115-141 [March 23, 
2018] or the date of the listing of a species or the designation of critical habitat, whichever is 
later. 

If you have any questions about this biological opinion, please contact Kelly Douglas in the 
Southern Nevada Fish and Wildlife Office at (702) 515-5102 or by e-mail at 
kelly_douglas@fws.gov. Please reference File Nos. 08ENVS00-2021-F-0106 and 08ENVS00-
2021-I-0107  in future correspondence concerning this consultation. 

cc: Chairman, Moapa Band of Paiutes, Moapa, Nevada 
Regional Environmental Protection Officer, Bureau of Indian Affairs, Western Regional

  Office, Phoenix, Arizona 
Supervisory Biologist - Habitat, Nevada Department of Wildlife, Las Vegas, Nevada 

mailto:kelly_douglas@fws.gov
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APPENDIX: DESERT TORTOISE TRANSLOCATION PLAN, SOUTHERN BIGHORN 
SOLAR I PROJECT, CLARK COUNTY, NEVADA 
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KNOWLES 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Southern Nevada Fish and Wildlife Office 
4701 North Torrey Pines Drive 

Las Vegas, Nevada 89130 

IN REPLY REFER TO: 
08ENVS00-2021-F-0110  
and 08ENVS00-2021-I-0111 
and 1-5-05-FW-536, Tier 10 

April 19, 2021 
Sent by email only 

Memorandum 

To: Western Regional Director  
Bureau of Indian Affairs 

 Phoenix, Arizona 
Digitally signed by GLEN

GLEN KNOWLES 
Date: 2021.04.19 15:30:23 -07'00'From: Field Supervisor 

Southern Nevada Fish and Wildlife Office
  Las Vegas, Nevada 

Subject: Biological Opinion for the Southern Bighorn Solar II Project, 
Moapa River Indian Reservation, Clark County, Nevada 

This transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion in response to 
your memorandum received December 1, 2020, requesting formal consultation for the Southern 
Bighorn Solar II Project in Clark County, Nevada. The proposed project involves construction, 
operation, maintenance, and decommissioning of a photovoltaic power plant and associated 
infrastructure and facilities on Moapa River Indian Reservation lands. This biological opinion 
addresses potential effects to the federally threatened Mojave desert tortoise (Gopherus 
agassizii) and federally endangered Moapa dace (Moapa coriacea) in accordance with section 7 
of the Endangered Species Act of 1973, as amended (Act; 16 U.S.C. 1531 et seq.) and 50 CFR § 
402 of our interagency regulations governing section 7 of the Act. No Mojave desert tortoise 
critical habitat occurs in the proposed project area, thus none will be affected. No critical habitat 
has been designated for the Moapa dace, thus none will be affected. 

This consultation (project-level biological opinion) is tiered to the Programmatic Biological 
Opinion (File No. 1-5-05-FW-536) for the Muddy River Memorandum of Agreement to address 
adverse effects to the Moapa dace that may result from groundwater withdrawal required for all 
phases of project activities.  

The Bureau of Indian Affairs (BIA) also requests concurrence from the Service through informal 
consultation that the proposed project may affect, but is not likely to adversely affect the 
endangered Yuma clapper rail (Rallus obsoletus yumanensis), endangered southwestern willow 
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flycatcher (Empidonax traillii extimus), or threatened yellow-billed cuckoo (Coccyzus 
americanus). No critical habitat for these species is present in the proposed project area, thus 
none will be affected. 

This biological opinion and concurrence are based on information provided in your 
memorandum; the biological assessment; the programmatic biological opinion (File No. 1-5-05-
FW-536); correspondence between the Service, BIA, the Moapa Band of Paiutes, 8minute Solar 
Energy (Applicant) and their consultants; Desert Tortoise Translocation Plan: Southern Bighorn 
Solar I Project, Clark County, Nevada; interagency section 7 consultation regulations in 50 CFR 
Part 402; scientific publications, articles, and reports; and our files. A complete project file of 
this consultation is available in the Service’s Southern Nevada Fish and Wildlife Office in Las 
Vegas. 
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INFORMAL CONSULTATION (FILE NO. 08ENVS00-2021-I-0111) 

The proposed project may affect, but is not likely to adversely affect the endangered Yuma 
clapper rail (Rallus obsoletus yumanensis), threatened yellow-billed cuckoo (Coccyzus 
americanus), or endangered southwestern willow flycatcher (Empidonax traillii extimus). The 
potential effects of solar facility construction and operation to these listed birds could include 
injury or mortality to individual birds from contact with project vehicles, solar panels, fencing, 
buildings, towers, and transmission lines. Birds may also be affected by lighting and noise. 

Suitable habitat for Yuma clapper rail, yellow-billed cuckoo, and southwestern willow flycatcher 
does not occur within or near the action area for the proposed project; however, there are 
documented records of all three species in suitable habitat within 15 to 20 miles of the project. 
These listed birds occur in areas such as Ash Meadows National Wildlife Refuge, Overton 
Wildlife Management Area, Las Vegas Wash, Warm Springs Natural Area, and Pahranagat 
National Wildlife Refuge. We do not have information and cannot predict the paths dispersing 
and migrating individuals may take, and there is no evidence to indicate that dispersal of these 
species would occur within the action area. Two mortalities of Yuma clapper rails and one 
yellow-billed cuckoo at solar facilities in California have been documented, although the 
circumstances and causes of death have not been confirmed. 

The low number of known recorded mortalities, the lack of habitat within the action area, and the 
long distance from any known occurrence suggests low potential for direct mortality to listed 
birds related to the Project. Based on the best available science, the potential direct and indirect 
effects posed by the Project to the three listed bird species are expected to be negligible. 

The Applicant (8minute Solar Energy) will prepare a Bird and Bat Conservation Strategy to 
include an analysis of effects with measures to avoid or minimize effects to birds. It will include 
nest monitoring during the active nesting season for migratory birds during construction as well 
as an adaptive management component. The adaptive management component would apply 
during construction and operations and would be implemented in coordination with the U.S. Fish 
and Wildlife Service, Bureau of Indian Affairs (BIA), and the Applicant if problems related to 
migratory birds, including listed birds, are identified. 

In consideration of the above, we concur with BIA’s determination that the proposed project may 
affect, but is not likely to adversely affect the Yuma clapper rail, yellow-billed cuckoo, or 
southwestern willow flycatcher. 
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BIOLOGICAL OPINION (FILE NO. 08ENVS00-2021-F-0110) 

CONSULTATION HISTORY 

On January 20, 2006, the U.S. Fish and Wildlife Service (Service) concluded intra-Service 
consultation and issued a programmatic biological opinion (PBO) (File No. 1-5-05-FW-536) for 
execution of the Proposed Muddy River Memorandum of Agreement (MOA) Regarding the 
Groundwater Withdrawal of 16,100 acre-feet per year (afy) from the Regional Carbonate 
Aquifer in the Coyote Spring Valley and California Wash Basins and Establishment of 
Conservation Measures for the Moapa Dace, Clark County, Nevada. As the sole Federal 
signatory to the MOA, the Service would carry out actions and commitments in the MOA that 
may adversely affect the federally listed endangered Moapa dace (Moapa coriacea). The Service 
anticipated that all future Federal actions and formal consultations that involve withdrawal of 
groundwater under the MOA be tiered to the PBO; therefore, this consultation is tiered to the 
2006 PBO. 

April 30, 2020 – The Service met with the Bureau of Indian Affairs (BIA) and Heritage 
Environmental consultants via teleconference, to discuss the Section 7 process, timing, 
options for Mojave desert tortoise (Gopherus agassizii) relocation and potential project 
designs that would minimize impacts to desert tortoise. 

September 10, 2020 – An official list of species that may occur within the Project area was 
obtained from the Service website Information for Planning and Consultation System (IPaC) 
(Consultation Code: 08ENVS00-2020-SLI-0217); additional species were considered due to 
proximity to the Project area. 

October 29, 2020 – The BIA provided a draft Biological Assessments (BAs) for the 
Southern Bighorn I and Southern Bighorn II Solar projects to the Service for comment. 

November 19, 2020 – The Service provided comments to the BIA for the Draft BAs of the 
Southern Bighorn I and Southern Bighorn II Solar projects. 

December 1, 2020 – The Service received BIA’s revised BAs and request to initiate formal and 
informal consultation for the Southern Bighorn I and Southern Bighorn II Solar projects to 
address potential adverse effects to the desert tortoise.  

December 8, 2020 – The BIA and environmental consultants provided draft desert tortoise 
translocation plans for the Bighorn I and Bighorn II Solar projects to the Service. 

March 1, 2020 – The Service provided BIA comments on the first draft of the translocation 
plans. 

March 9, 2021 – The Service hosted a virtual meeting with the BIA and Heritage Environmental 
consultants to address questions related to aspects of the proposed action and recommend further 
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clarification within the BA regarding terminology (consistent with the Translocation Plan), 
project actions and conservation measures. 

March 12, 2021 – BIA and Heritage Environmental consultants provided the Service a revised 
BA addressing topics from the March 9, 2021 meeting. 

March 17, 2021 – A meeting by phone call took place with the BIA, Heritage Environmental, 
8Minute Solar Energy and the Service to clarify aspects the draft Translocation Plans for 
Southern Bighorn I and Southern Bighorn II Solar project. 

April 2, 2021 – The BIA and environmental consultants provided a revised desert tortoise 
translocation plan for the Bighorn I and Bighorn II Solar projects to the Service for review. 

April 6, 2021 – The Service provided additional feedback regarding the newly revised 
translocation plans for the Southern Bighorn I and Southern Bighorn II Solar projects. 

April 12, 2021 – The Service provided draft biological opinions (BOs) for the Southern Bighorn 
I and II Solar projects to the BIA and environmental consultants. 

April 13, 2021 – The BIA and environmental consultants provided final desert tortoise 
translocation plans for the Southern Bighorn I and Southern Bighorn II Solar Projects. 

April 14, 2021 – The Service received comments on the draft biological opinion from the BIA. 

DESCRIPTION OF THE PROPOSED ACTION 

Definition of the Action Area 

8minute Solar Energy (Applicant) has entered into an agreement with the Moapa Band of Paiute 
Indians (Moapa Band) to lease their land to construct, operate, maintain and decommission a 
photovoltaic (PV) solar generating facility on roughly 1,000 acres of land in Clark County, 
Nevada. The proposed Southern Bighorn Solar II Project (Project) would use land held in trust 
by the BIA for the benefit of the Moapa Band and a designated utility corridor on Moapa River 
Indian Reservation (Reservation) lands that is managed by the Bureau of Land Management 
(BLM). 

The Project would be located within the Mojave Desert approximately 30 miles northeast of Las 
Vegas, Nevada, west of I-15, and east of U.S. Highway 93. It would be located on up to 814.7 
leased acres on the Reservation in Sections 4, 5, 6, 7, 8, and 9 of Township 16 South, Range 65 
East; Mount Diablo Base Meridian (Figure 1). 
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Figure 1. Project location. 

The proposed 3.2-miles of collector lines would be located in Sections 12, 13 and 14 of 
Township 16 South, Range 64 East, Mount Diablo Base Meridian. The northern portion of the 
collector line would be located adjacent to an existing utility corridor and adjacent to multiple 
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existing linear electric transmission and pipeline utilities and the southern portion of the line 
would cross the same corridor and existing utilities.  

Project components would include onsite facilities, offsite facilities, and temporary facilities 
needed to construct the Project. The majority of the Project is located on Tribal land. The 
proposed approximately 2 miles of new access road would be located in Sections 13 and 14 of 
Township 16 South, Range 64 East and Section7 of Township 16 South, Range 65 East, Mount 
Diablo Base Meridian. A portion of the collector line is located on Tribal land but is within a 
designated utility corridor that is managed by the BLM. A portion of the existing access road is 
located on lands administered by the BLM. (Figure 2). 

Figure 2. Solar and collector line project areas. 

Proposed Action 

The Project would include the construction, operation and maintenance (O&M), and 
decommissioning of a solar facility within a 1,000-acre site that would be located entirely on the 
Reservation. Major onsite facilities include a 100 MW solar field comprised of solar blocks, a 
battery energy storage system (BESS), collector lines, site fencing, communications systems 
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infrastructure, O&M building and access roads. Onsite facilities would impact up to 1,000 acres. 
The offsite facilities would include an approximately 2+ mile largely underground collector line 
co-located with the new access road and would be located on the Reservation and BLM-
administered utility corridor. 2 miles of the collector line would be on Tribal lands and <1 mile 
within a Federally-designated utility corridor on the Reservation. This line would require a ROW 
width that would vary between 50 and 80 feet. Additional offsite facilities include access roads 
using existing roads that would provide access to the Project and electric distribution and 
communication lines; no upgrades to these existing roads are anticipated. Temporary facilities 
that would be removed at the end of construction include temporary work areas, pull sites, and 
laydown yards. Table 1 summarizes the principle components of the Project and the associated 
agency actions. 

Table 1. Summary of Agency lands and jurisdiction. 

Agency Project Component Location 
Agency 

Action 

Mileage / 

Acreage1 

BIA 

Solar Fields Reservation Lease2 1,000 acres 

Existing Access Roads Reservation ROW 4 miles / 
10 acres 

New Access Roads Reservation ROW 2 miles / 5 acres 

Collector Lines Reservation ROW 2 miles / 
14 acres 

TOTAL BIA 8 miles / 1,029 acres 

BLM 

Existing Access Roads 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 20 miles / 42 acres 

Existing Access Roads BLM Lands ROW 2 miles / 6 acres 

Collector Lines 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW <1 miles / 7 acres 

Gen-tie Line 
Designated Utility Corridor on 
Tribal Lands and managed by 

BLM 
ROW 11 miles / 98 acres 

Gen-tie Line BLM Lands ROW <1 miles / 3 acre 

TOTAL BLM 34 miles / 156 acres 
1 Acreage and mileage are approximate. Collector line acreage is based on a ROW that varies from 60 to 120 feet wide, 
depending on location. Only a portion of the ROWs would be disturbed. Only a portion of the solar field would be disturbed 
by the final footprint of the Project. 

Power produced by the Project would be conveyed to the regional transmission system via the 
collector line and interconnection to the Eagle Shadow Mountain substation where it would tie in 
with NV Energy’s existing 230kV Reid Gardner Substation. 

The total acreage of disturbance associated with the Project would include 782 acres of 
temporary disturbance and 243 acres of permanent disturbance (Table 2). 
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Table 2. Project temporary and permanent disturbance. 

Project Component 
Temporary 

Disturbance (acres) 

Permanent 

Disturbance 

(acres) 

Solar Field and Ancillary Facilities1 729 271 
Collector Line and Collector Line Access 
Road -- 21 

New Access Roads to Solar Fields 2 5 
Total 731 2972 

1 The solar field includes all facilities within its boundary including solar arrays, internal site roads, substation, O&M facility, and 
all associated components.
2 These acres would be graded and kept free of vegetation for the duration of operations while the remainder would not be graded 
with vegetation left in place. 

Onsite Project Components 

The Project would include the following onsite key elements located within the nearly 2,600-acre 
solar lease boundary: 

• Solar Blocks 
• Battery Energy Storage System 
• Site Fencing 
• Communication Systems Infrastructure 
• Operations and Maintenance Building 
• Access Roads 

Solar Field 

The solar field includes the following onsite facilities discussed in detail below: solar blocks, 
Battery Energy Storage System (BESS), site fencing, communications systems infrastructure, 
O&M building, and access roads. Figure 3 shows the conceptual site plan for the solar fields (this 
figure also depicts offsite facilities including collector lines and access roads.) 

Solar Blocks 

Mounted PV solar panels, inverter stations, and transformers would be combined to form solar 
blocks which would be repeated to create electrical energy of up to 100 MW (approximately 28 
solar blocks; block size and quantity may change based on final design). The electricity 
generated from the solar panels (direct electrical current [DC]) would be delivered through 
underground cables to an inverter station where the DC is converted to alternating electrical 
current [AC]. Inverter stations are generally located in the middle of each solar block. A 
transformer would then step up the voltage to 35 kV. 

The transformers would be contained in steel enclosures. The inverter stations could be 
contained in an enclosed or canopied metal structure on a skid or concrete mounted pad. The 
enclosures would be designed to meet National Electric Manufacturers Association (NEMA) 1 or 
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NEMA 3R IP44 standards for electrical enclosures in order to contain any fire, should one occur. 
The enclosures will be constructed on 6 inches of stone with filter fabric underlay; each 
enclosure pad would be approximately 350 square feet in size. 

Figure 3. Conceptual site plan. 

Solar panels would be installed in rows of single-axis trackers that would rotate to follow the sun 
over the course of the day. A typical PV solar panel layout using single-axis trackers is shown on 
Figure 4. Depending on the soil conditions within the solar fields, the wind load capacity of the 
solar panels, and the mounting structure supporting the solar panels, the foundations for the 
mounting structures would either be embedded driven steel posts or screw anchors (screw 
anchors would only be used if soil conditions do not support driven posts). The mounting 
structures would extend approximately 12 feet below ground and may be encased in concrete or 
a small concrete footing. 

The layout of the solar blocks would be optimized for the desired energy production while 
accounting for site characteristics, such as soil conditions, topography, and hydrology. The solar 
panels would be up to 20 feet above ground at their highest point, which would occur during the 
morning and evening hours when the trackers are tilted at their maximum angle (Figure 5). Each 
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solar block would be powered by a low-voltage electric drive motor. The motors would typically 
be operated for a few seconds every 5 to 10 minutes during daylight conditions to move the 
panels in approximately one-degree increments. 

Meteorological monitoring stations would be located at multiple locations (up to 7) within the 
solar blocks to monitor wind speed and communicate with the trackers. This would allow for the 
trackers to rotate the solar panels to a flat position during high winds. Meteorological stations 
would be mounted on or around the inverter stations and would not exceed 16 feet in height from 
the ground. 

Figure 4. Single-axis tracker array layout. 
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Figure 5. Single-axis, tracker cross sectional view. 

Battery Energy Storage System (BESS) 

The solar fields would include one or more BESSs. The BESSs would consist of modular and 
scalable battery packs and battery control systems that conform to national safety standards. The 
BESSs would be located in pad- or post-mounted, stackable metal structures (approximately 40 
feet long by 8 feet wide by 8 feet high) or a separate building in compliance with applicable 
regulations. The maximum height of a building, if used, would not exceed 25 feet. The total 
acreage of the BESSs would not exceed 12 acres. The dimensions and number of BESSs would 
vary depending on the application, supplier, chosen configuration, and applicable building 
standards. The BESSs would be located in the area of permanent disturbance within the solar 
field. 

Site Fencing 

The Project sites would be enclosed within a chain link perimeter fence, potentially with barbed 
wire, measuring up to eight feet in height (from finished grade). The fences would have 
controlled access points, lighting, and possibly security alarms, security camera systems with 
remote monitoring, and security guard vehicle patrols during operations to deter trespassing 
and/or unauthorized activities. The fences would have a six to eight inch opening at the bottom 
to allow for the movement of desert tortoises into and through the site during O&M. The BESSs 
and O&M facilities would be surrounded by fencing that does not include the desert tortoise 
opening due to safety issues. There would be up to 16,375 linear feet of fencing following the 
perimeter of the property. 
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Communication Systems Infrastructure 

Telecommunications systems would be installed at the transformers, consisting of a remote 
terminal unit, communications line (i.e., T-1 line), microwave receiver, and miscellaneous 
communication cables and link equipment, as required. Fiber optics would be installed on the 
collector lines to link the Project to the Reid Gardner Substation. A meter would be installed to 
measure the energy output of the Project. The microwave receiver may be mounted on the O&M 
building or on a 100-foot-tall lattice structure within the solar field to facilitate wireless 
communications and provide a back-up option for site telecommunications. 

The Project would include a Supervisory Control and Data Acquisition (SCADA) system that 
would allow for the remote monitoring and control of inverters and other Project components. 
The SCADA system would be able to monitor Project output and availability and to run 
diagnostics on the equipment. This equipment would be located in the O&M building and would 
connect to the communications system. 

Operations and Maintenance Building 

The solar field would include an O&M building with onsite parking. The O&M building would 
be steel framed with metal siding and roof panels and would be approximately 80 feet long by 20 
feet wide and approximately 20 feet in height. The O&M building could include offices, repair 
facility/parts storage, a control room, and restrooms. A septic tank and leach field may be 
installed for collection, treatment, and disposal of sanitary waste. If a septic system were not 
installed, portable toilets would be used. 

Additional components of the O&M building would include aboveground water storage tanks, 
signage, a flagpole, trash containers, and SCADA system. The O&M building and components 
would be equipped with exterior lighting, as approved by the Moapa Band and BIA. Minimal 
lighting would be used and would be directed downward and away from wildlife habitat. The 
O&M building and parking area would occupy up to six acres. 

Access Roads 

Within the solar field, access roads would be built between the solar blocks to provide vehicle 
access to the solar equipment (e.g., solar panels, inverter stations, transformers). The internal 
access roads would occupy approximately 20 acres and be 15 feet wide. Turnarounds would be 
constructed at the terminus of the roads to facilitate vehicle and equipment turn-around. The 
existing soil surface of all access roads would be leveled with a road grader. In addition to 
grading, access roads that lead to inverter stations would be compacted and graveled with onsite 
materials.  

Lighting 

Minimal lighting would be used onsite and would be directed inward and downward. Site 
lighting could include motion sensor lights for security purposes. Lighting used onsite would be 
of the lowest intensity foot-candle level. 



 
 

  
 

 

 
 

 

 
 

 
  

 
  

 
 

 
 

 

 
 

 

 

 

 
 

 
 

 

 
 

 

 
 

15 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

Water Use and Supply 

The Project’s construction water requirements would be met from existing water rights owned by 
the Moapa Band of Paiutes. The Applicant would have access to this water supply through an 
agreement with the Band. 

During construction, up to 200 acre-feet (AF) of water would be required for dust control over 8 
to 10 months. If needed to control dust during construction, agency-approved palliatives would 
be applied to newly constructed access roads.  

During O&M activities, solar panel washing would be conducted periodically (likely on foot and 
by hand) as needed to improve power generation efficiency. Dust would be controlled and 
minimized by applying water and palliatives. Water demand for panel washing and human use 
during O&M activities would not exceed 20 AF per year. A small water treatment system may 
be installed to provide deionized water for panel washing. 

Wastewater Treatment and Waste and Hazardous Materials Management 

Wastewater generated during construction and operation would include sanitary waste. Portable 
toilets would be used during construction. A septic tank and drain field system would be used for 
collection, treatment, and disposal of sanitary waste during operations. If a septic system is not 
installed, portable toilets would be used during operations. 

The primary wastes generated at the Project during construction and O&M would be 
nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would be used 
and stored onsite, with the primary hazardous materials onsite during construction being fuels, 
lubricating oils, and solvents associated with construction equipment. The nonhazardous wastes 
produced by construction and O&M activities would include defective or broken electrical 
materials, empty containers, typical refuse generated by workers and small office operations, and 
other miscellaneous solid wastes. 

The Applicant would prepare an Emergency Response Plan and Spill Response Plan that 
addresses waste and hazardous materials management including Best Management Practices 
(BMPs) related to storage, spill response, transportation, and handling of materials and wastes. 
Waste management would emphasize the recycling of wastes and would identify the specific 
landfills that would receive wastes that cannot be recycled. 

Fire Protection 

The fire protection water system would be supplied from the water storage tank(s) located near 
O&M building. The fire protection water system would have the appropriate fire department 
connections and would be consistent with Clark County requirements. The Applicant would 
prepare and implement a Fire Management Plan for O&M activities. 
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Offsite Project Components 

The Project would include the following offsite elements located outside of the 1,000-acre solar 
lease boundary: 

• Collector Lines  
• Access Roads 

Collector Lines 

Energy generated from the solar blocks would be transferred from a transformer within the solar 
field to the ESMSP substation through one underground collector line. At the ESMSP substation, 
the electricity would be stepped up to 230 kV for delivery to NV Energy’s Reid Gardner 
Substation. A small section of the lines may be installed overhead where they cross through the 
BLM-managed designated utility corridor in order to avoid conflicts with existing underground 
utilities. The locations of overhead collector line installation can only be determined during 
construction; therefore the Proposed Action includes overhead and underground construction 
where collector lines cross the BLM-managed designated utility corridor. The collector line and 
fiber optic communication line would be installed underground in trenches up to four feet deep 
and ten feet wide. The Project would include approximately three miles of primarily 
underground collector line. The collector line would be constructed within 21 acres of ROW (7 
acres within the BLM-managed utility corridor and 14 acres on the Reservation).  

Overhead collector lines, if necessary, would include the construction of up to 20 support 
structures across up to one linear mile (constructed as a single collector line), all within the 
BLM-managed designated utility corridor. The structures would be up to 50 to 75 feet above 
ground and spaced approximately 150 to 300 feet apart. The poles would be buried at 10 percent 
of the pole height plus two feet. The collector line ROW and permanent disturbance areas are 
expected to remain the same whether the collector lines are constructed overhead or 
underground. 

Access Roads 

The primary access route to the Project would utilize existing roads. Access would be via I-15 
and North Las Vegas Boulevard, and then along existing access roads on the Reservation. These 
existing roads on the Reservation include the access road for the Southern Paiute Solar Project  
facility, roads providing access to an existing tribal aggregate operation and water wells adjacent 
to the Projects, an access road within and adjacent to the designated utility corridor, and an 
unnamed road that connects to the town of Ute, Nevada. No upgrades to these existing roads are 
anticipated; minor maintenance may be required during construction, O&M, and 
decommissioning.  

The Project also includes the construction of new access roads that connect the existing Southern 
Paiute Solar Project facility roads to the SBSP II solar fields (32 feet wide, 24 feet of which is 
permanent), and a new access road within the proposed collector line ROW (12 feet wide). It 
would include up to 2 miles (5 acres) of new access roads on the Reservation. 



 
 

  
 

 

 

 

 
 

 
 

 
 

 
 

 

 

  

  
 

  

 
 

 
 

 

   
 

 
 

  

 

 
 
 

17 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

The Project also includes the construction of new access roads that connect the existing Southern 
Paiute Solar Project facility roads to the SBSP II solar field, and a new access road within the 
proposed collector line ROW. The Project would include 58 acres of existing access road (6 
acres on BLM lands, 42 acres within the BLM-managed designated utility corridor, and 10 acres 
on Reservation lands). 

Project Construction 

Construction of SBSP II is expected to take approximately 8 to 10 months. The Applicant 
expects that construction would commence in the second quarter of 2021. 

Onsite Facilities: 

Grading, Site Preparation, and Vegetation Removal  

Environmental clearance surveys would be performed at the Project site prior to commencement 
of construction activities. The boundaries of the Project would be delineated and marked prior to 
grading and site preparation. Where necessary, areas to be avoided in compliance with applicable 
Minimization Measures would be flagged with appropriate buffers to prevent impacts. 
Temporary tortoise exclusion fencing would be installed around the perimeter of the Project site 
to prevent desert tortoises from moving back into the site during construction. In areas where 
vegetation would be mowed or trimmed rather than removed, vegetation would be maintained at 
a minimum height of 18 inches, and the roots would be left intact to facilitate regrowth following 
the completion of construction. Equipment and vehicles would drive over and crush mowed 
vegetation during construction, if necessary. 

Portions of site would then be graded, and vegetation would be removed or mowed in selected 
areas, as needed for construction (see below). In some areas, small amounts of explosives may be 
used to crack and remove rock material that is difficult to grade using other methods. This 
blasting would occur only after biological monitors have cleared the site. Vegetation would be 
permanently cleared for the new access road and the O&M building. Vegetation would also be 
mowed and trimmed, as needed, in the solar blocks to create a safe work environment and avoid 
interference with construction activities. 

All grading (i.e., cut and fill) required for the Project would use onsite cut material, and no fill 
material would be exported or imported. Grading would be required for the O&M building, 
BESSs, and access roads within the solar field. A small, graded pad would be required within 
each solar array to accommodate the inverter and transformer unless they are installed on driven 
piers. The solar field would require a positive natural terrain slope of less than five percent. 
Grading and associated facilities would permanently disturb up to 271 acres within the solar 
field. 
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Gravel/Aggregate/Concrete 

Concrete would be trucked in and poured in place for mounting structure and building 
foundations. Aggregate material would be used for parking areas and access roads, and riprap 
material may be needed for erosion control. The smallest practicable size riprap material will be 
used to minimize the likelihood of tortoise entrapment; the Applicant will coordinate specific 
sizes and locations with the Service as material availability and engineering constraints are 
known. A 6-inch-deep layer of aggregate stone would be installed in any low water crossings. 
This material would be sourced from the Moapa Band’s existing gravel materials operation 
located immediately adjacent to the solar fields, as available. After the O&M building is 
constructed, the surrounding area would be appropriately surfaced for parking, roads, material 
storage, and the erection of a temporary office for use during the construction phase of the 
Project. 

Solar Block Assembly and Construction 

Construction work within each solar block would generally proceed as follows: 

• Install foundations for inverter stations; 
• Prepare trenches for underground cables; 
• Install underground cable, as required; 
• Backfill trenches; 
• Install concrete footings for transformers; 
• Install inverter station and transformer equipment; 
• Install steel posts and tracker assemblies; 
• Install solar panels; 
• Perform electrical terminations; and 
• Inspect, test, and commission equipment. 

The solar blocks would be installed with solar panels mounted on steel tracker assemblies which 
would be supported by steel posts. The structural steel posts may be galvanized to prevent 
potential damage from corrosive soils, as needed. Trucks would be used to transport the solar 
panels to the solar field. Final solar field assembly would require small cranes, tractors, and 
forklifts. 

Additional Solar Field Construction 

Cable trenches within the solar fields would contain electrical conductors for low-voltage power 
collection and fiber optic cables for equipment communication. Trenches would vary between 
two to five feet wide and two to five feet deep. Trench excavation would be performed with 
conventional trenching equipment and excavated soil would be placed adjacent to the trench and 
used as backfill once installation is complete.  

Installation of electrical equipment and necessary infrastructure to energize the equipment would 
consist primarily of the following tasks: 
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• Equipment—Installation of all electrical equipment including circuit breakers, switches 
and switchgear, lighting, and control systems, including SCADA equipment. 

• Cables—Installation of all cables necessary to energize the equipment. Cables would be 
routed via cable trays, above-grade conduits, and below-grade conduit. 

• Grounding—All equipment and structures would be grounded as necessary. 
• Telecommunications—Communication systems including T-1 internet cables, fiber optic, 

and telephone would be installed during electrical construction. 

Laydown Yards 

Approximately 4 laydown yards totaling 12 acres would be established within the solar fields. 
The laydown yards would be used to stage equipment during construction. Vegetation within the 
laydown yards would be mowed, but these areas would not need to be graded or compacted. 
Where practical, laydown yards would be developed into solar blocks as construction progresses 
and the laydown yards are no longer needed. 

Support Facilities Construction  

Following grading and site preparation, concrete foundations would be poured to support the 
permanent O&M building located near the solar field entrance. An area adjacent to the building 
would be developed for parking. 

A septic tank and leach field may be constructed for the collection, treatment, and disposal of 
sanitary waste. Excavation for the septic tank would be completed with the use of backhoe, and 
excavated soil would be placed adjacent to the septic tank location and used as backfill once 
installation is complete; excess soil would be reused onsite, if necessary. 

A temporary construction office consisting of a trailer or storage container (e.g. Connex Box) 
would be placed on site during construction. The construction office would be located at the 
solar field entrance; the temporary office site would be adjacent to the O&M building. Laydown 
yards, water holding tanks, portable toilets, and generators would also be used during 
construction. Following construction, permanent fencing would be installed around the solar 
field perimeter. 

The design and construction of the buildings and associated water/wastewater systems would be 
consistent with Clark County building standards and approved by the Moapa Band and BIA. 

Offsite Facilities: 

Access Roads 

Construction of new access roads will involve grading and filling with dirt to create a 15 to 24-
foot-wide roadbed. Road berms will also be constructed using fill dirt obtained from the Project 
area. Any low water crossings will be filled with aggregate stone to a depth of approximately 6 



 
 

  
 

 

 
  

 

 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

  
 

  
 

 
 

 

 
  

 

 

  

20 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

inches. New access roads would be left in place after construction is completed; existing access 
roads used by the Project would not be upgraded or widened, but some maintenance – including 
grading and vegetation removal – may be required depending on their condition. All grading 
(i.e., cut and fill) required for the Project would use onsite cut material, and no fill material 
would be expected to be exported or imported. 

Collector Line Construction 

It is estimated that construction of the collector lines would result in permanent disturbance of 
the entire ROW (21 acres), though the actual permanent disturbance would likely be less than 
this. A total of three miles of collector line would be constructed. Of this, up to one mile may be 
installed overhead where the collector lines cross the BLM-managed designated utility corridor. 

The primary stages of the underground collector line installation would be trenching, installing 
conduit, backfilling, and lastly, pulling wire through the conduit. The collector lines and fiber 
optic lines would be installed in trenches up to ten feet wide and four feet deep and subsequently 
backfilled. 

The primary stages used to construct the overhead collector lines, if necessary, to avoid conflicts 
with underground utilities in the BLM-managed designated utility corridor, would be foundation 
installation, structure installation, and conductor stringing. 

Wooden poles used for the overhead collector line structures would be directly embedded into 
the ground and would be installed by auguring holes and placing the poles into the holes using 
backhoes or heavy lifter vehicles. A 100-foot by 40-foot area would be needed around each of 
the wooden poles for construction (20 poles). These areas would be disturbed during 
construction activities and would be cleared of vegetation only as required for safety and 
efficiency. The primary equipment used in setting foundations would include concrete trucks, 
auger rigs, pickup trucks, cranes, and front-end loaders. Excavated spoil material would be 
spread around the temporary work areas. 

After the poles are erected, the conductors and static wires would be strung between the poles 
and attached. Equipment would pull the conductors and wires into place from designated pull 
and tensioning sites. These sites would be approximately 120 feet wide by 500 feet long and 
located within the ROW. Stringing would likely be conducted one conductor at a time, with all 
equipment in the same location until all lines are in place. Wire stringing is typically completed 
with heavy-duty trucks equipped with a telescoping boom lift. 

Site Stabilization, Protection and Reclamation: 

Appropriate erosion and dust-control measures would be implemented during construction of the 
solar fields and collector lines to prevent increased dust and erosion. The Project Applicant has 
prepared a draft Site Restoration Plan (Appendix D of the DEIS) which documents erosion- and 
dust-control measures to be implemented during and/or immediately after construction for the 
areas that are temporarily disturbed. This includes soil stabilization measures to prevent soil from 
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being eroded by stormwater runoff; establishment of temporary laydown areas on level ground; 
avoiding blading in laydown areas; and minimizing and controlling dust generated during 
construction by applying water and/or agency-approved palliatives. 

Soil stabilization measures in the Site Rehabilitation and Restoration Plan include BMPs to 
protect the soil surface by covering or binding soil particles. Depending on the site preparation 
technique, organic matter could be worked into the upper soil layers or mulched onsite and 
redistributed into the fill (except under equipment foundations, trenches and roadways) to aid in 
dust control. Prior to construction, the construction contractor would also develop and implement 
an erosion control plan for the Project and incorporate measures required by regulatory agency 
permits and contract documents as well as other measures selected by the contractor. Project-
specific BMPs would also be designed by the contractor to protect the soil surface from erosion 
and would be included in the Stormwater Pollution Prevention Plan (SWPPP). Disturbed areas 
would also be seeded and hay, straw mulch, or approved material would be applied to aide in 
stabilizing disturbed areas. 

During construction, up to 200 acre-feet (AF) of water would be required for dust control and 
would be obtained from the Moapa Band. If needed to control dust during construction, agency-
approved palliatives would be applied to newly constructed access roads. 

Construction Staff Schedule: 

Construction staff for the Project would consist of laborers, craftsmen, supervisory personnel, 
support personnel, and construction management personnel. Construction staff is anticipated to 
include an average of 300 workers, with a peak not expected to exceed 750 workers at any given 
time. Most construction staff would commute daily to the jobsite from within Clark County, 
primarily from the Reservation and the Las Vegas area. The Applicants would prepare a Worker 
Environmental Awareness Program (WEAP) to address Project-specific safety, health and 
environmental concerns. All construction staff would be required to complete WEAP training. 

Construction generally would occur between 5:00 a.m. and 5:00 p.m., Monday through Friday, 
but could occur seven days a week. Additional hours could be necessary to make up schedule 
deficiencies or to complete critical construction activities. For instance, during hot weather, it 
may be necessary to start work earlier (e.g., at 3:00 a.m.) to avoid work during high ambient 
temperatures. Further, construction would require some nighttime activity for installation, 
refueling equipment, staging material for the following day’s construction activities, service or 
electrical connection, or inspection, quality assurance/control, and testing activities. Nighttime 
activities would be performed with temporary lighting. Some activities may require construction 
activities 24 hours per day, 7 days per week. 

Desert Tortoise Translocation  

Pre-project surveys for desert tortoise were conducted in the action area in April of 2019. A 
translocation plan that details all activities associated with clearance and translocation is in the 
Appendix. Below is a brief summary of the process. 
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In spring of 2021, surveys would be completed to collect health assessment information on the 
existing tortoise population. All tortoises would receive health assessments according to the 
guidelines in the Health Assessment Procedures for the Mojave Desert Tortoise (Gopherus 
agassizii): A Handbook Pertinent to Translocation (Service 2009a, 2019a). 

Also in 2021, the Translocation Review Package (TRP) would be prepared for the first 
translocation event, including proposed disposition, health assessment data, and enzyme-linked 
immunosorbent assay (ELISA) results for the pathogens Mycoplasma agassizii and M. 
testudineum, and quantitative polymerase chain-reaction (qPCR) results for Mycoplasma 
agassizii, M. testudineum, and testudinid herpesvirus 2. Addenda for unknown adults located 
during clearance efforts including health assessment data and photographs would be submitted to 
BLM, BIA, and the Service’s Desert Tortoise Recovery Office for approval. 

Radio transmitters would be affixed to all tortoises over approximately 100 grams in weight, so 
that the animals could be easily relocated for future translocation. Juvenile tortoises, regardless 
of weight, would be translocated or returned based on where they were found. Juveniles found 
less than 500 m from the fenceline would be translocated, and juveniles found more than 500 m 
from the fenceline would be held in temporary pens and returned to the location they were found 
after construction. All tortoises would be translocated in accordance with the Desert Tortoise 
Translocation Plan (Appendix). Only authorized biologists and biological monitors would 
conduct these activities.  

Due to anticipated small number of tortoises associated with the adjacent Southern Bighorn Solar 
II Project (SBSP II), data collected from that project will be coordinated with data collected as 
part of the SBSP I monitoring program, and the analysis and reporting requirements described 
below would treat these as a unified dataset. 

Translocation Procedures Summary 

The desert tortoise translocation procedures are described in detail in the Appendix. The steps for 
translocation are summarized as: 

1. Identify release locations within Release Site, as described below; 
2. Approve Translocation Review Package; 
3. Passively exclude desert tortoises during fence construction (section 5.3 of the 

Translocation Plan); 
4. Perform health assessments; 
5. Review Final Translocation Review Package; 
6. Perform clearance surveys to locate all tortoises within solar field, translocate tortoises; 
7. Complete subsequent Translocation Review Package addenda and release remaining 

tortoises. 

Tortoises located within approximately 500 meters of the outer boundary, or fenceline, of the 
solar site would be translocated to the nearest area immediately adjacent to the solar site that is 
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not proposed for development. For this project, a disjunct recipient site is not proposed. Rather, 
tortoises would be translocated to the area immediately adjacent to the proposed solar site. The 
Release Site for this project is defined as a 500 m buffer around the fenceline of the proposed 
solar site. A 1.5-km buffer around the set of potential release locations defines the Release Area, 
which is expected to contain the settlement movements of most translocated tortoises . Some 
areas within the 1.5-km buffer have been excluded due to the presence of barriers to tortoise 
movement and occupancy (e.g., steep terrain) or other factors (e.g., areas proposed by the tribe 
for future development). Tortoises located within the interior of the solar site and greater than 
approximately 500 meters from the fenceline would be kept in temporary holding pens during 
construction activities and then either returned to the solar site or translocated to another suitable 
area determined on a cases-by-case basis through coordination with Service following 
construction. Tortoises encountered within the utility corridor, along the access road and along 
the water pipeline during construction would be locally relocated out of harm’s way (up to a 
maximum distance of approximately 300 m). 

Per the Service’s translocation guidance, “Data from recent translocations indicate that desert 
tortoises moved up to 500 m from their capture location are expected to settle within 1.5 km of 
their release point; most tortoises (>97.5%) moved >500 m are expected to settle within 6.5 km 
of their release point.“ Accordingly, the translocation recipient area immediately outside the 
Project includes the release band (500 m wide) plus all suitable tortoise habitat within 1.5 km. 

The number of tortoises to be translocated cannot be exactly known until clearance surveys are 
completed. Hence, the number of translocatees and their translocation destinations are based on 
the number of adult tortoises found and their locations during the surveys. The total number of 
adult tortoises estimated to be moved based on surveys is 7. 

The Translocation Plan (Appendix) prepared by the BIA, Service, and Applicant’s consultants 
includes procedures and activities to ensure that translocated tortoises survive and establish in 
the recipient area while minimizing impacts to resident tortoises. The health of all tortoises to be 
translocated and a sample of resident tortoises have been or would be assessed by trained and 
well-qualified biologists. Release locations would be identified in the disposition plan in 
consideration of current distribution and health status of resident tortoises. 

Monitoring of Translocated Desert Tortoises  

BIA would ensure that translocated desert tortoises would be monitored in accordance with this 
biological opinion, the translocation plan, and the long-term monitoring plan (LTMP). Newly 
translocated tortoises display increased activity, often moving extreme distances in erratic 
directions; neither distance nor direction can be accurately predicted. 

While movements for tortoises translocated immediately outside the site are expected to be much 
less than the indirectly translocated or returned tortoises, tortoises with transmitters affixed at 
release sites would be tracked once within 24 hours of release, once daily for the first two weeks 
after release, one time per week during the tortoise active season (as defined in the Translocation 
Plan), once per week during the less-active summer season and twice per month during the less 
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active winter season, and then according to the LTMP schedule. Tortoises actively returned to 
mowed areas following construction would be tracked similarly at release and then according to 
the LTMP. Tortoises allowed to reintroduce passively would also be tracked per the LTMP. 
Recipient and control tortoises would be identically tracked to compare movements and 
behaviors. 

Operation and Maintenance 

Onsite Facilities: 

The O&M activities for the solar field include regular monitoring, periodic inspections and any 
needed maintenance. It is anticipated that up to five full time-equivalent (FTE) positions would 
be required during O&M for the Project. This workforce would include administrative and 
management personnel, operators, and security and maintenance personnel. Typically, up to 
three staff would work during the day shift (sunrise to sunset) and the remainder during the night 
shifts and weekends. 

During the first year of operation, inspections would be more frequent to address identified post-
construction issues. Periodic routine maintenance would include monthly, quarterly, semi-
annual, and annual inspections and service. Major equipment maintenance would be performed 
approximately every 10 to 15 years. 

Solar panel washing would be conducted periodically (likely on foot and by hand) as needed to 
improve power generation efficiency. Dust would be controlled and minimized by applying 
water and palliatives. The water requirements would be provided from existing water rights 
owned by the Moapa Band and leased to the Applicants. Water demand for panel washing and 
human use during O&M activities would not exceed 20 AF per year. A small water treatment 
system may be installed to provide deionized water for panel washing. 

O&M would require the use of vehicles and equipment including crane trucks for minor 
equipment maintenance. Additional maintenance equipment would include forklifts, manlifts, 
and chemical application equipment for weed control. Pick-up trucks would be used daily onsite. 
No heavy equipment would be used during normal operations. 

Vegetation within the solar blocks would be allowed to grow back following construction and 
would be maintained at a minimum height of 18 inches during O&M. Vegetation would be 
trimmed as needed using a mower and/or string trimmers. 

Safety precautions and emergency systems would be implemented as part of the design and 
construction of the Projects to ensure safe and reliable operation. Administrative controls would 
include classroom and hands-on training in O&M procedures, general safety items and a planned 
maintenance program. These would work with the system design and monitoring features to 
enhance safety and reliability. The Project would also have a Spill Prevention and Emergency 
Response Plan (Appendix E of the DEIS), which would address potential emergencies including 
chemical releases, fires, and injuries. All employees would be provided with communication 
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devices (cell phones, and/or walkie-talkies) to provide aid in the event of an emergency. 

The Applicant has prepared a draft Integrated Weed Management Plan (Appendix E of the 
DEIS) for the Project as required by BIA and the BLM (BLM 2007; BIA 2014). Herbicides 
would be used to control noxious and invasive weeds, if required. Pest control may also be 
required, including control of rodents and insects inside of the O&M facility. 

The primary wastes generated during O&M activities would be nonhazardous solid and liquid 
wastes. Limited quantities of hazardous materials would be used and stored in the solar field. 
The BESSs would contain lithium-ion batteries that would need replacement periodically; used 
batteries would be disposed of according to local, State, and Federal regulations. Nonhazardous 
wastes produced by O&M activities would include defective or broken electrical materials and 
batteries, empty containers, typical refuse generated by workers and small office operations, and 
other miscellaneous solid wastes. The Spill Prevention and Emergency Response Plan (Appendix 
E of the DEIS) prepared by the Applicant addresses waste and hazardous materials management, 
including BMPs related to storage, spill response, transportation, and handling of materials and 
wastes. Waste management would emphasize the recycling of wastes where possible and would 
identify the specific landfills that would receive waste that cannot be recycled. 

The fire protection water system would be supplied from the water storage tank(s) located near 
O&M building. The fire protection water system would have the appropriate fire department 
connections and would be consistent with Clark County requirements. The Applicant would 
prepare and implement a Fire Management Plan (Appendix G of the DEIS) for O&M activities. 

Offsite Facilities: 

The collector lines would operate continuously throughout the life of the Projects. Operational 
activities associated with the collector lines would involve periodic inspection and occasional 
maintenance and repair. Periodic visual inspections would be conducted of the above ground 
inverter stations for underground collector lines, and insulators, overhead grounds, and structure 
hardware for overhead collector lines, if installed. Collector line access roads are not expected to 
require frequent maintenance but could be graded as needed to provide access to structures for 
maintenance activities. 

Maintenance of overhead sections of collector lines would also include removal of all vegetation 
to bare ground within a 10-foot radius around each structure. This vegetation treatment is called 
Defensible Space around Poles (DSAP) and protects the poles from fire, prevents fire ignition 
from electrical equipment that may spark, and provides a safe area for access during inspection 
and maintenance. 

Other O&M activities, as needed, could include insulator washing, periodic aerial inspections, 
repair or replacement of underground collector lines and overhead conductors and insulators, and 
response to emergency situations (e.g. outages) to restore power. With the exception of 
emergency situations and outages, most maintenance work would take place during daylight 
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hours. 

Decommissioning 

The anticipated operational life of the Project would be up to 50 years, after which the Project 
would be taken out of service and associated onsite and offsite facilities would be removed. 
Decommissioning would involve removal of the solar blocks and other facilities, with some 
buried components (such as cabling) potentially remaining in place. 

To ensure that the permanent closure of the facility does not have an adverse effect, the 
Applicant has prepared a draft Decommissioning Plan included as Appendix FH in the DEIS. 
The final Decommissioning Plan would be developed near the time of decommissioning in 
coordination with the Moapa Band and BIA, with input from other agencies as appropriate. The 
final plan would address future land use plans, removal of hazardous materials, impacts and 
mitigation associated with closure activities, schedule of closure activities, equipment to remain 
on the site, and conformance with applicable regulatory requirements and resource plans. 

The collector line would also be taken out of service in accordance with local, state and federal 
regulations. Prior to removal, laydown yards would be delineated along the collector lines, as 
appropriate. It is anticipated that decommissioning of the collector line would be completed 
withing the boundaries of the existing footprint of the Project.  

Following decommissioning, the disturbed areas would be stabilized and allowed to revegetate. 
Native species would be used for revegetation, if appropriate, and seeding using BLM and BIA 
recommended seed mixes. Re-seeding would take place during appropriate months for optimal 
regrowth. Seed would be planted using drilling, straw mulching, or hydromulching, as 
appropriate. 

Management Plans 

The Applicant would be required to prepare the following management plans, which would be 
submitted to the Band, BIA, BLM, and the Service (as appropriate) for approval:  

• Integrated Weed Management Plan 
• Raven Management Plan 
• Decommissioning Plan 
• Site Restoration Plan 
• Dust Abatement Plan 
• Spill Prevention and Emergency Response Plan 
• Health and Safety Program 
• Fire Management Plan 
• Hazardous Materials and Waste Management Plan 
• Stormwater Pollution Prevention Plan 
• Site Drainage Plan 
• Traffic Management Plan 
• WEAP 
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• Bird and Bat Conservation Strategy 

Proposed Minimization Measures 

The following proposed minimization measures would be implemented as part of the Project 
proposed by the Applicant to avoid or reduce environmental impacts associated with the 
proposed action to federally protected species. Minimization will include the general 
conservation strategies (i.e., BMPs), as well as adhere to the specific desert tortoise minimization 
measures and comply with the terms and conditions of the Service BO issued for this Project. 

Construction Minimization Measures 

The following measures would be implemented to reduce effects on the desert tortoise and other 
terrestrial and avian wildlife species during construction, operation, and maintenance: 

1. Construction area flagging. Work areas will be flagged prior to beginning construction 
activities, and disturbance will be confined to the work areas. A biological monitor will 
escort all survey crews onsite prior to construction. All survey crew vehicles will remain on 
existing roads and stay within the flagged areas to the maximum extent practicable. In cases 
where construction vehicles are required to go off existing roads, a biological monitor (on 
foot) will precede the vehicles. 

2. Desert tortoise fencing. Temporary tortoise-proof fencing will be installed around the 
boundary of the solar facility. Biological monitors under supervision of an authorized desert 
tortoise biologist (approved by the Service; also referred to as “authorized biologist”) will be 
present during fence installation to move all tortoises in harm’s way to outside the work area. 
Additional clearance surveys and activities will be conducted after completion of the tortoise 
fence to ensure that no tortoises remain inside the fenced construction boundaries. 

Fence specifications will be consistent with those approved by the Service (Service 2009a). 
Installation of the temporary tortoise-proof fence would involve drive and crush construction 
techniques, where feasible, to minimize disturbance levels as much as possible. Tortoise 
guards will be placed at all road access points where tortoise-proof fencing is interrupted to 
exclude desert tortoises from the Project footprint. Gates or tortoise exclusion guards will be 
installed with minimal ground clearance and shall deter ingress by desert tortoises. The 
temporary tortoise-proof fencing will be removed once the Project is commissioned, allowing 
tortoises to re-occupy the site during operations. 

During the tortoise active seasons, all new fences will be checked twice a day for the first 
two weeks after construction or the first two weeks after tortoises become active if fence 
construction occurs in the winter, including once each day immediately before temperatures 
reach lethal thresholds. After the first two weeks, all tortoise exclusion fencing will be 
inspected monthly during construction, quarterly for the life of the Project or until exclusion 
fencing is removed, and immediately following all major rainfall events. Any damage to the 
fence will be repaired within two days of observing the damage. 
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3. Field Contact Representative. The BIA and Applicant will designate a Field Contact 
Representative (FCR) who will be responsible for overseeing compliance of the 
minimization measures of the biological opinion. The FCR will be onsite during all active 
construction activities that could result in “take” of a desert tortoise. The FCR will have the 
authority to halt activities that are in violation of the desert tortoise protective measures until 
the situation is remedied. 

4. Authorized desert tortoise biologist. All authorized desert tortoise biologists (and monitors) 
are agents of BIA and the Service and will report directly to BIA, the Service, BLM, and the 
Applicant concurrently regarding all compliance issues and take of desert tortoises; this 
includes all draft and final reports of non-compliance or take. Authorized desert tortoise 
biologists, monitors, and the FCR will be responsible for ensuring compliance with all 
conservation measures for the Project as described in the biological opinion. Prior to starting 
construction, authorized biologist(s) will submit documentation of authorization from the 
Service and approval from NDOW. Potential authorized desert tortoise biologists will submit 
their statement of qualifications to Service. 

An authorized desert tortoise biologist will record each observation of a desert tortoise 
handled in the tortoise monitoring reports. This information will be provided directly to BIA, 
the Service, and BLM. 

Potential authorized desert tortoise biologists must submit their statement of qualifications to 
the Service’s Southern Nevada Fish and Wildlife Office in Las Vegas for approval, allowing 
a minimum of 30 days for Service response. The statement form is available in Chapter 3 of 
the Desert Tortoise Field Manual on the internet at: 
https://www.fws.gov/nevada/desert_tortoise/dt/dt_manuals_forms.html 

Authorized desert tortoise biologist requests in southern Nevada should be e-mailed to: 
ADTB_request@fws.gov 

5. Biological monitoring. Under supervision of an authorized biologist, biological monitors 
will be present at all active construction locations (not including inside the solar field after it 
has been fenced with desert tortoise fencing and clearance surveys have been completed). 
Desert tortoise monitors will provide oversight to ensure proper implementation of protective 
measures, record and report desert tortoises and tortoise sign observations in accordance with 
approved protocol, and report incidents of noncompliance in accordance with the biological 
opinion and other relevant permits. The biological monitor(s) will survey the construction 
area to ensure that no tortoises are in harm’s way. If a tortoise is observed entering the 
construction zone, work in the immediate vicinity will cease until the tortoise moves out of 
the area. Tortoises found aboveground during construction activities will be moved offsite by 
an authorized biologist following the protocols described in the Desert Tortoise 
Translocation Plan. 

6. Desert tortoise clearance surveys and translocation. After installation of tortoise fencing 
around the perimeter of the solar facility and prior to surface-disturbing activities, biological 

mailto:ADTB_request@fws.gov
https://www.fws.gov/nevada/desert_tortoise/dt/dt_manuals_forms.html
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monitors and the authorized desert tortoise biologists who supervise them will conduct a 
clearance survey to locate and remove all desert tortoises from harm’s way including those 
areas to be disturbed, using techniques that provide full coverage of construction zones 
(Service 2009a). 

No surface-disturbing activities shall begin until two consecutive surveys find no live 
tortoises. In sectors or zones where a live tortoise is found, surveys will be repeated until the 
two-pass standard is met. 

An authorized biologist will excavate burrows potentially containing desert tortoises located 
in the area to be disturbed with the goal of locating and removing all desert tortoises and 
desert tortoise eggs. Typical tortoise burrows have a characteristic shape with a flat bottom 
and arched top similar to a capital letter ‘D’ with the flat side down. Clearance will include 
evaluation of caliche caves and dens, as tortoises are known to shelter there. Caliche is a 
naturally occurring hardened cemented soil composed of calcium carbonate, gravel, sand, 
and silt. The practice of excavating every obvious tortoise burrow will not be done as it has 
shown to be ineffective and inefficient in locating tortoises; instead, all obvious tortoise 
burrows will be scoped for presence and possible extraction. During clearance surveys, all 
handling of desert tortoises and their eggs and excavation of burrows shall be conducted 
solely by an authorized desert tortoise biologist in accordance with the most current Service-
approved guidance (Service 2009a). If any active tortoise nests are encountered, the Service 
must be contacted immediately prior to removal of any tortoises or eggs from those burrows 
to determine the most appropriate course of action. Unoccupied burrows will remain in place 
to allow for tortoise use during operations. Outside construction work areas, all potential 
desert tortoise burrows and pallets within 50 feet of the edge of the construction work area 
will be flagged. If a desert tortoise occupies a burrow during the less-active season, the 
tortoise may be temporarily penned or will be translocated following Service approval, 
contingent upon weather conditions and health assessment results. No stakes or flagging will 
be placed on the berm or in the opening of a desert tortoise burrow. Desert tortoise burrows 
will not be marked in a manner that facilitates poaching. Avoidance flagging will be 
designed to be easily distinguished from access route or other flagging, and will be designed 
in consultation with experienced construction personnel and authorized biologists. This 
flagging will be removed following construction completion. 

An authorized desert tortoise biologist or biological monitor will inspect areas to be 
backfilled immediately prior to backfilling. Burrows with the potential to be occupied by 
tortoises within the construction area will be searched for presence. In some cases, a fiber 
optic scope will be used to determine presence or absence within a deep burrow. 

A translocation plan following the 2019 guidance will be approved by the Service prior to the 
start of construction (Service 2019a; Appendix). The plan identifies potentially suitable 
recipient locations, control site options, post-translocation densities, procedures for pre-
disturbance clearance surveys and tortoise handling, as well as disease testing and post-
translocation monitoring and reporting requirements. Tortoises found within 500 meters (m) 
of the project boundary (fenceline) will be translocated outside of the nearest fence to a 
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location that contains suitable habitat; tortoises found within the interior of the project site 
(>500 m from a boundary fence) will be penned during construction and returned within the 
solar site after construction (or translocated to somewhere within the Study Area Recipient 
Site if needed). 

BIA and the Applicant will have an authorized biologist relocate tortoises following the 
Service- approved protocol (Service 2009a) and according to the approved translocation plan. 
If the Service releases a revised protocol for handling desert tortoises before initiation of 
Project activities, the revised protocol will be implemented. The relocation/translocation 
effort will adhere to the following procedures as well as those stipulated in the BO Terms and 
Conditions. 

Tortoises found within the project area will be translocated to an area of suitable habitat as 
directed by the Service. Translocation will follow installation of exclusionary tortoise fence, 
as determined in coordination with the agencies. Translocation events will occur to specific 
locations outlined in the approved project-specific translocation review package (TRP) and 
disposition plan, based on construction and translocation timing considerations for each 
tortoise. The project will employ two strategies for moving tortoises, depending on the initial 
capture location of each animal: 

A. Indirect Translocation Group: If the tortoise is discovered > approximately 500 meters 
from the project fence line, the individual will be moved to a temporary holding pen, 
located near the project, and held during construction. Because vegetation would be 
crushed and/or trimmed where feasible during construction these tortoises may be 
returned to the interior of the completed solar project as close to their original capture site 
as possible. Penned tortoises may be translocated to a different area on a case-by-case 
basis as determined in coordination with the Service. The Proponent and the 
Band/BIA/BLM will coordinate with the Desert Tortoise Recovery Office to ensure that 
release sites do not conflict with prior or subsequent translocations and meet the needs of 
the long-term monitoring plan. Surveys of the Recipient Site will be conducted and will 
include health assessments which will contribute to the identification of specific release 
locations. 

B. Direct Translocation Group: If a tortoise is discovered < approximately 500 meters 
from the project fence line, the Release Point will be the nearest suitable location outside 
the project fence line.  

C. Additional Translocation Measures: The following actions will occur and be applicable 
to both the Indirect and Direct Translocation Groups: 

• An authorized biologist will perform health assessments and draw blood samples 
for each tortoise returned. Blood testing will determine whether any desert tortoise 
suffers from upper respiratory tract disease (URTD). 

• Tortoises will be temporarily tagged with combination global positioning system 
(GPS)/radio-transmitter tags, so if the results of blood work indicate that a tortoise 
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is infected with URTD, the tortoise can be retrieved and handled as directed by the 
Service. 

When determining a release location for an individual tortoise, release site 
preference will be to find a like-for-like shelter resource. Every attempt will be 
made to find similar cover sites and habitat to that at the location of each individual 
found within the solar site, otherwise all translocatees shall be released at the most 
appropriate and available unoccupied shelter sites (e.g., soil burrows, caliche caves, 
rock caves, etc.) or under the shade of a shrub. Because of the impermanent nature 
of soil burrows and cave availability, prior to submitting the final Disposition Plan 
and determining exact areas of release, potential release sites will be re-investigated 
for existing burrows and caliche or rock caves that can be used for shelter sites. 
Known active and inactive tortoise burrows discovered during the surveys will be 
re-investigated for this purpose. If insufficient shelter sites exist in an area to be 
used for relocation, the Applicant shall coordinate with the agencies to determine 
the most appropriate course of action, such as reviewing an alternate release site, 
modifying/improving existing burrows and partial burrows, or artificially creating 
burrows per Service protocols prior to relocation. The number of artificial burrows 
per returned tortoise will be included in the TRP/Disposition Plan, as feasible, and 
may include more than one burrow per tortoise to increase relocation success (i.e. 
tortoises remaining within their release locations). The disposition of returned 
tortoises will be evaluated and reported on following the reporting requirements of 
the biological opinion. 

• If a tortoise voids its bladder while being handled, it will be given the opportunity 
to rehydrate before release. Tortoises will be offered fluids by soaking in a shallow 
bath or an authorized desert tortoise biologist will administer nasal-oral fluid or 
injectable epicoelomic fluids. Any tortoise hydration support beyond offering water 
or shallow soaking will only be provided by an authorized biologist who has 
received advanced training in health assessments and been specifically approved by 
the Service for these procedures. 

7. Biological Sample Archiving. Any samples collected during desert tortoise health 
assessments that are not used for tests would be archived with UCLA, and appropriate fees 
would be paid by the Applicant. The fee would be assessed at the time of sample collection 
and adjusted for inflation using the Bureau of Labor Statistics’ consumer price index. As of 
October 2020, the archiving fee amount was $3,000. 

8. Integrated Weed Management Plan. Prior to construction, an Integrated Weed 
Management Plan will be developed that includes measures designed to reduce the 
propagation and spread of designated noxious weeds, undesirable plants, and invasive plant 
species, or as determined by the cooperating or reviewing agencies (BIA, BLM, NDOW, 
etc.). Measures in the plan will include but are not limited to the following: 
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• Areas with current weeds will be mapped. Topsoil with the presence of weeds will not be 
salvaged and reused elsewhere in the Project. The topsoil from such areas will be 
disposed of properly. 

• Inspect heavy equipment for weed seeds before they enter the Project area. Require that 
such equipment be cleaned first to remove weed seeds before being allowed entry. Clean 
equipment that has been used in weed infested areas before moving it to another area. 

• Any straw or hay wattles are used for erosion control must be certified weed free. 

9. WEAP. A WEAP will be presented to all personnel onsite during construction. This program 
will contain information concerning the biology and distribution of the desert tortoise, desert 
tortoise activity patterns, and its legal status and occurrence in the proposed Project area. The 
program will also discuss the definition of "take" and its associated penalties, measures 
designed to minimize the effects of construction activities, the means by which employees 
limit impacts, and reporting requirements to be implemented when tortoises are encountered. 
Personnel will be instructed to check under vehicles before moving them as tortoises often 
seek shelter under parked vehicles. Personnel will also be instructed on the required 
procedures if a desert tortoise is encountered within the proposed Project area. WEAP 
training will be mandatory, as such, workers will be required to sign in and wear a sticker on 
their hardhat to signify that they have received the training and agree to comply. 

10. Access roads. Construction access will be limited to the Project area and established access 
roads. 

11. Speed limits and signage. Until the desert tortoise fence has been constructed, a speed limit 
of 15 miles per hour will be maintained during the periods of highest tortoise activity (March 
1 through November 1) and a limit of 25 mph during periods of lower tortoise activity. This 
will reduce dust and allow for observation of tortoises in the road. Speed limit and caution 
signs will be installed along access roads and service roads. After the tortoise-proof fence is 
installed and the tortoise clearance surveys are complete, speed limits within the fenced and 
cleared areas will be established by the construction contractor based on surface conditions 
and safety considerations and remain with limits established by the Service in the biological 
opinion. 

12. Trash and litter control. Trash and food items will be disposed properly in predator proof 
containers with resealing lids. Trash will be emptied and removed from the Project site on a 
periodic basis as they become full. Trash removal reduces the attractiveness of the area to 
opportunistic predators such as ravens, coyotes, and foxes. 

13. Raptor control. The Applicant will inspect structures annually for nesting ravens and other 
predatory birds and report observations of nests to the Service and BIA as stated in the Raven 
Management Plan. Transmission line support structures and other facility structures will be 
designed to discourage their use by raptors for perching or nesting (e.g., by use of anti-
perching devices) in accordance with the most current APLIC guidelines. In addition to 
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increasing desert tortoise protection, following these guidelines during overhead collector 
line construction will reduce the possibility of avian electrocution and other hazards. 

14. Overnight hazards. No overnight hazards to desert tortoises (e.g., auger holes, trenches, 
pits, or other steep-sided depressions) will be left unfenced or uncovered; such hazards will 
be eliminated each day prior to the work crew and monitoring biologists leaving the site. All 
excavations will be inspected for trapped desert tortoises at the beginning, middle, and end of 
the workday, at a minimum, but will also be continuously monitored by a biological monitor 
or authorized biologist. Should a tortoise become entrapped, the authorized biologist will 
remove it immediately. 

When outside of the fenced areas of the Project site, Project personnel will not move 
construction pipes greater than 3 inches in diameter if they are stored less than 8 inches 
above the ground until they have inspected the pipes to determine the presence or absence of 
desert tortoises. As an alternative, the Applicant may cap all such structures before storing 
them outside of the fenced area. 

15. Blasting. If blasting is required in desert tortoise habitat, detonation will only occur after the 
area has been surveyed and cleared by an authorized desert tortoise biologist no more than 24 
hours prior. A minimum 200-foot buffered area around the blasting site will be surveyed. A 
larger area will be surveyed depending on the anticipated size of the explosion as determined 
by the authorized desert tortoise biologist. All desert tortoises above ground within the 
surveyed area will be moved 500 feet from the blasting site to a shaded location or placed in 
an unoccupied burrow. Desert tortoises that are moved will be monitored or penned to 
prevent returning to the buffered survey area. Tortoises located outside of the immediate 
blast zone and that are within burrows will be left in their burrows. All potential desert 
tortoise burrows, regardless of occupied status, will be stuffed with newspapers, flagged, and 
location recorded using a global positioning system (GPS) unit. Immediately after blasting, 
newspaper and flagging will be removed. If a burrow or cover site has collapsed that could 
be occupied, it will be excavated to ensure that no tortoises have been buried and are in 
danger of suffocation. Tortoises removed from the blast zone will be returned to their burrow 
if it is intact or placed in a similar unoccupied or constructed burrow. 

16. Penning. Tortoises may be held in- or ex-situ (e.g., if temperatures do not allow for 
translocation or if tortoises do not pass the health assessment) for a maximum of 12 months. 
Previously constructed and approved enclosure pens are present adjacent to the Project site 
and will be used if any quarantine is necessary. Quarantine is not the preferred option for 
tortoises to be translocated and will only be used as necessary in coordination with the 
Service. This penning is not the same as the temporary penning described in the blasting 
measure. 

