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EXECUTIVE SUMMARY 

For decades, electric generation providers have relied on non-renewable energy resources on the 
Navajo Nation and have profited tremendously. Now, with fossil-fuel industries in decline, the 
Navajo Nation is seeking to facilitate development of new solar energy generation projects to 
support a transition to renewable energy. Navajo Power, a majority Native-owned public benefit 
corporation, has established Painted Desert Power LLC to develop the Painted Desert Power Solar 
Project as a model for renewable energy development that promotes long-term community 
development for the residents of the Former Bennett Freeze Area and the Navajo Nation as a 
whole. 

Navajo Power develops competitive utility-scale solar projects in close partnership with 
communities, tribes, and Nations to catalyze economic empowerment for Native families and 
communities. Communities where projects are sited receive fair compensation for usage of their 
land. In accordance with their covenant, Navajo Power reinvests 80% of its profits, partially in 
community benefits and predominantly in new projects designed to help close the gap in project 
development financing in Indian Country. Navajo Power believes there is immense opportunity to 
drive sustainable economic development in Native communities with clean energy projects. 

The authority of the Navajo Nation to issue leases and permits pursuant to the Navajo Nation Trust 
Land Leasing Act of 2000 promotes the self-determination and self-sufficiency of the Nation. 
These processes protect and preserve Navajo Nation trust land and provide data for trust asset 
management and accounting, accurate record keeping, and title recording. The Navajo Nation 
Trust Land Leasing Act authorizes the Nation under 25 United States Code § 415(e) to issue leases 
for land held in trust for the Nation by the federal government. The Navajo Nation General Leasing 
Regulations of 2013 under Title 16 Navajo Nation Code §§ 2301 et seq. require an environmental 
review process consistent with the regulations set forth in Title 25 Code of Federal Regulations 
Part 162 as amended. 

Navajo Power is jointly developing the Painted Desert Power Solar Project with AES Clean 
Energy, a leading independent power producer that owns and operates more than 400 renewable 
generation systems across the United States. AES Clean Energy is expected to be the owner and 
operator of the Painted Desert Power Solar Project. 

The Painted Desert Power Solar Project is a proposed 750-megawatt photovoltaic solar generating 
and battery energy storage system facility to be developed on 5,163 acres in the Cameron and 
Coalmine Canyon chapters of the Navajo Nation, approximately 4 miles east of Cameron, Arizona. 
The Painted Desert Power Solar Project is planned in two distinct areas, Solar Array Areas 1 and 
2, separated by a floodplain and presumed United States Army Corps of Engineers jurisdictional 
wash excluded from the project footprint. Included as part of the Painted Desert Power Solar 
Project are the three roads running east from Bureau of Indian Affairs Route 6730 to provide access 
to the solar array areas and the improvement and expansion of its existing intersection on United 
States Route 89. A generation intertie would connect the Painted Desert Power Solar Project to the 
Moenkopi Substation. The generation intertie alignments are mostly outside of the Navajo Nation 
4,563-acre lease area being requested. The 224 acres for the proposed generation intertie right-of-
way interconnection to the existing Moenkopi Substation and the permit for the improvement and 
widening of Bureau of Indian Affairs Route 6730 are being requested under a separate 
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authorization from the Bureau of Indian Affairs. The United States Bureau of Reclamation must 
complete an environmental review of the proposed interconnection into the Arizona Public Service 
Moenkopi Substation as a coordinating agency, in cooperation with the Bureau of Indian Affairs 
as lead agency. 

Applicant proposed and agency required design features and additional proposed mitigation 
measures will minimize or avoid impacts on the community, environment, and biological and 
cultural resources while delivering socioeconomic benefits and supporting the Navajo Nation's 
transition to renewable energy in accordance with the Navajo Háyoołkááł Proclamation. The 
Navajo Nation Department of Fish and Wildlife has determined that the Painted Desert Power 
Solar Project is in compliance with tribal and federal laws protecting biological resources. The 
Navajo Nation Heritage & Historic Preservation Department determined that the Painted Desert 
Power Solar Project as proposed will have no adverse effect on historic properties identified. 
Additionally, the Navajo Environmental Protection Agency and the United States Army Corps of 
Engineers have determined that no Clean Water Act permits are needed to develop the Painted 
Desert Power Solar Project. 

Painted Desert Power asks that the Navajo Nation issue the Finding of No Significant Impact 
required for Painted Desert Power to obtain a lease from the Navajo Nation as authorized by Title 
25 United States Code §§ 415(a), (e) and authorization from the Navajo Nation to construct or 
improve, and maintain, the access roads required so that a solar generating and battery energy 
storage solution facility, from which the Nation will benefit, can be built in the chapters of 
Cameron and Coalmine Canyon on the Navajo Nation. This threshold determination document 
provides the Navajo Nation with a summary of the environmental review conducted for the 5,163-
acre area for which grazing consents have been received and for which Painted Desert Power is 
seeking a lease from the Navajo Nation. As required by the Navajo Nation Heritage & Historic 
Preservation Department and the Navajo Nation Department of Fish and Wildlife, more than 5,650 
acres and 7,000 acres, respectively, were surveyed for cultural and biological resources, including 
buffers beyond the requested lease area. The three access roads providing access to the Project Site 
from Bureau of Indian Affairs Route 6730 and the improvement and expansion of its existing 
intersection on United States Route 89 are all included in the environmental review summarized 
in this threshold determination document for evaluation by the Navajo Nation. 

Table ES-1 lists potential environmental impacts from the Project, design features provided by 
Painted Desert Power to reduce impacts, and additional mitigation measures, which are all 
described in more detail in Section 3.3. 
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Table ES-1 Potential Environmental Issues, Design Features, and Mitigation Measures 
RESOURCE 

TOPIC 
POTENTIAL ENVIRONMENTAL 

ISSUES 
DESIGN FEATURES / 

MITIGATION MEASURES 

Geology, Mineral 
Resources, Soils, 
and Paleontology 

• Access restriction to potential future 
abandoned uranium mine 
reclamation areas 

• Impacts on buried paleontological 
resources 

• AIR-1: Dust Control Plan 
• CULTURAL-2: Tribal Cultural and 

Paleontological Worker Training 
• GEO-1: Access to Neighboring 

Abandoned Uranium Mines for 
Potential Future Reclamation 

• GEO-2: Geotechnical Evaluation to 
Inform Design 

• PALEO-1: Paleontological Pre-
Construction Survey and Unanticipated 
Discovery Plan 

• WATER-2: Stormwater Pollution 
Prevention Plan 

• AIR-1A: Dust Control Plan for the 
Alternative Solar Generating Facility 

Air Quality and 
Noise 

• Dust during construction 
• Vehicle and equipment emissions 
• Construction/operation noise impacts 

on sensitive receptors 

• AIR-1: Dust Control Plan 
• NOISE-1: Noise-Reducing Practices 

and Work Hour Restrictions 
• AIR-1A: Dust Control Plan for the 

Alternative Solar Generating Facility 

Biological 
Resources 

• Impacts on special status species and 
habitat 

• Vegetation loss during construction 
• Impacts on wildlife 
• Impacts on avian species, including 

migratory birds 
• Noxious weeds, invasive plant 

• BIO-1: Noxious Weed Control and 
Vegetation Management, Revegetation, 
and Monitoring 

• BIO-2: Pre-Construction Clearance 
Surveys and Monitoring 

• BIO-3: Migratory Bird Treaty Act 
Compliance 

control • BIO-4: Golden Eagle Protection 
• BIO-5: Limitation of Herbicide Use to 

Non-Persistent, Immobile Substances 
• BIO-6: Raptor Electrocution Prevention 

Cultural and 
Historic Resources 

• Impacts on historic properties 
• Impacts on tribal cultural resources 

• CULTURAL-1: Site Avoidance, 
Monitoring, Discovery, and Treatment 
Plan 

• CULTURAL-2: Tribal Cultural and 
Paleontological Worker Training 

• CULTURAL-3: Native American 
Graves Protection and Repatriation Act 
Compliance 
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RESOURCE 
TOPIC 

POTENTIAL ENVIRONMENTAL 
ISSUES 

DESIGN FEATURES / 
MITIGATION MEASURES 

Hazards, Hazardous 
Materials, and 
Waste 

• Exposure to hazardous materials 
from handling or spills 

• Proper disposal of waste materials 
from construction 

• Avoidance of abandoned uranium 
mines 

• HAZMAT-1: Hazardous Material 
Handling and Spill Prevention and 
Response Plans 

• HAZMAT-2: Waste Disposal 
• HAZMAT-3: Avoidance of Abandoned 

Uranium Mines 
• HAZMAT-4: Refining Abandoned 

Uranium Mine Exclusion Areas as 
Needed 

• HAZMAT-5: Health and Safety Plan 
• HAZMAT-6: Dust Suppression 

Measures 

Land Use, Tribal 
Trust Lands, 
Grazing, and 
Agriculture 

• Impacts on transportation, utilities, 
recreation, and any potential mine 
reclamation activities 

• Impacts on tribal trust lands held in 
trust by the United States 
government for the benefit of the 
Navajo Nation 

• Impacts on local grazing and small-
scale agriculture 

• LAND USE-1: Fencing Improvements 
• LAND USE-2: Road Design to 

Minimize Impacts on Grazing 
• LAND USE-3: Coordination with 

Grazing Permit Holders 

Socioeconomics 

• Beneficial Impacts: 
• Local job training and employment 

opportunities 
• Impacts on local businesses and tax 

revenues 

None listed 

Visual Resources 

• Impacts on rural residences east of 
Cameron near the Project Site 

• Impacts on views from United States 
Route 89 

• Impacts on views from Bureau of 
Indian Affairs Route 6730 and rural 
residences 

• VISUAL-1: Height Restrictions and 
Site Maintenance 

• VISUAL-2: Minimization of Lighting 
Impacts 

• VISUAL-3: Material Reflectivity and 
Color Treatment 
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RESOURCE 
TOPIC 

POTENTIAL ENVIRONMENTAL 
ISSUES 

DESIGN FEATURES / 
MITIGATION MEASURES 

Public Health and 
Safety 

• Potential for health effects to 
sensitive populations from dust or air 
emissions, including uranium 
exposure 

• Potential for public exposure to 
hazardous materials, including those 
associated with the battery energy 
storage system 

• Risks of fire or other emergencies 
during construction and operation 

• AIR-1: Dust Control Plan 
• GEO-1: Access to Neighboring 

Abandoned Uranium Mines for 
Potential Future Reclamation 

• HAZMAT-1: Hazardous Material 
Handling and Spill Prevention and 
Response Plans 

• HAZMAT-3: Avoidance of Abandoned 
Uranium Mines 

• HAZMAT-5: Health and Safety Plan 
• HAZMAT-6: Dust Suppression 

Measures 
• PUBLIC HEALTH-1: Safety, 

Emergency Preparedness, Fire, and Site 
Security Plans 

• AIR-1A: Dust Control Plan for the 
Alternative Solar Generating Facility 

Traffic and 
Transportation 

• Impacts of construction and 
operation traffic on roads, including 
on United States Route 89 and 
around Cameron, Arizona 

• Impacts on military or civilian 
aviation 

• Impacts from road repair and 
improvement 

• TRANSPORTATION-1: Transportation 
Plan to Reduce Impact on Traffic 

• TRANSPORTATION-2: Road Repair 
and Restoration 

• TRANSPORTATION-3: Temporary 
Access Road Reclamation 

Water Resources 

Impacts on surface and ground water 
quality, water use 

• WATER-1: Minimization of Project 
Impacts on Surface Waters and 
Obtainment of Relevant Permits 

• WATER-2: Stormwater Pollution 
Prevention Plan 

• WATER-3: Water Source Review 
• WATER-4: Minimization of Impacts on 

Area Drainage Patterns and Floodplains 
• WATER-5: Reclamation and 

Decommissioning 
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1.0 INTRODUCTION 

Navajo Power PBC (Navajo Power) has established Painted Desert Power LLC (PDP) to develop 
the Painted Desert Power Solar Project (Project) as a model for renewable energy development 
that promotes community engagement and benefits to the Navajo Nation and the local community. 

Navajo Power and AES Clean Energy (AES) are jointly developing the Project. AES is a leading 
independent power producer that owns and operates more than 400 renewable generation systems 
across the United States (US) with a wind, solar, and battery energy storage portfolio of 4.4 
gigawatts (GW) and 40 GW under development. AES is expected to be the owner and operator of 
the Project. 

The Project is a proposed 750-megawatt (MW) photovoltaic (PV) solar generating and battery 
energy storage system (BESS) facility in the Cameron and Coalmine Canyon chapters of the 
Navajo Nation Reservation, approximately 4 miles east of Cameron, Arizona. The Project would 
be constructed within a 5,163-acre area that includes 4,563 acres to be leased from the Navajo 
Nation under the provisions of the Navajo Nation General Leasing Regulations of 2013. The solar 
generating facility and ancillary facilities would be constructed and operated within the proposed 
lease area. The three access roads running east from Bureau of Indian Affairs Route (BIA RT) 
6730 and the improvement and expansion of BIA RT 6730’s existing intersection on US Route 89 
(US 89) 1 are included as part of the environmental review summarized in this threshold 
determination document (TDD) for evaluation by the Navajo Nation. An approximately 4.2-mile, 
500kV generation intertie (gen tie) line would run west from the Project substation to interconnect 
directly with the existing Moenkopi Substation operated by Arizona Public Service (APS). The 
224-acre gen tie corridor is outside of the Navajo Nation solar lease boundary being requested and 
would necessitate a right-of-way (ROW) grant issued by the Bureau of Indian Affairs (BIA). 

The APS Moenkopi Substation is part of the Navajo Southern Transmission System (NSTS), of 
which the US government is a partial owner. The US Bureau of Reclamation (USBR) is the 
representative of the federal government’s interest in the NSTS and thereby must approve 
proposed interconnection into the substation. USBR must complete an environmental review of 
the proposed interconnection as a coordinating agency, in cooperation with the BIA as lead agency. 

This TDD is structured as follows: 

• Section 1.0 Introduction 
• Section 2.0 Proposed Action and Alternatives 
• Section 3.0 Affected Environment and Compliance Evaluation 
• Section 4.0 Cumulative Impacts 
• Section 5.0 Consultation Record 

1.1 PROJECT BACKGROUND 

PDP proposes to develop the Project in accordance with the Navajo Háyoołkááł Proclamation 
(Appendix B). On April 2, 2019, the Office of the President and Vice President of the Navajo 

1 Options for access to BIA RT 6730 from US 89 are currently being reviewed with ADOT. 
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Nation issued the Navajo Háyoołkááł Proclamation, also known as the Navajo Sunrise 
Proclamation, which “creates a new economic vision for the Navajo people through healing the 
land, fostering clean energy development, and providing leadership for the energy market for the 
Navajo people.” The proclamation is based on four principles, excerpted here: 

1. A diverse energy portfolio, creating workforce development and job creation for the 
Navajo People from focused carbon-based energy to renewable energy development, 
including workforce, 

2. Restoration of land and water after decades of uranium and coal mining, 
3. Rural electrification of homes that lack access to electricity, 
4. Utility-scale renewable energy development, to supply electricity to the Navajo Nation 

and Western United States. (Navajo Háyoołkááł Proclamation, para 2) 

PDP is committed to the principles of the proclamation and to working with the Navajo Nation to 
ensure that the Project maximizes the positive impact on the local Navajo communities and Navajo 
economy. In adherence to the proclamation, the Project would re-utilize lands impacted by historic 
uranium mining; focus on developing a strong local workforce; address the electrification needs 
of areas affected by the Bennett Freeze and other infrastructure challenges; and expand the energy 
portfolio of the Navajo Nation while providing renewable electricity to the region. 

In 2019, PDP approached the Navajo Nation Division of Natural Resources (NNDNR) for 
guidance on the leasing and environmental review processes under the General Leasing 
Regulations of 2013 (Section 1.2). In early 2020, PDP initiated the biological, cultural, and aquatic 
resource surveys, among others, required by NNDNR for project clearances. In May 2020, the 
assigned environmental reviewer from the Navajo Nation General Land Development Department 
(GLDD) began bi-monthly meetings with the PDP team to track Project progress. 

1.2 PURPOSE AND NEED 
This section outlines the NNDNR process for evaluating a proposed lease under the Navajo Nation 
Trust Land Leasing Act and describes the purpose and need of the Project. 

1.2.1 Navajo Nation Division of Natural Resources 
The purpose of submitting this TDD is to obtain a lease from the Navajo Nation as authorized by 
25 United States Code (USC) §§ 415(a), (e) and authorization from the Navajo Nation to construct 
or improve, and maintain, the access roads required so that a solar generating and BESS facility 
from which the Nation will benefit can be built on Navajo land. The NNDNR's role is to respond 
to PDP's lease request for the purpose of developing a solar facility on Navajo Reservation lands. 

1.2.1.1 Navajo Nation Leasing Regulations 
The authority of the Navajo Nation to issue leases and permits pursuant to the Navajo Nation Trust 
Land Leasing Act promotes the self-determination and self-sufficiency of the Nation. These 
processes protect and preserve Navajo Nation trust land and provide data for trust asset 
management and accounting, accurate record keeping, and title recording. The Navajo Nation 
Trust Land Leasing Act of 2000 authorizes the Nation under 25 USC § 415(e) to issue leases for 
land held in trust for the Nation by the federal government. The Navajo Nation General Leasing 
Regulations of 2013 under Title 16 Navajo Nation Code (NNC) §§ 2301 et seq. require an 
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environmental review process consistent with the regulations set forth in Title 25 Code of Federal 
Regulations (CFR) Part 162 as amended. 

For the Navajo Nation to grant a right to possess Navajo Nation trust land for a specific purpose 
and limited duration, the regulations require the Nation to review and approve a TDD for the 
project, with modifications if necessary. A TDD should document the applicant's fulfillment of the 
environmental review requirements set forth in the Navajo Nation General Leasing Regulations. 
The TDD is provided to the environmental compliance officer for the Navajo Nation and the 
Navajo Nation Resources and Development Committee (NNRDC) and relevant sections go to the 
cognizant agencies identified by the Navajo Nation Leasing Regulations, the Navajo Nation 
Environmental Protection Agency (NNEPA), the Navajo Nation Heritage & Historic Preservation 
Department (NNHHPD), and the Navajo Nation Department of Fish and Wildlife (NNDFW). 
Under the regulations, the NNRDC must summarize the environmental review findings and 
compliance determinations and complete an environmental review record, providing the applicant 
with technical assistance if necessary. 

The TDD for this Project documents PDP's fulfillment of the Navajo Nation General Leasing 
Regulations' environmental review requirements. The proposed safety policies for the Project 
conform to applicable federal, tribal, state, and local laws, regulations, and policies. The Project 
will comply with all federal and tribal historic and cultural preservation laws; specifically, in order 
to prevent unauthorized destruction of resources pursuant to 16 USC § 470(e), all work on the 
Project will cease and the Nation will be notified if artifacts are discovered. In no circumstances 
shall policies be construed so as to waive any requirement of federal law. 

1.2.2 Painted Desert Power 
The Navajo Nation has been providing electricity to the Western US for many years, but several 
of its coal plants have recently closed or are soon slated to close. The Navajo Generating Station 
(NGS), located near Page, Arizona, closed in November 2019. The closures of NGS and the 
Kayenta Mine, which supplied NGS with coal, resulted in significant job losses for Navajo workers 
and reduced revenues to the Navajo Nation. However, these planned closures have also created an 
opportunity for the Navajo Nation to diversify its energy portfolio by encouraging renewable 
energy development on tribal lands for the benefit of the Navajo people. The Navajo Háyoołkááł 
Proclamation outlines support for these efforts. Furthermore, the Project location is within the 
Former Bennett Freeze Area (FBFA), an area in significant need of economic development and 
job opportunities. 

The goals of the Project are: 

• Improve the economic condition of the Navajo Nation with job opportunities and income 
for the community. 

• Facilitate and support the Navajo Nation's energy transition through the development of 
renewable energy resources as directed by the Navajo Nation leadership and promoted in 
the Navajo Háyoołkááł Proclamation. 

• Allow increased economic power generation, transfers, sales, and purchases by providing 
a new source of renewable energy, up to 750MW, to assist the Navajo Nation in 
achieving its renewable energy development goals and to support power generation needs 
in the Southwest. 
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• Install commercially proven, financeable solar and battery storage technology that is 
readily available, efficient, and environmentally friendly to generate cost-competitive and 
reliable renewable energy. 

• Replace power previously generated by the now-retired coal-fired NGS. 
• Locate the Project in a rural setting within the Cameron and Coalmine Canyon chapters 

on the Navajo Nation. 
• Locate the Project near an existing electric transmission system for ease of 

interconnection and in order to minimize impacts associated with the expansion of 
transmission infrastructure. 

• Minimize or avoid potential impacts on the local community, environment, and 
biological and cultural resources by locating the Project on underutilized, previously 
disturbed, or degraded land. 

1.3 PROJECT LOCATION 
The Project Site and surrounding area are part of the Navajo Nation on tribal trust lands. The legal 
description for the Project Site is Sections 7-9, 16-22, and 27-32 in Township 29 North, Range 10 
East, Gila and Salt River Meridian, in the Coalmine Mesa Chapter2, Coconino County, State of 
Arizona, on the Navajo Nation. The gen tie ROW is located within the Cameron and Coalmine 
Mesa chapters on tribal trust lands. The legal description for the gen-tie ROW is Sections 22, 23, 
25, and 26, Township 29 North, Range 9 East, and Sections 30 and 31, Township 29 North, Range 
10 East, Gila and Salt River Meridian, Coconino County, Arizona, within the Cameron and 
Coalmine Mesa chapters of the Navajo Nation. The BIA RT 6730 ROW is also on tribal trust 
lands. The legal description of the BIA RT 6730 ROW is Tribal Tract T5033, Sections 22, 23, 25, 
and 26, Township 29 North, Range 9 East, and Section 31, Township 29 North, Range 10 East, 
and Tribal Tract 12075, Section 30, Township 29 North, Range 10 East, Gila and Salt River 
Meridian, Coconino County, State of Arizona, in the Coalmine Mesa Chapter, on the Navajo 
Nation. US 89 is the main highway used to access the Project Site and the nearest town is Cameron, 
Arizona, located approximately 4 miles to the west of the Project Site. 

Figure 1.3-1 is an overview map of the Project Site. 

2 The prior name for the Coalmine Canyon Chapter, Coalmine Mesa, is used in the legal description; throughout the 
rest of this document, we use the chapter's current name. 
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Figure 1.3-1 Proposed Project Overview 

1.4 CHAPTER AND GRAZING PERMIT HOLDER CONSENTS 
The Project location was chosen in consultation with local chapter officials and grazing permit 
holders to minimize impacts on grazing and other community land uses. Chapters on the Navajo 
Nation are certified local government entities vested with the authority and responsibility to 
advocate on behalf of their constituents. Grazing permit holders have been granted permits by the 
BIA to graze their livestock on their ancestral lands.  

Between August 2018 and February 2022, PDP held dozens of meetings with Navajo families who 
hold grazing permits in the Cameron and Coalmine Canyon chapters. At these meetings, PDP 
educated local grazing permit holders about solar power and the development steps required for a 
large solar project. PDP worked with these grazing permit holders to select a Project Site that did 
not disturb traditional ceremonial areas or areas currently used for grazing activities. Before 
entering into agreements with grazing permit holders for rights to their grazing land, legal 
representation was provided to ensure that the grazing permit holders fully understood the 
agreements and that the agreements addressed the concerns of the grazing permit holders. All 
affected grazing permit holders have signed consents supporting development of the Project on the 
Project Site. PDP has assigned a representative to provide updates to grazing permit holders on a 
regular basis. 

PDP has secured resolutions supporting land withdrawal from the Cameron and Coalmine Canyon 
chapters (Appendix N; Appendix O) and has committed to providing revenues from the Project 
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To ensure Project compliance with CWA Section 404/401, a request for a jurisdictional 
determination (JD) was submitted to the United States Army Corps of Engineers (USACE) 
Phoenix Regulatory Office on November 13, 2020. The JD request was supplemented with the 
Project Aquatic Resources Delineation Report prepared by Ecosphere Environmental Services Inc. 
(Ecosphere). Ecosphere concurrently submitted a CWA Section 401 Water Quality Certification 
(WQC) application to the NNEPA. Supplemental wash crossing design plans were submitted to 
NNEPA on February 5, 2021. On March 18, 2021, in anticipation of a similar determination from 
the USACE, the NNEPA informed PDP no CWA 401 WQC would be required for the Project as 
no jurisdictional waters of the US occur within the Project area (Appendix R). On March 29, 2021, 
the USACE issued to PDP a “no permit required” letter regarding compliance with CWA Section 
404 (Appendix Q). 

2.0 PROPOSED ACTION AND ALTERNATIVES 

2.1 DESCRIPTION OF PROPOSED PROJECT AND ALTERNATIVES 
This section describes the elements of the Proposed Project (Section 2.1.1; Section 2.1.3) and 
alternatives (Section 2.1.2; Section 2.1.4). This document evaluates all these elements except the 
gen tie alternatives and the Moenkopi Substation, which will be evaluated separately in a BIA-led 
NEPA EA. 

2.1.1 Proposed Solar Generating Facility 
The Proposed Solar Generating Facility is a 4,563-acre solar PV facility arranged in two distinct 
solar generating areas, Proposed Solar Array Area 1 (Area 1) and Proposed Solar Array Area 2 
(Area 2). These areas are separated by a floodplain featuring an unnamed USACE jurisdictional 
wash (not included in the Project footprint). To the south of the wash lies Area 1, consisting of a 
large area of contiguous solar arrays and related facilities (such as pad mounted inverters and 
transformers). The larger Area 2 is located north of Area 1 by approximately 0.9 miles and features 
additional solar arrays. Area 2's northern and southern portions are separated by a slurry pipeline 
and historic cultural corridor. Within the southern portion of Area 2 lie several areas of rugged 
topography that the Proposed Facility would not disturb. The Proposed Facility (Figure 2.1-1) 
avoids grading in this rugged central portion of Area 2 by packing the rows of north-south oriented 
trackers more tightly throughout the remainder of Area 2. 

Painted Desert Power Solar Project 
Draft Threshold Determination Document May 2023 

7 



     
     

 
   

     
   

  

 
 

  

   

    
     

    

  
   

 
   

     
  

     

-<· .. __ .,,,,,; 

.,,. 

.. / 

PROPOS EO GtNT!f 

,,.. .. ---\ 
/ 

) AR(A l CONNECTOR 

~ 
" " ( 

_,,,,,. .. ,,,,. . ...-

SOlARA.RAA'I' .... , 

v ·· .,... 

- •• - PROPOSED NAVAJONATION 

LEASE AAEA 
TRANSMISSION CORRIDOR 

----- MVFEEDER RUN SITE CONNECTORS 

-- UNOERGROUNOPIPELINE 

PROPOSED I IA RT 6130 ROW 

1 PROJ ECT AREA MAP 
KAI..L l'•11000' 

Figure 2.1-1 Proposed Solar Generating Facility Site Plan 

Fully built out, Area 2 would be approximately 3.5 times the size of Area 1. Operations and 
maintenance (O&M) facilities would be located within Areas 1 and 2 (Table 2.1-1). 

Table 2.1-1 Proposed Facility Components 
PROPOSED FACILITY 

COMPONENTS 
PERMANENT 

IMPACTS 
(in acres) 

TEMPORARY 
IMPACTS 

(in acres) 

Proposed Solar Array Area 1 54.7 888.1 
Proposed Solar Array Area 2 325.7 4,013.9 

2.1.2 Alternative Solar Generating Facility 
Like the Proposed Solar Generating Facility, the Alternative Solar Generating Facility (Figure 
2.1-2) is a 750MW solar PV facility arranged in two distinct solar generating areas, Alternative 
Solar Array Area 1A (Area 1A) and Alternative Solar Array Area 2A (Area 2A), but the 
Alternative Facility would require significantly more grading work (Appendix K) to 
accommodate the increased tracker row spacing that would allow for greater annual energy 
production relative to the Proposed Facility. 

As in the Proposed Facility, the solar array areas are separated by a floodplain featuring a USACE 
jurisdictional wash (not included in the Project footprint). To the south of the wash lies Area 1A, 
consisting of a large area of contiguous solar arrays and related facilities (such as pad mounted 
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inverters and transformers). Alternative Area 1A occupies almost exactly the same area as 
Proposed Area 1 but the distance between the solar arrays within Area 1A would be approximately 
10% greater, allowing for slightly more energy production from each row due to the reduction in 
inter-row shading at certain times of day. 

The larger Area 2A is located north of Area 1A by approximately 0.9 miles and features additional 
solar arrays. Area 2A's northern and southern portions are separated by a slurry pipeline and 
historic cultural corridor. Within the southern portion of Alternative Area 2A, several areas of 
rugged topography would be graded or otherwise leveled to create more usable area relative to the 
Proposed Area 2. These flattened areas would allow Area 2A to accommodate inter-row spacing 
similar to that of Area 1A, allowing the Alternative Facility to produce more energy by reducing 
row-to-row shading at dawn and dusk. 

Figure 2.1-2 Alternative Solar Generating Facility Site Plan 

Fully built out, Area 2A is about 3.5 times the size of Area 1A. O&M facilities would be located 
within Areas 1A and 2A (Table 2.1-2). 

Table 2.1-2 Alternative Facility Components 
ALTERNATIVE FACILITY 

COMPONENTS 
PERMANENT 

IMPACTS 
(in acres) 

TEMPORARY 
IMPACTS 

(in acres) 

Alternative Solar Array Area 1A 59.4 883.35 

Painted Desert Power Solar Project 
Draft Threshold Determination Document May 2023 

9 



     
     

 
 

  

    

      
 

  
  

  
   

   
  

  
 

       
  

     
     

             
           

            
    

  

  
 

 
 

  
   

   
    

   
   

   
    

   
   

 
  

 

  
   

ALTERNATIVE FACILITY 
COMPONENTS 

PERMANENT 
IMPACTS 

TEMPORARY 
IMPACTS 

Alternative Solar Array Area 2A 528.85 3,810.7 

2.1.3 Proposed Project Access Roads and Electrical Connectors 
The site plans for both the Proposed Solar Generating Facility (Figure 2.1-1) and the Alternative 
Solar Generating Facility (Figure 2.1-2) include the Proposed Project Access Roads and Electrical 
Connectors, the Proposed Substation/BESS Area, and the Proposed Gen Tie corridor to the 
Moenkopi Substation. The Proposed Substation/BESS Area, Area 2 Connector, the East and West 
Connectors, the improvement and expansion of BIA RT 6730’s existing intersection on US 894, 
and Access Road 1, Access Road 2 South, and Access Road 2 North are all included in the 
environmental review summarized in this TDD for evaluation by the Navajo Nation. The Proposed 
Gen Tie, Proposed Moenkopi Substation Expansion, and Proposed BIA RT 6730 ROW will be 
evaluated separately in a BIA-led NEPA EA. 

Area 1 or Area 1A would be accessed via Access Road 1 running east from BIA RT 6730. Area 2 
or Area 2A would be accessed via Access Roads 2 South and 2 North running east from BIA RT 
6730. The two portions of Area 2 or 2A would be connected by a single access road crossing the 
cultural corridor and slurry pipeline with alternating current (AC) medium voltage (MV) cables 
running overhead. The gap between Areas 1 and 2 or Areas 1A and 2A would be connected via 
the East and West Connectors. These corridors would contain MV circuits (above ground, on 
poles, or underground), temporary access roads (except for areas within the seasonal wash), and 
overhead or underground communications (fiber-optic) cable. 

The Proposed Project components and the number of acres permanently or temporarily impacted 
by each component are listed in Table 2.1-3. 

Table 2.1-3 Proposed Project Components 
PROPOSED PROJECT 

COMPONENTS 
PERMANENT 

IMPACTS 
(in acres) 

TEMPORARY 
IMPACTS 

(in acres) 

Proposed Substation/BESS Area 14.7 2.6 
Proposed Gen Tie 1.4 18.8 
Proposed Moenkopi Substation Expansion 1.3 0.8 
Access Road 1 1.0 2.1 
Access Road 2 South 2.1 4.1 
Access Road 2 North 6.2 13.2 
Area 2 Connector 0.4 0.7 
BIA RT 6730 Improvement and Widening 11.4 22.9 
US 89 Turnout Improvement and 
Expansion5 

0.5 0.2 

4 Options for access to BIA RT 6730 from US 89 are currently being reviewed with ADOT. 
5 Options for access to BIA RT 6730 from US 89 are currently being reviewed with ADOT. 
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PROPOSED PROJECT 
COMPONENTS 

PERMANENT 
IMPACTS 

(in acres) 

TEMPORARY 
IMPACTS 

(in acres) 

East Connector 2.6 5.2 
West Connector 2.6 5.2 

Total 44.2 75.8 

The proposed and alternative gen tie ROWs outside the proposed lease area are being evaluated 
by the BIA as a separate ROW action. 

2.1.4 Alternative High-Voltage Project Components 
Several alternative HV Project components are described here for consideration for either the 
Proposed Solar Generating Facility or the Alternative Solar Generating Facility. There are two 
alternative substation and BESS area locations, Alternative Substations/BESS Areas 1A and 1B. 
Alternative Substation/BESS Area 1A would require an additional access road, Alternative Access 
Road 1A. Alternative Substation/BESS Areas 1A and 1B and Alternative Access Road 1A are 
being evaluated by the Navajo Nation in this TDD, but the other alternative HV components will 
be evaluated separately in a BIA-led NEPA EA. 

Table 2.1-4 Substation Alternatives 
SUBSTATION 
COMPONENT 

GEN TIE COMPONENT(S) OTHER REQUIRED 
COMPONENTS 

Alternative 
Substation/BESS Area 1A Proposed Gen Tie 

Proposed Moenkopi Substation 
Expansion, Alternative Access 
Road 1A 

Alternative 
Substation/BESS Area 1B 

Gen Tie Alternative 1: runs 
parallel to the existing APS Four 
Corners transmission corridor on 
its north side before crossing 
under it just east of the APS NGS 
transmission corridor and running 
parallel to the APS Four Corners 
transmission corridor on its south 
side 

Proposed Moenkopi Substation 
Expansion 

Alternative 
Substation/BESS Area 1B 

Gen Tie Alternative 2: runs 
parallel to the APS Four Corners 
transmission corridor on its north 
side 

Alternative Moenkopi 
Substation Expansion 

The alternative components are shown in Figure 2.1-3. 
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Figure 2.1-3 Substation and Gen Tie Alternatives 

Additional alternative Project components and the number of acres permanently or temporarily 
impacted by each component are listed in Table 2.1-5. 

Table 2.1-5 Additional Components for Project Alternatives 
ADDITIONAL COMPONENTS FOR 

PROJECT ALTERNATIVES 
PERMANENT 

IMPACTS 
(in acres) 

TEMPORARY 
IMPACTS 

(in acres) 

Alternative Substation/BESS Area 1A 
(including Alternative Access Road 1A) 16.5 2.9 

Alternative Substation/BESS Area 1B 15.5 2.5 

2.1.5 Alternatives Considered but Dismissed from Further Analysis 
Several possible solar array locations with a history of uranium mining immediately adjacent to 
Areas 1 and 2 were considered but excluded to avoid limiting the access needed for long-term 
studies, characterizations, or potential future reclamation activities conducted by other parties. 
Nearby abandoned uranium mine (AUM) sites were identified in the February 2022 Phase I ESA 
prepared by SWCA Environmental Consultants Inc., or SWCA (SWCA 2022), but all are avoided 
by the Proposed Project and by alternative Project elements.  

2.2 DETAILS OF PROPOSED ACTION 

2.2.1 Site Plan 
At full build-out, most of the Project Site (Figure 2.1-1) would be occupied by solar panels 
mounted on single-axis trackers (solar panel mounting structures) and related equipment. 
Temporary construction laydown or on-site assembly facility areas, construction trailers, and 
parking areas would be provided within the Project Site. Due to the size of the Project Site, one or 
more of the laydown or on-site assembly facility areas would be relocated periodically within 
Areas 1 and 2 as construction progressed. 

2.2.2 Solar Array and Generation System 
PV panels would produce all electricity generated by the Project. PV panels convert sunlight into 
direct current (DC) electricity. The major equipment in the solar field includes the: 

• PV solar panels 
• single-axis trackers 
• inverters 
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• BESS 
• three-phase pad-mounted transformers and circuit breakers 

The current design groups the PV panels, inverters, and MV transformers into approximately 4MW 
of direct current (MWdc) blocks that, when combined, would produce the Project output. MWdc 
block, inverter, and transformer sizes would be finalized closer to the time of construction. 

The degree of tilt for the trackers would change over the course of each day. The peak height of a 
solar tracker would be approximately 7 to 13 feet (ft), reached during the morning and evening 
hours when the panels are tilted to face the rising or setting sun. 

The trackers would be mounted on driven piles, ground screw, or cast-in-drilled-hole (CIDH) 
foundations to support the panel mounting system. The electrical equipment (inverters and 
transformers) would be housed in containers or in small shelters or skid platforms approximately 
8 to 10 ft tall. The Project would also include small meteorological monitoring stations to track 
solar insolation, temperature, and wind direction and speed from a height of approximately 30 ft. 

The PV panels utilize non-reflective surfaces to maximize efficiency and convert sunlight into 
direct current (DC) electricity. The DC output of multiple rows of PV panels is collected through 
one or more combiner boxes and directed to an inverter that converts the DC electricity to AC 
electricity. From the inverter, the generated energy flows to a transformer where it is stepped up 
to distribution-level voltage, approximately 34.5 kilovolts (kV). Multiple transformers are 
connected in parallel via 34.5kV lines (installed either overhead or below ground) to a single 
34.5/500kV substation. 

2.2.3 Substations, BESS, Gen Tie, and Telecommunications 
A new collector substation located at the southwest corner of the Project Site would step up power 
from 34.5kV to 500kV for transmission. The Project substation would consist of one or more 
general step-up transformers, a control house, and a substation superstructure within an 
approximately 8-ft tall fence enclosure. Location options for the Project substation appear in the 
maps of the Proposed Solar Generating Facility Site (Figure 2.1-1), the Alternative Solar 
Generating Facility Site (Figure 2.1-2), and the substation and gen tie alternatives (Figure 2.1-3). 

Certain phases of the Project may include a BESS that would store electricity for dispatch into the 
transmission grid via the gen tie. At complete buildout, PDP anticipates that the BESS could 
consist of approximately 75 to 150 enclosed battery storage containers. Each container would 
house battery modules mounted in racks (akin to server racks) and associated electrical equipment. 
PDP anticipates that the battery storage containers would be built using standard International 
Organization for Standardization (ISO) shipping containers and would each measure 
approximately 53 ft in length, 8 ft in width, and 9 ft in height, though other form-factor structures 
may be used. Each storage container would be completely outdoor accessible (with no internal 
access). The ultimate number of enclosed battery storage containers and their associated 
dimensions may vary based on final design and in conformance with current industry codes and 
safety standards. 

The combined substation and BESS area is expected to cover approximately 15 acres and may be 
distributed throughout the site. 
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As it is currently configured, most of the Project Site would be drained by sheet flow to on- and 
off-site drainages. Detailed grading and drainage plans for the Project would be developed in the 
detailed design phase prior to construction. 

Standard secondary containment would be provided around the transformers within the Project 
substation to prevent release of any transformer oil or lubricants. 

2.2.5 Temporary On-Site Facilities 
Some temporary facilities would be deployed on-site during construction of the Project. These 
facilities would include office trailers; laydown yards with assembly areas, fabric buildings, and 
tents; generators; and bathrooms. 

2.2.6 Water Supply and Use 
During construction and operation, the Project would use water trucked to the Project Site or 
pumped from on-site or nearby wells. Any water from the Navajo Nation would be utilized in 
accordance with the Navajo Nation Water Code. Characterization of groundwater resources near 
the Project Site, and potentially of well data near the Project Site, would need to be collected and/or 
assessed for thorough documentation. Potentially viable existing wells in the vicinity of Cameron 
are in the process of being identified while Project water needs and access are being assessed and 
issues with groundwater rights, permitting requirements, and safety addressed. 

The entire buildout of the Project Site would be expected to require approximately 750 acre-feet 
(ac ft) of water. Depending upon climatic conditions during construction, actual use could be much 
lower. Construction water use would be limited to soil conditioning and dust suppression. Potable 
water would be transported to the Project Site for drinking and domestic needs. 

During the operational phase, solar PV plants use minimal water. The annual water consumption 
for operation of the facility would be expected to be approximately 30 ac ft. This includes the 
water required for washing the PV panels as many as four times per year using a manual cleaning 
system. Dirt and gravel roads and access points may require maintenance and reconstruction after 
major storm events. Minor water usage is expected for use in dust abatement and soil compaction. 

The Technical, Construction and Operations Branch (TCOB) of the Navajo Nation Department of 
Water Resources (DWR) is responsible for reviewing and responding to applications for the water 
use permits required for the Project. Construction water use permit applicants estimate the volume 
of total project water to be used from each source for which a water use permit is requested. The 
TCOB Water Code Section staff verifies the estimates. 

Prior to construction, PDP will prepare a water use plan. Options for the Project water supply are 
outlined in a technical memorandum from C2 Environmental LLC, or C2 Environmental 
(Appendix H). C2 Environmental evaluated the potential effects on local water resources of the 
Project's anticipated direct non-potable water uses during construction and operation, including 
compaction, cleaning, repairs, and dust abatement. 

Potential water supply options considered for the Project include: 

• two large production wells available to lease for construction water and located 15 miles 
from the Project Site at Babbit Ranches LLC 
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• 140 existing wells identified by the Navajo Nation Water Management Branch within a 
10-mile radius of Cameron, all of which are unlikely to support high-production water 
needs 

• Well 3T-551 located within the Cameron Chapter and in need of study to determine 
whether it has the capacity to support both Project needs and community demand 

• development of a new well, regulated by the Navajo Nation Water Management Branch, 
that could support Project needs and other community uses 

The highest water-use functions of the Project include dust abatement for Project Site access roads 
and therefore two alternatives to traditional soil and gravel road construction are being considered. 
Preliminary estimates indicate that the water consumption required by a traditional road over a 
two-year construction period could be reduced with the application of a polymer treatment to the 
road base and surface. PDP will consider applying a polymer treatment to the road to reduce 
Project water usage. 

2.2.7 Temporary and Permanent Access Roads 
Access to the Project Site would be via US 89 and BIA RT 6730. Primary access would be 
controlled through a security gate at the main entrance to Area 1 located at the southwest corner 
of the Project Site. The Project substation would have its own separate access and secured gate off 
of BIA RT 6730. Two secondary access roads are proposed for access to Area 2. Access Road 2 
South would provide access to the southwest corner of Area 2, while Access Road 2 North would 
provide access to the northwest corner of the Project Site via the Cameron airstrip. The two 
portions of Area 2 would be connected by a single access road crossing the cultural corridor and 
slurry pipeline, the Area 2 Connector. All these access roads would be used during Project 
construction. During Project operation, Access Road 2 North may only be used for emergencies. 
All the access roads (Table 2.2-2) would be graded and improved to appropriate construction 
standards (widened, compacted, covered with gravel, or paved, etc.) due to the increased traffic 
volume and heavy loads transported on these roads during construction. In addition, BIA RT 6730, 
a public road, would need to be widened and resurfaced to appropriate construction standards to 
handle the Project construction traffic during all weather conditions. Finally, the existing access to 
BIA RT 6730 from US 89 may need to be enlarged, improved, or paved to appropriate construction 
standards. Detailed specifications for improvement and expansion of the existing US 89 access to 
BIA RT 6730 would be defined through coordination through applicable agreements with the 
Navajo Nation Division of Transportation (NDOT) and consultation with the Arizona Department 
of Transportation (ADOT) and the BIA.14 

Temporary construction access routes would be established along the East and West Connectors 
to allow for placement of the MV structures and connection of the MV wiring and any 
communications lines and for the direct bore under the jurisdictional wash. Minimal grading work 
is expected to be done to establish these routes. 

Multiple temporary construction access routes would also be established between US 89 and the 
west rim of the Little Colorado River canyon and on the east side between BIA RT 6730 and the 
east rim. In these areas, construction crews would use existing jeep tracks to the extent feasible 

14 Options for access to BIA RT 6730 from US 89 are currently being reviewed with ADOT. 
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Underwriters Laboratories (UL) Listed and/or Factory Mutual (FM) Approved. The Project would 
be designed in accordance with NNFD requirements for access and would not hinder access to 
neighboring properties. 

2.2.8.3 Control System 
A microprocessor-based plant control system (PCS) would provide control, monitoring, alarm, 
and data storage functions for plant systems as well as communications with the solar field 
Supervisory Control and Data Acquisition (SCADA) system over a fiber-optic network. 
Redundant capability would be provided for critical PCS components so that no single component 
failure would cause a facility outage. All field instruments and controls would be hard-wired to 
local electrical panels. Local panels would be hard-wired to the Project PCS. Communications 
within the facility would be transmitted over the fiber-optic network and external communications 
would use local area networks or wireless technology in areas with no existing network or for 
redundancy. 