17. Stormwater Pollution Prevention Plan. The Applicant will oversee the establishment and 
functionality of sediment control devices as outlined in the stormwater pollution prevention 
plan. 
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18. Tortoise Encounters during Construction. If a tortoise is injured as a direct or indirect 
result of Project construction activities, it shall be immediately transported to a veterinarian 
or wildlife rehabilitation facility and reported within 24 hours or the next workday to the 
Service. Any Project construction-related activity that may endanger a desert tortoise shall 
cease in the immediate vicinity of a desert tortoise if encountered on the Project site. Project 
construction activities may resume after an authorized biologist removes the desert tortoise 
from danger or after the desert tortoise has moved to a safe area. 

Operations and Maintenance Minimization Measures 

The following minimization measures will be implemented during O&M of the Proposed Action 
to reduce effects on the desert tortoise and other species: 

19. WEAP Training. WEAP training will be required for all O&M staff for the duration of the 
Project. In addition to an overview of minimization measures, the training will include 
specific BMPs designed to reduce effects to the desert tortoise. All Project personnel will 
check under vehicles or equipment before moving them. If Project personnel encounter a 
desert tortoise, they will avoid the tortoise. The desert tortoise will be allowed to move a safe 
distance away prior to moving the vehicle. 

20. Biological Monitoring. A biological monitor(s) will be present during ground-disturbing 
and/or off-road O&M activities outside of the fenced solar facility to ensure that no tortoises 
are in harm’s way. Tortoises found aboveground during O&M activities will be avoided or 
moved by an authorized biologist if necessary. Pre-maintenance clearance surveys followed 
by temporary exclusionary fencing also will be required if the maintenance action requires 
ground or vegetation disturbance. A biological monitor will flag the boundaries of areas 
where activities will need to be restricted to protect tortoises and their habitat. Restricted 
areas will be monitored to ensure their protection during O&M. 

21. Speed Limits. Speed limits within the project area, along transmission line routes, and access 
roads will be restricted to less than 25 mph during O&M. Speed limits in the solar facility 
will be restricted to 15 mph during O&M. 

22. Trash and Litter Control and other Predator Deterrents. Trash and food items will be 
disposed properly in predator proof containers with resealing lids. Trash will be emptied and 
removed from the Project site on a periodic basis as they become full. Trash removal reduces 
the attractiveness of the area to opportunistic predators such as ravens, coyotes, and foxes. To 
reduce attractants for birds, open containers that may collect rainwater will be removed or 
stored in a secure or covered location. 

Decommissioning Minimization Measures 

The same minimization measures used for construction will be used for decommissioning. 
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Compensatory Mitigation 

The Applicant will pay the following required compensatory mitigation: 

23. Habitat Compensation. Prior to surface disturbance activities within desert tortoise habitat, 
the Project proponent sets aside, at minimum, an amount equivalent to a one-time 
remuneration fee (per acre of proposed disturbance). The compensation for habitat loss 
under Section 7 of the Endangered Species Act (ESA) is an annually adjusted rate, currently 
$936/acre (subject to change annually on March 1). Fees are based on the current $936/acre 
fee for all permanently disturbed acres. For all project acres that will be temporarily 
disturbed and leave vegetation in place, fees are assessed at 50% of the current rate. 

For this Project, in lieu of assessed fees, 425LM 8me, LLC will fund a desert tortoise habitat 
use study, monitoring, and other activities (during construction and continuing into 
operations) as required in this biological opinion and specifically outlined in the proposed 
action and in the approved Translocation Plan. The study, monitoring and other activities 
are to be carried out by an independent third-party contractor and/or the USGS exclusive of 
Project proponents (425LM 8me, LLC and the Moapa Band of Paiute Indians). 

24. Habitat Use Study. The Project proponent will work with the U.S. Geological Survey 
(USGS) and/or an independent third-party contractor to design and implement a 2-3-year 
study to compare on-site and off-site desert vegetation and climate (e.g., annual and perennial 
plant growth and cover, ambient temperature) to address metrics of habitat change, including 
how desert tortoises use the vegetation on site for forage and cover. Perennial vegetation 
sampling along 50-meter line-intercept transects would occur on the project site prior to 
ground-disturbing activities in coordination with the Service. Results from tortoise 
monitoring as approved in the Project’s Desert Tortoise Translocation Plan (Appendix) 
would inform the tortoise use portion of this study. 

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION 

Jeopardy Determination 

Section 7(a)(2) of the Endangered Species Act of 1973, as amended (Act) (16 U.S.C. 1531 
et seq.) requires that Federal agencies ensure that any action they authorize, fund, or carry out is 
not likely to jeopardize the continued existence of listed species. “Jeopardize the continued 
existence of” means to engage in an action that reasonably would be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species (50 
CFR § 402.02). 

The jeopardy analysis in this biological opinion considers the effects of the proposed Federal 
action, and any cumulative effects, on the rangewide survival and recovery of the listed species. 
It relies on four components: (1) the Status of the Species, which describes the rangewide 
condition of the species, the factors responsible for that condition, and its survival and recovery 
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needs; (2) the Environmental Baseline, which analyzes the condition of the species in the action 
area, the factors responsible for that condition, and the relationship of the action area to the 
survival and recovery of the species; (3) the Effects of the Action, which determines all 
consequences to listed species or critical habitat that are caused by the proposed action, including 
the consequences of other activities that are caused by the proposed action; and (4) the 
Cumulative Effects, which evaluates the effects of future, non-Federal activities that are 
reasonably certain to occur in the action area on the species. 

In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects of the proposed Federal action in the context of the current status of the species, taking 
into account any cumulative effects, to determine if implementation of the proposed action is 
likely to reduce appreciably the likelihood of both the survival and recovery of the species in the 
wild by reducing the reproduction, numbers, and distribution of that species. 

STATUS OF THE SPECIES – RANGEWIDE 

Desert Tortoise 

Listing History 

The Service listed the Mojave population of desert tortoise (all tortoises north and west of the 
Colorado River in Arizona, Utah, Nevada, and California) as threatened on April 2, 1990 [55 
Federal Register (FR) 12178]. The Service issued an initial recovery plan (Service 1994) and a 
revised recovery plan (Service 2011a) for the desert tortoise. A five-year review was completed 
in 2010 (Service 2010a). 

Species Biology and Life History (verbatim from Service 2010a. All references are in the 2010 
document) 

“The desert tortoise is a large, herbivorous reptile that reaches 20 to 38 centimeters (8 to 15 
inches) in carapace (upper shell) length and 10 to 15 centimeters (4 to 6 inches) in shell height. 
Hatchlings emerge from eggs at about 5 centimeters (2 inches) in length. Adults have a domed 
carapace and relatively flat, unhinged plastrons (lower shell). Their shells are greenish-tan to 
dark brown in color with tan scute (horny plate on the shell) centers. Adult desert tortoises weigh 
3.6 to 6.8 kilograms (8 to 15 pounds). The forelimbs have heavy, claw-like scales and are 
flattened for digging. Hind limbs are more elephantine (Ernst et al. 1994). 

Desert tortoises are well adapted to living in a highly variable and often harsh desert 
environment. They spend much of their lives in burrows, even during their seasons of activity. In 
late winter or early spring, they emerge from overwintering burrows and typically remain active 
through fall. Activity does decrease in summer, but tortoises often emerge after summer rain 
storms to drink (Henen et al. 1998). Mating occurs both during spring and fall (Black 1976; 
Rostal et al. 1994). During activity periods, desert tortoises eat a wide variety of herbaceous 
vegetation, particularly grasses and the flowers of annual plants (Berry 1974; Luckenbach 1982; 
Esque 1994). During periods of inactivity, they reduce their metabolism and water loss and 
consume very little food. Adult desert tortoises lose water at such a slow rate that they can 
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survive for more than a year without access to free water of any kind and can apparently tolerate 
large imbalances in their water and energy budgets (Nagy and Medica 1986; Peterson 1996a,b; 
Henen et al. 1998). 

In drought years, the availability of surface water following rains may be crucial for desert 
tortoise survival (Nagy and Medica 1986). During these unfavorable periods, desert tortoises 
decrease surface activity and remain mostly inactive or dormant underground (Duda et al. 1999), 
which reduces water loss and minimizes energy expenditures (Nagy and Medica 1986). Duda et 
al. (1999) showed that home range size, number of different burrows used, average distances 
traveled per day, and levels of surface activity were significantly reduced during drought years. 

The size of desert tortoise home ranges varies with respect to location and year (Berry 1986a) 
and also serves as an indicator of resource availability and opportunity for reproduction and 
social interactions (O’Connor et al. 1994). Females have long-term home ranges that may be as 
little or less than half that of the average male, which can range to 200 or more acres (Burge 
1977; Berry 1986a; Duda et al. 1999; Harless et al. 2009). Core areas used within tortoises’ 
larger home ranges depend on the number of burrows used within those areas (Harless et al. 
2009). Over its lifetime, each desert tortoise may use more than 3.9 km2 (1.5 mi2) of habitat and 
may make periodic forays of more than 11 kilometers (7 miles) at a time (Berry 1986a). 

Tortoises are long-lived and grow slowly, requiring 13 to 20 years to reach sexual maturity, and 
have low reproductive rates during a long period of reproductive potential (Turner et al. 1984; 
Bury 1987; Germano 1994). Growth rates are greater in wet years with higher annual plant 
production (e.g., desert tortoises grew an average of 12.3 millimeters [0.5 inch] in an El Niño 
year compared to 1.8 millimeters [0.07 inches] in a drought year in Rock Valley, Nevada; 
Medica et al. 1975). The number of eggs as well as the number of clutches that a female desert 
tortoise can produce in a season is dependent on a variety of factors including environment, 
habitat, availability of forage and drinking water, and physiological condition (Turner et al. 
1986, 1987; Henen 1997; McLuckie and Fridell 2002). The success rate of clutches has proven 
difficult to measure, but predation, while highly variable (Bjurlin and Bissonette 2004), appears 
to play an important role in clutch failure (Germano 1994).” 

Recovery Plan 

The Service issued an initial recovery plan (Service 1994) and a revised recovery plan (Service 
2011a) for the desert tortoise. The 1994 recovery plan recommended that a scientifically credible 
monitoring plan be developed to determine that the population exhibit a statistically significant 
upward trend or remain stationary for at least 25 years and that enough habitat would be 
protected within a recovery unit or the habitat and populations be managed intensively enough to 
ensure long-term viability. Because both minimum population densities and minimum 
population numbers need to be considered to ensure recovery, the Service further recommended 
that reserves be at least 1,000 square miles. Smaller reserves that provide high-quality, secure 
habitat for 10,000 to 20,000 adult desert tortoises should provide comfortable persistence 
probabilities for the species well into the future when populations are well above minimum 
viable density (e.g., 30 or more adults per square mile) and population growth rates (lambda, λ)  
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can be maintained (see page C54 of Service 1994). Conversely, populations with densities below 
approximately 10 adults per square mile (3.9 per square kilometer) are in danger of extinction 
(see page 32 of Service 1994). 

“Adult” desert tortoise connotes reproductive maturity. Desert tortoises may become 
reproductive at various sizes. The Service based its 2010 survey protocol on the methodology 
used in rangewide sampling but erred in citing 160 millimeters as the size below which 
surveyors’ ability to detect desert tortoises decreases. In rangewide sampling, the Service uses 
180 millimeters as its cut-off length for counting desert tortoises, at least in part because the 
Styrofoam models used for training are 180 millimeters in length. The Service changed the 
survey protocol to use 180 millimeters in the revised version. We have used the term “adult” to 
indicate reproductive status and those animals larger than 180 millimeters to conform to the 
Service’s protocols for rangewide sampling and pre-project surveys. 

The revised recovery plan for the desert tortoise (Service 2011a) lists three objectives and 
associated criteria to achieve delisting. The first objective is to maintain self-sustaining 
populations of desert tortoises within each recovery unit into the future; the criterion is that the 
rates of population change for desert tortoises are increasing  (i.e., λ > 1) over at least 25 years  
(i.e., a single generation), as measured by extensive, rangewide monitoring across conservation 
areas within each recovery unit and by direct monitoring and estimation of vital rates 
(recruitment, survival) from demographic study areas within each recovery unit. 

The second objective addresses the distribution of desert tortoises. The goal is to maintain well- 
distributed populations of desert tortoises throughout each recovery unit; the criterion is that the 
distribution of desert tortoises throughout each conservation area increase over at least 25 years. 

The final objective is to ensure that habitat within each recovery unit is protected and managed to 
support long-term viability of desert tortoise populations. The criterion is that the quantity of 
desert tortoise habitat within each conservation area be maintained with no net loss until 
population viability is ensured. 

The revised recovery plan (Service 2011a) also recommends connecting blocks of desert tortoise 
habitat, such as critical habitat units and other important areas to maintain gene flow between 
populations. Linkages defined using least-cost path analysis (Averill-Murray et al. 2013) 
illustrate a minimum connection of habitat for desert tortoises between blocks of habitat and 
represent priority areas for conservation of population connectivity. Figure 6 illustrates that, 
across the range, desert tortoises in areas under the highest level of conservation and 
management remain subject to numerous threats, stresses, and mortality sources. 
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Figure 6. Recovery units, critical habitat units, conservation areas, and contiguous high value 
habitat. 

Threats 

The threats described in the listing rule and both recovery plans (Service 1994, 2011a) continue 
to affect the species. The most apparent threats to the desert tortoise are those that result in 
mortality and permanent habitat loss across large areas, such as urbanization and large-scale 
renewable energy projects and those that fragment and degrade habitats, such as proliferation of 
roads and highways, off-highway vehicle (OHV) activity, wildfire, and habitat invasion by non-
native invasive plant species. 

We remain unable to quantify how threats affect desert tortoise populations. The assessment of 
the original recovery plan emphasized the need for a better understanding of the implications of 
multiple, simultaneous threats facing desert tortoise populations and of the relative contribution 
of multiple threats on demographic factors (i.e., birth rate, survivorship, fecundity, and death 
rate; Tracy et al. 2004). 
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To better understand the relationship of threats to populations of desert tortoises and the most 
effective manner to implement recovery actions, the Desert Tortoise Recovery Office developed 
a spatial decision support system that models the interrelationships of threats to desert tortoises 
and how those threats affect population change. The spatial decision support system describes 
the numerous threats that desert tortoises face, explains how these threats interact to affect 
individual animals and habitat, and how these effects in turn bring about changes in populations. 
For example, we have long known that the construction of a transmission line can result in the 
death of desert tortoises and loss of habitat. We have also known that common ravens, known 
predators of desert tortoises, use transmission line pylons for nesting, roosting, and perching and 
that the access routes associated with transmission lines provide a vector for the introduction and 
spread of invasive weeds and facilitate increased human access into an area. Increased human 
access can accelerate illegal collection and release of desert tortoises and their deliberate 
maiming and killing, as well as facilitate the spread of other threats associated with human 
presence, such as vehicle use, garbage and dumping, and invasive plants (Service 2011a). 
Changes in the abundance of native plants, because of invasive weeds, can compromise the 
physiological health of desert tortoises, making them more vulnerable to drought, disease, and 
predation. The spatial decision support system allows us to map threats across the range of the 
desert tortoise and model the intensity of stresses that these multiple and combined threats place 
on desert tortoise populations. 

The following map (Figure 7) depicts the 12 critical habitat units of the desert tortoise, linkages 
between conservation areas for the desert tortoise and the aggregate stress that multiple, 
synergistic threats place on desert tortoise populations, as modeled by the spatial decision 
support system. Conservation areas include designated critical habitat and other lands managed 
for the long-term conservation of the desert tortoise (e.g., the Desert Tortoise Natural Area, 
Joshua Tree National Park, and the Desert National Wildlife Refuge). 

Five-Year Review 

Section 4(c)(2) of the Endangered Species Act requires the Service to conduct a status review of 
each listed species once every 5 years. The purpose of a 5-year review is to evaluate whether the 
species’ status has changed since it was listed (or since the most recent 5-year review); these 
reviews, at the time of their completion, provide the most up-to-date information on the 
rangewide status of the species. For this reason, we are appending the 5-year review of the status 
of the desert tortoise (Service 2010a) to this biological opinion and are incorporating it by 
reference to provide most of the information needed for this section of the biological opinion. 
The following paragraphs provide a summary of the relevant information in the 5-year review. 

In the 5-year review, the Service discusses the status of the desert tortoise as a single distinct 
population segment and provides information on the Federal Register notices that resulted in its 
listing and the designation of critical habitat. The Service also describes the desert tortoise’s 
ecology, life history, spatial distribution, abundance, habitats, and the threats that led to its listing 
(i.e., the five-factor analysis required by section 4(a)(1) of the Endangered Species Act). In the 5-
year review, the Service concluded by recommending that the status of the desert tortoise as a 
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threatened species be maintained. 

Figure 7. Critical habitat units, recovery units, and linkages. 

With regard to the status of the desert tortoise as a distinct population segment, the Service 
concluded in the 5-year review that the recovery units recognized in the original and revised 
recovery plans (Service 1994 and 2011a, respectively) do not qualify as distinct population 
segments under the Service’s distinct population segment policy (61 FR 4722; February 7, 
1996). We reached this conclusion because individuals of the listed taxon occupy habitat that is 
relatively continuously distributed, exhibit genetic differentiation that is consistent with 
isolation-by-distance in a continuous-distribution model of gene flow, and likely vary in 
behavioral and physiological characteristics across the area they occupy as a result of the 
transitional nature of, or environmental gradations between, the described subdivisions of the 
Mojave and Colorado deserts. 

The Service summarizes information in the 5-year review with regard to the desert tortoise’s 
ecology and life history. Of key importance to assessing threats to the species and to developing 
and implementing a strategy for recovery is that desert tortoises are long lived, require up to 20 
years to reach sexual maturity, and have low reproductive rates during a long period of 
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reproductive potential. The number of eggs that a female desert tortoise can produce in a season 
is dependent on a variety of factors including environment, habitat, availability of forage and 
drinking water, and physiological condition. Predation seems to play an important role in clutch 
failure. Predation and environmental factors also affect the survival of hatchlings. The Service 
notes in the 5-year review that the combination of the desert tortoise’s late breeding age and a 
low reproductive rate challenges our ability to recover the species. 

The 5-year review also notes that desert tortoises increase their reproduction in high rainfall 
years; more rain provides desert tortoises with more high quality food (i.e., plants that are higher 
in water and protein), which, in turn, allows them to lay more eggs. Conversely, the 
physiological stress associated with foraging on food plants with insufficient water and nitrogen 
may leave desert tortoises vulnerable to disease, and the reproductive rate of diseased desert 
tortoises is likely lower than that of healthy animals. Young desert tortoises also rely upon high-
quality, low-fiber plants (e.g., native annual plants) with nutrient levels not found in the invasive 
weeds that have increased in abundance across its range (Oftedal et al. 2002; Tracy et al. 2004). 
Compromised nutrition of young desert tortoises likely represents an effective reduction in 
reproduction by reducing the number of animals that reaches adulthood. Consequently, although 
we do not have quantitative data that show a direct relationship, the abundance of weedy species 
within the range of the desert tortoise has the potential to affect the reproduction of desert 
tortoises and recruitment into the adult population in a negative manner. 

The vast majority of threats to the desert tortoise or its habitat are associated with human land 
uses. Using captive neonate and yearling desert tortoises, Drake et al. (2015) found that 
individuals “eating native forbs had better body condition and immune functions, grew more, 
and had higher survival rates (>95%) than (desert) tortoises consuming any other diet”; health 
and body condition declined in individuals fed only grasses (native or non-native). Current 
information indicates that invasive species likely affect a large portion of the desert tortoise’s 
range. Furthermore, high densities of weedy species increase the likelihood of wildfires; 
wildfires, in turn, destroy native species and further the spread of invasive weeds. 

Drake et al. (2015) “compared movement patterns, home-range size, behavior, microhabitat use, 
reproduction, and survival for adult desert tortoises located in, and adjacent to, burned habitat” in 
Nevada. They noted that the fires killed many desert tortoises but found that, in the first five 
years post-fire, individuals moved deeper into burned habitat on a seasonal basis and foraged 
more frequently in burned areas (corresponding with greater production of annual plants and 
herbaceous perennials in these areas). Production of annual plants upon which desert tortoises 
feed was 10 times greater in burned versus unburned areas but was dominated by non-native 
species (e.g., red brome [Bromus rubens]) that frequently have lower digestibility than native 
vegetation. During years six and seven, the movements of desert tortoises into burned areas 
contracted with a decline in the live cover of a perennial forage plant that rapidly colonizes 
burned areas. Drake et al. (2015) did not find any differences in health or survivorship for desert 
tortoises occupying either habitat (burned or unburned) during this study or in reproduction 
during the seventh year after the fire. 

Various human activities have introduced numerous species of non-native invasive plants into 
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the California desert. Routes that humans use to travel through the desert (paved and unpaved 
roads, railroads, motorcycle trails, etc.) serve as pathways for new species to enter habitat of the 
desert tortoise and for species that currently occur there to spread. Other disturbances of the 
desert substrate also provide invasive species with entry points into the desert. Figure 8 depicts 
the potential for these species to invade habitat of the desert tortoise. The reproductive capacity 
of the desert tortoise may be compromised to some degree by the abundance and distribution of 
invasive weeds across its range; the continued increase in human access across the desert likely 
continues to facilitate the spread of weeds and further affect the reproductive capacity of the 
species. 

Figure 8. Potential for exotic plant invasion in desert tortoise habitat. 

Since the completion of the 5-year review, the Service has issued several biological opinions that 
affect large areas of desert tortoise habitat because of numerous proposals to develop renewable 
energy within its range. These biological opinions concluded that proposed solar plants were not 
likely to jeopardize the continued existence of the desert tortoise primarily because they were 
located outside of critical habitat and desert wildlife management areas that contain most of the 
land base required for the recovery of the species. The proposed actions also included numerous 
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measures intended to protect desert tortoise during the construction of the projects, such as 
translocation of affected individuals. In aggregate, these projects would result in an overall loss 
of approximately 73,324 acres of habitat of the desert tortoise. We also predicted that the project 
areas supported up to 13,947 desert tortoises; we concluded that most of these individuals were 
small desert tortoises, that most adults would likely be translocated from project sites, and that 
most mortalities would be small desert tortoises (< 180 mm) that were not detected during 
clearance surveys. To date, 664 desert tortoises have been observed during construction of solar 
projects (Table 3); most of these individuals were translocated from work areas, although some 
desert tortoises have been killed. The mitigation required by the BLM and California Energy 
Commission (the agencies permitting some of these facilities) resulted in the acquisition of 
private land and funding for the implementation of various actions that are intended to promote 
the recovery of the desert tortoise. These mitigation measures are consistent with 
recommendations in the recovery plans for the desert tortoise; many of the measures have been 
derived directly from the recovery plans and the Service supports their implementation. We 
expect that, based on the best available scientific information, they will result in conservation 
benefits to the desert tortoise; however, it is difficult to assess how desert tortoise populations 
will respond because of the long generation time of the species. Table 3 summarizes information 
regarding the solar projects that have undergone formal consultation with regard to the desert 
tortoise. 

Table 3. Solar projects for which the Service has issued biological opinions or incidental take 
permits. References are in Literature Cited. 

Project and 

Recovery Unit 

Acres of 

Desert 

Tortoise 

Habitat 

Desert 
Tortoises 

Estimated1 

Desert 
Tortoises 

Observed2 

Citations3 

Eastern Mojave 

Ivanpah Solar Electric 
Generating System 3,582 1,136 1757 Service 2011b, Davis 

2014 

Stateline 
1,685 947 55 

Service 2013a, 
Ironwood 
2014 

Silver State North – NV 685 146 7 Service 2010b, 
NewFields 2011 

Silver State South – NV 2,4274 1,0204 152 Service 2013a, Cota 
2014 

Amargosa Farm Road – NV 4,350 46 - Service 2010f 

Nevada Solar One - NV 400 5 5 Burroughs 2012, 2014 
Copper Mountain North - NV 1,504 105 35 Service 2011c, 2013b; 

NewFields 2014 
Copper Mountain - NV 380 5 5 Burroughs 2012, 2014 
Townsite - NV 905 48 -5 Service 2014a 

Techren Boulder City - NV 2,291 159 -5 Service 2012a 
Valley Electric Association -
NV 

80 4 410 Service 2015a 
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Project and 

Recovery Unit 

Acres of 

Desert 

Tortoise 

Habitat 

Desert 
Tortoises 

Estimated1 

Desert 
Tortoises 

Observed2 

Citations3 

Canyon Mesa 123 2 - Service 2019b 
Yellow Pine 4,285 1,032 - Service 2020a 

Western Mojave 

Mojave Solar, Abengoa 
Harper Lake 

Primarily in 
abandoned 
agricultural 
fields 

46 
- Service 2011d 

Chevron Lucerne Valley 516 10 - Service 2010c 
Cinco 500 53 2 Service 2015b, Daitch 

2015 
Soda Mountain 1,726 78 - Service 2015c 
High Desert 547 24 4 Service 2019b, ECORP 

Consulting 2020 
Northeastern Mojave 

Res Americas Moapa Solar 
Energy Center - NV 951 95 - Service 2014b 

Moapa K Road Solar 2,141 186 177 Service 2012b, Cardno, 
Inc 2018 

Playa Solar 1,538 258 77 Service 2015d, 
Ironwood Consulting
2016 

Invenergy Harry Allen Solar 594 242 - Service 2015d 

NV Energy Dry Lake Solar 
Energy Center 

751 45 - Service 2015d 

NV Energy Dry Lake Solar 
Energy Center at Harry Allen 

55 15 - Service 2015d 

Aiya Solar 672 91 - Service 2015e 

Mountainview 146 5 5 Wise 2018 

Gemini 7,113 5,215 - Service 2019d 

Eagle Shadow Mountain 2,285 2,941 - Service 2019e 

Arrow Canyon Solar 2683 341 - Service 2019f 

Bighorn I Solar 2600 569 - Service 2021 

Colorado 

Genesis 1,774 8 0 Service 2010d, Fraser 
2014a 

Blythe 6,958 30 0 Service 2010e, Fraser 
2014b 

Desert Sunlight 4,004 56 7 Service 2011e, Fraser 
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Project and 

Recovery Unit 

Acres of 

Desert 

Tortoise 

Habitat 

Desert 
Tortoises 

Estimated1 

Desert 
Tortoises 

Observed2 

Citations3 

2014a 

McCoy 4,533 15 0 Service 2013c, Fraser 
2014b 

Desert Harvest 1,300 5 - Service 2013d 

Rice 1,368 18 1 Service 2011f, Fraser 
2014a 

Desert Quartzite 2,831 4 - Service 2019g 

IP Athos 3,440 5 - Service 2019h 

Crimson 2,201 20 - Service 2020b 

Total 73,324 13947 664 
1The numbers in this column are not necessarily comparable because the methodologies for estimating the numbers 
of desert tortoises occasionally vary between projects. When available, we included an estimate of the numbers of 
small desert tortoises. 
2This column reflects the numbers of desert tortoises observed within project areas. It includes translocated animals 
and those that were killed by project activities. Project activities may result in the deaths of more desert tortoises 
than are found. Dashes represent projects for which we have no information at this point; some projects have not 
broken ground at the time of this biological opinion.
3The first citation in this column is for both the acreage and the estimate of the number of desert tortoises. The 
second is for the number of desert tortoises observed during construction of the project; where only one citation is 
present, construction has not begun or data are unavailable at this time.
4These numbers include Southern California Edison’s Primm Substation and its ancillary facilities.
5These projects occurred under the Clark County Multi-species Habitat Conservation Plan; the provisions of the 
habitat conservation plan do not require the removal of desert tortoises. We estimate that all six projects combined 
will affect fewer than 50 desert tortoises. 
6These estimates do not include smaller desert tortoises. 
7In the table attached to the electronic mail, the number of desert tortoises translocated from the project site is 
represented by the total number of translocated animals minus the number of animals born in the holding pens. 
8The estimate of the number of desert tortoises is from the portion of the project on BLM land (20.39 acres). The 
remaining lands are covered by the Clark County Multi-species Habitat Conservation Plan; see footnote 5.
9The estimate of the number of desert tortoises is from both BLM (104 acres) and private (2,200 acres) land. The 
remaining lands are covered by the Clark County Multi-species Habitat Conservation Plan; see footnote 5.
10Of the 80-acre project site, 76.4 acres were left intact (there was crushing and mowing of vegetation but no 
blading) with openings along the bottom of the fence for tortoise. After project completion, four tortoises were 
released back into the solar facility on September 25, 2017. Two adults have remained in the area and continued to 
enter the facility since it was completed. 

In August 2016, the Service (2016a) issued a biological opinion to the BLM for a land use plan 
amendment under the Desert Renewable Energy Conservation Plan. The land use plan 
amendment addressed all aspects of the BLM’s management of the California Desert 
Conservation Area; however, the Service and BLM agreed that only those aspects related to the 
construction, operation, maintenance, and decommissioning of renewable energy facilities were 
likely to adversely affect the desert tortoise. The land use plan amendment resulted in the 
designation of approximately 388,000 acres of development focus areas where the BLM would 
apply a streamlined review process to applications for projects that generate renewable energy; 
the BLM estimated that approximately 11,290 acres of modeled desert tortoise habitat within the 
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development focus areas would eventually be developed for renewable energy. The BLM also 
adopted numerous conservation and management actions as part of the land use plan amendment 
to further reduce the adverse effects of renewable energy development on the desert tortoise. 

The land use plan amendment also increased the amount of land that the BLM manages for 
conservation in California (e.g., areas of critical environmental concern, National Conservation 
Lands, etc.) from 6,118,135 to 8,689,669 acres (BLM 2015); not all of the areas subject to 
increased protection are within desert tortoise habitat. The BLM will also manage lands outside 
of development focus areas according to numerous conservation and management actions; these 
conservation and management actions are more protective of desert tortoises than direction 
contained in the previous land use plan. The Service (2016a) concluded that the land use plan 
amendment was not likely to jeopardize the continued existence of the desert tortoise and would 
benefit its recovery. 

In addition to the biological opinions issued for solar development within the range of the desert 
tortoise, the Service (2012c) also issued a biological opinion to the Department of the Army 
(Army) for the use of additional training lands at Fort Irwin. As part of this proposed action, the 
Army translocated approximately 650 adult desert tortoises from 18,197 acres of the southern 
area of Fort Irwin, which had been off-limits to training, to lands south of the base that are 
managed by the BLM and the Army. The Army would also use an additional 48,629 acres that 
lie east of the former boundaries of Fort Irwin; much of this parcel is either too mountainous or 
too rocky and low in elevation to support numerous desert tortoises. 

The Service also issued a biological opinion to the Department of the Navy (Navy) that 
considered the effects of the expansion of the Marine Corps Air Ground Combat Center at 
Twentynine Palms (Service 2017a). We concluded that the Navy’s proposed action, the use of 
approximately 167,982 acres of public and private land for training, was not likely to jeopardize 
the continued existence of the desert tortoise. Most of the expansion area lies within the Johnson 
Valley Off-highway Vehicle Management Area. As part of this proposed action, the Navy 
translocated 997 adult desert tortoises from the expansion area to four recipient sites to the north 
and east of the expansion area (Henen 2019). The Lucerne-Ord and Siberia sites are entirely 
within BLM-managed lands, and the Rodman-Sunshine Peak North and Cleghorn sites overlap 
BLM-managed lands and lands managed by the Navy. The Lucerne-Ord site lies within the Ord-
Rodman desert tortoise critical habitat unit. The tortoises that were translocated by the Navy 
from the Johnson Valley Off-highway Vehicle Management Area were moved into populations 
that were below the Service’s established minimum viable density, to attempt to augment these 
populations and make them more viable in the long-term. 

The Service also issued a biological opinion to the Navy that considered the effects of the 
expansion of the Naval Air Weapons Station at China Lake (Service 2019i). We concluded that 
the Navy’s proposed action, the use of approximately 2,777 acres of the 26,509-acre Cuddeback 
Range expansion area, was not likely to jeopardize the continued existence of the desert tortoise. 
The Cuddeback Range lies within the Superior-Cronese Critical Habitat Unit. However, all of 
the disturbance would occur in a previously disturbed area that the U.S. Air Force historically 
used as a target zone. The Navy will include the entire Cuddeback Range in its Integrated 
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Natural Resource Management Plan and construct a perimeter fence around the range to prevent 
trespass by the public. These actions will provide conservation benefits for plants, fish, and 
wildlife within the area, including the desert tortoise. Because the Navy will not disturb most of 
the area, it did not translocate any desert tortoises as part of this action. 

The incremental effect of the larger actions (i.e., solar development, the expansions of Fort Irwin 
and the Marine Corps Air Ground Combat Center) on the desert tortoise is unlikely to be 
positive, despite the numerous conservation measures that have been (or will be) implemented as 
part of the actions. The acquisition of private lands as mitigation for most of these actions 
increases the level of protection afforded these lands; however, these acquisitions do not create 
new habitat and Federal, State, and privately managed lands remain subject to most of the threats 
and stresses we discussed previously in this section. Although land managers have been 
implementing measures to manage these threats and we expect, based on the best available 
scientific information, that such measures provide conservation benefits to the desert tortoise, we 
have been unable, to date, to determine whether the expected benefits of the measures have yet 
been realized, at least in part because of the low reproductive capacity of the desert tortoise. 
Therefore, the conversion of habitat into areas that are unsuitable for this species continues the 
trend of constricting the desert tortoise into a smaller portion of its range. 

As the Service notes in the 5-year review (Service 2010a), “(t)he threats identified in the original 
listing rule continue to affect the (desert tortoise) today, with invasive species, wildfire, and 
renewable energy development coming to the forefront as important factors in habitat loss and 
conversion. The vast majority of threats to the desert tortoise or its habitat are associated with 
human land uses.” 

Another factor affecting the existence of the desert tortoise is climate change, which is likely to 
affect the prospects for the long-term conservation of the desert tortoise. For example, 
predictions for climate change within the range of the desert tortoise suggest more frequent 
and/or prolonged droughts with an increase of the annual mean temperature by 3.5 to 4.0 degrees 
Celsius. The greatest increases will likely occur in summer (June-July-August mean increase of 
as much as 5 degrees Celsius [Christensen et al. 2007]). Precipitation will likely decrease by 5 to 
15 percent annually in the region; with winter precipitation decreasing by up to 20 percent and 
summer precipitation increasing by up to 5 percent. Because germination of the desert tortoise’s 
food plants is highly dependent on cool-season rains, the forage base could be reduced due to 
increasing temperatures and decreasing precipitation in winter. Although drought occurs 
routinely in the Mojave Desert, extended periods of drought have the potential to affect desert 
tortoises and their habitats through physiological effects to individuals (i.e., stress) and limited 
forage availability. To place the consequences of long-term drought in perspective, Longshore et 
al. (2003) demonstrated that even short-term drought could result in elevated levels of mortality 
of desert tortoises. Therefore, long-term drought is likely to have even greater effects, 
particularly given that the current fragmented nature of desert tortoise habitat (e.g., urban and 
agricultural development, highways, freeways, military training areas, etc.) will make 
recolonization of extirpated areas difficult, if not impossible. 
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Core Criteria for the Jeopardy Determination 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly 
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). Although the Service does not explicitly address these metrics in the 5-year 
review, we have used the information in that document and more recent information to 
summarize the status of the desert tortoise with respect to its reproduction, numbers, and 
distribution. 

Reproduction 

In the 5-year review, the Service notes that desert tortoises increase their reproduction in high 
rainfall years; more rain provides desert tortoises with more high quality food (i.e., plants that are 
higher in water and protein), which, in turn, allows them to lay more eggs. Conversely, the 
physiological stress associated with foraging on food plants with insufficient water and nitrogen 
may leave desert tortoises vulnerable to disease (Oftedal 2002 in Service 2010a), and the 
reproductive rate of diseased desert tortoises is likely lower than that of healthy animals. Young 
desert tortoises also rely upon high-quality, low-fiber plants (e.g., native annual plants) with 
nutrient levels not found in the invasive weeds that have increased in abundance across its range 
(Oftedal et al. 2002; Tracy et al. 2004). Compromised nutrition of young desert tortoises likely 
represents an effective reduction in reproduction by reducing the number of animals that reaches 
adulthood; see previous information from Drake et al. (2015). Consequently, although we do not 
have quantitative data that show a direct relationship, the abundance of weedy species within the 
range of the desert tortoise has the potential to affect the reproduction of desert tortoises and 
recruitment into the adult population in a negative manner. 

Various human activities have introduced numerous species of non-native invasive plants into 
the California desert. Routes that humans use to travel through the desert (paved and unpaved 
roads, railroads, motorcycle trails, etc.) serve as pathways for new species to enter habitat of the 
desert tortoise and for species that currently occur there to spread. Other disturbances of the 
desert substrate also provide invasive species with entry points into the desert. The reproductive 
capacity of the desert tortoise may be compromised to some degree by the abundance and 
distribution of invasive weeds across its range; the continued increase in human access across the 
desert likely continues to facilitate the spread of weeds and further affect the reproductive 
capacity of the species. 

Numbers 

In the 5-year review, the Service discusses various means by which researchers have attempted 
to determine the abundance of desert tortoises and the strengths and weaknesses of those 
methods. Due to differences in area covered and especially to the non-representative nature of 
earlier sample sites, data gathered by the Service’s current rangewide monitoring program cannot 
be reliably compared to information gathered through other means at this time. 
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Data from small-scale study plots (e.g., one square mile) established as early as 1976 and 
surveyed primarily through the mid-1990s indicate that localized population declines occurred at 
many sites across the desert tortoise’s range, especially in the western Mojave Desert; spatial 
analyses of more widespread surveys also found evidence of relatively high mortality in some 
parts of the range (Tracy et al. 2004). Although population densities from the local study plots 
cannot be extrapolated to provide an estimate of the number of desert tortoises on a rangewide 
basis, historical densities in some parts of the desert exceeded 100 adults per mi2 (38 per km2; 
Tracy et al. 2004). The Service (2010a) concluded that “appreciable declines at the local level in 
many areas, which coupled with other survey results, suggest that declines may have occurred 
more broadly.” 

The rangewide monitoring that the Service initiated in 2001 is the first comprehensive attempt to 
determine the densities of desert tortoises in conservation areas across their range. The Desert 
Tortoise Recovery Office (Allison and McLuckie 2018) used annual density estimates obtained 
from this sampling effort to evaluate rangewide trends in the density of desert tortoises over 
time. (All references to the density of desert tortoises are averages. Some areas support higher 
densities and some lower; desert tortoises are not distributed in uniform densities across large 
areas.) This analysis indicates that densities in the Northeastern Mojave Recovery Unit have 
increased since 2004, with the increase apparently resulting from increased survival of adults and 
subadults moving into the adult size class. The analysis also indicates that the populations in the 
other four recovery units are declining; Table 4 depicts the estimated abundance of desert 
tortoises within the recovery units and the change in abundance. Surveys did not include the 
steepest slopes in these desert tortoise conservation areas; however, the model developed by 
Nussear et al. (2009) generally rates steep slopes as less likely to support desert tortoises.  

Table 4. Tortoise estimates within recovery units and change in abundance (Allison and 
McLuckie 2018). 

Recovery Unit Modeled 

Habitat (km2) 

2004 

Abundance 

2014 

Abundance 

Change in 

Abundance 

Western Mojave 23,139 131,540 64,871 -66,668 
Colorado Desert 18,024 103,675 66,097 -37,578 
Northeastern Mojave 10,664 12,610 46,701 +34,091 
Eastern Mojave 16,061 75,342 24,664 -50,679 
Upper Virgin River 613 13,226 10,010 -3,216 
Total 68,501 336,393 212,343 -124,050 

In the previous summary of the results of rangewide sampling (Service 2015f), we extrapolated 
the densities obtained within conservation areas (e.g., desert wildlife management area, Desert 
Tortoise Research Natural Area, Joshua Tree National Park) to all modeled habitat of the desert 
tortoise. This extrapolation may have exaggerated the number of desert tortoises because we 
applied the values for areas where densities are generally highest (i.e., the conservation areas) to 
areas where desert tortoises exist in very low densities (e.g., the Antelope Valley). We are also 
aware of a few areas where the density of desert tortoises outside of conservation areas is higher 
than inside. 
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To examine the status of desert tortoise populations over time, we compared the densities of 
desert tortoises in the Western Mojave Recovery Unit between 2004 and 2014 (see Service 
2015f). In 2004, desert tortoise conservation areas surveyed in the Western Mojave Recovery 
Unit supported an average density of approximately 5.7 adults per km2 (14.8 per mi2). In 
contrast, surveys in the same areas in 2014 indicated that densities had decreased to 2.8 adults 
per km2 (7.3 per mi2). This decline in densities is consistent with decreases in density of 
populations in all recovery units over the same time period, with the exception of the 
Northeastern Mojave Recovery Unit. In fact, historical survey data from numerous plots in the 
Western Mojave Recovery Unit during the late 1970s and early 1980s suggest that adult desert 
tortoise densities ranged from 50 to 150 per mi2 (19 to 58 per km2; Tracy et al. 2004). 

To further assess the status of the desert tortoise, the Desert Tortoise Recovery Office (Service 
2015f) used multi-year trends from the best-fitting model describing loge-transformed density of 
adult animals per square kilometer. In 2014, 3 of the 5 recovery units supported densities below 
3.9 adult animals per km2 [Western Mojave (2.8), Eastern Mojave (1.5), and Colorado Desert 
(3.7); see table 10 in Service 2015f], which is the minimum density recommended to avoid 
extinction in the 1994 recovery plan. The Northeastern Mojave Recovery Unit supported 4.4 
adult desert tortoises per km2 and the Upper Virgin River Recovery Unit, which is by far the 
smallest recovery unit, supported 15.3 adults per km2. 

Allison and McLuckie (2018) considered the declines of adult desert tortoises in the Western 
Mojave and Easter Mojave recovery units and concluded that these “steep declines” in density 
are sustainable only if reproduction and the growth and survival of juveniles improved greatly. 
(Allison and McLuckie used 180 millimeters as the separation point between large and small 
desert tortoises.) However, they note “the proportion of juveniles has not increased anywhere 
since 2007, and in these two recovery units the proportion of juveniles in 2014 has declined to 
91% and 77% of their representation in 2004, respectively.” In short, as of 2014, small desert 
tortoises were not moving into the large cohort at a rate that was sufficient to reverse declines. 

In this context, we consider “juvenile” desert tortoises to be animals smaller than 180 millimeters 
in length. The Service does not include juveniles detected during rangewide sampling in density 
estimations because they are more difficult to detect and surveyors frequently do not observe 
them during sampling. However, this systematic rangewide sampling provides us with an 
opportunity to compare the proportion of juveniles to adults observed between years. 

Distribution 

Prior to 1994, urban and agricultural development, military training, and off-road vehicle use 
extirpated desert tortoises from large areas within their distributional limits. For example, the 
cities of Barstow, Lancaster, Las Vegas, and St. George, agricultural areas south of Edwards Air 
Force Base, the National Training Center at Fort Irwin, and portions of off-road recreation areas 
managed by the Bureau are located within the range of the desert tortoise. Unauthorized off-
highway vehicle use in areas such as east of California City has also affected the distribution of 
the desert tortoise. 
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Figure 9. Modeled tortoise habitat within recovery units. 
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Urban development around Las Vegas has likely been the largest contributor to habitat loss 
throughout the range since 1994. Desert tortoises have essentially been removed from the 
18,197-acre southern expansion area at Fort Irwin (Service 2012c). The development of large 
solar facilities has also reduced the amount of habitat available to desert tortoises. No solar 
facilities have beendeveloped within areas of critical environmental concern that the Bureau has 
designated for the desert tortoise in California, although such projects have occurred in areas that 
the Service considers important linkages between conservation areas (e.g., Silver State South 
Project in Nevada). 

In recognition of the absence of specific and recent information on the location of habitable areas 
within the Mojave Desert, especially at the outer edges, Nussear et al. (2009) developed a 
quantitative, spatial habitat model for the desert tortoise north and west of the Colorado River 
(Figure 9). The model incorporates environmental variables such as precipitation, geology, 
vegetation, and slope and is based on occurrence data of desert tortoises from sources spanning 
more than 80 years, including data from the 2001 to 2008 range-wide monitoring surveys. The 
model predicts the relative potential for desert tortoises to be present in any given location, given 
the combination of habitat variables at that location in relation to areas of known occupancy 
throughout the range; calculations of the amount of desert tortoise habitat in the 5-year review 
(Service 2010a); and the use of a threshold of 0.5 or greater predicted value for potential desert 
tortoise habitat in this biological opinion. The model does not account for anthropogenic effects 
to habitat and represents the potential for occupancy by desert tortoises absent these effects. 

Figure 9 and Table 5 depict acreages of habitat (as modeled by Nussear et al. 2009, using only 
areas with a probability of occupancy by desert tortoises greater than 0.5 as potential habitat) 
within the recovery units of the desert tortoise and of impervious surfaces as of 2006 (Fry et al. 
2011); calculations are by Darst (2014). Impervious surfaces include paved and developed areas 
and other disturbed areas that have zero probability of supporting desert tortoises. All units are in 
acres. 

Table 5. Acres of desert tortoise habitat within recovery units. 
Recovery Units Modeled Habitat Impervious Surfaces 

(percentage) 

Remaining 

Modeled Habitat 

Western Mojave 7,585,312 1,989,843 (26) 5,595,469 
Colorado Desert 4,950,225 510,862 (10) 4,439,363 
Northeastern Mojave 3,012,293 386,182 (13) 2,626,111 
Eastern Mojave 4,763,123 825,274 (17) 3,937,849 
Upper Virgin River 231,460 84,404 (36) 147,056 
Total 20,542,413 3,796,565 (18) 16,745,848 

Since 2010, we again conclude that the species’ distribution has not changed substantially in 
terms of the overall extent of its range, although desert tortoises have been removed from several 
thousand acres because of solar development, military activities, and other project development. 
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Moapa Dace 

The endangered Moapa dace (Moapa coriacea) is endemic to the upper Muddy River that is 
composed of five tributary thermal spring systems (Apcar, Baldwin, Cardy Lamb, Muddy 
Spring, and Plummer), Clark County, Nevada. These springs are sourced from the southern end 
of a large carbonate aquifer, referred to as the Lower White River Regional Flow System. The 
springs coalesce over a short distance to create the mainstream of the Muddy River. The springs 
support several aquatic endemic species, including one endangered species, the Moapa dace. 
Moapa dace was originally listed as Endangered in 1967 and subsequently designated with a 
recovery priority of 1 (highest priority) under the Endangered Species Act of 1973.  

When listed, most of the spring habitats and streams were impacted by the modification for water 
development for irrigation, recreational and domestic uses, and the introduction of exotic and 
invasive plants and animals. These factors have variously affected most areas of the Muddy 
River and resulted in the establishment of the MVNWR in 1979. When acquired, no Moapa dace 
remained in the three spring systems protected as part of the Refuge, as the Plummer and 
Pedersen streams were previously converted to chlorinated swimming pools for recreational use, 
and Apcar was modified from its natural course for municipal use (Service 1996). Since these 
areas were now part of the MVNWR, habitat restoration efforts have returned wetted habitat to 
flowing streams and Moapa dace were repatriated to most spring systems. Restoration efforts up 
through the early 1990s were successful and estimates for population size of Moapa dace ranged 
from 1565 - 3841 fish (Scoppetone et al. 2005). However, the invasive blue tilapia (Oreochromis 
aureous) invaded the Muddy River Springs Area in 1995 (Scoppetone et al. 2005) and 
dramatically reduced the entire population by the late 2000s (Figure 10). The invasion of blue 

Figure 10: Range-wide abundance of Moapa dace estimated from biannual surveys in years 
2005- 2021 (BAC pers. comm., 2021). 

tilapia resulted in the lowest population sizes on record, and ongoing recovery efforts over the 
last 15 years has gradually increased the population size considerably, from below 500 fish to 
2342 fish in August 2020 (BAC, pers. comm., 2021). At present, the species is estimated to be 
stable and the most recent count estimated 2033 fish for the entire Muddy River system. 
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The Warm Springs Natural Area and the Moapa Valley NWR encompass about 20 springs that 
form the headwaters of the Muddy River. The springs and their outflows onto the Warm Springs 
Natural Area are home to the majority of the Moapa dace population. BLM land surrounds the 
distribution of the species (Figure 11). 

Figure 4. General and specific locations where Moapa dace occur. 
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Recovery Plan 

In 1983, the Service prepared a recovery plan for Moapa dace, which was updated in 1996, and 
identified various tasks to guide recovery (Service 1996). The Service assigned the Moapa dace 
the highest recovery priority because it is the only species within the genus Moapa; the high 
degree of threat to its continued existence; and the high potential for its recovery (Service 1996). 
A final recovery plan was approved by the Service in 1996 (Service 1996). 

Moapa dace will be considered for reclassification from endangered to threatened when (1) 
existing instream flows and historical habitat in three of the five occupied spring systems (Apcar, 
Baldwin, Cardy Lamb, Muddy Spring, Refuge) and the upper Muddy River have been protected 
through conservation agreements, easements, or fee title acquisitions; (2) 4,500 adult Moapa 
dace are present among the five spring systems and the upper Muddy River; and (3) the Moapa 
dace population is comprised of three or more age classes and reproduction and recruitment are 
documented from three spring systems. 

Moapa dace will be considered for delisting provided that all reclassification criteria have been 
met and when (1) 6,000 adult Moapa dace are present among the five spring systems and the 
upper Muddy River for 5 consecutive years; (2) 75 percent of the historical habitat in the five 
spring systems and the upper Muddy River provides Moapa dace spawning, nursery, cover, 
and/or foraging habitat; and (3) non-native fishes and parasites no longer adversely affect the 
long-term survival of Moapa dace. These recovery criteria are preliminary and may be revised on 
the basis of new information (including research specified as recovery tasks). 

Memorandum of Agreement  

On July 14, 2005, a Memorandum of Agreement (MOA) was signed by SNWA, Moapa Valley 
Water District (MVWD), Coyote Springs Investment (CSI), the Band, and the Service, regarding 
groundwater withdrawal of 16,100 acre feet per year (afy) from the regional carbonate aquifer in 
Coyote Spring Valley and California Wash Basins that included conservation measures for the 
Moapa dace. The MOA outlined specific conservation actions that each party would complete in 
order to minimize potential impacts to the Moapa dace should water levels decline in the Muddy 
River system as a result of the cumulative withdrawal of 16,100 afy of groundwater from two 
basins within the regional carbonate aquifer system. The MOA includes the following 
conservation measures: 

1. Provide funding toward restoration of Moapa dace habitat on the Apcar Unit of the Moapa 
Valley NWR; 

2. Develop a Recovery Implementation Program, which will be used to effectuate the goals of 
the MOA by implementing measures necessary to accomplish the protection and promote 
the recovery of the Moapa dace, as well as, outline the development of regional water 
facilities and include additional parties as appropriate. The Recovery Program will be 
developed for the purposes of continuing to identify the key conservation actions that, 
when implemented, would continue to contribute to off-set any pumping impacts that may 
result from groundwater pumping; 
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3. Assist in developing an ecological model to investigate the effects of habitat change on the 
ecology of the Moapa dace; 

4. Construct fish barriers in order to prevent additional non-native fishes from migrating into 
Moapa dace habitat; 

5. Eradicate non-native fish such as tilapia from the historic range of Moapa dace; 

6. Restore habitat necessary for the Moapa dace, and take other steps to protect and recover 
the dace; 

7. Provide the use of the Band’s greenhouse to cultivate native plants for restoration actions in 
the Muddy River area; 

8. Provide access to Reservation lands for the construction and maintenance of at least one 

9. Dedicate the existing Jones Spring water right (MVWD) with a flow rate of 1.0 cfs towards 
establishing and maintaining in-stream flows in the Apcar tributary system that empties 
into the Muddy River; 

10. Dedicate 460 afy of Coyote Springs Investment (CSI) appropriated water rights to the 
survival and recovery of the Moapa dace, in perpetuity through a conservation easement to 
the Nevada State Engineer; 

11. Establish a Hydrologic Review Team to develop and coordinate regional monitoring efforts 
of the groundwater pumping proposed under the MOA. Team members discuss and 
perform analyses of groundwater pumping effects and natural climatic variation on the 
Muddy River and Muddy Springs; and 

12. Develop the Muddy River Recovery Implementation Program to provide a comprehensive 
program for water resource management in the Coyote Spring Valley, Warm Springs, and 
Muddy River areas, while working toward recovery of the Moapa dace. 

In addition to the conservation measures, minimum in-stream flow levels were also established 
in the MOA that trigger various conservation actions should those predetermined levels be 
reached. The flow levels will be measured at the Warm Springs West Flume located on the 
Moapa Valley NWR. These automatic actions are identified in the MOA and are summarized 
below: 

1. Should the water flows reach 3.2 cfs, the signatories will meet to discuss the issue and 
compare/evaluate hydrology data; 

2. Should the water flows reach 3.0 cfs, during the pendency of the pump test, the Arrow 
Canyon well will shut down and SNWA will provide the MVWD with the sufficient water 
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quantity necessary to meet their municipal demands. In addition, SNWA and CSI will take 
necessary actions to geographically redistribute groundwater pumping in Coyote Springs 
Valley if flows levels continue to decline; 

3. Should the water flows reach 3.0 cfs or less but greater than 2.9 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 8,050 afy; 

4. Should the water flows reach 2.9 cfs or less but greater than 2.8 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 6,000 afy, and the Tribe will restrict their pumping (under permit 
number 54075) in the California Wash basin to 2,000 afy; 

5. Should the water flows reach 2.8 cfs or less but greater than 2.7 cfs, SNWA and CSI will 
restrict groundwater pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) 
and CSI Well #2 (Permit 70429) and CSI's pumping from other wells in Coyote Spring 
Valley, in combination, to 4,000 afy, and the Tribe will restrict their pumping (under permit 
number 54075) in the California Wash basin to 1,700 afy; 

6. Should the water flows reach 2.7 cfs or less, SNWA and CSI will restrict groundwater 
pumping from MX-5 and RW-2 wells, and CSI Well #1 (Permit 70430) and CSI Well #2 
(Permit 70429) and CSI's pumping from other wells in Coyote Spring Valley, in 
combination, to 724 afy, and the Tribe will restrict their pumping (under permit number 
54075) in the California Wash basin to 1,250 afy. 

On January 30, 2006, the Service issued a non-jeopardy intra-Service PBO for the Proposed 
Muddy River MOA (Service 2006; 1-5-05-FW-536). The Service estimated the incidental take 
of Moapa dace at the programmatic level for the cumulative actions of parties to the MOA to be 
a 22 percent loss in riffle habitat and 16 percent loss in pool habitat. 

Seven projects have been proposed under the PBO, six of which have moved forward and have 
been tiered to the PBO: (1) Tier 1- issuance of a Section 404 permit under the Clean Water Act 
of 1972, as amended, for the CSI residential development project; (2) Tier 2- a ROW to SNWA 
to construct a water conveyance pipeline, (3) Tier 3- construction of a water pipeline from an 
existing well on the Moapa River Indian Reservation to the Moapa Valley of Fire Travel Plaza 
requiring 7 afy of groundwater; (4) Tier 5- a lease approved by the BIA for construction and 
operation of the K Road Moapa Solar Project on the Moapa River Indian Reservation, (5) Tier 6- 
a lease approved by the BIA for construction and operation of the Moapa Solar Energy Center 
Project on the Moapa River Indian Reservation, which later became the Arrow Canyon Solar 
Project, (6) Tier 7- a lease approved by BLM for construction and operation of the Playa Solar 
Project within BLM’s Solar Energy Zone; (7) Tier 8- a lease approved by the BIA for 
construction and operation of the Eagle Shadow Mountains Solar Project. Tiers 1, 2, 5, 6, 7, and 
8 are major projects and are discussed in detail below. 
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• Tier 1: CSI proposed to withdraw their 4,600 afy of state-appropriated water from two well 
locations in Coyote Spring Valley in order to help meet the water demands of its proposed 
residential community. Monitoring of surface flows and groundwater levels is required by 
the State Engineer as a condition of CSI’s groundwater permits in Coyote Spring Valley. 
This monitoring provides necessary information to assess long-term impacts to the aquifer 
and down-gradient flows (Resource Concepts Incorporated 2005). Currently, SNWA 
monitors eight carbonate wells in the Coyote Spring Valley hydrographic basin on a 
continuous basis and one carbonate well and four alluvial wells on a monthly basis. 

• Tier 2: This consultation involves a BLM ROW for SNWA to construct a pipeline to convey 
groundwater withdrawals from potentially three carbonate wells located in the Coyote Spring 
Valley. SNWA participated in a regional carbonate aquifer system study ordered by the 
Nevada State Engineer (Order 1169) to evaluate how groundwater withdrawals in the Coyote 
Spring Valley would impact the carbonate aquifer system and adjacent Muddy River 
ecosystem. Upon completion of the study, the pipeline system transitioned to convey 
permitted water rights to beneficial uses.  

• Tier 5: The Band and K Road proposed to construct, maintain, and operate a 350 MW solar 
project on the Moapa River Indian Reservation. The project required approximately 380 acre 
feet (AF) of groundwater during the construction phase (72 afy for 5 years) and up to 40 afy 
for operation and maintenance after construction. The Band is allotted 2,500 afy as stated in 
the PBO. 

• Tier 6: The Band and Moapa Solar LLC proposed to construct, maintain, and operate a 200 
MW solar project on the Moapa River Indian Reservation called the Moapa Solar Energy 
Center (08ENVS00-2013-F-301). This project was later cancelled and replaced by the Arrow 
Canyon Solar Project (08ENVS00-2019-F-0132), also a 200 MW solar project on 2,200 
acres of the Reservation. This project includes the 850-acre Moapa Solar Energy Center 
Project that was approved by the BIA and the BLM in 2004, and the proposed 1,350-acre 
expansion within a total lease study area of 2,683 acres. The MSEC, excluding the linear 
features, was redesigned as part of the larger Arrow Canyon Solar project. The project would 
require up to 300 AF of water for construction-related activities, and up to 30 afy for 
operations. 

• Tier 7: The BLM proposed to construct, maintain, and operate a 200 MW PV solar project 
(the Playa Solar Energy Project) on 1,521 acres of BLM lands within the Dry Lake Solar 
Energy Zone (SEZ) and 3.67 acres of private land. Other facilities include access roads, a 
230-kV gen-tie line, a distribution power line, a fiber-optic communications cable, a well, 
and a pipeline. The project would require up to 1,350 AF of water for construction and 
operations and would be obtained from the Garnet Valley groundwater basin as part of the 
Southern Nevada Water Authority’s (SNWA) 9,000 afy allocation. 

• Tier 8: The BIA proposes to construct, maintain, and operate a 300 MW PV solar project on 
2,200 acres of BIA lands, 283 acres of BLM lands in the Dry Lake Solar Energy Zone (SEZ), 
and 8 acres of private land called the Eagle Shadow Mountain Solar Project (08ENVS00-
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2019-F-0179). Other facilities include access roads, and a 230-kV gen-tie line. The project 
would require 200 AF of water for construction and 20 afy for operations and maintenance 
would be obtained from the Band’s appropriated 2,500 afy of water. 

The Service reviewed the updated monitoring information including instream flow criteria 
established in the MOA. The minimum instream flow criteria measured at the Warm Springs 
West Flume determine thresholds that would trigger certain conservation actions including 
reductions in groundwater pumping. The first instream flow to trigger an automatic groundwater 
reduction is 3.0 cfs. According to monitoring data, the current instream flow at the Warm 
Springs West Flume is 3.5 cfs. The 3.5 cfs is a reduction of 0.1 cfs from before pumping was 
initiated. Therefore, based on the monitoring information provided, we have not reached any 
instream flow trigger points analyzed in the biological opinion. If instream flows reach 3.2 cfs at 
the Warm Springs West Flume, the signatories to the MOA will meet to discuss, compare, and 
evaluate the hydrology data. 

Nevada State Engineer Order 1309 

In 2020, the Nevada State Engineer issued Order 1309. Order 1309 included directives that: 1) 
defined the Lower White River Flow System as a single hydrographic basin consisting of the 
Kane Springs Valley, Coyote Spring Valley, Muddy River Springs Area, California Wash, 
Hidden Valley, Gamet Valley, and the northwest portion of the Black Mountains, 2) limited the 
maximum quantity of groundwater that may be pumped from the Lower White River Flow 
System Hydrographic Basin on an average annual basis to 8,000 acre feet or less, and 3) ordered 
that the maximum quantity of water that may be pumped from the Lower White River Flow 
System Hydrographic Basin may be reduced if it is determined that pumping will adversely 
impact the endangered Moapa dace. Although Order 1309 may further constrain water use 
relative to that considered in this biological opinion and the PBO, the PBO and MOA remain in 
effect, and Order 1309 does not result in adverse effects beyond those considered in the PBO. 

Core Criteria for the Jeopardy Determination 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed species in 
the wild by reducing the reproduction, numbers, or distribution of that species” (50 CFR 402.02). A 
five-year review for Moapa dace is scheduled to be initiated in 2021. 

ENVIRONMENTAL BASELINE 

Environmental baseline refers to the condition of the listed species or its designated critical 
habitat in the action area, without the consequences to the listed species or designated critical 
habitat caused by the proposed action. The environmental baseline includes the past and present 
impacts of all Federal, State, or private actions and other human activities in the action area, the 
anticipated impacts of all proposed Federal projects in the action area that have already 
undergone formal or early section 7 consultation, and the impact of State or private actions 
which are contemporaneous with the consultation in process. The consequences to listed species 
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or designated critical habitat from ongoing agency activities or existing agency facilities that are 
not within the agency’s discretion to modify are part of the environmental baseline. 

Action Area 

The implementing regulations for section 7(a)(2) of the Act define the “action area” as all areas 
to be affected directly or indirectly by the Federal action, including interrelated and 
interdependent actions, and not merely the immediate area involved in the action (50 CFR § 
402.02). While the definition of the action area includes mention of direct and indirect effects, 
the updated Endangered Species Act regulations (84 FR 44976) combine these into “all effects.” 
Even though we discuss separate categories of effects, this biological opinion complies with the 
new regulations. Subsequent analyses of the environmental baseline, effects of the action, 
cumulative effects, and levels of incidental take are based upon the action area as determined by 
the Service. Regulations implementing the Act define the environmental baseline as the past and 
present effects of all Federal, State, or private actions and other human activities in the action 
area (50 CFR § 402.02). Also included in the environmental baseline are the anticipated effects 
of all proposed Federal projects in the action area that have undergone section 7 consultation, 
and the effects of state and private actions that are contemporaneous with the consultation in 
progress. 

The action area for the Project includes the areas affected directly or indirectly by the federal 
action. The action areas for desert tortoise are defined as (1) the area of direct impacts (solar 
field, access roads, and collector line), that includes up to 1,000 acres for the solar site plus 95-
acres of ROW, (2) the area of indirect impacts, or release areas: short- and long-distance 
tortoise translocations (the fenceline encompassing up to 1,000 acres, plus the 939-acre 
release area, plus the 1.5 km, 6,657-acre release area buffer; and (3) the areas of tortoise 
connectivity between the Arrow Canyon Mountain Range to the west and the Muddy Mountain 
Range to the east. 

In addition, the action area includes a 0.8 km (0.5-mile) wide buffer along each side of linear 
project areas, the proposed desert tortoise translocation areas, all contiguous desert tortoise 
habitat within 1.5 km (0.9 miles) of the short-distance translocation areas receiving desert 
tortoises from less than 500 m, and all contiguous desert tortoise habitat within 6.5 km (4.0 
miles) of long-distance translocation areas receiving desert tortoises from greater than 500 m 
away. We included the 0.5-mile buffer to address adverse effects to desert tortoises whose home 
ranges overlap the proposed solar facility and linear project areas; the buffer is based on the 
assumption that the home range of a male desert tortoise is approximately 0.77 mi2 (Duda et al. 
1999, Harless et al. 2009). We included habitat within 0.93 and 4.0 miles of the translocation 
areas to address the area in which desert tortoises may disperse following translocation. For 
situations where desert tortoises are moved less than 500 m, the buffer is based on the maximum 
straight-line distance that a male desert tortoise traveled in the first year following translocation 
(Walde et al. 2008). For situations where desert tortoises are translocated more than 500 m, the 
buffer is based on the upper limits of the 95 percent confidence interval for the maximum 
straight-line distance that male and female desert tortoises were observed to disperse during the 
first year after release (Nussear 2004, Field et al. 2007). 
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The action area for the Moapa dace is defined as the entire range of the Moapa dace and the 
hydrogeomorphic basins which have hydrologic connectivity to the Muddy River ecosystem. 
Although the Lower White River Flow System is hydrogeologically connected, only the basins 
that include the area of the proposed groundwater development and location of the Moapa dace 
and its habitat are included in the action area. These basins include the Coyote Spring Valley 
(Basin 210), Muddy River Springs Area (Basin 219), and California Wash (Basin 218). 

Status of the Desert Tortoise in the Action Area 

Recovery Unit 

The action area occurs within the Northeastern Mojave recovery unit as described in the revised 
desert tortoise recovery plan (Service 2011a). This recovery unit is similar to the 1994 
designation, extending into extreme southwestern Utah and northwestern Arizona, but excluding 
portions south of Las Vegas. The east end of the unit extends south from the Beaver Dam 
Mountains, across the north end of the Virgin Mountains, down to the Colorado River. From the 
Colorado River at Las Vegas Bay, the southern boundary extends west generally along Las 
Vegas Wash through the city of Las Vegas to the Spring Mountains. From here, the western 
boundary extends north up the Sheep Mountains.  

Recent DNA microsatellite data indicate that this unit is genetically similar to the Upper Virgin 
River Recovery Unit, but the Northeastern Mojave Recovery Unit does contain distinct 
microsatellite differences compared to the remainder of the range (Hagerty and Tracy 2010). The 
Sheep Mountains down to the Spring Mountains act as a near barrier for the western portion of 
this unit. Some variation may occur to the south and west from the Mormon Mesa, but genetic 
breaks appear to be ambiguous relative to at least semi-permeable topographic barriers to gene 
flow, such as the Muddy Mountains. An allozyme cluster at one locus from populations in the 
Mormon Mesa critical habitat unit overlaps another cluster identified from populations in Piute 
Valley in the Eastern Mojave Recovery Unit (Britten et al. 1997). A distinct shell phenotype also 
occurs in the Beaver Dam Slope region, but these tortoises are not genetically isolated from 
adjacent populations within the same recovery unit (Service 2011a). 