2.2.8.4 Lighting System 
The Project's lighting system would be limited to hooded, shielded illumination aimed downward 
to focus only on chosen locations near the main entrance, parking area, and Project substation. 
Lighting would be designed to provide the minimum illumination needed to achieve safety and 
security objectives. There would be no lighting in the solar field. Therefore, light trespass on 
surrounding properties would be minimal. 

2.2.8.5 Solar Array Corrosion Protection 
Steel piles in solar arrays are typically protected using a hot-dipped galvanization coating. Soil 
corrosivity and resistivity would be studied during the geotechnical investigation and based on soil 
properties a galvanization thickness would be determined and specified to the pile and racking 
manufacturer. 

2.2.9 Waste Generation and Management 
Construction waste would be generated from installation of the solar arrays and related facilities. 
Construction waste is expected to be minimal and consist mostly of recyclable materials, such as 
cardboard, steel, and electrical wiring. The engineering, procurement, and construction (EPC) 
contractor responsible for daily on-site management of construction would carefully disassemble 
and recycle shipping containers and solar panel packaging to minimize solid waste impacts. The 
EPC contractor would contract with a waste and recycling service provider to ensure all waste 
generated from Project construction is disposed of in accordance with applicable regulations. The 
EPC contractor would store, collect, and dispose of solid waste in such a manner as to prevent fire 
and health hazards, rodent harborage, insect breeding, accidents, and odor. The EPC contractor 
would ensure that no littering on the Project Site or neighboring properties would occur during 
construction. 

There are two facilities potentially able to accept waste from the Project. The first is Blanding 
Landfill in San Juan County, Utah, which currently accepts most of the waste from the western 
region of the Navajo Nation. Navajo Sanitation would provide roll-off bin services at the Project 
Site. A second waste disposal facility option closer to the Project Site is Flagstaff Landfill, which 
is run by the city of Flagstaff and provides services to Flagstaff and Coconino County residents 
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and businesses. Republic Services (formerly Allied Waste), located in Page, Arizona, may be able 
to provide commercial waste disposal services with delivery to this facility. 

Hazardous materials on the Project Site are expected to be limited to fuels and transformer fluids 
and would require monitoring. A hazardous material handling plan would be developed for the 
Project. Solid and/or hazardous material waste from the Project is expected to be generated by 
isolated fuel spills or PV modules damaged during shipping or construction. Contaminated soils 
from isolated spills are unlikely to exceed 150 pounds (lbs) and would be disposed of in steel 
drums. Any damaged modules would be removed from the Site by the EPC contractor and recycled 
or disposed of according to Navajo Nation, state, and federal regulations. 

2.2.10 Interconnection Plan 
This document evaluates the Project area and a separate BIA EA will evaluate the Proposed Gen 
Tie and alternatives. The EA will be incorporated into this document by reference and respond to 
PDP's application for a ROW on the Navajo Nation to interconnect the Project at the Moenkopi 
Substation (Section 1.5). 

2.2.11 Construction 

2.2.11.1 Site Preparation 
Construction of the Project would begin with the clearing and grading (as necessary) of staging 
areas. Access to the Project Site would be improved to appropriate construction standards. Staging 
areas typically include temporary construction trailers, worker parking, truck loading and 
unloading facilities, and fabric buildings and areas for assembly. Road corridors would be 
surveyed, cleared, and graded to bring equipment, materials, and workers to the locations under 
construction. Existing buried electrical lines or pipelines, PV array locations, and locations of other 
facilities could be flagged and staked to guide construction activities. Cultural sites and other 
sensitive resources would be permanently fenced or temporarily roped off prior to construction 
activity in their vicinity. Best management practices for stormwater and erosion control would be 
put in place during the site preparation phase and prior to significant grading activities. 

Two temporary water tanks would be established to store water for use during construction. Diesel 
and gasoline fuel tanks would be set up and operated on the Project Site in accordance with Navajo 
Nation, state, and federal regulations. 

2.2.11.2 Solar Array Construction 
PV system installation would include earthwork, grading, and erosion control, as well as erection 
of the trackers, PV panels, foundations, and associated electrical equipment. System installation 
would begin with teams installing the single-axis trackers and steel pile support structures. Their 
exact design would be determined by the specific soil conditions but would likely include 
pneumatically driven steel beams (W, C, or Sigma profiles) attached to a tracker racking system. 
Panel installation and electrical work would follow. 

Concrete may be required for the footings and foundations and would be required for the pads for 
the inverters, transformers, and BESS. Concrete would be produced at an off-site location by a 
local provider and transported to the Project Site by truck. Final concrete specifications would be 
determined during detailed design engineering and would meet applicable building codes. Inverter 
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and MV transformers are typically delivered on prefabricated skids (or placed on skids assembled 
on-site) then lifted onto concrete foundations via crane. 

The trackers require a moderately flat surface for installation. Some minor earthwork—including 
grading, fill, compaction, and erosion control—will be required to accommodate the placement of 
trackers, foundations or footings, access roads, and drainage features. Construction of the solar 
arrays would include installation of trackers, PV panels, inverters, transformers, buried electrical 
cables, and other related equipment. Some parts of the solar field might be assembled in the vicinity 
of the laydown yard rather than in the field. 

Trackers would generally follow existing land contours with localized grading where necessary to 
address major variations in topography and in areas where it would not significantly impact 
existing vegetation or surface hydrology. Grading within the Project Site would be limited to the 
locations of access roads, inverter pads, laydown areas, some trackers where topography requires 
it, internal and external transmission poles, and ancillary facilities (including the parking and 
material storage areas, the O&M facilities, and the Project substation). 

Across most of the Project Site, a low-impact mow and disc-and-roll technique would be used to 
remove surface vegetation and keep root balls in place. This practice minimizes dust generation 
and water usage related to dust suppression and promotes faster regeneration of vegetation cover 
than re-seeding alone. Grubbing and grading would be required to level particularly rough areas 
of the Project Site and to prepare the ground for concrete foundations for substation equipment 
and inverters. Access roadbeds would also be grubbed, graded, and compacted. The fenceline 
would be grubbed and graded to create a level surface for proper fence installation. 

Recycling would be conducted during construction in compliance with the Coconino County 
Engineering Design and Construction Manual and any other Navajo Nation or county 
requirements. 

2.2.11.3 Substation and Gen Tie Construction 
Medium-voltage collection circuits would be routed to the Project substation at the southwestern 
corner of the Project Site. The main components of the substation are the steel riser structures, 
electrical bus work, circuit breakers, main power transformer, pad transformers, switches, reactive 
power equipment, and electronic cabinets. All are installed on poured concrete pads or column 
foundations. As many as three step-up transformers would be installed within concrete oil 
containment basins to prevent environmental spills. Capacitor banks might also be installed to 
provide the reactive power required by the grid. The control building of the substation would be 
prefabricated and installed on-site on a poured concrete pad. A copper wire grounding network 
consisting of wire and driven grounding rods would connect all substation components to facilitate 
electrical grounding of the substation. Electrically rated rock gravel would be spread within the 
substation area and for approximately 2 ft outside the substation area to prevent potential 
step/touch voltage hazards for workers. 

Gen Tie Line 
As discussed in Section 2.2.4, the 500kV transmission line structures, whether steel monopole 
(Figure 2.2-1), steel lattice, or steel H-frame structures, would be anchored to poured concrete 
column or footing foundations. 
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2.2.11.4 Road Construction and Improvement 
Prior to beginning road work, PDP would document the conditions of all access roads and turnoffs 
to the Project Site by video, showing the full width of the roadway plus a 5-ft buffer in preparation 
for the restoration work required at completion of the full-scale Project build-out (Section 3.3.11). 
All the access roads (Table 2.2-2) would be graded and improved to appropriate construction 
standards (widened, compacted, covered with gravel, or paved, etc.) due to the increased traffic 
volume and heavy loads transported on these roads during construction in all weather conditions 
(Table 2.2-1). 

The dirt roadways within and around the Project Site would be graded and compacted. Minimal 
grading work is expected to be done to establish these routes. Some roads, including BIA RT 6730 
and access roads serving the O&M facilities and the Project substation, would be covered with 
aggregate base course. The turnout from US 89 onto BIA RT 6730 would likely need to be 
enlarged, improved, or paved to appropriate construction standards. Detailed specifications for 
improvements to the US 89 turnout and BIA RT 6730 would be defined through coordination 
through applicable agreements with NDOT and consultation with ADOT and the BIA. 

Multiple temporary construction access routes would also be established between US 89 and the 
west rim of the Little Colorado River canyon and on the east side between BIA RT 6730 and the 
east rim. In these areas, construction crews would use existing jeep tracks to the extent feasible 
but might need to widen or improve these routes to afford access and allow for the delivery of 
equipment and structures for gen tie construction. 

2.2.11.5 Construction Schedule 
Construction would be expected to require approximately 12 to 36 months from the beginning of 
site preparation to the completion of a commercially operational facility. The full 750MW Project 
could be constructed in approximately three phases. Construction of Area 1 is expected to begin 
first, but construction of Area 2 could precede, overlap with, or follow construction of Area 1. The 
schedule would depend on future commercial arrangements. 

2.2.11.6 Traffic and Circulation 
The number of workers expected on the Project Site during construction would vary over the 
construction period. If the full 750MW Project is built in a single phase, peak daily workforce is 
expected to average approximately 500 workers, generating about 70 daily round trips (Table 2.2-
3). The number of deliveries of equipment and supplies per day would also vary over the 
construction period (Table 2.2-4), with an estimated average of 48 trips per day and a total of 
approximately 7,000 trips over a material delivery period of 12 months. Depending on the phasing 
of construction, more or fewer daily deliveries could be required. All Project-related parking 
during construction would be on-site, moving within the solar field as it is developed. Off-site 
parking and worker shuttling could also be considered. A traffic and transportation plan would be 
prepared for the Project and would include detailed worker and delivery trip estimates. 

Table 2.2-3 illustrates the likely requirements for worker transportation to the Project Site during 
construction, which may vary based on the phasing of construction. An estimated 10% of the drive 
would be on unpaved road. 
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Table 2.2-3 Construction Workforce Transportation Requirements 
TYPE MONTHS HOURS 

PER 
DAY 

QUANTITY 
OF 

VEHICLES 

TOTAL 

(in hours) 

NOTES 

Buses 12 2 5 3,100 Busing from neighboring 
towns and cities 

Vanpools 12 2 20 12,500 Vanpools from neighboring 
towns and cities 

Cars 12 2 40 25,000 85% of workforce commuting 
from the south16 

Project 
Support 12 2 5 3,100 From airport 

Total 43,700 

Table 2.2-4 lists the distances likely traveled by construction materials and equipment. 

Table 2.2-4 Construction Material and Equipment Transportation Needs 
TYPE MONTHS HOURS PER 

DAY 
QUANTITY 

OF 
VEHICLES 

TOTAL 

(in hours) 

NOTES 

General (Phoenix) 12 8 2 4,200 
Mostly 
electrical 
supplies 

General (Flagstaff) 12 4 4 4,200 
General (Utah) 12 2 4 2,100 
Modules (Long 
Beach, CA) 3 16 14 14,600 

Total 25,100 

Table 2.2-5 lists the number of water trips during construction expected to be required if water is 
sourced outside the Project Site. 

Table 2.2-5 Water Trips Required for Project Site Construction 
TYPE MONTHS HOURS PER 

DAY 
QUANTITY OF VEHICLES TOTAL 

(in hours) 

Dust Mitigation 12 10 4 12,500 
Civil Usage 3 10 4 3,100 
Logistics 12 6 2 3,700 
Other (Parking) 12 4 2 2,500 

Total 21,800 

16 Chuck Howe, C2 Environmental Engineering 
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development would be minimized through the implementation of a weed management plan and 
any use of herbicides would be coordinated with the NNDFW and would follow guidelines and 
measures contained in the Navajo Nation Integrated Weed Management Plan, Appendix E 
Mitigation Measures. Specifically, PDP would follow the US Fish and Wildlife Service 
Recommended Protection Measures for Pesticide Applications in Region 2 (April 2007). 

2.2.12 Operations and Maintenance 
Upon commissioning, the Project would enter the operational phase. For the duration of the 
operational phase, the Project would be operated remotely and monitored by on-site staff for 
security and maintenance purposes. As the Project's PV arrays produce electricity passively with 
a minimal number of moving parts, maintenance requirements would be limited. Any required 
planned maintenance would be scheduled to avoid peak load periods and unplanned maintenance 
would typically be performed as needed. An inventory of spare components would be maintained 
on-site or in a nearby warehouse facility. Visual inspections of cables and towers would be 
conducted periodically and failures, such as those due to unforeseen weather events, would be 
repaired. 

2.2.12.1 O&M Activities 
It is expected that a small warehouse and a modular office trailer would be located either near the 
Project substation or centrally on the Project Site. The location of the O&M facilities would be 
determined after further on-site studies and detailed design, but would be within the area surveyed 
for biological, cultural, and other resources. Potable water would be available on-site and the trailer 
may include a septic system for sanitary facilities. Electricity would be available on-site via 
backfeed power or on-site generators. The total footprint of the O&M facilities should be no greater 
than 7,000 square feet (sq ft). A small parking area would be contiguous to the O&M facilities. 
The design and construction of the solar arrays (panels, inverters, etc.) and the warehouse would 
be consistent with Navajo Nation building standards. 

Standard operational activities to ensure maximum efficiency include: 

• responding to automated alarms based on monitored data, including actual versus 
expected tolerances for system output and other key performance metrics. 

• communicating with customers, transmission system operators, and other entities 
involved in facility operations. 

• designating a site supervisor to monitor and implement emergency and normal shutdown 
procedures. 

2.2.12.2 O&M Workforce and Circulation 
When fully operational, the Project could require as many as approximately 15 to 20 on-site 
technicians and personnel. Additional O&M personnel would travel to the Project Site on a regular 
basis to perform specialized preventive maintenance or respond to unplanned outages. 

During Project operation, primary access to the Project Site would be via the gate off of BIA RT 
6730, with access off the Cameron airstrip available for emergencies. Operation of the Project 
could generally be expected to generate approximately 15 to 20 trips per day by maintenance and 
security personnel (Table 2.2-9). 
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Inverters and MV transformers would be located throughout the solar arrays, but would be placed 
interior to the arrays, at least 300 ft from the Project Site boundary in all cases. 

The HV equipment (HV transformers, BESS, and backup generator) would be located only in the 
substation/BESS area, more than 1 mile from the nearest residence. The backup generator is for 
emergency use only in the event of an outage to the gen tie. 

The Project would reduce potential for greenhouse gas (GHG) emissions using best management 
practices, including recovery, recycling, and safe handling of sulfur hexafluoride (SF6), 1,400 lbs 
of which may be used in each 500kV circuit breakers' gas-insulated switchgears. SF6 leakage rates 
are below 0.5% per year and each circuit breaker would be equipped with an SF6 gas density 
monitoring system to indicate loss of SF6 and trigger a lock-out function if levels drop. 

2.2.12.4 Site Maintenance 
Project maintenance performed on-site would consist of equipment inspection and replacement. 
Maintenance would occur during daylight hours. Maintenance program elements include: 

• managing a group of prequalified maintenance and repair firms to meet the O&M needs 
of the facility throughout its life. 

• implementing a responsive, optimized cleaning schedule. 
• responding to plant emergencies and outages in a timely manner. 
• maintaining an inventory of spare parts to ensure timely repairs and consistent plant 

output. 
• maintaining a log to effectively record and track all maintenance problems. 
• performing maintenance on the Project Site as required to clear obstructive ground cover. 

The energy production of the proposed solar power plant would be optimized by periodic cleaning. 
It is not anticipated that the Project would experience high levels of dust accumulation on panels, 
but several cleanings per year may be conducted depending on weather conditions. Cleanings 
would occur as many as four times per year. Manual cleaning requires a water truck with attached 
sprayers and brushes that drives down the solar panel rows washing the panels. The water 
consumption is approximately 3 cups per panel and a crew of 30 people with trucks can clean the 
array in approximately 3 weeks. 

2.2.12.5 Road Maintenance 
Road maintenance up to and including full reconstruction or adjustment of the elevation/location 
of access roads may occur to provide adequate access for workers, deliveries, vehicles, and 
emergency vehicles, as needed. Best practices in road maintenance would be implemented to repair 
damaged features following storm events and between rainy seasons. Road maintenance would be 
minimized by conducting regular inspections and by maintaining site drainage features. Wet 
season closures of unpaved internal roads will also be employed to minimize the need for heavy 
maintenance and reconstruction. 

2.2.12.6 Remote Monitoring 
The Project would be monitored 365 days a year from a remote location utilizing a SCADA 
system. Safe, effective, and efficient operation of the Project would be dependent upon the operator 
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receiving accurate information on all environmental measurements that affect production, 
including solar irradiation, ambient temperature, back-of-panel temperature, and wind speed. 
These environmental characteristics would be reported by sensors: pyranometers measuring 
irradiance, thermometers measuring temperatures, and anemometers measuring wind speed. Other 
characteristics of the Project would also be reported in real time, including the current production, 
voltage, amperage, power quality, and status of all circuit protection devices. 

Signals from all sensors, meters, and circuit protection devices would be accumulated in one or 
more data loggers, which would report via secure internet connections to the monitoring provider. 
The monitoring system would be set up to send alarms when one or more conditions compromise 
the safe and efficient operation of the Project. If an emergency should arise in the off-hours, on-
call personnel would be assigned to immediately report to the Project Site. 

2.2.13 Decommissioning and Reclamation 
The Project is expected to have a useful life of at least 35 years, subject to extension with 
component upgrades and system replacements. PDP would decommission and remove the system 
and its components at the end of the Project's useful life. The Project Site could then be converted 
to other uses or be restored to sheep grazing property. All decommissioning, system removal, and 
Project Site restoration activities would adhere to the requirements of appropriate governing 
authorities, including requirements set forth in the lease and real estate agreements with the Navajo 
Nation. 

As part of decommissioning, Project Site restoration activities are likely to include the removal of 
permanent access roads, including Access Road 1, Access Road 2 South, and Access Road 2 North 
and the Area 2 Connector, according to the requirements of the appropriate governing authorities, 
including requirements set forth in the lease and real estate agreements with the Navajo Nation. 
Prior to construction, PDP would document the conditions of all access roads and turnoffs to the 
Project Site by video, showing the full width of the roadway plus a 5-ft buffer. Any public street 
surfaces damaged by Project construction traffic would be restored to their pre-existing condition 
within 6 months of completion of the full-scale Project build-out (Section 3.3.11). Upon 
completion of the full-scale Project build-out, the temporary access roads used during construction 
would be reclaimed to as close as possible to pre-construction function and conditions (Section 
3.3.11). 

3.0 AFFECTED ENVIRONMENT AND COMPLIANCE 
EVALUATION 

3.1 INTRODUCTION 
This section describes the existing environmental, social, and economic conditions in the Project 
area and the surrounding region, as well as a compliance evaluation of the potential environmental 
impacts of implementing the proposed action, alternatives, and mitigation. 
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Paleontology 
The Paleontological Resources Preservation Act of 2009 (16 USC § 470aaa 1-11) directs the 
Department of the Interior, including the BIA, to manage and protect paleontological resources on 
federal land using scientific principles and expertise. As there is no BIA action associated with the 
proposed land lease, the act does not apply to the proposed lease. Paleontological resource 
inventories are not required by Navajo Nation legislation. The Navajo Nation Minerals Department 
issues fossil collection permits, but only for scientific research or impact mitigation. 

3.2.1.2 Baseline Conditions 

Geology 
The Project Site is on the Colorado Plateaus Province in a landscape of plateaus, mesas, deep 
canyons, and barren badlands. Tohnali Mesa and the Moenkopi Plateau rise above the Project Site 
to the east, above the Ward Plateau and erosional scarp of the Adeii Eichii Cliffs. The Project Site 
is on the Ward Terrace, which flanks the plateau and slopes gently toward the edge of the steep 
canyon of the Little Colorado River. The terrace is dissected by drainages that contribute to the 
Little Colorado River. The geological structures of the Colorado Plateaus Province constitute “a 
high standing block of relatively undeformed rocks” in contrast to the highly deformed and faulted 
structures of neighboring provinces (Foos 1999). 

The strata beneath the Project Site are composed of Mesozoic sedimentary rocks, including the 
Lower Triassic Moenkopi Formation and the Upper Triassic Chinle Formation (Billingsley, et al 
2007). Impacts from the Project would only extend to the uppermost of these strata. Erosion of 
these sedimentary formations in the area has generated abundant sand susceptible to transport by 
wind. These Pleistocene and Holocene surficial eolian sand deposits cover much of the older 
Chinle Formation throughout the Project Site (Billingsley, et al 2007). Geological mapping by the 
US Geological Survey (USGS) shows Triassic sedimentary bedrock identified as mudstone, 
siltstone, and sandstone of the Petrified Forest Member of the Chinle Formation; Pleistocene and 
Holocene sand and sand sheets; Pleistocene and Holocene alluvial fan deposits; and Pleistocene 
and Holocene mixed alluvium (Billingsley, et al 2007). The results of preliminary on-site 
geological investigations for the Project were consistent with this mapping, identifying Quaternary 
dune sand and Triassic Chinle Formation mudstone (Stantec 2020). 
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Table 3.2-1 National Ambient Air Quality Standards 
POLLUTANT AVERAGING TIME PRIMARY 

STANDARDS 
SECONDARY 
STANDARDS 

CO 1 hour17 

8 hours18 

35 parts per million 
(ppm) 
9 ppm 

– 
– 

Pb 3 months (rolling)19 0.15 micrograms per 
cubic meter (µg/m3) Same as primary 

NO2 
Annual mean 

1 hour20 
0.053 ppm 
0.100 ppm 

Same as primary 
– 

O3 
1 hour21 

8 hours22 
– 

0.07 ppm 
– 

Same as primary 
PM10 24 hours23 150 µg/m3 Same as primary 

PM2.5 
24 hours24 

Annual mean25 
35 µg/m3 

12 µg/m3 
Same as primary 

15 µg/m3 

SO2 
1 hour26 

3 hours27 
0.075 ppm 

– 
– 

0.5 ppm 
Source: USEPA 2021a 

The USEPA assigns classifications to geographic areas based on monitored ambient air quality. 
Attainment is achieved when the existing background concentrations for criteria air pollutants are 
less than the NAAQS. As of August 31, 2021, the USEPA designates Coconino County as in 
attainment or unclassified for all criteria pollutants, meaning that the air in Coconino County meets 
the NAAQS (USEPA 2021b). 

The National Emissions Inventory (NEI) is a detailed annual estimate of criteria pollutants and 
hazardous air pollutants (HAPs) from air emission sources maintained by the USEPA. Emission 
inventories provide an overview of the types of pollution sources in the area and the amount of 
pollution emitted on an annual basis. Emission inventories are useful in comparing emission source 
categories (agriculture, biogenic, dust, fire, fuel combustion, industrial process, and mobile) to 
determine which industries or practices are contributing to the general level of pollution in an area. 
Table 3.2-2 summarizes the emissions inventory data for Coconino County from the most recent 
NEI, conducted in 2017. 

17 Not to be exceeded more than once per year 
18 Not to be exceeded more than once per year 
19 Not to be exceeded 
20 The 3-year average of the 98th percentile of the daily maximum 1-hour average must not exceed this standard. 
21 Not to be exceeded more than once per year 
22 The 3-year average of the 4th highest daily maximum 8-hour average O3 concentration measured at each monitor 
within an area over each year must not exceed this standard. 
23 Not to be exceeded more than once per year on average over 3 years 
24 The 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an 
area must not exceed this standard. 
25 The 3-year average of the annual arithmetic mean PM2.5 concentrations from single or multiple community-oriented 
monitors must not exceed this standard. 
26 The 3-year average of the annual 99th percentile of the 1-hour daily maximum must not exceed this standard. 
27 Not to be exceeded more than once per year 
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Workman Creek holds the statewide record for the greatest daily rainfall with a total of 11.4 inches 
on September 5, 1970 (National Climatic Data Center 2021a). 

The National Climatic Data Center's (NCDC's) 1981-2010 Climate Normals (NCDC 2021b) were 
evaluated from the meteorological station with complete meteorological data nearest to the Project 
Site, approximately 20 miles northwest in Tuba City, Arizona. Temperatures near the Project area 
are generally highest in July and lowest in December. Maximum temperatures of 90 degrees 
Fahrenheit (°F) or higher occur approximately 77 days per year on average, whereas minimum 
temperatures of 0°F or lower occur less than 1 day per year on average. The mean annual 
precipitation is approximately 6.74 inches, with monthly average precipitation ranging from a 
minimum of approximately 0.17 inches in June to a maximum of 1.13 inches in September. 
Precipitation of 0.01 inches or greater occurs on 40 days per year on average. Precipitation of 1.0 
inch or greater occurs less than 1 day per year on average. 
Table 3.2-3 provides a summary of the monthly average temperatures and precipitation as well as 
monthly ranges for minimum and maximum temperatures and frequency of heavy rain events from 
the Tuba City, Arizona, meteorological station. 

Table 3.2-3 Representative Climate Data 
MONTH AVERAGE 

TEMPERA-
TURE 

(°F) 

DAILY 
MINIMUM 
TEMPERA-

TURE 
(°F) 

DAILY 
MAXIMUM 
TEMPERA-

TURE 
(°F) 

AVERAGE 
PRECIPI-
TATION 

(in inches) 

AVERAGE 
NUMBER OF DAYS 
WITH PRECIPITA-

TION > 1.0 INCH 

January 35.7 23.6 47.8 0.67 0.1 
February 41.1 28.0 54.1 0.47 0.0 
March 48.3 34.4 62.2 0.53 0.0 
April 55.5 39.9 71.2 0.46 0.0 
May 64.6 48.2 80.9 0.41 0.0 
June 73.5 56.1 90.9 0.17 0.0 
July 79.0 63.0 95.1 0.64 0.0 
August 77.1 62.1 92.2 0.84 0.0 
September 69.7 54.1 85.3 1.13 0.3 
October 57.6 42.4 72.9 0.66 0.1 
November 44.9 31.2 58.6 0.46 0.0 
December 35.1 23.3 46.9 0.30 0.0 

Source: NCDC 2021b 

Greenhouse Gases and Climate Change 
Gases that trap heat in the atmosphere are called GHGs. Adverse health effects and other impacts 
caused by elevated atmospheric concentrations of GHGs occur via climate change. Climate 
impacts are not attributable to any single action but are exacerbated by diverse individual sources 
of emissions that each make relatively small additions to GHG concentrations. GHGs absorb heat 
and slow the rate at which energy escapes to space. 
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The 2013 Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report states that 
the atmospheric concentrations of well-mixed, long-lived GHGs, including CO2, CH4, and N2O, 
have increased to levels unprecedented in at least the past 800,000 years. Further human influence 
has been detected in warming of the atmosphere and the ocean, changes in the global water cycle, 
reductions in snow and ice, global mean sea level rise, and changes in some climate extremes. It 
is extremely likely (95-100% probability) that human influence has been the dominant cause of 
the warming observed since the mid-twentieth century (IPCC 2013). 

The most recently available data on GHG emissions in the US indicate that annual GHG emissions 
in 2019 were an estimated 6,558 million metric tons of GHGs, or 5,769 million metric tons of 
CO2e after accounting for sequestration from the land sector (USEPA 2021d). The most recent 
NEI data (USEPA 2017a) show there were an estimated 85 million metric tons of GHG emissions 
in the state of Arizona and an estimated 19 million metric tons of GHG emissions in Coconino 
County in 2017. An analysis of regional climate impacts prepared by the Fourth National Climate 
Assessment (US Global Change Research Project 2018) recognizes that the Southwest region 
encompasses diverse ecosystems, cultures, and economies, reflecting a broad range of climate 
conditions, including the hottest and driest climate in the US. Water for people and nature in the 
Southwest region has declined during droughts, due in part to human-caused climate change. The 
reduction of water volume in various lakes increases the risk of water shortages across much of 
the Southwest. Local water utilities and governments have voluntarily developed and implemented 
solutions to minimize the possibility of water shortages for cities, farms, and ecosystems. Exposure 
to hotter temperatures and heat waves already leads to heat-associated deaths in Arizona. Mortality 
risk during a heat wave is amplified on days with high levels of ground-level O3 or particulate air 
pollution. Extended drought due to climate change also raises concerns about maintaining Navajo 
Nation water-based ceremonies essential for spiritual health, livelihoods, cultural values, and 
overall well-being. In response to climate change, Indigenous peoples in the region are developing 
new adaptation and mitigation actions (US Global Change Research Project 2018). 

Noise 
Noise is generally defined as loud, unpleasant, unexpected, or undesired sound typically associated 
with human activity and interfering with or disrupting normal activities. Although prolonged 
exposure to high noise levels has been demonstrated to cause hearing loss, the principal human 
response to environmental noise is annoyance. The response of individuals to similar noise events 
is diverse and influenced by the type of noise; the perceived importance of the noise and its 
appropriateness in the setting; the time of day and the type of activity during which the noise 
occurs; and the sensitivity of the individual. 

Noise can also disrupt wildlife life cycle activities of foraging, resting, migrating, and other 
patterns of behavior. Wildlife already existing in proximity to human development may be 
habituated to noise from land use and human disturbance; however, changes to these baseline 
activities may still result in wildlife disruption. Additionally, sensitivity to noise varies from 
species to species, making it difficult to identify how a noise source would affect all flora and 
fauna in an area. 

The American National Standards Institute (ANSI) published a standard (Acoustical Society of 
America S12.9 2013 Part 3) with estimates of energy-averaged sound levels (LEQ) and day-night 
average sound levels (LDN) based on detailed descriptions of land use categories (Table 3.2-4). 
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Noise-Sensitive Receptors 
Noise-sensitive receptors are generally defined as locations where people reside or where the 
presence of unwanted sound may adversely affect the existing land use. Noise-sensitive land uses 
include residences, hospitals, places of worship, libraries, performance spaces, offices, and 
schools, as well as nature and wildlife preserves, recreational areas, and parks. The majority of the 
Project Site consists of open space, but multiple residences are located near the Project. The closest 
Noise Sensitive Area (NSAs) that would potentially be most impacted as a result of Project 
construction and operation is a residence (NSA 1) approximately 0.42 miles (2,200 ft) southwest 
of the closest Area 1 Project boundary. 

3.2.3 Biological Resources 

3.2.3.1 Regulatory Environment 
Threatened and endangered species are protected by the Endangered Species Act of 1973 (16 USC 
§§ 1531 et seq.), which requires federal agencies to ensure that the actions they authorize, fund, or 
carry out are not likely to jeopardize the continued existence of any endangered or threatened 
species or result in the destruction or adverse modification of their critical habitat. 

Administered by the Navajo Natural Heritage Program (NNHP), 17 NNC § 507 requires applicants 
proposing actions on tribal lands to consult with the NNDFW concerning species on the Navajo 
Endangered Species List (NESL). NESL groups are defined as follows: 

• Group 1 (G1): Species that are extirpated on the Navajo Nation 
• G2: Endangered species whose prospects of survival or recruitment are in jeopardy 
• G3: Endangered species whose prospects of survival or recruitment are likely to be in 

jeopardy in the foreseeable future 
• G4: Species for which the NNDFW does not currently have sufficient information to 

support their listing in G2 or G3. G4 species have no legal protection under section 507 

The Resources Committee of the Navajo Nation Council provides legislative oversight of the 
NNDNR, including the NNDFW. In 2008, the Resources Committee approved the Biological 
Resource Land Use Clearance Policies and Procedures (RCP). The RCP was developed to assist 
the Navajo Nation central government and chapters in complying with federal and Navajo laws 
that protect wildlife resources, including plants and their habitat. 

The NNDFW has identified and mapped wildlife habitats and sensitive areas across the entire 
Navajo Nation. The Navajo Nation has been divided into six areas to provide a framework for 
planning specific development projects: 

• Area 1: High Sensitivity. This area contains the best habitat for endangered and rare 
plant, animal, and game species and has the highest concentration of these species on the 
Navajo Nation. This area aims to protect these valuable and sensitive biological resources 
to the maximum extent practical. Restricted development is allowable only if it is not 
within or close enough to the habitat to cause significant impacts and no reasonable 
alternatives exist outside the area. 

• Area 2: Moderate Sensitivity. This area has a high concentration of rare, endangered, 
sensitive, and game species occurrences or has a high potential for these species to occur 
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throughout the landscape. This area aims to minimize impacts on these species and their 
habitats and ensure the habitats in Area 1 do not become fragmented. All development 
must be sited to avoid species and their habitat. 

• Area 3: Low Sensitivity. This area has a low, fragmented concentration of species of 
concern. If the NNHP provides a data response for a project in Area 3 that states that 
there are no known or potential species of concern for a specific project, then a BE does 
not need to be prepared: the project complies with the Endangered Species Act and the 
NESL. The project sponsor can receive a Biological Resource Compliance Form by 
requesting concurrence from the NNDFW that the project would not affect species of 
concern. 

• Area 4: Community Development. The NNDFW has determined that areas around certain 
communities do not support the habitat for species of concern; therefore, development 
can proceed without further biological evaluation. For project approval of all 
developments that are completely contained within Area 4, documentation should be 
submitted to the NNDFW director for concurrence. 

• Area 5: Biological Preserves. These areas contain excellent, or potentially excellent, 
wildlife habitat and are recommended by the NNDFW for protection from most human-
related activities and, in some cases, are recommended for enhancement. To date, only a 
few of these areas have been identified or designated. No new activity or development is 
allowed within these Biological Preserves unless it is compatible with management goals 
for the area. 

• Area 6: Recreation Areas. These areas are used for recreation that involves wildlife or has 
potential for development for this purpose. Unless it is compatible with management 
goals for the area, no new development is allowed within Recreation Areas. 

The Bald and Golden Eagle Protection Act (16 USC §§ 668 et seq.) is a federal statute that protects 
two species of eagle by prohibiting disturbing an eagle to the extent that it causes or is likely to 
cause injury to the eagle; substantial interference with its lifestyle, including sheltering, breeding, 
and feeding; or nest abandonment. 

The Navajo Nation Golden and Bald Eagle Nest Protection Regulations protect eagles and their 
nests by regulating human activities associated with land use and development and other activities. 
The regulations establish a buffer around eagle nests and designate the types of permanent 
structures constructed within those buffers. 

Federal agencies are directed under the Migratory Bird Treaty Act (16 USC §§ 703-712) and 
Executive Order (EO) 13186 Responsibilities of Federal Agencies to Protect Migratory Birds, 
Volume 66 Federal Register (FR) Page 3853, to consider impacts on migratory birds from land 
management and planning activities. 

Other tribal regulations or policies that protect bird species include the Navajo Nation Ferruginous 
Hawk Management Guidelines and the Navajo Nation Raptor Electrocution Prevention 
Regulations. 

The Federal Noxious Weed Act of 1974 (7 USC 61 §§ 2861 et seq.) and EO 13112 Invasive 
Species (64 FR 6183) established a federal program to control the spread of noxious weeds and 
created a Council of Departments to deal with invasive species. Other regulations related to 
noxious/invasive weeds include: 
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• Navajo Nation Pesticide Act (4 NNC § 3) 
• Noxious Weed Control and Eradication Act (Public Law 108-412; 7 USC § 7781) 
• Noxious Weed Coordination and Plant Protection Act (Public Law 106-224; 7 USC § 

7701) 

3.2.3.2 Baseline Conditions 
Ecosphere conducted biological resources surveys of the Project area and prepared a biological 
evaluation (BE) that provides details, mapping, and photographs of the area and its vegetation and 
wildlife. 

As classified by the NNDFW, approximately 30% of the Project area is designated as a High 
Sensitivity Area (Area 1), nearly 60% as a Moderate Sensitivity Area (Area 2), 10% as a Low 
Sensitivity Area (Area 3), and 1% as a Community Development Area, or Area 4 (NNHP 2020). 
As required by the RCP regulations for projects proposed in a High Sensitivity Area, PDP 
completed an alternatives analysis that was presented to the NNDFW. 

In the Project area, vegetative ground cover is sparse, ranging from 0-25%. Most of the area is 
dominated by desert pavement with gravel, pebbles, or cobble covering much of the surface. 
Inclusions of sandy areas, or dunes, are also present. The area is located within the Great Basin 
Desert scrub vegetation community (Brown 1982). Vegetation is scattered and separated by large 
swaths of desert pavement. Plants typical of this community were observed during biological 
resources surveys. Two BIA Navajo Region Class B noxious weeds were also observed. Animals 
common to the area and habitat were observed but are not abundant in the area. A single raptor 
(red-tailed hawk) nest was observed in the Project area. The nest is on an existing transmission 
line steel tower west of the Little Colorado River, outside of the proposed Navajo lease area. 

According to the US Fish and Wildlife Service (USFWS), there are five threatened, endangered, 
or experimental, non-essential species that have the potential to occur within the Project area 
(USFWS 2020). There is no proposed or designated critical habitat present (USFWS 2020). The 
NNHP data request identified six species on the NESL known to occur in or near the Project area 
and nine additional NESL species with the potential to occur in the area (NNHP 2020). A detailed 
evaluation of the potential for the Project to impact USFWS- and NNHP-listed species is provided 
in the BE. 

Of the listed species with the potential to occur in the Project area, the NNDFW review of the BE 
determined that the Project area provides suitable habitat for only the golden eagle, ferruginous 
hawk, peregrine falcon, Peebles' blue-star, and Beath's milkvetch. These are all NESL G3 
(endangered) or G4 (candidate level) species or species of sensitive raptors. 

3.2.4 Cultural and Historic Resources 

3.2.4.1 Regulatory Environment 
Cultural and historic resources are protected by section 106 of the National Historic Preservation 
Act, or NHPA (54 USC § 306108) and other applicable tribal, state, and federal regulations, 
including the Navajo Nation Cultural Resources Protection Act, or NNCRPA (Tribal Council 
Resolution CMY-19-88), the Archaeological Resources Protection Act (ARPA) of 1978 (16 USC 
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§§ 470aa-mm), the American Indian Religious Freedom Act (AIRFA) of 1978 (42 USC § 1996), 
and the Native American Graves Protection and Repatriation Act, or NAGRA (25 USC 32). 

Section 106 of the NHPA requires federal agencies to consider the effects of their undertakings on 
historic properties and to afford the Advisory Council on Historic Preservation (ACHP) a 
reasonable opportunity to comment on such projects. In addition, federal agencies are required to 
consult with State Historic Preservation Offices (SHPOs), Tribal Historic Preservation Offices 
(THPOs), Indian Tribes (including Alaska Natives), and Native Hawaiian Organizations. 

The purpose of ARPA is “to secure, for the present and future benefit of the American people, the 
protection of archaeological resources and sites which are on public lands and Indian lands, and to 
foster increased cooperation and exchange of information between governmental authorities, the 
professional archaeological community, and private individuals” (16 USC § 470aa(b)). Section 4 
of the statute and Sections 16.5-16.12 of the uniform regulations describe the requirements that 
must be met before federal authorities can issue a permit to excavate or remove any archaeological 
resource on public or Indian lands. 

The NNCRPA delegates cultural resource compliance authority to the Navajo Nation THPO at the 
NNHHPD and outlines the permitting procedures and process by which cultural resources are 
governed on the Navajo Nation. The NNHHPD is the agency responsible for cultural resource 
protection, preservation, and management planning on Navajo Nation lands. The guiding principle 
of the NNCRPA is that the spirit and direction of the Navajo Nation are founded upon and reflected 
in its cultural heritage and that heritage should be preserved as a living part of community life and 
development. 

AIRFA was enacted to return basic civil liberties to Native Americans and protect and preserve 
their freedom to exercise their traditional religions. This act also ensures Native Americans have 
access to religious sites and possession of sacred objects. 

NAGPRA provides a process for federal agencies to address new discoveries of Native American 
human remains, funerary objects, sacred objects, and objects of cultural property intentionally 
excavated or inadvertently discovered on federal or Indian lands. This act also provides a process 
by which agencies or museums that receive federal funds repatriate or transfer from their 
collections certain Native American cultural items—including human remains, funerary objects, 
sacred objects, and objects of cultural patrimony—to lineal descendants and Indian tribes, Alaska 
Native Corporations, and Native Hawaiian Organizations. 

3.2.4.2 Baseline Conditions 
Between March 4 and July 7, 2020, SEAS conducted a cultural resource inventory of the proposed 
Project area under NNHHPD Survey Permit No. B20075. The area of potential effect (APE) is 
5,283.68 acres (2,138.23 hectares) and the total area surveyed is 5,653.26 acres (2,298.79 
hectares). 

The cultural resource inventory encountered and documented sixty newly recorded sites (AZ-N-
5-48 through AZ-N-5-53; AZ-N-6-5 through AZ-N-6-18; AZ-N-11-22 through AZ-N-11-39; and 
AZ-N-12-82 through AZ-N-12-103), 108 Isolated Finds, and four Current Cultural Properties. In 
addition, several unmarked human burials and other concerns were identified during the 
ethnographic interviews for this Project. These resources are described in detail in the inventory 
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report submitted to the NNHHPD. The NNHHPD reviewed the report and provided a Cultural 
Resources Compliance Form for the Project (Appendix E). The isolated finds are not considered 
eligible for the National Register of Historic Places (NRHP) given their limited remains and lack 
of cultural context. Detailed field recording of the isolates has adequately characterized their 
limited information potential in archival form. The unmarked human burials would all be avoided 
by the Project and would not be impacted. Twenty-three sites are recommended NRHP eligible 
under Criterion D and/or Criterion C. Eight additional sites are recommended NRHP undetermined 
under Criterion D as a surface inspection alone in the absence of subsurface investigations was not 
adequate for assessing their data potential. The remaining 29 sites are recommended not eligible 
to the NRHP under any criteria due to excessive erosion and/or lack of further data potential. 

3.2.5 Hazards, Hazardous Materials, and Waste 

3.2.5.1 Regulatory Environment 
Three local laws regarding hazards, hazardous materials, and waste apply to the Project Site: the 
Navajo Nation Solid Waste Act, Navajo Nation Underground and Aboveground Storage Tank Act, 
and Navajo Nation Pesticide Act. The NNEPA is responsible for overseeing compliance with these 
local laws as well as the Navajo Nation Superfund Program (NNSP), which is funded under a grant 
through the USEPA Comprehensive Environmental Response, Compensation, and Liability Act, 
or CERCLA (42 USC 103). The NNSP is responsible for conducting site assessments where 
hazardous substances may have been used in past development activities, such as uranium mining 
and milling. The Navajo Nation Abandoned Mine Lands Reclamation Program was established 
under the NNDNR prior to the establishment of the NNEPA. The purpose of the program is to 
fulfill the abandoned mine reclamation requirements of the Surface Mining Control and 
Reclamation Act of 1977, 30 USC 25 §§ 1201 et seq. (TerraSpectra Geomatics 2007). 

3.2.5.2 Baseline Conditions 
The Project Site is almost entirely vacant rangeland east of US 89. The Project is located on Navajo 
Nation land and BIA-managed lands in a region where many uranium mines operated in the 1950s 
and 1960s. Several AUMs adjoin the subject property but do not fall within the Project footprint 
with the exception of one AUM located underneath the proposed overhead transmission line 
(Figure 3.2-1). Existing electrical transmission lines run parallel to the proposed gen tie corridor; 
the gen tie corridors cross the Little Colorado River and US 89 before terminating at the Moenkopi 
Substation just west of US 89. Most of the proposed access roads are existing dirt roads that would 
be improved for access to the Site from US 89. 
The following observations were made during SWCA's site reconnaissance visit on August 19, 
2021, for the Phase I ESA (SWCA 2022). A few two-track roads are present, as well as a corral 
and several water detention berms in various washes. An approximately 1-acre cemetery is located 
0.35 miles west-southwest of the abandoned airstrip. No trash, debris piles, or marked landfills 
were noted on the Project Site. 
Electrical transmission lines run along the west of the Project Site. These gen tie corridors cross 
the Little Colorado River at a location where the river corridor appears typical. The gen ties cross 
US 89 in a location without development. The Moenkopi Substation appears to be in good general 
condition and contains what appears to be typical equipment. 
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Except for the AUMs, no evidence of past industrial activity and no evidence of spills, ground 
staining, unusual odors, or potential contamination were observed on or adjacent to the Project 
Site during the site reconnaissance. 

Figure 3.2-2 Map of the Project Site and Features of the Surrounding Area30 

Most of the AUMs, all of which are off-site, are inconspicuous and exhibit only faint evidence of 
past ground disturbance, such as grading scars or small depressions. The Max Johnson No. 9 AUM 
is the exception: this area appears to include a low mound approximately 11 acres in size, with 

30 This map shows the original project scoping area. 
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evidence of having been capped. This location is also mapped as the Cameron Uranium Landfill. 
The Cameron Landfill is mapped 900 ft northeast of the Cameron Uranium Landfill, but no past 
ground disturbance is evident at that location. 