Desert tortoises in this recovery unit are generally found in creosote bush scrub communities of 
flats, valley bottoms, alluvial fans, and bajadas, but they occasionally use other habitats such as 
rocky slopes and blackbrush scrub. Desert tortoises are often active in late summer and early fall, 
in addition to spring, reflecting the fact that this region receives up to about 40 percent of its 
annual rainfall in summer and supports two distinct annual floras on which tortoises can feed. 
Average daily winter temperatures usually fluctuate above freezing, and summer temperatures 
are typically a few degrees cooler than in the western Mojave and Colorado deserts. Two or 
more desert tortoises often den together in caliche caves in bajadas and washes or caves in 
sandstone rock outcrops, and they typically eat summer and winter annuals, cacti, and perennial 
grasses.  

This recovery unit includes the Beaver Dam Slope, Gold Butte-Pakoon, and Mormon Mesa 
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critical habitat units (CHUs). It also includes Lake Mead National Recreation Area south to Las 
Vegas Bay, Grand Canyon-Parashant National Monument on the Arizona Strip, and the eastern 
edge of Desert National Wildlife Refuge. 

Habitat 

Vegetation in the study area is primarily composed of Sonoran-Mojave Creosotebush-White 
Bursage Desert Scrub (creosotebush scrub), while North American Warm Desert Wash (desert 
wash), Sonoran-Mojave Mixed Salt Desert Scrub (salt scrub), Invasive Southwest Riparian 
Woodland and Shrubland, and North American Warm Desert Pavement account for the 
remainder of the vegetation in the study area. Disturbed areas, both within and adjacent to the 
Action Area, are associated with multiple dirt roads and less impacted offroad vehicle trails, 
adjacent railroad and interstate highway (to the east) and adjacent transmission line and natural 
gas line corridors (to the north and west) and substations. A very small area of developed land 
(dirt access road) is also present. Table 6 lists the acreages of the various vegetative cover types 
occurring within the Project area. 

Table 6. Vegetative Cover-types within the Project Area Solar Site and ROWs 
Project Component Vegetation Covertype Acreage 

Solar Site Lease Area 

Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 725 

North American Warm Desert Wash 190 

Sonoran-Mojave Mixed Salt Desert Scrub 84 

Existing and New 
Access Road ROWs 

Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 48 

North American Warm Desert Wash 13 
Sonora-Mojave Mixed Salt Desert Scrub 
North American Warm Desert Pavement 

2 
<1 

Developed, Medium - High Intensity <1 

Collector Lines 
Sonoran-Mojave Creosotebush-White Bursage Desert 
Scrub 16 

North American Warm Desert Wash 4 

PROJECT AREA TOTAL 1,082 

Population Monitoring Data in the Action Area 

In 1999, the Desert Tortoise Management Oversight Group endorsed the use of line distance 
sampling as the most appropriate method for estimating rangewide desert tortoise density. 
Fifteen monitoring strata were established that approximate the boundaries of the CHUs. Desert 
tortoise population monitoring began rangewide in 2001. Long-term monitoring of desert tortoise 
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population growth and distribution, habitat quality and quantity, and the presence and intensity 
of threats to the desert tortoise are recovery actions identified in the revised recovery plan 
(Service 2011a). 

Desert tortoise density estimates are generated separately for each monitoring stratum and then 
weighted by stratum area to arrive at average density in the monitored area of each recovery unit. 
When the annual estimates are imprecise, it should not be expected that there will be a close 
match from one year to the next. Over a period of many years, however, any underlying trend in 
the number of tortoises should be obvious.  

Service (2016b, 2018a) desert tortoise monitoring data included the five strata in the action area, 
Beaver Dam Slope, Coyote Spring Valley, Gold Butte-Pakoon Clark, Mormon Mesa, and Piute-
Eldorado. The monitoring strata approximate the CHUs and desert tortoise Areas of Critical 
Environmental Concern (ACECs) and represent the 1994 delineation of recovery units, which 
would not include the Colorado Desert Recovery Unit. The most recent results for each stratum 
are provided in Table 7. For additional or updated information on desert tortoise population 
monitoring, visit the Desert Tortoise Recovery Office website at: 
https://www.fws.gov/nevada/desert_tortoise/dtro/dtro_monitor.html 

Table 7. Desert tortoise density estimates for strata in the action area (Service 2016b, 2018a). 

Recovery 

Unit Stratum 

Area 

Sampled 

(mi2/km2) 

Number 

Transects 

Total 

Transect 

Length 

(mi/km) 

No. 

Tortoises 

Observed 

Density 

Estimate 

(mi2/km2) 

NE Mojave 
Beaver Dam 
Slope 320/828 33 227/365 3 3.4/1.3 
Coyote Springs 
Valley* 

396/1,025 54 368/593 26 10.9/4.2 

Gold Butte-
Pakoon 763/1,977 72 439/706 8 4.9/1.9

 Mormon Mesa* 374/968 42 285/458 7 5.5/2.1 
*Data is from Service 2016b. The remaining data is from Service 2018a. 

Desert Tortoises in the Action Area 

To assess the status of the desert tortoise in the action area, field surveys were conducted in April 
2019. The lease study area (approximately1,000 acres in size) was surveyed in accordance with 
current Service protocols (Service 2019a). Biologists walked 10-meter (33-foot) wide parallel 
pedestrian transects. The Service refers to this methodology as “100 percent coverage.” The 
objective of the field survey is to determine presence or absence of desert tortoises, estimate the 
number of tortoises (abundance) and assess the distribution of tortoises within the Action Area 
(Service 2019a). Desert tortoise and desert tortoise sign (scat, carcasses/shell fragments, tracks 
and burrows) were observed throughout the survey area. A total of 3 adult desert tortoises (≥180  
mm MCL) and 0 juveniles were observed over the course of the surveys (Figure 12). 

https://www.fws.gov/nevada/desert_tortoise/dtro/dtro_monitor.html
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To estimate the number of tortoises that live within the Project survey area, the formula 
(equation in Figure 13) divides the number of adult tortoises observed during the survey by the 
product of the probability that a tortoise is aboveground during the survey (Pa), and the 
probability that a surveyor would see the tortoise if it is aboveground (the searcher efficiency, 
Pd). Pa is relative to the previous winter’s rainfall recorded between October and March by the 
Western Regional Climate Center. 

The estimated number of adult tortoises within the lease study area (1,000-acre solar field) was 
calculated to be approximately 6, with a 95% confidence interval of 2 to 14 adult tortoises during 
the 2019 surveys. 

Previous solar projects have found more tortoises during clearance surveys than were originally 
estimated. Because tortoises are mobile, there may be more within the action area than were 
originally estimated based on tortoise survey data. The K Road solar project found 13.6 percent 
more tortoises during clearance surveys than estimated, and the Silver State South solar project 
found 23.6 percent more tortoises than estimated in their biological opinion. Because such higher 
percentages have been found compared to the estimated numbers, we allow for a 25 percent 
buffer for additional tortoises to be captured and moved on past solar projects. Therefore, we 
based our estimate on the best available information, including the 2019 survey results and the 
project design. This provides our estimate of 8 adult and subadult desert tortoises that will be 
translocated from within the solar site. 
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Figure 5. Desert tortoise live observations 
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Figure 6. Equation used for tortoise estimates 

Turner et al. (1987) developed a life table for female desert tortoises based on studies conducted 
at Goffs, California in 1983. They estimated that 13.2 percent of the desert tortoises in that 
population were larger than 180 millimeters in length. To estimate the number of all desert 
tortoises within the solar facility, we used the methodology and calculations in Table 8.  

Table 8. Number of tortoises estimated to occur within the solar field 
Tortoise Calculation Tortoise Estimate 

Estimated number (point estimate) of desert tortoises larger than 
180 mm (95% confidence interval) 6 (2-14) 
Project limit for translocation of adults (point estimate + 25 %) 8 (3-18) 
Percentage of desert tortoises in size classes larger than 180 
millimeters (from Turner et al. 1987, table 32) 13.2 
The total number of desert tortoises; calculated by 8/0.132 61 (23-137) 
The number of juvenile desert tortoises; calculated by 61-8 53 (20-119) 

The estimated total adults for the solar field is 8 and estimated juveniles is 53 However, two 
caveats apply to this estimate. The table in Turner et al. (1987) is based only on females, and we 
assume that the size classes also apply to males. The demography of the population at the solar 
facility may be different from Goffs at the time of the work conducted by Turner et al. (1987), 
but we do not have complete information on the demography of the population at the solar 
facility. Although the estimate of the number of desert tortoises on the project site is based on the 
best available information, the overall number of animals may be different. 

In addition, we expect the project area to support desert tortoise eggs if cleared during the desert 
tortoise nesting period, approximately May and June (Turner et al. 1984; Wallis et al. 1999). 
Estimating the number of tortoise eggs is extremely difficult given that the eggs are buried 
beneath the soil surface. Applying any assumptions has an unknown and high level of 
uncertainty. Therefore, we cannot calculate a precise estimate for the number of eggs that may be 
impacted by the proposed project. 

Habitat and Population Connectivity 

Quantifying the degree to which a landscape promotes or hinders movements among patches of 
habitat for a given species, hereafter referred to as “habitat connectivity” (Fischer and 
Lindenmayer 2007), has become increasingly important relative to desert tortoise recovery. As 
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we evaluate utility-scale solar development and other land uses within the range of the species, it 
is essential that habitat linkages between and among populations are conserved. For gene flow to 
occur across the range, populations of desert tortoises need to be connected by areas of occupied 
habitat that support sustainable numbers of reproductive individuals. Recent research provides 
evidence that genetic differentiation within the Mojave population is consistent with isolation by 
distance in a continuous-distribution model of gene flow. Populations at the farthest extremes of 
the distribution are therefore the most differentiated, and a gradient of genetic differentiation 
occurs between those populations across the range of the species (Britten et al. 1997, Edwards et 
al. 2004a, Murphy et al. 2007, Hagerty and Tracy 2010). Genetic analyses also suggest that 
levels of gene flow among subpopulations of desert tortoises likely were high, corresponding to 
high levels of habitat connectivity (Murphy et al. 2007, Hagerty 2008). 

Demographic connectivity describes a pattern of habitat or vegetation that is connected with 
other areas of similar habitat or vegetation. It refers to the degree to which population growth 
and vital rates are affected by dispersal (BLM and DOE 2012). The concept of demographic 
connectivity differs subtly from genetic connectivity as it refers to a more geographic concept of 
how habitat, vegetation, and dispersal (immigration and emigration) affect survival of a species 
through birth and growth rates. Demographic connectivity would assume a greater geographic 
connectedness of habitat and vegetation than genetic connectivity, but both rely on suitable 
habitat that can be occupied by desert tortoises. The Mojave population historically represents a 
series of continuous, overlapping home ranges within suitable habitats whose boundaries 
between divergent units may be validated by ecological or major topographic features, such as 
steep mountainous terrain or, even more significantly, the Colorado River (Germano et al. 1994, 
Nussear et al. 2009). 

Individual desert tortoises can make long-distance movements through restricted habitats, which 
may contribute to gene flow (Berry 1986, Edwards et al. 2004b), though we do not know the 
extent to which individuals utilize narrow corridors of relatively intact habitat. The underpinning 
of the continuous-distribution model of gene flow described above, and the evidence from desert 
tortoise population genetic studies and distribution, is that individual desert tortoises breed with 
their neighbors, those desert tortoises breed with other neighbors, and so on. The movements that 
maintain the genetic diversity across populations occur over generations and not necessarily 
during the life span of a single desert tortoise. Therefore, for gene flow to happen reliably, 
populations need to be connected across the range by occupied areas of habitat linkages that 
support sustainable numbers of desert tortoises. 

To define the area required to maintain resident populations within the linkages, we considered 
desert tortoise home range size and the magnitude of edge effects. The size of desert tortoise 
home ranges varies with respect to location and year (Berry 1986) and may serve as an indicator 
of resource availability and opportunity for reproduction and social interactions (O’Connor et al. 
1994). Females have long-term home ranges that may be as little as or less than half that of the 
average male, which can range to 200 acres (Burge 1977, Berry 1986, Duda et al. 1999, Harless 
et al. 2009). Core areas used within the lifetime home range of desert tortoises depend on the 
number of burrows used within those areas (Harless et al. 2009). Over its lifetime, a desert 
tortoise may use more than 1.5 mi2 of habitat and may make periodic forays of more than 7 miles 
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at a time (Berry 1986). We therefore assess the viability of the linkages based on the ability of 
those linkages to maintain the lifetime home range of a desert tortoise or the ability of home 
ranges of this size to connect to one another absent any barriers. Because we expect lifetime 
home ranges to expand and contract over time, we can consider whether the linkage could 
remain viable in a year where decreased resource availability results in a smaller population of 
individuals that respond by expanding their home ranges. 

In assessing lifetime home ranges, the Service (1994) assumed a circular configuration of this 
area when using it in the population viability assessment. We based this assumption on the 
fidelity that desert tortoises exhibit towards an overwintering burrow year after year. 
Consequently, the overwintering burrow serves as an anchor point from which the lifetime 
utilization area radiates out. Using a circular lifetime home range of 1.5 mi2 for a desert tortoise, 
we estimate that a linkage would need to be at least 1.4 miles wide to accommodate the width of 
a single home range. Although these figures provide a means for characterizing the potential 
minimum width of a linkage, we do not know the exact area or land configuration required to 
support a sustainable population of resident desert tortoises within any particular linkage, which 
would be dependent upon several factors. 

Based on the best available information, occupancy likely depends on many site-specific factors, 
including (1) desert tortoise densities in the vicinity (i.e., lower density sites require larger areas 
to reliably support sustainable numbers of desert tortoises), (2) length-to-width ratio of the 
linkage (i.e., longer linkages may need to be wider to preserve the dynamic home ranges and 
interactions required for gene flow), and (3) potential edge effects and integrity of the ecosystem 
within and adjacent to the linkage. Another consideration is the extent to which slope and 
ruggedness of the terrain allow desert tortoise occupancy or passage. In addition, maintaining 
connectivity of desert tortoise habitats and populations should reflect results from the landscape 
genetic analyses of Hagerty (2008) and Hagerty et al. (2011). These analyses showed that desert 
tortoise gene flow generally occurred historically in a diffuse pattern across the landscape unless 
otherwise constrained to more narrow, concentrated pathways created by topographic barriers 
(e.g., around the Spring Mountains in western Nevada). As a result, it is evolutionarily 
imperative that conservation is focused on maintaining a series of redundant linkages between 
core populations and critical habitats. 

The desert tortoise population in the action area is likely connected to other tortoises in Dry Lake 
Valley to the north and northwest (e.g., Moapa River Indian Reservation land) by contiguous 
tortoise occupation or suitable habitat and minimal barriers. Desert tortoises need to have 
overlapping home ranges and at least semi-permeable barriers for tortoises to be assumed to be 
connected across the landscape. 

Connectivity likely extends into Valley of Fire State Park and through the North Muddy 
Mountains to the east and through the Gale Hills and into Rainbow Gardens ACEC to the south. 
The Muddy Mountains and Lake Mead form impermeable barriers to the southeast. The Project 
area may have limited connectivity to the Mormon Mesa CHU and the associated Critical 
Habitat area. The Dry Lake Range west of the action area and I-15 and the railroad east of the 
action area are all barriers. I-15 is fenced with tortoise exclusion fencing but has culverts, which 
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allow for some restricted movement. Other impermeable barriers (i.e., the Muddy River) far 
north and northwest would preclude connection to the north.  

Desert Tortoise Translocation Areas 

Desert tortoise translocation areas include areas where displaced tortoises will be released; 
area(s) that are established as recipient areas (areas where most tortoises establish following 
release), maximum dispersal area (the area that encompasses the maximum distances tortoises 
are anticipated to move following translocation and release), and a control area where resident 
tortoises are monitored to compare with translocated tortoises. The Release Area for translocated 
tortoises (and possibly some indirectly translocated tortoises) is 6,657 acres; wherein some 
tortoises would be translocated to a Release Site (939 acres) that extends approximately 500 m 
from the fence around the solar site. Together, the Release Site (939 acres) and the Release Area 
(6,657 acres) constitute the Recipient Site (7,596 acres). Figure 14 shows these areas for tortoises 
being returned or translocated. 

The Release Area exhibits similar topographic, hydrologic, and vegetative characters as the solar 
site. It is largely dominated by creosote bush – white bursage desert scrub. This community is 
typically dominated by creosote bush shrubs (Larrea tridentata) and white bursage (Ambrosia 
dumosa), 0.5-1.5 meters tall, widely spaced, usually with bare ground between. Other common 
species in this community typically include boxthorn (Lycium sp.), hop sage (Grayia spinosa), 
desert trumpet flower (Eriogonum inflatum), and Arabian schismus (Schismus arabicus). Many 
species of ephemeral herbs may flower in late March and April if the winter rains are sufficient. 
This plant community is usually found on well drained secondary soils with very low water-
holding capacity on slopes, fans, and valleys. Other, less numerous species of annuals appear 
following summer thundershowers. This creosote bush scrub is typical of the Mojave Desert. 

Once data are collected on the tortoises affected by the project, the Applicant will prepare a 
desert tortoise disposition plan for each tortoise to the Service (see Appendix H in Service 
2019a). The plan must be completed within the spring or fall season in which translocation 
occurs. Based on the health status of those tortoises, the Service will approve or make 
recommendations on the disposition of the tortoises to be translocated. 

Based on the number of tortoises found within the solar field area, it is estimated that 5.6 
tortoises will need to be translocated or captured and moved for the Project to be built. An 
additional 25 percent was added to that number to account for more tortoises that may move into 
the area than were found during surveys, making the total estimate 7. 

The Service guidance includes establishing a control area to be used in the translocation program 
to monitor natural effects on resident populations relative to translocated tortoises and tortoises 
that are resident in the Recipient Site. The control area should be similar in habitat type and 
quality, desert tortoise population size and structure, and disease status to the Recipient Site 
(Service 2020c). There is an existing control site in the Coyote Springs ACEC, which has 
sufficient data to compare survivorship and other metrics. 
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Figure 74. Study Area Recipient Site (tortoise release zone and buffer) 
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The health of translocated tortoises and resident tortoises at the Recipient Site will be assessed 
and a radio transmitter attached to each tortoise (Service 2019a). The translocation process 
includes gathering data on sex, age, and health conditions of resident tortoises. This information 
will be used in conjunction with the same information collected from desert tortoises in the 
project area during clearance surveys to develop desert tortoise disposition plans and determine 
placement of translocated tortoises. 

Factors Affecting the Desert Tortoise in the Action Area 

BLM Programmatic Biological Opinions (PBOs) for Projects in the Action Area 

Several PBOs have been issued to the BLM that include land in the action area. The first one was 
issued on November 25, 1997 (1-5-97-F-251; Service 1997), for implementation of various land 
management programs within the Las Vegas District planning area excluding desert tortoise 
critical habitat, ACECs, and the Las Vegas Valley. Activities proposed that may affect the desert 
tortoise in the action area include issuance of ROWs, Recreation and Public Purposes Act leases, 
mineral material sales and leases, and mining plans of operation. The programmatic consultation 
was limited to activities that could affect up to 240 acres per project and a cumulative total of 
10,000 acres, excluding land exchanges and sales. Only land disposals by sale or exchange in 
Clark County, but outside the Las Vegas Valley, were covered under the consultation up to a 
total of 14,637 acres.  

On June 18, 1998, the Service issued a PBO (1-5-98-F-053; Service 1998) to BLM for 
implementation of various land management programs within desert tortoise habitat and the Las 
Vegas planning area, including desert tortoise critical habitat and ACECs. Activities that were 
proposed that may have affected the desert tortoise in the action area included recreation, 
designation of utility corridors and mineral material extraction areas, and designation of the 
desert tortoise ACECs. 

On June 17, 2010, the BLM submitted a programmatic biological assessment to the Service to 
request consultation for program-level and project level actions that may affect and are likely to 
adversely affect 19 threatened and endangered species, including the desert tortoise and Moapa 
dace, of which 13 have designated critical habitat within the action area for the consultation. On 
January 2, 2013, the Service issued a non-jeopardy PBO to the BLM based on review of these 
activities (84320-2010-F-0365; Service 2013e). While the BLM’s 1998 resource management 
plan remains in effect, the 2013 PBO replaces the Service’s 1998 document. The PBO has been 
reinitiated six times to include additional acres and activity changes. The BLM requested 
reinitiation of the PBO in November 2017. The Service issued a new PBO (08ENVS00-2019-F-
0153; Service 2019k) which was signed on January 14, 2020, and replaces the 2013 document. 

Other Biological Opinions for Projects in the Action Area 

Federal Highway Administration PBO 
On September 27, 2010, the Service issued a PBO (84320-2010-F-0285; Service 2010g) to the 



 
 

  
 

 

 

 
 

 

 

  

 
 

 
 

 
  

  
 

  

 

  
 

 

73 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

Federal Highway Administration (FHWA) for funding road and highway projects and use of 
mineral material sites for these projects over a 10-year period. The Nevada Department of 
Transportation is the primary non-Federal proponent of projects and activities under the PBO. 
The FHWA and the Service anticipate that up to 4,468 acres of non-critical and 1,170 acres of 
critical desert tortoise habitat may be disturbed as a result of programmatic activities. This PBO 
is currently undergoing reinitiation. 

Harry Allen Power Plant 
On December 3, 1993, the service issued a biological opinion (1-5-93-F-381) to the BLM for 
proposed ROW amendments to include activities associated with the existing Harry Allen Power 
Plant. The amended ROWs authorized construction of an access road, overhead power lines, an 
administrative building, a maintenance building, water treatment facilities, a storm runoff pond, 
fuel oil tanks, and evaporation ponds. Further, the amended proposal was to include gas turbines 
in place of the previously proposed coal-slurry and an area approximately 1,300 feet wide and 
11,000 feet long for future transmission lines. The project resulted in 523 acres of habitat 
disturbance. The Service exempted incidental take of 40 tortoises captured and moved from 
harm’s way and 2 tortoises killed or injured. Because two tortoises were killed by project-related 
activities, BLM requested reinitiation of consultation on April 17, 2006. The Service completed 
reinitiation on December 20, 2006, and increased incidental take (mortality) to a total of four. 

Kern River Gas Transmission (KRGT) Project 
Two parallel natural gas pipelines operated by Kern River traverse west of the I-15 and east of 
the proposed Project. The pipeline projects required a license from the Federal Energy 
Regulatory Commission (FERC), ROWs from BLM, and permit from the Army Corps of 
Engineers. The biological opinion for the first KRGT pipeline was issued to FERC on December 
21, 1990 (1-5-87-F-36R; Service 1990). The Service concluded that 45 desert tortoises may be 
killed or injured; 424 desert tortoises captured and moved; and 93 desert tortoise nests destroyed. 
As of June 24, 1991, approximately 23 deaths and 253 captures of desert tortoise were recorded 
by Kern River along the pipeline ROW. Problems associated with vehicular traffic on the ROW 
and access roads may have contributed to the mortalities in combination with high desert tortoise 
activity levels that were not anticipated. Consequently, on June 24, 1991, FERC requested 
reinitiation of formal consultation for the project based on a high incidence of desert tortoise 
mortality and captures on the pipeline project, which exceeded those limits established in the 
incidental take statement. The Service responded by letter dated June 28, 1991, and under 
reinitiation of consultation, imposed additional minimization measures, and increased the capture 
limits for desert tortoise from 294 to an unlimited number and increased injury and mortality 
limits from 25 to 35. 

On July 9, 2002, the Service issued a biological opinion (1-5-02-F-476; Service 2002) to FERC 
for construction, operation, and maintenance of the second KRGT pipeline, adjacent to the first 
pipeline. The second pipeline project approximates the previous pipelines constructed under the 
1990-1991 biological opinions. The pipeline ROW crosses approximately 318.8 miles of desert 
tortoise habitat, of which about 102.9 miles traverse desert tortoise critical habitat. Pipeline 
construction resulted in disturbance of 4,182 acres of desert tortoise habitat including 1,333 acres 
of desert tortoise critical habitat. Approximately 50 feet of the construction ROW overlapped the 
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previously disturbed land that was affected by construction of the first KRGT pipeline. During 
construction of the second KRGT pipeline project, over 840 desert tortoises were encountered 
and one was killed as a direct result of project activities, which includes one desert tortoise in 
Utah and approximately 380 tortoises in Nevada. One tortoise was killed on June 8, 2011, as a 
result of maintenance operations. Consequently, BLM and the Service agreed that the 
requirement for reinitiation of consultation had been triggered for O&M activities due to a desert 
tortoise mortality and additional effects to the desert tortoise due to a large-scale translocation 
project in the pipeline action area. On September 28, 2011, the Service issued a biological 
opinion to BLM for O&M of the KRGT pipelines (84320-2011-F-0337; Service 2011g). 

Sampling and Geotechnical Investigation for Proposed Cement Plant 
In 2005, Ash Grove Cement Company, in cooperation with the Band, proposed to conduct 
preliminary studies in support of a proposed cement plant and limestone quarry on the 
Reservation. On August 24, 2005, the Service issued a biological opinion (1-5-05-F-497) to the 
BIA for their approval of the cement project. The project would locate suitable materials to 
develop the cement plant. The proposed project involved 23.7 acres of disturbance within a 298-
acre area. 

Surveys of Siting Area 1 occurred March 24 through 31, 2005. Desert tortoise sign observed 
during the survey included 63 burrows, 11 carcasses, 26 scats, and 12 live tortoises. In addition 
to the 63 typical desert tortoise burrows that were excavated in soil, there were numerous areas 
where outcroppings of cap rock with caliche caves and other naturally occurring cavities are 
present. The abundance of these naturally occurring caves would increase the number of useable 
tortoise dens from 63 to between 100 and 120. 

Desert tortoise surveys and tortoise removal from haul and construction road areas began in 
March 2006, but the cement plant project did not move forward and did not get built. 

UNEV Pipeline 
On November 13, 2009, the Service issued a biological opinion to the BLM for ROW grants to 
construct, operate, and maintain the UNEV petroleum pipeline (6-UT-09-F-023; Service 2009b). 
The UNEV gas pipeline project aligns with the previous KRGT pipeline ROWs. On April 8, 
2011, a desert tortoise was killed after being buried under a spoil pile. A second tortoise was 
crushed by a project vehicle and killed on May 9, 2011. A third tortoise died on June 29, 2011, 
when it fell into an open project trench, exceeding the incidental take exempted in the biological 
opinion. Consultation was reinitiated, and the Service issued a second biological opinion on July 
1, 2011, exempting three additional desert tortoise mortalities or injuries (five in total). On July 
18, 2011, BLM reported a fourth desert tortoise mortality when a project vehicle ran over and 
crushed a juvenile tortoise in the road. On August 20, 2011, UNEV reported the fifth tortoise 
mortality, a crushed desert tortoise on their ROW. The mortality report concluded that the 
mortality was caused by an unauthorized private vehicle that illegally accessed the ROW. 

On August 31, 2011, BLM requested a second reinitiation of consultation in response to the 
additional desert tortoise mortalities. On September 29, 2011, the Service issued a biological 
opinion for the UNEV pipeline project. The Service exempted incidental take of 12 desert 



 
 

  
 

 

 
 

  
 

 
 

 
 

 
 

 

  
 

 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

75 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

tortoises through injury or mortality, including the 5 previously killed and 237 desert tortoises 
captured and moved from harm’s way. 

On March 21, 2012, the BLM submitted a memorandum to the Service describing a newly 
discovered Sahara mustard (Brassica tournefortii) infestation in the ROW of the UNEV pipeline; 
a plan to treat the infestation; minimization measures to protect the desert tortoise during the 
treatment; and a post-application monitoring plan. The infestation occurred approximately from 
Meadow Valley Wash in Clark County (milepost 371) to the Beaver Dam Slope (milepost 325) 
at the Nevada and Utah state line. This situation constituted emergency consultation; thus, 
consultation was reinitiated for the third time and resulted in the Service issuing a biological 
opinion for this emergency consultation on July 19, 2012.  

Coyote Springs Investment (CSI) 
On March 2, 2006, the Service issued a biological opinion (1-5-05-FW-536 Tier 1; Service 2006) 
to the Army Corps of Engineers for the CSI residential development project in Coyote Spring 
Valley, Clark County, Nevada. The entire project area comprises approximately 13,100 acres, of 
which 6,881 acres are planned for residential and commercial development and 6,219 acres are 
planned as a natural reserve that will ultimately be named the Coyote Springs Resource 
Management Area. The development will impact approximately 4.75 acres of the 61.26 acres of 
delineated Waters of the U.S. within the project area, thus necessitating compliance with section 
404 of the Clean Water Act. 

Incidental take for desert tortoise will be covered under the Clark County Multiple Species 
Habitat Conservation Plan (1-5-00-FW-575). Moapa dace is not included as a covered species in 
Clark County's MSHCP, and thus, incidental take for the dace is not authorized through Clark 
County's section l0(a)(l)(B) permit. Additionally, activities associated with surface and 
groundwater withdrawal are outside of the scope of the MSHCP and the l0(a)(l)(B) incidental 
take permit for the MSHCP. For the CSI biological opinion, the Moapa dace effects analysis is 
based off of and tiered to the January 30, 2006, Intra-Service Programmatic Biological Opinion 
for the Proposed Muddy River Memorandum of Agreement Regarding the Groundwater 
Withdrawal of 16, 100 Acre-Feet per Year from the Regional Carbonate Aquifer in Coyote 
Spring Valley and California Wash Basins and Establish Conservation Measures for the Moapa 
Dace, Clark County, Nevada. This intra-Service biological opinion took a programmatic 
(landscape-level) approach to evaluating potential effects to the endangered Moapa dace from 
groundwater pumping by multiple parties in the Coyote Spring Valley and California Wash 
hydrographic basins, considered in light of conservation measures proposed in the Muddy River 
Memorandum of Agreement (MOA). Included in this evaluation was the pumping of CSI's State-
appropriated water right of 4,600 afy from Coyote Spring Valley to serve the proposed CSI 
residential development. 

The Service anticipates that all desert tortoises that occur on the 6,881 acres of desert tortoise 
habitat in the project area (approximately 645 adult tortoises) will be taken through capture or 
injury and mortality as a result of the proposed action. The project will result in the permanent 
loss of 6,881 acres. The Service's biological opinion for the Clark County MSHCP stated that 
covered activities may result in the loss of up to 145,000 acres of Mojave desert scrub habitat (4 
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percent of total desert tortoise habitat within Clark County) and take of all desert tortoises 
therein. 

CSI has constructed the golf course on the property and plans for additional development. The 
CSI property is generally bounded on the south by SR 168, on the north by the Clark-Lincoln 
county line, on the east by Pahranagat Wash, and on the west by US 93. As partial mitigation, 
CSI will pay $750,000 to fund research and conservation measures for the desert tortoise in the 
Mormon Mesa CHU. 

Calpine Corporation Natural Gas-Fired Power Plant 
On December 20, 2001, the Service issued a biological opinion (1-5-01-F-463; Service 2001) to 
the BIA for their proposed approval of a lease of Reservation land to Calpine Corporation for 
construction, operation, and maintenance of a natural gas-fired power plant. The lease would 
involve approximately 65 acres for the proposed 760 MW baseload natural gas-fired combined 
cycle power plant. An additional 33 acres of Reservation land may be used as borrow sites for 
construction activities, which would require BIA approval. Peaking capacity of the plant may 
reach 1,100 MW. The project would be constructed, operated, and maintained under a long-term 
lease (25 years with a 20-year option) with Calpine Corporation for Reservation land and water 
use. 

The project would include 500 kV electrical transmission lines and access roads on Reservation 
and BLM lands. The U.S. Environmental Protection Agency proposed to issue an authority to 
construct permit to Calpine Corporation under the Prevention of Significant Deterioration 
program at 40 CFR 52.21. The U.S. Army Corps of Engineers proposed to permit Calpine 
Corporation under section 404 of the Clean Water Act. BIA was the lead Federal agency for the 
consultation. No construction occurred, and this project has not moved forward. 

K Road Moapa Solar Energy Project 
In 2012, the Service issued a biological opinion (84320-2011-F-0430; Service 2012b) to the BIA 
for the K Road Moapa solar energy project under the intra-Service PBO for the Proposed Muddy 
River MOA (1-5-05-FW-536, Tier 5). The project involved the Band leasing land to a private 
Applicant for the construction of a PV solar generating station 30 miles northeast of Las Vegas 
in Clark County. The BIA approvals included the lease of Reservation land and grant of 
easement for ROW for the access road, 12-kV transmission line, and water pipeline. The BLM 
issued ROW grants for an up to 500-kV transmission line and improvement of an existing access 
road. The BLM ROW occurs within an existing utility corridor, of which 5.0 miles is located on 
the Reservation and 0.5 miles on BLM land just south of the Reservation boundary. The project 
area is located on approximately 2,241 acres of land within the Reservation and 12 acres on 
BLM land within the utility corridor. All components, with the exception of power transmission 
lines, access roads, firebreak, and water pipeline, will be developed within the fenced 2,000-ac 
solar facility. Power and water transmission lines include an approximate 5.5-mile electric 
transmission line corridor (200 feet wide), an approximate 1-mile water pipeline corridor (25 feet 
wide), and an approximate 3-mile 12-kV transmission line (25 feet wide) to the Moapa Travel 
Plaza. The project also includes creating a 6,000-ac Conservation Area to receive displaced 
tortoises and two additional evaluation areas for short-term use (i.e., five years or less) associated 
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with translocation of the tortoises.  

Desert tortoise pre-project surveys estimated that 25 to 103 adult and subadult desert tortoises 
and 20 to 83 hatchling and juvenile tortoises would occur in the 2,000-acre K Road solar facility 
boundary; thus, the biological opinion identified a threshold of 103 adult and subadult and 83 
hatchling and juvenile desert tortoises could be taken by capture within this area of the project. 
On April 13, 2013, the BIA reinitiated consultation for the project because 98 of the 103 subadult 
and adult desert tortoises had been captured in the solar facility boundary, and the final capture 
number was anticipated to exceed the identified 103 threshold. Based on the information in the 
reinitiation request, the Service revised the incidental take threshold and identified that no more 
than 120 adult and subadult tortoises would be captured and translocated from the solar facility 
boundary (84320-2011-F-0430.R001). As was reported on June 1, 2018, final project incidental 
take resulted in the capture of 117 adults and subadults and 60 hatchlings and juveniles. 

Res Americas Moapa Solar Energy Center 
In January of 2014, the Service issued a biological opinion (84320-2013-F-0301; Service 2014b) 
to the BIA for the Res Americas Moapa Solar Energy Center project under the intra-Service 
PBO for the Proposed Muddy River MOA (1-5-05-FW-536, Tier 6). The project involved the 
Band leasing land to a private Applicant for the construction of a 200 MW PV solar generating 
station 30 miles northeast of Las Vegas in Clark County. The BIA approvals included the lease 
of Reservation land and grant of easement for ROW for the access road, two gen-tie transmission 
lines, and water pipeline. The BLM issued ROW grants for 230-kV and 500-kV transmission 
lines and an access road. The project area is located on approximately 885.4 acres of land within 
the Reservation and 66.1 acres on BLM land (total of 951.5 acres). All components, with the 
exception of power transmission lines, access roads, and water pipeline, will be developed within 
the fenced solar facility. 

Desert tortoise pre-project surveys documented five adult and subadult desert tortoises and one 
hatchling and juvenile tortoise within the solar field, pipeline ROW, transmission lines corridors, 
and access road. The biological opinion identified a threshold of 29 adult and subadult and 66 
juvenile desert tortoises could be taken by capture within this area of the project. Incidental take 
for mortality or injury was identified as 3 for adults and subadults and 6 for juveniles over the 
lifetime of the project. 

On October 21, 2014, the BIA reinitiated consultation for the project (84320-2015-F-0016) 
because of changes in the locations of several project features, including the gen-tie line and 
access road located on BLM land and the water pipeline located on tribal lands. Additionally, the 
BIA proposed to increase the amount of water used for the project from 75 afy to 375 afy during 
the expected 2-year construction of the project. The incidental take threshold for desert tortoise 
did not change. This solar project has not yet been built. Future plans include expanding this 
project into surrounding Reservation and BLM lands for a new solar facility called Arrow 
Canyon Solar. On July 30, 2019, the Service issued concurrence (08ENVS00-2019-I-0144; 
Service 2019j) for effects to Mojave desert tortoise to the BIA for Arrow Canyon Solar 
geotechnical activities. 



 
 

  
 

 

 

  

 
  

 

 

  
 

 
 

 

 
 

 
 

 
 

 
 

  

 
 

 
 

  

  

78 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

Playa Solar Project 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0139; Service 2015d) to 
the BLM for the Playa Solar Project tiered to the intra-Service PBO for the Proposed Muddy 
River MOA (1-5-05-FW-536, Tier 7). The project involves the construction, O&M, and 
decommissioning of a 200 MW PV solar project on 1,521 acres of BLM lands within the Dry 
Lake Solar Energy Zone (SEZ) and 3.67 acres of private land. Other facilities include access 
roads, a 230-kV gen-tie line, a distribution power line, a fiber-optic communications cable, a 
well, and a pipeline. The project would require up to 1,350 AF of water for construction and 
operations. 

Desert tortoise pre-project surveys documented 18 adult and subadult desert tortoises on 2,150 
acres. The biological opinion identified a threshold of 34 adult and subadult and 224 juvenile 
desert tortoises could be taken by capture. Incidental take for mortality or injury was identified as 
three for adults and subadults during construction and no more than two adults per year or six 
over the lifetime of the project. 

On March 16, 2016, the Service reinitiated consultation (84320-2015-F-0139.R001) and 
included amendments to the project because of changes in several project features: issuing two 
ROW grants to establish a Playa 1 (625 acres) and Playa 2 (959 acres), adding a temporary 
aboveground waterline from the well site on Moapa River Indian Reservation land to the Playa 
Solar construction site, increasing disturbance from 1,521 acres to 1,538 acres, and expanding 
the translocation site by 2,867 acres. The groundwater required for the projects was reduced from 
1,350 to 675 AF. New site access from US Highway 93 was also requested. 

The incidental take threshold for desert tortoise injury and mortality increased from 34 to 44 
adult tortoises for construction. Incidental take for O&M was split between Playa 1 and Playa 2. 
Playa 1 injury and mortality take was identified as no more than one adult tortoise per year or 
two adults over the lifetime of the project, and Playa 2 take was identified as no more than one 
adult tortoise per year or three adults over the lifetime of the project. 

On April 27, 2016, the Service amended the reinitiation of consultation for the project (84320-
2015-F-0139.R001.AMD1) due to the expansion of the translocation recipient area to 2,867 
acres. The amendment modified and replaced the language in the reinitiation to specify and 
confirm health assessments of resident tortoises in the expansion area. The Service estimated that 
60 adult tortoises may occur in the expanded area based on the estimate of 13.5 tortoises per mi2. 

The Playa Solar Project has been constructed and a final project report was submitted on October 
15, 2016. There were 77 tortoises translocated (42 adults and 35 juveniles). Two mortalities were 
documented outside of the project area and were not project related. 

NV Energy Dry Lake Solar Energy Center 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0161; Service 2015d) to 
the BLM for the NV Energy Dry Lake Solar Energy Center Project. The project involves the 
construction, O&M, and decommissioning of a 130 MW PV solar project on 751 acres of BLM 
lands within the SEZ. Other facilities include an access road and gen-tie line pads, construction 
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areas, and pull sites.  

Desert tortoise pre-project surveys documented four adult and subadult desert tortoises on 945 
acres and the 55 acres for the Dry Lake Solar Energy Center at Harry Allen Project. The 
biological opinion identified a threshold of six adult and subadult and 39 hatchling and juvenile 
desert tortoises could be taken by capture within this area of the project. Incidental take for 
mortality or injury was identified as no more than one adult during construction and no more 
than one adult per year or three adults over the lifetime of the project. 

On October 18, 2018, the Service amended consultation (84320-2015-F-0161.AMD1) to reduce 
the acres of project disturbance from 751 acres to 660 acres. This project has not yet been 
constructed. 

NV Energy Dry Lake Solar Energy Center at Harry Allen 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0162; Service 2015d) to 
the BLM for the NV Energy Dry Lake Solar Energy Center at Harry Allen Project. The project 
involves the construction, O&M, and decommissioning of a 20 MW PV solar project on 155 
acres of BLM lands within the SEZ. One hundred acres are previously disturbed and fenced, 
leaving 55 acres of new disturbance for the project.  

Desert tortoise pre-project surveys completed for the Project documented one adult tortoise on 
the 55 acres. The biological opinion identified a threshold of two adult and subadult and 13 
hatchling and juvenile desert tortoises could be taken by capture within this area of the project. 
Incidental take for mortality or injury was identified as no more than one adult during 
construction and no more than one adult per year or two adults over the lifetime of the project. 

On June 28, 2018, the BLM informed the Service that the project will be reducing the acres of 
disturbance from 55 to zero, as no disturbance will occur on lands that are not previously 
disturbed. Based on this information, the Service considered the project to be completed. 

Invenergy Harry Allen Solar Energy 
On May 1, 2015, the Service issued a biological opinion (84320-2015-F-0163; Service 2015d) to 
the BLM for the Invenergy Harry Allen Solar Energy Project. The project involves the 
construction, O&M, and decommissioning of a 112 MW PV solar project on 594 acres of BLM 
lands within the SEZ. Other facilities include an access road and gen-tie line pads, construction 
areas, and pull sites.  

Desert tortoise pre-project surveys documented 17 adult and subadult desert tortoises on 725 
acres. The biological opinion identified a threshold of 32 adult and subadult and 210 juvenile 
desert tortoises could be taken by capture within this area of the project. Incidental take for 
mortality or injury was identified as no more than one adult during construction and no more 
than one adult per year or three adults over the lifetime of the project. 

On July 5, 2018, the Service amended consultation (84320-2015-F-0161.AMD1) to increase the 
project size from 594 to 640 acres. All 640 acres were surveyed during pre-project surveys, so 
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incidental take was not changed from the original. This project has not yet been constructed. 

Tribal Travel Plaza Water Pipeline 
On August 6, 2007, the Service issued a biological opinion (Service 2007; 1-5-05-FW-536, Tier 
3) to the U.S. Department of Housing and Urban Development for their proposed funding to 
construct a water pipeline from an existing well to the existing Tribal Travel Plaza. Construction 
of the water pipeline resulted in 17.57 acres of desert tortoise habitat disturbance. No desert 
tortoises were reported taken as a result of the project. 

Gemini Solar 
On November 7, 2019, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0125 and 08ENVS00-2019-I-0126) to the BLM for the Gemini solar project. The project 
involves the construction, O&M, and decommissioning of a 690 MW PV solar project on 7,113 
acres of BLM land. Other facilities include approximately 11.5 miles of gen-tie lines, internal 
access roads, substations, and an operations and maintenance building. 

Desert tortoise pre-project surveys documented 130 live adult tortoises within the all areas of the 
proposed project. The biological opinion identified a threshold of 794 adult and subadult and 
2,700 juvenile desert tortoises could be taken by capture for construction, operation, and 
decommissioning. Incidental take for mortality or injury was identified as 23 for adults and 
subadults and 1,802 for juveniles for construction, operation and maintenance, and 
decommissioning. Unlike many previous solar facilities constructed in desert tortoise habitat that 
removed all tortoises and tortoise habitat from the site, habitat will be mowed within the project 
footprint and tortoises located within the interior of the solar site will either be returned to the 
solar site post construction, or translocated to another suitable area determined on a cases-by-
case basis. Construction of the Gemini Solar Facility has not yet commenced. 

Eagle Shadow Mountain Solar 
On November 12, 2019, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0132 and 08ENVS00-2019-I-0133) to the BIA for the Eagle Shadow Mountain Solar project 
tiered to the intra-Service PBO for the Proposed Muddy River MOA (File No. 1-5-05-FW-536, 
Tier 8). The project involves the construction, O&M, and decommissioning of a 300 MW PV 
solar project on 2,200 acres of the Moapa River Indian Reservation. Other facilities include an 
approximately 12.5 mile single- or dual-circuit 230kV gen-tie line located on the Reservation, 
BLM-administered lands, and private lands, and an existing road that would provide access to 
the facility and electric distribution and communication lines. The project would require up to 
200 acre-feet (af) of water for construction-related activities, and up to 20 af per year for 
operations. 

Desert tortoise pre-project surveys documented 40 live adult tortoises within the proposed solar 
field development area, 10 within the recipient area, and 6 along the gen-tie route. The biological 
opinion identified a threshold of 435 adult and subadult and 1,850 juvenile desert tortoises could 
be taken by capture. Incidental take for mortality or injury was identified as 22 for adults and 
subadults and 690 for juveniles for all construction, operation and maintenance, and 
decommissioning. Similar to the Gemini solar facility, habitat will be mowed within the project 
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footprint and tortoises located within the interior of the solar site will either be returned to the 
solar site post construction, or translocated to another suitable area determined on a cases-by-
case basis. Construction of the Eagle Shadow Mountain Solar Facility commenced on August 4, 
2020. 

Arrow Canyon Solar 
On November 12, 2020, the Service issued a biological opinion (File Nos. 08ENVS00-2019-F-
0179 and 08ENVS00-2020-I-0180) to the BIA for the Arrow Canyon Solar project tiered to the 
intra-Service PBO for the Proposed Muddy River MOA (File No. 1-5-05-FW-536, Tier 6). The 
project involves the construction, O&M, and decommissioning of a 200 MW PV solar project on 
2,200 acres of the Moapa River Indian Reservation. This project includes the 850-acre Moapa 
Solar project that was approved by the BIA and the BLM in 2004, and the proposed 1,350-acre 
expansion within a total lease study area of 2,683 acres. The MSEC, excluding the linear 
features, was redesigned as part of the larger Arrow Canyon Solar project. The project would 
require up to 300 acre-feet (af) of water for construction-related activities, and up to 30 af per 
year for operations.  

Desert tortoise pre-project surveys conducted in May 2019, documented 13 adult and 6 juvenile 
live tortoises within the proposed solar field development area. Tortoise health assessments 
conducted within the action area during spring of 2020, documented 43 adult and 8 juvenile live 
tortoises. The biological opinion identified a threshold of 355 adult and subadult and 1,090 
juvenile desert tortoises could be taken by capture. Incidental take for mortality or injury was 
identified as 22 for adults and subadults and 396 for juveniles for all construction, operation and 
maintenance, and decommissioning. Similar to the Gemini solar facility, habitat will be mowed 
within the project footprint and tortoises located within the interior of the solar site will either be 
returned to the solar site post construction, or translocated to another suitable area determined on 
a cases-by-case basis. 

Habitat Conservation Plans (HCPs) 

Approximately 89 percent of Clark County consists of public lands administered by the Federal 
government, thereby providing little opportunity for mitigation for the loss of desert tortoise 
habitat under an HCP on non-Federal lands. Alternatively, funds are collected under HCPs and 
spent to implement conservation and recovery actions on Federal lands as mitigation for impacts 
that occur on non-Federal lands. Lands managed by BLM are included in these areas where 
mitigation funds are used to promote recovery of the desert tortoise. 

The Southeastern Lincoln County Multiple Species Habitat Conservation Plan (MSHCP) was 
developed by three Applicants (Lincoln County, City of Caliente, and Union Pacific Railroad), 
BLM, and the Service. This MSHCP and associated incidental take permit exempts incidental 
take for the desert tortoise and southwestern willow flycatcher (Empidonax traillii extimus) 
within the 30,000-acres permit area while contributing to the conservation for these two listed 
species. The MSHCP will benefit the tortoise by (1) restoring habitat impacted by wildfires, 
(2) assisting with development and implementation of a head starting program, (3) providing 
funding for much needed research, (4) translocating tortoises out of harm’s way, (5) fencing 
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development areas, and (6) prohibiting the possession of pet tortoises. 

On November 22, 2000, the Service issued an incidental take permit (TE-034927) to Clark 
County, Nevada, including cities within the County and NDOT for actions proposed in their 
MSHCP. The incidental take permit allows incidental take of desert tortoise for a period of 
30 years on 145,000 acres of non-Federal land in Clark County, and within NDOT ROW, south 
of the 38th parallel in Nevada. 

As partial mitigation under the MSHCP, the County purchased a conservation easement from the 
City of Boulder City in 1994. The term of the easement is 50 years and it will be retained in a 
natural condition for recovery of the desert tortoise and conservation of other species in the area. 
Certain uses shall be prohibited within the easement including motor vehicle activity off 
designated roads, livestock grazing, and any activity that is inconsistent with tortoise 
conservation. Much of the easement also designated desert tortoise critical habitat. Within the 
boundary of the easement, Boulder City reserved a Solar Energy Zone for energy development 
projects including Nevada Solar One, Copper Mountain, and Copper Mountain North. 

Other Existing Linear Disturbances and Anthropogenic Features 

The Union Pacific Railroad crosses through the Moapa River Indian Reservation just west of I-
15 and east of the proposed Project. The railroad presents a barrier to tortoise movement, but 
tortoises are likely capable of crossing the railroad at certain locations. Several large culverts 
exist that allow tortoise passage underneath the levee for the railroad. Unpaved roads and the 
access road that extends beyond the paved portion of Las Vegas Boulevard provides public, 
Band, and project access to the action area. 

Interstate 15 (I-15) occurs outside the Reservation, south and east of the Project site and runs 
southwest-northeast. I-15 has been fenced to exclude tortoises and thus restricts east-west 
movement of tortoises in the area. Several large culverts exist that allow tortoise passage 
underneath the interstate. Unpaved roads and the access road that extends beyond the paved 
portion of Las Vegas Boulevard provides public, Band, and project access to the action area. A 
northeast to southwest BLM utility corridor occurs within the Reservation, east and south of the 
Project site and recipient areas. 

Other anthropogenic features include collection of desert tortoises for pets, food, and commercial 
trade; collision with vehicles on roads and highways; mortality from gunshots; predation; and 
OHV travel cross-country or on trails. In the action area, there is previous disturbance from OHV 
travel, weeds, and ground disturbance from multiple linear facilities such as pipelines and 
transmission lines. 

Connectivity - All Projects 

Genetic and demographic connectivity occurs throughout the Dry Lake Valley. The Project is 
located near the modeled least cost corridor for the desert tortoise. Least-cost path models 
identify potential linkages within which an animal would have the best chance of survival 
according to a specified “cost surface.” High-probability, high-quality habitat corresponds to 



 
 

  
 

 

  

 
  

 
 

 

  

  

 

 
 

 

 

 
 

   
 

 

 
 

 

  
 

 
 

 

 
 

 

83 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

“low cost” for tortoise occupancy (Averill-Murray et al. 2013). This type of evaluation provides 
an estimation of relative potential for animal passage across the entire landscape, including the 
identification of potential barriers to movement. East-west least-cost corridors of habitat exist 
northeast and south of the action area. Predictors of habitat quality for tortoise movement include 
intermediate distances from minor roads, increasing density of desert washes, and increasing 
amounts of vegetation cover (Gray et al. 2019). 

It is likely that the desert tortoise population within the action area is genetically connected to the 
populations within the Mormon Mesa CHU due to the short, relatively unencumbered distance 
between the two. Home ranges of the desert tortoises within the action area likely overlap with 
the ranges of tortoises found in the connectivity corridor allowing for reproduction and exchange 
of genes between the two populations. The home ranges of the tortoises found within the corridor 
also likely overlap with the ranges of tortoises within the Mormon Mesa CHU allowing for a 
genetic link between the tortoise population in the action area with the populations found within 
the CHU.  

Demographic connectivity describes a pattern of habitat or vegetation that is connected with 
other areas of similar habitat or vegetation. Demographic connectivity also refers to the degree to 
which population growth and vital rates are affected by dispersal. Demographic connectivity 
exists between the desert tortoise population in the action area and the populations in the 
surrounding areas because some of the existing barriers are permeable. Desert tortoise fencing on 
I-15 and existing culverts should substantially be reducing road mortality and actually increase 
tortoise survival and connectivity. 

Recreation 

Recreational use on roads and trails and large-volume, high-speed travel on major roads and 
highways has contributed to desert tortoise mortality, habitat loss, habitat degradation, and 
habitat fragmentation. Many highways have been fenced to exclude tortoises including 
U.S. Highway 95 south of Las Vegas; U.S. Highway 93 north of Las Vegas; State Routes  
161, 163, 164, and 165; and Interstate 15 northeast of Las Vegas. 

Upper Respiratory Tract Disease 

Upper respiratory track disease (URTD) was discovered in 1990 and is currently a major cause 
of mortality in portions of their range. Habitat degradation, poor nutrition, and drought have 
increased the desert tortoises' susceptibility to this disease (Service 1994). It is thought that 
URTD is transmitted between desert tortoise populations when desert tortoises are captured as 
pets and subsequently released. 

Status of the Moapa Dace in the Action Area 

While there are no Moapa dace within the project footprint, groundwater pumping within the 
action area could affect the entire range of the species, therefore the environmental baseline is 
the same as the rangewide description above. 
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Factors Affecting the Moapa Dace in the Action Area 

Groundwater Use Memorandum of Agreement 

On January 27, 2006 a MOA was signed by SNWA, MVWD, CSI, the Band, and the Service, 
regarding groundwater withdrawal of 16,100 afy from the regional carbonate aquifer in Coyote 
Spring Valley and California Wash Basins that included conservation measures for the Moapa 
dace. The MOA outlined specific conservation actions that each party would complete in order 
to minimize potential impacts to the Moapa dace should water levels decline in the Muddy River 
system as a result of the cumulative withdrawal of 16,100 afy of groundwater from two basins 
within the regional carbonate aquifer system. The MOA and PBO included conservation 
measures and in-stream flow level triggers that were listed in the Status of the Species section. 

In the January 30, 2006, PBO for the proposed Muddy River MOA (1-5-05-FW-536; Service 
2006), the Service estimated that the cumulative actions of parties to the MOA could result in a 
31 percent reduction in the flows at the Warm Springs West in the Pedersen Unit of the NWR, 
reducing the flows to 2.7 cfs. This translates into a roughly 22 percent loss in riffle habitat and 16 
percent loss in pool habitat in that area for the Moapa dace. Should flows at the Warm Springs 
West gage decline to a flow below 2.7 cfs, the amount of incidental take for any project-specific 
action under the MOA would be exceeded for the Moapa dace and water use from those 
anticipated in the intra-Service PBO would be reduced. Seven projects have been proposed under 
the PBO, which have been explained in detail in the Status of the Species section. 

Kane Springs Valley Groundwater Development Project 

On October 29, 2008, the Service issued a non-jeopardy biological opinion (84320-2008-F-0007) 
to the Ely District Office of the BLM for the purpose of permitting the construction of 
groundwater production and monitoring wells, water pipelines, storage tanks, power 
transmission lines and substations, access roads, and fiber optic lines by the Lincoln County 
Water District (LCWD), Lincoln County Power District Number 1, and the Lincoln County 
Telephone Company. The proposed action also included the pumping of 1,000 afy of water from 
the Kane Springs Valley aquifer, which is within the low-gradient, high-transmissivity zone that 
connects Kane Springs Valley, Coyote Springs Valley, and the Warm Springs Area Basins. The 
analysis stated it would be difficult to determine effects resulting specifically from this project 
from those resulting from the 2006 MOA PBO (described above). However, concurrent 
monitoring of the Kane Springs well was required in addition to the monitoring required in the 
2006 PBO. The project proponents also agreed to (1) reduce groundwater pumping by half in the 
Kane Springs Valley should stream flows reach 3.15 cfs or less but greater than 3.0 cfs at the 
Warm Springs West gage and (2) stop pumping in Kane Springs Valley should stream flows 
reach 3.0 cfs or less at the Warm Springs West gage. Results from the two-year pumping test 
described above includes impacts from groundwater pumping from this project. 

Habitat Acquisition 

In February 2006, the Secretary of the Interior approved funding through the Southern Nevada 
Public Lands Management Act for SNWA to purchase 1,218 acres of land historically known as 
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the Warm Springs Ranch, located in the Moapa Valley. In 2007, SNWA completed the purchase 
and committed to protect and preserve the property as a natural area. By purchasing the property, 
SNWA was able to protect the majority of the Moapa dace population and its habitat and prevent 
the property from being developed for residential purposes. 

Habitat Improvement Projects 

On July 17, 2008, the Service issued a biological opinion (84320-2008-F-0417) to the U.S. Army 
Corps of Engineers for their proposed issuance of a permit to SNWA for habitat restoration, 
establishment, and enhancement activities in the Lower Pederson Stream of the Warm Springs 
Natural Area. The permit allowed SNWA to restore part of the lower Pederson channel to a pre-
modified alignment and construct an artificial channel connecting the stream to the channel. 
Incidental take of all Moapa dace occurring in the project area could be harassed during the 
course of activities, which was estimated to be approximately 100 fish. An additional 20 Moapa 
dace may have been harmed (wounded or killed) during the course of salvage activities. An 
unknown number of Moapa dace eggs and/or larvae may have been harmed during the course of 
activities due to desiccation of approximately 3,229 square feet of sheet flow.  

Invasive Species and Predator Control 

The introduction and establishment of non-native fish, particularly tilapia and mollies, continue 
to be a predation threat to Moapa dace. Efforts to control and monitor tilapia are currently 
underway. 

Altered Flow Regimes 

Habitat loss has occurred from water diversions and impoundments. Reductions to surface 
spring-flows resulting from groundwater development reduces spawning, nursery habitats, and 
the food base for the species. 

Wildfires 

A major wildfire occurred on July 1, 2010, affecting the Moapa dace. According to population 
survey data, up to 60 percent of the existing Moapa dace occurred within the action area at the 
time the fire started. Post-fire survey data indicate that most dace within the affected area quickly 
moved to safer areas in response to the fire. Although the number of dace that were lost during 
the fire is unknown, the Service estimates that less than 50 individuals were lost during the event 
and in the immediate aftermath. 

Reproductive ecology study 

On December 28, 2012, the Service issued a biological opinion (84320-2013-F-0029) for 
issuance of a recovery permit to the University of Arizona for the capture of up to 40 adult 
Moapa dace in order to study their reproductive ecology to determine whether and how the 
species can be bred successfully in captivity. The consultation was reinitiated, and the Service 
issued a second biological opinion (84320-2013-F-0029.R001) on December 3, 2013, to include 
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the capture and study of an additional 30 dace. The Service determined that neither action was 
likely to jeopardize the continued existence of the Moapa dace because enough dace would 
remain in the wild population to compensate for the loss. 

Pedersen Stream Restoration Project, Moapa Valley National Wildlife Refuge, Clark County, 
Nevada 

On March 31, 2021, the service issued a biological opinion  (08ENVS00-2021-F-0095) for the 
Pedersen Stream Restoration Project, proposed to rehabilitate the currently altered and degraded 
lower Pedersen Stream, with the intent to restore fish passage and connectivity for the 
endangered Moapa dace on the Moapa Valley National Wildlife Refuge by removal of existing 
barriers and stream reconstruction. This includes replacement of an undersized road culvert and  
an existing stream gauge, and a removal of a waterfall. The culvert, located under the Warm 
Springs Road, would be replaced with a larger box culvert and, because fish passage is also 
impeded by an old stream gage with an unsuitable elevation drop, the gage will be removed and 
replaced with a new U.S. Geological Survey stream gage upstream. Lastly, the waterfall barrier 
will be addressed through reconstruction of approximately 500 feet of stream that circumvents 
the waterfall area. Although the project will have short-term adverse effects to the Moapa dace, 
and is estimated to take less than 10 Moapa dace in the form of capture, and 3 due to mortality, 
overall the project is expected to have a significant beneficial effect on Moapa dace and its 
recovery. 

EFFECTS OF THE PROPOSED ACTION 

Effects of the action are all consequences to listed species or critical habitat that are caused by 
the proposed action, including the consequences of other activities that are caused by the 
proposed action. A consequence is caused by the proposed action if it would not occur but for the 
proposed action and it is reasonably certain to occur. Effects of the action may occur later in time 
and may include consequences occurring outside the immediate area involved in the action. 

The updated Endangered Species Act regulations (84 FR 44976) combine effects into “all 
effects.” Even though we discuss separate categories of effects, direct and indirect effects, this 
biological opinion complies with the new regulations. 

Desert Tortoise Direct Effects 

Direct effects are the immediate effects of the action and are not dependent on the occurrence of 
any additional intervening actions for the impacts to species or critical habitat to occur. The 
proposed Project will permanently and temporarily impact approximately 1,028 acres of desert 
tortoise habitat and contribute towards the combined effects to the 6,657 acres representing the 
Release Area wherein some tortoises would be translocated to a Release Site (939 acres) that 
extends approximately 500 m from the fence around the solar site and 1.5 km buffer around the 
Release Site as discussed in the translocation effects section. The area directly and indirectly 
affected by the development of the solar facility and translocation efforts totals approximately 
7,752 acres. The project will permanently and temporarily impact approximately 0.3 percent of 
the total 2,626,111 million acres available within the Northeastern Mojave Recovery Unit (Darst 
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2014). The habitat that will be permanently disturbed (297 acres) constitutes only approximately 
0.01 percent of the habitat in the Northeastern Mojave Recovery Unit. 

The direct and indirect impacts of the Project were determined based on Project-specific 
characteristics, such as area of proposed land disturbance, technology to be used, and amount of 
earth-moving or surface alteration required. 

Construction and O&M Effects on Desert Tortoises 

Injury and Mortality 

Death and injury of desert tortoises could result from excavation activities such as clearing and 
grubbing of vegetation; trenching activities and entrapment in open trenches and pipes; and 
collisions with or crushing by vehicles or heavy equipment, including individuals that take 
shelter under parked vehicles and are killed or injured when vehicles are moved. Desert tortoises 
that enter or attempt to cross project access roads may be struck resulting in death or injury. 
Mortality mechanisms also include individual desert tortoises or their eggs being crushed or 
buried in burrows during construction and O&M-related activities. Because of increased human 
presence in the area, desert tortoises may be killed or injured due to collection or vandalism 
associated with increased encounters with workers, visitors, and unauthorized pets. Desert 
tortoises also may be attracted to the construction area by application of water to control dust, 
placing them at higher risk of death or injury. 

Because the solar field would be enclosed with permeable fencing and most vegetation would be 
maintained onsite during operations, it is likely that tortoises would pass through the solar field 
and reoccupy it to some extent, though the extent to which tortoise would reoccupy the site is 
unknown at this time. The presence of desert tortoises in the solar field may result in injuries or 
death during routine maintenance of facilities. Tortoises outside of the fenced solar field may 
also be injured or killed due to truck traffic along the gen-tie line and associated access roads. 

We estimate that all life stages of desert tortoise that occur within the direct effects action area 
may be adversely affected by the proposed action. Our estimate of the numbers of desert 
tortoises that are likely to occur within the action area is from pre-project survey data. We 
acknowledge, however, that not all individuals killed or injured during construction and O&M 
activities will be detected by biologists, biological monitors, or project staff and subsequently 
reported to the Service. The inability to detect all tortoises is largely due to the cryptic nature of 
desert tortoises, fossorial habits, and limited abundance. In the case of juveniles and eggs, their 
small size and location underground reduce detection probabilities of these life stages. Another 
confounding factor is that scavengers may locate, consume, or remove carcasses before monitors 
can locate them. 

Overall, we expect death and injury of most subadult and adult tortoises to be avoided during 
construction and O&M activities through the implementation and compliance of Minimization 
Measures, including the use of authorized desert tortoise biologists and biological monitors who 
will be onsite during pre-construction and construction activities.  A Worker Environmental 
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Awareness Program will inform all personnel about the desert tortoise, including checking under 
vehicles prior to moving them and what to do should they encounter a tortoise. Tortoise injury 
and mortality will also be minimized through flagging and fencing the construction boundaries, 
installing and monitoring desert tortoise fencing around construction areas, and clearing and 
translocating tortoises within the project areas prior to beginning work. Enforced speed limits 
and signs will also aid in preventing injury or mortality to desert tortoise.  

Vibration 

Equipment that would cause surface disturbance and otherwise operate during construction will 
be limited to what would be needed to grade dirt access roads, to install solar arrays, to trench for 
installation of cable and wiring, and to install the small operations building and the proposed 
electric substation. Areas outside of the exclusion fence may experience short-term vibrations 
that could potentially disturb desert tortoises and could alter breeding, feeding, and sheltering, 
which could lead to poor health and increased risk of mortality. Vibration is unlikely to be 
noticeable more than 40 or 50 feet beyond the source. Construction taking place near the 
perimeter edge of the exclusion fence is limited. Only burrows within 50 feet of the fence at the 
time of activity could be impacted by vibration. Blasting during construction would also produce 
vibration. Ground vibrations could cause stress to tortoises, which may result in avoidance of the 
area, thereby increasing the risk of mortality from increased temperatures or predators. The 
number of tortoises that could be impacted by vibration is expected to be minimal, if any. 

Adverse effects from blasting would be avoided through implementation and compliance of 
proposed Minimization Measure 15. If blasting is required in desert tortoise habitat, detonation 
will only occur after the area has been surveyed and cleared by an authorized desert tortoise 
biologist no more than 24 hours prior. A minimum 200-foot buffered area around the blasting 
site will be surveyed. A larger area will be surveyed depending on the anticipated size of the 
explosion as determined by the authorized desert tortoise biologist. All desert tortoises above 
ground within the surveyed area will be moved 500 feet from the blasting site to a shaded 
location or placed in an unoccupied burrow. Desert tortoises that are moved will be monitored or 
penned to prevent returning to the buffered survey area. Tortoises located outside of the 
immediate blast zone and that are within burrows will be left in their burrows. All potential 
desert tortoise burrows, regardless of occupied status, will be stuffed with newspapers, flagged, 
and location recorded using a global positioning system (GPS) unit. Immediately after blasting, 
newspaper and flagging will be removed. If a burrow or cover site has collapsed that could be 
occupied, it will be excavated to ensure that no tortoises have been buried and are in danger of 
suffocation. Tortoises removed from the blast zone will be returned to their burrow if it is intact 
or placed in a similar unoccupied or constructed burrow. 

Ground-disturbing activities during O&M will be substantially less than during construction of 
the Project, such that no adverse effects from ground vibration on desert tortoises are expected to 
occur during O&M. 

Dust 
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Construction activities and O&M vehicle traffic on the roads within the action area could 
generate dust that could affect vegetation adjacent to and within the action area in the short-term. 
Long-term adverse effects from dust on vegetation are not expected to occur. The buildup of dust 
on plant leaves could affect photosynthetic productivity and nutrient and water uptake, resulting 
in loss of potential foraging plants for desert tortoises. It is assumed that this low-level dusting 
effect during construction would be minimal and most likely washed away during rainstorms. 
Dust levels are expected to be reduced for the Project that will utilize mowing as compared to 
traditional methods, due to retention of plants and less disturbance to soil crusts and desert 
pavement. Construction BMPs would be in place to monitor and decrease dust pollution if 
required by use of polymeric stabilizers in the soil or with frequent watering with water trucks or 
other means. 