Abandoned Uranium Mines 
Fifty-seven AUMs occur within 5 miles of the Project Site. Based on USEPA site assessment 
reports, 14 are unreclaimed or their status unknown. The ground surface extent of the unreclaimed 
Charles Huskon No. 14 AUM is located beneath the proposed gen tie (Figure 3.2-1). 

According to local grazing permit holders, uranium mining began in the Cameron Chapter in 1950 
and continued until roughly 1963, supporting the Cold War nuclear weapons buildup and 
contributing to nuclear energy production. SWCA's review of historical aerial photographs and 
topographic maps found that the subject property was historically vacant rural grazing land until 
uranium mining began in the vicinity (SWCA 2022). 

Some of the AUMs are said to have been reclaimed, but it is not clear that the reclamation work 
adhered to USEPA standards. However, gamma radiation and bismuth measurements at all the 
unreclaimed mines are notably higher than those of naturally occurring radioactive material 
(NORM) as compared to the reclaimed mines, indicating that past reclamation practices were 
successful in limiting surface radiation. 

In March 2020, Stantec evaluated radiological external exposure levels to ensure they were 
acceptable for survey staff during on-site work. Radiological survey locations were chosen so as 
to include areas most at risk for elevated external radiation levels according to aerial maps of hot 
spots and historic mine locations. Based on their results, Stantec determined that the as low as 
reasonably achievable (ALARA) control threshold would not be reached for any solar power 
construction workers or plant operators (Stantec 2020c). 

In 2020, Haley and Aldrich Inc. (H&A) assessed the potential health risks from uranium to on-site 
workers during construction. H&A assumed a solar array installation worker would be working 
on-site 10 hours per day for 30 continuous days. Radiation measurements collected at AUMs and 
for NORM throughout the Project Site were consistently below the trigger levels for worker safety, 
which are four times more stringent than those for the general public. Therefore, H&A concluded 
that AUM exclusion areas are not required to protect workers from radiation, but they did 
recommend maintaining a 100-ft buffer around AUM boundaries to maintain access for any 
potential future assessment and mitigation of AUMs and to ensure that construction activities do 
not impact known AUMs and possibly create CERCLA liability (H&A 2020). 

The USEPA Airborne Spectral Photometric Environmental Collection Technology (ASPECT) 
team performed flyovers of an area including the Project Site in 2020. Their data appear to show 
that surface equivalent uranium (eU) concentrations not higher than NORM values within the 
Project Site (USEPA ASPECT 2020). 

According to the Phase I ESA for the Project Site, 14 different uranium mines operated in the 
immediate vicinity (Figure 3.2-2) and are now in various states of reclamation (SWCA 2022). 
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Figure 3.2-3 Abandoned Uranium Mines in the Project Area 

South of the Project Site, the Juan Horse No. 4 Mine, ownership unknown, has been identified by 
the Navajo Abandoned Mine Lands (NAML) Reclamation Department. The Juan Horse No. 3 
Mine, located just southwest of the Project Site and owned by Wells Cargo, has received Superfund 
monies for reclamation, but the USEPA is currently reassessing this site. The Boyd Tisi No. 2 
Mine, ownership unknown, is just northwest of the Juan Horse No. 3 Mine and subject to trust 
funding from a settlement. It is a Superfund Enterprise Management System (SEMS) site. West of 
the Project Site is the Yazzie No. 312 Mine. This mine contains six sites, owned by El Paso Natural 
Gas, Wells Cargo, and other unknown operators. These six sites are in various states of 
reclamation, subject to Superfund and settlement trust funding. West of the Yazzie No. 312 Mine 
is the Max Johnson No. 10 Mine, which contains four sites, owned by El Paso Natural Gas and 
other mine operators. Like the sites in the Yazzie No. 312 Mine, the Max Johnson No. 10 Mine 
sites are in various states of reclamation. Because none of these abandoned uranium mines are 
located on the Project Site, development of the Project is not expected to impact any of these 
historic mining areas. 
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3.2.6 Land Use, Tribal Trust Lands, Grazing, and Agriculture 

3.2.6.1 Regulatory Environment 
There are several types of land status on the Navajo Nation: tribal trust lands held by the BIA for 
the beneficial interest of the tribe; tribal fee lands owned by the tribe or tribe members; and allotted 
land given to individual members of the tribe (and their heirs) by the federal government. The 
Project Site is located entirely on tribal trust lands. 

The BIA is primarily responsible for the stewardship of tribal trust lands, specifically their 
conservation and protection. The BIA Navajo Region works in partnership with the Navajo Nation 
government, its officials, and decision-makers on a government-to-government basis with their 
respective roles and responsibilities defined in the federal regulations and tribal codes. 

The authority of the Navajo Nation to issue leases and permits pursuant to the Navajo Nation Trust 
Land Leasing Act promotes the self-determination and self-sufficiency of the Nation. These 
processes protect and preserve Navajo Nation trust land and provide data for trust asset 
management and accounting, accurate recordkeeping, and title recording. The Navajo Nation Trust 
Land Leasing Act of 2000 authorizes the Nation under 25 USC § 415(e) to issue leases for land 
held in trust for the Nation by the federal government. The Navajo Nation General Leasing 
Regulations of 2013 under Title 16 NNC §§ 2301 et seq. require an environmental review process 
consistent with the regulations set forth in Title 25 CFR Part 162 as amended. 

On tribal trust lands, leases are made to customary land users (for home sites, grazing, and other 
uses) and organizations, including the BIA and other federal agencies, churches and other religious 
organizations, and private and commercial businesses. 

In 1998, the Navajo Nation Council passed the Local Governance Act recognizing local 
governmental authority over local matters and requiring local officials and administrators to 
govern responsibly and accountably. Under this act, chapters can authorize the issuance of home, 
business, and other site leases by resolution. Chapters wanting to administer land are required to 
develop a community-based land use plan certified by the Navajo Nation Transportation and 
Community Development Committee. 

The Navajo Nation and BIA are responsible for managing all agricultural activity on the Navajo 
Nation as regulated by 25 CFR 167 and 3 NNC. These regulations are designed to preserve natural 
resources on the Navajo Nation. The management of rangeland resources and dryland farms is 
supported by the District Grazing Committee, and the management of irrigated farms/croplands is 
supported by the Navajo Nation Western Farm Board. These two entities are comprised of elected 
community members who serve as conduits between the government and agricultural producers. 

The Navajo Nation currently has twenty Land Management Districts (LMDs) for grazing and 
agriculture that are further divided into units and compartments. Grazing on the Navajo Nation 
requires a grazing permit issued by the BIA superintendent based on the recommendations of the 
District Grazing Committee. 
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Every individual, chapter, or entity desiring a land withdrawal designation on the Navajo Nation 
(2 NNC § 501) must submit an application to the Navajo Land Department (NLD). The NLD 
acquires the necessary consents from all grazing permittees with valid grazing permits and an 
interest in the land as applicable and required under 16 NNC §§ 1402 et seq. 

3.2.6.2 Baseline Conditions 

Land Use 
The Project area is subject to several land uses. 

Transportation 
US 89 is a north-south highway running from Flagstaff, Arizona, to the Canadian border. 
Sometimes called the National Park-to-Park Highway, US 89 links seven national parks across the 
Mountain West. Approximately 7 miles of US 89 run west of the Project area. State Route (SR) 
64, which serves as the entrance road to the South Rim of Grand Canyon National Park, terminates 
at US 89 approximately 1.7 miles south of Cameron, Arizona (Figure 3.2-1). US 89 is operated 
and maintained by ADOT. BIA RT 6730 provides access to the Navajo Nation interior and the 
easternmost portion of the Little Colorado River Navajo Tribal Park. It serves as the unofficial 
boundary between the Cameron and Coalmine Canyon chapters. BIA RT 6730 terminates at US 
89, approximately 0.4 miles north of Cameron, Arizona, and is operated and maintained by the 
BIA Division of Transportation. 

An abandoned Navajo Nation Secondary Airport is located within the Project area. The abandoned 
airstrip (formerly Cameron Airport) consists of a 4,000-ft by 75-ft dirt runway in poor condition 
without supporting facilities; it receives no maintenance (NDOT 2009). 

Section 3.2.10 focuses entirely on traffic and transportation. 

Utilities 
Overhead transmission lines and associated infrastructure occur adjacent to the Project area in two 
locations: the APS NGS transmission corridor parallels the east side of US 89 in this area and the 
APS Four Corners transmission corridor is situated along the proposed gen tie corridor. The 
Moenkopi Substation is located at the terminus of the proposed gen tie. APS operates the existing 
electrical facilities under a lease agreement with the Navajo Nation and a ROW permit issued by 
the BIA. 

Underground natural gas pipelines are located west of the Project area near US 89, SR 64, and BIA 
RT 6730. Three pipelines cross beneath the gen tie corridor at approximately 0.54, 0.85, and 1.42 
miles east of US 89. The pipeline that crosses the gen tie at 1.42 miles continues northeast under 
the Little Colorado River and would travel beneath the center of Area 2 for 2.05 miles (Figure 
3.2-1). 

Recreation 
Approximately half of the proposed Project is within the Little Colorado River Navajo Tribal Park, 
a 363,574-acre recreational area featuring the deep narrow gorge of the Little Colorado River with 
a visitor center in Cameron, Arizona. The Navajo Nation Parks and Recreation Department 
manages the tribal parks in the Navajo Nation. The Little Colorado River Navajo Tribal Park does 
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not charge a standard entrance fee but generates revenue primarily from donations from park 
visitors. Permits are required for all park uses and fees for backcountry access and commercial 
uses such as food and craft vendors and film and commercial photography are collected during the 
permit process. During the 2016 fiscal year, the Little Colorado River Navajo Tribal Park collected 
a total of $144,706, $101,891 in donations and $42,815 in permit fees (Navajo Nation Office of 
the Auditor General 2018). The boundaries of the park are not defined or indicated by any signage 
in the Project area. Due to the absence of unique landscape features or trails in the Project area, it 
is unlikely to be a destination for tourists or tribal members interested in visiting the park. The 
Little Colorado River canyon, particularly as it extends north from Cameron, represents the park's 
most likely recreational use area near the Project area. 

Historic and Current Mining and Reclamation 
AUMs are discussed in Section 3.2.6.2. 

Tribal Trust Lands 
The Project Site is located entirely on tribal trust lands held by the BIA for the beneficial interest 
of the tribe. The BIA has primary responsibility for the conservation and protection of tribal trust 
lands (Section 3.2.6.1). 

Grazing 
The Project Site is located entirely within BIA LMD 3, a 1.2 million-acre area in north-central 
Arizona that encompasses a diversity of habitats and eco-sites, from semi-arid grasslands to mixed-
shrub communities, to woodlands, forests, and riparian wetlands. 

The Project area is split between LMD 3 Unit 1, Coalmine Canyon, and LMD 3 Unit 4, Cameron. 
Most of the Project's facility components are located in LMD 3, Unit 1, Compartment 10, or LMD 
3-1-10 (Figure 3.2-3). The proposed gen tie is in LMD 3-1-10, but also crosses LMDs 3-1-12, 3-
4-8, and 3-4-5. The proposed Moenkopi Substation expansion is in LMD 3-4-5. 
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31 This map shows the original project scoping area. 
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Within the Project area, vegetative ground cover is very sparse overall, ranging from 5-26% (BIA 
2019). The Navajo people have traditionally used the area surrounding the Project Site for sheep 
grazing (Table 3.2-6). 

Table 3.2-5 Grazing Area Sizes and Carrying Capacities for Cattle, Sheep, and Goats 
GRAZING 

AREA 
GRAZEABLE 

ACRES 

(all livestock32) 

CATTLE 

(in year (in unit 
long33) month34) 

SHEEP 

(in year (in unit 
long) month) 

GOATS 

(in year (in unit 
long) month) 

3-1-10 37,740 70 845 255 3,060 278 3,331 
3-1-12 3,457 4 49 16 189 28 332 
3-4-8 24,977 64 771 224 2,685 417 4,999 
3-4-5 30,221 214 2,572 862 10,344 1,483 17,793 
Total 96,395 353 4,238 1,357 16,277 2,205 26,455 

Source: Parametrix 2014 

Tables 3.2-7 and 3.2-8 show permit enforcement activities and compliance tallies in grazing units 
3-1 (Coalmine Canyon) and 3-4 (Cameron) from 2013 through 2018 (NNDNR and BIA 2020). In 
Coalmine Canyon, there are 82 grazing permits; by 2018, all existing grazing permits had been 
checked for compliance (Table 3.2-7). 

Table 3.2-6 Land Management District 3 Unit Grazing Permits Checked for Compliance, 2013-2018 
LMD 3 UNIT NO. OF 

PERMITS 
YEARLY TALLY COMPLIANCE CHECKS 

FOR GRAZING PERMITS 
2013 2014 2015 2016 2017 2018 

3-1 Coalmine Canyon 82 39 41 24 24 66 82 
3-4 Cameron 201 65 57 77 59 78 101 

Sources: BIA and NN 2020 

According to the Draft Integrated Resource Management Plan (NNDNR and BIA 2020), Coalmine 
Canyon was grazing fewer sheep than were permitted (Table 3.2-8). Though there has been an 
increase in the number of permits checked over time, less than 50% of the 201 existing permits in 
the Cameron LMD 3 unit were checked for compliance. Nevertheless, in 2018, it appears that 
fewer sheep were grazed in Cameron than are permitted, although these data are incomplete. 
Current and historical BIA permit data for the compartments within the Project area, including 
permittee names and/or identification numbers and quantities of permitted animals, are not 
available without a Freedom of Information Act (FOIA) request and are not included here. 

32 Number of acres with slopes less than or equal to 30% considered accessible to all livestock 
33 Year long represents the maximum number of animal units that can be grazed for one year. 
34 Unit month represents the maximum number of animal units that can be grazed for one month. 
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Table 3.2-7 Land Management District 3 Unit Annual Grazing Tally Counts, 2013-2018 
LMD 3 UNIT TOTAL SHEEP 

UNITS YEAR LONG 
(SUYL) 

PERMITTED 

YEARLY COMPLIANCE TALLY FOR SUYL 

2013 2014 2015 2016 2017 2018 

3-1 Coalmine Canyon 5,282 1,851 1,853 1,144 1,448 3,434 3,216 
3-4 Cameron 11,585 2,765 3,067 3,194 2,736 3,644 3,219 

Sources: NNDNR and BIA 2020 

Agriculture 
Approximately 1,030 acres of croplands in 218 plots (0.25 to 85 acres) in LMD 3 are leased to 183 
permittees to grow corn, squash, melons, and hay (BIA 2019). The proposed gen tie would cross 
a 413.1-acre plot of BIA-designated cropland situated along approximately 1.75 miles of the Little 
Colorado River floodplain (Figure 3.2-4). 
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35 This map shows the original project scoping area. 
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3.2.7 Socioeconomics 
This section describes the baseline socioeconomic conditions in the Cameron and Coalmine 
Canyon chapters.36 

3.2.7.1 Regulatory Environment 
In 1966, Commissioner of Indian Affairs Robert Bennett put in place an order halting economic 
development within 1.6 million acres of the Navajo Nation. The order was an attempt to pressure 
the Navajo and Hopi into resolving a land dispute and effectively “froze” all forms of 
development—from fixing roofs to constructing waterlines and repairing roads—in what became 
known as the Bennett Freeze Area. In 2006, President Obama lifted this development ban. 
Approximately 7,000 people live in the FBFA within Coconino County, Arizona, which covers 
almost 12 million acres with a population of about 144,000. The Project is located entirely within 
the FBFA and the Cameron and Coalmine Canyon chapters. 

The 2008 Former Bennett Freeze Area Recovery Plan, a $1 million study, detailed the economic 
development necessary to mitigate the impacts of the Freeze within each of the nine chapters with 
land included in the FBFA (WHPacific 2008). Recovery plan projects ranged from housing 
construction to infrastructure development to community recreational facilities. However, little 
development has taken place during the past 12 years. 

More recent studies regarding land use planning (Coalmine Canyon Chapter 2017) and economic 
feasibility (Indigenous Design Studio + Architecture 2018) offer general objectives, insightful 
background, and detailed resource inventories and assessments, but lack project-specific financial 
information and investment projections. The Former Bennett Freeze Area Economic and Market 
Feasibility Study provides detailed generic financial models and promotes a residual land value 
approach (Indigenous Design Studio + Architecture 2018). 

The Navajo Thaw Implementation Plan was launched to diversify the economy and address the 
dire need for economic development and infrastructure investment in the FBFA. The Navajo Thaw 
Regional Recovery Plan seeks economic development investment by itemizing actionable 
development projects. The plan identifies renewable energy generation as a priority to both create 
jobs and improve the environment (Native Builders and Building Communities 2020c). 

Defined within the Navajo community planning process as an update to the 2008 Recovery Plan, 
the BIA's FBFA Integrated Resource Management Plan (IRMP) is a tribal strategic, vision-based, 
long-term management plan based on Navajo Nation members' interests, needs, and concerns for 
their lands and natural and cultural resources. In October 2020, the Navajo Nation Resources 
Development Committee and the Navajo-Hopi Land Commission approved the draft IRMP 
through resolutions. According to the IRMP, “new development within the renewables sector is 
anticipated in the near future.” 

36 Mangum Economics Consulting LLC's Painted Desert Power Economic and Fiscal Contribution to Coconino 
County, Arizona and the Navajo Nation is dated April 7, 2022. Triple Point Strategic Consulting LLC's Review of 
Mangum Economics 2022 Report is dated May 2022. 
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The Nez-Lizer Administration is working to position the Navajo Nation to determine its own 
energy future consistent with the Navajo Háyoołkááł Proclamation (Appendix B). The Navajo 
Nation Renewable Energy Policy seeks to increase utility-scale solar energy development to help 
achieve its goals of workforce development, carbon reduction, and improvement in the standard 
of living for many in the Navajo Nation. Both the Cameron and Coalmine Canyon 2020 Recovery 
Plans prioritize solar farm development. The Coalmine Canyon plan specifically prioritizes utility-
scale solar development: “Coalmine Canyon will welcome the planning, construction and 
operations of a new solar facility as a result of implementing this Energy Development strategy” 
(Native Builders and Building Communities 2020b). 

Political Support for Alternative Energy 
Currently, Arizona's investor-owned utilities are required to obtain renewable energy credits 
(RECs) from eligible renewable resources to meet 15% of their retail electric load by 2025. This 
RPS was established in 2006 under Arizona Administrative Code §§ 14-2-1801 et seq. While 
Arizona's RPS is not currently one of the most progressive standards in the nation, it may soon 
change. According to a news release from the Arizona Corporation Commission (ACC) dated 
March 20, 2020, ACC Commissioner Lea Márquez Peterson issued a letter calling on her fellow 
commissioners to support requiring regulated utilities to generate 100% of their power from clean 
energy resources by 2050. In January 2020, Commissioner Sandra Kennedy filed a letter 
supporting 50% renewable generation by 2028 and 100% clean energy by 2045. Commissioner 
Boyd Dunn has also expressed support for more stringent standards in recent months. On January 
22, 2020, APS, the largest electric utility in Arizona, announced that it has voluntarily set a target 
of switching to 100% clean energy by 2050 with a goal of 45% renewable energy by 2045. With 
consumer demand for renewable energy increasing, one of Arizona's largest utilities, Salt River 
Project, announced in May 2021 plans to add 2.025GW of utility-scale solar energy to its power 
system by 2025, more than doubling its November 2018 commitment of 1GW by 2025 (Salt River 
Project 2021). 

Because the Moenkopi Substation and the transmission system in the vicinity of the Project is co-
owned by several Nevada- and California-based utilities, the Project is uniquely situated to export 
electricity to these adjacent states, as well. Nevada passed its most recent RPS bill in April 2019, 
requiring the state to procure 50% of its power from renewables by 2030 and 100% by 2050. In 
2018, California enacted Senate Bill 100, which requires utilities and other power providers to 
achieve 60% renewables penetration by 2030 and 100% by 2045. Under these laws, power buyers 
in both states could be customers for energy delivered by the Project. 

3.2.7.2 Baseline Conditions 

Population and Demographic Characteristics 
Together the Cameron and Coalmine Canyon chapters cover almost 1,000 square miles and yet 
are very sparsely populated, with fewer than 2,000 residents. The population of Cameron is about 
double that of Coalmine Canyon with a median age in Cameron of 34.3 and in Coalmine Canyon 
of 33.2 (Table 3.2-9). By comparison, the median age of the US population overall is 38.1. 

The US per capita and household incomes are $34,103 and $62,843, respectively, as compared to 
the Cameron Chapter per capita and household incomes of $13,453 and $34,853 and those of the 
Coalmine Canyon Chapter, which are lower still at $11,653 and $26,875 (Table 3.2-9). At 31 
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percent, the number of people in Cameron living below the poverty line is more than double the 
overall US rate of 13.4 percent. At 46 percent, the number of people in Coalmine Canyon living 
below the poverty line is more than triple the overall US rate. 

Table 3.2-8 Population and Demographic Characteristics 
CATEGORY CAMERON COALMINE CANYON 

Population 1,122 672 
Households 328 185 
Persons Per Household 3.4 3.5 
Median Age 34.3 33.2 
Per Capita Income $13,453 $11,653 
Median Household Income $34,853 $26,875 
Persons Below Poverty Line 31% 46% 
Children Under 18 Below Poverty Line 37% 50% 
Percent with High School or Higher Degree 75% 79% 
Percent with Bachelor's or Higher Degree 3% 7% 
Mean Travel Time to Work (in minutes) 32 32 

Sources: US Census Bureau 2019a and 2019b 

Housing Resources and Conditions 
As a result of the Bennett Freeze, housing conditions in the Cameron and Coalmine Canyon 
chapters are very poor. In general, housing units have not been adequately maintained and may 
not be fully developed. The median home values in Cameron and Coalmine Canyon are $54,100 
and $41,300, respectively (Table 3.2-10). In comparison, the median home value in the US is 
$217,500 (US Census Bureau 2019c). 

Table 3.2-9 Cameron and Coalmine Canyon Housing Inventory 
CATEGORY CAMERON COALMINE 

CANYON 

Total Units 431 271 
Vacancy Rate 24% 32% 
Occupied Units 328 184 
Habitable Units (estimated) 103 65 
People Per Occupied Unit 3.4 3.6 
Ownership of Occupied Units 85% 85% 
Median Value of Owner-Occupied Units $54,100 $41,300 

Sources: US Census Bureau 2019a and 2019b; Cameron and Coalmine Canyon Chapter Community-Based Land Use Plans 2008 

Currently, only 24% of houses in this region are habitable, almost 60% lack electricity, and many 
do not have access to running water (Native Builders and Building Communities 2020c). As part 
of the 2008 Recovery Plan, detailed housing surveys of the nine chapters associated with the FBFA 
were conducted. Field teams visited approximately 4,400 single family residences and counted an 
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additional 2,400 using aerial photography for a total of 6,898 single-family houses. Of those, 2,391 
were in the FBFA. Forty-five percent of all residences surveyed met the established standard for a 
habitable dwelling, but only 24% of homes within the FBFA met that standard. A building is 
considered habitable if it is in at least fair condition, has indoor plumbing, and is fewer than 25 
years old (WHPacific 2008). Based on this standard, only 3,110 of the 6,898 dwellings surveyed 
and 585 of the 2,391 dwellings within the FBFA were determined to be habitable and worth 
repairing. 

Most of the housing units within Cameron are in either very poor or poor condition (Figure 3.2-
5).  

Source: Cameron Community-Based Land Use Plan 2008 

Figure 3.2-6 Survey of Cameron Chapter Housing by Condition 
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There are not as many housing units in Coalmine Canyon, where the units are predominately in 
poor condition (Figure 3.2-6). 

Source: Coalmine Canyon Community-Based Land Use Plan 2008 

Figure 3.2-7 Survey of Coalmine Canyon Chapter Housing by Condition 
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CAMERON CENSUS DESIGNATED PLACE POPULATION 

Natural Resources, Construction, and Maintenance 
Occupations 65 

Production, Transportation, and Material Moving 
Occupations 75 

Source: US Census Bureau 2019a 

Table 3.2-14 lists median incomes. 

Table 3.2-13 Cameron Census Designated Place Labor Incomes 
CAMERON CENSUS DESIGNATED PLACE EARNINGS 

Median Earnings for Workers $20,300 
Median Earnings for Male Full-Time, Year-Round Workers $27,500 
Median Earnings for Female Full-Time, Year-Round Workers $28,438 

Source: US Census Bureau 2019a 

Chapter Financials 
In the 1990s, the Navajo Nation began to transition from funding governmental operations with 
tax and royalty revenue associated with coal production to generating revenue from a broader sales 
and consumption tax base (Harvard Project on American Indian Economic Development 2008). 
Portions of these revenues are earmarked for local chapters that are Local Governance Act (LGA) 
certified. To date, only 44 of the Navajo Nation's 110 chapters have been certified and neither 
Cameron nor Coalmine Canyon are among them (Navajo Nation Office of the Auditor General 
2021). 

Each of the 110 chapters provides program budget summary information to the Navajo Nation 
Division of Community Development. The budgets for administering the chapters are modest and 
resemble those of small neighborhood property owners' associations. Thus, chapters lack the 
capacity to provide workforce training and incentivize other means of economic development. 

Table 3.2-15 features the Cameron Chapter budget. 

Table 3.2-14 Cameron Chapter Budget 
FUNDING SOURCE AMOUNT 

(in dollars) 

PERCENTAGE OF 
TOTAL 

Chapter Non-administrative Costs 98,369 37.7 
Company Stipends 27,991 10.7 
General Liability 271 0.1 
Personnel 90,369 34.7 
Special Revenue 42,871 16.4 
Workers Compensation 544 0.2 
Workers Compensation Chapter Offices 336 0.1 
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Table 3.2-16 Cameron Capital Improvement Plans by Category and Budget 
EVENT CATEGORY CAPITAL EXPENSE 

BUDGET 

(in dollars) 

Upgrade Head Start w/Cooling, Heating, Roof Head Start 42,827 
Upgrade Chapter Sewer line Water System 138,678 
North Cameron Powerline extension Single Phase 892,232 
E911 Addressing System Economic Development 0 
New Demo Farm Economic Development 458,862 
New Cameron Cultural Center Economic Development 645,806 
Upgrade Solid Waste Transfer Station Solid Waste 2,549,234 
New Chapter House Chapter House 2,671,598 
South Powerline Extension Project Single Phase 892,232 

Total 8,291,469 
Source: Cameron Recovery Plan 2020 

The infrastructure projects identified in Table 3.2-18 would improve the standard of living 
(residential water and power lines) and support economic development (road improvements and 
solar generation) in the Coalmine Canyon Chapter.  

Table 3.2-17 Coalmine Canyon Capital Improvement Plans by Category and Budget 
EVENT CATEGORY CAPITAL EXPENSE 

BUDGET 

(in dollars) 

Coalmine Scattered Powerline Single Phase 92,619,800 
Water/Sewer Phase II w/Booster Station Water System 774,967 
Land Line Phone Chapter House 2,039,387 
Chapter Facility Audit and Repair Chapter House 768,169 
Kerley Valley Electrical Hookup Single Phase 141,901 
Assisted Living Home Senior Citizens 1,019,694 
Pave N Route 6720 Roads/Streets 30,590,811 
Construct Coalmine Cemetery Cemetery Tract 101,969 
Install Scattered Solar System Econ Development 305,908 

Total 128,362,607 
Source: Coalmine Canyon Recovery Plan 2020 

3.2.8 Visual Resources 

3.2.8.1 Regulatory Environment 
There is no specific policy or guidance administered by the Navajo Nation for how to evaluate a 
project's visual impact on land. Due to the transferability of methods to evaluate project contrast 
in relation to the existing landscape character, this visual resource analysis uses concepts and 
methods developed by the Bureau of Land Management (BLM 1986). The BLM contrast rating 
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process is a widely used tool for visual resource analysis, regardless of jurisdiction, and provides 
a consistent approach to evaluating project components within the landscape and how those 
components may be perceived by viewers. This analysis uses the contrast rating process and 
general information on landscape character and potential impacts on scenery resources in the 
Project vicinity. 

3.2.8.2 Baseline Conditions 

Characteristic Landscape 
The Project Site is located within the Painted Desert section of the Colorado Plateau physiographic 
province in northern Arizona. Geomorphic processes in this area include sedimentary deposition 
followed by tilting and erosion into majestic plateaus. Major landforms are plains, hills, 
canyonlands, and valley plains. With elevations ranging from 4,000 to 7,000 ft above mean sea 
level (amsl), the Painted Desert has a cold desert climate with hot, dry summers and cold, nearly 
snow-free winters. Vegetation includes grama and galleta grasses at lower elevations and pinyon-
juniper woodlands at higher elevations; saltbrush-greasewood type shrubs occur in dry, salt-
affected, and calcareous soils. The annual average precipitation is 6.35 inches. 

The major watershed in the area, the Little Colorado River, is located approximately 1 mile west-
southwest of the Project Site. Its tributaries originate in the White Mountains of Arizona and New 
Mexico and flow north through the Little Colorado River floodplain. The river becomes a deeply 
incised canyon at Cameron, Arizona, forming the Little Colorado River Gorge before it empties 
into the Colorado River. 

US 89 runs north to south through the Navajo Nation from Flagstaff to Page, Arizona, and is in 
the viewshed of the Project. US 89 provides primary access to major recreation destinations, 
including Grand Canyon National Park and Glen Canyon National Recreation Area, and is part of 
the Grand Circle, a popular national park touring route that extends through Utah, Arizona, and 
Nevada. Other roads in the Project's viewshed include BIA RT 6730 and unpaved roads. 

The Project area consists of low-density range grazing lands partially disturbed by grazing and 
historic mining activities. Scattered rural residential and ranching properties are located in the 
vicinity of the Project Site and the community of Cameron and the Cameron Trading Post are 
located approximately 1 to 2 miles west-southwest of the Project area. 

Existing transmission infrastructure located in the area landscape includes two major sets of 
existing HV transmission lines: the APS Four Corners transmission corridor and the APS NGS 
transmission corridor. The APS-operated Moenkopi Substation is located approximately 6 miles 
to the west-southwest of the proposed solar array. 

The overall character of the immediate landscape is rangelands interspersed with rolling hills and 
mesas. The most notable natural features in the landscape are the eroded mesas interspersed with 
dry valleys with distant backdrop views of mountains—including the San Francisco Peaks and the 
North and South Rims of Grand Canyon—and textured dirt and soft, light tan, scenic sand dunes 
leading to mountain ranges in the background. 
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Sensitive Viewing Platforms and Key Observation Points 

Sensitive viewing platforms represent specific places, areas, and features of visual importance 
relative to one's home, social, business, or recreation environment. Sensitive viewing platforms 
include both public views of the Project that are stationary (e.g., a residential area) and views that 
are linear (e.g., a major roadway). Potential changes in the viewshed are evaluated from these 
locations, which include: 

• highway travel routes used by local, regional, and recreational travelers and tourists. 
• rural travel routes used by local residents and for access to ranching properties. 
• area residences. 

PDP worked with representatives from the Navajo Nation to identify four key observation points 
(KOPs) for impact analysis in the Visual Assessment Report, included in Appendix G (SWCA 
2021). These sensitive viewing platform locations were chosen to represent the visual impact of 
the solar array, gen tie line, and substation expansion. Descriptions of the views from these KOPs 
are included in Section 3.3.9. 

KOP A: Area 2 from US 89 Looking East 
KOP A represents views of travelers looking east from US 89 toward the Project Site and potential 
views from residences in the vicinity of the KOP. There are several residential properties in the 
vicinity of this KOP west of the solar array, including properties on the east and west sides of US 
89. The closest structure on the northeast side of the array appears to be a hogan, which is 
approximately 0.25 miles from the Project boundary. 

KOP B: Panoramic View of Area 2 from Bluff along BIA Route 6730 
KOP B represents views from people traveling along and in the vicinity of BIA RT 6730 and 
residents of several residential properties along BIA RT 6730. The closest residential property is 
southwest of Area 2, approximately 0.3 miles from the Project boundary. 

KOP C East: Proposed Gen Tie Crossing US 89 Looking East 
KOP C East represents views of travelers from US 89 looking east toward the proposed gen tie. 

KOP C West: Proposed Gen Tie Crossing US 89 Looking West 
KOP C West represents views of travelers from US 89 looking west toward the proposed gen tie 
and substation expansion. 

3.2.9 Public Health and Safety 

3.2.9.1 Regulatory Environment 
The Navajo Nation Department of Health and the Navajo Nation Division of Public Safety are the 
primary agencies responsible for public health and safety on the Navajo Nation. The Division of 
Public Safety would oversee police, fire, medical, and other emergency response services at the 
Project Site. 

PDP would prepare and implement safety, emergency preparedness, fire, and site security plans 
prior to construction. These plans would address fire and fuels management and fire protection, 
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provide a safety program for construction and operation at the Project Site, address health and 
safety protocols related to the neighboring AUMs, and provide for site security and monitoring. 

3.2.9.2 Baseline Conditions 
Potential public health and safety issues related to the proposed action include: 

• potential for health effects on sensitive populations from dust or air emissions, including 
uranium exposure. 

• potential for public exposure to hazardous materials, including battery storage. 
• risks of fire or other emergencies during construction and operation. 

Section 3.2.2 provides a detailed description of the regulatory environment for air quality and the 
existing (or baseline) conditions for air quality in the vicinity of the Project Site. A similar 
discussion of regulations and existing conditions regarding hazards and hazardous waste is 
included in Section 3.2.5. 

3.2.10 Traffic and Transportation 

3.2.10.1 Regulatory Environment 
The NDOT plans, operates, and maintains roadways within the Navajo Nation. Coordination with 
NDOT would be required for improvements to local routes and planned access to the Project Site. 

ADOT requires encroachment permits “for any work within the state right of way such as 
highways, driveways, grading, fence removal or replacement, surveying and geotechnical 
investigations” (ADOT 2021a). Proposed engineering improvements, documentation indicating 
compliance with relevant environmental laws, and a proposed traffic control plan would be 
required to support the encroachment permit. The Northcentral ADOT District includes the Project 
area. ADOT operates and maintains US 89; however, the Navajo Nation holds the underlying 
ownership of US 89 ROW, portions of which may be improved as part of the Project. 

Federal Aviation Administration (FAA) Policy (78 FR 63276) requires certain criteria be met for 
solar energy systems on airport property. This policy is to ensure safety by eliminating the potential 
for ocular impact to pilots and/or air traffic control facilities due to glare from such projects. There 
is no airport located close to the Project area. 

3.2.10.2 Baseline Conditions 
US 89 is the main highway used to access the Project Site and is located approximately 1 mile 
west of the Project Site. US 89 is a two-lane roadway stretching from Interstate 40 in the city of 
Flagstaff, Arizona, to the Arizona-Utah border. US 89 provides a regional transportation corridor 
for access to the nearby community of Cameron, BIA RT 6730, and turnouts to SR 64 and SR 260. 
In addition, US 89 serves tourist traffic loads to the Grand Canyon area. Traffic using US 89 is 
generally limited. 

BIA RT 6730 is an unpaved roadway with existing turnout access from US 89. BIA RT 6730 
provides local access to the Navajo Nation and travels for several miles to the east. 
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PDP anticipates completion of a traffic study and transportation plan to assess in detail the existing 
traffic characteristics, appropriate enhancements, and potential for environmental effects from the 
Project. 

3.2.11 Water Resources 

3.2.11.1 Regulatory Environment 

Surface Water 
As amended, Section 404 of the CWA (33 USC §§ 1251 et seq.) regulates the discharge of dredged 
or fill material into waters of the US (WUS). The USACE has authorization responsibility. Section 
401 of the CWA regulates surface water quality certification and requires a review for compliance 
with appropriate federal, state, and tribal water quality standards any proposed activity requiring a 
federal license or permit that may result in a discharge into WUS. In March 2006, the USEPA 
approved the Navajo Nation Surface Water Quality Standards (NNSWQS), which allows the 
Navajo Nation to issue federal permit certifications. NNEPA has primacy over Section 401 water 
quality certification for Section 404 permits, administered by the Surface and Groundwater 
Protection Department (SGWPD) in accordance with the NNSWQS. Dredge or fill of waters of 
the Navajo Nation (WNN) that may not be defined as WUS also requires certification under this 
authority. WNN may include all surface waters including, but not limited to, rivers, streams, lakes, 
washes, marshes, and other natural or human-made waterways within the borders of the Navajo 
Nation, and include perennial, intermittent, and ephemeral waters. Section 402 of the CWA 
regulates stormwater discharges into WUS through National Pollutant Discharge Elimination 
System (NPDES) permitting. The SGWPD administers NPDES permitting for stormwater 
discharges into WUS and WNN. 

WUS were most recently addressed by the Navigable Waters Protection Rule, or NWPR (33 CFR 
§ 328.3; 40 CFR § 120.2). Pursuant to Presidential EO 13778, the 2020 rule redefined the federal 
government's CWA permitting jurisdiction by reducing what waters were considered WUS. The 
NWPR eliminated the application of the 2015 rule's significant nexus test by defining WUS to 
include four categories of waters: 

1. territorial seas and traditional navigable waters 
2. tributaries of such waters 
3. certain lakes, ponds, and impoundments of jurisdictional waters 
4. wetlands adjacent to other jurisdictional waters 

On August 30, 2021, the NWPR was vacated by a federal court, thereby effectively reinstating the 
2015 significant nexus test for WUS, also called the Clean Water Rule. 

Before the NWPR was vacated, PDP submitted a request to the USACE for an approved JD 
(November 13, 2020, File No. SPL-2018-00831) under Section 404 of the CWA. On March 29, 
2021, the USACE completed the requested review and made a JD that no CWA 404 permit was 
required since the Project would not discharge into any WUS (Appendix Q). The basis for this JD 
is that the Project Site contains ephemeral features, swales, and areas where sheet flow occurs. The 
approved JD is valid for 5 years unless new information warrants revision of the determination 
before the expiration date. According to USEPA’s website specific to the changing WUS rule, 
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“AJDs completed prior to the court’s decision and not associated with a permit action (also known 
as 'stand-alone' AJDs under [Regulatory Guidance Letter] 16-01) will not be reopened until their 
expiration date” (USEPA 2023). 

Following communication with the USACE regarding their project review, the NNEPA issued a 
letter, dated March 18, 2021, stating that no Section 401 WQC was required for the Project as no 
CWA 404 permit was required (Appendix R). 

Groundwater 
Any new private well must be authorized by the Navajo Nation Technical Construction and 
Operations Bureau (NNTCOB) Water Code Section through submittal of drilling and water use 
permit applications. 

The NNEPA, through the Public Water Systems Supervision Program, has primary responsibility 
for wellhead protection to ensure proper drilling, casing, and land surface use near any drinking 
water source wells. The program is enforced under the Navajo Nation Safe Drinking Water Act 
(Title 22 NNC § 11). 

Floodplains 
EO 11988 Floodplain Management (42 FR 26951) directs federal agencies to evaluate the potential 
effects of actions in a floodplain, consider alternatives, and develop plans to reduce flood hazards. 

Imported Water 
The NNTCOB Water Code Section is responsible for implementing water regulations to protect 
public health if construction water must be imported from outside the Navajo Nation. A water use 
permit must be issued to ensure imported water is from an approved source. 

3.2.11.2 Baseline Conditions 

Surface Water 
An inventory of surface water resources, including wetlands, in the Project area was completed in 
2020. This AQR identified existing surface waters and their conditions and, where present, 
delineated the ordinary high water mark (OHWM), which defines an area of regulatory jurisdiction 
for permitting purposes. The potential need for permits was also evaluated. On November 13, 
2020, the AQR was submitted to the USACE with a request for a JD on what if any features were 
subject to CWA permitting. 

Forty-three water features were evaluated in the AQR. Except for the Little Colorado River 
corridor and associated wetlands, all aquatic resources were either swales with no defined channel 
bed or banks, or ephemeral and flowing only in response to precipitation events. Most of the 
waterways (mapped as National Hydrography Dataset bluelines) were swales or discontinuous 
drainage channels across the Project area. These drainages are constantly changing as they 
alternate in a repetitive sequence of aggradation or degradation of sediments along their course. 
Because of this, most drainages within the Project area do not support OHWM indicators or well-
defined banks. Additionally, most of these features originate within or immediately adjacent to the 
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Project area, indicating very limited drainage areas (i.e., micro watersheds less than an estimated 
250 acres in size). This also limits the formation of defined channels with established stream banks. 

Three stock ponds identified as wetland features by the National Wetlands Inventory (NWI) occur 
in areas not slated for development within the Project area. Three other NWI classifications are 
mapped along the Little Colorado River floodplain (Figure 3.2-7). 

The Little Colorado River (Hydrologic Unit Code 15020016) at Cameron has a contributing 
drainage area of 26,091 square miles and is the principal drainage from the Painted Desert region. 
The Little Colorado River is one of two major tributaries of the Colorado River in Arizona. It 
discharges into the Colorado River approximately 57 river miles downstream from the Project Site. 
Details regarding surface waters, delineations, runoff, and stream gauge data are available in the 
AQR. 

Surface Water Quality 
Surface waters generated during precipitation events are subject to sediment transport, including 
that of any uranium-contaminated soils encountered in the flow path. The Little Colorado River is 
the receiving water for the area and thus its floodplain, wetlands, and stream sediments are 
vulnerable to the accumulation of any such contaminants. Water, soil, and sediment investigations 
for nearby areas along the Little Colorado River reflect the land use history. Weston Solutions 
identified uranium, radium, arsenic, and molybdenum above background levels in Little Colorado 
River wetland sediments at Section 9 AUM sampling sites approximately 8 miles upstream from 
the Project area (Weston 2014). Other previously reported surface water sample locations in the 
general area containing uranium concentrations greater than the maximum allowed levels include 
a spring box at the Clay Well Spring and an open pit at the Jeepster No. 1 Mine (USGS 1994). 

Floodplains 
Arrowhead Engineering delineated the Project area floodplains (Arrowhead 2019). The 100-year 
flows were generated using a modified rational method via Autodesk's Storm and Sanitary 
Analysis 2019. Times of concentration for the peak flows were calculated using the Papadakis-
Kazan method and methodologies presented in ADOT's 2014 Highway Drainage Design Manual, 
Volume 2: Hydrology. The watershed boundaries for the Project Site were delineated using USGS 
topographic maps with 20-ft contour intervals. The watershed flows discharged were used in 
generating the floodplain limits. The hydraulic analysis was conducted with the USACE 
Hydrologic Engineering Center River Analysis System (HEC-RAS) 4.1. Standard hydraulic 
methodology was utilized in accordance with the USACE modeling guidelines. The Project Site 
drainage area encompasses 45.5 square miles and has 100-year peak discharge of approximately 
8,186 cubic ft per second (cfs). The calculated 100-year flood depths range from a minimum of 1 
ft to a maximum of 6 ft. The 1-ft flood depths occur in the alluvial fan areas toward the bottom of 
the basin, and the 6-ft flood depths occur in the well-defined waterway areas near the top of the 
watershed. 

Groundwater 
Desktop sources were consulted to characterize groundwater beneath the Project area surface. The 
Project area overlies the broad Colorado Plateaus aquifer system, a complex of several aquifers 
associated principally with the geographic area of the Colorado Plateaus. Specifically, the Project 

Painted Desert Power Solar Project 
Draft Threshold Determination Document May 2023 

72 



     
     

   
 

 
     

 
 

     
     

   
     

    
  

     
  

 
   

 
      

 
     

 
  

    
    

   

     
  

  
      

  

area overlies the regionally important Coconino (C) aquifer (Brown and Macy 2012; Jones and 
Robinson 2021). 

The distribution of aquifers in the Colorado Plateaus region is determined largely by component 
sediments' structural deformation and erosion, which is highly variable based on the geological 
history and stratigraphy of specific locations. In uplifted areas, such as the Coconino Plateau, 
younger rocks have been eroded away and aquifers are present in underlying older rocks. 

The C aquifer underlies much of the geographical area of the Colorado Plateaus system. It is an 
important aquifer within the Little Colorado River Basin, though it is dry north of Cameron and 
west of Flagstaff (BOR 2006). The C aquifer is separated from geographically co-occurring 
aquifers by stratigraphy. It is generally more than 2,500 ft below ground surface, or bgs (Hart, et 
al 2002; Bills, et al 2007) but can be much deeper in areas with intact overlying strata such as the 
Black Mesa Basin, where it is up to 4,900 ft bgs (BOR 2018). 

Another principal aquifer underlying the Coconino Plateau in the Little Colorado River Basin is 
the Navajo (N) aquifer associated with Navajo Sandstone, a stratum that, when present, overlies 
the C aquifer associated with Coconino Sandstone and De Chelly Sandstone. When present, the C 
aquifer overlies the Redwall-Muav (R-M) aquifer associated with Redwall Limestone and other 
deposits (Jones and Robinson 2021). Within the vicinity of Cameron, there is a small perched 
alluvial aquifer associated with the Little Colorado River (Bills, et al 2007). 