Effects from dust would be addressed through implementation of a Dust Abatement Plan with 
project design features to control dust impacts during all phases of the project. 

Noise 

Existing noise sources around the action area include road traffic from I-15, railroad traffic 
(Union Pacific Railroad), aircraft flyover (primarily from Nellis Air Force Base in North Las 
Vegas), and OHV usage. Noise generated during construction would be temporary in nature and 
is expected to last approximately 18 months. Construction activities would require the use of 
dozens of pieces of equipment. Noise levels at 50 feet from the two loudest equipment types for 
each construction activity, representing a conservative noise level, are expected to be between 68 
and 85 decibels. Desert tortoises outside of the proposed solar facility boundary may experience 
intermittent exposure to increased noise levels but the impacts would be temporary, and desert 
tortoise are not expected to be substantially affected given their range of movement. 

Noise levels during the O&M phase of the Project are expected to be insignificant. The amount 
of noise during O&M would not represent a significant change from the current ambient levels. 

Increased noise levels may affect desert tortoise foraging and sheltering behavior, leading to poor 
health and increased risk of mortality, during construction and operations of the facility over a 
50-year period. While limited data exist on the effect of noise on desert tortoises, Bowles et al. 
(1999) demonstrated that the species has relatively sensitive hearing (i.e., mean = 34 dB SPL) 
but few physiological effects were observed with short-term exposures to jet aircraft noise and 
sonic booms. These results cannot be extrapolated to chronic exposures over the lifetime of an 
individual or a population. Based on the ability of other species to adapt to noise disturbance, 
noise attenuation as distance from the project increases, and the fact that desert tortoises do not 
rely on auditory cues for their survival, we do not expect any desert tortoises to be injured or 
killed as a result of project-related noise impacts. 

Project Access (Roads and Fencing) 

The primary access route to the Project would utilize existing roads. Access would be via I-15 
and North Las Vegas Boulevard, and then along existing access roads on the Reservation. These 
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existing roads on the Reservation include the access road for the Southern Paiute Solar Project 
facility, roads providing access to an existing tribal aggregate operation and water wells adjacent 
to the Projects, an access road within and adjacent to the designated utility corridor, and an 
unnamed road that connects to the town of Ute, Nevada. Access to project work areas outside of 
the fenced facilities may kill or injury desert tortoises due to increased use of existing routes. 

In general, the primary effect of project access on desert tortoises is the risk of vehicle strikes. 
Because all workers will participate in the WEAP (Minimization Measures 9 and 19) and speed 
limits will be limited to no more than 25 mph (Minimization Measures 11 and 21), workers will 
be less likely to strike desert tortoises than a casual user. In addition, clearance surveys 
(Minimization Measure 6) and the use of authorized desert tortoise biologists and monitors 
during construction of the access roads would minimize the potential of vehicle strikes 
(Minimization Measures 4 and 5). 

We cannot predict how many individuals will be killed or injured due to project-related access 
because of variables such as weather conditions, the nature and condition of roads, public use 
that may be confused with project use, and activity patterns of desert tortoises at the time the 
roads are in use; however, we expect this number to be small. 

When fencing is installed, tortoises in the area can find their access to previously used burrows 
cut off. This can lead to exposure to high temperatures that can raise carapace temperature to 
lethal limits (Peaden et al. 2017). The same study documented increasing carapace temperatures 
due to pacing along the fence. There is no published literature on how long a tortoise can 
withstand prolonged extreme temperatures before succumbing to death. Shrubs remaining along 
and near fences would provide shade and help in preventing such mortality. 

Effects of Loss of Habitat 

The Proposed Action includes the installation of temporary desert tortoise exclusion fencing 
around the solar facility, utilizing gates and cattle guards (with ramps) at ingress/egress 
locations. The permanent perimeter fence would be constructed inside of the exclusion fencing 
and would remain permeable to tortoise movements. Exclusion fencing would be removed after 
construction, allowing tortoises to move onto and through the site during operations, except 
around the substation, O&M area and BESSs, where the exclusion fencing would remain intact. 

Vegetation would be cleared along access roads, at the Project substation and O&M building, at 
inverters, and along cable trenches. However, most native vegetation within the solar arrays 
would be left in place during construction. Equipment would drive and crush vegetation as 
needed, preserving the integrity of root balls and up to 18 inches of photosynthetic material, 
allowing it to regrow after construction. Tall shrubs would be trimmed to allow for installation of 
panels. Native vegetation would remain in the solar arrays during operations and would provide 
suitable habitat for tortoises during operations. 

A total of approximately 297 acres of occupied desert tortoise habitat would be permanently 
disturbed and up to approximately 731 acres would be temporarily disturbed as a result of 
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Project implementation. 

Construction equipment would not operate beyond the fenced boundary. Roads outside of the 
Project area that are not designated as open by the Applicant and Tribe are not to be used by 
Project personnel unless accompanied by a biological monitor. 

Because recovery of vegetation in the desert can take decades or longer, ground-disturbing 
impacts associated with the Project may be long-term. Vasek et al. (1975) found that the Mojave 
Desert transmission line construction and O&M activities resulted in an unvegetated 
maintenance road, enhanced vegetation along the road edge and between tower sites (often 
dominated by nonnative species), and reduced vegetation cover under the towers, which 
recovered significantly but not completely in about 33 years. Webb (2002) determined that 
absent active restoration following extensive disturbance and compaction in the Mojave Desert, 
soils in this environment could take between 92 and 124 years to recover. Other studies have 
shown that recovery of plant cover and biomass in the Mojave Desert could require 50 to 300 
years in the absence of restoration efforts (Lovich and Bainbridge 1999). Based on a quantitative 
review of studies evaluating post-disturbance plant recovery and success in the Mojave and 
Sonoran deserts, Abella (2010) found that reestablishment of perennial shrub cover (to amounts 
found on undisturbed areas) generally occurs within 100 years but no fewer than 40 years in 
some situations. He also found that a number of variables likely affect vegetation recovery times, 
including but not limited to climate (e.g., precipitation and temperatures), invasion by nonnative 
plant species, and the magnitude and extent of ongoing disturbance. Because the majority of the 
Project will employ drive-and-crush temporary disturbance on vegetation cut to a minimum of 
18 inches, the likelihood of vegetation recovery is much faster than if the vegetation was cut to 
the ground or completely removed. 

The project will employ drive-and-crush temporary disturbance on vegetation cut to a minimum 
of 18 inches. Mowing and trimming allows vegetation to remain in place, thereby allowing 
tortoises to reinhabit the solar field after construction and continue using the burrows within their 
home ranges. Therefore, the likelihood of vegetation recovery is much faster than if the 
vegetation was cut to the ground or completely removed. The vegetation recovery will be 
monitored. We anticipate that an unknown number of desert tortoises would re-occupy the site. 

The proposed Project will permanently and temporarily impact approximately 1,028 acres of 
desert tortoise habitat and contribute towards the combined effects to the 7,752 acres 
representing the Release Area wherein some tortoises would be translocated to a Release Site 
(939 acres) that extends approximately 500 m from the fence around the solar site and 1.5 km 
buffer around the Release Site as discussed in the translocation effects section. The project will 
directly impact approximately 0.3 percent of the total 2,626,111 million acres available within 
the Northeastern Mojave Recovery Unit (Darst 2014). The habitat that would be permanently 
disturbed (297 acres) constitutes approximately 0.01 percent of the habitat in the Northeastern 
Mojave Recovery Unit. While the model does not take into account anthropomorphic 
disturbances that have historically or are currently affecting the species, it is unlikely that 
consideration of these would result in a substantial change in this estimate. 
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While this percentage (0.01) does not constitute a numerically significant portion of the 
Northeastern Mojave Recovery Unit, we do not have the ability to place a numerical value on 
edge effects, habitat degradation, and overall fragmentation that the proposed action may cause 
or that occurs in the recovery unit as a whole. As a result, the low percentage of habitat within 
the recovery unit that would be lost underestimates impact of the proposed project on the desert 
tortoise, especially in light of existing land uses, changes in species composition, and fire 
regimes due to establishment of nonnative plant species, existing and increasing disease and 
predation rates, and the expansion of human occupancy in what were once remote desert 
landscapes. The revised recovery plan (Service 2011a) and 5-year review (Service 2010a) 
provide detailed discussions of these and other past, present, and future threats facing the desert 
tortoise. 

Handling and Translocation Effects  

All desert tortoises found on the project site will be captured and removed according to the 
Translocation Plan (Appendix). Effects would occur both to the translocated tortoises and to the 
resident tortoises where translocatees are moved. An estimated 6 adult tortoises will be moved 
within the Recipient Site (including both those translocated up to 500 m surrounding the fenced 
solar field and those indirectly translocated more than 500 m). These numbers could be higher 
depending upon the actual number of tortoises in the area during clearance. We estimate that the 
totals could be 25 percent higher (8 translocated tortoises). Translocated tortoises would be 
handled, have transmitters affixed, given health assessments with tissue sampling, and moved. 
Tortoises could incur injury or death. Some adult tortoises would be passively or actively 
reintroduced to mowed areas of the project site after construction as detailed in the Disposition 
Plan. Smaller juvenile tortoises would be moved under the same geographic criteria as adults. 
We estimate that up to 53 juvenile desert tortoises (<180mm) may occur in the action area. Of 
these, we estimate that 5 may be translocated. 

Capture and translocation of desert tortoises may result in accidental death and injury from stress 
or disease transmission associated with handling tortoises, stress associated with moving 
individuals outside of their established home range, stress associated with artificially increasing 
the density of tortoises in an area and thereby increasing competition for resources, and disease 
transmission between and among translocated and resident desert tortoises. Capture and handling 
of translocated and resident desert tortoises for the purposes of conducting health assessments, 
which includes visual inspection relative to body condition, clinical signs of disease, and 
collection of biological samples for disease screening (i.e., blood samples to test for antibodies to 
pathogens), could result in accidental death or injury. 

Capturing, handling, and moving tortoises for the purposes of translocating them out of the 
project areas or out of harm’s way (along the collector lines or gen-tie line) may result in 
accidental death or injury if these methods are performed improperly, such as during extreme 
temperatures or if individuals void their bladders and are not rehydrated. Averill-Murray (2002) 
determined desert tortoises that voided their bladders during handling had lower overall survival 
rates (0.81 to 0.88) than those that did not void (0.96).  
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The Applicant’s Translocation Plan (Appendix) includes protocols to minimize translocation 
effects and will continue to be adaptively managed over time to facilitate successful 
translocation. Because the Applicant will employ desert tortoise biologists approved by the 
Service, adhere to the most recent guidance, and implement the conservation measures outlined 
in the proposed action, we anticipate any mortality or injury to desert tortoises from activities 
associated with translocating tortoises is unlikely. 

Translocation has the potential to increase the prevalence of diseases, such as URDT, in 
translocated and resident desert tortoises. Physiological stresses associated with handling and 
movement or from density-dependent effects could exacerbate this risk if translocated 
individuals with subclinical URTD or other diseases that present symptoms subsequent to 
translocation. This potential conversion of translocated desert tortoises from a non-contagious to 
contagious state may increase the potential for infection in the resident population above pre-
translocation levels. To minimize this risk, health assessments (physical and biological) would be 
conducted on all desert tortoises to be translocated prior to being released in accordance with the 
most recent Service guidance (Service 2019a). 

Translocated desert tortoises will not be released into the Release Site until results of the disease 
tests have been received and the Service approves the disposition plan for each individual. While 
awaiting test results, desert tortoises will be monitored in-situ or penned (i.e., quarantined) onsite 
no longer than 12 months. Handling and blood collection may result in elevated stress levels that 
render individuals more susceptible to disease or dehydration from loss of fluids. Because the 
Applicant will employ experienced biologists, approved by the Service and trained to perform 
health assessments and collection of biological samples, we do not expect these activities to 
result in death or injury of any individuals. Furthermore, disease screening and quarantine 
procedures will reduce the potential for introduction and spread of disease due to translocation. 

Any desert tortoises placed in quarantine pens could increase their exposure and vulnerability to 
stress, dehydration, and inadequate food resources. However, because desert tortoises will be 
monitored regularly, care will be administered following specific procedures, and the quarantine 
period will not exceed 12 months, we anticipate that quarantined individuals are unlikely to 
experience death or injury from the vulnerabilities identified above. The potential exists, 
however, for predators or poachers to target quarantined desert tortoises. This risk also is 
expected to be minimized through regularly scheduled monitoring in accordance with the desert 
tortoise translocation plan. Desert tortoises monitored in-situ may be subject to similar effects as 
those in quarantine pens; however, because these individuals will be confined to large areas 
within their existing home ranges, we anticipate that the potential for increased stressors would 
be relatively low and adequate shelter and food resources would be accessible until translocation. 

While we cannot reasonably predict if an increase in disease prevalence within the resident 
population may occur due to translocation, we believe the following circumstances will reduce 
the magnitude of this risk: 

• The Applicant will use experienced biologists and approved handling techniques that are 
unlikely to result in substantially elevated stress levels in translocated animals; 
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• Desert tortoises in the project footprint are currently part of a continuous population with 
the resident populations of the Recipient Site and are likely to share similar pathogens 
and immunities; 

• Density-dependent stresses are unlikely to occur for reasons stated below; 
• Long-term monitoring of translocated individuals will be implemented to determine the 

prevalence of disease transmission. 

Boarman (2002), in a review of literature on threats to the desert tortoise, stated that the adverse 
effects of translocating desert tortoises include increased risk of mortality, spread of disease, and 
reduced reproductive success. Translocated desert tortoises have a tendency, at least initially, to 
spend more time aboveground moving through their environment than animals within their home 
ranges; this tendency exacerbates at least some of these threats. 

Field et al. (2007), Nussear (2004), and Nussear et al. (2012) have conducted studies focused on 
translocating desert tortoises and found that translocated animals seem to reduce movement 
distances following their first post-translocation brumation to a level that is not significantly 
different from resident populations. As time increases from the date of translocation, most desert 
tortoises change their movement patterns from dispersed, random patterns to more constrained 
patterns, which indicate an adoption of a new home range (Nussear 2004). Walde et al. (2011) 
found that movement patterns of desert tortoises translocated from Fort Irwin differed from those 
of animals studied elsewhere but describe their results as “apparent trends” because they have 
not completed analyses to determine if these trends were statistically significant. Translocated 
animals moved greater distances than residents and controls through the four years of their study. 

Desert tortoises that were translocated short distances moved much shorter distances than those 
that were translocated long distances. Moving desert tortoises shorter distances can result in the 
animals attempting to return to their original capture site. Attempts to return to the capture site 
would cause individuals to spend relatively greater amounts of time aboveground; if they 
encounter and follow fence lines during this movement, it may further increase the amount of 
time they spend aboveground. These behaviors may expose them to elevated risks of predation 
and exposure to temperature extremes that they would otherwise avoid. Desert tortoises that 
spend less time aboveground are less vulnerable to predation and environmental extremes. We 
expect tortoises that are moved from the project site would spend more time aboveground and 
moving, at least during the first year, which means they would be more vulnerable to predators, 
adverse interactions with other desert tortoises, and weather conditions than resident or control 
animals. Locating desert tortoises translocated from the solar facility via telemetry as outlined in 
the long term monitoring plan would ensure that they not exhibiting behaviors that may endanger 
their well-being such as walking along the exclusion fence. 

Hinderle et al. (2015) found that almost half of desert tortoises translocated 2 km returned to 
their capture site; only one desert tortoise moved 5 km returned to the capture site; and no desert 
tortoises returned home from 8 km away. The propensity for desert tortoises to attempt to return 
to their capture site would increase the likelihood that they would encounter an exclusion fence 
and pace it; while pacing the fence, they may be attacked by predators or exposed to extreme 
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weather. Despite the fact that Hinderle et al. (2015) found that almost half of the animals in their 
study returned to their capture sites, more than half did not. The potential exists that these 
animals remained within their home ranges after translocation and made no effort to return to the 
capture site, at least immediately. 

In spring 2013, biologists translocated 108 adult and 49 juvenile desert tortoises from 
approximately 2,000 acres of the K Road Moapa Solar Project on the Moapa River Indian 
Reservation northeast of Las Vegas; they also monitored 18 adult desert tortoises as controls or 
residents. Extremely high temperatures during the summer may have killed two or more adult 
translocated desert tortoises. Predators likely killed eight juvenile translocated desert tortoises. 
No resident or control desert tortoises died during monitoring.  

We are aware of two other instances where monitoring of large numbers of control and resident 
desert tortoises accompanied the translocation of desert tortoises (Fort Irwin and Ivanpah Solar 
Electric Generating System). At Fort Irwin, Esque et al. (2010) found that “translocation did not 
affect the probability of predation: translocated, resident, and control tortoises all had similar 
levels of predation.” At the Ivanpah Solar Electric Generating System, the numbers of 
translocated, resident, and control desert tortoises that have died since the onset of work at the 
Ivanpah Solar Electric Generating System are roughly equal (Davis 2014), which seems to 
indicate that translocation is not a factor in these mortalities; among translocated, resident, and 
control animals, predation by canids is the greatest source of mortality. 

As with prior translocations, we anticipate that predation is likely to be the primary source of 
post-translocation mortality particularly for small tortoises (Nussear 2004, Field et al. 2007). To 
minimize the risk of predation, the Disposition Plan will include release sites preferentially 
located away from known areas of concentrated predator sign if any are identified. 

Drought conditions seem to affect translocated and resident desert tortoises similarly. Field et al. 
(2007) monitored translocated and resident desert tortoises during drought conditions and found 
no significant difference between resident and translocated animals. Field et al. (2007) noted that 
most of the translocated desert tortoises “quickly became adept at life in the wild,” despite the 
harsh conditions. The level of winter rainfall may dictate the amount of predation observed in 
desert tortoises, with less precipitation potentially increasing predation rates (Drake et al. 2009, 
Esque et al. 2010). Although we have concluded that the amount of rainfall preceding 
translocation is not likely to decrease the survival rate of desert tortoises that would be moved 
from within the project areas. 

Nussear et al. (2012) investigated the effects of translocation on reproduction in 120 desert 
tortoises. They found that, in the first year since translocation, the mean reproductive effort for 
translocated desert tortoises was slightly less than that of residents. Nussear et al. (2012) noted 
that the translocated animals may have benefited from being fed while in the pre-translocation 
holding facility. If the food provided in the facility increased their production of eggs in the first 
year after translocation, translocated desert tortoises that were not held in captivity and fed prior 
to release may have produced fewer eggs than he observed in his experiment. In the second and 
third year after translocation, the mean number of eggs was not different between resident and 
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translocated desert tortoises. Given the long reproductive life of desert tortoises and the fact that 
translocated animals produced the same number of eggs as residents the first year after 
translocation, the decrease in the output of eggs from translocation desert tortoises for a year will 
not have a measurable effect on the overall health of the population, either locally or on a 
broader scale. 

In spring 2009, 570 tortoises were translocated from the United States Army National Training 
Center at Fort Irwin in California south of the project boundary. Genotypes were determined for 
the translocated male tortoises and an additional 190 resident male tortoises (Mulder et al. 2017). 
In 2012, 96 female tortoises (50 resident and 46 translocated) were tracked, and nests were 
visited until blood samples were taken from all live hatchlings (97 hatchlings from 36 nests) and 
genotyped. The paternity was determined for 35 hatchlings, and all 35 hatchlings were found to 
be offspring of resident males, with translocated males producing no offspring (Mulder et al. 
2017). Translocated males could have reduced fitness due to stress or expended energy in a new 
environment. Since this is only one study, it is not known if this occurs for all translocated males 
and, if so, how long it takes before translocated males start breeding. 

Translocation also affects resident desert tortoises within the maximum dispersal area due to 
local increases in population densities. Desert tortoises from the solar facility site would be 
moved to areas now supporting a resident population, which may result in increased inter-
specific encounters and, thereby, an increased potential for spread of disease, potentially 
reducing the health of the overall population; increased competition for shelter sites and other 
limited resources; increased competition for forage, especially during drought years; and 
increased incidence of aggressive interactions between individuals (Saethre et al. 2003). To 
minimize potential density-dependent effects, recipient areas must be of sufficient size to 
accommodate and maintain the resident and translocated desert tortoises (Service 2019a). 

For this project, a disjunct Recipient Site is not proposed. Rather, tortoises would be translocated 
to the area immediately adjacent to the proposed solar site. The Release Area of 6,657 acres 
extends 1.5 km around the Release Site (939 acres), which extends approximately 500 m from 
the fence around the solar site. Together they constitute the 7,596-acre Recipient Site. 

Portions of the Release Site and Release Area were surveyed as part of the desert tortoise surveys 
conducted in 2019 (Newfields 2019, Figure 15). One-hundred-percent coverage surveys were 
conducted over the entirety of these areas following Service protocols (Service 2009, 2019b). 
Health assessments have not yet been performed on any tortoises within the Recipient Site.  

The maximum recommended post-translocation density within the North Eastern Mojave 
Recovery Unit (NEMRU) is 6.1 adult tortoises/sq. km (Service 2018b). The Project is expected 
to move 7 adult tortoises and an unknown number of juvenile tortoises. However, some portion 
of these may be returned to the interior of the project site following construction while others 
would be moved to the nearest suitable site outside the proposed disturbance areas – a distance of 
less than 500 m. Given the short distance of these translocations, these tortoises would likely be 
moved a distance within the typical diameter of a tortoise home-range and would, therefore, not 
contribute substantially to increased densities in the Release Site. Furthermore, grading of the 



 
 

  
 

 

 
  

 

 

 

  
 

 
 

  
 

 

 
 

 

 
  

 
 

 
 

 
 

 
 

  

97 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

solar site would be minimized during construction and existing vegetation would be crushed 
and/or trimmed where feasible; permanent fencing for the project would be permeable to desert 
tortoises and many relocated or translocated tortoises are expected to return to the project area 
following construction. For these reasons, the proposed translocation procedures would largely 
preserve the existing spatial juxtaposition of tortoises in and around the Project site and Release 
Area. 

Finally, the density targets for relocation areas were promulgated, in large part, to reduce the risk 
of increased disease transmission. Since tortoises would be moved very short distances during 
this Project, it is unlikely that individuals would experience disease transmission risks to which 
they are not already exposed. 

If the total number of adult tortoises found during clearance surveys exceeds the project’s 
translocation limit, as established in the Incidental Take Statement of this biological opinion, 
then the Project proponent may be subject to any additional coordination, surveys, and 
assessment required as a result of BIA’s potential re-initiation of Section 7 consultation with the 
Service. 

The 939-acre Release Site represents 0.04 percent of the 2,626,111 million acres of remaining 
desert tortoise habitat in the Northeastern Mojave Recovery Unit, and the wider 6,657-acre 
Release Area buffer constitutes 0.25 percent. Although the Release Site and Release Area were 
not surveyed, a broad area that overlaps portions of them was (Newfields 2019; Figure 15). That 
survey found 92 adults and 9 juvenile tortoises for a population estimate of 183 (CI 96-346) in an 
area of 6,070 acres (24.6 km2). Based on those surveys, we have calculated a desert tortoise 
density of 7.4 adult tortoises per km2 for the region (183 tortoises/24.6 km2; Figure 15). The 
tortoise density within the 1,000 acre solar field of this project is 1.5 tortoises per km2 (estimate 
of 6 tortoises / 4.0 km2). The maximum recommended post-translocation density within the 
Northeastern Mojave Recovery Unit is 6.1 adult tortoises per km2 (Service 2020). This Project is 
unique in that the tortoise density within the region is already above this level (7.4 tortoises per 
km2). 

Based on the survey data for the solar fields, we estimated that 6 adult tortoises may be 
translocated (we add a buffer of 25% for a total of 7 when calculating take). There will be two 
groups of translocated tortoises: those that will be returned back into the interior of the solar site 
following construction, and those that will be translocated to the nearest suitable habitat outside 
of the fenced solar site within 500 m. The project will attempt to balance the number of adult 
tortoises in each group. Because the exact final number of tortoises in either group cannot be 
known until tortoises are located during clearance surveys, we have calculated densities of adult 
tortoises using estimates of tortoises per group. 

These are intended to be approximations and are not intended as thresholds. Final numbers in 
either group may deviate from those used in these calculations, but would not deviate enough to 
produce meaningful differences for the purposes of density calculations. Out of the estimated 6 
translocated adult tortoises, approximately 2 would be penned and held off-site for release back 
into the solar site post-construction. The remainder (up to 4 tortoises) would be translocated over 
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the fence into the Release Site. The translocation of up to 4 tortoises into the Release Site (plus 
resident tortoises) would result in a slight increase in density in the Release Site, but this is 
expected to decrease as tortoises disperse within the wider Study Area Recipient Site. 

Tortoises released into the 939-acre (3.8 km2) Release Site (500 m buffer around the fenceline) 
will be allowed to move within their home range, excluding the solar site during construction. 
Tortoises would likely disperse into the surrounding 6,657-acre (26.9 km2) Release Area buffer 
(the 1.5-km buffer around the set of potential release locations). Collectively, the Release Site 
and Release Area buffer constitute 7,752 acres (31.4 km2; Recipient Site). If we assume that the 
tortoise density is the same in the recipient site buffer as the density within the translocation 
Release Site (7.4 tortoises per km2), then we would assume there to be 28 adult tortoises in the 
939-acre Release Site (3.8 km2 x 7.4 tortoises per km2) and 199 resident adult tortoises (26.9 km2 

x 7.4 tortoises per km2) within the 6,657-acre buffer. When translocated tortoises (4 adult 
tortoises) are added to the Recipient Site estimate, this produces a total estimate of 231 adult 
tortoises in the Recipient Site. After the translocation of up to approximately 4 tortoises into the 
Release Site and subsequent dispersal within the Recipient Site, the density of the Recipient Site 
would remain 7.4 tortoises per km2 ([28+199+4] / 31.4 km2). Thus translocation is expected to 
have only minor effects to resident tortoises in the Recipient Site. 

The majority of the solar field would not be graded during construction and existing vegetation 
would be left largely intact; permanent fencing for the project would be permeable to desert 
tortoises. All returned and many translocated tortoises may return to the project area following 
construction. Immediately after all translocation is completed post-construction and the 
approximately 2 penned tortoises are returned to the solar site, the tortoise density within the 
solar site would be 0.5 tortoises per km2 (2 / 3.8 km2). We expect the relative densities between 
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Figure 15. Map of regional survey. 
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the solar site and Recipient Site to shift toward an equilibrium as tortoises move freely between 
the solar site and Recipient Site. The average across the entire Recipient Site and the solar site 
would be approximately 6.6 tortoises per km2 ([227 + ~6 tortoises] / [31.4 + 3.8 km2]). Table 8 
shows the post-translocation and relocation tortoise density estimates. 

We anticipate that density-dependent effects on resident desert tortoise populations are likely to 
be minor for the following reasons: 

• Health assessments will be performed on all desert tortoises prior to translocation and 
relocation, thus decreasing the potential for introduction of infectious diseases to the 
Recipient Site; 

• Tortoise density will be the highest in the Recipient Site only during construction; 
• Relocation and translocation will be implemented such that individuals are distributed 

throughout the area; 
• The Recipient Site are contiguous with suitable desert tortoise habitat, which will 

facilitate dispersal into other areas; and 
• Long-term monitoring will provide opportunities to implement adaptive management to 

address any observed unanticipated effects. 

Table 9. Adult tortoise densities before and after translocation and relocation.  

Translocation 

Recipient Site 

size (km2) 

Current # 

of tortoises 

in 

Recipient 

Site 

Current 

estimated 

density in 

Recipient 

Site 

(# tortoises 

per km2) 

# of tortoises 

post 

translocation 

(resident and 

translocated)1 

Temporary 

post-

translocation 

density in 

Recipient Site

 (# tortoises per 

km2)1 

Post-

translocation and 

post-relocation 

density in 

Recipient Site 

and solar site (# 

tortoises per 

km2)1,2 

31.4 227 7.4 231 7.4 6.6 

1 These numbers may be higher if more than the estimated 6 tortoises are translocated. 
2 231 resident and translocated tortoises + 2 returned = 233 tortoises. 233 tortoises / 35.2 km2 = 6.6 tortoises/ km2 

During the translocation work at Fort Irwin, researchers tested over 200 desert tortoises for 
differences in the levels of corticosterone, which is a hormone commonly associated with stress 
responses in reptiles; Drake et al. (2012) “did not observe a measureable physiological stress 
response (as measured by [corticosterone]) within the first two years after translocation.” The 
researchers found no difference in stress hormone levels among resident, control, and 
translocated desert tortoises. For these reasons, we conclude that the addition of translocated 
desert tortoises to the Recipient Site would not result in detrimental effects to translocated or 
resident animals. 

Various studies have documented mortality rates of 0, 15, 21, and 21.4 percent of translocated 
desert tortoises in other areas (Nussear 2004, Field et al. 2007). Nussear (2004) found that 
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mortality rates among translocated desert tortoises were not statistically different from that 
observed in resident populations. However, this study did not compare mortality rates in resident 
populations to those in control groups; therefore, we cannot determine if the translocation caused 
increased mortality rates in the resident population. Recent studies in support of the Fort Irwin 
expansion compared mortality rates associated with resident and translocated desert tortoise 
populations with that of control populations; preliminary results indicated translocation did not 
increase mortality above natural levels (Esque et al. 2010). This and other fieldwork indicate that 
desert tortoise mortality is most likely to occur during the first year after release. After the first 
year, translocated individuals are likely to establish new home ranges and mortality is likely to 
decrease. 

The probability for survival for tortoises over 160 mm was studied in the vicinity of the Ivanpah 
solar facility during a 5-year study (58 translocated tortoises, 112 resident tortoises, and 149 
control tortoises; Dickson et al. 2019). Translocated tortoises were found to have 89% to 99% 
the survival rates of resident or control tortoises. This may be because tortoises were released 
within 500 m of their home range or because tortoises were translocated in early spring, giving 
them time to dig burrows and become familiar with the environment before the heat of the 
summer. Another study of four translocation sites (Nafus et al. 2017) tested the relationship of 
habitat features to translocation dispersal and survival of juvenile desert tortoises in southern 
Nevada. Findings indicated that the presence of rodent burrows, substrate texture, and wash 
presence provided refugia, allowing tortoises to avoid predator detection and reduce overall 
mortality. 

Natural mortality rates of juvenile desert tortoises are greater than those of adult tortoises. In 
general, we expect that healthy populations have a large number of desert tortoises smaller than 
180 mm (Turner et al. 1987), but only limited information exists on the actual numbers of small 
tortoises in a given area. Additionally, juvenile desert tortoises use resources differently than do 
adults (Wilson et al. 1999) and we expect that juveniles and adults interact much less frequently 
than do adults. Due to differences in habitat use influenced by both physical and physiological 
differences between adult and juvenile desert tortoises, we expect overlapping of ranges during 
growth and dispersal of the juvenile desert tortoise. Consequently, we do not expect translocating 
juvenile desert tortoises at higher densities than adult animals would result in any density-
dependent adverse effects. 

Based on the information described above, we anticipate that survival rates of adult desert 
tortoises moved from the project sites will not significantly differ from that of animals that have 
not been moved. We expect that desert tortoises would be at greatest risk during the time they are 
spending more time aboveground than resident animals. We cannot precisely predict the level of 
risk that will occur after moving desert tortoises because regional factors that we cannot control 
or predict (e.g., drought, predation related to a decreased prey base during drought, etc.) would 
likely influence the mortality rates. 

While we have data to help evaluate the effects to tortoises translocated into the short-distance 
and distant release areas, we have much less information regarding effects to tortoises that will 
get placed into holding facilities and moved back into the solar facility after construction. The 
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site will contain native vegetation that desert tortoises rely on for forage and shelter; however, 
this vegetation will have been mowed and crushed in order to install the solar panels. The site 
will also contain new access roads that will fragment the landscape to some extent.  

There is currently one ongoing study of a solar site that left vegetation within the facility and 
allowed tortoises access to the site. The Valley Electric Association constructed a solar project 
on 80 acres in Pahrump, Nevada. Vegetation onsite was mowed and crushed while solar panels 
were installed. Four tortoises were held in pens during construction, affixed with transmitters, 
and released back into the solar site in October 2017. Monitoring reports to the Service have 
documented that two of these tortoises, a female and male, have been found within and around 
the solar site since construction. In 2019, the female was found within the facility nine times and 
the male was located within the facility once. The vegetation in the facility has rebounded from 
being crushed, and the tortoises appear to be using the site as habitat. While this project is small 
in scale in comparison to the proposed project, we believe it is likely that tortoises will use the 
site once returned. There is also a chance that tortoises placed back into the mowed site will 
move out of the area after release. Identifying how tortoises respond to being placed back into 
the site, how and if they use the site, and how many stay within the site is the main focus of the 
habitat use study that will be funded by the Applicant. BIA and the Applicant will also 
adaptively manage tortoises post construction, and will work with the Service to remedy any 
unforeseen adverse effects to desert tortoises from being released in, and having access to the 
site.  

In conclusion, we do not anticipate that capture and moving desert tortoises out of harm’s way 
would result in death or injury because these individuals would remain near or within their 
existing home range, which is not likely to result in significant social or competitive impacts to 
resident desert tortoises in the area. Following release of desert tortoises translocated outside of 
their home range, a small number may die due to exposure, stress, dehydration, inadequate food 
resources, and increased predation. We anticipate most of this mortality is likely to occur in the 
first year after release, during the period that translocated animals are attempting to establish new 
home ranges. In addition, we anticipate that a small number of resident desert tortoises at the 
Recipient Site may die from natural causes due to these same vulnerabilities. However, we 
cannot determine if mortality rates in the translocated or resident populations would be above 
natural mortality levels for the Recipient Site. In addition, the potential impacts of capturing, 
handling, and moving tortoises for the purposes of translocation would be avoided or reduced 
through implementation of the actions specified in the implementation of the Service-approved 
Translocation Plan (Appendix A). Lastly, as described in the Translocation Plan, translocated 
desert tortoises will be allowed back into the project site, monitored, findings reported to the 
Service, and adaptive management strategies implemented as needed. 

Post-Translocation Monitoring 

The Applicant will attach transmitters for direct tracking to all translocated desert tortoises large 
enough to be telemetered to determine space-use patterns of translocated desert tortoises for one 
year. After one year, the number of telemetered tortoises would be reduced for long-term 
monitoring. In the project area, this tracking program would include: 1) adult and juvenile 
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tortoises (with a target sample size of 2) that were held in pens and directly relocated to the 
project site; and 2) approximately 4 of the tortoises translocated a short distance. A sufficient 
subset of resident tortoises in the Release and Control areas would be tracked for comparison to 
the project site (with a target sample size of 20 in each group). 

Some potential exists that handling of desert tortoises may cause elevated levels of stress that 
may render these animals more susceptible to disease or dehydration from loss of fluids. 
However, because the Applicant will employ experienced biologists approved by the Service, we 
do not expect handling and monitoring activities to result in death or injury of any individuals. 

Long-term monitoring would consist of two primary goals: 1) additional direct tracking of 
individual movements to assess re-occupation of the project area as well as environmental 
covariates potentially influencing tortoise movements; 2) assessment of evidence of reproduction 
on the site. 

Post-translocation monitoring provides for adaptive management. Action can be taken if 
unpredicted scenarios occur. For instance, if translocated and returned tortoises do not end up 
using the mowed areas of the solar facility, densities within the Recipient Site may increase to 
high levels. If the monitoring documents that tortoises have rapidly declining body condition 
scores or other factors of concern, tortoises would be moved to a holding facility until a location 
is determined for additional translocation. 

Desert Tortoise Indirect Effects 

Indirect effects are those for which the proposed action is an essential cause, and that are later in 
time, but still reasonably certain to occur. If an effect will occur whether or not the action takes 
place, the action is not an essential cause of the indirect effect. In contrast to direct effects, 
indirect effects are more subtle, and may affect tortoise populations and habitat quality over an 
extended period of time, long after surface-disturbing activities have been completed. Indirect 
effects are of particular concern for long-lived species such as the desert tortoise because project-
related effects may not become evident in individuals or populations until years later. 

The area of indirect effects is defined as the area within 0.5 miles of the project area including 
the proposed translocation area. We have expanded this area in order to capture connectivity 
effects between the Arrow Mountain Range to the west and the Muddy Mountain Range to the 
east. Indirect effects do not involve ground-disturbing activities but instead consider effects from 
habitat fragmentation, decreased connectivity, lighting, herbicide use, and accidental spills of 
hazardous materials associated with the project. The effects are caused by the proposed action, 
but they are later in time, reasonably certain to occur, and have the potential to impact desert 
tortoise and their habitat in the surrounding area. The magnitude of indirect effects is expected to 
decrease as distance from the action area increases.  

Potential indirect effects from the proposed action would be addressed through implementation 
of project design features that control impacts such as soil erosion, dust, stormwater runoff, and 
water quality during all phases of the project. In addition, the Applicants would prepare and 
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implement a Worker Education and Awareness Plan, Raven Management Plan, Integrated Weed 
Management Plan, Spill Prevention and Emergency Response Plan, and Hazardous Materials 
and Waste Management Plan. 

Lighting 

Temporary lighting would be used during construction at dawn and dusk at the construction 
offices, laydown yard, and substation area. There may also be mobile lighting located at 
entrances during construction. Lighting would likely be used more during the wintertime to 
ensure safe working conditions for personnel. Minimal lighting would be used onsite and would 
be directed inward and downward. Site lighting could include motion sensor lights for security 
purposes. Lighting used onsite would be of the lowest intensity foot candle level, in compliance 
with any applicable requirements from the Band, measured at the property line after dark. The 
Project’s lighting system would provide O&M personnel with illumination for both normal and 
emergency conditions near the main entrance, O&M building, and the Project substation. 
Lighting would be designed to provide the minimum illumination needed to achieve safety and 
security objectives and would be downward facing and shielded to focus illumination on the 
desired areas only. Therefore, light trespass on surrounding properties would be minimal. If 
lighting at individual solar panels or other equipment is needed for night maintenance, portable 
lighting would be used. Nighttime construction would be rare, but artificial lighting could cause 
behavioral changes in tortoises, causing them to come out of their burrows. This could expose 
them to possible mortality from predators or stress-induced fence pacing. Project lighting is not 
expected to have a more than negligible effect on desert tortoises near and adjacent to the 
Project. 

Predator Subsidies 

Avian predators, such as the common raven (Corvus corax), and scavengers (e.g., coyotes) 
benefit from a myriad of resource subsidies provided by human activities as a result of 
substantial development within the desert. Human activities facilitate expansion of raven and 
coyote populations because food and water subsidies and roosting and nesting substrates would 
otherwise be unavailable; these animals prey on eggs, juvenile, and adult desert tortoises. These 
subsidies can include food (e.g., garbage), water (e.g., detention ponds), nesting substrates (e.g., 
transmission lines and fencing), cover, and safety from inclement weather or predators (e.g., 
office buildings). Aside from the Tribal community, no other human communities occur in the 
action area. 

Common raven populations in some areas of the Mojave Desert have increased 1,500 percent 
from 1968 to 1988 in response to expanding human use of the desert (Boarman 2002). Since 
ravens were scarce in the Mojave Desert prior to 1940, the existing level of raven predation on 
juvenile desert tortoises is considered an unnatural occurrence (BLM 1990). Natural predation 
rates may be altered or increased when natural habitats are disturbed or modified. Thus, facility 
infrastructure, such as collector lines, gen-tie transmission lines, fences, buildings, and other 
structures on the project site may provide perching, roosting, and nesting opportunities for ravens 
and other avian predators. 
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Road-kill of wildlife along I-15 provides additional attractants and subsidies for opportunistic 
predators and scavengers but is not likely to increase appreciably as a result of the project. 
Carcasses of any type (bird, mammal, etc.) may attract predators to the project site. Removal of 
carcasses when found would eliminate the odor and further attraction to the site by predators. 

In addition to ravens, feral dogs have emerged as significant predators of desert tortoises 
adjacent to residential areas. Though feral dogs may range several miles into the desert and have 
been found digging up and killing tortoises (Evans 2001), there have not been any reports of 
feral dogs in the Project area. 

Red-tailed hawks (Buteo jamaicensis) are confirmed predators of desert tortoise. In spring 2015, 
a study in the Chemehuevi critical habitat unit in California, found juvenile tortoise scutes within 
red-tailed hawk pellets under transmission line structures (Anderson and Berry 2019). Of the 
pellets collected, 4.4 percent contained one to several juvenile tortoise scutes. This is the first 
report of predation on tortoises by red-tailed hawks. 

To avoid and minimize the availability of project sources for predators, subsidies will be 
minimized by Minimization Measures 11, 12, and 21 which propose trash and litter control and 
monitoring for the presence of ravens and other predators. A Raven Management plan will be 
implemented if predator densities substantially increase near the facility. Specific minimization 
actions to be implemented include onsite trash management, elimination of available water 
sources, designing structures to discourage potential nest sites, use of hazing to discourage raven 
presence, and active monitoring of the site for presence of ravens.  

Exposure to Chemicals 

The primary wastes generated at the Project during construction, operation, and maintenance 
would be nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would 
be used and stored on the solar site. The BESS, if included, could include lithium-ion batteries 
that would need replacement periodically and the used batteries would need to be disposed of 
according to appropriate protocols. The primary hazardous materials on site during construction 
would be the fuels, lubricating oils and solvents associated with construction equipment. The 
nonhazardous wastes produced by construction and O&M activities would include defective or 
broken electrical materials and batteries, empty containers, the typical refuse generated by 
workers and small office operations, and other miscellaneous solid wastes. The types of wastes 
and their estimated quantities will be discussed in a hazardous materials plan that will be 
developed for the Project. 

The Applicant has prepared a Spill Prevention and Emergency Response Plan that addresses 
waste and hazardous materials management, including BMPs related to storage, spill response, 
transportation, and handling of materials and wastes. Waste management would emphasize the 
recycling of wastes where possible and would identify the specific landfills that would receive 
wastes that cannot be recycled. 
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The primary wastes generated at the Project during construction, operation, and maintenance 
would be nonhazardous solid and liquid wastes. Limited quantities of hazardous materials would 
be used and stored on the Project site. The BESS, if included, could include lithium-ion batteries 
that would need replacement periodically, and the used batteries would need to be disposed of 
according to appropriate protocols. The primary hazardous materials onsite during construction 
would be the fuels, lubricating oils, and solvents associated with construction equipment, which 
could impact desert tortoise through poisoning causing decreased health or mortality. The 
nonhazardous wastes produced by construction and O&M activities would include defective or 
broken electrical materials and batteries, empty containers, the typical refuse generated by 
workers and small office operations, and other miscellaneous solid wastes. 

The Applicant will prepare a Spill Prevention and Emergency Response Plan and a Hazardous 
Materials and Waste Management Plan to address waste and hazardous materials management 
including BMPs related to storage, spill response, transportation, and handling of materials and 
wastes. Waste management would emphasize the recycling of wastes where possible and would 
identify the specific landfills that would receive wastes that cannot be recycled. 

Mechanical treatment of weeds is the preferred method for the Project; however, herbicides may 
be used if necessary. Herbicide use would follow those approved in BLM’s Programmatic EIS 
(PEIS) for Vegetation Treatments Using Aminopyralid, Fluroxypyr, and Rimsulfuron on BLM 
Managed Lands in 17 Western States (BLM 2007, BLM 2016).  The herbicides that may be used 
in mowed areas, based on those allowed on BLM lands, include aminopyralid, clopyralid, 
imazapyr, imazapic, glyphosate, metasulfuron methyl, and rimsulfuron. The Applicant would 
implement a Site Restoration Plan and an Integrated Weed Management Plan that specifies 
procedures for managing vegetation and minimizing the spread of non-native and noxious 
weeds, including integrated pest management and use of herbicides. Standard Operating 
Procedures (SOPs) would be incorporated into the Integrated Weed Management Plan 
(Appendix E of the DEIS) and implemented. Herbicides that are believed to have deleterious 
effects on reptiles, such as 2,4-D, would not be allowed. Any herbicide use would be used during 
the less active tortoise season. 

Water is the preferred method for reducing dust for the Project; however, palliatives may be used 
in permanent disturbance areas at the beginning of construction where tortoises have been 
excluded. Approved palliatives for use in desert tortoise habitat include Road Bond 1000, Soil 
Cement (for roads and heavy traffic areas), Formulated Soil Binder (FSB) 1000 (for non-traffic 
areas on finer soils) and Plas-Tex (For non-traffic areas on sandier/rockier soils). Since 
palliatives would only be used in areas where tortoises have been excluded, they should not 
come into contact with these substances. 

Nonnative Plant Species 

Development of the proposed project has the potential to introduce and spread nonnative 
invasive plant species into habitats adjacent to or within the project site. Construction and O&M 
activities of the proposed project components may increase distribution and abundance of 
nonnative plant species within the action area due to ground-disturbing activities that favor these 
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species. Project equipment may transport nonnative propagules into the project area where they 
may become established and proliferate. In addition, the introduction of nonnative plant species 
may lead to increased wildfire risk, which ultimately may result in future habitat losses (Brooks 
and Esque 2002) and changes in forage opportunities for desert tortoises. 

Invasive plant species reduce habitat quality and quantity for desert tortoise, in particular, 
foraging habitat (Tracy et al. 2004), which may lead to reduced tortoise health or mortality. 
Nonnative species can out-compete native forage plants and generally do not provide adequate 
nutrition, thereby reducing the amount of food available to desert tortoises (Abella and Berry 
2016). Drake et al. (2016) studied captive Mojave desert tortoises’ response to a variety of diets 
ranging from all native grass to all invasive grass (Bromus rubens). Thirty seven percent of the 
tortoises given only invasive grasses were found dead or were removed from the experiment due 
to poor body condition. The all-invasive grass group fared the worst of all diet groups, including 
those that mixed native and invasive grasses. 

We expect no injury or mortality to desert tortoises from the presence of nonnative species. 
However, diets that include invasive species in the Mojave Desert may decrease desert tortoise 
health because invasive plants do not provide adequate nutrition, which may reduce reproduction 
potential and affect how tortoises are distributed across the range. Females may lay fewer eggs, 
although we are unaware of any research that demonstrates this effect; many other factors 
influence egg production in desert tortoises.  

The Applicant will implement a Integrated Weed Management Plan prior to the initiation of 
ground-disturbing activities. Measures in this plan include mapping areas of current weeds, 
inspecting heavy equipment for weed seeds before being used in the project site, cleaning 
equipment before moving to another area, and using certified weed free straw or hay wattles for 
erosion control. 

While we cannot reasonably predict the increase in nonnative species abundance that this project 
may cause within the action area, the degradation of habitat due to spread of nonnative plants 
would be minimized through the measures outlined in the Weed Management Plan. The Service 
has determined that successful implementation of the Weed Management Plan (Minimization 
Measure 7) will sufficiently minimize potential effects of weeds in the action area. 

Edge Effects 

The edge effect is the effect of the juxtaposition or placing side by side of contrasting 
environments on an ecosystem. This term is commonly used in conjunction with the boundary 
between natural habitats and disturbed or developed land. The Proposed Action includes 
placement of a temporary exclusionary perimeter fence during construction. Other than impacted 
burrows or desert tortoises that need to be relocated during fence construction we assume that 
there would be no permanent or long-term edge effects as a result of the Proposed Action. The 
fence may create roosting sites for ravens or birds of prey; these effects would be mitigated 
through the preparation and implementation of a Raven Control Plan. 
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Because few data exist relative to edge effects from noise, light, vibration, and increased dust 
from construction and O&M activities, we cannot determine how these potential impacts may 
affect desert tortoise populations adjacent to the development sites. The lack of information is 
especially relevant when evaluating effects to individuals within the habitat linkage that would 
be impacted by the proposed project. Thus, the magnitude and extent of these edge effects cannot 
be articulated at this time but could conceivably disturb individual desert tortoises to the extent 
that they abandon all or a portion of their established home ranges and move elsewhere. 

Effects on Population Connectivity 

Landscape genetic analysis performed by Latch et al. (2011) identified both natural (slope) and 
anthropogenic (roads) landscape variables that significantly influenced desert tortoise gene flow 
of a local population. Although they found a higher correlation of genetic distance with slope 
compared to roads, desert tortoise pairs from the same side of a road exhibited significantly less 
genetic differentiation than tortoise pairs from opposite sides of a road. Project access roads are 
not anticipated to decrease population connectivity substantially beyond the existing conditions. 

As discussed in the revised recovery plan (Service 2011a) and elsewhere, habitat linkages are 
essential to maintaining rangewide genetic variation (Edwards et al. 2004b, Segelbacher et al. 
2010) and the ability to shift distribution in response to environmental stochasticity, such as 
climate change (Ricketts 2000, Fischer and Lindenmayer 2007). Natural and anthropomorphic 
constrictions (e.g., I-15) can limit gene flow and the ability of desert tortoises to move between 
larger blocks of suitable habitat and populations. In the action area, existing anthropomorphic 
constrictions compound effects of natural barriers on desert tortoise population connectivity. 

The proposed Project would be constructed at the north end of Dry Lake Valley with existing 
natural barriers to tortoise movement resulting in a somewhat isolated population. The western 
boundary of Dry Lake Valley is defined by the Arrow Canyon Range, and the North Muddy 
Mountain Range is the eastern boundary. Potential movement of desert tortoises of the action 
area is restricted by U.S. 93 to the south, the Las Vegas and Arrow Canyon ranges to the west, 
and I-15 and a railroad to the east. If tortoises move through the culverts under the railroad and I-
15, they would be restricted to the east by the North Muddy Mountains. The area north of the 
action area is characterized as major east-west drainages, steep and rugged slopes, and mesas. 
Tortoise movement north of the action area would be hindered by steep topography. We do not 
anticipate that the proposed action would affect potential movement of tortoises north of the 
action area, within either the Mormon Mesa or Beaver Dam CHUs. 

Leaving vegetation within the solar field would allow tortoises to reoccupy the site following 
construction and continue to use the action area as part of the connectivity corridor. Therefore, 
we anticipate that opportunities for desert tortoise connectivity would not be significantly 
modified by the construction of the solar project. 

Effects Associated with Climate Change 

Increases in atmospheric carbon are responsible for changes in climate. As we discussed in the 
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Status of the Species - Rangewide section for desert Tortoise of this biological opinion, climate 
change is likely to cause frequent or prolonged droughts with an increase of the annual mean 
temperature in the range of the desert tortoise. Increased temperatures would likely adversely 
affect desert tortoises by limiting their ability to be aboveground. A decrease in rainfall would 
likely result in fewer annual plants that are important for the nutritional well-being of desert 
tortoises. 

Plant communities in arid lands sequester carbon by incorporating it into their tissues. Plants also 
respire carbon into the substrate, where it combines with calcium to form calcium carbonate; 
calcium carbonate also sequesters carbon (Allen and McHughen 2011). The permanent removal 
of plant life from approximately 120 acres within the action area is likely to reduce the amount 
of carbon that natural processes can sequester in this localized area. Because the Project would 
be mowed and regrowth of shrubs would occur, this effect would be greatly reduced (compared 
to using traditional methods on the entire project), though we do not have the ability to quantify 
the difference that mowing would cause. 

Some researchers have questioned the amount of carbon sequestration that occurs in arid areas. 
Schlesinger et al. (2009) contend that previous high estimates of carbon sequestration in the 
Mojave Desert bear re-examination. Nonetheless, the project is unlikely to have a measureable 
effect because the amount of vegetation (carbon sequestration) lost would be minor relative to 
the entire Mojave Desert. The reduction in the use of fossil fuels, due to the use of the proposed 
solar facility, would prevent more carbon from entering the atmosphere than would occur by the 
vegetation that is currently present within the areas being disturbed by construction.  

The project is unlikely to alter the surface albedo1 of the action area to the degree that it affects 
local climatic conditions. Millstein and Menon (2011) found that large-scale PV solar facilities in 
the desert could lead to significant localized temperature increases (0.4 ˚C) and regional changes 
in wind patterns because the solar panels are less reflective than many substrates in the desert. 
However, the proposed project is unlikely to affect desert tortoises in a measurable manner with 
regard to changes in the albedo of the action area. Although Millstein and Menon’s model raises 
an important issue to consider, it is based on numerous assumptions regarding the layout, 
efficiency, and reflectivity of the solar panels (near Harper Dry Lake in western Mojave Desert 
and near Blythe in the Colorado Desert) that would affect how a solar facility may actually affect 
the local environment. Those assumptions likely render the model’s predictions somewhat 
different from real world conditions and outcomes. Furthermore, the model may be inappropriate 
for the scale of this biological opinion because the two modeled solar plants covered 4,633,207 
acres, which is approximately 4,633 times larger than the 1,000-acre Southern Bighorn II Solar 
Project. Consequently, the modeled solar plants that generated a local temperature increase of 0.4 
degree Celsius were much larger than the area of the proposed project. Therefore, the proposed 
action is unlikely to change local temperatures or regional wind patterns. 

Effects of Habitat Compensation 

1 Albedo is the amount of light reflected by an object. An object that reflects more light is heated less. The opposite 
is also true; an object that reflects less light is heated more. 
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To offset the loss and modification of tortoise habitat, the Applicant will provide habitat 
compensation as described in Compensatory Mitigation Measures 23 and 24. All of the funds 
will go toward a habitat use study in order to monitor metrics of vegetation change under the 
solar panels and use of the vegetation onsite for forage and cover by tortoises. Desert tortoise 
monitoring (tracking and mark recapture) are considered a key component of the habitat use 
study, and funds could also be used for this. 

Although the compensation and protection of vegetation within the project site would not create 
new habitat within the recovery unit, it will provide a funding source and a means to study if 
leaving vegetation in the solar field provides the forage and cover that tortoises need long term. 
The Applicant is responsible for the costs associated with project construction, monitoring, and 
surveys, translocation of tortoises, and their disposition (e.g., translocation, care at an onsite 
facility), as well as the habitat use study. 

Desert Tortoise Conclusions 

Reproduction 

Disturbance associated with solar facility construction would not have a measurable long-term 
effect on reproduction of individual desert tortoises that live within or adjacent to the solar 
facility because intense construction activity would occur over a relatively brief period of time 
(approximately 10 months) relative to the reproductive life of female desert tortoises. 
Furthermore, desert tortoises are well adapted to highly variable and harsh environments and 
their longevity helps compensate for their variable annual reproductive success (Service 1994). 

Only very limited surface disturbing activities would occur at the project site prior to the 
completion of tortoise exclusion fencing and tortoise clearance surveys. Those activities, 
described under Geotechnical Testing in the Project Construction section, constitute only a small 
amount of the overall project’s estimated disturbance, and effects would be minimized by the 
implementation of the proposed minimization measures. Because the desert tortoises will be 
translocated from the site prior to the remainder of construction activities and because all the 
adult individuals found will be moved, we expect that few, if any, adult animals will die because 
of construction. Juvenile desert tortoises may be killed because they are more difficult to find. 
However, the reproductive ecology of the desert tortoise is such that reproductive individuals 
(i.e., adult animals) play a more important role in maintaining populations than those that are not 
able to reproduce (i.e., juvenile animals), in large part because of the higher mortality rates of 
eggs and juvenile desert tortoises. Consequently, the loss of juvenile animals and eggs should not 
have a measurable effect on the reproductive capacity of desert tortoises in the area. 

Translocated desert tortoises may exhibit decreased reproduction in the first year following 
translocation. However, research conducted by Nussear et al. (2012) suggests the reproductive 
rates of translocated desert tortoises are likely to be the same as those of resident animals in 
subsequent years. Based on work conducted by Saethre et al. (2003), we do not expect the 
increased density of desert tortoises that would result from translocation to affect the 
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reproduction of resident animals. 

Because translocated tortoises may reinhabit the solar facility after construction, we anticipate 
that the proposed solar facility is not likely to have a measureable effect on reproduction of the 
desert tortoise in the action area. These tortoises may not undergo the effects of translocation on 
reproduction because they will remain within their same immediate home range. Because the 
effect on reproduction would be minimal, the proposed action would not affect reproduction in 
the remainder of the recovery unit or throughout the range of the species. 

We cannot provide an estimate to the number of eggs that would be lost as a result of surface 
disturbance. In areas where eggs would be lost, we anticipate that the loss of eggs would not be 
significant at a population level because areas where eggs would be lost comprises a small 
proportion of the reproductive capacity of the action area. In addition, most of the eggs that may 
be lost are unlikely to produce individuals that would reach reproductive age due to high rates of 
natural mortality. 

For these reasons, we expect that the proposed action is likely to have a negligible effect on the 
reproductive capacity of desert tortoises in the action area. 

Numbers 

We expect that the construction of the Project is likely to injure or kill few adult desert tortoises. 
Many more tortoises are likely to be captured and moved prior to project activities. Based on 
tortoise surveys and a 25 percent buffer, we estimate that up to 7 adult tortoises and 46 juvenile 
tortoises may experience some type of take during construction of all components (solar fields, 
roads, collector lines). Although we expect many to be captured and moved, some may be 
injured or killed. 

The proposed minimization measures, including the installation of exclusion fencing around the 
perimeter of the project and surveys by qualified biologists, will detect and remove tortoises 
from areas within the perimeter fence during construction. The perimeter fence will reduce the 
likelihood of injury or mortality to tortoises that may enter project areas from adjacent habitat. 
With the exception of vehicular travel on access roads, project activities would be conducted 
inside the exclusion fence. Based on the results of studies of translocated tortoises conducted at 
Fort Irwin and the Ivanpah Solar Electric Generating System, we expect that the majority of 
these animals will survive the translocation and potentially reinhabit the project site after 
construction. We expect that the greatest risk to adult desert tortoises would occur during 
construction when numerous workers and heavy equipment will be present. 

Desert tortoises may also be killed or injured during O&M, since the site will be open for 
tortoises to reoccupy after construction. We assume that most of the mortalities during O&M 
will be juvenile tortoises that are difficult to see. Adult tortoises should be visible to workers 
during O&M and will be avoided or moved as needed. 

The 2014 abundance estimate for the Northeastern Mojave Recovery Unit is 46,701 adult desert 
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tortoises (Allison and McLuckie 2018). The overall number of desert tortoises would greatly 
increase if we included individuals smaller than 180 mm. Consequently, even the loss of all 8 
adult desert tortoises estimated to be translocated or moved from the project would comprise a 
very small portion (approximately 0.017 percent) of the overall population within the 
Northeastern Mojave Recovery Unit and an even smaller portion (0.004 percent) of desert 
tortoises rangewide (212,343 tortoises).  

We expect that many of the juvenile desert tortoises and eggs within the boundaries of the solar 
facilities are likely to be killed or injured during construction because of their small size and 
cryptic nature. We also expect that the Applicants would likely find some juvenile animals and 
translocate or move them out of harm’s way. 

Although we are not comparing the overall estimate of the numbers of juvenile desert tortoises 
likely to be killed or injured to the overall numbers within the recovery unit, we can reasonably 
conclude that the number of juvenile desert tortoises affected by the Project is a small percentage 
of the population in the Northeastern Mojave Recovery Unit. Since juvenile tortoises have 
naturally higher mortality rates than adult tortoises, the loss of these juveniles is not likely to 
appreciably diminish the overall tortoise population.  

The key to recovery is to ensure that reproducing adult tortoises have high survival rates and are 
reproducing. For these reasons, we expect that the proposed action is likely to have a minimal 
negative effect on the numbers of desert tortoises in the action area. 

Distribution 

The permanent loss of 297 acres of desert tortoise habitat that would result from construction of 
the Project would not appreciably reduce the distribution of the desert tortoise. Based on the 
Nussear et al. (2009) model and our calculations (Darst 2014), 2,626,111 acres of desert tortoise 
habitat remain in the Northeastern Mojave Recovery Unit. Consequently, the proposed action 
would result in the loss of approximately 0.01 percent of the total amount of desert tortoise 
habitat in the Northeastern Mojave Recovery Unit and approximately 0.002 percent of the total 
amount of desert tortoise habitat rangewide (16,745,848 acres). 

Because the project will leave vegetation within the solar field and allow tortoises to reinhabit 
the site after construction, the connectivity of the Dry Lake Valley and Coyote Springs Valley 
will continue to function. The existing connectivity in the action area is discussed in the Factors 

Affecting the Desert Tortoise in the Action Area section. For these reasons, we expect that the 
proposed action is likely to have a negligible effect on the distribution of desert tortoises in the 
action area. 

Effects on Recovery 

To achieve recovery, each recovery unit must contain well distributed, self-sustaining 
populations across a sufficient amount of protected habitat to maintain long-term population 
viability and persistence (Service 2011a). 
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We do not have the ability to place a numerical value on edge effects, habitat degradation, 
impacts to habitat connectivity, and overall fragmentation that the proposed action may cause. 
As a result, the percentage of habitat within the recovery unit that would be affected may be 
greater than the area physically disturbed; however, we still expect the direct and indirect 
disturbance would not constitute a numerically significant portion of the affected recovery unit. 
Therefore, we anticipate adequate intact habitat will remain in which desert tortoises will be able 
to forage, breed, and shelter.  

The construction, O&M, and decommissioning of the Project is unlikely to negatively affect the 
ability of the desert tortoise to reach stable or increasing population trends in the future, since the 
proposed action will only have a negligible to minimal negative effect on reproduction, numbers, 
and distribution of desert tortoises in the action area. The Project will allow vegetation to remain 
on the majority of the site, and tortoises will be allowed back into the solar field to utilize the 
area. The site does not contain desert tortoise designated critical habitat and is not located in an 
area that is considered important for the recovery of the desert tortoise (e.g., critical habitat, 
ACEC, or linkage for the desert tortoise). Therefore, we conclude that the proposed action will 
not appreciably reduce the likelihood of recovery of the Mojave desert tortoise. 

Moapa Dace Effects 

The Moapa dace will not be directly affected by the physical construction and O&M of the 
proposed action; however, groundwater pumping will likely indirectly affect the headwater 
spring discharges of the Muddy River, and therefore, the Moapa dace. The magnitude and timing 
of impacts from pumping in Coyote Spring Valley and California Wash basins are uncertain. 
Differences in boundary conditions relating to the areal extent of the aquifer and location of the 
pumping, transmissivity, and permeability all influence the magnitude and timing of pumping 
impacts. Also, if the proposed project pumping lowers carbonate water levels in the Warm 
Springs Area further, not all springs will be affected equally. The decrease in spring discharge 
will be proportional to the decrease in head elevation at each spring. Higher elevation springs 
have a lower head difference initially and are more susceptible to decreases in groundwater 
levels. Therefore, the higher elevation springs will be affected proportionately more for a given 
decline in groundwater levels. The highest elevation springs occur on the Pedersen Unit of the 
Moapa Valley NWR, an area which also comprises some of the most important spawning habitat 
for Moapa dace in the system. 

In the PBO for the MOA, the Service (2006) used the potential effects on spring discharge at the 
Warm Springs West gage to predict potential effects to Moapa dace habitat. Under the terms of 
the MOA, if flows reach 2.7 cfs at the Warm Springs West Gage, the pumping from Coyote 
Spring Valley will be reduced to 724 afy and the pumping from California Wash will be reduced 
to 1,250 afy. This 724 afy will replace the flows (1 cfs) that MVWD once used from the Jones 
Spring (on the Moapa Valley NWR's Apcar Unit) to meet their water demands, which would be 
utilized for the Moapa dace on the Moapa Valley NWR per the MOA. The following 
assumptions are used relative to groundwater pumping if the 2.7 cfs "Average Flow Level" as 
identified in the MOA is reached: 
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• The Arrow Canyon Well will be turned back on and will resume pumping at the current 
rate of 2,400 afy to meet MVWD's existing municipal water demands; 

• 724 afy will be pumped from MX-5 and RW-2 wells in the Coyote Spring Valley by 
SNWA to replace MVWD’s municipal commitment from the Jones Spring; 

• No additional pumping in Coyote Spring Valley will occur; and 
• Pumping in the California Wash is assumed to be limited to 1,250 afy of the existing 

permitted water rights held by the Tribe. 

The primary effect to the Moapa dace of diminished flows within the spring channels will be a 
decrease in the hydraulic conditions that create the diversity of habitat. A decrease in velocity 
and depth within riffles would result in a decrease of invertebrate and phytoplankton (food) 
production. Drift stations in pools are maintained by the scouring effect of turbulent flow. Scour 
will decrease in pools as water velocity and depth at the upstream end of the pool decreases. 
Perhaps the most prominent impact that would occur as a result of decreased discharge and 
subsequent depth is the reduction of overall volume of water that will be available to the species 
within the channel. Scoppettone et al. (1992) demonstrated that Moapa dace size is scaled to 
water volume. Thus, larger water volumes provide the habitat necessary for increased food 
production and subsequently larger fish, therefore greater fecundity. Hence, more numerous, 
larger eggs provide a better opportunity for the long-term survival of the species. 

Additional factors that would influence channel and hydraulic characteristics within the stream 
channels following a decline in spring discharge include, but are not limited to, changes in 
sediment transportation rates and the alteration of riffle and pool maintenance that is 
accomplished at the present rate of discharge in each spring channel. Additionally, vegetative 
encroachment and subsequent channel obstruction may also occur as the wetted cross sectional 
area of the channel decreases and new surfaces become exposed for vegetation growth. 
Decreases in these parameters will likely have an adverse impact on the overall diversity and 
quantity of hydraulic habitat. 

The Pedersen Unit of the Moapa Valley NWR is one of the six spring complexes that the Moapa 
dace depends on for successful reproduction. It includes the highest elevation spring, presumed 
most susceptible to groundwater level declines. The analysis presented in the PBO for the MOA 
(Service 2006) estimated that at 3.02 cfs there is a 25 percent loss in flow on the Pedersen Unit 
compared to 1998 conditions. This loss is estimated to reduce available riffle habitat by 17 
percent and pool habitat by 13 percent within the Pedersen Unit. In addition to the loss of habitat, 
decreased flows would also result in a loss of temperature that would extend downstream, 
thereby reducing the thermal load in the system and thus the amount of available habitat at the 
appropriate spawning temperature. 

Additional effects of the proposed groundwater pumping associated with the project on the 
Moapa dace were previously analyzed in the 2006 PBO, which evaluated the effects of the 
cumulative groundwater withdrawal of 16,100 afy from the carbonate aquifer in Coyote Spring 
Valley and California Wash on the endangered Moapa dace. The Band is only one of multiple 
parties that will be withdrawing groundwater from the Coyote Spring Valley and California 
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Wash basins under the programmatic action. 