Groundwater Quality 
The C aquifer in the vicinity of the Project area is associated with high salinity with total dissolved 
solids exceeding 1,500 milligrams per liter (BOR 2018). Additionally, the Cameron area is the site 
of several AUMs associated with radiation levels as high as ten times above background levels 
(USEPA 2014). Previous well sampling from the Cameron area identified uranium contaminant 
levels above maximum allowed levels at the Arizona Inspection Station well and a shallow well 
at the Jack Daniels No. 1 Mine near the Project area (USGS 1994). 

Regulated groundwater in the Cameron area is monitored and treated to meet USEPA and NNEPA 
drinking water standards for uranium and other contaminants, but unregulated sources are not 
considered safe with respect to uranium or other contaminants. A regulated drinking water source 
is present in the nearby Cameron Chapter, but this may not be a feasible source for construction 
or revegetation. Unregulated and contaminated groundwater sources may be present in association 
with area AUMs that are unreclaimed or in the process of being evaluated. 
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Figure 3.2-8 Map of Hydrological Resources37 

3.3 COMPLIANCE EVALUATION 

3.3.1 Impact Analysis Methodology and Terminology 
The affected environment for the Project includes the physical area that encompasses the 
environmental, cultural, or economic resources that could be impacted by the Project or 
alternatives. The baseline conditions in the affected environment are described using publicly 

37 This map shows the original project scoping area. 
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available data augmented by field studies and information provided by local chapter officials and 
residents on some resource topics. 

Environmental impacts are evaluated by comparing possible changes to resources from the Project 
as compared to baseline conditions using the following impact terminology: 

• Impacts are categorized as beneficial, adverse, direct, indirect, or cumulative. 
• A beneficial impact indicates a positive change and an adverse impact refers to a negative 

change. 
• Direct indicates an effect that is caused by the Project or alternatives at a particular time 

and place and indirect is an effect that is attributable but further removed in time or 
proximity. 

• A cumulative impact is one that is a result of an incremental impact from the Project or 
alternatives when added to other past, present, and/or reasonably foreseeable actions. 

• The duration of impacts are referred to as short-term, temporary (e.g., a few months or 
during construction only), or long-term, permanent (e.g., effects are expected to last 
beyond construction and the resource may require mitigation to return to preconstruction 
conditions). 

• The intensity of impacts are described as negligible (barely measurable), minor (little loss 
of resource integrity and small, localized, or little consequence), moderate (would alter 
the resource but the impact could be successfully mitigated), or major (substantial, highly 
noticeable, and long-term change to the resource). 

Design features are provided by PDP to minimize or avoid potential impacts from the Project. 

3.3.1.1 Significant Impact Definition 
The definition of Significant Impact used in the preparation of the threshold determination is from 
the Navajo Nation General Leasing Regulations approved by the BIA in 2014. The definition is 
excerpted here: 

Significant Impact means a determination that an action will have a significant effect on the 
quality of the human environment after considering the following: 

i) effects on public health and safety; 
ii) effects on the unique characteristics of the geographic areas, including its historic or 

cultural resources, park lands or ecologically critical areas; 
iii) highly controversial effects on the human environment; 
iv) highly uncertain or unknown effects on the human environment; 
v) effects in terms of precedent for future actions with significant effects; 
vi) effects that may be individually insignificant, but when considered with other projects, 

have a significant impact on the environment; 
vii)effects that cause loss or destruction of scientific, cultural, or historical resources; and 
viii) effects on endangered or threatened species or habitat protected under Navajo Nation or 

federal law. (Navajo Nation General Leasing Regulations § 2304 T) 
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3.3.1.2 No Action Alternative 
Under the no action alternative, the Project would not be developed and there would be no Project-
related impacts on the environmental, cultural, or economic resources of the Project area. 

3.3.2 Geology, Mineral Resources, Soils, and Paleontology 

3.3.2.1 Compliance Evaluation 

Geology, Mineral Resources, and Soils 
The Project would not restrict access to valuable mineral deposits and is designed to avoid the 
locations of AUMs where potential future reclamation efforts may occur (GEO-1; HAZMAT-3). 
Low levels of radioactive material may be found in rocks and soils in the Project area, but these 
do not preclude safe development of the Project Site. The soils within the Project area do not 
constitute important natural resources. 

Impact Determination 
Project construction would generate localized impacts on the geology, mineral resources, and soils 
in the Project area. These would include disturbances from grading, access road improvement, gen 
tie lines, substation construction, and directional drilling for electrical cable installations. The POD 
proposes a light-on-land approach to minimize impacts (Terabase Energy 2022). Some minor 
earthwork—including grading, fill, compaction, and erosion control—will be required to 
accommodate the placement of trackers, foundations or footings, access roads, and drainage 
features. Excavation work on the Project Site is expected to balance with no import or export of 
material. The dirt roadways within and around the Project Site would be graded and compacted. 
Some roads, including BIA RT 6730 and access roads serving the O&M facilities and the Project 
substation, would be covered with imported aggregate base course. Minimal grading work is 
expected along these routes. 

O&M activities would result in minor impacts on the geology, mineral resources, and soils in the 
Project area. The Project is expected to have a useful life of at least 35 years, subject to extension 
with component upgrades and system replacements. PDP would decommission and remove the 
system and its components at the end of the Project's useful life. The Project Site could then be 
converted to other uses or be restored to sheep grazing property. Decommissioning would result 
in minor impacts on the geology, mineral resources, and soils on the Project Site. 

Paleontology 
Impact Determination 
Minimal ground disturbance is expected with the grading, trenching, and/or boring for the access 
roads, gen tie corridor, substation, and DC and AV MV cable and communications line trenches 
and with the leveling for arrays or other facilities. Direct localized impacts on surface or subsurface 
paleontological resources may occur from ground disturbance within the Chinle Formation if the 
resources are crushed, broken, and/or moved. Exposed fossils not initially damaged or destroyed 
may be subject to long-term damage or destruction from erosion once exposed. Increased human 
activity in remote areas during construction may also indirectly permanently affect known and 
unknown paleontological resources, intentionally or unintentionally, if they are moved, removed, 
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broken, or otherwise disturbed. Impacts on paleontological resources would be permanent as they 
are non-renewable resources. Ground disturbance and/or increased human activity can also reveal 
scientifically significant fossils that would otherwise remain buried and unavailable for scientific 
study. Such fossils can be collected properly and curated into the museum collection of a qualified 
repository, making them available for scientific study and education (CULTURAL-2; PALEO-
1). 

There is potential for an unknown number of previously undiscovered or undescribed 
paleontological localities within Chinle Formation exposures in the Project area and these 
exposures may be less accessible for the long term due to infrastructure and limited access to the 
Project Site during the operational phase of the Project. During Project operation, new and 
improved access roads would allow increased human activity, including non-Project activity, in 
some previously remote areas outside the fenced and gated areas. 

Limited new ground disturbance would occur during decommissioning activities. Any disturbance 
within previously undisturbed Chinle Formation would have minimal potential to permanently 
impact unknown paleontological resources through extraction, crushing, and breaking. New and 
improved access roads that remain after Project Site security is removed may increase human 
activity in previously remote areas and permanently affect known and unknown paleontological 
resources positively through legal collection and preservation or negatively through illegal 
collection (poaching) and intentional or accidental vandalism. 

3.3.2.2 Design Features and Mitigation Measures 

Design Features 
AIR-1: Dust Control Plan 
PDP would submit a dust control plan (Appendix I) for construction and operation to the NNEPA 
for approval prior to construction. The approved plan would remain in effect throughout the 
lifetime of the Project. The plan addresses watering active construction sites or sites where 
earthmoving is planned (in accordance with HAZMAT-6), vehicle speeds and idling protocols on 
the Project Site, covering of equipment and materials, minimizing grading and excavation to 
prevent excessive dust, vehicle cleaning, and protective measures related to uranium. 

CULTURAL-2: Tribal Cultural and Paleontological Worker Training 
Prior to construction and in collaboration with the NNHHPD, PDP would provide training by a 
qualified archaeologist for all construction personnel on the recognition of buried tribal cultural 
resources and paleontological resources and the protection of these resources during construction. 

GEO-1: Access to Neighboring Abandoned Uranium Mines for Potential Future 
Reclamation 
While the Project footprint does not include any mining areas (HAZMAT-3; HAZMAT-4), the 
Project is located adjacent to 14 historic uranium mines in various stages of reclamation by the 
USEPA and NNEPA. PDP's Project design would not impede access to these mines for potential 
future reclamation efforts. 
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GEO-2: Geotechnical Evaluation 
Prior to construction, PDP would complete a full geotechnical characterization of the Project Site 
to inform the design of the foundations for Project facilities. 

PALEO-1: Paleontological Pre-Construction Survey and Unanticipated Discovery Plan 
A paleontological pedestrian survey is recommended prior to ground disturbance in areas with 
exposed Chinle Formation; monitoring of ground disturbance by an experienced vertebrate 
paleontologist is recommended in areas with exposed or shallowly buried Chinle Formation. An 
unanticipated discovery plan will be developed and include, at a minimum, guidance for: 
paleontological resource monitoring during construction within areas of disturbance; discovery 
notification; resource documentation; and potential collection and curation of important finds. 

WATER-2: Stormwater Pollution Prevention Plan 
The EPC contractor would control Project Site drainage, erosion, and sedimentation related to 
stormwater runoff. The Project developer would identify site surface water runoff patterns and 
develop measures to prevent adverse impacts associated with Project-related soil deposition and 
erosion throughout and downslope of the Project Site and Project-related construction areas. These 
measures would be implemented within the Stormwater Pollution Prevention Plan (SWPPP) and 
incorporated into the POD, as appropriate. 

Additional Design Feature for the Alternative Solar Generating Facility 
AIR-1A: Dust Control Plan 
PDP would commit to quantifying the revised dust emissions resulting from the construction and 
operation of the Alternative Solar Generating Facility if it is selected and when more data is 
available. PDP would update the dust control plan (Appendix I) for Project construction and 
operation accordingly to account for the features of the Alternative Solar Generating Facility, 
including additional earthmoving activities, and submit it to the NNEPA for approval prior to 
construction. The approved plan would remain in effect throughout the lifetime of the Project. The 
plan would address watering active construction sites or sites where earthmoving is planned (in 
accordance with HAZMAT-6), vehicle speeds and idling protocols on the Project Site, covering 
of equipment and materials, minimizing grading and excavation to prevent excessive dust, vehicle 
cleaning, and protective measures related to uranium. 

3.3.3 Air Quality and Noise 

3.3.3.1 Compliance Evaluation 

Air Quality 
Impacts on air quality are discussed in terms of Project emissions of criteria air pollutants, HAPs, 
and GHGs. Regulated pollutant emissions from Project construction and operation have been 
estimated to characterize potential emissions increases. These emissions estimates are compared 
with Coconino County's emissions inventory as a percentage of the county's annual emissions. The 
potential emissions decreases from emissions avoided because of Project operation and from the 
offsetting of traditional fossil fuel-fired generation have also been characterized. 
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The emissions calculations use emission factors for construction and operational maintenance 
equipment developed by California's South Coast Air Quality Management District to estimate 
construction worker commute and on-road construction equipment emissions (South Coast Air 
Quality Management District 2007, 2017). For off-road equipment, the appropriate emission 
factor, equipment type, quantity of equipment, and duration of use during Project construction 
were used in determining emissions. The assumption was that the estimated average number of 
construction workers each day (as many as 500, as discussed in the POD) would commute to the 
Project Site. It was estimated that approximately 15,000 total trips38 would be required to deliver 
materials and off-road equipment. 

The emissions of PM10 and PM2.5 estimated include emissions from on-road vehicle and off-road 
equipment exhaust in addition to dust. PM10 and PM2.5 emissions from dust generated by 
earthmoving activities were estimated using the Western Regional Air Partnership Fugitive Dust 
Handbook (Western Regional Air Partnership 2006). The estimated emissions calculations 
account for the Project's dust control methods, including using water during construction to control 
dust. To be conservative, it is assumed that water for dust control would be trucked to the Project 
Site from the next closest city, Tuba City, Arizona. (Appendix H includes a summary of available 
water sources.) Applicant proposed design features would be employed to further reduce 
emissions, as practicable. These mitigation measures also appear in the dust control plan 
(Appendix I) as described in AIR-1. 

Impact Determination 
Sources would not emit pollutants in excess of the emissions standards set by the director of the 
NNEPA and if the standards were to be exceeded a permit would be required from the NNEPA. 

Based on the most conservative estimate of a 12-month construction period, the Project would 
create short-term air pollutant emissions from off-road vehicle and equipment exhaust, on-road 
vehicle exhaust from travel to and from the Project Site and from material deliveries, and dust 
from soil disturbance and travel on paved and unpaved roads. Appendix C details specific types, 
quantities, commutes, and hours of use for construction equipment. 

Although Project construction would generate emissions of criteria pollutants, given the temporary 
nature of those emissions, the scope of construction activities, and the remote location of the 
Project, it is unlikely that emissions would exceed NAAQS or expose sensitive receptors to 
substantial pollutants. Table 3.3-1 lists annual estimated Project construction emissions, annual 
emissions at the county level, and emissions from Project construction as a percentage of the 
county's total emissions. The highest pollutant emissions produced by construction are CO2e, 
PM10, and NOx. The projected emissions estimate for each pollutant from Project construction is 
minor in comparison to the county's annual emissions (with an increase of 1.27% or less for each 
pollutant). Project construction emissions would be temporary. To reduce dust emissions, PDP 
would implement a dust control plan (Appendix I) that includes measures such as watering the 
Project Site (AIR-1). As a result, construction impacts on air quality would be less than significant. 

38 This analysis was based on an earlier version of the POD. 
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Table 3.3-1 Estimated Project Construction Emissions in Tons per Year 
SOURCE CO NOX SOX PM10 PM2.5 VOC HAPS CO2e 

(in metric 
tons) 

Construction 
Equipment (off-road) 53.10 75.27 0.15 3.50 3.11 10.94 1.09 12,764 

Worker and On-Road 
Construction 
Equipment 
Commuting 

4.96 1.55 0.01 39.25 4.28 0.61 0.06 1,183 

Equipment/ 
Material Delivery 6.92 7.35 0.02 56.30 6.36 1.05 0.11 1,938 

Dust from 
Construction 
Operations 

– – – 24.21 2.42 – – – 

Total 64.98 84.18 0.18 123.25 16.17 12.60 1.26 15,885 
Coconino County 
Emissions Inventory 
Total 

217,671 16,341 1,194 27,990 16,310 135,336 21,612 3,533,109 

Project Construction 
Emissions as a 
Percent of Coconino 
County Emissions 

0.03 0.52 0.02 0.44 0.1 0.01 0.01 0.45 

Source: USEPA 2017a 

Project construction may generate odors from construction equipment exhaust. Any odors from 
construction would be periodic and temporary. Because the Project is in a remote location, odors 
would not affect a substantial number of people. Therefore, impacts related to odors during 
construction would be less than significant. 

Project construction would also result in the emissions of GHGs. Internal combustion engines 
associated with construction vehicles and equipment would emit GHGs. These GHG emissions 
would result in a maximum of 15,890 metric tons of CO2e emitted during Project construction. In 
Coconino County, Project construction emissions could equal up to 0.45% of the county's total 
emission inventory for CO2e. Construction activities and corresponding GHG emissions would be 
temporary, localized, and typical of other construction projects.  

Project O&M emissions are summarized in Table 3.3-2 and would include vehicle exhaust and 
dust from weekly inspection activities—such as exhaust from on-road inspection vehicles and dust 
from travel on paved and unpaved roads—and emissions from maintenance activities, such as 
panel washing, routine maintenance, and any equipment or road repairs. Project emissions would 
increase Coconino County's annual emissions inventory by less than 0.01% for each pollutant. 
Impact on air quality from Project operation would be negligible and would not cause an 
exceedance of the NAAQS. 
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Table 3.3-2 Estimated Project Operational Emissions in Tons per Year 
SOURCE CO NOX SOX PM10 PM2.5 VOC HAPs CO2E 

(in metric 
tons) 

Maintenance/ 
Inspection 
Activities 

0.48 0.28 0.00 1.29 0.15 0.06 0.01 85 

Total 0.48 0.28 0.00 1.29 0.15 0.06 0.01 85 
Coconino 
County 
Emissions 
Inventory 
Total 

217,671 16,341 1,194 27,990 16,310 135,336 21,612 3,533,109 

Project 
Operations 
Emissions as a 
Percent of 
Coconino 
County 
Emissions 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Source: USEPA 2017a 

Decommissioning would not involve any more time or equipment than construction; therefore, the 
impacts on air quality from decommissioning would be less than or equal to the construction 
impacts. 

The use of solar power to generate electricity could also reduce the need for electricity generation 
from new traditional fossil fuel power plants. The Project would annually displace CO2, NOx, 
PM2.5, and sulfur oxides (SOx) produced by the Arizona electric grid and decrease the creation of 
air pollutant emissions in the atmosphere from traditional fossil fuel power plants (Table 3.3-3). 
Avoided emissions were obtained from the USEPA's 2021 AVoided Emissions and geneRation Tool 
(AVERT) for the Arizona region. The estimated potential annual emissions avoided are based on 
the 750MW design capacity of the Project. This is a general upper-boundary estimate of the 
potential avoided emissions and the AVERT model cannot with certainty estimate long-term 
avoided emissions associated with the Project. 

Table 3.3-3 Estimated Annual Avoided Emissions for Project Operations 
POLLUTANT CO2 

(in tons) 

NOX 

(in tons) 

SOX 

(in tons) 

PM2.5 

(in tons) 

Annual Avoided 
Emissions 491 592 196 58 

Source: USEPA AVERT 2021 

The web edition of the USEPA's CO-Benefits Risk Assessment (COBRA) was used to estimate 
the potential health benefit impacts of these avoided emissions in the state of Arizona based on the 
following inputs: 

• “Arizona” was selected as the state where the emissions changes would occur. 
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• “Fuel Combustion: Electric Utility” was selected as the sector where the emissions 
changes would occur. 

• The change of emissions used the annual avoided emissions for CO2, NOX, SOX, and 
PM2.5 (Table 3.3-3). 

The COBRA model provides estimated ranges of reduced occurrences of health events due to air 
pollution, such as mortality, nonfatal heart attacks, and hospitalizations. It also estimates the total 
health benefit, which encompasses all saved costs of the avoided health events. For Arizona, 
COBRA estimates the 2023 total health benefit ranges to be $3,642,823 to $8,219,593 at a 3% 
discount rate and $3,251,985 to $7,330,369 at a 7% discount rate. COBRA estimates statistical 
lives saved within the state of Arizona for calendar year 2023 to range from 0.326 to 0.741 
(USEPA COBRA 2021).  

Decommissioning would require activities similar to those associated with construction; therefore, 
impacts on air quality from Project decommissioning are anticipated to be similar to those reported 
for Project construction (Table 3.3-1). 

Noise 
The general human response to changes in sound levels that are similar in frequency content (such 
as increases in continuous traffic noise levels) are summarized as follows: 

• a 3-dBA change in sound level is considered a barely noticeable difference. 
• a 5-dBA change in sound level is noticeable. 
• a 10-dBA increase is considered a doubling in loudness. 

The A-weighting network measures sound similarly to the way a person perceives sound. Table 
3.2-5 presents A-weighted sound levels and the general subjective responses associated with 
common sources of noise in the physical environment. 

Table 3.2-4 Typical Sound Levels Measured in the Environment and Industry 
NOISE SOURCE AT A GIVEN 

DISTANCE 
SOUND LEVEL 

(in A-weighted dBA) 

QUALITATIVE 
DESCRIPTION 

Carrier deck jet operation 140 
Civil defense siren (100 ft) 130 Pain threshold 
Jet takeoff (200 ft) 120 Deafening 
• Auto horn (3 ft) 
• Pile driver (50 ft) 
• Rock music concert environment 

110 Maximum vocal effort 

• Jet takeoff (100 ft) 
• Shout (0.5 ft) 
• Ambulance siren (100 ft) 
• Newspaper press (5 ft) 
• Power lawnmower (3 ft) 

100 
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NOISE SOURCE AT A GIVEN 
DISTANCE 

SOUND LEVEL 

(in A-weighted dBA) 

QUALITATIVE 
DESCRIPTION 

• Heavy truck (50 ft) 
• Power mower (100 ft) 
• Motorcycle (25 ft) 
• Propeller plane flyover (1,000 ft) 

90 
Very loud/Annoying; hearing 
damage with 8 hours of 
continuous exposure 

• Pneumatic drill (50 ft) 
• Garbage disposal (3 ft) 
• High urban environment 

80 Very loud 

• Passenger car, 65 miles per hour (25 ft) 
• Living room stereo (15 ft) 
• Vacuum cleaner (3 ft) 

70 Loud/Intrusive (telephone use 
difficult) 

• Air conditioning unit (20 ft) 
• Human voice (3 ft) 
• Department store environment 

60 

• Light auto traffic (50 ft) 
• Residential air conditioner (50 ft) 
• Private business office environment 

50 Moderate/Quiet 

Estimated existing daytime sound level for 
land use Category 6: very quiet, sparse 
suburban or rural areas 

43 

• Living room/bedroom 
• Bird calls (distant) 40 

Estimated existing nighttime sound level for 
land use Category 6: very quiet, sparse 
suburban or rural areas 

37 

• Library soft whisper (5 ft) 
• Quiet bedroom environment 30 Very quiet 

Broadcasting/recording studio 20 Faint 
10 Just audible 

0 Threshold of human audibility 
Sources: New York State Department of Environmental Conservation 2001; Cowan 1993 

In outdoor settings, the rate at which noise attenuates (decreases) is influenced by the distance 
separating noise sources and noise receptors, as well as local conditions such as traffic, topography, 
and weather. Generally, when noise is emitted from a point source, the noise is attenuated an 
average of 6 dBA each time the separating distance is doubled. 

The construction noise level was estimated using the FHWA Roadway Construction Noise Model 
(RCNM) Default Noise Emission Reference Levels and Usage Factors (FHWA 2006), a national 
model for the prediction of construction noise. Although the Project is not a road construction 
project, the RCNM includes the same types of equipment that would be used in Project 
construction. The RCNM has noise levels for various types of equipment pre-programmed into the 
software; therefore, the noise level associated with the equipment is typical for the equipment type 
and not based on any specific make or model. The RCNM assumes the maximum sound level 
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(LMAX) for the Project is the maximum sound level for the loudest piece of equipment operating at 
the Project property boundary closest to the NSA. 