To date, biological opinions for site-specific actions that have been tiered to the 2006 PBO and 
are still active included analyses for CSI’s appropriated water rights of 4,600 afy from the 
Coyote Spring Valley basin (Tier 1); SNWA’s appropriated water right of 9,000 afy from the 
Coyote Spring Valley basin (Tier 2); 7 afy of the Band’s appropriated 2,500 afy of water (Tier 
(3); 72 afy of water during 5 years of construction and 40 afy during O&M of the Band’s 
appropriated 2,500 afy of water for the K Road Solar Energy Project (Tier 5); up to 300 afy of 
water during 2 years of construction and 30 afy during O&M of the Band’s appropriated 2,500 
afy of water for the Arrow Canyon Solar Project (Tier 6); 1,350 AF of water of SNWA’s 9,000 
afy during construction and operation of the Playa Solar Project on BLM lands within the Dry 
Lake Solar Energy Zone (Tier 7); 200 AF of water during construction and 20 afy during O&M 
of the Band’s appropriated 2,500 afy of water for the proposed Eagle Shadow Mountain Solar 
project (Tier 8); and 200 AF of water during construction and 20 afy during O&M of the Band’s 
appropriated 2,500 afy of water for the proposed Southern Bighorn I Solar project (Tier 9) . 2. 
The highest use of water for the Band would be during construction when 200 AF for the will be 
used for the Project, in addition to 200 AF will be used for the Southern Bighorn I Project, 375 
AF water use for Eagle Shadow Mountain Project, and 300 AF water use for Arrow Canyon 
Solar Project. However, construction is not likely to occur at the same time. The use of up to 20 
afy of water during O&M will contribute to adverse effects on the Muddy River Springs area 
discharge and subsequently the Moapa dace as analyzed in the 2006 PBO. All projected uses are 
well under the Band’s allotted 2,500 afy as designated in the PBO. 

Because pumping for the proposed project will occur concurrently with the potential pumping of 
up to 6,100 afy in the carbonate aquifer of Lower White River Flow System, it will not be 
possible to detect the reduction of flow in the Muddy River Springs Area that would be 
attributable to pumping for the Eagle Shadow Mountain Solar Project. Given the 2,500 afy 
authorized by the State Engineer to the Band and the small portion of this to be used for project 
construction and O&M, effects from this project will be difficult to detect relative to effects of 
pumping the total 16,100 afy as described in the PBO for the MOA. The use of 200 AF during 
construction and up to 20 afy during O&M is only a small portion of the cumulative 16,100 afy 
allowed under the PBO. Adverse effects from the project to Moapa dace habitat are expected to 
be minor given this relatively small volume of water use. Additionally, relative to the total 
volume of 16,100 afy under the PBO for the MOA, cumulative water use will be curtailed per 
the MOA to protect Moapa dace and its habitat. Use of groundwater for the project will become 
part of the environmental baseline for future groundwater withdrawals for the affected aquifer. 

Moapa Dace Conclusions 

The proposed locations of groundwater withdrawal for the Project occur within the Coyote 
Spring Valley and California Wash basins, which, via groundwater, also provide habitat for the 
Moapa dace. The Applicant would use existing Band water rights, and the proposed action would 
include the withdrawal of up to 200 AF of water over an approximately 10-month period for 
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construction-related activities and approximately 20 afy for operations and maintenance. 

The 2006 PBO (Service 2006) analyzed groundwater withdrawal of up to 16,100 afy (which 
includes the water use associated with this project) from the carbonate aquifer connected to the 
Coyote Spring Valley and California Wash basins. The intra-Service PBO concluded that the 
withdrawal of 16,100 afy of groundwater would not result in “jeopardy” for the Moapa dace, in 
part because the 2006 MOA provides for the protection of Moapa dace habitat from ground 
water pumping by curtailing water use of the MOA parties in the event flows in the Muddy River 
Springs Area, specifically at the Warm Springs West Gage, drop below specific triggers. The 
Service estimated that the incidental take of Moapa dace at the programmatic level under 
implementation of the MOA would be a 22-percent loss in riffle habitat and a 16-percent loss in 
pool habitat. The proposed level of water use for the Project is within the analysis of effects of 
the intra-Service PBO. No direct effects to Moapa dace are anticipated to occur during 
construction, O&M, or decommissioning of the project. The Applicant will further minimize 
adverse effects to the Moapa dace by ensuring that all water use is minimized to the maximum 
extent possible during project construction and O&M. As proposed in the groundwater 
monitoring and reporting plan, the amount of water withdrawn for the project will be metered to 
ensure that anticipated water extraction levels are not exceeded. 

Reproduction 

The proposed action may result in the take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury), though this will be difficult to detect. 
Any loss of fish or their habitat would impact reproduction. Future and on-going biological and 
hydrological studies will assist in determining how any flow reductions or thermal load losses 
will affect Moapa dace reproduction. Due to the proposed low water usage for the Project, there 
are likely to be minimal effects to Moapa dace reproduction in the action area. 

Numbers 

The proposed action may result in the take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury), but the actual death or injury of fish 
will be difficult to detect. Because there is relatively low water usage proposed for the Project, 
there are likely to be minimal effects to Moapa dace numbers in the action area. Future and on-
going biological and hydrological studies will assist in determining how any flow reductions or 
thermal load losses will affect Moapa dace numbers. In-stream flow triggers will also provide for 
the curtailment of groundwater pumping should those flow levels be reached, which should 
further reduce the numbers of dace that would be affected. 

Distribution 

The proposed action may result in habitat modification or degradation due to lowering of water 
levels. Any loss of habitat would decrease the distribution of Moapa dace. While we cannot 
estimate the potential loss of habitat from the Project, future and on-going biological and 
hydrological studies will assist in determining how any flow reductions or thermal load losses 
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will affect Moapa dace habitat and their distribution. Due to the proposed low water usage for 
the Project, there are likely to be minimal effects to Moapa dace distribution in the action area. 

Effects on Recovery 

There are no acres of disturbance allowed for Moapa dace habitat under this biological opinion. 
In 1983, the Service prepared a recovery plan for Moapa dace, which was updated and approved 
by the Service in 1996 and identified various tasks to guide recovery (Service 1996). The Service 
assigned the Moapa dace the highest recovery priority because (1) it is the only species within 
the genus Moapa, (2) the high degree of threat to its continued existence, and (3) the high 
potential for its recovery (Service 1996). 

The actions needed for recovery include (1) protect instream flows and historical habitat within 
the upper Muddy River and tributary spring systems, (2) conduct restoration and management 
activities, (3) monitor the Moapa dace population, (4) research population health, and (5) provide 
public information and education. 

Habitat loss and non-native species are contributing factors to the decline of Moapa dace, but we 
anticipate habitat loss will be minimal, and there will be no introduction of non-native species 
under the proposed action. We anticipate effects on recovery of the Moapa dace from the 
proposed Project to be negligible. Therefore, we conclude that the proposed action will not 
appreciably reduce the likelihood of recovery of the Moapa dace. 

CUMULATIVE EFFECTS  

Cumulative effects are those effects of future State, private, or Tribal activities, not involving 
Federal activities that are reasonably certain to occur within the action area of the particular 
Federal action subject to consultation pursuant to section 7 of the Act. Cumulative effects do not 
include future Federal activities that are physically located within the action area of the particular 
Federal action under consultation. Past and present impacts of non-federal actions are considered 
part of environmental baseline conditions. Most of the action area is federally owned, and any 
future projects on these lands would be subject to separate section 7 consultation. Projects that 
may result in adverse effects to the desert tortoise on private and non-Federal land are anticipated 
to fall under purview of existing HCPs and associated incidental take permit.  

Increased development would cause continued habitat loss, degradation, and fragmentation for 
the local desert tortoise population, as well as increased harm of individual desert tortoises, 
contributing to the cumulative degradation of the area. Planned future actions such as future 
transmission line and road corridors, electrical power substations, and industrial solar power 
plants would likely continue this trend. Similarly, future projects that include increases in ground 
water withdrawal could contribute to habitat loss to Moapa dace, however as discussed above, 
Nevada State Engineer Order 1309 greatly curtails new water use in the region. Most future 
actions in the action area would likely require section 7 consultation. 
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CONCLUSION 

Desert Tortoise Jeopardy Conclusion 

When determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we are required to consider whether the action would “reasonably be expected, directly 
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). 

After reviewing the rangewide status of the species, the environmental baseline for the action 
area, the effects of the proposed action, and the cumulative effects, it is the Service’s biological 
opinion that the proposed action is not likely to jeopardize the continued existence of the desert 
tortoise. The Service has reached this conclusion based on the following: 

1. Project impacts to desert tortoise will be minimized or avoided through implementation 
of measures described in the proposed action. The BIA, the Applicant, and their 
contractors will implement numerous measures (e.g., clearance surveys, use of 
authorized desert tortoise biologists and desert tortoise monitors) to ensure that most 
tortoises are located and moved out of harm’s way and potential desert tortoise injury and 
mortality is minimized on project work sites. 

2. Most adult desert tortoises on the project site will be found and translocated; most or all 
of these tortoises will survive the translocation. 

3. Mitigation and remuneration fees, based on acres disturbed, will fund an important 
habitat use study for this newly innovative solar design. 

4. Genetic and demographic connectivity will be minimally reduced and continue to 
function. 

5. Long-term monitoring will likely identify any significant adverse population effects, if 
they occur, which can be addressed through adaptive management. 

6. The project would not significantly affect the rangewide number, distribution, population 
connectivity, or reproduction of the desert tortoise. Desert tortoises that are moved out of 
harm’s way and placed within their home range will remain in the wild with no long-term 
adverse effects to survival and reproduction. 

7. The number of desert tortoises anticipated to be killed or injured is low relative to the 
estimated number of tortoises occurring within the action area and impacted recovery 
unit. Even the loss of all 8 adult desert tortoises estimated to be translocated or moved 
from the project would comprise a very small portion (approximately 0.017 percent) of 
the overall population within the Northeastern Mojave Recovery Unit and an even 
smaller portion (0.004 percent) of desert tortoises range wide. Biologists will find most 
adult desert tortoises during clearance surveys, so killing all 8 adult tortoises is unlikely. 

8. The amount of desert tortoise non-critical habitat proposed to be permanently disturbed is 
small relative to the amount available in the action area and within the Northeastern 
Mojave Recovery Unit. The proposed action would result in the loss of approximately 
0.0003 percent of the total amount of desert tortoise habitat in the Northeastern Mojave 
Recovery Unit and approximately 0.00004 percent of the total amount of desert tortoise 
habitat rangewide (297 acres of 16,745,848 acres). 
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9. There will be no impacts to desert tortoise designated critical habitat. 
10. The effects of the project on desert tortoise would not preclude recovery of the species. 

Moapa Dace Jeopardy Conclusion 

After reviewing the rangewide status of the species, the environmental baseline for the action 
area, the effects of the proposed action, and the cumulative effects, it is the Service’s biological 
opinion that the proposed action is not likely to jeopardize the continued existence of the Moapa 
dace. The Service has reached this conclusion based on the following: 

1. The effects of the proposed action on the Moapa dace are within the scope of the actions 
and effects analyzed in the associated non-jeopardy 2006 PBO (Service 2006). 

2. The highest use of water for the Band would be during construction when 200 AF will be 
used for the Southern Bighorn I Project, 200 AF for the Southern Bighorn II Project, 375 
AF water use for Eagle Shadow Mountain Project, and 300 AF water use for Arrow 
Canyon Solar Project. However, construction is not likely to occur at the same time. The 
use of up to 20 afy of water during O&M for the Project will contribute to adverse effects 
on the Muddy River Springs area discharge and subsequently the Moapa dace as 
analyzed in the 2006 PBO. All projected uses are well under the Band’s allotted 2,500 
afy as designated in the PBO. 

3. The proposed Project would not significantly affect the rangewide reproduction, 
numbers, distribution, or preclude the recovery of the species. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal regulation pursuant to section 4(d} of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Incidental take 
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2}, taking that is incidental to 
and not intended as part of the agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this Incidental 
Take Statement. 

In June 2015, the Service finalized new regulations implementing the incidental take provisions 
of section 7(a)(2) of the Act. The new regulations also clarify the standard regarding when the 
Service formulates an incidental take statement [50 CFR 402.14(g)(7)], from “…if such take 
may occur” to “…if such take is reasonably certain to occur.” This is not a new standard, but 
merely a clarification and codification of the applicable standard that the Service has been using 
and is consistent with case law. The standard does not require a guarantee that take will result; 
only that the Service establishes a rational basis for a finding of take. The Service continues to 
rely on the best available scientific and commercial data, as well as professional judgment, in 
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reaching these determinations and resolving uncertainties or information gaps. 

The measures proposed by BIA as part of this incidental take statement are nondiscretionary and 
must be implemented by BIA, or other jurisdictional Federal agencies as appropriate, so that they 
become binding conditions of any project, contract, grant, or permit issued by BIA, or other 
jurisdictional Federal agencies as appropriate, in order for the exemption in section 7(o)(2) to 
apply. The Service’s evaluation of the effects of the proposed actions includes consideration of 
the measures developed by BIA, to minimize the adverse effects of the proposed action on the 
desert tortoise. Any subsequent changes in the minimization measures proposed by BIA, or other 
jurisdictional Federal agencies as appropriate, may constitute a modification of the proposed 
action and may warrant reinitiation of formal consultation, as specified at 50 CFR § 402.16. 

The BIA, or other jurisdictional Federal agency, has a continuing duty to regulate the activity 
that is covered by this incidental take statement as long as the affected area is retained in Federal 
ownership or control. If BIA, or other jurisdictional Federal agency, (1) fails to require the 
project proponent to adhere to the action-specific terms and conditions of the incidental take 
statement through enforceable terms that are added to the permit or grant document or (2) fails to 
retain oversight to ensure compliance with action-specific terms and conditions, the protective 
coverage of section 7(o)(2) may lapse. 

AMOUNT AND EXTENT OF TAKE 

Desert Tortoise 

The proposed action will result in take (primarily by capture) of all desert tortoises that occur 
within the fenced perimeter of the proposed solar facility and in harm’s way within the 
development areas of the collector lines and access road and areas where tortoise exclusion 
fencing would be installed. Table 9 identifies the incidental take threshold for all age classes of 
desert tortoises during construction activities. Additional desert tortoises in the action area, 
including buffer areas, may be affected by the project to the extent that incidental take may 
occur; however, such effects are anticipated to be minor and involve mostly alteration in feeding, 
sheltering, and reproduction behavior due to reduction or fragmentation of their home ranges. 

We acknowledge that we cannot precisely quantify the amount of take that will occur during all 
project activities. Some of the constraints that make it difficult to determine desert tortoise 
densities and abundance include the cryptic nature of the species (i.e., individuals spend much of 
their lives underground or concealed under shrubs), inactivity in years of low rainfall, and low 
abundance across a broad distribution within several different habitat types. In addition, 
population numbers and distribution of individuals fluctuate in response to weather patterns and 
other biotic and abiotic factors over time. The number of juvenile desert tortoises is even more 
difficult to quantify because of their small size, location underground, and low detection 
probabilities during surveys. The following paragraphs define the form of take and the number of 
individuals we anticipate will be taken by project activities. 

All desert tortoises and most nests with eggs within the proposed fence perimeter for the solar 
facility will be taken as result of the project. Some nests with eggs may survive within the solar 
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field because it will be mowed and not bladed. The actual number of individuals that may be 
missed during clearance surveys and killed during construction is unknown. We expect most 
tortoises missed would be hatchlings and juveniles. Locating the carcasses of small tortoises or 
egg fragments is unlikely. To address this issue, we have used the total threshold for capture of 
subadult and adult individuals (i.e., up to 8 tortoises ≥180 mm) on the proposed project solar 
fields as a surrogate measure of mortality of the smaller size classes. Using this threshold as a 
surrogate assumes that our method used to calculate the estimated abundance of subadult and 
adult desert tortoises also allows us to calculate the number of juveniles that may be affected. 
Detecting more than 8 subadult and adult desert tortoises on the Project site, however, would 
indicate that a larger number of juveniles may be killed or injured during construction and would 
require reinitiation. 

Based on the measures proposed by BIA, desert tortoise survey data, and the proposed action, we 
anticipate that up to 8 adult and subadult tortoises will be captured within the fenced perimeter 
for the solar facility and translocated; and up to 2 adult or subadult desert tortoises may be killed 
or injured. Most activities within the solar field that would result in the need to move tortoises, or 
potentially result in injury or mortality to tortoises, would occur after the installation of perimeter 
fencing when there is a clear delineation between the solar field and the surrounding 
environment. However, geotechnical investigations and pile-testing would occur before the fence 
has been constructed. Any take that may occur within the footprint of the solar field (prior to or 
after the installation of fencing) is accounted for in the included threshold. Additionally, up to 1 
subadult or adult (≥180 mm) may be killed outside of the solar field during construction, and up  
to 7 subadults &  adults ( ≥180 mm) may be killed outside the solar field during operation and 
maintenance. 

For all construction activities, we estimate that up to 5 juvenile tortoises (those that will be 
detected) may be captured and moved or translocated. We estimate that the 43 juveniles not 
detected may be incidentally killed or injured during construction, and that no more that 5 
juveniles will be killed and detected. An undetermined number of tortoise eggs will be destroyed 
because of the project. 

O&M activities may result in incidental take, in the form of mortality or injury, of no more than 
3 subadult or adult desert tortoise per year or a total of 10 for the life of the project within the 
solar field open to desert tortoise. O&M activities may also result in mortality or injury of 4 
juvenile desert tortoises in a single year, not to exceed 40 for the life of the project. It is difficult 
to know how many tortoises may be within the solar site if or when decommissioning activities 
occur in the future. Because we cannot estimate, we have combined take for O&M and 
decommissioning activities. It is also not possible to estimate the number of juveniles that may 
be injured or killed during O&M and decommissioning activities that will not be detected. 

Estimating the number of adult and juvenile tortoises captured and moved during O&M and 
decommissioning is also difficult. The majority of the tortoises that will get captured and moved 
during O&M and decommissioning will be within the solar site that is open for desert tortoises to 
inhabit. 
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If we use the tortoise density estimated for the solar field after construction when tortoises may 
reinhabit the site (6.6 tortoises per km2), we would estimate there to be 27 adults and/or 
subadults and 206 juveniles post construction. Capturing and moving adults and juveniles could 
occur often during O&M due to daily driving within the site and performing needed 
maintenance. We estimate that 10 percent of the estimated adults and juveniles could get moved 
on an annual basis (3 adults and 21 juveniles). The total take for capturing and moving for adults 
and juveniles over the 50-year project life would be 150 adults and 1,050 juveniles. 

All incidental take is outlined in Table 10. 

The temporary and permanent disturbance of approximately 1000 acres of habitat from 
construction of the proposed solar project, collector lines, and access roads may result in harm to 
desert tortoises that use this area as part of their home range. If the proposed project-related 
activities result in impacts to desert tortoise habitat beyond this acreage, the amount or extent of 
take will be exceeded. 

Our estimate of the numbers of desert tortoises that are likely to occur within the action area is 
derived from the pre-project survey data, estimates based on recent tortoise density, and other 
solar project clearance data. We acknowledge that more individuals may be killed or injured 
during construction and O&M activities than is in the incidental take statement because they will 
not be detected. The inability to detect all tortoises is largely due to the cryptic nature of desert 
tortoises, their fossorial habits, and their limited abundance; and in the case of juveniles and 
eggs, their small size and location underground that reduce detection probabilities of these life 
stages. Another confounding factor is that scavengers may locate, consume, or remove carcasses 
before biologists or monitors can locate them. If detected injury and mortality numbers exceed 
those in the incidental take statement, we will assume that the take for non-detected injury and 
mortality has also been exceeded. Reinitiation will then occur for both detected and non-detected 
injury and mortality take. 

The number of desert tortoise eggs taken as a result of the proposed action is unknown, but we 
exempt the incidental take of all eggs. In the effects analysis, we explained that we cannot 
estimate the number of eggs that may be present if surface disturbance occurs during the tortoise 
nesting season (approximately May through September). So while we cannot estimate for the 
number of eggs, should more than 8 adult and subadult tortoises be moved, reinitiation would 
occur. Reinitiation could indicate that more eggs may be destroyed during construction due to 
higher numbers of tortoises in the action area. 

Should the extent of incidental take exceed the level identified, reinitiation of consultation would 
be required (see Reinitiation Requirement). 

Areas Associated with Short-distance and Long-distance Translocation 

Take in the form of capture would occur affecting up to 8 adult and subadult desert tortoises in 
harm’s way and approximately 6 resident desert tortoises in support of translocation activities at 



 
 

  
 

 

 

  

  

 
 

 

 
 

 
 

 
 

 

 
 

 
 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 

 
 

 

 
  

 

 

 
 

 
 

 

 

 
 

 

 
 
 
 

   
 

  
 

  

 
 

 

123 
08ENVS00-2021-F-0110 
and 08ENVS00-2021-I-0111 

Table 10. Desert tortoise incidental take thresholds.  
Type of take Construction 

(detected) 

Construction 

(not detected) 

O&M and 

decommissioning 

activities 

Total 

Incidental 

Take 

Death or injury- 
subadults & 
adults (≥180 mm) 
inside solar field 

2 0 101 12 

Death or injury- 
subadults & 
adults (≥180 mm) 
outside solar field 

1 0 72 8 

Death or injury- 
hatchlings & 
juveniles (<180 
mm) inside and 
outside solar field 

5 433 404 88 

Capture-
subadults & 
adults (≥180 mm) 

We estimate that 8 
adults/subadults 
may be moved 
within the solar 
field and 5 resident 
tortoises handled in 
the Recipient Site 

N/A5 1506 163 

Capture-
hatchling & 
juveniles (<180 
mm) 

We estimate that 5 
juveniles may be 
moved during all 
construction 
activities, and 5 
juveniles handled 
within the site, and 
5 juveniles handled 
in Recipient Site 

N/A5 1,0507 1,065 

1 Not to exceed 3 per calendar year or 10 during the life of the project within fenced areas open to desert tortoise. 
2 Not to exceed one per calendar year or 7 during the life of the project. 
3 Not detected due to their small size and location underground. 
4 Not to exceed 4 per calendar year or 40 during the life of the project. 
5 Not applicable - It is not possible to not detect a tortoise that has been captured and moved. 
6 Not to exceed 3 per calendar year or 150 during the life of the project (50 years). 
7 Not to exceed 21 per calendar year or 1,050 during the life of the project (50 years). 

recipient and control areas. We anticipate that health assessments, including collection of 
biological samples, and attaching transmitters would be performed on individuals moved from 
the solar site as described within the translocation plan. Take in the form of capture is expressed 
in terms of individuals, but these individuals may be handled as a result of translocation and 
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monitoring multiple times. All activities at control sites will be covered under section 
10(a)(1)(A) recovery permits. Also, it is important to note that some monitoring activities 
including health assessment and telemetry was conducted prior to completion of this biological 
opinion under 10(a)(1)(A) recovery permits. Take associated with handling of these tortoises will 
henceforth be covered under this incidental take statement. We anticipate that health 
assessments, including collection of biological samples, and attaching transmitters would be 
performed on all individuals moved from the solar site. Although the release of adult and 
subadult tortoises into the Recipient Site may disrupt normal behaviors of resident tortoises in 
the short-distance translocation areas, we do not believe this level of disruption will result in 
incidental take of more than a small number (e.g., <5) of individuals. If this take were to occur, it 
could not be determined if the translocation of project tortoises caused the resident tortoise 
mortality or if it was due to natural causes. We do not anticipate that the collection of blood 
samples of those animals that will be moved out of the project site will result in the death or 
injury of any individuals because Service-approved authorized desert tortoise biologists will 
perform health assessments in accordance with the most recent Service guidance (Service 2009a 
2019b). 

The post-translocation monitoring program will include attaching transmitters and conducting 
periodic health assessments. Although transmittered desert tortoises may be captured multiple 
times over the course of the post-translocation monitoring period, we do not anticipate that any 
tortoises will be directly killed or injured due to post-translocation monitoring activities. 

An unknown number of translocated desert tortoises may be preyed upon by predators. If 
monitoring determines that predation of translocated tortoises exceeds 10 percent of the tortoises 
translocated, the BIA, Service, and Applicant will meet and consider additional measures to 
minimize this effect. We do not estimate in the take statement how many tortoises may be taken 
through predation, as it is not possible to calculate such outcomes. 

Moapa Dace 

The Service anticipates that incidental take of Moapa dace through harm (i.e., habitat 
modification or degradation that results in death or injury) is unlikely to occur. If it were to 
occur, the actual death or injury of fish would be difficult to detect because (1) the species has a 
small body size and (2) finding a dead or impaired specimen is unlikely in a flowing stream 
environment. However, habitat modification or degradation that could result in take of Moapa 
dace would be detectable and measurable. Therefore, we are expressing take of Moapa dace in 
terms of habitat loss resulting from changes in habitat characteristics, such as water temperature, 
water chemistry, and water flows. Although the extent of effects to the species as a result of the 
proposed action is not yet known, future and on-going biological and hydrological studies will 
assist us in determining how flow reductions and thermal load losses will affect Moapa dace 
habitat, food availability, reproduction, and fecundity. 

Perhaps the most significant impact to Moapa dace habitat that could result from implementation 
of the proposed action, as a result of decreased discharge and subsequent wetted area, is the 
reduction of overall volume of water that would be available to the species within the channel. 
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Larger water volumes provide the habitat necessary for increased food production and 
subsequently larger fish, thus greater fecundity. Hence, more numerous, larger eggs provide a 
better opportunity for species long-term survival. 

We have estimated that withdrawal of 200 AF of groundwater over 18 months during 
construction and 20 afy of groundwater estimated to be needed during O&M of the Project may 
contribute to the incidental take of Moapa dace by potentially reducing riffle and pool habitat. 
However, habitat loss and associated incidental take of Moapa dace specific to the proposed 
Project is difficult to separate from the other parties simultaneously withdrawing groundwater 
from different locations within the same carbonate aquifer. Given this, we established habitat 
loss and associated incidental take of Moapa dace by evaluating the impacts to Moapa dace 
habitat on a landscape level in the 2006 PBO. Incidental take is not authorized under the PBO 
but deferred to project-specific (tiered) opinions. 

We have estimated that withdrawal of up to 200 AF of groundwater during construction and 20 
afy of groundwater estimated to be needed during O&M of the project may contribute to the 
incidental take of Moapa dace by potentially reducing riffle and pool habitat. However, habitat 
loss and associated incidental take of Moapa dace specific to the proposed project is difficult to 
separate from the other parties simultaneously withdrawing groundwater from different locations 
within the same carbonate aquifer. Given this, we established habitat loss and associated 
incidental take of Moapa dace by evaluating the impacts to Moapa dace habitat on a landscape 
level in the 2006 PBO. Incidental take is not authorized under the PBO but deferred to project-
specific (tiered) opinions. 

Based on the analysis in the intra-Service PBO, which established a cumulative loss threshold for 
all groundwater withdrawal of up to 16,100 afy of 22 percent riffle habitat and 16 percent pool 
habitat for the Moapa dace, the total incidental take of Moapa dace for the Arrow Canyon Solar 
project will be considered cumulative to the same threshold. As a surrogate for this habitat-based 
incidental take, should flows at the Warm Springs West gage decline to a flow below 2.7 cfs, the 
amount of incidental take for all tiered actions under the MOA, including this project, would be 
exceeded for the Moapa dace. 

EFFECT OF TAKE 

In the accompanying biological opinion, the Service determined that these levels of anticipated 
take associated with this project alone are not likely to jeopardize the continued existence or 
adversely affect the recovery of the Mojave desert tortoise or Moapa dace. This determination is 
based in part on the implementation of minimization measures detailed in this biological opinion 
and BA provided by BIA with their request for consultation and subsequent discussions during 
the consultation period. 

REASONABLE AND PRUDENT MEASURES (RPMS) WITH TERMS AND CONDITIONS 

The BIA, the Band, and Applicant will implement numerous minimization measures included as 
part of the proposed action to minimize the incidental take of Mojave desert tortoise. Our 
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evaluation of the proposed action is based on the assumption that the actions as set forth in the 
“Proposed Minimization Measures” section of this biological opinion will be implemented. The 
Service believes these measures are adequate and appropriate to minimize the incidental take of 
desert tortoise. Therefore, we are not including any reasonable and prudent measures with terms 
and conditions in this incidental take statement. 

Similarly, for Moapa dace, the BIA and Tribe will implement conservation measures outlined in 
the Muddy River MOA that are specific to the project Applicant, as well as those measures to be 
carried out in conjunction with other Parties to the MOA. The specific measures applicable to the 
Tribe are detailed in the PBO (File No. 1-5-05-FW-536). The Service believes these measures 
are adequate and appropriate to minimize the incidental take of Moapa dace. Therefore, we are 
not including any reasonable and prudent measures with terms and conditions in this incidental 
take statement. 

Any proposed changes to the minimization measures or in the conditions under which project 
activities were evaluated may constitute a modification of the proposed action. If this 
modification causes an effect to Mojave desert tortoise not considered in this biological opinion, 
reinitiation of formal consultation pursuant to the implementing regulations of section 7(a)(2) of 
the Act (50 CFR § 402.16) may be warranted. 

To be exempt from the prohibitions of section 9 of the Act, the BIA, the Band, and the 
Applicant, including all agents, consultants, and contractors, must comply with the proposed 
measures in the Description of the Proposed Action incorporated into this incidental take 
statement by reference. Collectively, these measures are intended to minimize the impact of 
incidental take on the Mojave desert tortoise and Moapa dace and are non-discretionary. 

REPORTING REQUIREMENTS  

The BIA must report the progress of the action and its impact on the species to the Service as 
specified in this incidental take statement. The BIA will ensure that a report documenting desert 
tortoise encounters, incidental take (including capture and moving), and effectiveness and 
compliance with the desert tortoise protection measures is prepared and submitted to the 
Service’s Southern Nevada Fish and Wildlife Office in Las Vegas. 

Reports are required quarterly during the duration of construction and annually during O&M for 
the life of the facilities. The BIA may delegate this responsibility to the Applicants. In addition, a 
final construction report will be submitted to the Service within 60 days of completion of 
construction of the project. All quarterly reports are due by the 10th of each of the following 
months (January, April, July, October), and annual reports are due February 1 of each year. The 
Service anticipates the first annual report by February 1, 2022, if construction or project 
activities occur in 2021. Annual status updates shall be provided to the Service during O&M 
activities for the life of the facility. 

Specifically, all reports must include information on any instances when desert tortoises were 
killed, injured, or handled; the circumstances of such incidents; and any actions undertaken to 
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prevent similar incidents from reoccurring. Additionally, the reports should provide detailed 
information regarding each desert tortoise handled or observed and the names of all monitors 
involved in the project and the authorized desert tortoise who supervised their actions. 
Information will include the following: location (GPS), date and time of observation, whether 
desert tortoise was handled, general health, and whether it voided its bladder, location desert 
tortoise was moved from and location moved to, unique physical characteristics of each tortoise, 
and effectiveness and compliance with the desert tortoise protection measures. Any incident 
occurring during project activities that was considered by the FCR, authorized desert tortoise 
biologist, or biological monitor to be in non-compliance with this biological opinion will be 
documented immediately by the authorized desert tortoise biologist. 

Additional reporting requirements for translocation and monitoring are within the Translocation 
Plan (Appendix). 

DISPOSITION OF DEAD OR INJURED SPECIMENS 

To ensure that the protective measures are effective and are being properly implemented, BIA 
shall contact the Service immediately if a desert tortoise is killed or injured as a result of any 
activity covered under this biological opinion. Upon locating a dead or injured desert tortoise 
within the action area, notification must be made by phone to the Southern Nevada Fish and 
Wildlife Office at (702) 515-5230. At that time, the Service and BIA shall review the 
circumstances surrounding the incident to determine whether additional protective measures are 
required. Care should be taken in handling sick or injured animals to ensure effective treatment 
and care or the handling of dead specimens to preserve biological material in the best possible 
state for later analysis of cause of death. 

In conjunction with the care of sick or injured desert tortoises or preservation of biological 
materials from a dead animal, the finder has the responsibility to carry out instructions provided 
by the Service to ensure that evidence intrinsic to the specimen is not unnecessarily disturbed. 

Injured desert tortoises shall be delivered to any qualified veterinarian for appropriate treatment 
or disposal. Dead desert tortoises suitable for preparation as museum specimens shall be frozen 
immediately and provided to an institution holding appropriate Federal and State permits per 
their instructions. Should no institutions want the desert tortoise specimens, or if it is determined 
that they are too damaged (crushed, spoiled, etc.) for preparation as a museum specimen, then 
they may be buried away from the project area or cremated, upon authorization by the Service. 
BIA or the Applicant shall bear the cost of any required treatment of injured desert tortoises, 
euthanasia of sick desert tortoises, or cremation of dead desert tortoises. Should sick or injured 
desert tortoises be treated by a veterinarian and survive, they may be transferred as directed by 
the Service. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
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species. Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or critical habitat, to help implement 
recovery plans, or to develop information. In order for the Service to be kept informed of actions 
that either minimize or avoid adverse effects or that benefit listed species or their habitats, the 
Service requests notification of the implementation of any conservation recommendations. The 
Service hereby makes the following conservation recommendations: 

1. We recommend the BIA and the Band work with solar energy project Applicants to 
design and construct solar projects in desert tortoise habitat to allow all vegetation (other 
than that necessary for project infrastructure) to remain underneath the solar panels and 
allow tortoise to repatriate these areas following construction. 

2. We recommend the BIA and the Band continuously monitor the recorded groundwater 
level in the reservation production well that will be pumped for this project in order to 
validate the anticipated impacts from pumping. 

3. We recommend that the Applicant consider Band members for certain tortoise 
monitoring activities.  

4. We recommend that the Band salvage plants on the solar project site for use in habitat 
enhancement or restoration on the Reservation. 

5. We recommend that the Band and Applicant consider retrofitting the existing irrigation 
diversion of the Muddy River on the Reservation to function as a barrier to non-native 
fish, which are a threat to the Moapa dace, as well as a diversion structure in consultation 
with the Service. 

6. Desert tortoise fencing installed for the previously proposed Ash Grove Cement Project 
should be removed or breaches established to reduce fragmentation of the habitat and 
reduce the threat to tortoises and other wildlife. 

7. We recommend the removal of all carcasses (any species) found within the project site to 
eliminate such subsidies and prevent attraction to the site by predators. 

REINITIATION NOTICE 

This concludes formal consultation on the actions outlined in your request received June 11, 
2019. As required by 50 CFR § 402.16, reinitiation of consultation is required and shall be 
requested by the Federal agency or by the Service, where discretionary Federal involvement or 
control over the action has been retained or is authorized by law and if:  (1) The amount or extent 
of incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat that was not considered in the biological opinion or written 
concurrence; or (4) a new species is listed or critical habitat designated that may be affected by 
the action. In instances where the amount or extent of incidental take is exceeded, any operations 
causing such take must cease pending reinitiation. 
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An agency shall not be required to reinitiate consultation after the approval of a land 
management plan prepared pursuant to 43 U.S.C. 1712 or 16 U.S.C. 1604 upon listing of a new 
species or designation of new critical habitat if the land management plan has been adopted by 
the agency as of the date of listing or designation, provided that any authorized actions that may 
affect the newly listed species or designated critical habitat will be addressed through a separate 
action-specific consultation. This exception to reinitiation of consultation shall not apply to those 
land management plans prepared pursuant to 16 U.S.C. 1604 if (1) fifteen years have passed 
since the date the agency adopted the land management plan prepared pursuant to 16 U.S.C. 
1604 and (2) five years have passed since the enactment of Public Law No. 115-141 [March 23, 
2018] or the date of the listing of a species or the designation of critical habitat, whichever is 
later. 

If you have any questions about this biological opinion, please contact Kelly Douglas in the 
Southern Nevada Fish and Wildlife Office at (702) 515-5102 or by e-mail at 
kelly_douglas@fws.gov. Please reference File Nos. 08ENVS00-2021-F-0110 and 08ENVS00-
2021-I-0111  in future correspondence concerning this consultation. 

cc: Chairman, Moapa Band of Paiutes, Moapa, Nevada 
Regional Environmental Protection Officer, Bureau of Indian Affairs, Western Regional

  Office, Phoenix, Arizona 
Supervisory Biologist - Habitat, Nevada Department of Wildlife, Las Vegas, Nevada 

mailto:kelly_douglas@fws.gov
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APPENDIX: DESERT TORTOISE TRANSLOCATION PLAN, SOUTHERN BIGHORN 
SOLAR II PROJECT CLARK COUNTY, NEVADA 
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M__[OUM`QPĀO[Z`^MO`[^!_""#Ā`TQĀA[M\MĀ6MZPĀ[RĀDMUa`Q_Ā!6MZP"#ĀMZPĀ̀TQĀ6a^QMaĀ[RĀ=ZPUMZĀ5RRMU^_Ā 
!6=5"ĀM_Ā`TQĀXQMPĀRQPQ^MXĀMSQZOe#ĀMZPĀ[`TQ^ĀM\\^[\^UM`QĀMSQZOUQ_#Ā_aOTĀM_ĀI%G%Ā:U_TĀMZPĀKUXPXURQĀ 
GQ^bUOQĀ!IG:KG"%Ā 

  
HTQĀ D^[VQO`Ā c[aXPĀ NQĀ X[OM`QPĀ [ZĀ `TQĀ A[M\MĀ FUbQ^Ā=ZPUMZĀ FQ_Q^bM`U[ZĀ !FQ_Q^bM`U[Z"Ā MZPĀ MĀ 
:QPQ^MXXe$PQ_USZM`QPĀ a`UXU`eĀ O[^^UP[^Ā [ZĀ FQ_Q^bM`U[ZĀ XMZP_Ā YMZMSQPĀ NeĀ `TQĀ 6a^QMaĀ [RĀ @MZPĀ 
AMZMSQYQZ`Ā!6@A"%Ā 

HTQĀ\^[\[_QPĀD^[VQO`Āc[aXPĀNQĀX[OM`QPĀM\\^[dUYM`QXeĀ *'ĀYUXQ_ĀZ[^`TQM_`Ā[RĀ@M_ĀJQSM_ĀUZĀ7XM^WĀ 
7[aZ`e#ĀBQbMPM#ĀcQ_`Ā[RĀ=$(,ĀMZPĀQM_`Ā[RĀI%G%Ā<USTcMeĀ0*%ĀHTQĀG6GDĀ==Āc[aXPĀNQĀX[OM`QPĀ[ZĀa\Ā 
`[Ā(#'''ĀXQM_QPĀMO^Q_Ā[ZĀ`TQĀFQ_Q^bM`U[Z%ĀĀ 

AMV[^ĀD^[VQO`ĀO[Y\[ZQZ`_ĀUZOXaPQĀ`TQĀR[XX[cUZS1Ā 

•  G[XM^ĀRUQXP_Ā 
•  6M``Q^eĀ9ZQ^SeĀG`[^MSQĀGe_`QYĀ!69GG"Ā 
•  7[XXQO`[^ĀXUZQĀ 
•  GU`QĀRQZOUZSĀ 
•  7[YYaZUOM`U[Z_Ā_e_`QY_ĀUZR^M_`^aO`a^QĀ 
•  C\Q^M`U[ZĀMZPĀYMUZ`QZMZOQĀ!C A"ĀNaUXPUZSĀ 
•  5OOQ__Ā^[MP_Ā 

Ā 

Ā( Ā 
Ā 



HTQĀYMV[^U`eĀ[RĀ̀TQĀD^[VQO`ĀU_ĀX[OM`QPĀ[ZĀ`TQĀFQ_Q^bM`U[Z%Ā5Ā\[ ^`U[ZĀ[RĀ̀TQĀO[XXQO`[^ĀXUZQĀU_ĀX[OM`QPĀ 
[ZĀ̀TQĀFQ_Q^bM`U[ZĀcU`TUZĀMĀPQ_USZM`QPĀa`UXU`eĀO[^^UP[^Ā`TM`ĀU_ĀYMZMSQPĀNeĀ̀TQĀ6@A%Ā5Ā\[^`U[ZĀ[RĀ 
`TQĀQdU_`UZSĀMOOQ__Ā^[MPĀU_ĀX[OM`QPĀ[ZĀ6@AĀXMZP%Ā Ā_T[c_Ā̀TQĀX[OM`U[ZĀ[RĀ̀TQĀ\^[\[_QPĀ 
O[Y\[ZQZ`_Ā[RĀ`TQĀD^[VQO`ĀMZPĀM__[OUM`QPĀRMOUXU`UQ_%ĀĀ 

D[cQ^Ā\^[PaOQPĀNeĀ̀TQĀD^[VQO`Āc[aXPĀNQĀO[ZbQeQPĀbUMĀ`TQĀO[XXQO`[^ĀXUZQĀ`[ĀG6GD==Ā_aN_`M`U[Z#Ā 
cTUOTĀc[aXPĀNQĀO[Z_`^aO`QPĀUZĀ`TQĀ\^QbU[a_XeĀM\\^[bQPĀ9MSXQĀGTMP[cĀA[aZ`MUZĀTUST$b[X`MSQĀ 
M^QM%Ā :^[YĀ `TQ^Q#Ā `TQĀ QXQO`^UOU`eĀ SQZQ^M`QPĀ c[aXPĀ O[ZZQO`Ā `[Ā `TQĀ QdU_`UZSĀ )*'$WUX[b[X`Ā !WJ"Ā 
`^MZ_YU__U[ZĀSQZQ^M`U[ZĀUZ`Q^O[ZZQO`U[ZĀ!SQZ$`UQ"ĀXUZQĀcU`TUZĀMĀPQ_USZM`QPĀa`UXU`eĀO[^^UP[^ĀcTUOTĀ 
c[aXPĀPQXUbQ^Ā`TQĀQXQO`^UOU`eĀ`[Ā`TQĀ^QSU[ZMXĀS^UPĀM`ĀBJĀ9ZQ^Sel_ĀFQUPĀ;M^PZQ^ĀGaN_`M`U[Z%Ā 

5ĀO[Y\XQ`QĀD^[VQO`ĀPQ_O^U\`U[ZĀU_Ā\^Q_QZ`QPĀUZĀ7TM\`Q^Ā)Ā[RĀ`TQĀD^[VQO`Ā65Ā!6=5Ā)')'"%Ā 

Ā) Ā 
Ā 
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HTQĀD^[VQO`ĀM^QMĀ!MX_[ĀOMXXQPĀ`TQĀ_[XM^Ā_U`Q"ĀU_ĀWZ[cZĀ̀[ĀNQĀ[OOa\UQPĀNeĀ̀TQĀA[VMbQĀPQ_Q^`Ā`[^`[U_Q#Ā 
MĀ_`M`QĀMZPĀRQPQ^MXXeĀ`T^QM`QZQPĀ_\QOUQ_Ā!IG:KGĀ  (00'"%Ā<Q^Q#Ā_[YQĀ̀[^`[U_Q_ĀPU_O[bQ^QPĀUZĀ̀TQĀ 
UY\MO`ĀM^QMĀcUXXĀNQĀPU^QO`XeĀ`^MZ_X[OM`QPĀUZ`[Ā̀TQĀZQM^NeĀG`aPeĀ5^QMĀFQOU\UQZ`ĀGU`QĀ!cTUOTĀMX_[Ā 
\[__Q__ĀQdU_`UZSĀ`[^`[U_QĀ\[\aXM`U[Z_"ĀMZPĀ[`TQ^Ā̀[^`[U_Q_ĀcUXXĀNQĀY[bQPĀ̀[ĀT[XPUZSĀ\QZ_ĀNQR[^QĀ 
^QXQM_UZSĀ`TQYĀNMOWĀUZ`[Ā`TQĀ\^[VQO`ĀM^QMĀ[^Ā̀̂ MZ_X[OM`UZSĀ`TQYĀ̀[Ā[`TQ^Ā_aU`MNXQĀM^QM_ĀM_ĀPQ`Q^YUZQPĀ 
UZĀ O[[^PUZM`U[ZĀ cU`TĀ IG:KG#Ā R[XX[cUZSĀ `TQĀ O[Y\XQ`U[ZĀ [RĀ O[Z_`^aO`U[Z%Ā HTQĀ S[MXĀ [RĀ `TQĀ 
`^MZ_X[OM`U[ZĀ \XMZĀ U_Ā ̀ [Ā QbMXaM`QĀ ̀ TQĀ QRRQO`UbQZQ__Ā [RĀ PQbQX[\UZSĀ ̀ TQĀ _U`QĀ UZĀ MĀ cMeĀ ̀ TM`Ā XQMbQ_Ā 
bQSQ`M`U[ZĀMZPĀMXX[c_ĀR[^Ā̂Q[OOa\M`U[ZĀNeĀPQ_Q^`Ā`[^`[U_Q_%Ā5Ā\ [^`U[ZĀ[RĀ̀TQĀ̂̀MZ_X[OM`QPĀ`[^`[U_Q_Ā 
cUXXĀ NQĀ TQXPĀ `QY\[^M^UXeĀ UZĀ \QZ_Ā MZPĀ ^Q`a^ZQPĀ `[Ā `TQĀ \^[VQO`Ā MQ̂M#Ā cTQ^QM_Ā [`TQ^_Ā cUXXĀ NQĀ 
`^MZ_X[OM`QPĀa\Ā̀ [ĀM\\^[dUYM`QXeĀ,''Ā YQ`Q^_ĀMPVMOQZ`Ā`[Ā̀TQĀ\^[ VQO`ĀRQZOQĀMZPĀMXX[cQPĀ`[Ā̂Q`a^ZĀ[ZĀ 
`TQU^Ā [cZ%Ā G\QOURUOMXXe#Ā ̀ T[_QĀ ̀ [^`[U_Q_Ā R[aZPĀ S^QM`Q^Ā ̀ TMZĀ M\\^[dUYM`QXeĀ ,''Ā  YQ`Q^_Ā R^[YĀ ̀ TQĀ 
RQZOQXUZQĀcUXXĀ\^UYM^UXeĀNQĀ̂̀MZ_X[OM`QPĀUZ`[Ā̀TQĀZQM^NeĀFQOU\UQZ`ĀGU`QĀ[ZĀMĀOM_Q$Ne$OM_QĀNM_U_ĀURĀ 
PQ`Q^YUZQPĀM\\^[\^UM`QĀ`T^[aSTĀO[[^PUZM`U[ZĀcU`TĀIG:KG%ĀHT[_QĀ̀[^`[U_Q_ĀR[aZPĀUZĀ`TQĀ\^[VQO`Ā 
UZ`Q^U[^Ā cUXXĀ \^UYM^UXeĀ NQĀ `QY\[^M^UXeĀ \QZZQPĀ MZPĀ ^Q`a^ZQPĀ `[Ā `TQĀ \^[VQO`Ā UZ`Q^U[^Ā R[XX[cUZSĀ 
O[Z_`^aO`U[ZĀ!_QQĀ  "%ĀĀ=ZĀMZĀQRR[^`Ā`[Ā_QXQO`Ā^QOU\UQZ`Ā_U`Q_ĀcTUOTĀYQQ`Ā`TQĀO^U`Q^UMĀ[RĀIG:KGĀ  
SaUPQXUZQ_Ā !IG:KGĀ  )'(/"#Ā  M_Ā a\PM`QPĀ UZĀ O[[^PUZM`U[ZĀ cU`TĀ IG:KG# Ā PM`MĀ [ZĀ ̀ TQĀ TMNU`M`Ā MZPĀ 
`[^`[U_QĀ PQZ_U`UQ_Ā cU`TUZĀ `TQĀ D^[VQO`Ā M^QMĀ !UZOXaPUZSĀ \^QXUYUZM^eĀ PM`MĀ MN[a`Ā `TQĀ _a^^[aZPUZSĀ 
^QOU\UQZ`ĀM^QM"ĀcM_ĀO[XXQO`QPĀUZĀG\^UZSĀ)'(0%ĀĀ 

HTQĀ[NVQO`UbQ_Ā[RĀ`TU_Ā`^MZ_X[OM`U[ZĀ\XMZĀM^QĀ`[Ā\^[bUPQ1ĀĀ 

 9_`UYM`Q_Ā[RĀ`[^`[U_QĀ\[\aXM`U[ZĀPQZ_U`eĀcU`TUZĀ`TQĀD^[VQO`Ā_U`QĀMZPĀFQOU\UQZ`ĀGU`Q_2ĀĀ 
 8Q`MUXQPĀPQ_O^U\`U[Z_Ā[RĀ\^Q$OXQM^MZOQ#Ā`^MZ_X[OM`U[Z&^Q`a^Z#ĀMZPĀ\[_`$`^MZ_X[OM`U[Z&^Q`a^ZĀ 

Y[ZU`[^UZSĀYQ`T[P_2ĀĀ 
 AQ`T[P_Ā̀[ĀMb[UPĀMZPĀYUZUYUfQĀ_`^Q__#ĀPU_`a^NMZOQ#ĀMZPĀUZVa^UQ_Ā̀[Ā̀^MZ_X[OM`QP&^Q`a^ZQPĀ 

MZPĀ^Q_UPQZ`Ā`[^`[U_Q_2ĀMZP#Ā 
+  G`^M`QSUQ_Ā R[^Ā \[_`$`^MZ_X[OM`U[Z&^Q`a^ZĀ Y[ZU`[^UZSĀ MZPĀ ^Q\[^`UZSĀ `[Ā TQX\Ā YMdUYUfQĀ 

_a^bUb[^_TU\Ā MZPĀ QbMXaM`QĀ `TQĀ _T[^`$`Q^YĀ QRRQO`UbQZQ__Ā [RĀ `^MZ_X[OM`U[Z&^Q`a^ZĀ UZĀ 
O[[^PUZM`U[ZĀcU`TĀY[ZU`[^UZSĀQRR[^`_Ā\XMZZQPĀR[^Ā̀TQĀMPVMOQZ`ĀG[a`TQ^ZĀ6UST[^ZĀG[XM^Ā=Ā 
D^[VQO`Ā!G6GD="%Ā 

  
HTQ_QĀ_`Q\_ĀM^QĀ\^Q_QZ`QPĀUZĀ`TQĀOT^[Z[X[SUOMXĀ[^PQ^ĀUZĀcTUOTĀ`TQeĀTMbQĀNQQZĀ[^ĀcUXXĀNQĀO[ZPaO`QPĀ 
MZPĀTMbQĀNQQZĀO[Y\UXQPĀR^[YĀIG:KGĀSaUPMZOQĀ!IG:KGĀ )'(0"#ĀM_Āa\PM`QPĀUZĀO[[^PUZM`U[ZĀcU`TĀ 
6=5#ĀMZPĀIG:KG%ĀĀ 

HT[_QĀ̀M_W_ĀXU_`QPĀaZPQ^ĀGQO`U[Z_Ā *%'ĀMZPĀ+%'ĀcQ^QĀO[Y\XQ`QPĀNeĀ̀TQĀD^[\[ZQZ`ĀUZĀG\^UZSĀ 0%Ā 
HTQĀ_`Q\_Ā[a`XUZQPĀUZĀGQO`U[Z_Ā,%'ĀMZPĀ-%'ĀM^QĀ\XMZZQPĀ`[Ā[OOaĀ̂\^U[^Ā̀[ĀMZPĀPa^UZSĀO[Z_`^aO`U[ZĀ[RĀ 

Ā  +Ā  
Ā 



`TQĀ \^[VQO`#Ā MZPĀ R[^Ā \[_`$`^MZ_X[OM`U[ZĀ Y[ZU`[^UZS%Ā 8M`MĀ O[XXQO`U[ZĀ MZPĀ ̂ Q\[^`UZSĀ M^QĀ PU_Oa__QPĀ 
aZPQ^ĀQMOTĀ_QO`U[Z%Ā 

:[^Ā\a^\[_Q_Ā[RĀ̀TU_Ā\XMZ#Ā`TQĀ̀[^`[U_QĀMO`UbQĀ_QM_[ZĀU_ĀPQRUZQPĀM_Ā5\^UXĀ (Ā̀[ĀAMeĀ *(ĀMZPĀGQ\`QYNQ^Ā 
(Ā̀ [ĀCO`[NQ^Ā *(%Ā5XXĀ[`TQ^Ā̀UYQ_Ā[RĀ̀TQĀeQM^ĀM^QĀ^QRQ^^QPĀ`[ĀM_Ā̀TQĀXQ__ĀMO`UbQĀ_QM_[Z%Āj?Z[cZĀ  
UZPUbUPaMX_kĀ^QRQ^_Ā`[ĀMZeĀ`[^`[U_QĀ`TM`ĀcUXXĀNQĀ_aN_Q]aQZ`XeĀUPQZ`URUQPĀ[\\[^`aZU_`UOMXXeĀPa^UZSĀ\^Q$ 
`^MZ_X[OM`U[ZĀ Y[ZU`[^UZSĀ cU`TUZĀ `TQĀ D^[VQO`Ā M^QMĀ \^U[^Ā `[Ā `TQĀ _̀ M^`Ā [RĀ OXQM^MZOQĀ MO`UbU`UQ_%Ā 
j5PPU`U[ZMXĀUZPUbUPaMX_kĀ^QRQ^_Ā`[Ā̀[^`[U_Q_Ā`TM`ĀYMeĀNQĀUPQZ`URUQPĀPa^UZSĀOXQM^MZOQĀ_a^bQe_ĀNa`Ā 
cQ^QĀ Z[`Ā \^QbU[a_XeĀ ̂ QO[^PQPĀ cU`TUZĀ ̀ TQĀ D^[VQO`Ā M^QM%Ā B[Ā ̀ [^`[U_Q_Ā M^QĀ Oa^^QZ`XeĀ ̀ ^MZ_YU``Q^QP%Ā 
5PaX`Ā̀[^`[U_Q_ĀM^QĀPQRUZQPĀM_ĀMZUYMX_Āh(/'Ā YYĀA7@#ĀMZPĀVabQZUXQĀ̀[^`[U_Q_ĀM^QĀMZUYMX_Ā3(/'Ā YYĀ 
A7@%Ā 

HTQĀR[XX[cUZSĀ`UYQXUZQĀ\^[bUPQ_ĀMĀSQZQ^MXĀPQ_O^U\`U[ZĀ[RĀ`TQĀ_Q]aQZOQĀ[RĀQbQZ`_1Ā 

G\^UZSĀ)'(0$:MXXĀ)')'Ā 
•  H^MZ_X[OM`U[ZĀ[RĀ`[^`[U_QĀcM_ĀPQ`Q^YUZQPĀZQOQ__M^eĀR[^Ā`TQĀPQbQX[\YQZ`Ā[RĀD^[VQO`%Ā 

• =ZU`UMXĀ`^MZ_QO`Ā_a^bQe_ĀcQ^QĀO[ZPaO`QPĀcU`TUZĀ`TQĀ\^[VQO`ĀM^QMĀMZPĀ\[^`U[Z_Ā[RĀ\^[\[_QPĀ 
FQOU\UQZ`ĀGU`QĀ!PQRUZQPĀM_Ā`TQĀM^QMĀUYYQPUM`QXeĀ[a`_UPQĀ`TQĀ\^[ VQO`ĀM^QMĀN[aZPM^UQ_Ā\Xa_ĀMĀ 
(%,ĀWYĀNaRRQ^"Ā`[ĀQ_`UYM`QĀ`[^`[U_QĀPQZ_U`UQ_%Ā8a^UZSĀ̀TU_Ā_a^bQeĀQRR[^`#ĀZ[Ā̀[^`[U_Q_ĀcQ^QĀ 
YM^WQPĀ [^Ā SUbQZĀ TQMX`TĀ M__Q__YQZ`_%Ā <[cQbQ^#Ā ̀ TQ_QĀ _a^bQe_Ā _Q^bQĀ M_Ā ̀ TQĀ NM_U_Ā R[^Ā MXXĀ 
PQZ_U`eĀQ_`UYM`Q_ĀR[^ĀN[`TĀ`TQĀ_[XM^Ā_U`QĀMZPĀ`TQĀFQOU\UQZ`ĀGU`Q%Ā 

G\^UZSĀ)')(Ā 
•  Ga^bQe_Ā cUXXĀ NQĀ O[ZPaO`QPĀ cU`TUZĀ `TQĀ \^[VQO`Ā M^QMĀ MZPĀ ^QOQUbQ^Ā _U`QĀ ̀ [Ā O[XXQO`Ā TQMX`TĀ 

M__Q__YQZ`ĀUZR[^YM`U[ZĀMN[a`ĀQdU_`UZSĀ`[^`[U_QĀ\[\aXM`U[Z_%Ā 
•  5Z`UOU\M`QPĀ\^Q\M^M`U[ZĀ[RĀRU^_`ĀH^MZ_X[OM`U[ZĀFQbUQcĀDMOWMSQĀ!HFD"ĀR[^ĀRU^_`Ā`^MZ_X[OM`U[ZĀ 

QbQZ`#ĀcTUOTĀcUXXĀUZOXaPQĀ\^[\[_QPĀPU_\[_U`U[ZĀ!IHA_Ā\Xa_ĀMĀNaRRQ^"#ĀTQMX`TĀM__Q__YQZ`Ā 
PM`M#ĀQZfeYQ$XUZWQPĀUYYaZ[_[^NQZ`ĀM__MeĀ!9@=G5"Ā̂Q_aX`_ĀR[^Ā̀TQĀ\M`T[SQZ_Ā  

#ĀMZPĀ #ĀMZPĀ]aMZ`U`M`UbQĀ\[XeYQ^M_QĀOTMUZ$^QMO`U[ZĀ!]D7F"Ā̂ Q_aX`_Ā 
R[^Ā  #Ā #Ā MZPĀ ̀ Q_`aPUZUPĀ TQ^\Q_bU^a_Ā )%#Ā URĀ MbMUXMNXQ%Ā 
5PPQZPMĀR[^ĀaZWZ[cZĀMPaX`_ĀX[OM`QPĀPa^UZSĀOXQM^MZOQĀQRR[^`_ĀUZOXaPUZSĀTQMX`TĀM__Q__YQZ`Ā 
PM`MĀ MZPĀ \T[`[S^M\T_Ā cUXXĀ NQĀ _aNYU``QPĀ UZOUPQZ`MXXeĀ ̀ [Ā 6=5Ā MZPĀ ̀ TQĀ IG:KGl_Ā 8Q_Q^`Ā 
H[^`[U_QĀFQO[bQ^eĀCRRUOQĀ!8HFC"ĀR[^ĀM\\^[bMX%ĀĀ 

•  7[Z`UZaQPĀY[ZU`[^UZSĀ[RĀ`^MZ_YU``Q^QPĀ`[^`[U_Q_Ā[^Ā^Q_a^bQeĀ\^U[^Ā`[Ā`^MZ_X[OM`U[Z%ĀĀ 
Ā 

:MXXĀ)')(Ā 
•  H^MZ_X[OM`QĀ`[^`[U_Q_%Ā 

•  GT[^`$`Q^YĀY[ZU`[^UZSĀcUXXĀNQSUZ#ĀR[XX[cUZSĀ`^MZ_X[OM`U[Z#Ā[ZĀMĀ_aN_Q`Ā[RĀ̀[^`[U_Q_%Ā!GQO`U[ZĀ 
-%("ĀĀ 

6Qe[ZPĀ)')( Ā 

Ā  , Ā  
Ā 



•  

•  

7[Z`UZaQPĀY[ZU`[^UZSĀ[RĀ`^MZ_YU``Q^QPĀ`[^`[U_Q_Ā[^Ā^Q_a^bQeĀ\^U[^Ā`[Ā`^MZ_X[OM`U[Z%ĀĀ 

@[ZS$`Q^YĀY[ZU`[^UZSĀcUXXĀNQSUZ#ĀR[XX[cUZSĀ`^MZ_X[OM`U[Z#Ā[ZĀMĀ_aN_Q`Ā[RĀ̀[^`[U_Q_%Ā!GQO`U[ZĀ 
-%("ĀĀ 

Ā Ā 

Ā  - Ā  
Ā 



('

  

 
HTQĀD^[VQO`ĀU_ĀX[OM`QPĀ_[a`TcQ_`Ā[RĀ̀TQĀH[cZĀ[RĀA[M\M#ĀUZĀ`TQĀ8 ^eĀ@MWQĀJMXXQe#ĀcTUOTĀU_ĀcU`TUZĀ 
`TQĀ_[a`TQ^ZĀ\[^`U[ZĀ[RĀ̀TQĀ6M_UZĀMZPĀFMZSQĀ\^[bUZOQĀOTM^MO`Q^UfQPĀNeĀY[aZ`MUZ_ĀUZ`Q^_\Q^_QPĀ 
cU`TĀZ[^`T$Ā_[a`TĀ̀̂ QZPUZSĀbMXXQe_%ĀG\QOURUOMXXe#Ā`TQĀ5^^[cĀ7MZe[ZĀFMZSQĀ`[Ā̀TQĀcQ_`ĀRXMZW_Ā`TU_Ā 
\[^`U[ZĀ[RĀ`TQĀ8^eĀ@MWQĀJMXXQeĀMZPĀ`TQĀB[^`TĀAaPPeĀA[aZ`MUZ_ĀM^QĀ`[Ā`TQĀQM_`%Ā 

A[VMbQĀO^Q[_[`QĀNa_TĀ_O^aNĀU_Ā̀TQĀP[YUZMZ`ĀbQSQ`M`U[ZĀO[YYaZU`eĀUZĀ̀TQĀ_`aPeĀM^QM%ĀHTU_Ā 
bQSQ`M`U[ZĀ O[YYaZU`eĀ U_Ā O[YY[ZĀ ̀ T^[aST[a`Ā 7XM^WĀ 7[aZ`e%Ā HTU_Ā O[YYaZU`eĀ ̀ e\UOMXXeĀ U_Ā 
P[YUZM`QPĀNeĀO^Q[_[`QĀNa_TĀ! "ĀMZPĀcTU`QĀNa^_MSQĀ! "ĀcU`TĀ 
[`TQ^Ā M__[OUM`QPĀ _\QOUQ_%Ā 5X_[#Ā GMTM^MĀ Ya_`M^PĀ !  "  MĀ \XMZ`Ā _\QOUQ_Ā 
PQ_USZM`QPĀNeĀ̀TQĀBQbMPMĀ8Q\M^`YQZ`Ā[RĀ5S^UOaX`a^QĀ!B85"ĀM_ĀMĀ7 M`QS[^eĀ6ĀcQQPĀ_\QOUQ_#Ā 
U_ĀXUWQXeĀR[aZPĀcU`TUZĀ`TQĀM^QMĀ[^ĀZQM^Ne%Ā7M`QS[^eĀ6Ā_\QOUQ_ĀM̂QĀPQRUZQPĀNeĀB85ĀM_ĀjcQQP_Ā 
Q_`MNXU_TQPĀUZĀ_OM``Q^QPĀ\[\aXM`U[Z_ĀUZĀ_[YQĀO[aZ`UQ_Ā[RĀ̀TQĀ_ M̀`Q2ĀMO`UbQXeĀQdOXaPQPĀcTQ^QĀ 
\[__UNXQ#ĀMZPĀMO`UbQXeĀQ^MPUOM`QPĀR^[YĀZa^_Q^eĀ_`[OWĀPQMXQ^Ā\^QYU_Q_2ĀO[Z`^[XĀ^Q]aU^QPĀNeĀ̀TQĀ 
_`M`QĀUZĀM^QM_ĀcTQ^QĀ\[\aXM`U[Z_ĀM^QĀZ[`ĀcQXXĀQ_`MNXU_TQPĀ[^Ā\^QbU[a_XeĀaZWZ[cZĀ`[Ā[OOa^%kĀ 

JQSQ`M`U[ZĀcU`TUZĀ`TQĀ\^[\[_QPĀD^[VQO`ĀM^QMĀ\^QbU[a_XeĀTM_ĀNQQZĀYUXPXeĀPU_`a^NQPĀNeĀbM^U[a_Ā 
MO`UbU`UQ_Ā UZOXaPUZSĀ [RR$TUSTcMeĀ bQTUOXQĀ ^QO^QM`U[Z#Ā RX[[PUZS#Ā MZPĀ QdU_`UZSĀ \[cQ^Ā XUZQĀ 
O[Z_`^aO`U[Z%Ā 

  
H[Ā M__Q__Ā ̀ TQĀ_`M`a_Ā [RĀ ̀ TQĀPQ_Q^`Ā ̀ [^`[U_QĀUZĀ ̀ TQĀ \^[\[_QPĀ \^[ VQO`Ā M^QMĀ !_QQĀ   "#Ā RUQXPĀ 
_a^bQe_ĀcQ^QĀO[ZPaO`QP%Ā=ZĀ5\^UXĀ )'(0#ĀNU[X[SU_`_ĀQd\Q^UQZOQPĀc U`TĀ`TQĀNU[`MĀ[RĀ_[a`TQ^ZĀBQbMPMĀ 
MZPĀ`TQĀA[VMbQĀ8Q_Q^`ĀO[ZPaO`QPĀ\^Q$\^[VQO`Ā`[^`[U_QĀ_a^bQe_ĀcÙ TUZĀ`TQĀD^[VQO`ĀM^QMĀUZĀMOO[^PMZOQĀ 
cU`TĀ`TQĀ)'(0ĀIG:KGĀ\^[`[O[XĀ!IG:KGĀ)'(0"%ĀĀ 

 
8M`MĀO[XXQO`QPĀcU`TUZĀ`TQĀ_a^bQeĀM^QMĀcQ^QĀMZMXefQPĀa_UZSĀ`TQĀIG:KGĀ)'(0ĀD^[`[O[XĀQ]aM`U[ZĀ`[Ā 
Q_`UYM`QĀ ̀ TQĀ ZaYNQ^Ā [RĀ ̀ [^`[U_Q_Ā cU`TUZĀ ̀ TQĀ D^[VQO`Ā 5^QM%Ā 5Ā ̀ [`MXĀ [RĀ )),Ā  ̀ ^MZ_QO`_Ā [RĀ PURRQ^UZSĀ 
XQZS`T_ĀcQ^QĀcMXWQPĀ[bQ^Ā̀TQĀO[a^_QĀ[RĀ̀TQĀ_a^bQeĀ̀[ĀMOTUQbQĀ 'ȀĀO[bQ^MSQĀ[RĀ̀TQĀ_a^bQeĀM^QM#Ā 
`[`MXUZSĀM\\^[dUYM`QXeĀ *.0ĀWUX[YQ`Q^_Ā[RĀ̀̂ MZ_QO`ĀXQZS`T%Ā8Q_Q^̀Ā̀[^`[U_QĀMZPĀPQ_Q^`Ā`[^`[U_QĀ_USZĀ 
cQ^QĀ[N_Q^bQP%Ā5Ā`[`MXĀ[RĀ*ĀMPaX`ĀPQ_Q^`Ā`[^`[U_Q_Ā!h(/'ĀYYĀA7@"ĀMZPĀ'ĀVabQZUXQ_ĀcQ^QĀ[N_Q^bQPĀ 
[bQ^Ā̀TQĀO[a^_QĀ[RĀ̀TQĀ_a^bQe_Ā!  "%Ā8Q_Q^`Ā`[^`[U_QĀ_USZĀ!_OM`#ĀOM^OM__Q_&_TQXXĀR^MSYQZ`_#Ā 
`^MOW_ĀMZPĀNa^^[c_"ĀcQ^QĀ[N_Q^bQPĀ`T^[aST[a`Ā̀TQĀ_a^bQeĀM^QM%ĀHTQĀQ_`UYM`QPĀZaYNQ^Ā[RĀMPaX`Ā 
`[^`[U_Q_ĀcU`TUZĀ`TQĀXQM_QĀ_`aPeĀM^QMĀcM_ĀOMXOaXM`QPĀ`[ĀNQĀ,%-#ĀcU`TĀMĀ0,ȀĀO[ZRUPQZOQĀUZ`Q^bMXĀ[RĀ 
%),Ā`[Ā(+%'0ĀMPaX`Ā`[^`[U_Q_ĀPa^UZSĀ`TQĀ)'(0Ā_a^bQe_%ĀĀ 
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:[^Ā̀ TU_Ā\^[VQO`#ĀMĀPU_VaZO`ĀFQOU\UQZ`ĀGU`QĀU_ĀZ[`Ā\^[\[_QP%ĀFM̀TQ^#Ā`[^`[U_Q_Āc[aXPĀNQĀ`^MZ_X[OM`QPĀ 
`[Ā̀TQĀM^QMĀUYYQPUM`QXeĀMPVMOQZ`Ā`[Ā̀TQĀ\^[\[_QPĀ_[XM^Ā_U`Q%ĀHTQĀFQXQM_QĀGU`QĀR[^Ā̀TU_Ā\^[VQO`ĀU_Ā 
PQRUZQPĀM_ĀMĀ,''ĀYĀNaRRQ^ĀM^[aZPĀ`TQĀRQZOQXUZQĀ[RĀ`TQĀ\^[\[_QPĀ_[XM^Ā_U`QĀ!_QQĀ "%Ā5Ā(%,$ 
WYĀNaRRQ^ĀM^[aZPĀ`TQĀ_Q`Ā[RĀ\[`QZ`UMXĀ^QXQM_QĀX[OM`U[Z_ĀPQRUZQ_Ā̀TQĀFQXQM_QĀ5^QM#ĀcTUOTĀU_ĀQd\QO`QPĀ 
`[ĀO[Z`MUZĀ`TQĀ_Q``XQYQZ`ĀY[bQYQZ`_Ā[RĀY[_`Ā̀^MZ_X[OM`QPĀ`[^`[U_Q_%ĀG[YQĀM^QM_ĀcU`TUZĀ`TQĀ %,$WYĀ 
NaRRQ^ĀTMbQĀNQQZĀQdOXaPQPĀPaQĀ̀[Ā̀TQĀ\^Q_QZOQĀ[RĀNM^^UQ^_Ā`[Ā̀[^`[U_QĀY[bQYQZ`ĀMZPĀ[OOa\MZOeĀ 
!Q%S%#Ā_`QQ\Ā`Q^^MUZ"Ā[^Ā[`TQ^ĀRMO`[^_Ā!Q%S%#ĀM^QM_Ā\^[\[_QPĀNeĀ`TQĀ`^UNQĀR[^ĀRa`a^QĀPQbQX[\YQZ`"%ĀHTQĀ 
FQXQM_QĀ5^QMĀQdTUNU`_Ā_UYUXM^Ā`[\[S^M\TUO#ĀTeP^[X[SUO#ĀMZPĀbQSQ̀M`UbQĀOTM^MO`Q^_ĀM_Ā`TQĀ_[XM^Ā_U`Q%Ā
=`ĀU_ĀXM^SQXeĀP[YUZM`QPĀNeĀO^Q[_[`QĀNa_TĀiĀcTU`QĀNa^_MSQĀPQ_Q^Ā̀_O^aN%ĀHTU_ĀO[YYaZU`eĀU_Ā`e\UOMXXeĀ 
P[YUZM`QPĀNeĀO^Q[_[`QĀNa_TĀ_T^aN_Ā! " MZPĀcTU`QĀNa^_MSQĀ! "#Ā 
'%,$(%,ĀYQ`Q^_Ā`MXX#ĀcUPQXeĀ_\MOQP#Āa_aMXXeĀcU`TĀNM^QĀS^[aZPĀNQ̀cQQZ%ĀC`TQ^ĀO[YY[ZĀ_\QOUQ_ĀUZĀ 
`TU_ĀO[YYaZU`eĀ`e\UOMXXeĀUZOXaPQĀN[d`T[^ZĀ! Ā_\%"#ĀT[\Ā_MSQĀ! "#ĀPQ_Q^`Ā`^aY\Q`Ā 
RX[cQ^Ā !  "#Ā MZPĀ 5^MNUMZĀ _OTU_Ya_Ā !  "%Ā AMZeĀ _\QOUQ_Ā [RĀ 
Q\TQYQ^MXĀTQ^N_ĀYMeĀRX[cQ^ĀUZĀXM`QĀAM^OTĀMZPĀ5\^UXĀURĀ`TQĀcUZ`Q̂Ā̂MUZ_ĀM^QĀ_aRRUOUQZ`%ĀHTU_Ā\XMZ`Ā 
O[YYaZU`eĀU_Āa_aMXXeĀR[aZPĀ[ZĀcQXXĀP^MUZQPĀ_QO[ZPM^eĀ_[UX_ĀcU`TĀbQ^eĀX[cĀcM`Q^$T[XPUZSĀOM\MOU`eĀ 
[ZĀ_X[\Q_#ĀRMZ_#ĀMZPĀbMXXQe_%ĀC`TQ^#ĀXQ__ĀZaYQ^[a_Ā_\QOUQ_Ā[RĀMZZaMX_ĀM\\QM^ĀR[XX[cUZSĀ_aYYQ^Ā 
`TaZPQ^_T[cQ^_%ĀHTU_ĀO^Q[_[`QĀNa_TĀ_O^aNĀU_Ā`e\UOMXĀ[RĀ`TQĀA[VMbQĀ8Q_Q^`%Ā 

5_ĀPQ_O^UNQPĀNQX[c#Ā`[^`[U_Q_ĀX[OM`QPĀcU`TUZĀM\\^[dUYM`QXeĀ,''Ā YQ`Q^_Ā[RĀ̀TQĀ[a`Q^ĀN[aZPM^e#Ā[^Ā 
RQZOQXUZQ#Ā[RĀ̀TQĀ_[XM^Ā_U`QĀc[aXPĀNQĀ̂̀MZ_X[OM`QPĀ`[Ā̀TQĀZQM^Q_`ĀM^QMĀUYYQPUM`QXeĀMPVMOQZ`Ā`[Ā̀TQĀ 
_[XM^Ā_U`QĀ`TM`ĀU_ĀZ[`Ā\^[\[_QPĀR[^ĀPQbQX[\YQZ`%ĀH[^`[U_Q_ĀX[OM̀QPĀcU`TUZĀ`TQĀUZ`Q^U[^Ā[RĀ̀TQĀ_[XM^Ā 
_U`QĀMZPĀS^QM`Q^Ā`TMZĀM\\^[dUYM`QXeĀ,''Ā YQ`Q^_ĀR^[YĀ̀TQĀRQZOQXUZQĀc[aXPĀNQĀWQ\`ĀUZĀ̀QY\[^M^eĀ 
T[XPUZSĀ\QZ_ĀPa^UZSĀO[Z_`^aO`U[ZĀMO`UbU`UQ_ĀMZPĀ`TQZĀQU`TQ^Ā^Qà^ZQPĀ`[Ā̀TQĀ_[XM^Ā_U`QĀ[^Ā̀̂ MZ_X[OM`QPĀ 
`[ĀMZ[`TQ^Ā_aU`MNXQĀM^QMĀPQ`Q^YUZQPĀ[ZĀMĀOM_Q_$Ne$OM_QĀNM_U_Ā`T̂ [aSTĀO[[^PUZM`U[ZĀcU`TĀIG:KG#Ā 
R[XX[cUZSĀO[Z_`^aO`U[Z%ĀH[^`[U_Q_ĀQZO[aZ`Q^QPĀcU`TUZĀ`TQĀa`UXU`eĀO[^^UP[^#ĀMX[ZSĀ`TQĀMOOQ__Ā^[MPĀMZPĀ 
MX[ZSĀ`TQĀcM`Q^Ā\U\QXUZQĀPa^UZSĀO[Z_`^aO`U[ZĀc[aXPĀNQĀX[OMXXeĀQ̂X[OM`QPĀ[a`Ā[RĀTM^Yl_ĀcMeĀ!a\Ā̀ [Ā 
MĀYMdUYaYĀPU_`MZOQĀ[RĀM\\^[dUYM`QXeĀ*''ĀY"%Ā 

 
GQbQ^MXĀ\[^`U[Z_Ā[RĀ̀TQĀFQXQM_QĀ5^QMĀcQ^QĀ\M^`UMXXeĀ_a^bQeQPĀM_Ā\M^`Ā[RĀ̀TQĀPQ_Q^`Ā`[^`[U_QĀ_a^bQeĀ 
PQ_O^UNQPĀUZĀ   %ĀCZQ$TaZP^QP$\Q^OQZ`ĀO[bQ^MSQĀ_a^bQe_ĀcQ^QĀO[ZPaO`QPĀ[bQ^Ā̀TQĀQZ`U^Q`eĀ 
[RĀ`TQ_QĀM^QM_ĀR[XX[cUZSĀIG:KGĀ\^[`[O[X_Ā!IG:KGĀ)''0#Ā)'(0"%ĀĀ 

<QMX`TĀM__Q__YQZ`_ĀTMbQĀZ[`ĀNQQZĀ\Q^R[^YQPĀ[ZĀMZeĀ`[^`[U_Q_ĀcU`TUZĀ`TQĀFQXQM_QĀ5^QM%Ā 

 
Ga^bQe_ĀO[ZPaO`QPĀUZĀ`TQĀ\[^`U[Z_Ā[RĀ`TQĀFQXQM_QĀ5^QMĀP[OaYQZ`QPĀ(ĀMPaX`ĀPQ_Q^`Ā`[^`[U_QĀ!MZPĀZ[Ā 
VabQZUXQ_"ĀUZĀ )'(0%Ā6QOMa_QĀ[ZXeĀMĀ_YMXXĀ\[^`U[ZĀ[RĀ̀TQĀFQXQM_QĀ5^QMĀcM_Ā_a^bQeQPĀR[^YMXĀPQZ_U`eĀ 

Ā  0Ā  
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Q_`UYM`Q_Ā TMbQĀ Z[`Ā eQ`Ā NQQZĀ \^[PaOQP%Ā Ga^bQe_Ā \XMZZQPĀ R[^Ā G\^UZSĀ Ā c[aXPĀ Y[^QĀ 
O[Y\^QTQZ_UbQXeĀ _a^bQeĀ `TQĀ \^[\[_QPĀ FQXQM_QĀ 5^QMĀ MZPĀ \^[bUPQĀ _aRRUOUQZ`Ā PM`MĀ R[^Ā PQZ_U`eĀ 
Q_`UYM`U[Z%Ā 

HTQĀ YMdUYaYĀ ^QO[YYQZPQPĀ \[_`$`^MZ_X[OM`U[ZĀ PQZ_U`eĀ cU`TUZĀ `TQĀ B[^`TĀ 9M_`Q^ZĀ A[VMbQĀ 
FQO[bQ^eĀIZU`Ā!B9AFI"ĀU_Ā-%(ĀMPaX`Ā`[^`[U_Q_&_]%ĀWYĀ!IG:KGĀ)'(/"%ĀHTQĀD^[VQO`ĀU_ĀQd\QO`QPĀ`[Ā 
Y[bQĀ NQ`cQQZĀ )%),Ā MZPĀ (+%'0Ā MPaX`Ā ̀ [^`[U_Q_Ā MZPĀ MZĀ aZWZ[cZĀ ZaYNQ^Ā [RĀ VabQZUXQĀ ̀ [^`[U_Q_%Ā 
<[cQbQ^#Ā _[YQĀ \[^`U[ZĀ [RĀ ̀ TQ_QĀ YMeĀ NQĀ ̂ Q`a^ZQPĀ ̀ [Ā ̀ TQĀ UZ`Q^U[^Ā [RĀ ̀ TQĀ \^[VQO`Ā _U`QĀ R[XX[cUZSĀ 
O[Z_`^aO`U[ZĀ cTUXQĀ [`TQ^_Ā c[aXPĀ NQĀ Y[bQPĀ `[Ā `TQĀ ZQM^Q_`Ā _aU`MNXQĀ _U`QĀ [a`_UPQĀ `TQĀ \^[\[_QPĀ 
PU_`a^NMZOQĀM^QM_ĀiĀMĀPU_`MZOQĀ[RĀXQ__Ā`TMZĀ,''Ā Y%Ā;UbQZĀ̀TQĀ_T[^`ĀPU_`MZOQĀ[RĀ̀TQ_QĀ`^MZ_X[OM`U[Z_#Ā 
`TQ_QĀ`[^`[U_Q_Āc[aXPĀXUWQXeĀNQĀY[bQPĀMĀPU_`MZOQĀcU`TUZĀ`TQĀ̀e\ UOMXĀPUMYQ`Q^Ā[RĀMĀ̀[^`[U_QĀT[YQ$ 
^MZSQĀMZPĀc[aXP#Ā̀TQ^QR[^Q#ĀZ[`ĀO[Z`^UNa`QĀ_aN_`MZ`UMXXeĀ`[ĀUZÔQM_QPĀPQZ_U`UQ_ĀUZĀ`TQĀFQXQM_QĀ5^QM%Ā 
:a^`TQ^Y[^Q#Ā S^MPUZSĀ [RĀ ̀ TQĀ _[XM^Ā _U`QĀ c[aXPĀ NQĀ YUZUYUfQPĀ Pa^UZSĀ O[Z_`^aO`U[ZĀ MZPĀ QdU_`UZSĀ 
bQSQ`M`U[ZĀc[aXPĀNQĀO^a_TQPĀMZP&[^Ā`^UYYQPĀcTQ^QĀRQM_UNXQ2Ā\Q^YMZQZ`ĀRQZOUZSĀR[^Ā̀TQĀ\^[VQO`Ā 
c[aXPĀNQĀ\Q^YQMNXQĀ`[ĀPQ_Q^`Ā`[^`[U_Q_ĀMZPĀYMZeĀ̂QX[OM`QPĀ[^Ā̀ M̂Z_X[OM`QPĀ`[^`[U_Q_ĀM^QĀQd\QO`QPĀ 
`[Ā̂ Q`a^ZĀ`[Ā̀TQĀ\^[VQO`ĀM^QMĀR[XX[cUZSĀO[Z_`^aO`U[Z%Ā:[^Ā̀ TQ_QĀ̂QM_[Z_#Ā`TQĀ\^[\[_QPĀ̀^MZ_X[OM`U[ZĀ 
\^[OQPa^Q_Āc[aXPĀXM^SQXeĀ\^Q_Q^bQĀ`TQĀQdU_`UZSĀ_\M`UMXĀVad`M\[_U`U[ZĀ[RĀ`[^`[U_Q_ĀUZĀMZPĀM^[aZPĀ`TQĀ 
D^[VQO`Ā_U`QĀMZPĀFQXQM_QĀ5^QM%ĀĀ 

:UZMXXe#Ā`TQĀPQZ_U`eĀ`M^SQ`_ĀR[^Ā̂QX[OM`U[ZĀM^QM_ĀcQ^QĀ\^[YaXSM̀QP#ĀUZĀXM^SQĀ\M^`#Ā`[Ā̂QPaOQĀ`TQĀ̂U_WĀ 
[RĀUZO^QM_QPĀPU_QM_QĀ`^MZ_YU__U[Z%ĀGUZOQĀ`[^`[U_Q_Āc[aXPĀNQĀY[b QPĀbQ^eĀ_T[^`ĀPU_`MZOQ_ĀPa^UZSĀ`TU_Ā 
D^[VQO`#ĀU`ĀU_ĀaZXUWQXeĀ`TM`ĀUZPUbUPaMX_Āc[aXPĀQd\Q^UQZOQĀPU_QM_QĀ̂̀MZ_YU__U[ZĀ^U_W_Ā`[ĀcTUOTĀ`TQeĀ 
M^QĀZ[`ĀMX^QMPeĀQd\[_QP%Ā

=RĀ `TQĀ `[`MXĀ ZaYNQ^Ā [RĀ MPaX`Ā `[^`[U_Q_Ā R[aZPĀ Pa^UZSĀ OXQM^MZOQĀ _a^bQe_Ā QdOQQP_Ā `TQĀ \^[VQO`l_Ā 
`^MZ_X[OM`U[ZĀXUYU`#ĀM_ĀQ_`MNXU_TQPĀNeĀ̀TQĀ\^[VQO`l_Ā6U[X[SUOMXĀC\UZU[ZĀ!6C"#Ā̀TQZĀ`TQĀD^[\[ZQZ`Ā 
c[aXPĀNQĀ_aNVQO`Ā`[ĀMZeĀMPPU`U[ZMXĀO[[^PUZM`U[Z#Ā_a^bQe_#ĀMZPĀM__Q__YQZ`Ā^Q]aU^QPĀM_ĀMĀ̂Q_aX`Ā[RĀ 
6@A&6=5l_Ā^Q$UZU`UM`U[ZĀ[RĀGQO`U[ZĀ.ĀO[Z_aX`M`U[ZĀcU`TĀIG:KG%Ā 

 
8aQĀ̀[Ā̀TQĀ_YMXXĀZaYNQ^Ā[RĀ̀[^`[U_Q_ĀQd\QO`QPĀ`[ĀNQĀ_aNVQO`Ā`[Ā̀^MZ_X[OM`U[Z#Ā\[_`$`^MZ_X[OM`U[ZĀ 
Y[ZU`[^UZSĀMO`UbU`UQ_ĀM^QĀMUYQPĀM`ĀMaSYQZ`UZSĀPM`MĀO[XXQO`U[ZĀ\ XMZZQPĀR[^Ā̀TQĀMPVMOQZ`ĀG6G=Ā\^[VQO`Ā 
!_QQĀ   "%Ā5_Ā_aOT#ĀMĀ_Q\M^M`QĀO[Z`^[XĀ_U`QĀU_ĀaZZQOQ__M^eĀR[^Ā̀TU_Ā\^[ VQO`ĀMZPĀUZ_`QMPĀ`TQĀ 
PM`MĀO[XXQO`QPĀR[^ĀG6GDĀ==Āc[aXPĀNQĀO[YNUZQPĀcU`TĀ̀T[_QĀO[XXQO`QPĀM`ĀG6GDĀ=ĀMZPĀ`TQĀO[Z`^[XĀ_U`QĀ 
\XMZZQPĀR[^Ā̀TM`Ā\^[VQO`Āc[aXPĀ_Q^bQĀM_ĀMĀO[Z`^[XĀR[^Ā̀TQĀO[YNUZQPĀPM`MĀ_Q`%ĀHTQĀG6GDĀ=Ā\^[VQO`Ā 
\^[\[_Q_Ā `[Ā a_QĀ PM`MĀ R^[YĀ [ZS[UZSĀ ^Q_QM^OTĀ QRR[^`_Ā M`Ā `TQĀ 7[e[` QĀ G\^UZS_Ā 5797Ā  !X[OM`QPĀ 
M\\^[dUYM`QXeĀ+%,ĀWYĀcQ_`Ā[RĀ̀TQĀG6GDĀ==Ā\^[VQO`Ā_U`Q"ĀM_ĀU`_ĀO[Z`^[X#Ā[^ĀMZ[`TQ^ĀO[Z`^[XĀ_U`QĀ`TM`Ā 
c[aXPĀ NQĀ M\\^[bQPĀ NeĀ ̀ TQĀ IG:KG%Ā 7[[^PUZM`U[ZĀ cU`TĀ ̀ TQĀ I%G%Ā ;Q[X[SUOMXĀ Ga^bQe#Ā KQ_`Q^ZĀ 
9O[X[SUOMXĀFQ_QM^OTĀ7QZ`Q^ĀU_Ā[ZS[UZSĀ`[ĀQZ_a^QĀ`TM`Ā`TQĀ`UYUZSĀMZPĀPM`MĀO[XXQO`U[ZĀM^QĀO[Z_U_`QZ`Ā 
cU`TĀ`TM`ĀPQ_O^UNQPĀUZĀ %Ā 
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HTQĀD^[\[ZQZ`Ā_TMXXĀ\^Q\M^QĀHFD_ĀR[^ĀN[`TĀWZ[cZĀMZPĀaZWZ[cZĀUZPUbUPaMX_Ā\^U[^Ā̀[Ā̀^MZ_X[OM`U[Z#Ā 
UZOXaPUZSĀMĀ (+$PMeĀ8HFCĀ̂ QbUQcĀ\Q^U[PĀR[^ĀWZ[cZĀ̀[^`[U_Q_%Ā5X`Q̂ZM`QĀ`UYQXUZQ_Ā`[ĀNQĀPU_Oa__QPĀ 
cU`TĀ 8HFCĀ \^U[^Ā ̀ [Ā ̀ ^MZ_X[OM`U[ZĀ URĀ cQM`TQ^Ā MZP&[^Ā X[SU_`UOMXĀ O[Z_UPQ^M`U[Z_Ā NQO[YQĀ MĀ RMO`[^%Ā 
FQ\[^`UZSĀ^Q]aU^QYQZ`_ĀUZOXaPQ1Ā 

•  FQ\[^`UZSĀ^Q]aU^QYQZ`_ĀR[^Ā`TQĀ6C#ĀM_ĀM\\XUOMNXQ%Ā 
• =ZOUPQZ`MXĀ^Q\[^`UZSĀ^Q]aU^QYQZ`_ĀR[^ĀMZeĀUZVa^UQ_&Y[^`MXU`UQ_%Ā 
•  FQ\[^`Ā ̂ Q_aX`_Ā [RĀ ̀ [^`[U_QĀ PQZ_U`eĀ Q_`UYM`Q_Ā MZPĀ TQMX`TĀ M__Q__YQZ`Ā ̂ Q_aX`_Ā ̀ [Ā 6=5#Ā MZPĀ 

IG:KG%ĀĀ 

Ā Ā 
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HTU_Ā_QO`U[ZĀ\^[bUPQ_ĀPQ`MUX_Ā[RĀ̀TQĀR[XX[cUZSĀ_`Q\_ĀR[^ĀQMOTĀ`̂ MZ_X[OM`U[ZĀQbQZ`Ā!UZĀOT^[Z[X[SUOMXĀ 
[^PQ^"1Ā 

5% 1Ā=RĀ`TQĀ̀[^`[U_QĀU_ĀPU_O[bQ^QPĀ4ĀM\\^[dUYM`QXeĀ,''Ā YQ`Q^_Ā 
R^[YĀ ̀ TQĀ \^[VQO`Ā RQZOQĀ XUZQ#Ā ̀ TQĀ UZPUbUPaMXĀ cUXXĀ NQĀ Y[bQPĀ ̀ [Ā MĀ ̀ QY\[^M^eĀ T[XPUZSĀ \QZ#Ā 
X[OM`QPĀZQM^Ā`TQĀ\^[VQO`ĀMZPĀTQXPĀPa^UZSĀO[Z_`^aO`U[Z%Ā6QOMa_QĀbQSQ`M`U[ZĀc[aXPĀNQĀO^a_TQPĀ 
MZP&[^Ā`^UYYQPĀcTQ^QĀRQM_UNXQĀPa^UZSĀO[Z_`^aO`U[ZĀ`TQ_QĀ`[^`[U_Q_ĀYMeĀNQĀ̂Q`a^ZQPĀ`[Ā̀TQĀ 
UZ`Q^U[^Ā[RĀ̀TQĀO[Y\XQ`QPĀ_[XM^Ā\^[VQO`ĀM_ĀOX[_QĀ`[Ā̀TQU^Ā[^USUZMXĀOM\`a^QĀ_U`QĀM_Ā\[__UNXQ%Ā 
DQZZQPĀ `[^`[U_Q_Ā YMeĀ NQĀ `^MZ_X[OM`QPĀ `[Ā MĀ PURRQ^QZ`Ā M^QMĀ [ZĀ MĀ OM_Q$Ne$OM_QĀ NM_U_Ā M_Ā 
PQ`Q^YUZQPĀ UZĀ O[[^PUZM`U[ZĀ cU`TĀ IG:KG%Ā HTQĀ D^[\[ZQZ`Ā MZPĀ ̀ TQĀ 6MZP&6=5&6@AĀ cUXXĀ 
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`[Ā`TQĀUPQZ`URUOM`U[ZĀ[RĀ_\QOURUOĀ^QXQM_QĀX[OM`U[Z_%Ā 

1Ā=RĀMĀ`[^`[U_QĀU_ĀPU_O[bQ^QPĀ3ĀM\\^[dUYM`QXeĀ,''ĀYQ`Q^_ĀR^[YĀ 
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O[[^PUZM`U[ZĀcU`TĀIG:KG%Ā 
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GSPĀG]LY^WZNL_TZYĀEPaTPbĀCLNVLRPĀLYOĀOT^[Z^T_TZYĀ[WLYĀQZ]Ā_SPĀ[ ]ZUPN_ĀbTWWĀ[]ZaTOPĀLYĀZaP]aTPbĀ 
ZQĀ _Z]_ZT^P^iĀ OPXZR]L[STNĀ TYQZ]XL_TZY"Ā SPLW_SĀ LYOĀ OT^PL^PĀ ^_L_`̂"Ā LYOĀ []Z[Z^POĀ OT^[Z^T_TZYĀ 
WZNL_TZY$Ā8LNSĀGECĀ̂̀ MXT__POĀbTWWĀ]P\`T]PĀL[[]ZaLWĀMdĀ_SPĀ5LYO"Ā5<4"ĀLYOĀ7GEBĀ[]TZ]Ā_ZĀ_Z]_ZT^PĀ 
_]LY^WZNL_TZY$Ā7T^PL^PĀ]P^`W_^Ā2'#dPL]ĀZWOĀNLYĀ MPĀ̂̀POĀTYĀ_SPĀGECĀ OT^[Z^T_TZYĀ[WLY!ĀQZ]ĀTYT_TLWĀ 
[WLYYTYRĀ[`][Z^P^$Ā8LNSĀGECĀbTWWĀTYNW`OPĀOT^[Z^T_TZY^ĀQZ]ĀLWWĀVYZbYĀTYOTaTO`LW^Ā_ZĀMPĀXZaPOĀTYĀ 
_SPĀ̀̂M^P\`PY_Ā^PL^ZYĀ TYNW`OTYRĀ_Z]_ZT^P^ĀWZNL_POĀ3+&&ĀXĀQ]ZXĀ_SPĀQPYNPWTYPĀ_SL_ĀbZ`WOĀMPĀ[PYYPOĀ 
!"ĀYP^_^"ĀPRR^"ĀU`aPYTWPĀ_Z]_ZT^P^"ĀLYOĀLĀY`XMP]ĀZQĀ̀YVYZbYĀLOẀ_Ā_Z]_ZT^P^"ĀLYOĀbTWWĀMPĀ̀̂MXT__POĀ 
QZ]ĀLRPYNdĀ]PaTPbĀLYOĀL[[]ZaLWĀ'*ĀOLd^Ā[]TZ]Ā_ZĀ_]LY^WZNL_TZY$ĀĀ 

GEC^Ā bTWWĀ MPĀ NZZ]OTYL_POĀ bT_SĀ _SPĀ 5LYO"Ā 5<4"Ā LYOĀ HF9JFĀ  _ZĀ OP_P]XTYPĀ _SPĀ MP^_Ā OT^[Z^T_TZYĀ 
[WLYYTYRĀLYOĀbTWWĀNZY^TOP]Ā_SPĀNZY^_]`N_TZYĀ^NSPO`WPĀ_ZĀOP_P]XTYPĀ_SPĀMP^_ĀOT^[Z^T_TZYĀZQĀ_Z]_ZT^P^Ā 
[]TZ]Ā_ZĀ_]LY^WZNL_TZY$Ā6]T_P]TLĀTOPY_TQTPOĀMPWZbĀbTWWĀTYQZ]XĀLYOĀSPW[ĀOP_P]XTYPĀ^[PNTQTNĀWZNL_TZY^Ā 
QZ]Ā_]LY^WZNL_TZY$Ā@L[^ĀbT_SĀ:<FĀWLdP]^ĀbTWWĀMPĀ_SPĀ[]TXL]dĀ_ZZWĀ`^POĀ_ZĀL^^PXMWPĀ_SPĀOL_LĀLYOĀ 
TOPY_TQdĀ_]LY^WZNL_TZYĀWZNLWT_TP^ĀQZ]ĀPLNSĀR]Z`[ĀZ]ĀTYOTaTO`LW$Ā 

6WZ^PĀNZZ]OTYL_TZYĀbT_SĀ7GEBĀT^ĀYPPOPOĀTQĀWP^^Ā_SLYĀ(ĀbPPV^ĀGECĀ]PaTPbĀ_TXPĀT^ĀYPNP^^L]d$Ā4YdĀ 
[Z_PY_TLWĀPcNP[_TZY^ĀZ]ĀOPaTL_TZY^Ā_ZĀ_SPĀ[WLYĀO`PĀ_ZĀbPL_SP]ĀZ]ĀZ_SP]ĀWZRT^_TN^ĀX`^_ĀMPĀOT^N`^^POĀ 
bT_SĀ7GEBĀ_ZĀOP_P]XTYPĀLNNP[_LMWPĀ_]LY^WZNL_TZYĀ_TXTYR$Ā 

GSPĀC]Z[ZYPY_"Ā_SPĀ5LYO"ĀLYOĀ5<4ĀbTWWĀNZZ]OTYL_PĀbT_SĀ7GEBĀ_ZĀPY^`]PĀL^^ZNTL_POĀ]PWPL^PĀ^T_P^Ā 
XPP_Ā_SPĀYPPO^ĀZQĀ_SPĀWZYR#_P]XĀXZYT_Z]TYRĀ[WLY$ĀĀ 

GEC%OT^[Z^T_TZYĀ [WLYYTYRĀ bTWWĀ TOPY_TQdĀ _SPĀ QZWWZbTYRĀ TYQZ]XL_TZYĀ ]P\`P^_POĀ TYĀ _SPĀ 7]LQ_Ā 
G]LY^WZNL_TZYĀ:`TOLYNPĀ HF9JFĀ(&'/!ĀQZ]ĀPLNSĀLO`W_ĀVYZbYĀTYOTaTO`LWĀ_ZĀMPĀ_]LY^WZNL_PO0ĀĀ 

•  7T^[Z^T_TZYĀ[WLYĀ ^PPĀ4[[PYOTcĀ;ĀTYĀHF9JFĀ(&'/ĀZ]ĀXZ]PĀ]PNPY_!ĀQZ]Ā_SPĀ[]ZUPN_#^T_PĀ 
_Z]_ZT^P^ĀLYOĀSPLW_SĀ^`XXL]dĀZQĀ]P^TOPY_ĀLYOĀNZY_]ZWĀ_Z]_ZT^P^1Ā 

•  6ZX[WP_PĀ^`]aPdĀOL_LĀQ]ZXĀ_SPĀ[]ZUPN_"Ā]PNT[TPY_"ĀLYOĀNZY_]ZWĀ^T_P^1Ā 
•  CSZ_ZR]L[S^ĀZQĀTYOTaTO`LWĀ_Z]_ZT^P^ĀL^Ā^[PNTQTPOĀZYĀ_SPĀSPLW_SĀL^^P^^XPY_ĀOL_LĀ^SPP_1Ā 
•  ;PLW_SĀL^^P^^XPY_ĀOL_LĀ^SPP_^ĀQZ]Ā]P^TOPY_"ĀNZY_]ZW"ĀLYOĀ[]ZUPN_#^T_PĀ_Z]_ZT^P^"ĀTQĀYZ_Ā 

^`MXT__POĀ[]PaTZ`^Wd1Ā 
•  @L[^ĀZQĀ_SPĀEPNT[TPY_ĀFT_P"Ā^SZbTYRĀ[]Z[Z^POĀ]PWPL^PĀ[ZTY_^ĀZQĀ[]ZUPN_#^T_PĀ_Z]_ZT^P^1ĀĀ 
•  @L[^ĀZQĀ_SPĀ[]ZUPN_Ā^T_PĀ TYNW`OTYRĀLWWĀ[]ZUPN_Ā[SL^P^ĀLYOĀLWWĀ]PWPaLY_ĀOTRT_LWĀ:<FĀWLdP]^!"Ā 

TWW`^_]L_TYRĀOT^_]TM`_TZYĀLYOĀSPLW_SĀ^_L_`^ĀZQĀ[]ZUPN_#^T_PĀ_Z]_ZT^P^ĀLYOĀ[]Z[Z^POĀ]PWPL^PĀ 
^T_P^ĀZQĀ_Z]_ZT^P^Ā_ZĀMPĀXZaPOĀ2Ā+&&ĀXĀ TQĀL[[WTNLMWP!1ĀLYOĀ 

•  4YdĀZ_SP]Ā[]ZUPN_#^[PNTQTNĀTYQZ]XL_TZYĀ_SL_Ā^`[[Z]_^ĀZ]ĀNWL]TQTP^Ā_]LY^WZNL_TZYĀOPNT^TZY^$Ā 

  
GZ]_ZT^P^ĀL]PĀVYZbYĀ_ZĀSLaPĀ̂ZNTLWĀSTP]L]NSTP^ĀbT_STYĀ[Z[`WL_TZY^$ĀH^TYRĀ`[#_Z#OL_PĀTYQZ]XL_TZYĀ 
L_Ā_SPĀ_TXPĀZQĀPLNSĀ[]ZUPN_Ā_]LY^WZNL_TZYĀPaPY_"Ā_Z]_ZT^P^ĀbT_SĀYPL]MdĀSZXPĀ]LYRP^ĀbTWWĀMPĀ[]P^`XPOĀ 
_ZĀMPĀLĀNZSZ]_ĀLYOĀbTWWĀ[]PQP]PY_TLWWdĀMPĀ_]LY^WZNL_POĀTYĀLĀXLYYP]ĀbSTNSĀ̂PPV^Ā_ZĀXLTY_LTYĀ^ZXPĀ 
OPR]PPĀZQĀ̂ZNTLWĀNZYYPN_TaT_d"ĀbSPYĀNZY^T^_PY_ĀbT_SĀ_SPĀRZLW^ĀZQĀ_SPĀHF9JFĀWZYRĀ_P]XĀXZYT_Z]TYRĀ 
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[WLY$ĀGZĀ_SPĀPc_PY_ĀQPL^TMWP"ĀVYZbYĀ̂ZNTLWĀR]Z`[^ĀLYOĀ^[L_TLWĀ]PWL_TZY^ST[^ĀbTWWĀMPĀXTXTNVPOĀTYĀ_SPĀ 
QTYLWĀOT^[Z^T_TZYĀ[WLY$ĀĀ 

  

JSPYĀOP_P]XTYTYRĀLĀ]PWPL^PĀWZNL_TZYĀQZ]ĀLYĀTYOTaTO`LWĀ_Z]_ZT^P"Ā]PWPL^PĀ[ZTY_Ā[]PQP]PYNPĀbTWWĀMPĀ_ZĀ 
QTYOĀLĀWTVP#QZ]#WTVPĀ^SPW_P]Ā]P^Z`]NP$Ā8aP]dĀL__PX[_ĀbTWWĀMPĀXLOPĀ_ZĀQTYOĀ^TXTWL]ĀNZaP]Ā̂T_P^ĀLYOĀ 
SLMT_L_Ā_ZĀ_SL_ĀL_Ā_SPĀWZNL_TZYĀZQĀPLNSĀTYOTaTO`LWĀZYĀLĀC]ZUPN_Ā̂T_P"ĀZ_SP]bT^PĀLWWĀ_]LY^WZNL_PP^Ā^SLWWĀ 
MPĀ ]PWPL^POĀ L_Ā _SPĀ XZ^_Ā L[[]Z[]TL_PĀ LYOĀ LaLTWLMWPĀ ̀ YZNN`[TPOĀ ̂ SPW_P]Ā ̂ T_P^Ā  P$R$"Ā ̂ ZTWĀ M`]]Zb^"Ā 
NLWTNSPĀNLaP^"Ā]ZNVĀNLaP^"ĀTYĀ̂SLOPĀL_ĀML^PĀZQĀ̂S]`M^"ĀP_N$!$Ā5 PNL`^PĀZQĀ_SPĀTX[P]XLYPY_ĀYL_`]PĀZQĀ 
^ZTWĀM`]]Zb^ĀLYOĀNLaPĀLaLTWLMTWT_d"Ā[]TZ]Ā_ZĀ̂̀MXT__TYRĀ_SPĀQTYLWĀOT^[Z^T_TZYĀ[WLYLYOĀOP_P]XTYTYRĀ 
PcLN_Ā L]PL^Ā ZQĀ ]PWPL^P"Ā [Z_PY_TLWĀ ]PWPL^PĀ ̂ T_P^Ā bTWWĀ MPĀ ]P#TYaP̂_TRL_POĀ QZ]Ā PcT^_TYRĀ M`]]Zb^Ā LYOĀ 
NLWTNSPĀZ]Ā]ZNVĀNLaP^Ā_SL_ĀNLYĀMPĀ̂̀POĀQZ]Ā̂SPW_P]Ā^T_P^$Ā>YZbYĀLN_TaP%TYLN_TaPĀ_Z]_ZT^PĀM`]]Zb^Ā 
OT^NZaP]POĀO`]TYRĀ_SPĀ^`]aPd^ĀbZ`WOĀMPĀ]P#TYaP^_TRL_POĀQZ]Ā_ST^Ā[`][Z^P$ĀĀ 

  
JSTWPĀ^ZXPĀ[]POL_Z]Ā^TRYĀT^ĀPc[PN_POĀLN]Z^^ĀLYdĀOP^P]_ĀWLYO^NL[P"ĀL]PL^ĀbSP]PĀ̂TRYĀT^ĀNZYNPY_]L_POĀ 
XLdĀ TYOTNL_PĀ LĀ [ZZ]Ā NSZTNPĀ QZ]Ā _Z]_ZT^PĀ OT^[Z^T_TZYĀ [WLYYTYR$Ā 9]P^SĀ ̂ TRYĀ bTWWĀ MPĀ YZ_POĀ O`]TYRĀ 
R]Z`YO#_]`_STYRĀ QZ]Ā ^SPW_P]Ā ^T_P^"Ā LYOĀ _SPĀ OT^[Z^T_TZYĀ [WLYbTWWĀ TYNW`OPĀ _]LY^WZNL_TZYĀ ^T_P^Ā 
[]PQP]PY_TLWWdĀWZNL_POĀLbLdĀQ]ZXĀVYZbYĀL]PL^ĀZQĀNZYNPY_]L_POĀ[]POL_Z]Ā^TRY"ĀTQĀLYd$Ā 

 
7`]TYRĀ _SPĀ TY^_LWWL_TZYĀ ZQĀ _PX[Z]L]dĀ PcNW`^TZYĀ QPYNTYR"Ā LYĀ L__PX[_Ā bTWWĀ MPĀ XLOPĀ _ZĀ [L^^TaPWdĀ 
PcNW`OPĀVYZbYĀLYO%Z]ĀLOOT_TZYLWĀTYOTaTO`LW^ĀQZ`YOĀO`]TYRĀQPYNPĀTY^_LWWL_TZY"ĀQ]ZXĀ_SPĀC]ZUPN_Ā^T_PĀ 
`^TYRĀ_SPĀR`TOPWTYP^ĀTYĀ $ĀGSPĀWZNL_TZYĀLYOĀMZ`YOL]dĀOPWTYPL_TZYĀZQĀLYdĀ̀̂NSĀ[]ZUPN_ĀQPYNTYRĀ 
bTWWĀMPĀNZZ]OTYL_POĀMP_bPPYĀ_SPĀC]Z[ZYPY_ĀLYOĀ_SPĀLRPYNTP^$ĀĀ 

Ā  

Ā .Ā 



 

 
 

  

,DCB945Ā <<Ā +51E5Ā1>9=1<Ā?DCB945Ā65>35Ā1>4Ā3?>BCAD3CĀ65>35#ĀĀ 

%$$=Ā*>B945Ā)5>35Ā 

+5BBĀ 
13C9E5Ā 

+51E5Ā9>49E94D1<Ā9>Ā2DAA?FĀ?>Ā-A?:53CĀD>C9<ĀCA1>B<?31C9?>ĀȀ/53C9?>Ā%#% Ā9>Ā 
6?<<?F9>7Ā13C9E5ĀB51B?>#Ā0A1>B<?31C9?>Ā?AĀ@1BB9E5Ā5G3<DB9?>Ā?6ĀB?=5Ā 
9>49E94D1<BĀ=1HĀ25Ā3?>B945A54ĀF9C8Ā175>3HĀ3??A49>1C9?>Ā1>4Ā1@@A?E1<Ā 
Ȁ5#7#!Ā96Ā1ĀC?AC?9B5Ā=1;5BĀ1Ā<?>7"49BC1>35Ā=?E5=5>CĀ>51AĀ?AĀ13A?BBĀC85Ā 
@A?:53CĀ2?D>41AH #Ā 

%$$=Ā*>B945Ā)5>35Ā 
+51E5Ā9>49E94D1<Ā9>Ā2DAA?FĀ?>Ā-A?:53CĀD>C9<ĀCA1>B<?31C9?>ĀȀ/53C9?>Ā%#% Ā9>Ā 
6?<<?F9>7Ā13C9E5ĀB51B?>#Ā.5<?31C9?>Ā?AĀ@1BB9E5Ā5G3<DB9?>Ā?6ĀB?=5Ā 
9>49E94D1<BĀ=1HĀ25Ā3?>B945A54ĀF9C8Ā175>3HĀ3??A49>1C9?>Ā1>4Ā1@@A?E1<#Ā 

%$$=Ā*>B945Ā)5>35Ā 0A1>B<?31C5Ā1BĀ49B3DBB54Ā9>Ā/53C9?>Ā%#%Ā 

%$$=Ā*>B945Ā)5>35Ā 

3C9E5Ā 

(CC5=@CĀC?Ā@1BB9E5<HĀ5G3<D45Ā2HĀ3A51C9>7Ā1>4Ā?2B5AE9>7ĀC5=@?A1AHĀ71@ȀB Ā 
9>Ā65>35Ā<9>5Ā1BĀF5<<Ā1BĀC5=@?A1AHĀ5G3<DB9?>Ā65>39>7Ā@A5E5>C9>7ĀC85Ā 
C?AC?9B5Ā6A?=Ā=?E9>7Ā9>C?ĀC85ĀB9C5Ā9>C5A9?A#Ā*6ĀC85Ā9>49E94D1<Ā4?5BĀ>?CĀ 
@1BB9E5<HĀ5G9CĀC85Ā@A?:53CĀB9C5!ĀC85>ĀCA1>B<?31C5Ā9=5491C5<HĀ?DCB945Ā?6Ā 
65>35Ā1>4Ā=?>9C?AĀ1BĀ49B3DBB54Ā9>Ā/53C9?>Ā%#%#Ā-1BB9E5<HĀ5G3<D454Ā 
C?AC?9B5BĀ9>49E94D1<BĀF?D<4Ā25Ā=1A;54Ā1>4ĀF?D<4ĀD>45A7?Ā851<C8Ā 
1BB5BB=5>CBĀ2DCĀ>?Ā0.-ĀF?D<4Ā25Ā@A5@1A54#Ā 

 
;PLW_SĀL^^P^^XPY_^ĀLYOĀ^LX[WPĀNZWWPN_TZYĀbTWWĀQZWWZbĀ_SPĀXZ^_Ā]PNPY_ĀHF9JFĀR`TOPWTYP^Ā HF9JFĀ  
(&'/!$Ā4_ĀWPL^_ĀZYPĀQ`WWĀSPLW_SĀL^^P^^XPY_ĀbT_SĀ̂LX[WPĀNZWWPN_TZYĀbTWWĀMPĀ[P]QZ]XPOĀQZ]ĀLWWĀ_Z]_ZT^P^Ā 
_ZĀ MPĀ _]LY^WZNL_PO$Ā FLX[WP^Ā bTWWĀ MPĀ NZWWPN_POĀ aTLĀ aPYT[`YN_`]PĀ LYOĀ Z]LWĀ ̂ bLM$Ā <YĀ LOOT_TZYĀ _ZĀ 
^_LYOL]OĀPYedXP#WTYVPOĀTXX`YZ^Z]MPY_ĀL^^LdĀ 8?<F4!Ā_P^_TYRĀZQĀ[ WL^XL"ĀZ]LWĀ^bLM^ĀbTWWĀMPĀ_P^_POĀ 
aTLĀ\`LY_T_L_TaPĀ[ZWdXP]L^PĀNSLTYĀ]PLN_TZYĀ \C6E!ĀQZ]Ā  "  "ĀLYOĀ 
_P^_`OTYTOĀ SP][P^aT]`^Ā ($Ā FLX[WP^Ā LYOĀ _SPT]Ā ]P^`W_^Ā L]PĀ aLWTOĀ QZ]Ā ZYPĀ dPL]Ā bTWWĀ MPĀ ]P[PL_POĀ TQĀ 
_]LY^WZNL_TZYĀT^ĀOPWLdPO$Ā 

4WWĀVYZbYĀ_Z]_ZT^P^ĀQ]ZXĀ_SPĀ[]ZUPN_Ā_SL_ĀSLOĀMTZWZRTNLWĀ^LX[WP̂Ā[]PaTZ`^WdĀNZWWPN_PO"ĀbTWWĀ]PNPTaPĀ 
_bZĀLOOT_TZYLWĀSPLW_SĀL^^P^^XPY_^Ā TYNW`OP^ĀQ`WWĀ[Sd^TNLWĀPcLXTYL_TZYĀTYNW`OTYRĀZ]LWĀNLaT_d"ĀM`_ĀYZĀ 
^LX[WPĀNZWWPN_TZY!Ā^[LNPOĀ '*ĀhĀ )&ĀOLd^ĀL[L]_ĀbT_SĀ_SPĀ̂PNZYOĀLOOT_TZYLWĀL^^P^^XPY_ĀZNN`]]TYRĀ 
bT_STYĀ_bZĀOLd^ĀZQĀ_SPĀ_]LY^WZNL_TZY$Ā4O`W_Ā gĀ '.&ĀXXĀ@6?!Ā̀YVYZbYĀTYOTaTO`LW^ĀQ]ZXĀ_SPĀ[]ZUPN_Ā 
WZNL_POĀTYNTOPY_LWWdĀZ]ĀO`]TYRĀNWPL]LYNPĀbTWWĀMPĀSPLW_SĀL^^P^^POĀLYOĀ_]LY^WZNL_POĀZYĀLĀNL^P#Md#NL^PĀ 
ML^T^ĀTYĀNWZ^PĀNZZ]OTYL_TZYĀbT_SĀ7GEBĀ ^PPĀGLMWPĀ'!$Ā

=`aPYTWPĀ 2Ā '.&ĀXXĀ@6?!Ā_Z]_ZT^P^ĀOT^NZaP]POĀ3+&&ĀXP_P]^ĀQ]ZXĀ_SPĀ[]ZUPN_ĀQPYNPĀWTYPĀbTWWĀMPĀ 
RTaPYĀLĀQ`WWĀSPLW_SĀL^^P^^XPY_"ĀTYNW`OTYRĀ^LX[WPĀNZWWPN_TZY"ĀbS P]PĀ̂TeP%bPTRS_Ā[P]XT_"Ā[]TZ]Ā_ZĀ 
_]LY^WZNL_TZY$Ā4YdĀ_Z]_ZT^PĀbSTNSĀOZP^ĀYZ_Ā[L^^Ā_SPĀSPLW_SĀLWRZ]T_SXĀ HF9JFĀ  (&'/"Ā4[[PYOTcĀ:!Ā 
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L_Ā_SPĀ_TXPĀZQĀ_]LY^WZNL_TZYĀ P$R$Ā^SZbTYRĀ^PaP]PĀTYU`]dĀZ]Ā̂PaP]PĀNWTYTNLWĀ^TRY^ĀZQĀOT^PL^P!ĀbZ`WOĀ 
YZ_ĀMPĀ_]LY^WZNL_POĀLYOĀ_SPT]ĀOT^[Z^T_TZYĀOT^N`^^POĀbT_SĀHF9JFĀ  FPN_TZYĀ+$,!ĀLYOĀ_SPĀL[[WTNLMWPĀ 
[]ZUPN_Ā []Z[ZYPY_Ā bZ`WOĀ MPRTYĀ NZZ]OTYL_TZYĀ bT_SĀ _SPĀ LRPYNTP^Ā L Ā̂ _ZĀ _SL_Ā TYOTaTO`LWi^Ā QTYLWĀ 
OT^[Z^T_TZY$ĀĀĀ 

4YdĀMTZWZRTNLWĀ^LX[WP^ĀYZ_Ā̂PY_Ā_ZĀWLMZ]L_Z]TP^ĀQZ]Ā_P^_TYRĀbTWWĀMPĀOP[Z^T_POĀbT_SĀ_SPĀHYTaP]^T_dĀZQĀ 
6LWTQZ]YTLĀ ?Z^Ā 4YRPWP^"Ā LWZYRĀ bT_SĀ QPP^Ā _ZĀ NZaP]Ā ̂ LX[WPĀ []ZNP^T̂YR"Ā L^Ā [P]Ā HF9JFĀ   (&'/!Ā 
R`TOLYNP$Ā 

 
GSPĀQT]^_Ā_]LY^WZNL_TZYĀ[SL^PĀZQĀ_SPĀC]ZUPN_ĀbTWWĀTYNW`OPĀVYZbYĀTYOTaTO`LW^ĀQ]ZXĀ_SPĀC]ZUPN_Ā^T_P$Ā 
>YZbYĀ_Z]_ZT^P^ĀbTWWĀMPĀ_]LY^WZNL_POĀQ]ZXĀ_SPĀ[]ZUPN_Ā^T_PĀLQ_P]ĀSPLW_SĀL^^P^^XPY_^ĀLYOĀL[[]ZaLWĀZQĀ 
QTYLWĀGEC"Ā[]ZaTOPOĀ_Z]_ZT^P^ĀTYĀ_SPĀVYZbYĀNZSZ]_Ā[L^^ĀLĀQTYLWĀNSPNVĀ_S]Z`RSĀ_SPĀ_]LY^WZNL_TZYĀ 
^`T_LMTWT_dĀLWRZ]T_SXĀZYĀ_SPĀOLdĀZQĀ_]LY^WZNL_TZYĀ FPN_TZYĀ+$*!$ĀĀ 

G]LY^WZNL_TZYĀbTWWĀQZWWZbĀTY^_LWWL_TZYĀZQĀPcNW`^TZYL]dĀ_Z]_ZT^PĀQPYNP"ĀL^ĀOP_P]XTYPOĀTYĀNZZ]OTYL_TZYĀ 
bT_SĀ_SPĀLRPYNTP^$ĀG]LY^WZNL_TZYĀPaPY_^ĀbTWWĀZNN`]Ā_ZĀ̂[PNTQTNĀWZNL_TZY^ĀZ`_WTYPOĀTYĀ_SPĀL[[]ZaPOĀ 
[]ZUPN_#^[PNTQTNĀ GECĀ LYOĀ OT^[Z^T_TZYĀ [WLY1Ā GSPĀ []ZUPN_Ā bTWWĀ PX[WZdĀ _bZĀ ̂ _]L_PRTP^Ā QZ]Ā XZaTYRĀ 
_Z]_ZT^P^"ĀOP[PYOTYRĀZYĀ_SPĀTYT_TLWĀNL[_`]PĀWZNL_TZYĀZQĀPLNSĀLYTXLW$ĀĀ 

 GZ]_ZT^P^ĀQZ`YOĀbT_STYĀL[[]ZcTXL_PWdĀ+&&ĀXP_P]^Ā 
ZQĀ_SPĀ̂ZWL]ĀQLNTWT_dĀQPYNPWTYPĀbZ`WOĀMPĀ_]LY^WZNL_POĀ_ZĀL]PL^ĀTXXPOTL_PWdĀZ`_^TOPĀZQĀ_SPĀ 
[]ZUPN_i^Ā _PX[Z]L]dĀ PcNW`^TZYĀ QPYNTYR$Ā 9ZWWZbTYRĀ _SPĀ NZX[WP_TZYĀ ZQĀ NZY^_]`N_TZY"Ā _SPĀ 
PcNW`^TZYĀQPYNTYRĀbZ`WOĀMPĀ]PXZaPO1Ā_SPĀ[P]XLYPY_Ā^T_PĀQPYNTYRĀbZ`WOĀMPĀ[P]XPLMWPĀ_ZĀ 
OP^P]_Ā_Z]_ZT^P^ĀLYOĀPcT^_TYRĀaPRP_L_TZYĀZYĀ_SPĀ[]ZUPN_Ā^T_PĀT^ĀPc[PN_POĀ_ZĀMPĀN]`^SPOĀLYO%Z]Ā 
_]TXXPOĀ _ZĀ _SPĀ Pc_PY_Ā QPL^TMWPĀ _ZĀ QLNTWT_L_PĀ NZY^_]`N_TZYĀ LYOĀ Z[P]L_TZYĀ ZQĀ _SPĀ []ZUPN_$Ā 
GSP]PQZ]P"Ā_SPĀ̂SZ]_#OT^_LYNPĀ_]LY^WZNL_TZYĀ^_]L_PRdĀT^ĀOP^TRYPOĀ_ZĀLWWZbĀ_Z]_ZT^P^Ā_ZĀQ]PPWdĀ 
XZaPĀ_S]Z`RS"ĀLYOĀ[Z_PY_TLWWdĀ]P#ZNN`[d"Ā_SPĀ̂T_PĀQZWWZbTYRĀNZŶ_]`N_TZY$Ā7PNT^TZY^ĀLMZ`_Ā 
_SPĀOT^[Z^T_TZYĀZQĀTYOTaTO`LWĀ_Z]_ZT^P^ĀbTWWĀMPĀXLOPĀTYĀNZZ]OTYL_TZYĀbT_SĀHF9JF$Ā 

 ĀGZ]_ZT^P^ĀQZ`YOĀTYĀ_SPĀTY_P]TZ]ĀZQĀ_SPĀ 
^ZWL]ĀQLNTWT_dĀQPYNPWTYPĀ 3ĀL[[]ZcTXL_PWdĀ+&&ĀXP_P]^ĀQ]ZXĀ_SPĀPcNW`^TZYĀQPYNP!ĀbZ`WOĀMPĀ 
XZaPOĀ_ZĀ_PX[Z]L]dĀ[PY^ĀQZ]Ā_SPĀO`]L_TZYĀZQĀNZY^_]`N_TZYĀLYOĀXLdĀMPĀ]P_`]YPOĀ_ZĀ_SPĀ^ZWL]Ā 
QLNTWT_dĀTY_P]TZ]Ā L^ĀNWZ^PĀ_ZĀZ]TRTYLWĀNL[_`]PĀWZNL_TZYĀL^Ā[Z^^TMWP!ĀL^Ā̂ZZYĀL^ĀaPRP_L_TZY%^T_PĀ 
NZYOT_TZY^ĀL]PĀ̀̂T_LMWPĀQZ]Ā_Z]_ZT^P^Ā_ZĀMPĀ]PWPL^POĀTYĀ_SPĀTY_P]TZ]ĀZQĀ_SPĀ̂T_P$ĀCPYYPOĀ_Z]_ZT^P^Ā 
XLdĀMPĀ_]LY^WZNL_POĀ_ZĀLYĀLW_P]YL_PĀ^`T_LMWPĀWZNL_TZYĀQZWWZbTYRĀNZY^_]`N_TZY"ĀL^ĀOP_P]XTYPOĀ 
ZYĀLĀNL^P#Md#NL^PĀML^T^Ā_S]Z`RSĀNZZ]OTYL_TZYĀbT_SĀHF9JF$Ā 
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GSPĀ OPY^T_dĀ ZQĀ _Z]_ZT^P^Ā bT_STYĀ _SPĀ EPWPL^PĀ 4]PLĀ T^Ā aL]TLMWP$Ā C]PQP]PYNPĀ bTWWĀ MPĀ RTaPYĀ _ZĀ 
_]LY^WZNL_TYRĀ_Z]_ZT^P^ĀTY_ZĀL]PL^ĀL^ĀNWZ^PĀ_ZĀ_SPĀTYT_TLWĀNL[_̀]PĀWZNL_TZYĀL^Ā[Z^^TMWP"ĀTYĀLYĀPQQZ]_Ā_ZĀ 
VPP[Ā_SPXĀbT_STYĀ_SPT]ĀLN_TaT_dĀL]PLĀ SZXPĀ]LYRP!1ĀZ_SP]Ā]PWPL^PĀWZNL_TZY^ĀXLdĀMPĀNZY^TOP]POĀL^Ā 
YPNP^^L]dĀ  P$R$Ā TQĀ _TXTYRĀ ZQĀ []ZUPN_Ā OPaPWZ[XPY_"Ā PcNW`^TZYĀ QPYNTYR"Ā Z]Ā Z_SP]Ā ]PL^ZY^Ā []PNW`OPĀ 
bT_STY#SZXPĀ ]LYRPĀ _]LY^WZNL_TZY!$Ā F[PNTQTNĀ NZY^TOP]L_TZY^Ā _ZĀ MPĀ TYNW`OPOĀ bTWWĀ MPĀ ML^POĀ ZYĀ _SPĀ 
NZY^_]`N_TZYĀ^NSPO`WPĀLYOĀbTWWĀOP_P]XTYPĀ_SPĀOT^[Z^T_TZYĀ_TXTYRĀZQĀ_Z]_ZT^P^ĀL_Ā_TXPĀZQĀTYOTaTO`LWĀ 
_]LY^WZNL_TZYĀPaPY_^$Ā7PNT^TZY^Ā]PWL_POĀ_ZĀ[P]QZ]XTYRĀSPLW_SĀL^̂ P^^XPY_^"ĀaPYT[`YN_`]PĀLYOĀ^LX[WPĀ 
NZWWPN_TZY"Ā_]LY^XT__P]TYR"ĀLYOĀ_]LY^WZNL_TZYĀZQĀLWWĀTYOTaTO`LW^ĀL]PĀZ`_WTYPOĀTYĀGLMWPĀ'$ĀĀ 

 
GZ]_ZT^P^Ā XLdĀ MPĀ SPWOĀ #Ā Z]Ā Ā  P$R$Ā TQĀ _PX[P]L_`]P^Ā OZĀ YZ_Ā LWWZbĀ QZ]Ā _]LY^WZNL_TZY"Ā Z]Ā TQĀ 
_Z]_ZT^P^ĀOZĀYZ_Ā[L^^Ā_SPĀSPLW_SĀL^^P^^XPY_!ĀQZ]ĀLĀXLcTX`XĀZQĀ (ĀXZY_S^Ā Z]ĀWZYRP]ĀTQĀaPRP_L_TZYĀ 
NZYOT_TZY^ĀOZĀYZ_Ā̀̂[[Z]_Ā_SPĀ]PWPL^PĀZQĀ_Z]_ZT^P^ĀZYĀ_SPĀ[]ZUPN_Ā̂T_P!$ĀC]PaTZ`^WdĀNZY^_]`N_POĀLYOĀ 
L[[]ZaPOĀ PYNWZ^`]PĀ [PY^Ā L]PĀ []P^PY_Ā LOULNPY_Ā _ZĀ _SPĀ C]ZUPN_Ā ^T_PĀ LYOĀ bZ`WOĀ MPĀ `^POĀ TQĀ LYdĀ 
\`L]LY_TYPĀT^ĀYPNP^^L]d$ĀD`L]LY_TYPĀbZ`WOĀZYWdĀMPĀ`^POĀL^ĀYPNP^̂L]dĀ bT_SĀ_SPĀPcNP[_TZYĀZQĀ_SZ^PĀ 
_Z]_ZT^P^Ā_ZĀMPĀ_PX[Z]L]TWdĀ[PYYPOĀLYOĀ]PWPL^POĀOT]PN_WdĀMLNVĀTY_ZĀ_SPĀ[]ZUPN_ĀL]PL!"ĀTYĀNZZ]OTYL_TZYĀ 
bT_SĀHF9JF$Ā 

>PdĀPWPXPY_^ĀZQĀNL]TYRĀQZ]Ā[PYYPOĀOP^P]_Ā_Z]_ZT^P^ĀbTWWĀTYNW`OP0Ā 

•  8Y^`]TYRĀ PLNSĀ OP^P]_Ā _Z]_ZT^PĀ T^Ā SZ`^POĀ TYOTaTO`LWWdĀ _ZĀ []PaPY_Ā [Z_PY_TLWĀ OT^PL^PĀ 
_]LY^XT^^TZYĀ U`aPYTWP^ĀXLdĀMPĀSZ`^POĀĀ_ZRP_SP]ĀL^ĀOP_P]XTYPOĀZYĀLĀNL^P#Md#NL^PĀML^T^ĀTYĀ 
NZZ]OTYL_TZYĀbT_SĀHF9JF!$Ā 

•  GZĀ_SPĀPc_PY_ĀQPL^TMWPĀ_SPĀ̂T_P^ĀbSP]PĀ[PY^ĀL]PĀNZY^_]`N_POĀ^SZ̀WOĀSLaPĀLX[WPĀaPRP_L_TZYĀ 
_SL_ĀT^ĀXTYTXLWWdĀOT^_`]MPOĀO`]TYRĀNZY^_]`N_TZYĀLYOĀL[[]Z[]TL_PĀ̂ZTWĀQZ]Ā_Z]_ZT^P^Ā_ZĀOTRĀ_SPT]Ā 
ZbYĀ M`]]Zb^$Ā <OPLWWd"Ā PLNSĀ [PYĀ bZ`WOĀ SLaPĀ LX[WPĀ aPRP_L_TZYĀ ̂ `NSĀ L^Ā N]PZ^Z_PĀ M`^S"Ā 
d`NNL^"ĀP[SPO]L"ĀLYOĀM`]^LRPĀ_ZĀ[]ZaTOPĀ̂SLOP"ĀLYOĀZ_SP]Ā[WLY_^ĀWTVPĀRWZMP#XLWWZbĀ_ZĀ̂P]aPĀ 
L^ĀQZZOĀ^Z`]NP^$Ā 

•  <YĀ[PY^ĀbSP]PĀ_SP]PĀT^ĀYZ_Ā̀̂QQTNTPY_ĀYL_TaPĀaPRP_L_TZYĀ_ZĀYZ`]T^SĀ_SPĀLYTXLW"Ā^ZXPĀ[]ZO`NPĀ 
 VLWP"Ā NZWWL]O^"Ā OLYOPWTZYĀ R]PPY^"Ā P_N$!Ā XLdĀ MPĀ ̀ ^POĀ _ZĀ ̂ `[[WPXPY_Ā OTP_$Ā 4OOT_TZYLWWd"Ā 
@Le`]TĀGZ]_ZT^PĀ7TP_Ā+@('ĀXLdĀLW^ZĀMPĀNZY^TOP]POĀTQĀL[[]Z[]TL_P$Ā 

•  JL_P]ĀbZ`WOĀMPĀ[]ZaTOPOĀO`]TYRĀ_SPĀLN_TaPĀ^PL^ZYĀ`Y_TWĀ_SPĀ_TXPĀ_SPdĀPY_P]ĀSTMP]YL_TZY$ĀĀ 

•  @PL^`]P^Ā bZ`WOĀ MPĀ _LVPYĀ _ZĀ ]PO`NPĀ [Z_PY_TLWĀ QZ]Ā NZY_LXTYL_TZYĀ ^̀ NSĀ L^Ā OT^TYQPN_TYRĀ 
QZZ_bPL]ĀLQ_P]ĀWPLaTYRĀLĀ[PY$Ā 

@Z]PĀOP_LTW^ĀLMZ`_ĀNL]TYRĀQZ]Ā[PYYPOĀ_Z]_ZT^P^ĀL]PĀQZ`YOĀTYĀN`]]PY_ĀHF9JFĀ R`TOLYNPĀ HF9JFĀ  
.!ĀbSTNSĀbZ`WOĀMPĀQZWWZbPO$Ā 

Ā (Ā 



 
<_Ā T^Ā Pc[PN_POĀ _SL_Ā _SPĀ XLUZ]T_dĀ ZQĀ LO`W_Ā _Z]_ZT^P^Ā ZNN`[dTYRĀ _SPĀ C]ZUPN_Ā L]PLĀ bTWWĀ MPĀ VYZbYĀ 
TYOTaTO`LW^$ĀFZXPĀZQĀ_SP^PĀTYOTaTO`LW^ĀbTWWĀWTVPWdĀMPĀ[L^^TaPWdĀPcNW`OPOĀO`]TYRĀ[P]TXP_P]ĀQPYNTYRĀ 
LN_TaT_TP^Ā LYOĀXL]VPOĀbT_SĀLĀY`XMP]ĀQ]ZXĀ_SPĀL^^TRYPOĀ^P]TP^ĀTQĀ_SPdĀL]PĀ[L]_ĀZQĀ_SPĀ̀YVYZbYĀ 
R]Z`[!"ĀLYOĀ_SPĀ]PXLTYOP]ĀZQĀ_SPĀVYZbYĀTYOTaTO`LW^ĀbTWWĀMPĀXZaPOĀO`]TYRĀ_SPĀ[]ZUPN_Ā_]LY^WZNL_TZYĀ 
PaPY_$ĀGST^Ā̂PN_TZYĀL^^`XP^ĀHF9JFĀ []Z_ZNZWĀNWPL]LYNPĀ^`]aPd^ĀbZ`WOĀMPĀNZYO`N_POĀO`]TYRĀ_SPĀ 
XZ]PĀLN_TaPĀ^PL^ZYĀ ^[]TYRĀZ]ĀQLWW!$ĀHYOP]Ā̂[PNTQTNĀ^NPYL]TZ^"ĀNWPL]LYNPĀXTRS_ĀLW^ZĀMPĀL__PX[_POĀ 
O`]TYRĀ _SPĀ WP^^Ā LN_TaPĀ ̂ PL^ZYĀ O`]TYRĀ L[[]Z[]TL_PĀ _PX[P]L_`]PĀ bTYOZb^Ā QZWWZbTYRĀ NZZ]OTYL_TZYĀ 
MP_bPPYĀ_SPĀC]Z[ZYPY_ĀLYOĀ_SPĀLRPYNTP^$Ā 

6WPL]LYNPĀ^`]aPd^ĀZYĀ_SPĀC]ZUPN_ĀbTWWĀMPĀNZYO`N_POĀLQ_P]Ā_Z]_ZT^PĀPcNW`^TZYĀQPYNTYRĀT^ĀPQQPN_TaPWdĀ 
TY^_LWWPOĀ ZYĀ _SPĀ ̂ T_P$Ā 6WPL]LYNPĀ ̂ `]aPd^Ā bTWWĀ MPĀ NZYO`N_POĀ TYĀ LNNZ]OLYNPĀ bT_SĀ _ST^Ā [WLY"Ā _SPĀ 
5TZWZRTNLWĀB[TYTZYĀQZ]Ā_SPĀC]ZUPN_"ĀLYOĀ_SPĀ   Ā HF9JFĀ  (&&/!"ĀZ]ĀXZ^_Ā 
N`]]PY_Ā[]Z_ZNZW^$ĀĀ 

GSPĀQZWWZbTYRĀNZYOT_TZY^ĀbTWWĀL[[Wd0ĀĀ 

$  6WPL]LYNPĀ^`]aPd^ĀL_Ā_SPĀ[]ZUPN_Ā^T_PĀX`^_ĀNZY^T^_ĀZQĀL_ĀWPL^_Ā (ĀNZY^PN`_TaPĀ^`]aPd^ĀZQĀ_SPĀ 
^T_P$ĀF`]aPd^Ā̂ SLWWĀTYaZWaPĀbLWVTYRĀ_]LY^PN_^ĀWP^^Ā_SLYĀZ]ĀP\`LWĀ_ZĀ+ĀXP_P]^ĀbTOPĀ̀YOP]Ā 
_d[TNLWĀNZYOT_TZY^$Ā<YĀL]PL^ĀZQĀOPY^PĀaPRP_L_TZYĀZ]ĀbSPYĀNZYOT_TZY^ĀWTXT_Ā_SPĀLMTWT_dĀZQĀ_SPĀ 
^`]aPdZ]^Ā _ZĀ WZNL_PĀ OP^P]_Ā _Z]_ZT^P^"Ā _]LY^PN_^Ā ̂ SZ`WOĀ MPĀ ]PO`NPOĀ TYĀ bTO_SĀ LNNZ]OTYRWd$Ā 
6WPL]LYNPĀ ^`]aPd^Ā ^SZ`WOĀ MPĀ NZYO`N_POĀ bSPYĀ OP^P]_Ā _Z]_ZT^P^Ā L]PĀ XZ^_Ā LN_TaPĀ  4[]TWĀ 
_S]Z`RSĀ@LdĀZ]ĀFP[_PXMP]Ā_S]Z`RSĀBN_ZMP]!ĀM`_ĀXLdĀMPĀNZYO`N_POĀO`]TYRĀ_SPĀWP^^ĀLN_TaPĀ 
^PL^ZYĀ TQĀ YPNP^^L]dĀ LYOĀ TYĀ NZZ]OTYL_TZYĀ bT_SĀ _SPĀ HF9JF$Ā <QĀ OP^P]_Ā _Z]_ZT^P^Ā L]PĀ QZ`YOĀ 
O`]TYRĀ_SPĀ̂PNZYOĀ[L^^"Ā_SPĀHF9JFĀ XLdĀ]P\`T]PĀLĀ_ST]OĀ^`]aPd$ĀTYĀeZYP^ĀbSP]PĀ_Z]_ZT^P^Ā 
bP]PĀQZ`YOĀO`]TYRĀ_SPĀ^PNZYOĀ[L^^$ĀĀ 

$  7`]TYRĀ_SPĀQT]^_Ā[L^^"ĀLWWĀ^TRYĀ ^NL_"ĀNL]NL^^P^"Ā_]LNV^"ĀP_N$!Ā̂SZ`WOĀMPĀ]PXZaPOĀQ]ZXĀ_SPĀ 
C]ZUPN_ĀL]PL$Ā4WWĀM`]]Zb^ĀL]PĀ]PNZXXPYOPOĀ_ZĀMPĀTY^[PN_POĀLYOĀPcNLaL_POĀO`]TYRĀ_SPĀQT]^_Ā 
[L^^"ĀTYNW`OTYRĀNLYTOĀNZX[WPcP^"ĀNLWTNSPĀNLaP^"ĀLYOĀ_Z]_ZT^PĀM]̀]Zb^$Ā?L]RP]ĀNZX[WPcP^Ā 
_SL_Ā_LVPĀWZYRP]%]P\`T]PĀP\`T[XPY_Ā_ZĀPcNLaL_PĀ LYOĀL]PĀYZ_ĀNZX[WP_PWdĀPcNLaL_POĀZYĀ_SPĀ 
QT]^_Ā[L^^!ĀL]PĀ]PNZXXPYOPOĀ_ZĀMPĀQPYNPOĀbT_SĀ_PX[Z]L]dĀPcNW`^TZYĀQPYNTYRĀTYĀ_SPĀPaPY_Ā 
_SPĀM`]]Zb%OPY%NZX[WPcĀT^ĀZNN`[TPOĀMdĀLĀ_Z]_ZT^P$ĀĀ 

$  4WWĀ_Z]_ZT^PĀ^NL_ĀbTWWĀMPĀNZWWPN_POĀZ]ĀN]`^SPOĀLYOĀ_]LNV^ĀZ]ĀXL_TYRĀ]TYR^ĀM]`^SPOĀZ`_ĀO`]TYRĀ 
PLNSĀ[L^^ĀZQĀ_SPĀNWPL]LYNPĀ^`]aPd^Ā_ZĀQLNTWT_L_PĀWZNL_TYRĀ_Z]_ZT^P^Ā_SL_ĀXLdĀSLaPĀMPPYĀXT^^POĀ 
ZYĀ[]PaTZ`^Ā[L^^P^$Ā4WWĀNL]NL^^P^ĀbTWWĀMPĀOZN`XPY_POĀMdĀ:CF$Ā 

$  6WPL]LYNPĀ^`]aPd^ĀbTWWĀMPĀ̂NSPO`WPOĀ_ZĀZNN`]ĀTYĀ_SPĀMP^_Ā_PX[P]L_`]PĀbTYOZbĀSZ`]^Ā_ZĀ_SPĀ 
Pc_PY_ĀQPL^TMWPĀ_ZĀXLcTXTePĀ_SPĀWTVPWTSZZOĀZQĀQTYOTYRĀLN_TaPĀ_Z]_ZT^P^Ā P$R$ĀbSPYĀ_SPdĀL]PĀ 
WTVPWdĀ _ZĀ MPĀ LMZaPĀ R]Z`YO!$Ā :`TOPWTYP^Ā ]PNZXXPYOĀ LWWĀ NWPL]LYNPĀ LN_TaT_TP^Ā  NL[_`]P"Ā 
_]LY^[Z]_"Ā]PWPL^P"ĀP_N$!Ā^SLWWĀZNN`]ĀbSPYĀLXMTPY_Ā_PX[P]L_`]PĀ̂L]PĀMPWZbĀ/+ĀOPR]PP^Ā9Ā )+Ā 
OPR]PP^Ā6!ĀLYOĀYZ_ĀLY_TNT[L_POĀ_ZĀ]T^PĀLMZaPĀ/+ĀOPR]PP^Ā9Ā )+ĀOPR]PP^Ā6!ĀMPQZ]PĀSLYOWTYRĀ 
LYOĀ[]ZNP^^TYRĀOP^P]_Ā_Z]_ZT^P^ĀL]PĀNZX[WP_POĀ HF9JFĀ  (&&/!"ĀLYOĀ_]LY^WZNL_TZYĀR`TOLYNPĀ 

Ā )Ā 



]PNZXXPYO^Ā]PWPL^P^Ā^SZ`WOĀZNN`]ĀMP_bPPYĀ4[]TWĀ 'ĀhĀ@LdĀ )'"ĀLYOĀFP[_PXMP]Ā 'ĀhĀBN_ZMP]Ā 
'+$Ā G]LY^WZNL_TZYĀ XLdĀ MPĀ L__PX[_POĀ Z`_^TOPĀ _SPĀ LN_TaPĀ ^PL^ZYĀ TQĀ YPNP^^L]dĀ LYOĀ TYĀ 
NZZ]OTYL_TZYĀbT_SĀ_SPĀHF9JF$Ā9`]_SP]ĀR`TOLYNPĀ^_L_P^Ā_SL_Ā_]LYŴZNL_TZY^ĀXLdĀZNN`]ĀbSPYĀ 
_PX[P]L_`]P^Ā]LYRPĀQ]ZXĀ'.#)&f6Ā ,+#.+f9!ĀLYOĀL]PĀYZ_ĀQZ]PNL^_POĀ_ZĀPcNPPOĀ)(f6Ā /&f9!Ā 
bT_STYĀ )ĀSZ`]^ĀZQĀ]PWPL^PĀZ]Ā )+fĀ /+f9!ĀbT_STYĀ 'ĀbPPVĀZQĀ]PWPL^P$Ā4OOT_TZYLWWd"ĀQZ]PNL^_POĀ 
OLTWdĀWZbĀ_PX[P]L_`]P^Ā^SZ`WOĀYZ_ĀMPĀNZZWP]Ā_SLYĀ '&fĀ6Ā +&f9!ĀQZ]ĀZYPĀbPPVĀ[Z^_#]PWPL^P$Ā 
 HF9JFĀ  (&'.!$Ā8cNP[_TZY^Ā_ZĀ_SP^PĀ_PX[P]L_`]PĀ_S]P^SZWO^ĀXLdĀMPĀR]LY_POĀTYĀNZZ]OTYL_TZYĀ 
bT_SĀHF9JF$Ā 

+$ JSPYĀLYĀLOOT_TZYLWĀ T$P$"Ā`YVYZbY!ĀLO`W_ĀZ]ĀU`aPYTWPĀTYOTaTO`LWĀT^ĀQZ`YOĀO`]TYRĀNWPL]LYNPĀ 
^`]aPd^"ĀT_ĀbTWWĀMPĀL^^TRYPOĀLĀ̀YT\`PĀY`XMP]ĀLYOĀXL]VTYRĀ`^TYRĀ[L[P]Ā_LR^Ā[P]ĀHF9JFĀ  
 (&'+!"Ā_]LY^XT__P]ĀL[[WTPO"ĀLYOĀRTaPYĀ_bZĀSPLW_SĀL^^P^^XPY_^Ā[ ]TZ]Ā_ZĀ_]LY^WZNL_TZYĀ ZYPĀ 
Q`WWĀ SPLW_SĀ L^^P^^XPY_Ā TYNW`OTYRĀ ̂ LX[WPĀ NZWWPN_TZYĀ []TZ]Ā _ZĀ _]LY^WZNL_TZYĀ [W`^Ā LĀ Ā SPLW_SĀ 
L^^P^^XPY_Ā L_Ā _TXPĀ ZQĀ _]LY^WZNL_TZY!$Ā GZ]_ZT^P^Ā QZ`YOĀ 3Ā L[[]ZcTXL_PWdĀ +&&Ā XĀ Q]ZXĀ _SPĀ 
[]ZUPN_ĀQPYNPWTYPĀXLdĀMPĀXZaPOĀ_ZĀ[PY^Ā̀[ZYĀOP_PN_TZYĀLYOĀbSTWPĀSPLW_SĀL^^P^^XPY_^ĀL]PĀ 
ZYRZTYR$Ā9TYLWĀGEC^ĀQZ]ĀLOOT_TZYLWĀ `YVYZbY!ĀTYOTaTO`LW^ĀbTWWĀMPĀ]PaTPbPOĀMdĀ_SPĀLRPYNTP^Ā 
[]TZ]Ā_ZĀ_]LY^WZNL_TZYĀQZ]Ā_SP^PĀLOOT_TZYLWĀTYOTaTO`LW^"ĀbSPYĀ_TXTYRĀLWWZb^$Ā 

 
4Q_P]ĀQTYLWĀNWPL]LYNPĀT^ĀNZX[WP_P"Ā_SP]PĀ]PXLTY^ĀLĀ[Z^^TMTWT_dĀZQĀQTYOTYRĀ_Z]_ZT^P^ĀbT_STYĀ_SPĀ[]ZUPN_Ā 
^T_P"ĀP^[PNTLWWdĀ^XLWWĀ_Z]_ZT^P^Ā2'.&ĀXXĀ@6?$Ā9Z]Ā_Z]_ZT^P^Ā_SL_ĀL]PĀ2'.&ĀXXĀ@6?ĀLYOĀPWTRTMWPĀ 
_ZĀMPĀ_]LY^WZNL_POĀ`[ZYĀOP_PN_TZYĀ GLMWPĀ '!"ĀQTYLWĀOT^[Z^T_TZYĀbTWWĀMPĀNZZ]OTYL_POĀbT_SĀHF9JFĀ  
 P$R$"Ā[PYYTYRĀZQĀZ_SP]ĀNL^P#^[PNTQTNĀZ[_TZY^ĀXLdĀMPĀNZY^TOP]PO!$Ā9Z]Ā_Z]_ZT^P^Ā_SL_ĀL]PĀgĀ '.&ĀXXĀ 
@6?"Ā_]LY^WZNL_TZYĀbTWWĀZNN`]ĀLQ_P]ĀGECĀL[[]ZaLWĀT^ĀZM_LTYPO$Ā 

  

4WWĀLN_TaT_TP^Ā]PWL_POĀ_ZĀ_]LY^WZNL_TZY"ĀNZX[WTLYNP"ĀLYOĀMTZWZRTNLWĀXZYT_Z]TYRĀbTWWĀMPĀXLYLRPOĀLYOĀ 
ZaP]^PPYĀ MdĀ _SPĀ C]ZUPN_Ā []Z[ZYPY_Ā LYOĀ NZYO`N_POĀ TYĀ _SPĀ QTPWOĀ MdĀ \`LWTQTPOĀ _ST]O#[L]_dĀ QT]X^Ā 
[]ZaTOTYRĀ4`_SZ]TePOĀ5TZWZRT^_^ĀLYOĀMTZWZRTNLWĀXZYT_Z]^ĀL^ĀL[[] ZaPOĀ̀YOP]Ā_SPĀC]ZUPN_i^Ā5BĀLYOĀ 
L^^ZNTL_POĀTYNTOPY_LWĀ_LVPĀ^_L_PXPY_$ĀF_LYOL]OTePOĀOL_LĀ^SPP_^ĀLYO%Z]ĀOTRT_LWĀOL_LĀ]PNZ]OP]^ĀbTWWĀMPĀ 
`^POĀ_ZĀ]PNZ]OĀTYOTaTO`LWĀ_Z]_ZT^PĀWZNL_TZY^"ĀMPSLaTZ]"ĀSPLW_SĀTYOTNL_TZY^"ĀM`]]ZbĀWZNL_TZY^"ĀP_N$Ā 
O`]TYRĀ LWWĀ XZYT_Z]TYRĀ LN_TaT_TP^$Ā CZ^_#_]LY^WZNL_TZYĀ XZYT_Z]TYRĀ bTWWĀ TYNW`OPĀ LĀ ^SZ]_#_P]XĀ 
XZYT_Z]TYRĀPQQZ]_Ā `[Ā_ZĀZYPĀdPL]!Ā_ZĀXZYT_Z]Ā_SPĀ_]LY^WZNL_POĀ_Z]_ZT^P^iĀTXXPOTL_PĀbPWW#MPTYR"ĀLYOĀ 
LĀWZYR#_P]XĀXZYT_Z]TYRĀ[]ZR]LXĀOPaPWZ[POĀTYĀNZZ]OTYL_TZYĀbT_SĀ_SPĀ5LYO"ĀHF9JF"Ā5?@"ĀLYOĀ 
5<4Ā FPN_TZYĀ,$'ĀLYOĀ,$(!"ĀZ`_WTYPOĀ[]TZ]Ā_ZĀ_]LY^WZNL_TZY$Ā4WWĀXZYT_Z]TYRĀbZ`WOĀMPĀNL]]TPOĀZ`_Ā 
bT_STYĀ_SPĀC]ZUPN_ĀL]PLĀL^ĀbPWWĀL^Ā_SPĀEPNT[TPY_ĀFT_P1ĀYZĀ̀YT\`PĀNZY_]ZWĀ^T_PĀbZ`WOĀMPĀ`^POĀQZ]Ā_ST^Ā 
[]ZUPN_Ā^TYNPĀ_SPĀTY_PY_ĀT^Ā_ZĀNZXMTYPĀOL_LĀbT_SĀ_SPĀXZYT_Z]TYRĀPQQZ]_^Ā[WLYYPOĀQZ]Ā_SPĀLOULNPY_Ā 
F5FCĀ<Ā[]ZUPN_Ā bSTNSĀbZ`WOĀSLaPĀLYĀL^^ZNTL_POĀNZY_]ZWĀ^T_P!$Ā@Z^_ĀXZYT_Z]TYRĀ[]Z_ZNZW^ĀMPWZbĀ 
]PQP]Ā_ZĀ[]Z[Z]_TZY^Ā Z]ĀLWW!ĀZQĀ_SPĀ_]LY^WZNL_POĀ[Z[`WL_TZYĀhĀYZ_PĀ_SL_ĀL^Ā_SP^PĀ[]P^N]T[_TZY^ĀL[[WdĀ 

Ā *Ā 



_ZĀ _SPĀ EPNT[TPY_Ā FT_P"Ā ZYWdĀ LĀ ̂ `M^P_Ā ZQĀ _Z]_ZT^P^Ā  L[[]ZcTXL_PWdĀ +!Ā bZ`WOĀ MPĀ ̀ ^POĀ _ZĀ []ZaTOPĀ 
^`QQTNTPY_ĀNZX[L]T^ZYĀ_ZĀ_SPĀ[]ZUPN_ĀL]PL$Ā 

 
9Z]Ā _SPĀ ^SZ]_#_P]XĀ XZYT_Z]TYRĀ []ZR]LX"Ā _]LY^WZNL_POĀ _Z]_ZT^P^Ā b Z`WOĀ MPĀ XZYT_Z]POĀ MdĀ _SPĀ 
C]Z[ZYPY_ĀQZ]ĀLĀ[P]TZOĀZQĀ̀[Ā_ZĀZYPĀdPL]ĀLQ_P]ĀPLNSĀTYOTaTO`LWĀ_Z]_ZT^Pi^ĀQT]^_Ā_]LY^WZNL_TZYĀOL_P$Ā 
EP^TOPY_Ā_Z]_ZT^P^ĀbTWWĀMPĀXZYT_Z]POĀLYOĀSLaPĀSPLW_SĀL^^P^^XPY_^ĀZYĀLĀNZX[L]LMWPĀ^NSPO`WP$ĀGSPĀ 
]P_`]YĀ_ZĀ[]ZUPN_Ā^T_PĀZ]ĀTYOT]PN_Ā_]LY^WZNL_TZYĀR]Z`[ĀbZ`WOĀMPĀ[WLNPOĀMLNVĀZYĀ_SPĀC]ZUPN_Ā^T_PĀL^Ā 
^ZZYĀ L^Ā SLMT_L_Ā NZYOT_TZY^Ā LWWZbĀ LQ_P]Ā NZY^_]`N_TZYĀ LYOĀ ]PXZaLWĀ ZQĀ _SPĀ PcNW`^TZYĀ QPYNPĀ  TYĀ 
NZY^`W_L_TZYĀ bT_SĀ _SPĀ FP]aTNP!"Ā WTVPWdĀ`[Ā _ZĀ ZYPĀ dPL]ĀLQ_P]ĀNZŶ_]`N_TZYĀ T^ĀNZX[P_P$Ā FSZ]_#_P]XĀ 
XZYT_Z]TYRĀbZ`WOĀMPRTYĀQZ]Ā_ST^ĀR]Z`[ĀL_Ā_SL_Ā_TXP$ĀG]LY^XT__P]^Ā`^POĀQZ]Ā_ST^Ā[]ZUPN_ĀXLdĀTYNW`OPĀ 
RWZMLWĀ[Z^T_TZYTYRĀ^d^_PXĀ :CF!Ā_PNSYZWZRdĀLYO%Z]Ā_]LOT_TZYLWĀI;9Ā]LOTZĀ_PWPXP_]d$ĀGSPĀTY_PY_ĀT^Ā 
_ZĀPYLMWPĀ_SPĀNZWWPN_TZYĀZQĀSTRS#]P^ZW`_TZYĀXZaPXPY_ĀOL_LĀbT_SĀXTYTXLWĀQTPWOĀPQQZ]_ĀLYOĀLYTXLWĀ 
SLYOWTYR$ĀGSPĀRZLWĀZQĀ_ST^Ā[P]TZOĀZQĀXZ]PĀTY_PY^TaPĀXZYT_Z]TYRĀT^Ā_ZĀTYN]PL^PĀ^`]aTaZ]^ST[$ĀGSPĀ 
C]Z[ZYPY_ĀbTWWĀNZZ]OTYL_PĀbT_SĀ5<4"Ā5?@"ĀLYOĀHF9JFĀ QZ]ĀLYdĀXZYT_Z]TYRĀ^NSPO`WPĀbSTNSĀT^Ā 
]PO`NPOĀQ]ZXĀ_ST^Ā^NSPO`WP$Ā 

G]LY^XT__P]^ĀbTWWĀMPĀNSLYRPOĀ_S]Z`RSZ`_Ā_SPĀXZYT_Z]TYRĀ[P]TZO"ĀL^ĀYPNP^^L]dĀO`PĀ_ZĀOLXLRP"Ā_ZĀ 
XLTY_LTYĀ ML__P]dĀ WTQP"Ā P_N$Ā 4YdĀ _]LY^XT__P]POĀ _Z]_ZT^P^Ā bTWWĀ MPĀ PaLW`L_POĀ []TZ]Ā _ZĀ OT^NZY_TY`TYRĀ 
_PWPXP_]d1ĀTYOTaTO`LWĀ_Z]_ZT^P^ĀXLdĀ]PXLTYĀTYĀ_SPĀXZYT_Z]TYRĀ[] ZR]LXĀZYĀLĀNL^P#Md#NL^PĀML^T^Ā_ZĀ 
PY^`]PĀ_SPT]ĀbPWW#MPTYRĀ T$P$Ā_Z]_ZT^P^ĀNZY^T^_PY_WdĀQZ`YOĀZYĀLĀQPYNPĀWTYP"ĀYZ_ĀOTRRTYRĀ_SPT]ĀZbYĀ 
M`]]Zb^"ĀZ]Ā^SZbTYRĀLĀWZbĀMZOdĀNZYOT_TZYĀ^NZ]P!$ĀĀ 

4_ĀLĀXTYTX`X"ĀLWWĀ_]LY^WZNL_POĀ_Z]_ZT^P^ĀbTWWĀMPĀXZYT_Z]POĀ`Y_TWĀSPLW_SĀL^^P^^XPY_^ĀL]PĀNZX[WP_POĀ 
O`]TYRĀ_SPĀ̀̂M^P\`PY_ĀLN_TaPĀ^PL^ZYĀL_Ā_SPĀQ]P\`PYNdĀMPWZb"ĀL^ĀOT]PN_POĀMdĀ_SPĀ5<4ĀLYOĀHF9JFĀ  
 YZ_TYRĀ_SL_Ā:CFĀML^POĀ_]LNVTYR"ĀTQĀ`_TWTePO"ĀbZ`WOĀQL]ĀPcNPPOĀ_SP^PĀ_]LNVTYRĀQ]P\`PYNTP^!0Ā 

•  BYNPĀbT_STYĀ(*ĀSZ`]^ĀZQĀ]PWPL^P"Ā 

•  BYNPĀOLTWdĀQZ]Ā_bZĀbPPV^ĀLQ_P]Ā]PWPL^P"Ā 

•  BYPĀ_TXPĀ[P]ĀbPPVĀO`]TYRĀLN_TaPĀ^PL^ZYĀ L^ĀOPQTYPOĀMdĀ^T_P#^[PNTQTNĀXZaPXPY_ĀOL_L!"Ā 

•  BYNPĀ[P]ĀbPPVĀO`]TYRĀ_SPĀWP^^ĀLN_TaPĀ^`XXP]Ā̂PL^ZYĀLYOĀ_bTNPĀ[P]ĀXZY_SĀO`]TYRĀWP^^ĀLN_TaPĀ 
bTY_P]Ā^PL^ZY"Ā 

•  GSPĀC]Z[ZYPY_ĀbTWWĀNZZ]OTYL_PĀbT_SĀ_SPĀLRPYNTP^Ā_ZĀOT^N`^^ĀTYOTaTO`LWĀ_]LY^WZNL_POĀ_Z]_ZT^P^Ā 
_SL_ĀOT^[WLdĀMPSLaTZ]^Ā_SL_ĀZ_SP]bT^PĀPYOLYRP]Ā_SPT]ĀbPWW#MPTYR$Ā4N_TZY^ĀXLdĀTYNW`OPĀXZ]PĀ 
Q]P\`PY_ĀXZYT_Z]TYRĀZQĀ̀̂NSĀTYOTaTO`LW ^!ĀLYO%Z]ĀLN_TZY^Ā_ZĀLTOĀ̂`]aTaLWĀZQĀ_SPĀTYOTaTO`LW ^!Ā 
_Z]_ZT^P$ĀĀ 

BYPĀSPLW_SĀL^^P^^XPY_Ā bT_SĀaPYT[`YN_`]PĀLYOĀZ]LWĀ^bLM^!ĀbTWWĀMPĀNZYO`N_POĀ[Z^_#_]LY^WZNL_TZYĀ 
QZ]ĀLWWĀTYOTaTO`LW^ĀO`]TYRĀ_SPĀQT]^_ĀdPL]"ĀMP_bPPYĀ@LdĀ '+ĀhĀBN_ZMP]Ā )'Ā _Z]_ZT^P^Ā]PWPL^POĀTYĀ_SPĀ 
^[]TYRĀ bTWWĀ MPĀ SPLW_SĀ L^^P^^POĀ TYĀ _SPĀ ̂ `M^P\`PY_Ā QLWW!"Ā L^Ā [P]Ā R`TOPWTYP^Ā  HF9JFĀ  (&'/!Ā Z]Ā MdĀ 
^[PNTQTNĀL[[]ZaLWĀMdĀHF9JF$Ā4YdĀSPLW_SĀ[]ZMWPX^ĀZ]ĀXZ]_LWT_TP^ĀZM^P]aPOĀbTWWĀMPĀ]P[Z]_POĀ_ZĀ 
HF9JFĀ  LNNZ]OTYRĀ _ZĀ _SPĀ ]P\`T]PXPY_^Ā ZQĀ _SPĀ C]ZUPN_Ā 5B"Ā bSTNSĀ ̂ SLWWĀ LW^ZĀ TYNW`OPĀ L^Ā Q`WWĀ LYĀ 

Ā +Ā 



TYaP^_TRL_TZYĀL^Ā[Z^^TMWPĀ_ZĀOP_P]XTYPĀNL`^P$Ā9]P^SĀNL]NL^^P^"ĀLQ_P]ĀLĀQ`WWĀ^T_PĀTYaP^_TRL_TZY"ĀbTWWĀMPĀ 
]PNZaP]POĀ QZ]Ā YPN]Z[^dĀ L^Ā OT]PN_POĀ MdĀ _SPĀ HF9JF$Ā 4YTXLW^Ā ̂ SZbTYRĀ ̂ PaP]PĀ NWTYTNLWĀ ̂ TRY^Ā ZQĀ 
OT^PL^PĀL_ĀLYdĀ_TXPĀbTWWĀMPĀ]P[Z]_POĀMdĀ_SPĀ]P^[PN_TaPĀ[]Z[ZYPY_Ā_ZĀ_SPĀLRPYNTP^ĀQZ]ĀNZZ]OTYL_TZYĀ 
ZQĀOT^[Z^T_TZY$Ā 

;PLW_SĀL^^P^^XPY_^ĀL]PĀOP^N]TMPOĀTYĀFPN_TZYĀ,$($($Ā9ZWWZbTYRĀSPLW_SĀL^^P^^XPY_^ĀO`]TYRĀ_SPĀQT]^_Ā 
LN_TaPĀ^PL^ZYĀLQ_P]Ā_]LY^WZNL_TZY"Ā^SZ]_#OT^_LYNPĀ_]LY^WZNL_POĀ_Z]_ZT^P^ĀLYOĀ]P^TOPY_Ā_Z]_ZT^P^ĀTYĀ_SPĀ 
EPWPL^PĀ 4]PLĀ bTWWĀ MPĀ XZYT_Z]POĀ ̀ Y_TWĀ _SPĀ QZWWZbTYRĀ LN_TaPĀ ̂ PL^ZY"Ā YZXTYLWWdĀ L_Ā _SPĀ Q]P\`PYNdĀ 
Z`_WTYPOĀMPWZb$Ā 

•  BYPĀ_TXPĀ[P]ĀbPPVĀO`]TYRĀLN_TaPĀ^PL^ZYĀ L^ĀOPQTYPOĀMdĀ^T_P#^[PNTQTNĀXZaPXPY_ĀOL_L!"Ā 

•  BYNPĀ[P]ĀbPPVĀO`]TYRĀ_SPĀWP^^ĀLN_TaPĀ^`XXP]Ā̂PL^ZYĀLYOĀ_bTNPĀ[P]ĀXZY_SĀO`]TYRĀWP^^ĀLN_TaPĀ 
bTY_P]Ā^PL^ZY"Ā 

•  GSPĀC]Z[ZYPY_ĀbTWWĀNZZ]OTYL_PĀbT_SĀ_SPĀLRPYNTP^Ā_ZĀOT^N`^^ĀTYOTaTO`LWĀ_]LY^WZNL_POĀ_Z]_ZT^P^Ā 
_SL_ĀOT^[WLdĀMPSLaTZ]^Ā_SL_ĀZ_SP]bT^PĀPYOLYRP]Ā_SPT]ĀbPWW#MPTYR$Ā4N_TZY^ĀXLdĀTYNW`OPĀXZ]PĀ 
Q]P\`PY_ĀXZYT_Z]TYRĀZQĀ̀̂NSĀTYOTaTO`LW ^!ĀLYO%Z]ĀLN_TZY^Ā_ZĀLTOĀ̂`]aTaLWĀZQĀ_SPĀTYOTaTO`LW ^!Ā 
_Z]_ZT^P$ĀĀ 

•  ĀGSPĀC]Z[ZYPY_ĀbTWWĀNZZ]OTYL_PĀbT_SĀ5<4ĀLYOĀHF9JFĀQZ]ĀLYdĀXZYT_Z]TYRĀ^NSPO`WPĀbSTNSĀ 
T^Ā]PO`NPOĀQ]ZXĀ_ST^Ā^NSPO`WP$Ā 

 
?ZYR#_P]XĀ XZYT_Z]TYRĀ bZ`WOĀ NZY^T^_Ā ZQĀ _bZĀ []TXL]dĀ RZLW^0Ā '!Ā LOOT_TZYLWĀ OT]PN_Ā _]LNVTYRĀ ZQĀ 
TYOTaTO`LWĀ XZaPXPY_^Ā _ZĀ L^^P^^Ā ]P#ZNN`[L_TZYĀ ZQĀ _SPĀ []ZUPN_Ā L]PLĀ L^Ā bPWWĀ L^Ā PYaT]ZYXPY_LWĀ 
NZaL]TL_P^Ā[Z_PY_TLWWdĀTYQW`PYNTYRĀ_Z]_ZT^PĀXZaPXPY_^1Ā (!ĀL^^P^̂XPY_ĀZQĀPaTOPYNPĀZQĀ]P[]ZO`N_TZYĀ 
ZYĀ_SPĀ^T_P$ĀĀ 

 

7T]PN_Ā_]LNVTYRĀbZ`WOĀNZY_TY`PĀQZ]ĀQTaPĀdPL]^ĀQZWWZbTYRĀTYT_TLWĀ_]LY^WZNL_TZYĀ_ZĀOP_P]XTYPĀ^[LNP# 
`^PĀ [L__P]Y^Ā ZQĀ _]LY^WZNL_POĀ OP^P]_Ā _Z]_ZT^P^$Ā <YĀ _SPĀ []ZUPN_Ā L]PL"Ā _ST^Ā _]LNVTYRĀ []ZR]LXĀ bZ`WOĀ 
TYNW`OP0Ā '!ĀLO`W_ĀLYOĀU`aPYTWPĀ_Z]_ZT^P^Ā_SL_ĀbP]PĀSPWOĀTYĀ[PY Ā̂LYOĀOT]PN_WdĀ]PWZNL_POĀ_ZĀ_SPĀ[]ZUPN_Ā 
^T_P1ĀLYOĀ (!Ā_Z]_ZT^P^Ā_]LY^WZNL_POĀLĀ̂SZ]_ĀOT^_LYNP$Ā4Ā̂ `QQTNTPY_Ā̀̂M^P_ĀZQĀ]P^TOPY_Ā_Z]_ZT^P^ĀTYĀ_SPĀ 
EPWPL^PĀL]PLĀ L[[]ZcTXL_PWdĀ+!ĀbZ`WOĀMPĀ_]LNVPOĀQZ]ĀNZX[L]T^ZYĀ_ZĀ_SPĀ[]ZUPN_Ā^T_P$ĀĀ 

GST^ĀOT]PN_Ā_]LNVTYRĀbZ`WOĀNZY_]TM`_PĀ_ZĀNZYN`]]PY_ĀXZYT_Z]TYRĀZQĀ_SPĀLOULNPY_ĀF5FCĀ<Ā[]ZUPN_ĀbT_SĀ 
_SPĀTY_PY_Ā_ZĀP^_TXL_PĀ_SPĀ[]Z[Z]_TZYĀZQĀ̂LX[WPOĀ_Z]_ZT^P^Ā_SL_Ā]P#ZNN`[dĀ_SPĀC]ZUPN_ĀL]PLĀTYĀ_SPĀ 
^SZ]_Ā_P]X"ĀMPSLaTZ]LWĀNZ]]PWL_P^ĀZQĀLYdĀ̂̀NSĀ]P#ZNN`[L_TZYĀ P$R$"Ā_TXPĀ_ZĀ]P#ZNN`[LYNd"ĀSZXP# 
]LYRTYRĀMPSLaTZ]^"ĀP_N$!ĀLYOĀbSP_SP]Ā_SPĀ]PWPL^PĀWZNL_TZYĀTYQW`PYNP^Ā_SPĀ̀W_TXL_PĀ]P#ZNN`[L_TZYĀZ]Ā 
_SPĀOdYLXTN^ĀZQĀ̀̂NSĀ]P#ZNN`[L_TZY$ĀGZ]_ZT^P^Ā_SL_ĀSLaPĀNPL^POĀ_ZĀXLVPĀ̀̂M^_LY_TLWĀXZaPXPY_^Ā 
XLdĀMPĀ]PXZaPOĀQ]ZXĀ_SPĀOT]PN_Ā_]LNVTYRĀ[]ZR]LXĀPL]Wd$ĀF_LYO#LWZYPĀLYY`LWĀ]P[Z]_^ĀbZ`WOĀYZ_ĀMPĀ 
[]P[L]POĀ QZ]Ā _ST^Ā [Z]_TZYĀ ZQĀ _SPĀ WZYR#_P]XĀ XZYT_Z]TYR1Ā <Y^_PLOĀ _SPĀ C]Z[ZYPY_Ā bZ`WOĀ PT_SP]Ā 
NZZ]OTYL_PĀbT_SĀ_SPĀZYRZTYRĀXZYT_Z]TYRĀL_Ā_SPĀF5FCĀ<Ā[]ZUPN_Ā_ZĀTY_PR]L_PĀOL_LĀNZWWPN_POĀL_ĀF5FCĀ 
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<<ĀTY_ZĀ_SZ^PĀXZYT_Z]TYRĀ]P[Z]_^ĀZ]ĀbZ`WOĀOT]PN_WdĀ^`MXT_ĀNZWWPN_POĀOL_LĀ_ZĀ_SPĀ5LYO"Ā5<4ĀLYOĀ 
HF9JF$Ā 

GSPĀC]Z[ZYPY_ĀbZ`WOĀLW^ZĀNZWWPN_ĀPYaT]ZYXPY_LWĀNZaL]TL_P^ĀZQĀXZaPXPY_ĀO`]TYRĀdPL]^Ā 'ĀLYOĀ Ā 
 LYOĀLYdĀNZY_TYRPYNdĀdPL]^ĀLOOPOĀL^Ā[L]_ĀZQĀLOL[_TaPĀXLYLRPXPY_!Ā_SL_ĀbTWWĀMPĀ`^POĀ_ZĀL^^P^^Ā_SPĀ 
aPRP_L_TaPĀ]PNZaP]dĀZQĀ_SPĀ[]ZUPN_ĀL]PLĀLYOĀSZbĀ̂`NSĀ]PNZaP]dĀTYQW`PYNP^Ā_SPĀXZaPXPY_ĀPNZWZRdĀ 
ZQĀ_Z]_ZT^P^Ā aL]TLMWP^ĀXPL^`]POĀbTWWĀMPĀNZZ]OTYL_POĀbT_SĀHF9JF Ā_ZĀXLcTXTePĀNZX[L]LMTWT_dĀZQĀ 
]P^`W_^ĀLN]Z^^ĀYPTRSMZ]TYRĀ[]ZUPN_^Ā_ZĀ_SPĀXLcTX`XĀPc_PY_Ā[]LN_TNLMWP!$Ā4Ā]LYOZXĀZ]Ā̂d^_PXL_TNĀ 
^LX[WPĀZQĀaPRP_L_TaPĀXZYT_Z]TYRĀ[WZ_^ĀbTWWĀMPĀP^_LMWT^SPOĀbT_STYĀ_SPĀ[]ZUPN_ĀL]PL$Ā4_ĀPLNSĀ[WZ_"Ā 
MTZWZRT^_^Ā bTWWĀ L^^P^^0Ā ^[PNTP^Ā NZX[Z^T_TZYĀ  TYNW`OTYRĀ _SPĀ ]PWL_TaPĀ LM`YOLYNPĀ ZQĀ YZY#YL_TaPĀ 
^[PNTP^!1Ā^_]`N_`]LWĀXP_]TN^Ā P$R$"Ā^S]`MĀSPTRS_"ĀLP]TLWĀNZaP]ĀZQĀ̂S]`M^"ĀSP]M^"ĀR]L^^P^"!1ĀPaTOPYNPĀZQĀ 
[L^_ĀZ]ĀZYRZTYRĀOT^_`]MLYNP1ĀLYO"Ā^S]`MĀR]Zb_SĀ `^TYR"ĀP$R$"Ā^_PXĀPWZYRL_TZY!$ĀIPRP_L_TaPĀXP_]TN^Ā 
_SL_Ā [Z_PY_TLWWdĀ ]PWL_PĀ _ZĀ _Z]_ZT^PĀ XZaPXPY_Ā MPSLaTZ]^Ā bTWWĀ MPĀ Pc_]L[ZWL_POĀ _ZĀ _SPĀ WL]RP]Ā 
PYaT]ZYXPY_Ā `^TYRĀ V]TRTYRĀ LYOĀ TYNW`OPOĀ L^Ā NZaL]TL_P^Ā TYĀ _Z]_ZT^PĀ XZaPXPY_Ā XZOPW^Ā  P$R$"Ā 
TY_PR]L_POĀ^_P[#^PWPN_TZYĀLYLWd^T^!Ā_ZĀL^^P^^Ā_SPĀOPR]PPĀ_ZĀbSTNSĀ_SP^PĀQLN_Z]^ĀTYQW`PYNPĀ_Z]_ZT^PĀ 
MPSLaTZ]$Ā 4^Ā bT_SĀ _SPĀ XZaPXPY_Ā OL_L"Ā _SP^PĀ OL_LĀ bZ`WOĀ PT_SP]Ā MPĀ TY_PR]L_POĀ TY_ZĀ ]P[Z]_TYRĀ 
L^^ZNTL_POĀbT_SĀ_SPĀF5FCĀ<Ā[]ZUPN_ĀZ]Ā[]ZaTOPOĀOT]PN_WdĀ_ZĀ_SPĀ5LYO"Ā5<4"ĀLYOĀHF9JF$Ā 

 

;PLW_SĀL^^P^^XPY_^ĀZQĀ_]LY^WZNL_POĀLYOĀ]P^TOPY_ĀbZ`WOĀMPĀ[P]QZ]XPOĀTYĀdPL]^Ā "Ā (ĀLYOĀ+ĀQZWWZbTYRĀ 
_SPĀ NZX[WP_TZYĀ ZQĀ NZY^_]`N_TZYĀ LYOĀ _]LY^WZNL_TZYĀ MLNVĀ TY_ZĀ _SPĀ []ZUPN_Ā ^T_PĀ  QZ]Ā _SPĀ TYOT]PN_Ā 
_]LY^WZNL_TZYĀ R]Z`[!$Ā GSP^PĀ SPLW_SĀ L^^P^^XPY_^Ā bZ`WOĀ MPĀ [P]QZ]XPOĀ ZYWdĀ ZYĀ _SZ^PĀ _Z]_ZT^P^Ā 
PY]ZWWPOĀTYĀ_SPĀ_]LNVTYRĀ[]ZR]LXĀTYĀ  $Ā;PLW_SĀL^^P^^XPY_Ā[]Z_ZNZW^ĀbTWWĀQZWWZbĀHF9JFĀ  
R`TOLYNPĀ  HF9JFĀ  (&'/!$Ā 4YdĀ ^LX[WP^Ā YZ_Ā `^POĀ QZ]Ā _P^_^Ā bZ`WOĀ MPĀ L]NSTaPO"Ā LWZYRĀ bT_SĀ 
L[[]Z[]TL_PĀQPP^"ĀbT_SĀH6?4$Ā<YĀLOOT_TZYĀ_ZĀ̂_LYOL]OĀSPLW_SĀL^ P̂^^XPY_Ā[]Z_ZNZW^"Āc#]LdĀbTWWĀMPĀ 
`^POĀ _ZĀ ̂ PL]NSĀ QZ]Ā R]LaTOĀ QPXLWP^Ā _ZĀ MPĀ ̀ ^POĀ L^Ā PaTOPYNPĀ ZQĀ ]P[]ZO`N_TZY$Ā 4OOT_TZYLWĀ SPLW_SĀ 
L^^P^^XPY_^ĀXLdĀMPĀ]P\`T]POĀ`YOP]ĀNP]_LTYĀNT]N`X^_LYNP^Ā !Ā 

 
GSPĀ C]Z[ZYPY_Ā bTWWĀ XLTY_LTYĀ ZYRZTYRĀ NZZ]OTYL_TZYĀ bT_SĀ _SPĀ LRPYNTP^Ā _S]Z`RSZ`_Ā _SP^PĀ PQQZ]_^$Ā 
4OL[_TaPĀXLYLRPXPY_Ā^_]L_PRTP^ĀbTWWĀMPĀTOPY_TQTPOĀMP_bPPYĀ_SPĀC]Z[ZYPY_"Ā_SPT]ĀQTPWOĀ^_LQQ"Ā_SPĀ 
5LYO"Ā5<4"ĀLYOĀHF9JF$ĀĀ 

<QĀ_SP]PĀL]PĀaLWTOĀNZYNP]Y^Ā "ĀQTPWOĀ 
^_LQQĀ bTWWĀ XLVPĀ LOL[_TaPĀ XLYLRPXPY_Ā OPNT^TZY^Ā TYĀ _SPĀ MP^_Ā TY_P]P^_Ā ZQĀ _SPĀ _Z]_ZT^PĀ _S]Z`RSĀ !Ā 
NZZ]OTYL_TZYĀ TYĀ _SPĀ QTPWO1Ā (!Ā [SZYPĀ NLWW^Ā _ZĀ LRPYNdĀ [P]^ZYYPWĀ LYOĀ _SPĀ C]Z[ZYPY_Ā OP^TRYL_POĀ 
]P[]P^PY_L_TaPĀXLOPĀbT_STYĀ (*ĀSZ`]^Ā_ZĀOP^N]TMPĀ_SPĀLN_TZY^Ā_LVPYĀLYOĀ]P^`W_^ĀZQĀ_SPĀLN_TZY^1ĀLYO"Ā 
)!ĀLĀM]TPQĀPXLTWĀ]P[Z]_ĀQ]ZXĀQTPWOĀ^_LQQĀ_SL_ĀOP^N]TMP^Ā_SPĀLOL[_TaPĀXLYLRPXPY_ĀLN_TZY^Ā_LVPYĀLYOĀ 
]PL^ZY^ĀQZ]ĀLYOĀ]P^`W_^ĀZQĀ_SP^PĀLN_TZY^$ĀĀ 

<QĀ_SP]PĀL]PĀaLWTOĀNZYNP]Y^Ā  "Ā 
C]Z[ZYPY_i^ĀQTPWOĀ^_LQQĀLYOĀOP^TRYL_POĀC]Z[ZYPY_ĀXLYLRPXPY_Ā]P[]P^PY_L_TaPĀbTWWĀYZ_TQdĀ_SPĀ5LYO"Ā 
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5<4"Ā 5?@"Ā LYOĀ HF9JFĀ  ZQĀ []Z[Z^POĀ LOL[_TaPĀ XLYLRPXPY_Ā OPNT^TZY^Ā aTLĀ P#XLTWĀ LYOĀ QTPWOĀ 
[P]^ZYYPWĀbTWWĀbLT_Ā̀[Ā_ZĀZYPĀbPPVĀQZ]ĀNZYN`]]PYNPĀZ]ĀLOOT_TZYLWĀOT]PN_TZYĀLYOĀ]P^[ZY^PĀQ]ZXĀ 
LRPYNdĀ[P]^ZYYPWĀMPQZ]PĀLN_TZY^ĀL]PĀ_LVPY$Ā 

4OOT_TZYLWĀ_]LNVTYRĀXLdĀMPĀ]P\`T]POĀTQĀ_Z]_ZT^P^ĀSLaPĀYZ_Ā̂SZbYĀXZaPXPY_^ĀNZY^T^_PY_ĀbT_SĀ_SPĀ 
P^_LMWT^SXPY_ĀZQĀSZXPĀ]LYRP^$Ā<YĀ̀̂NSĀNL^P^"ĀOT]PN_Ā_]LNVTYRĀXLdĀMPĀPc_PYOPOĀTY_ZĀdPL]^Ā )#+ĀQZ]ĀLĀ 
^`M^P_ĀZQĀ_Z]_ZT^P^"Ā L^ĀL[[]Z[]TL_P$Ā4OOT_TZYLWĀSPLW_SĀL^^P^^XPY_^Ā LYOĀ ̀ W_]L^Z`YO%c#]LdĀXLdĀ MPĀ 
]P\`T]POĀO`]TYRĀdPL]^Ā )"Ā,"ĀLYO%Z]Ā-ĀQZWWZbTYRĀNZY^_]`N_TZYĀTQĀ`YLY_TNT[L_POĀNT]N`X^_LYNP^ĀL]T^PĀ 
 P$R$"Ā LĀ ̂ [TVPĀ TYĀ OT^PL^PĀ []PaLWPYNP"Ā NZX[WP_PĀ WLNVĀ ZQĀ PaTOPYNPĀ ZQĀ ]P[]ZO`N_TaPĀ LN_TaT_d"Ā P_N$!$Ā 
9TYLWWd"ĀLYĀLOOT_TZYLWĀXL]V#]PNL[_`]PĀ^`]aPdĀXLdĀMPĀ]P\`T]POĀTYĀdPL]Ā-ĀQZWWZbTYRĀNZY^_]`N_TZYĀTQĀ 
OPXZR]L[STNĀXZOPW^Ā^SZbĀWZbĀU`aPYTWPĀ]PN]`T_XPY_"Ā[]ZUPN_#^[PNTQTNĀ[Z[`WL_TZYĀOPNWTYP^"ĀZ]ĀZ_SP]Ā 
NZYNP]Y^$Ā AZĀ XZYT_Z]TYRĀ bTWWĀ MPĀ ]P\`T]POĀ _ZĀ Pc_PYOĀ [L^_Ā -Ā dPL]Ā̂ QZWWZbTYRĀ NZY^_]`N_TZYĀ LYOĀ 
_]LY^WZNL_TZY$Ā 4WWĀ OPNT^TZY^Ā _ZĀ TX[WPXPY_Ā LOOT_TZYLWĀ XZYT_Z]TYRĀ bTWWĀ MPĀ XLOPĀ NZWWLMZ]L_TaPWdĀ 
MP_bPPYĀ_SPĀC]Z[ZYPY_"ĀHF9JF"Ā5<4"ĀLYOĀ_SPĀG]TMP$Ā 

 
7ZN`XPY_L_TZYĀZQĀLWWĀLN_TaT_TP^ĀbTWWĀMPĀNZX[TWPOĀLYOĀOL_LĀ^dY_SP^TePOĀ_S]Z`RSZ`_Ā_SPĀO`]L_TZYĀZQĀ 
_]LY^WZNL_TZYĀLYOĀXZYT_Z]TYR$Ā7L_LĀ^SPP_^Ā`^POĀTYĀ_SPĀQTPWOĀbTWWĀMPĀOPaPWZ[POĀTYĀNZZ]OTYL_TZYĀbT_SĀ 
HF9JF$Ā9TYOTYR^"ĀOL_L"ĀLYOĀ]PNZXXPYOL_TZY^ĀbTWWĀMPĀ̀̂MXT__POĀMdĀ_SPĀC]Z[ZYPY_Ā_ZĀ_SPĀHF9JFĀ  
LYOĀL[[]Z[]TL_PĀbTWOWTQPĀLYO%Z]Ā[P]XT__TYRĀLRPYNTP^ĀL^Ā]P\`T]POĀTYĀ_SPĀ[]ZUPN_Ā5B$Ā@TYTX`XĀOL_LĀ 
]P\`T]PXPY_^ĀbTWWĀNZYQZ]XĀ_ZĀ_SPĀN`]]PY_Ā_]LY^WZNL_TZYĀSPLW_SĀL̂ ^P^^XPY_ĀR`TOLYNP$Ā4Ā\`L]_P]WdĀ 
]P[Z]_Ā aTLĀPXLTW!Ā^`XXL]TeTYRĀLWWĀLN_TaT_TP^Ā TYNW`OTYRĀLĀ̂`XX L]dĀZQĀSLYOWTYR"ĀNWPL]LYNP"ĀLYOĀ 
_]LY^WZNL_TZYĀ PaPY_^"Ā SPLW_SĀ LYOĀ OT^PL^PĀ ]P^`W_^"Ā ]PNZXXPYOL_TZY^Ā QZ]Ā TX[]ZaPOĀ XLYLRPXPY_Ā 
^_]L_PRTP^1ĀLYOĀ[Z^_#]PWPL^PĀ_]LNVTYRĀaPN_Z]^ĀLYOĀL^^ZNTL_POĀOL_LĀTYĀ_SPĀTYĀOTRT_LWĀQZ]XL_Ā`^TYRĀHG@Ā 
NZZ]OTYL_P^Ā LYOĀ J:FĀ  .*Ā OL_`XĀ QZ]Ā LWWĀ ̂ [L_TLWĀ NZX[ZYPY_^!Ā ̂ SLWWĀ MPĀ []ZaTOPOĀ _ZĀ _SPĀ 5<4Ā LYOĀ 
HF9JFĀ O`]TYRĀ_SPĀ̂SZ]_Ā_P]XĀ `[Ā_ZĀ '(Ā XZY_S!ĀXZYT_Z]TYRĀPQQZ]_$Ā4WWĀTYU`]TP^ĀLYOĀXZ]_LWT_TP^Ā 
OT^NZaP]POĀO`]TYRĀXZYT_Z]TYRĀbTWWĀMPĀ]P[Z]_POĀ_ZĀ_SPĀFZ`_SP]YĀAPaLOLĀ9T^SĀLYOĀJTWOWTQPĀBQQTNPĀ 
LYOĀ5<4ĀMdĀ_PWP[SZYPĀ -&(#+'+#+()&!ĀZ]ĀPXLTW"ĀbT_STYĀ (*ĀSZ`]^$ĀGSPĀ]P[Z]_ĀX`^_ĀTYNW`OPĀ_SPĀ 
_Z]_ZT^PĀ<7"ĀOL_P"Ā_TXP"ĀWZNL_TZYĀZQĀ_SPĀNL]NL^^Ā HG@^!"ĀLĀ[SZ_ZR]L[S"ĀNL`^PĀZQĀOPL_S"ĀTQĀVYZbY"Ā 
LYOĀLYdĀZ_SP]Ā[P]_TYPY_ĀTYQZ]XL_TZYĀ P$R$"Ā^Pc"Ā̂TeP"ĀOL_PĀLYOĀHG@^ĀZQĀWL^_ĀVYZbYĀWTaPĀWZNL_TZY!$Ā 
4WWĀLN_TaT_TP^ĀbTWWĀMPĀ]PNZ]OPOĀZYĀ^_LYOL]OTePOĀOL_LĀ^SPP_^ĀLYO%Z]ĀZYĀOTRT_LWĀOL_LĀ]PNZ]OP]^$Ā 

7`]TYRĀ_SPĀWZYR#_P]XĀXZYT_Z]TYRĀ[P]TZO"ĀOL_LĀ^SLWWĀMPĀ[]ZaTOPOĀ_ZĀ_SPĀHF9JFĀLYY`LWWd$Ā9ZWWZbTYRĀ 
_SPĀNZX[WP_TZYĀZQĀ_SPĀWZYR#_P]XĀ[Z^_#_]LY^WZNL_TZYĀXZYT_Z]TYRĀ[ P]TZO"ĀOL_LĀbTWWĀPT_SP]ĀMPĀTY_PR]L_POĀ 
bT_SĀOL_LĀNZYN`]]PY_WdĀNZWWPN_POĀL_Ā_SPĀF5FCĀ<Ā[]ZUPN_ĀZ]Ā_]LYX̂T__POĀOT]PN_WdĀ_ZĀHF9JF$Ā7L_LĀ 
]P[Z]_TYRĀ_TXPWTYP^ĀLYOĀQZ]XL_ĀbTWWĀMPĀNZZ]OTYL_POĀbT_SĀHF9JFĀ R̀ TOLYNPĀ_ZĀPY^`]PĀL[[]Z[]TL_PĀ 
NZY_PY_ĀT^ĀTYNW`OPOĀ[P]Ā[P]XT_Ā]P\`T]PXPY_^$Ā9TR`]PĀ *ĀOP[TN_^Ā_SPĀRPYP]LWĀ_TXPWTYPĀQZ]Ā_]LY^WZNL_TZYĀ 
LYOĀXZYT_Z]TYRĀLN_TaT_TP^ĀQZ]Ā_SPĀC]ZUPN_$Ā 
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5ZL]XLY"Ā J$"Ā :ZZOWP__"Ā G$"Ā :ZZOWP__"Ā :$"Ā ;LXTW_ZY"Ā C$"Ā '//.$Ā  EPaTPbĀ ZQĀ ]LOTZĀ _]LY^XT__P]Ā 
L__LNSXPY_Ā _PNSYT\`P^Ā QZ]Ā _`]_WPĀ ]P^PL]NSĀ LYOĀ ]PNZXXPYOL_TZY^Ā QZ]Ā TX[]ZaPXPY_$Ā 
;P][P_ZWZRTNLWĀEPaTPbĀ(/"Ā(,Ā#Ā))$Ā 

5`]PL`ĀZQĀ<YOTLYĀ4QQLT]^$Ā(&(&$Ā5TZWZRTNLWĀ4^^P^^XPY_0ĀFZ`_SP]YĀ5TRSZ]YĀFZWL]Ā<<ĀC]ZUPN_$Ā-([[$Ā 
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5`]PL`ĀZQĀ?LYOĀ@LYLRPXPY_ĀLYOĀ<]ZYbZZOĀ6ZY^`W_TYRĀ<YN$Ā7P^P]_ĀGZ]_ZT^PĀG]LY^WZNL_TZYĀCWLY$Ā 
FTWaP]ĀF_L_PĀFZ`_SĀC]ZUPN_$Ā=LY`L]dĀ-"Ā(&')$Ā 

8YaT]ZYXPY_LWĀ4^^P^^XPY_Ā7B<#5?@#AI#F&'&#(&'*#&'(,#84Ā7PNPXMP]Ā (&'*"Ā7]dĀ?LVPĀFZWL]Ā 
8YP]RdĀ 6PY_P]Ā C]ZUPN_"Ā 8AI<EBA@8AG4?Ā  4FF8FF@8AG"Ā 9TWPĀ A`XMP]0Ā A# 
/)))-4CC?<64AG/)))-4CC?<64AG"Ā APaLOLĀCZbP]Ā6ZX[LYdĀO%M%LĀAIĀ8YP]RdĀĀ 

8YaT]ZYXPY_LWĀ 4^^P^^XPY_Ā 7B<#5?@#AI#F&'&#(&'+#&&*(#84Ā @L]NSĀ +"Ā 7]dĀ ?LVPĀ FZWL]Ā 
8YP]RdĀ 6PY_P]Ā L_Ā ;L]]dĀ 4WWPYĀ C]ZUPN_"Ā 8AI<EBA@8AG4?Ā  4FF8FF@8AG" Ā 9TWPĀ 
A`XMP]0Ā A#/)+.,"Ā 4CC?<64AGĀ APaLOLĀ CZbP]Ā 6ZX[LYdĀ O%M%LĀ AIĀ 8YP]RdĀ 
8YaT]ZYXPY_LWĀ 4^^P^^XPY_Ā 7B<#5?@#AI#F&'&#(&'*#&'(-#84Ā 7PNPXMP]Ā (&'*"Ā CWLdLĀ 
FZWL]ĀC]ZUPN_ 7]dĀ?LVPĀFZWL]Ā8YP]RdĀKZYPĀCL]NPW^Ā("Ā)"ĀȀĀ*!Ā 

8YaT]ZYXPY_LWĀ 4^^P^^XPY_Ā 7B<#5?@#AI#F&'&#(&'*#&'(+#84Ā 7PNPXMP]Ā (&'*"Ā ;L]]dĀ 4WWPYĀ 
FZWL]Ā 8YP]RdĀ 6PY_P]Ā C]ZUPN_"Ā 8AI<EBA@8AG4?Ā  4FF8FF@8AGĀ 9TWPĀ A`XMP]0Ā A# 
/))('"Ā4CC?<64AG <YaPYP]RdĀFZWL]Ā7PaPWZ[XPY_"Ā??6Ā 
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MEMORANDUM OF AGREEMENT 
AMONG THE 

BUREAU OF INDIAN AFFAIRS, WESTERN REGIONAL OFFICE 
MOAPA BAND OF PAIUTE INDIANS 

AND 
THE NEVADA STATE HISTORIC PRESERVATION OFFICER 

REGARDING 
RESOLUTION OF ADVERSE EFFECTS FOR THE SOUTHERN BIGHORN SOLAR 

PROJECTS I AND II 
ON THE MOAPA RIVER INDIAN RESERVATION 

Bureau of Indian Affairs, Western Regional Office 
March 23, 2021 



MEMORANDUM OF AGREEMENT 

AMONG THE 

BUREAU OF INDIAN AFFAIRS, WESTERN REGIONAL OFFICE 

MOAPA BAND OF PAIUTE INDIANS 

AND 

THE NEVADA STATE HISTORIC PRESERVATION OFFICER 

REGARDING 

RESOLUTION OF ADVERSE EFFECTS FOR THE SOUTHERN BIGHORN SOLAR 

PROJECTS I AND II 

ON THE MOAPA RIVER INDIAN RESERVATION 

WHEREAS, the Regional Director of the Bureau of Indian Affairs, Western Regional 
Office (BIA/WRO), is responsible as the Agency Official for compliance with Section 106 
of the National Historic Preservation Act of 1966, as amended (NHPA), and codified in 
Subpart B of Code of Federal Regulations Title 36, Part 800 (36 CFR 800), and BIA/WRO 
shall serve as lead federal agency for the proposed undertaking; and 

WHEREAS, the undertaking before BIA/WRO is approval of a lease and rights-of-way for 
the Southern Bighorn Solar Projects I and II, a 400 megawatt solar photovoltaic electricity 
generation facility that will encumber up to 3,600 acres on the Moapa River Indian 
Reservation and an additional 58 acres for transmission lines and access roads requiring 
rights-of-way approval from the Bureau of Land Management Southern Nevada District 
Office (BLM) (hereinafter referred to as the undertaking); and 

WHEREAS, BIA/WRO has determined that the Area of Potential Effects (APE) for the 
direct physical effects of the undertaking will be contained within a 7, 112-acre area and 
the visual, atmospheric, and audible effects are possible in a 5-mile buffer or to the 
visual horizon, whichever is closer, around the direct physical APE (Attachment A); and 

WHEREAS, the Moapa Band of Paiute Indians (Tribe) is a federally recognized Indian 
tribe, organized under Section 16 of the Indian Reorganization Act of 1934, 25 U.S.C. § 
476, which exercises general governmental jurisdiction over all lands of the Moapa River 
Indian Reservation; for purposes of this consultation is an Indian tribe as described at 36 
CFR 800.2(c)(2)(i)(B); and as contemplated in the referenced regulation a Signatory to 
this Memorandum of Agreement (Agreement); and 

WHEREAS, the BLM will grant an easement for right-of-way for an associated 
transmission line and access road for the undertaking that will encumber up to 
approximately 58 additional acres and is an Invited Signatory to this Agreement; and 

WHEREAS, BLM has designated BIA/WRO as the lead federal agency for the purpose 
of Section 106 consultation pursuant to 36 CFR 800.2(a)(2); and 

WHEREAS, 300MS 8me LLC and 425LM 8me LLC as the project proponents, intend to 
construct, operate, and maintain the undertaking under lease terms extending up to a 
maximum period of fifty (50) years and are Invited Signatories to this Agreement; and 
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WHEREAS, the Nevada State Historic Preservation Officer (SHPO) is authorized to enter 
into this Agreement as a Signatory in order to fulfill its role of advising and assisting federal 
agencies in carrying out their historic preservation responsibilities and to cooperate with 
these agencies under the following federal statutes: Sections 101 and 106 of the NHPA, 
54 U.S.C. 306108, 36 CFR 800.2(c)(1)(i) and 800.6(b), and BIA/WRO has consulted with 
the SHPO pursuant to 36 CFR 800.6 in the development of this Agreement; and 

WHEREAS, BIA/WRO, in consultation with the Signatories, has determined that the 
undertaking will cause adverse effects to two historic properties. The Tiffany Mill Site 
(26CK4348), which was determined by the BIA/WRO, in consultation with the Signatories, 
to be eligible for listing in the National Register of Historic Places (NRHP) under the 
Secretary's Significance Criteria Criterion A and a segment of the San Pedro, Los 
Angeles, and Salt Lake Railroad/Union Pacific Railroad (26CK4429/26CK5685) eligible 
for listing in the NRHP under the Secretary's Significance Criteria A and D; and 

WHEREAS, BIA/WRO, in consultation with the Signatories, has determined that the 
mitigation of the identical segment of the San Pedro, Los Angeles, and Salt Lake 
Railroad/Union Pacific Railroad (26CK4429/26CK5685) currently in progress for the 
Eagle Shadow Mountain Solar Project is adequate to mitigate the adverse effect of the 
undertaking. Therefore, the Signatories propose no additional mitigation to address the 
adverse effect of the undertaking on this historic property; and 

WHEREAS, BIA/WRO has consulted with the Chemehuevi Indian Tribe, the Colorado 
River Indian Tribes, the Fort Mojave Indian Tribe, the Hopi Tribe, the Hualapai Indian 
Tribe, the Kaibab Band of Paiute Indians, the Las Vegas Paiute Tribe, and the Paiute 
Indian Tribe of Utah in accordance with 36 CFR 800.3(f)(2); and 

WHEREAS, BIA/WRO has notified the Advisory Council on Historic Preservation (ACHP) 
of this determination of adverse effect pursuant to 36 CFR 800.6(a)(1) and the ACHP has 
notified BIA/WRO by letter dated February 19, 2021 that it has declined to participate in 
this Agreement; and 

WHEREAS, BIA/WRO is preparing an Environmental Impact Statement (EIS) pursuant 
to the National Environmental Policy Act (NEPA) for the undertaking and has used the 
public notification process embodied in NEPA to seek public input and notify the public of 
the potential effects of the undertaking on historic properties as required in 36 CFR Part 
800;and 

WHEREAS, the Signatories and Invited Signatories will hereinafter be referred to as the 
consulting parties; and 

WHEREAS, no provision of this Agreement shall be construed by any of the consulting 
parties as abridging or debilitating any sovereign powers of the Tribe; affecting the trust 
relationship between the Secretary of the Interior and the Tribe; or interfering with the 
government-to-government relationship between the United States and the Tribe; and 
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NOW, THEREFORE, BIA/WRO, Tribe, and the SHPO agree that the undertaking shall 
be implemented in accordance with the following stipulations in order to take into account 
the effects of the undertaking on historic properties. 

STIPULATIONS. 

BIA/WRO shall ensure that the following stipulations are implemented. 

I. HISTORIC PROPERTIES TREATMENT PLAN 

A BIA/WRO, in consultation with the consulting parties, shall ensure that 300MS Bme 
LLC and 425LM Bme LLC retains an architectural historian meeting the Secretary of 
the Interior's Professional Qualifications standards appropriate to the historic 
property, develops and implements the fieldwork portion of a Historic Properties 
Treatment Plan (HPTP) to avoid, minimize, or otherwise mitigate adverse effects to 
the Tiffany Mill Site before initiating any improvements associated with the 
undertaking. The HPTP will be consistent with the Secretary of the Interior's 
Standards and Guidelines for Archeology and Historic Preservation (48 FR 44716-
44737). 

B. The HPTP will include, but not be limited to: 

1. Documentation of the mill site will be similar to Level II documentation, 
consisting of an historic context; and archival-quality photographs of the 
setting and landscape as associated with the Union Pacific/San Pedro, Los 
Angeles, and San Pedro Railroad; and 

2. A proposed schedule for cultural resource tasks, and a schedule for the 
submission of draft and final reports/documentation to the Signatories; and 

3. A plan for the conclusion of mitigation in the event that the undertaking is 
suspended or terminated that stipulates the procedures to be followed; and 

4. Preparation of a Draft Mitigation and Documentation Report and review 
process, as well as proposed timelines. 

C. Review and Comment on the HPTP. 

1. 300MS Bme LLC and 425LM Bme, LLC through their qualified consultant, 
shall submit a draft HPTP to BIA/WRO. 

2. Upon receipt of the draft HPTP, BIA/WRO will review the document and 
provide comments within thirty (30) calendar days to 300MS Bme LLC and 
425LM Bme LLC. 

3. 300MS Bme LLC and 425LM Bme LLC shall address all BIA/WRO 
comments and submit any necessary draft updates within thirty (30) 
calendar days to BIA/WRO. 

4. BIA/WRO shall submit the draft HPTP document concurrently to all 
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consulting parties for review. All consulting parties shall have thirty (30) 
calendar days from receipt to review and provide written comments to 
BIA/WRO. If a consulting party does not respond to the submission within 
the review period, BIA/WRO may finalize the HPTP. 

5. BIA/WRO shall ensure that any timely written comments received from the 
consulting parties are addressed during the preparation of the final draft 
HPTP. 

6. BIA/WRO shall submit the final draft HPTP to all consulting parties. The 
consulting parties shall have thirty (30) calendar days from receipt to review 
the comments made by other consulting parties, review the revisions, and 
provide comments to BIA/WRO. If a consulting party fails to respond, 
BIA/WRO may finalize the HPTP. 

7. BIA/WRO shall ensure that 300MS Bme LLC and 425LM Bme LLC will 
address any timely written comments from the consulting parties on the final 
draft document during the preparation of the final HPTP. 

8. BIA/WRO shall issue an authorization to proceed with the implementation 
of the HPTP to 300MS Bme LLC and 425LM Bme LLC once consultation on 
the HPTP is complete and prior to construction. Fieldwork authorization will 
be contingent upon obtaining the necessary permits. 

9. BIA/WRO shall ensure that copies of the final HPTP are provided to all 
consulting parties. 

II. FIELDWORK SUMMARY 

A. 300MS Bme LLC, and 425LM Bme LLC, through its qualified consultant 
responsible for the work, will prepare and submit a draft Fieldwork Summary with 
draft photographs. This summary and photographs will be submitted for review 
prior to any project work that might affect the setting and feeling of the Tiffany Mill 
Site. At a minimum, the draft Fieldwork Summary Report shall contain, but not be 
limited to: 

1. A discussion of the field methods for photographing and documenting the 
Tiffany Mill Site; and 

2. A site map showing the locations where photographs were taken; and 
3. Draft photographs of the resource and setting produced in accord with the 

terms of the H PTP. 

B. Review of the draft Fieldwork Summary with draft photographs. 

1. Upon receipt of the draft Fieldwork Summary and the draft photographs, 
BIA/WRO will review the document and provide comments to 300MS Bme 
LLC, and 425LM Bme LLC,; and 

2. 300MS Bme LLC, and 425LM Bme LLC shall address all BIA/WRO 
comments and submit any necessary draft updates to BIA/WRO; and 
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3. BIA/WRO will distribute the revised draft Fieldwork Summary and draft 
photographs to the SHPO for review. The SHPO will have thirty (30) 
calendar days from receipt to review and provide written comments to 
BIA/WRO (electronic mail is acceptable). If the SHPO fails to respond to 
the request for review, BIA/WRO will finalize the document. Once the 
Fieldwork Summary and draft photographs have been approved, project 
construction can proceed; and 

4. BIA/WRO will address any comments received from the SHPO. 
5. If BIA/WRO revises the draft Fieldwork Summary, BIA/WRO will distribute 

the revised document to all Signatories. All Signatories will have thirty (30) 
calendar days from receipt to review the revisions and provide comments 
to BIA/WRO; and 

6. BIA/WRO shall ensure that any timely written comments received are 
addressed during the preparation of the final documents. 

Ill. MITIGATION REPORT 
A. 300MS Bme LLC, and 425LM Bme LLC, through its qualified consultant 

responsible for the work, will prepare and submit a draft Mitigation Report within 
nine (9) months after the completion of all fieldwork. At a minimum, the draft 
Mitigation Report shall contain, but not be limited to: 

1. A discussion of the methods and treatments applied to the Tiffany Mill Site, 
with an assessment of the degree to which these methods and treatments 
followed the requirements of the HPTP along with a justification of all 
deviations, if any, from the approved HPTP; and 

2. Site plans for the Tiffany Mill Site depicting all features; and 
3. Discussion of further documentation and/or analyses to be conducted, 

including any proposed changes in the methods or levels of effort from 
those proposed in the HPTP; and 

4. Draft photographs of the resource and setting produced in accord with the 
terms of the H PTP. 

B. Review of the draft Mitigation and Documentation Report. 

1. Upon receipt of the draft Mitigation and Documentation Report, BIA/WRO 
will review the document and provide comments to the Tribe; and 

2. The Tribe shall address all BIA/WRO comments and submit any necessary 
draft updates to BIA/WRO; and 

3. BIA/WRO will distribute the revised draft Mitigation and Documentation 
Report to the SHPO for review. The SHPO will have thirty (30) calendar 
days from receipt to review and provide written comments to BIA/WRO 
(electronic mail is acceptable.) If the SHPO fails to respond to the request 
for review, BIA/WRO will finalize the document; and 

4. BIA/WRO will address any comments received from the SHPO; and 
5. If BIA/WRO revised the Mitigation and Documentation Report, BIA/WRO 

will distribute the revised document to all Signatories. All Signatories will 
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have thirty (30) calendar days from receipt to review the revisions and 
provide comments to BIA/WRO; and 

6. BIA/WRO shall ensure than any timely written comments received are 
addressed during the preparation of the final document. 

IV. PROFESSIONAL QUALIFICATION STANDARDS 

All cultural resources work carried out pursuant to this Agreement shall be carried out 
by or under the supervision of a person, or persons, meeting the Secretary of the 
Interior's Professional Qualifications Standards (48 FR 44738-44739) and under the 
terms of the permits issued for the archaeological and/or architectural investigations. 

V. REVIEW OF PUBLIC OBJECTIONS 

At any time during implementation of the measures stipulated in this Agreement, 
should an objection to any such measure, or its manner of implementation, be raised 
by a member of the public, BIA/WRO shall take the objection into account and consult 
as needed with the objecting party and the consulting parties to this Agreement to 
resolve the objection. 

VI. AMENDMENT 

If any Signatory or Invited Signatory to this Agreement determines that its terms will not 
or cannot be carried out or that an amendment to its terms is necessary, that party shall 
immediately consult with the other Signatories to develop an amendment to this 
Agreement pursuant to 36 CFR 800.6(c)(7) and 800.6(c)(8). The amendment will be 
effective on the date a copy signed by all of the Signatories and Invited Signatories is 
filed with the ACHP. 

VII. DISPUTE RESOLUTION 

Should any Signatory or Invited Signatory to this Agreement object to any action(s) or 
plan(s) pursuant to this Agreement, BIA/WRO shall consult with the objecting party 
within thirty (30) days to resolve the objection. The objection must be identified 
specifically and the reasons for objection documented in writing. If the objection 
cannot be resolved, BIA/WRO shall notify the consulting parties to this Agreement of 
the objection and shall: 

A. Forward all documentation relevant to the dispute, including BIA/WRO's proposed 
resolution, to the ACHP in accordance with 36 CFR 800.2(b)(2). The ACHP shall 
provide BIA/WRO with its advice on the resolution of the objection within thirty (30) 
days of receiving adequate documentation. Prior to reaching a final decision 

6 

Memorandum of Agreement for the Southern Bighorn Solar Projects I and II on the Moapa River Indian 
Reservation (Undertaking #2020-6377) 



regarding the dispute, BIA/WRO shall prepare a written response that takes into 
account any timely advice or comment provided by the ACHP, and all comments 
from the Signatories or Invited Signatories to this Agreement, and provide them 
with a copy of this written response. BIA/WRO will then proceed according to its 
final decision. 

B. If the ACHP does not provide any comments regarding the dispute within thirty 
(30) days after receipt of adequate documentation, BIA/WRO may render a 
decision regarding the dispute and proceed accordingly. Prior to reaching its 
decision, BIA/WRO shall prepare a written response that will take into account all 
written comments regarding the dispute from the consulting parties and provide 
them and the ACHP with a copy of such a written response. 

C. It is the responsibility of the BIA/WRO to carry out all other actions subject to the 
terms of this Agreement that are not the subject of the dispute. 

VIII. DURATION AND TERMINATION 

This Agreement will expire if its stipulations are not carried out within five (5) years 
from execution of the last Signatory signature on the Agreement or until BIA/WRO, in 
consultation with the consulting parties, determines that all of its terms have been 
satisfactorily fulfilled whichever comes first. 

If any Signatory or Invited Signatory to this Agreement determines that its terms will 
not or cannot be carried out, that party shall immediately consult with the other parties 
to attempt to develop an amendment per Stipulation VI, above. If an amendment 
cannot be reached, any Signatory or Invited Signatory may terminate the Agreement 
upon written notification to the other Signatories. Within thirty (30) days following 
termination, the BIA/WRO shall notify the parties if it will initiate consultation to execute 
an Agreement with the Signatories and Invited Signatory under 36 CFR 800.6(c)(1) or 
request the comments of the ACHP under 36 CFR 800.7(a) and proceed accordingly. 

IX. EXECUTION OF THIS AGREEMENT 

Execution and implementation of this Agreement evidences that the BIA/WRO has 
taken into account the effects of the undertaking on historic properties and has 
afforded the ACHP an opportunity to comment on the undertaking and its effects. 

Counterparts: This Agreement may be executed in two or more counterparts, each of 
which shall be deemed an original but all of which together shall constitute one and 
the same instrument. The BIA/WRO will distribute copies of all signed pages to the 
consulting parties once the Agreement is executed in full. 
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Appendix P 

Response to Comments on the Draft EIS 
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Lisa Young 

From: 
Sent: 
To: 

Shayna Steingard <SSteingard@defenders.org>
Friday, March 19, 2021 6:17 AM
Lewis, Charles 

Cc: 
Subject: 

Southern Big Horn Solar Project
RE: [EXTERNAL] Question about Southern Bighorn Solar Projects 

Mr. Lewis, 
Thank you for your thorough answers to my questions. I really appreciate the time you took to review them and for 
pointing out my oversight with respect to the inclusion of the mowing alternative. 
Enjoy your weekend! 
Best, 
Shayna 

Shayna Steingard 
Renewable Energy and Wildlife Policy Analyst 

DEFENDERS OF WILDLIFE 
1130 17th Street NW, Washington, DC 20036 
TEL: 202.772.0211 FAX: 202.682.1331 
Facebook | Twitter | Instagram | Medium 

Visit https://defenders.org! 

From: Lewis, Charles <Charles.Lewis@bia.gov> 
Sent: Thursday, March 18, 2021 5:55 PM 
To: Shayna Steingard <SSteingard@defenders.org> 
Cc: SBSP@logansimpson.com 
Subject: Re: [EXTERNAL] Question about Southern Bighorn Solar Projects 

Ms. Steingard, 

Thank you for your questions and inquiry into the Moapa Band of Paiutes' proposed Southern Bighorn Solar 
Project. 

Regarding the lease term; 50 years is the maximum allowable by law. The Moapa Band evidently took 
advantage of that fact and negotiated a lease option of that length with the solar developer. 

Project footprints that we can analyze are limited to that area identified and set aside by the Moapa Band in 
their lease option with any given solar developer. The Moapa Band negotiated a 6,355‐acre study area (lease 
option area) with a maximum final lease area of 3,600 acres. The larger study area provided for the freedom 
to best site the solar fields such that drainages, poor soil types, and other topographic features that would 
hinder or preclude construction could be avoided. The project Drainage Study recommended drainage buffer 
criteria that was adhered to and that BIA and the U.S. Fish and Wildlife (USFWS) believe are more than 
adequate for this location and the washes in question. The Bureau of Indian Affairs (BIA) has no authority to 
consider options outside of the designated study area. Tribes have the exclusive right to zone or otherwise 
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manage and designate uses on their own land. That fact alone makes any speculative addition to the 
reservation a moot point. In addition, the Moapa Band and their solar partner have a Power Purchase 
Agreement in place, meaning they must deliver electricity to the grid by a date bound by contract that would 
predate any land that might be brought into trust status for the Moapa Band. Considering alternatives that do 
not meet the purpose and need of the project and that are only speculative in nature are not required and 
would not serve to benefit the Moapa Band. 

Regarding your site preparation question, please note Section 2.1.1, page 2‐8, you will see the raised fence 
design component and in Section 2.1.3, page 2‐13, you will see the mowing and drive‐and‐crush construction 
methods described. The BIA, along with the USFWS Southern Nevada Office (and concurrent with the Gemini 
Project), pioneered the incorporation of both a raised perimeter fence (to allow tortoises to pass freely 
through the project) and the drive‐and‐crush/mow to 18 inches method of construction for the Moapa Bands' 
Arrow Canyon Solar Project. The Moapa Band, BIA, and USFWS considers those design/construction features 
to be a required standard for solar projects on the Moapa River Indian Reservation. 

Feel free to contact me if you have additional questions. 

Chip Lewis 

Chip Lewis 
Regional Environmental Protection Officer 
Branch of Environmental Quality Services 
Bureau of Indian Affairs‐Western Region 
2600 N. Central Ave, Fourth Floor Mailroom 
Phoenix, AZ 85004 
Office: (602) 379‐6750 
Direct: (602) 240‐8448 
Cell: (602) 390‐2014 

From: Shayna Steingard <SSteingard@defenders.org> 
Sent: Tuesday, March 16, 2021 11:37 AM 
To: Lewis, Charles <Charles.Lewis@bia.gov> 
Subject: [EXTERNAL] Question about Southern Bighorn Solar Projects 

This email has been received from outside of DOI ‐ Use caution before clicking on links, opening attachments, or 
responding. 

Hello Mr. Lewis, 

I work for Defenders of Wildlife as a Renewable Energy and Wildlife Policy Analyst on our renewable energy team. 
Generally, my work focuses on meeting renewable energy goals and conservation needs in the Mojave desert, so I often 
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review NEPA docs for solar proposals and I had a few questions about a project I was recently reviewing, Southern 
Bighorn Solar. 

As I was looking over the DEIS for Southern Bighorn Solar, I noticed that the lease term for the project is 50 years. In my 
experience, I’ve only seen lease terms for around 30 years for the general life span of a solar project. I’m curious if you 
have any more info about why this particular lease is longer? 

I was also curious about the alternatives analysis and whether there might be any utility in exploring alternatives with 
various footprint sizes, or taking into account potential reservation expansion within the alternatives analysis should the 
Southern Nevada Economic Development and Conservation Act pass and any other siting opportunities that expansion 
could offer to the Moapa Band of Piutes and the developer? For example, if the 41,055 acre expansion passed, would it 
make it more feasible to include the drainage buffers in the project site given the limited land available to the tribe? 

Additionally, over the last year or so the BLM in Nevada and the Southern Nevada Fish and Wildlife Office have been 
promoting a new site preparation method for solar facilities, the “mowing alternative”, where onsite vegetation is 
mowed to a height of 18 inches, with the intent of improving vegetation recovery, minimizing impacts to sensitive desert 
soils, and sometimes facilitating the reintroduction of desert tortoise post construction (Gemini Solar). Do you have any 
information about why this method was not considered for this particular project? While the BLM and FWS have limited 
research on this new method, the intent is to protect the long term health of the land and recovery after the project is 
decommissioned. 

Thank you for your time! 
Best, 
Shayna Steingard 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet. Shayna Steingard 
Renewable Energy and Wildlife Policy Analyst 

DEFENDERS OF WILDLIFE 
1130 17th Street NW, Washington, DC 20036 
TEL: 202.772.0211 FAX: 202.682.1331 
Facebook | Twitter | Instagram | Medium 

Visit https://defenders.org! 

3 

https://defenders.org


 

 
           

    

     
       

      
         

 
                
 

 
 

 

   
          

          
      

   

   

  

     

     

           
                    

                   
                  

                  
                    

                   
             

  

           
     

   

  

                   
           

  

           

  

Scott Carey 

From: NevadaClearinghouse 
To: Sue Gaskill 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn 

Solar Projects - Clark County) 

From: Sue Gaskill <sgaskill@water.nv.gov> 
Sent: Wednesday, April 7, 2021 10:38 AM 
To: Thomas Pyeatte <tpyeatte@water.nv.gov>; NevadaClearinghouse <NevadaClearinghouse@lands.nv.gov> 
Cc: Michelle Barnes <mlbarnes@water.nv.gov>; Amanda Brownlee <abrownlee@water.nv.gov>; Bridget Bliss 
<bbliss@water.nv.gov> 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark 
County) 

NEVADA STATE CLEARINGHOUSE 
Department of Conservation and Natural Resources, Division of State Lands 
901 S. Stewart St., Ste. 5003, Carson City, Nevada 89701-5246 
(775) 684-2723 Fax (775) 684-2721 

TRANSMISSION DATE: 03/31/2021 

U.S. Bureau of Indian Affairs 

Nevada State Clearinghouse Notice E2021-225 

Project: E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark County 

The Bureau of Indian Affairs (BIA), as the lead Federal agency, with the Bureau of Land Management (BLM), the Environmental 
Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), and the Moapa Band of Paiute Indians (Moapa Band) as 
cooperating agencies, had filed a draft environmental impact statement (DEIS) with the EPA for the proposed Southern Bighorn 
Solar Projects. The DEIS evaluates photovoltaic solar energy generation and storage projects on the Moapa River Indian Reservation 
and collector lines along with the use of existing access roads and an existing generation interconnection line located on the 
Reservation, Reservation lands managed by BLM, and BLM lands in Clark County. For additional information or to view project 
documents please visit https://southernbighornsolar.com/. Comments due to the Clearinghouse on April 23, 2021, 

Follow the link below to find information concerning the above-mentioned project 
for your review and comment. 

E2021-225 - http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf 

 Please evaluate this project's effects on your agency's plans and programs and any other issues that you are 
aware of that might be pertinent to applicable laws and regulations. 

 Please reply directly from this e-mail and attach your comments. 
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 Please submit your comments no later than Friday April 23rd, 2021. 

Clearinghouse project archive 

Questions? Scott Carey, Program Manager, (775) 684-2723 or nevadaclearinghouse@state.nv.us 

____No comment on this project ____Proposal supported as written 

AGENCY COMMENTS: 

Nevada State Clearinghouse 
Department of Conservation and Natural Resources 
901 South Stewart Street, Suite 5003 
Carson City, NV 89701 
775-684-2723 
http://clearinghouse.nv.gov 
www.lands.nv.gov 

DATE: April 5, 2021 
Division of Water Resources 
Nevada SAI # E2021-225 
Project: EIS BIA Southern Bighorn Solar Projects - Clark County 

No comment on this project X Proposal supported as written 

AGENCY COMMENTS: 
General: 

General: 

All Nevada water laws must receive full compliance. 
All water used for the project must first be permitted by the State Engineer. 
Projects in the Lower White River Flow System are currently under Order 1309: 
http://images.water.nv.gov/images/Orders/1309o.pdf 
Water for Construction Projects 
Ensure that any water used on a project for any use, including construction water for dust suppression, shall be 
provided by an established utility or under permit or temporary change application or waiver issued by the State 
Engineer’s Office with a manner of use acceptable for suggested projects water needs. 

Wells and Boreholes 
Water wells must be permitted, Monitor wells require a Waiver from the State Engineer’s Office, and boreholes 
must be plugged within sixty (60) days after being drilled as required by NAC 534.4371. For the plugging of 
boreholes, all boreholes require a 20-foot surface plug by placing concrete grout, cement grout or neat cement 
from 20 feet below the surface to the surface, in addition to all other plugging requirements mandated by NAC 
534.4371. 
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Any drillholes (water or monitor wells or boreholes) that may be located on either acquired or transferred lands 
are ultimately the responsibility of the owner of the property and must be plugged and abandoned as required in 
Chapter 534 of the Nevada Administrative Code. 
Abandoned wells need to be reported to the State Engineer’s Office and must be plugged as required in NAC 
Chapter 534. 
Any replacement wells must also comply with NAC 534.4351 NAC 534.300. 
If artesian water is encountered in any well or borehole it shall be controlled as required in NRS § 534.060(3). 
Effluent 
Treated effluent is considered water as referred to in NRS Chapter 533, and is subjected to appropriation for 
beneficial use under procedures described in NRS Chapter 533, and specifically NRS § 533.440. 
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From: Lewis, Charles 
To: Patricia McCabe 
Cc: Southern Big Horn Solar Project 
Subject: Fw: [EXTERNAL] EIS, Southern Bighorn Solar Project 
Date: Monday, April 12, 2021 6:18:55 AM 

Chip Lewis 
Regional Environmental Protection Officer 
Branch of Environmental Quality Services 
Bureau of Indian Affairs-Western Region 
2600 N. Central Ave, Fourth Floor Mailroom 
Phoenix, AZ  85004 
Office: (602) 379-6750 
Direct: (602) 240-8448 
Cell: (602) 390-2014 

From: Tyler Routt <routt@email.arizona.edu> 
Sent: Wednesday, April 7, 2021 4:15 PM 
To: Lewis, Charles <Charles.Lewis@bia.gov> 
Cc: wlampman@email.arizona.edu <wlampman@email.arizona.edu>; ksacoman@email.arizona.edu 
<ksacoman@email.arizona.edu>; hornevd@email.arizona.edu <hornevd@email.arizona.edu> 
Subject: [EXTERNAL] EIS, Southern Bighorn Solar Project 

This email has been received from outside of DOI - Use caution before clicking on 
links, opening attachments, or responding. 

April 6, 2021 

Katerina Sacoman, Thorne Van Dewerker, Tyler Routt, and William Lampman 
The University of Arizona 
Environment and Natural Resources 2 
1064 E Lowell St 
Tucson, AZ 85721 

Mr. Chip Lewis 
Regional Environmental Protection Officer 
BIA Western Regional Office 
2600 North Central Avenue 
4th Floor Mailroom 

mailto:Charles.Lewis@bia.gov
mailto:PMcCabe@LOGANSIMPSON.COM
mailto:SBSP@logansimpson.com
mailto:hornevd@email.arizona.edu
mailto:hornevd@email.arizona.edu
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mailto:ksacoman@email.arizona.edu
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Phoenix, Arizona 85004 

EIS, Southern Bighorn Solar Project 

To Mr. Chip Lewis: 

We are a group of students attending the University of Arizona partaking in a natural 
resource policy and law class. We are majoring in several environmental disciplines and 
have a unique interest in preserving the quality of life for wildlife in the Moapa Band region, 
supporting vulnerable communities, and potentially duplicating a similar solar project in our 
own community. As a result, we want to ensure that there is a balance between preserving 
the ecosystem and economically supporting the Moapa Band. Therefore, we have 
examined the EIS and believe that this project will positively benefit the Moapa Band and 
create a greener energy infrastructure while minimizing harm to the local ecosystem. 
However, we believe that a few adjustments should be made in order to minimize impact on 
western burrowing owls and other wildlife. 

To begin, we are concerned about the impact of construction activities on the overall 
health of the western burrowing owl. Noise pollution during construction has the potential to 
highly disturb the western burrowing owl. Firstly, according to Scobie et al., noise pollution 
has the possibility to hamper the ability of the western burrowing owl to hear the calls of its 
mate and young (2014). Section 6.5 of appendix H states that construction occurring during 
the breeding season of the western burrowing owl will require a survey, and no construction 
will occur within 250 feet of active nests. These same precautions should be applied to 
vegetation clearing proposed during breeding season. To prevent the disruption and 
degradation of mating success of the owls, these precautions should be taken to limit the 
noise pollution generated by heavy equipment and machinery used to clear vegetation. 

In addition, we are concerned about the impact of light pollution on bird, bat, and 
tortoise populations found in the area. Lighting attracts insects which in turn attract avian 
predators which could be physically harmed by flying into the structure. Although the lights 
will be covered around the construction site, we also recommend using filtered amber LED 
lamps with no blue and minimal green light for necessary light sources during project 
construction and permanent lighting because they are shown to attract fewer insects 
(Deichman et al., 2021). Additionally, desert tortoise species will experience higher stress 
as a result of increased predator populations in conjunction with increased human 
populations, and limiting light pollution will decrease the impact on vulnerable populations 
(Tuma et al., 2016). Although lighting is not expected to have more than a negligible impact 
on mojave desert tortoise populations, we again request that amber lights be used to limit 
the attraction of species that could potentially disrupt tortoise survival. 

Although we support the Southern Bighorn Solar Project, we hope our concerns 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

regarding noise and light pollution are addressed in the final EIS. We propose the same 
precautions taken for the western burrowing owl during construction are also taken during 
vegetation clearing. Also, to address the light pollution issue, we propose using filtered 
amber LED lamps with no blue and minimal green light to reduce the abundance of insects 
attracted to the lights. This will reduce the number of bird and bat species attracted to the 
construction site, limiting the risk of collisions with the lighting structures. Overall, we 
believe that this project will benefit the Moapa Band and environment as a whole, but these 
proposed changes will help protect the local ecosystem. Thank you for the opportunity to 
give our input on this project. 

Sincerely, 
Katerina Sacoman, Thorne Van Dewerker, Tyler Routt, and William Lampman 

References: 

Deichmann, J.L., Gatty, C.A., Navarro, J.M.A., Alonso, A., Linares-Palomino, R., Longcore, 
T. (2021). Reducing the blue spectrum of artificial light at night minimises insect attraction 
in a tropical lowland forest. Insect Conservation and Diversity, 14(2), pp. 247-259. 
https://doi.org/10.1111/icad.12479 

Scobie, C., Bayne, E., Wellicome, T. (2014). Influence of anthropogenic features and traffic 
disturbance on burrowing owl diurnal roosting behavior. Endangered Species Research, 
24, pp. 73-83. https://doi.org/10.3354/esr00577 

Tuma, M.W., Millington, C., Schumaker, N., Burnett, P. (2016). Modeling Agassiz's Desert 
Tortoise Population Response to Anthropogenic Stressors. The Journal of Wildlife 
Management, 70(3), pp. 414–429. www.jstor.org/stable/24764972 

https://doi.org/10.1111/icad.12479
https://doi.org/10.3354/esr00577
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.jstor.org%2Fstable%2F24764972&data=04%7C01%7Ccharles.lewis%40bia.gov%7C07fb6a7c311e400eeba808d8fa1b3bcd%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637534342172723630%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000&sdata=gwU6OJ0Y1Y9K3gCvQuBe95KTYnKSJSQmZlFSy3hNOiU%3D&reserved=0


 

 

     

 
 

 

 

 

From: Lewis, Charles 
To: Klein, Matthew D 
Cc: Ransel, Beth E; Browning, Vivian N; Southern Big Horn Solar Project; Patricia McCabe; Lisa Young 
Subject: Re: Southern Bighorn Solar Project: NOA for the DEIS 
Date: Wednesday, April 14, 2021 6:22:28 AM 

Matt, 

Thank you for the prompt response and the good information. 

Stand by on your question(s).  We'll get answers ASAP. 

Chip 

Chip Lewis 
Regional Environmental Protection Officer 
Branch of Environmental Quality Services 
Bureau of Indian Affairs-Western Region 
2600 N. Central Ave, Fourth Floor Mailroom 
Phoenix, AZ  85004 
Office: (602) 379-6750 
Direct: (602) 240-8448 
Cell: (602) 390-2014 

From: Klein, Matthew D <mklein@blm.gov> 
Sent: Tuesday, April 13, 2021 2:43 PM 
To: Lewis, Charles <Charles.Lewis@bia.gov> 
Cc: Ransel, Beth E <bransel@blm.gov>; Browning, Vivian N <vbrowning@blm.gov> 
Subject: FW: Southern Bighorn Solar Project: NOA for the DEIS 

Chip: 

Thank you for affording BLM with the opportunity as a cooperating agency to provide comments for 
the Southern Bighorn Solar Project DEIS as noticed in the Federal Register NOA on 03-12-2021. 

The comments we are providing here are in addition to the comments we submitted to BIA via email 
on 12-22-2020 regarding the ADEIS. 

Fire / Fuels 
In addition to the comments submitted on 12-22-2020, the following comments are provided… 

mailto:Charles.Lewis@bia.gov
mailto:mklein@blm.gov
mailto:bransel@blm.gov
mailto:vbrowning@blm.gov
mailto:SBSP@logansimpson.com
mailto:PMcCabe@LOGANSIMPSON.COM
mailto:LYoung@LOGANSIMPSON.COM
mailto:vbrowning@blm.gov
mailto:bransel@blm.gov
mailto:Charles.Lewis@bia.gov
mailto:mklein@blm.gov


 
  

  

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

Vol I 
p. 2-13 2.1.3 Project Construction, "...10-foot-wide firebreak may be established around the 
outside of the perimeter fence..." 
vs. 
p. 3-4 Fire Management, "...a 10-foot-wide firebreak would be established around the 
outside perimeter of the Projects..." 

Need for agreement and consistency in document. Our preference is may establish a fuel 
break.  Firebreaks can prevent fires from spreading from the project area to the wildland or 
protect the project area from fires originating on adjacent wildlands.  While some natural 
Mojave vegetation is readily combustible, Mojave vegetation is less fire prone because it 
tends to be discontinuous and not a fire problem.  Firebreaks are a good option to have but 
may not be necessary in every case, especially when trying to minimize ground disturbance. 

Vol II 
p. B-10 Applicant-proposed Design Features and Best Management Practices (BMPs), Public 
Health and Safety- Follow Clark County and State of Nevada guidance and direction 
regarding fire code. Consider adopting NFPA 850 and 855. 

p. G-7 5.3 Emergency Services, Please consider including Moapa Fire Protection District. 
https://www.clarkcountynv.gov/government/departments/fire_department/moapa_valley_f 
ire_district.php 

Botany 
In addition to the comments provided on 12-22-2020, the following comment is provided… 

Question for BIA: Were sensitive plant surveys conducted for the SBSP projects, and – if so – 
can BIA share that survey data with BLM? 

Lands-Realty 
BLM has notified holders of other nearby existing ROW’s of the proposed SBSP projects. 

A response was received from TranWest Express LLC wherein they requested further 
coordination with the SBSP proponent regarding potential conflicts between TransWest’s 
transmission lines/access roads and the proposed SBSP facilities.  BLM forwarded this 
request for further coordination to the SBSP proponent. 

USDOI Bureau of Reclamation responded that they didn’t anticipate having any issues or 
concerns. 

Minerals / Geology 
No additional comments. 

Wildlife 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.clarkcountynv.gov%2Fgovernment%2Fdepartments%2Ffire_department%2Fmoapa_valley_fire_district.php&data=04%7C01%7CCharles.Lewis%40bia.gov%7C8f86d95168544f87b2fa08d8fec51df9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637539469848624024%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=u19eCl4Qr9EjvOfZ%2B5eoTNayDJHnKuBlmly9L0RnC30%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.clarkcountynv.gov%2Fgovernment%2Fdepartments%2Ffire_department%2Fmoapa_valley_fire_district.php&data=04%7C01%7CCharles.Lewis%40bia.gov%7C8f86d95168544f87b2fa08d8fec51df9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637539469848624024%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=u19eCl4Qr9EjvOfZ%2B5eoTNayDJHnKuBlmly9L0RnC30%3D&reserved=0


 

 

 

 
 

 

 

 

 

 

 

No additional comments. 

Visual Resources 
No additional comments. 

Cultural Resources 
No additional comments. 

Paleontology 
No additional comments. 

Thank you again for this opportunity to comment.  If BIA has any follow-up questions, please let us 
know. 

Regards, 
Matt 

Matt Klein 
Planning & Environmental Coordinator 
Energy and Infrastructure Team 
BLM Southern Nevada District Office 
4701 N Torrey Pines Drive 
Las Vegas, NV 89130 
mklein@blm.gov 

From: Lewis, Charles <Charles.Lewis@bia.gov> 
Sent: Tuesday, March 16, 2021 12:41 PM 
To: Ransel, Beth E <bransel@blm.gov>; Vitulano, Karen <Vitulano.Karen@epa.gov>; Laura Watters, 
Chairwoman <chair.mbop@moapabandofpaiutes.org>; Knowles, Glen W <glen_knowles@fws.gov> 
Cc: Dooman, Shonna <sdooman@blm.gov>; Terry Bohl (terry.iterc@gmail.com) 
<terry.iterc@gmail.com>; Bowker, Bryan <Bryan.Bowker@bia.gov>; Ruedas, Christopher A 
<christopher.ruedas@sol.doi.gov>; Douglas, Kelly E <kelly_douglas@fws.gov>; Cantley, Garry 
<Garry.Cantley@bia.gov>; Dawes, Tamera <Tamera.Dawes@bia.gov>; Varela, Christina 
<Christina.Varela@bia.gov>; Begay, Clarence <Clarence.Begay@bia.gov>; McVey, Rodney 
<Rodney.McVey@bia.gov>; Patricia McCabe <pmccabe@logansimpson.com>; 
SBSP@logansimpson.com <SBSP@logansimpson.com>; Howerton, B J <BJ.Howerton@bia.gov>; 
Luke Shillington <lshillington@8minute.com> 
Subject: Southern Bighorn Solar Project: NOA for the DEIS 

All, 

We have reached the milestone of officially completing the Draft EIS with the publication of both the 
EPA and BIA versions of the Notice of Availability in last Friday's Federal Register. 

mailto:mklein@blm.gov
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mailto:pmccabe@logansimpson.com
mailto:SBSP@logansimpson.com
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Links are below and copies of each are attached. 

BIA NOA: https://www.govinfo.gov/content/pkg/FR-2021-03-12/pdf/2021-05092.pdf 

EPA Notice: 2021-05155.pdf (govinfo.gov) 

Volumes I and II are available at www.southernbighornsolar.com . Comments are due by April 
26th.  However, we are looking to get comments from you (Cooperators) two weeks prior to that 
date such that we can address comments/make edits and speed the document on to the Final by the 
projected streamlining deadline. 

Thank you all for your assistance in reaching this major milestone. 

Chip Lewis 

Chip Lewis 
Regional Environmental Protection Officer 
Branch of Environmental Quality Services 
Bureau of Indian Affairs-Western Region 
2600 N. Central Ave, Fourth Floor Mailroom 
Phoenix, AZ  85004 
Office: (602) 379-6750 
Direct: (602) 240-8448 
Cell: (602) 390-2014 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.govinfo.gov%2Fcontent%2Fpkg%2FFR-2021-03-12%2Fpdf%2F2021-05092.pdf&data=04%7C01%7CCharles.Lewis%40bia.gov%7C8f86d95168544f87b2fa08d8fec51df9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637539469848624024%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=pVhMS0s1Wo2rTTVqUJIUzUejuWRgFhxrbClAVQtmBVc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.govinfo.gov%2Fcontent%2Fpkg%2FFR-2021-03-12%2Fpdf%2F2021-05155.pdf&data=04%7C01%7CCharles.Lewis%40bia.gov%7C8f86d95168544f87b2fa08d8fec51df9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637539469848633978%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=VFkqCmCSgm2mMgQmWgxCSZF4ihBzB%2BWvFa9jmaLzamg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.southernbighornsolar.com%2F&data=04%7C01%7CCharles.Lewis%40bia.gov%7C8f86d95168544f87b2fa08d8fec51df9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637539469848633978%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4bKskM4LDx852fuojJgB7ClvVmSGD5VjYpM78IqZm4E%3D&reserved=0


 

 
           

    

     
       

   
                
 

 

 

   
          

          
      

   

   

  

     

     

           
                    

                   
                  

                  
                    

                   
             

  

           
     

   

  

                   
           

  

           

  

             

  

Scott Carey 

From: NevadaClearinghouse 
To: Jim Balderson 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn 

Solar Projects - Clark County) 

From: Jim Balderson <JBALDERSON@ndep.nv.gov> 
Sent: Tuesday, April 13, 2021 6:36 PM 
To: NevadaClearinghouse <NevadaClearinghouse@lands.nv.gov> 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark 
County) 

NEVADA STATE CLEARINGHOUSE 
Department of Conservation and Natural Resources, Division of State Lands 
901 S. Stewart St., Ste. 5003, Carson City, Nevada 89701-5246 
(775) 684-2723 Fax (775) 684-2721 

TRANSMISSION DATE: 03/31/2021 

U.S. Bureau of Indian Affairs 

Nevada State Clearinghouse Notice E2021-225 

Project: E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark County 

The Bureau of Indian Affairs (BIA), as the lead Federal agency, with the Bureau of Land Management (BLM), the Environmental 
Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), and the Moapa Band of Paiute Indians (Moapa Band) as 
cooperating agencies, had filed a draft environmental impact statement (DEIS) with the EPA for the proposed Southern Bighorn 
Solar Projects. The DEIS evaluates photovoltaic solar energy generation and storage projects on the Moapa River Indian Reservation 
and collector lines along with the use of existing access roads and an existing generation interconnection line located on the 
Reservation, Reservation lands managed by BLM, and BLM lands in Clark County. For additional information or to view project 
documents please visit https://southernbighornsolar.com/. Comments due to the Clearinghouse on April 23, 2021, 

Follow the link below to find information concerning the above-mentioned project 
for your review and comment. 

E2021-225 - http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf 

 Please evaluate this project's effects on your agency's plans and programs and any other issues that you are 
aware of that might be pertinent to applicable laws and regulations. 

 Please reply directly from this e-mail and attach your comments. 

 Please submit your comments no later than Friday April 23rd, 2021. 

1 

http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf
https://southernbighornsolar.com
mailto:NevadaClearinghouse@lands.nv.gov
mailto:JBALDERSON@ndep.nv.gov


  

  

   

  

         

  

          

  

  

  

  

  

    

  

  

  
 

Clearinghouse project archive 

Questions? Scott Carey, Program Manager, (775) 684-2723 or nevadaclearinghouse@state.nv.us 

__X__No comment on this project ____Proposal supported as written 

AGENCY COMMENTS: 

Signature: Jim Balderson P.E. 

Date: 04/13/2021 

2 
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Scott Carey 

From: NevadaClearinghouse 
To: Brad Hardenbrook 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn 

Solar Projects - Clark County) 

From: Brad Hardenbrook <bhrdnbrk@ndow.org> 
Sent: Wednesday, April 21, 2021 8:31 PM 
To: NevadaClearinghouse <NevadaClearinghouse@lands.nv.gov> 
Cc: Jasmine Kleiber <jkleiber@ndow.org> 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark 
County) 

NEVADA STATE CLEARINGHOUSE 
Department of Conservation and Natural Resources, Division of State Lands 
901 S. Stewart St., Ste. 5003, Carson City, Nevada 89701-5246 
(775) 684-2723 Fax (775) 684-2721 

TRANSMISSION DATE: 03/31/2021 

U.S. Bureau of Indian Affairs 

Nevada State Clearinghouse Notice E2021-225 

Project: E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark County 
The Bureau of Indian Affairs (BIA), as the lead Federal agency, with the Bureau of Land Management (BLM), the Environmental 
Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), and the Moapa Band of Paiute Indians (Moapa Band) as 
cooperating agencies, had filed a draft environmental impact statement (DEIS) with the EPA for the proposed Southern Bighorn 
Solar Projects. The DEIS evaluates photovoltaic solar energy generation and storage projects on the Moapa River Indian Reservation 
and collector lines along with the use of existing access roads and an existing generation interconnection line located on the 
Reservation, Reservation lands managed by BLM, and BLM lands in Clark County. For additional information or to view project 
documents please visit https://southernbighornsolar.com/. Comments due to the Clearinghouse on April 23, 2021, 

Follow the link below to find information concerning the above-mentioned project 
for your review and comment. 
E2021-225 - http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf 

 Please evaluate this project's effects on your agency's plans and programs and any other issues that you are 
aware of that might be pertinent to applicable laws and regulations. 

 Please reply directly from this e-mail and attach your comments. 

 Please submit your comments no later than Friday April 23rd, 2021. 

1 

http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf
https://southernbighornsolar.com
mailto:jkleiber@ndow.org
mailto:NevadaClearinghouse@lands.nv.gov
mailto:bhrdnbrk@ndow.org


  
  

   

  
         

  
          

  
                 

                       
      

  
  

  
     

                       
                        

             
  

 

Clearinghouse project archive 

Questions? Scott Carey, Program Manager, (775) 684-2723 or nevadaclearinghouse@state.nv.us 

____No comment on this project ____Proposal supported as written 

AGENCY COMMENTS: 
The Nevada Department of Wildlife (NDOW) appreciated the opportunity to provide input during project scoping last 

spring and see that it has been incorporated into the draft EIS. NDOW will be happy to assist further if needed interim 
to completion of the NEPA process. 

Thank you, 

Signature: D. Bradford Hardenbrook 

Supervisory Habitat Biologist 
NDOW – Southern Region 

Date: 21 April 2021 

2 

mailto:nevadaclearinghouse@state.nv.us


 

 
           

    

     
       

   
                
 

 
             

 
   

    
     

   
 

 
 

 

   
          

          
      

   

   

  

     

     

           
                    

                   
                  

                  
                    

                   
             

  

           
     

   

  

                   
           

Scott Carey 

From: NevadaClearinghouse 
To: Rebecca Palmer 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn 

Solar Projects - Clark County) 

From: Rebecca Palmer <rlpalmer@shpo.nv.gov> 
Sent: Friday, April 23, 2021 1:51 PM 
To: NevadaClearinghouse <NevadaClearinghouse@lands.nv.gov> 
Subject: RE: Nevada State Clearinghouse Notice E2021-225 (E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark 
County) 

The SHPO has reviewed the subject documents and support them as written. 

Rebecca Lynn Palmer 
Administrator/State Historic Preservation Officer 
Nevada State Historic Preservation Office 
(O): 775-684-3443 
rlpalmer@shpo.nv.gov 

NEVADA STATE CLEARINGHOUSE 
Department of Conservation and Natural Resources, Division of State Lands 
901 S. Stewart St., Ste. 5003, Carson City, Nevada 89701-5246 
(775) 684-2723 Fax (775) 684-2721 

TRANSMISSION DATE: 03/31/2021 

U.S. Bureau of Indian Affairs 

Nevada State Clearinghouse Notice E2021-225 

Project: E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark County 

The Bureau of Indian Affairs (BIA), as the lead Federal agency, with the Bureau of Land Management (BLM), the Environmental 
Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), and the Moapa Band of Paiute Indians (Moapa Band) as 
cooperating agencies, had filed a draft environmental impact statement (DEIS) with the EPA for the proposed Southern Bighorn 
Solar Projects. The DEIS evaluates photovoltaic solar energy generation and storage projects on the Moapa River Indian Reservation 
and collector lines along with the use of existing access roads and an existing generation interconnection line located on the 
Reservation, Reservation lands managed by BLM, and BLM lands in Clark County. For additional information or to view project 
documents please visit https://southernbighornsolar.com/. Comments due to the Clearinghouse on April 23, 2021, 

Follow the link below to find information concerning the above-mentioned project 
for your review and comment. 

E2021-225 - http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf 

 Please evaluate this project's effects on your agency's plans and programs and any other issues that you are 
aware of that might be pertinent to applicable laws and regulations. 

1 

http://clearinghouse.nv.gov/public/Notice/2021/E2021-225.pdf
https://southernbighornsolar.com
mailto:rlpalmer@shpo.nv.gov
mailto:NevadaClearinghouse@lands.nv.gov
mailto:rlpalmer@shpo.nv.gov


  

           

  

             

  

  

  

   

  

         

  

          

  

  

  

  

  

 

  

  

 
 

 Please reply directly from this e-mail and attach your comments. 

 Please submit your comments no later than Friday April 23rd, 2021. 

Clearinghouse project archive 

Questions? Scott Carey, Program Manager, (775) 684-2723 or nevadaclearinghouse@state.nv.us 

____No comment on this project ____Proposal supported as written 

AGENCY COMMENTS: 

Signature: 

Date: 
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Nevada Department of Transportation (NDOT) comments 
regarding Nevada State Clearinghouse Notice E2021-225 
(E2021-225 EIS BIA Southern Bighorn Solar Projects - Clark 
County) 

April 23, 2021 

Charles Creeger, Chief Cultural Resources 

Comments are based on the information supplied from draft EIS. NDOT Cultural Resources is requesting 
the following information for future occupancy permit clearances on I-15, if required. 

 NDOT Cultural Resources will need to see the details of the S106 completed documents from 
the BIA, including: 

o The Area of Potential Effects, including direct and indirect effects 
o Copies of any reports, site forms, GIS shapefiles, concurrence letters, or agreement 

documents relating to cultural resources that may be within or adjacent to NDOT 
resources or rights of way. 

o Additionally, if the historic properties identified are within the I-15 ROW it is 
requested that any mitigation plans/agreement documents (MOA) be coordinated 
with the NDOT Chief Archaeologist. 



 

 
 

 

 
 

 

 
 
 
 

 
 

 
 
 

 
 

 
 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 
 

 
 

 

 

 
 
 

 

 

 
 

 
 

 
 

 
 

  

 
 
 

 

 
 

 

 
 

 

 
 

 

 

 
 
 

 
 

 

 
 

 

Southern Bighorn Solar Projects DEIS Comment Response Matrix 

Commentor Comment ID Category Comment Response Location of Change in EIS 

Katerina Sacoman, 
Thorne Van Dewerker, 
Tyler Routt, and 
William Lampman 
The University of 
Arizona A-1 

Biological 
resources 

We are concerned about the impact of construction activities on the overall health of 
the western burrowing owl. Noise pollution during construction has the potential to 
highly disturb the western burrowing owl. Firstly, according to Scobie et al., noise 
pollution has the possibility to hamper the ability of the western burrowing owl to hear 
the calls of its mate and young (2014). Section 6.5 of appendix H states that 
construction occurring during the breeding season of the western burrowing owl will 
require a survey, and no construction will occur within 250 feet of active nests. These 
same precautions should be applied to vegetation clearing proposed during breeding 
season. To prevent the disruption and degradation of mating success of the owls, these 
precautions should be taken to limit the noise pollution generated by heavy equipment 
and machinery used to clear vegetation. 

The BMP referenced in this comment from Appendix B was revised to read: "If 
construction and vegetation clearing activities are scheduled to commence during 
the breeding season for western burrowing owls (February 1 through August 31), a 
qualified biologist will conduct pre-work surveys within suitable habitat for western 
burrowing owls no more than 30 days prior to work. All areas within 250 feet of 
ground-disturbing activities and vegetation clearing will be surveyed per USFWS 
2007 burrowing owl guidance." Text in the EIS was also updated to reflect this 
change. 

Section 3.3.2 Page 3-19 and Appendix B, 
page B-9 

Katerina Sacoman, 
Thorne Van Dewerker, 
Tyler Routt, and 
William Lampman 
The University of 
Arizona A-2 

Biological 
resources 

we are concerned about the impact of light pollution on bird, bat, and 
tortoise populations found in the area. Lighting attracts insects which in turn attract 
avian predators which could be physically harmed by flying into the structure. Although 
the lights will be covered around the construction site, we also recommend using 
filtered amber LED lamps with no blue and minimal green light for necessary light 
sources during project construction and permanent lighting because they are shown to 
attract fewer insects (Deichman et al., 2021). Additionally, desert tortoise species will 
experience higher stress as a result of increased predator populations in conjunction 
with increased human populations, and limiting light pollution will decrease the impact 
on vulnerable populations (Tuma et al., 2016). Although lighting is not expected to 
have more than a negligible impact on mojave desert tortoise populations, we again 
request that amber lights be used to limit the attraction of species that could 
potentially disrupt tortoise survival. we propose using filtered amber LED lamps with no 
blue and minimal green light to reduce the abundance of insects attracted to the lights. 
This will reduce the number of bird and bat species attracted to the construction site, 
limiting the risk of collisions with the lighting structures. 

The proposed action includes multiple measures to minimize light pollution, which 
includes: using only minimal light that would be directed downward and away from 
wildlife habitat (see Section 2.1.1 page 2-10); lighting will be designed to not emit 
excessive light to the night sky by installing light absorbing shields on top of all light 
fixtures (see Appendix B); and light will focus only on the intended area and avoid 
light spill and offsite light trespass (see Appendix B). Impacts of lighting on Mojave 
desert tortoise is analyzed in the Biological Assessment in Appendix M. The 
recommendation to use "filtered amber LED lamps with no blue and minimal green 
light" is noted. However, the exact type of light that will be used during 
construction, operations and maintenance, and decommissioning will be 
determined at each stage of the Projects and based on the best available 
information and technology at that time. Because the Projects are anticipated to be 
in use for approximately 50 years, the most appropriate lighting will likely change 
over time as technology changes. Thus, the BMPs for lighting in the EIS are more 
general to accomodate changes in information and technology over this long period 
of time. This comment has been provided to the Applicant to consider when chosing 
the specific lighting for the Projects but no revision is necessary for the Final EIS. No revision necessary. 

Matt Klein, Planning 
and Environmental 
Coordinator, Energy 
and Infrastructure 
Team, Bureau of Land 
Management B-1 Fire 

p. 2-13 2.1.3 Project Construction, "...10-foot-wide firebreak may be established 
around the outside of the perimeter fence..." 
vs. p. 3-4 Fire Management, "...a 10-foot-wide firebreak would be established around 
the outside perimeter of the Projects..." 
Need for agreement and consistency in document. Our preference is may establish a 
fuel break. Firebreaks can prevent fires from spreading from the project area to the 
wildland orprotect the project area from fires originating on adjacent wildlands. While 
some natural Mojave vegetation is readily combustible, Mojave vegetation is less fire 
prone because it tends to be discontinuous and not a fire problem. Firebreaks are a 
good option to have but may not be necessary in every case, especially when trying to 
minimize ground disturbance. 

Revised as suggested. Language under Fire Management was changed to read "… a 
10-foot-wide firebreak may be established around the outside perimeter of the 
Projects…" Chapter 3, page 3-4 under Fire Management 

Matt Klein, Planning 
and Environmental 
Coordinator, Energy 

 Volume II: p. B-10 Applicant-proposed Design Features and Best Management 
Practices (BMPs), Public Health and Safety- Follow Clark County and State of Nevada 
guidance and direction regarding fire code. Consider adopting NFPA 850 and 855. 

NFPA 850 applies to fossil-fueled power plant fire protection and is not applicable to 
the Projects. NFPA 855 is applicable to installation of battery energy storage systems 
that are proposed for the projects. A BMP was added to Appendix B that states: 
"The contractors will follow Clark County and State of Nevada guidance and 
direction regarding fire code, and will adopt any relevant fire codes into their Fire 
Management Plans (e.g. National Fire Protection Association 855 and International 
Fire Codes 1205 and 1207)." 

and Infrastructure 
Team, Bureau of Land 
Management B-2 Fire

p. G-7 5.3 Emergency Services, Please consider including Moapa Fire Protection District. 
https://www.clarkcountynv.gov/government/departments/fire_department/moapa_va 
lley_fire_district.php 

Updated the Traffic Management to refer to the Moapa Fire Protection District, as 
requested. 

Appendix B, page B-11 

Appendix G, page G-7 
Matt Klein, Planning 
and Environmental Surveys for BLM sensitive plant species were not conducted for this project. Survey 
Coordinator, Energy for sensitive plants is not required on tribal lands. The only project components on 
and Infrastructure BLM land are existing access roads and existing gen-tie ROW. These components 
Team, Bureau of Land Question for BIA: Were sensitive plant surveys conducted for the SBSP projects, and – if require no new construction or improvements. Thus, survey for sensitive species is 
Management B-3 Sensitive plants so – can BIA share that survey data with BLM? not required for this project. No revision necessary. 



 

 
 
 

 
 

 

 
 
 

 

 
 
 

 
 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 
 

 

 

 
 

 
 

 
 

 

 
 

 
 

  

 
 

 
 

 
 

 
  

 
 

 
 

  

 
 

 
 

 
 

 

 

Commentor Comment ID Category Comment Response Location of Change in EIS 

Matt Klein, Planning A response was received from TranWest Express LLC wherein they requested further 
and Environmental coordination with the SBSP proponent regarding potential conflicts between 
Coordinator, Energy TransWest’s transmission lines/access roads and the proposed SBSP facilities. BLM 
and Infrastructure forwarded this request for further coordination to the SBSP proponent. 
Team, Bureau of Land USDOI Bureau of Reclamation responded that they didn’t anticipate having any issues 
Management B-4 Lands-Realty or concerns. Comment noted. No revision necessary. 
Shayna Steingard, 
Renewable Energy 
and Wildlife Policy 

As I was looking over the DEIS for Southern Bighorn Solar, I noticed that the lease term 
for the project is 50 years. In my experience, I’ve only seen lease terms for around 30 

Analyst, Defenders of years for the general life span of a solar project. I’m curious if you have any more info 50 years is the maximum allowable by law. The Moapa Band negotiated a lease 
Wildlife C-1 Lands-Realty about why this particular lease is longer? option of 50 years with the Applicants. No revision necessary. 

Shayna Steingard, 
Renewable Energy 
and Wildlife Policy 
Analyst, Defenders of 
Wildlife C-2 Lands-Realty 

I was also curious about the alternatives analysis and whether there might be any utility 
in exploring alternatives with various footprint sizes, or taking into account potential 
reservation expansion within the alternatives analysis should the Southern Nevada 
Economic Development and Conservation Act pass and any other siting opportunities 
that expansion could offer to the Moapa Band of Piutes and the developer? For 
example, if the 41,055 acre expansion passed, would it make it more feasible to include 
the drainage buffers in the project site given the limited land available to the tribe? 

Project footprints that the BIA can analyze are limited to that area identified and set 
aside by the Moapa Band in their lease option with any given solar developer. The 
Moapa Band negotiated a 6,355-acre study area (lease option area) with a maximum 
final lease area of 3,600 acres. The larger study area provided for the freedom to 
best site the solar fields such that drainages, poor soil types, and other topographic 
features that would hinder or preclude construction could be avoided. The project 
Hydrology Study recommended drainage buffer criteria that was adhered to and are 
more than adequate for this location and the washes in question. The Bureau of 
Indian Affairs (BIA) has no authority to consider options outside of the designated 
study area. Tribes have the exclusive right to zone or otherwise manage and 
designate uses on their own land making any speculative addition to the reservation 
a moot point. In addition, the Moapa Band and the Applicants have a Power 
Purchase Agreement in place, meaning they must deliver electricity to the grid by a 
date bound by contract that would predate any land that might be brought into 
trust status for the Moapa Band. Considering alternatives that do not meet the 
purpose and need of the project and that are only speculative in nature are not 
required and would not serve to benefit the Moapa Band. No revision necessary. 

Shayna Steingard, 
Renewable Energy 
and Wildlife Policy 
Analyst, Defenders of 
Wildlife D-3 Vegetation 

Over the last year or so the BLM in Nevada and the Southern Nevada Fish and Wildlife 
Office have been promoting a new site preparation method for solar facilities, the 
“mowing alternative”, where onsite vegetation is mowed to a height of 18 inches, with 
the intent of improving vegetation recovery, minimizing impacts to sensitive desert 
soils, and sometimes facilitating the reintroduction of desert tortoise post construction 
(Gemini Solar). Do you have any information about why this method was not 
considered for this particular project? While the BLM and FWS have limited 
research on this new method, the intent is to protect the long term health of the land 
and recovery after the project is decommissioned. 

The BIA, along with the USFWS Southern Nevada Office (and concurrent with the 
Gemini Project), pioneered the incorporation of both a raised perimeter fence (to 
allow tortoises to pass freely through the project) and the drive-and-crush/mow to 
18 inches method of construction for the Moapa Bands' Arrow Canyon Solar Project. 
The Moapa Band, BIA, and USFWS considers those design/construction features to 
be a required standard for solar projects on the Moapa River Indian Reservation. 
These project components are already incorporated into the Proposed Action for 
the Projects. See Section 2.1.1, page 2-8 for the raised fence design component, and 
see Section 2.1.3, page 2-13 for the mowing and drive-and-crush construction 
methods that the comment describes. No revision necessary. 

Jean Prijatel, 
Manager, 
Environmental Review 
Branch, 
Environmental 
Protection Agency D-1 

Floodplains, 
water resources 

We appreciate that the DEIS states on page 3-5 that the Projects would be designed to 
avoid the 100-year floodplain and that no onsite or offsite facilities or road crossings 
would be constructed within the 100-year floodplain. While designing projects relative 
to the 100-yr floodplain may not be as protective when considering changing 
precipitation patterns under climate change, we do appreciate that the project will 
provide this minimum protection; however, the project design features and best 
management practices listed in Appendix B do not include this stated avoidance of the 
100-yr floodplain. We recommend this avoidance be added to Appendix B in the Final 
EIS so that the statements in Table 3-1 of the DEIS are accurate. 

BMP added to Appendix B that reads "No onsite or offsite facilities will be 
constructed within the 100-year floodplain." Appendix B page B-8 

Jean Prijatel, 
Manager, 
Environmental Review 
Branch, 
Environmental 
Protection Agency D-2 

Floodplains, 
water resources 

Our prior comments also recommended buffers be designated along the main 
ephemeral streams onsite. We appreciate that the DEIS states that “a buffer around 
drainages was applied in consultation with hydrology experts such that all the Project 
features in the Proposed Action were designed and located to meet the drainage needs 
of the site” (p. 3-5). We recommend Appendix B identify the buffers that the project 
expects to apply for the three primary drainages on the sites, as this is an important 
project design feature. Buffers along primary drainages will preserve xeroriparian 
vegetation, improve potential for drainages to accommodate wildlife movement, and 
incorporate resilience to future climate conditions projected for Clark County. 

Because final site drainage plans for the project will not be complete prior to 
publication of this Final EIS, finite numbers or distances for the buffer are not 
available at this time. However, we have added language to Appendix B stating that 
the drainage buffers will be established prior to construction and will meet or 
exceed the distances identified by the final site drainage plan. Appendix B, Page B-8 



 

 
 

 
 

  

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
  

 
 

 
 

 
 

 

 

 
 

 

 
  

 
 

 
 

 
 

 
 

 

 
 
 

 
 

  

Commentor Comment ID Category Comment Response Location of Change in EIS 

Jean Prijatel, 
Manager, 
Environmental Review 
Branch, 
Environmental 
Protection Agency D-3 

Floodplains, 
water resources 

The EPA appreciates the inclusion of dust control and other mitigation measures to 
reduce worker exposure to Coccidioides immitis, a fungus causing Valley Fever in 
humans, as we suggested in our scoping comments. Since ground disturbing activities 
can disperse Coccidioides spores, dust control is important for protecting human 
health, and we appreciate that Appendix B also includes training and measures to limit 
workers exposure to outdoor dust. The California Department of Public Health has 
developed some useful training resources for construction sites, including posters and 
fact sheets pertaining to Valley Fever. The Tribe or the contractor may wish to adapt 
these for use on the site. See 
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/Pages/Cocci.aspx. Comment noted. No revision necessary. 

Sue Gaskill, 
Department of 
Conservation and 
Natural Resources, 
Division of Water 
Resources E-1 Water resources 

All Nevada water laws must receive full compliance. All water used for the project must 
first be permitted by the State Engineer. Projects in the Lower White River Flow System 
are currently under Order 1309: http://images.water.nv.gov/images/Orders/1309o.pdf 

This item is addressed in the EIS. All water supply for the Projects would be leased 
from the Moapa Band under their existing water rights (see Page 1-4). The Projects 
are within the Lower White River Flow System and subject to Order 1309, which is 
addressed on page 3-12 of the EIS, under Water Resources. No revision necessary. 

Sue Gaskill, 
Department of 
Conservation and 
Natural Resources, 
Division of Water 
Resources E-2 Water resources 

Ensure that any water used on a project for any use, including construction water for 
dust suppression, shall be provided by an established utility or under permit or 
temporary change application or waiver issued by the State Engineer’s Office with a 
manner of use acceptable for suggested projects water needs. 

This item is addressed in the EIS. All water supply for the Projects would be leased 
from the Moapa Band under their existing water rights (see Page 1-4) No revision necessary. 

Sue Gaskill, 
Department of 
Conservation and 
Natural Resources, 
Division of Water 
Resources E-3 Water resources 

Water wells must be permitted, Monitor wells require a Waiver from the State 
Engineer’s Office, and boreholes must be plugged within sixty (60) days after being 
drilled as required by NAC 534.4371. For the plugging of boreholes, all boreholes 
require a 20-foot surface plug by placing concrete grout, cement grout or neat cement 
from 20 feet below the surface to the surface, in addition to all other plugging 
requirements mandated by NAC 534.4371. Any drillholes (water or monitor wells or 
boreholes) that may be located on either acquired or transferred lands are ultimately 
the responsibility of the owner of the property and must be plugged and abandoned as 
required in Chapter 534 of the Nevada Administrative Code. Abandoned wells need to 
be reported to the State Engineer’s Office and must be plugged as required in NAC 
Chapter 534. Any replacement wells must also comply with NAC 534.4351 NAC 
534.300. D28 If artesian water is encountered in any well or borehole it shall be 
controlled as required in NRS § 534.060(3). 

Water wells are not included in the proposed action, therefore this comment is not 
applicable and revisions to the EIS are not necessary. No revision necessary. 

Sue Gaskill, 
Department of 
Conservation and 
Natural Resources, 
Division of Water 
Resources E-4 Water resources 

Treated effluent is considered water as referred to in NRS Chapter 533, and is 
subjected to appropriation for beneficial use under procedures described in NRS 
Chapter 533, and specifically NRS § 533.440. Comment noted No revision necessary. 

D. Bradford 
Hardenbrook, 
Supervisory Habitat 
Biologist, Southern 
Region, Nevada 
Department of 
Wildlife F-1 Wildlife 

The Nevada Department of Wildlife (NDOW) appreciated the opportunity to provide 
input during project scoping last spring and see that it has been incorporated into the 
draft EIS. NDOW will be happy to assist further if needed interim to completion of the 
NEPA process. Comment noted No revision necessary. 

Rebecca Palmer, 
Administrator, Nevada 
State Historic 
Preservation Office G-1 

Cultural 
Resources The SHPO has reviewed the subject documents and support them as written. Comment noted No revision necessary. 



 

 
 

  

 

 

 

 

Commentor Comment ID Category Comment Response Location of Change in EIS 

Charles Creeger, Chief 
of Cultural Resources, 
Nevada Department 
of Transportation H-1 

Cultural 
Resources 

NDOT Cultural Resources is requesting the following information for future occupancy 
permit clearances on I-15, if required.
 - NDOT Cultural Resources will need to see the details of the S106 completed 
documents from the BIA, including:

 - The Area of Potential Effects, including direct and indirect effects
 - Copies of any reports, site forms, GIS shapefiles, concurrence letters, or agreement 

documents relating to cultural resources that may be within or adjacent to NDOT 
resources or rights of way.

 - Additionally, if the historic properties identified are within the I-15 ROW it is 
requested that any mitigation plans/agreement documents (MOA) be coordinated 
with the NDOT Chief Archaeologist. 

Comment noted. An occupancy permit clearance on I-15 is not required for this 
project. No revision necessary. 



 
 

 

 
 

  

  

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

 

 
 

 

 

 
 

 
 

 

 

Additional Revisions Made to the EIS since the Draft EIS 

Category Reason for Revision How Changed in the EIS Location of Change in EIS 

Draft EIS 

EIS required updating to provide information on public 
involvement and the Notice of Availability for the publication 
of the Draft EIS. 

The EIS was updated to reference the Notice of Availability and 
publication of the Draft EIS on March 12, 2021, and describe the 
legal notices that were published announcing the draft EIS and 
public meetings, which were held virtually on April 13 and 13, 
2021. Comments that were recieved during the 

Section ES.3 page ES-3, and Section 1.6.2 
Page 1-8 through 1-9 

Proposed Action 

EIS refers to other solar projects to undergo evaluation on the 
Reservation. The EIS was recently completed for the Arrow 
Canyon Solar Project (ACSP), so the SBSPs EIS was updated to 
reference the Final EIS for ACSP. Updated references to for the Final EIS for ACSP. 

Section ES.5 page ES-5, Section 1.2 page 1-4, 
Section 2.2.3 page 2-20, Section 3.1 pages 3-
2, 3-9, 3-10, 3-12, and Chapter 5 page 5-2. 

Proposed Action 

8Minute Solar Energy requested that the phrase "likely on 
foot and by hand" be removed from this sentence: "Solar 
panel washing would be conducted periodically (likely on foot 
and by hand) as needed to improve power generation 
efficiency." It was determined that this revision would not 
change any of the analysis of impacts for any of the resources 
considered in the EIS. 

Revision was made as suggested, sentence now reads: "Solar panel 
washing would be conducted periodically as needed to improve 
power generation efficiency." Section 2.1.4 page 2-17 

Floodplains 

During technical edit of the EIS, it was identified that the 
hydrology report that was prepared for the Projects was not 
properly reference in the EIS. 

The hydrology report citation (Westwood 2019) was added to the 
EIS. 

Section 3.1 page 3-5 and 3-15, Chapter 5, 
page 5-6 

Threatened and Endangered 
Species Received Biological Opinions on April 19, 2021. EIS was update 

The Biological Opinions were added to the EIS as Appendix N and 
the EIS, the Best Management Practices in Appendix B were 
updated so that the desert tortoise BMPS match the minimization 
measures in the Biological Opinions, and the EIS was updated 
throughout to refer to the Biological Opinions, where appropriate. 

Section ES.5 page ES-7, Section 2.1.6 page 2-
19, Section 3.5 pages 3-28 through 3-34, and 
Section 3.8.4 page 3-77 
Appendix B 
Appendix N 

Cultural Resources 

Received Memorandum of Agreement (MOA) between the 
Moapa Band, BIA, BLM, and SHPO, which defines the steps to 
be taken to lessen, resolve, and/or mitigation the adverse 
effects of the project on a cultural resource site. EIS was 
updated to incorporate the MOA. 

The MOA was added to the EIS as Appendix O and referenced 
throughout the EIS where appropriate. 

Section ES.5 page ES-6, Section 3.2.3 page 3-
17, and Section 3.8.4 page 3-72 
Appendix O 

Socioeconomics 

During technical edit of the EIS, an error was identified in the 
Employment, Earnings, and Income discussion in the Affected 
Environment section of Socioeconomics. The incorrect 
number was corrected. 

The EIS previously identified that the third largest employer within 
the Reservation was in the arts, entertianment, recreation, and 
hospitaility industries with 66 workers. This was actually the fourth 
largest employer with 16 workers. The number of workers was 
corrected, and text was updated to add the third largest industry 
which is construction (employing 17 workers). Section 3.4.1 page 3-24 

List of Preparers 
The list of individuals who assisted in preparing the EIS was 
missing a few people. 

The list of preparers was updated to include the missing preparers, 
including Bryan Bowker with BIA, Kelly Douglas with USFWS, and 
Kimberleigh Field with USFW. Additionally, AJ Thompson with 
Knight & Leavitt was listed under the wrong company and this was 
fixed. Section 4.1 pages 4-1 through 4-2 
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