Worker commutes and material delivery vehicles would generate short-term noise with little effect 
on the hourly average noise level. In comparison to other construction equipment noise, the 
increased frequency of vehicles passing would not be noticed. Therefore, this traffic was not 
included in the Project construction noise analysis. Additionally, decreases in noise levels due to 
atmospheric interference (i.e., weather) or intervening structures were not accounted for in the 
analysis. 

The use of equipment such as inverters, MV transformers, solar tracker motors, hand power tools, 
and basic utility and pickup trucks during O&M would also elevate ambient noise levels. The types 
of equipment proposed typically operate in the range of 58 to 80 dBA at the source. In outdoor 
settings, noise decreases as the distance between noise sources and receptors increases and at rates 
influenced by local conditions, such as traffic, topography, and weather. Generally, when noise is 
emitted from a point source, the noise is decreased an average of 6 dBA each time the separating 
distance is doubled (Nuclear Regulatory Commission 2021).  

The estimated construction noise levels are compared to the existing conditions at the Project Site, 
classified as ANSI Category 6 with an estimated existing daytime LEQ of 43 dBA and an estimated 
existing nighttime LEQ of 37 dBA. 

Impact Determination 
During the construction period, the total noise level at NSA 1 would consist of the estimated noise 
generated by Project construction activities combined with the estimated ambient baseline noise 
level. NSA 1 is a residence approximately 0.42 miles (2,200 ft) southwest of the closest Area 1 
Project boundary, 2.29 miles northwest from the center of the construction area. The maximum 
noise levels are based on the simultaneous operation of the maximum amount of construction 
equipment in use (Appendix C). Calculations assume all equipment is located at the center point 
of the solar array construction area. 

Table 3.3-5 Calculated Noise Levels of Area 1 Construction at the Nearest Sensitive Receptor 
NOISE LEVELS CALCULATE 

D LMAX 

(in dBA) 

CALCULATE 
D LEQ TOTAL 

(in dBA) 

NOISE LEVEL, 
AMBIENT 

AND CONSTRUCTION 

LEQ 

(in dBA) 

Ambient Baseline Noise 
Level39 – – 43.0 

Noise Level at Nearest 
Residence (11,200 ft from 
the center of Area 1) 

50.3 52.3 51.4 

As shown in Table 3.3-4, the total noise level at the nearest sensitive receptor during daytime 
construction is conservatively estimated to be approximately 51.4 dBA. The outdoor noise level 

39 Baseline noise level based on estimated local land use. 
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the Project Site, covering of equipment and materials, minimizing grading and excavation to 
prevent excessive dust, vehicle cleaning, and protective measures related to uranium. 

NOISE-1: Noise-Reducing Practices and Work Hour Restrictions 
PDP would follow noise-reducing practices during construction, including maintaining equipment 
to proper manufacturer's specifications and limiting excessive use of horns or other loud signals 
on the Project Site except when needed as safety alerts. All construction, clearing, and grading 
activities within the Project footprint would be limited to the hours of 7:00 AM to 7:00 PM Monday 
through Friday and 8:00 AM to 6:00 PM Saturday and Sunday. 

Additional Design Feature for the Alternative Solar Generating Facility 
AIR-1A: Dust Control Plan 
PDP would commit to quantifying the revised dust emissions resulting from the construction and 
operation of the Alternative Solar Generating Facility if it is selected and when more data is 
available. PDP would update the dust control plan (Appendix I) for Project construction and 
operation accordingly to account for the features of the Alternative Solar Generating Facility, 
including additional earthmoving activities, and submit it to the NNEPA for approval prior to 
construction. The approved plan would remain in effect throughout the lifetime of the Project. The 
plan would address watering active construction sites or sites where earthmoving is planned (in 
accordance with HAZMAT-6), vehicle speeds and idling protocols on the Project Site, covering 
of equipment and materials, minimizing grading and excavation to prevent excessive dust, vehicle 
cleaning, and protective measures related to uranium. 

3.3.4 Biological Resources 

3.3.4.1 Compliance Evaluation 
Of all the listed species with the potential to occur in the Project area, the NNDFW review 
determined that golden eagle, ferruginous hawk, peregrine falcon, Peebles' blue-star, and Beath's 
milkvetch have the potential to occur in the Project area. Except for the Peebles' blue-star, which 
was down listed to a sensitive species, these are all G3 and G4 species. Species-specific surveys 
and revegetation of temporary access and use areas are identified as conditions of approval. 

Vegetation Communities 
The Project area supports a low-cover vegetation community. Approximately 0-25% of area soils 
are vegetated (Natural Resources Conservation Service 2012, 2020). Much of the vegetation 
present would be directly or indirectly impacted by the Project. Approximately 423 acres of the 
Project Site would be permanently impacted and 4,950 acres temporarily impacted. Another 17 to 
24 acres or more could be impacted by alternative components such as the substation and gen tie 
alignment. Temporary impacts are those associated with site preparation and construction and 
permanent impacts are those associated with constructed facilities and operation. Permanent 
infrastructure would include access and maintenance roads (most existing), powerline structures, 
the substation and expansion of the existing Moenkopi Substation, and the solar array areas. 

The Project is expected to have a useful life of at least 35 years, after which decommissioning and 
reclamation would occur. The Project Site would be reclaimed to NNDFW standards and to suit 
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future land uses (Terabase Energy 2022). “Permanent” Project impacts would persist for the 
proposed life of the development rather than into perpetuity. The Navajo Nation and chapter 
officials would determine the future land use of the Project Site prior to decommissioning. 

Removal of vegetation would directly impact plant mortality and injury, soil compaction, 
infiltration rates, and erosion (Lovich and Bainbridge 1999; Newman and Redente 2001; Belnap 
and Herrick 2006). The Project would also result in some habitat fragmentation, which converts 
large continuous patches of a vegetation community into numerous smaller, less functional areas 
(Roig-Silva 2013; USDOE 2014). Indirect impacts from disturbance and vegetation removal could 
also alter soil temperatures and moisture regimes, particularly underneath solar PV panels. 

Ground disturbance from construction would make vegetation communities more susceptible to 
the introduction or spread of noxious weeds or invasive plants, resulting in indirect adverse long-
term moderate impacts. Seeds of noxious species could unknowingly be carried on vehicles or 
heavy equipment and on the clothing and shoes of personnel. Roads can be a significant conduit 
for the spread of noxious weeds or undesirable plants (Gelbard and Belnap 2002). 

Indirect impacts would include changes in plant density, abundance, and species diversity since 
disturbed areas would not necessarily regenerate with the same species in the same abundance 
(Hickman, et al 2013) and colonization by species from nearby native communities may be slow 
(Paschke, et al 2005; Newman and Redente 2001). Restoration of plant communities in arid 
climates, such as the Project area, can be particularly difficult (Monsen, et al 2004). 

Other impacts could include damage to vegetation from accidental spills and leaks of petroleum 
products or other containments (BLM/DOE 2010). A leak from a construction vehicle is unlikely 
to be of sufficient duration or size to warrant large-scale treatment or reporting and would affect 
small areas, if any. Moreover, through the implementation of best management practices, 
construction vehicles and equipment would be properly maintained to minimize the frequency of 
accidental spills and leaks. The deposition of dust generated during clearing and grading activities 
and operational use of access roads could reduce plant photosynthesis and productivity (Farmer 
1993), but this would be largely avoided by implementing surface spraying when needed to control 
dust. With the implementation of avoidance and mitigation measures (Section 3.3.4.2), impacts 
from accidental spills/leaks or dust would be short-term and of negligible to minor intensity. 

Impact Determination 
Project impacts on vegetation have been reduced and mitigated by selecting a Project area that is 
previously disturbed and scarcely vegetated. However, vegetation present would be removed or 
disturbed and further fragmented beyond the time frame of construction. Mitigation in the form of 
revegetation of temporary use areas would occur after construction (BIO-1). In addition, the use 
of herbicides would be employed in accordance with BIO-5. Other reclamation activities would 
occur during decommissioning. Therefore, impacts on vegetation would be direct and indirect, 
long-term, and moderate in intensity compared to the baseline. 

Wildlife 
During construction, marginal quality wildlife habitat would be directly and indirectly impacted 
by ground disturbance, vegetation removal, human activity, and fragmentation. Approximately 
423 acres of the Project Site would be impacted permanently and 4,950 acres temporarily. Another 
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17 to 24 acres could be impacted by alternative components such as the substation and gen tie 
alignments. 

Temporary impacts are those associated with site preparation and construction activities, and 
permanent impacts are those associated with constructed facilities. Permanent infrastructure would 
include access and maintenance roads (most existing), powerline structures, the substation and 
expansion of an existing substation, and the solar array areas. The Project is expected to have a 
useful life of at least 35 years, after which decommissioning and reclamation would occur. The 
Project Site would be reclaimed to NNDFW standards and to suit future land uses (Terabase 
Energy 2022). “Permanent” Project impacts would persist for the proposed life of the development 
rather than into perpetuity. The Navajo Nation and chapter officials would determine the future 
land use of the Project Site prior to decommissioning. 

During the expected 35-year operational life of the development, most of the Project Site, except 
areas with constructed facilities, would be largely available to some wildlife. Some species would 
be attracted to the cover and shelter the panel arrays offer. However, other species would avoid 
the area due to loss or alteration of vegetation and human activity. Some would use the Project 
Site at night or while workers are not present. Predatory animals may be deterred from hunting 
due to the presence of panel arrays and other facilities. 

Within the Project area, wildlife habitat would be modified by a change in vegetation composition 
and density, resulting in a change in wildlife use. In addition to the direct loss of habitat, human 
activity and noise in the Project area would result in effective habitat loss. Disturbance, and barriers 
such as fences, can alter the ways wildlife uses or moves through an area and could push individual 
animals from preferred habitat into less suitable habitat. Such displacement would likely be 
localized around the Project Site (Roig-Siva, et al 2013). Earthmoving and heavy equipment and 
vehicle traffic could result in the direct injury or death of less mobile wildlife or those that use 
burrows, but very few of these species are using the Project area (Ecosphere 2020a). 

No construction would occur within the Little Colorado River or its floodplain, which provide the 
area's highest quality wildlife habitat. Access to resources provided by the Little Colorado River 
would be restricted during construction in the immediate vicinity due to human activity and noise, 
but wildlife would be expected to access the Little Colorado River during the operational life of 
the development. The potential for impacts from increased sedimentation or the potential for spills 
during Project construction and operation would be avoided or mitigated with the implementation 
of best management practices. Direct and indirect impacts on wildlife habitat in the Little Colorado 
River corridor would be short-term and negligible. 

Impact Determination 
Project impacts on wildlife are reduced because the Project Site is in a previously disturbed and 
scarcely vegetated area that provides a generally low-quality habitat largely unoccupied or sparsely 
populated by potential resident species. Nonetheless, soils and vegetation present that provide 
structure, cover, and food sources to wildlife would be removed or disturbed beyond the 
construction time frame. Therefore, impacts on wildlife would be direct and indirect, long-term, 
and minor to moderate in intensity compared to the baseline. Mitigation may occur during 
decommissioning. 
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Migratory Birds 
Impacts on migratory birds include the loss of marginal quality potential shrub- and ground-
nesting, foraging, migration, and dispersal habitat in permanent impact areas and the reduction of 
food resources associated with vegetation loss. Additional impacts on migratory birds may result 
from collisions with PV panels and associated transmission infrastructure. Kosciuch, et al analyzed 
avian fatality data from 13 studies at ten PV solar sites in the Southwestern US and calculated an 
average fatality estimate of 2.49 birds per MW per year. Kosciuch, et al found that the species with 
the highest adjusted composition of fatalities among projects were widely distributed ground-
dwelling birds with large populations in the area where the studies occurred (Kosciuch, et al 2020). 
Temporary impacts on migratory birds include avoidance of the Project area due to noise and 
increased human activity during construction. 

Impacts on migratory birds are expected to be greater should construction occur within the 
migratory bird breeding season (early May to early August). A pre-construction nest survey may 
be necessary before vegetation clearing is scheduled. 

Impact Determination 
Project impacts on migratory birds are reduced because the Project Site is in a previously disturbed 
and scarcely vegetated area that provides a generally low-quality habitat largely unoccupied by 
potential resident species. If vegetation clearing were scheduled within the migratory bird nesting 
season, a pre-construction survey for nesting migratory birds would be conducted (BIO-3). There 
is also potential for birds to collide with PV panels and associated transmission infrastructure. 
Therefore, impacts on migratory birds would be direct and indirect, long-term, and minor to 
moderate in intensity compared to the baseline. Mitigation may occur during decommissioning. 

Special Status Species 
Of all the listed species with the potential to occur in the Project area, the NNDFW review of the 
BE determined that only golden eagle, ferruginous hawk, peregrine falcon, Peebles' blue-star, and 
Beath's milkvetch have the potential to occur in the Project area. Except for the Peebles' blue-star, 
which was down listed to a sensitive species, these are all G3 and G4 species. 

Ferruginous Hawk, NESL Group 3 Species; Golden Eagle, NESL Group 3 Species; 
Peregrine Falcon, NESL Sensitive Species 
There is suitable foraging habitat throughout the entire Project area for the ferruginous hawk, 
golden eagle, and peregrine falcon. Though it seemed that there might be potential for suitable 
nesting habitat less than 1 mile east of the Project Site on Ward Terrace, intensive raptor surveys 
completed in 2021 (BIO-2) resulted in documentation that the terrace provides few nesting 
opportunities for larger raptors and overall is considered poor nesting substrate due to the rapid 
erosion of the terrace and the instability of, or lack of, platforms or shelves for nest building. The 
2021 raptor surveys detected no nesting use of the Project area by any of these species. No historic 
records indicate nesting in the area. Ferruginous hawks and golden eagles were observed flying 
over the Project area on several occasions over the 2 years of field surveys, but no other use was 
observed. Peregrine falcons were not observed. 

Direct adverse impacts on potential foraging habitat would result from vegetation loss and 
increased fragmentation, particularly from roads and transmission lines. Adjacent habitat may be 
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indirectly impacted in the long term by increased traffic and human disturbance, modifications to 
vegetation from dust, invasive species, and increased use by displaced herbivores. Glare from the 
facility may also affect ferruginous hawks that incidentally occur in or near the Project area. 
Impacts on potential ferruginous hawk foraging habitat would be considered moderate and 
temporary as the Project area is already subject to disturbance and fragmentation from previous 
land uses. 

The presence of powerlines and the facility would increase the risk of collision with human-made 
structures and, therefore, injury or mortality for ferruginous hawks. Ferruginous hawks roosting 
or perching on powerlines may be electrocuted, causing injury or mortality. 

Impact Determination 
Impacts of Project construction and operation on ferruginous hawks and golden eagles are 
expected to be direct, indirect, and long-term and of minor to moderate intensity. The most serious 
impact would be the potential for electrocution, which would be largely avoided and mitigated by 
implementing BIO-4 and BIO-6. Peregrine falcons are not present and impacts on that species 
would be indirect and long-term, but negligible in intensity. 

Peebles' Blue-Star and Beath's Milkvetch, NESL G4 Species 
Assessment of the potential for these species to occur within the Project area is based on suitable 
habitat identified during desktop and field studies completed in 2019. Peeble's blue-star pre-
construction surveys were initiated during the 2021 flowering period (BIO-2) and this species was 
found within the proposed gen tie footprint at the extreme western extent. It is likely that most 
plants present would be spanned by the proposed gen tie and impacts avoided. Beath's milkvetch 
was not found. Impacts on this species would be indirect and associated with loss of potentially 
suitable but currently unoccupied habitat. 

Earthmoving activities and construction traffic may destroy the present individuals or small 
populations if they cannot be avoided. Any spill of industrial fluids could impact individuals or 
habitat. Indirect impacts from construction and operation would include soil compaction, changes 
in temperature and moisture regimes, the potential for introducing and spreading competitive 
invasive species, and habitat fragmentation. Areas adjacent to the Project Site would be indirectly 
impacted by dust during construction, the potential for sedimentation or changes in surface water 
flows, and a decrease in the local abundance of pollinators. 

Impact Determination 
Project impacts on Peeble's blue-star would be largely avoided because the proposed gen tie would 
span most occupied habitat. However, a relatively few individuals may be lost, resulting in direct, 
adverse, and short-term impacts on the population. Indirect long-term impacts would occur in 
association with vegetation and soil changes to the Project area. These impacts would be minor in 
intensity compared to the baseline. Impacts on Beath's milkvetch, which is not currently present 
in the Project area, would be indirect and long-term, but negligible in intensity compared to the 
baseline. 
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3.3.4.2 Design Features and Mitigation Measures 

Design Features 
BIO-1: Noxious Weed Control and Vegetation Management, Revegetation, and 
Monitoring 
To minimize site disturbance, erosion, and weed establishment and to maintain wildlife and 
pollinator habitat in the Project area, revegetation would use an NNHP botanist-approved native 
seed mix (or mixes) in the temporary use areas identified by the NNDFW conditional approval 
letter where vegetation was present prior to disturbance. Noxious weed and vegetation 
management plans would be prepared as needed to mitigate short-term impacts during 
construction. 

BIO-2: Pre-Construction Clearance Surveys and Monitoring 
The NNDFW conditional approval for the Project required pre-construction surveys for select 
raptors and two sensitive plant species. These surveys were conducted in 2021 with no new raptor 
nests detected within a 1-mile radius of the Project area. Beath's milkvetch was found near the 
Moenkopi Substation. 

BIO-3: Migratory Bird Treaty Act Compliance 
Impacts on migratory birds are expected to be greater should construction occur within the 
migratory bird breeding season, generally between the beginning of mid-April and the end of July. 
A pre-construction survey for nesting migratory birds may be necessary before vegetation clearing 
if scheduled to occur during migratory bird nesting season. 

BIO-4: Golden Eagle Protection 
PDP would adhere to the Bald and Golden Eagle Protection Act and Navajo Nation Raptor 
Electrocution Prevention Regulations. Any analysis of potential impacts on, and mitigation for, 
the golden eagle would be done during ongoing coordination with the USFWS and NNDFW. 

BIO-5: Limitation of Herbicide Use to Non-Persistent, Immobile Substances 
As determined in consultation with the USFWS and/or NNDFW, only herbicides with low toxicity 
to wildlife and non-target native plant species would be used. 

BIO-6: Raptor Electrocution Prevention 
The Project would implement current guidelines and methodologies in designing and analyzing 
proposed transmission facilities to minimize the potential for raptors and other birds to collide or 
be electrocuted by them. Measures would be coordinated with the NNDFW and would comply 
with Navajo Nation Raptor Electrocution Prevention Regulations. 

3.3.5 Cultural and Historic Resources 

3.3.5.1 Compliance Evaluation 
All 33 sites evaluated as either NRHP eligible or NRHP undetermined and those sites with AIRFA 
concerns would be avoided. This includes human burial sites identified during surveying or 
interviews. With full implementation of the management recommendations provided by the 
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NNHPD in the Cultural Resources Compliance Form for the Project (Appendix E), no significant 
or potentially significant cultural properties would be adversely affected. 

3.3.5.2 Design Features and Mitigation Measures 

Design Features 
CULTURAL-1: Site Avoidance, Monitoring, Discovery, and Treatment Plan 
PDP would avoid all cultural, historic, and other tribal resources identified by the NNHHPD that 
require avoidance (Appendix E). Specifically, the NNHHPD requires that the Project 
archaeologist clearly demarcates with lathe and flagging 50-foot offsets around each protected 
resource prior to construction. These lathe and flagging barriers will remain in place throughout 
Project construction and be removed after the completion of Project construction. No surface-
disturbing activities or vehicle traffic are allowed within the barriers. In addition, a qualified 
archaeologist must monitor all earth-disturbing construction activities within 100 ft of the flagged 
avoidance zones. The monitoring archaeologist must obtain a Class C Permit from the NNHHPD 
prior to any monitoring or construction activities. A report summarizing monitoring activities must 
be submitted to the NNHHPD within 30 days of the completion of Project construction. 

In the event of a subsurface discovery during the Project's lifetime, all construction within 200 ft 
of the discovery would be immediately halted and a qualified archaeologist would examine and 
evaluate the remains. Should the remains be identified as cultural deposits/features of antiquity, or 
if human bone is found, the Project archaeologist would immediately contact the NNHHPD and 
inform them of the nature and condition of the discovery. All maps, photographs, notes, and 
Geographic Information Systems (GIS) data would be sent to the NNHHPD to assist in their 
evaluation and consultation process. The NNHHPD would then determine appropriate mitigation 
measures for the discovery before construction in the area could resume. These measures may 
include, but are not limited to, directing the archaeologist to document and map the stratigraphic 
profile, extraction of dating or other sample types, excavation of isolated features, complete 
avoidance of the area, or full data recovery (excavation) if the area cannot be avoided. Due to the 
variable situations associated with construction, discoveries would be evaluated by the NNHHPD 
on a case-by-case basis and any number of other measures could be employed depending on the 
nature, sensitivity, and/or information potential of the discovery. 

CULTURAL-2: Tribal Cultural and Paleontological Worker Training 
Prior to construction and in collaboration with the NNHHPD, PDP would provide training by a 
qualified archaeologist for all construction personnel on the recognition of buried tribal cultural 
resources and paleontological resources and the protection of these resources during construction. 

CULTURAL-3: Native American Graves Protection and Repatriation Act Compliance 
PDP would consult with the NNHHPD under the terms of NAGRA. Any planning for treatment 
of historic properties or mitigation would take such consultations into account. 

Painted Desert Power Solar Project 
Draft Threshold Determination Document May 2023 

93 



     
     

  

  

 
 
      

    
   

    
 

  
  

 
 

  

     
     

  
 

 
   

  

  
  

          
  

     

 
     

  
    

  
      

    
      

   
    

    

3.3.6 Hazards, Hazardous Materials, and Waste 

3.3.6.1 Compliance Evaluation 

Hazards 
PDP procured a Phase I ESA to identify potential hazards at the Project Site. No abandoned 
landfills were identified within the Project Site, but inactive AUMs were identified in the vicinity 
of the Project Site (SWCA 2022). PDP used data generated from the Phase I ESA to develop AUM 
exclusion areas to prevent both permanent and temporary impacts. These AUM exclusion areas 
would minimize worker exposure to soil and dust potentially contaminated with uranium (Figure 
3.2-1). Additionally, PDP would use the proposed design features and mitigation measures 
described below to ensure that Project Site development activities minimize worker exposure to 
potential hazards and do not preclude access to AUMs for further studies, characterizations, or 
potential future reclamation activities conducted by other parties (HAZMAT-3; HAZMAT-4). 

Hazardous Materials 
Hazardous materials on the Project Site are expected to be limited to fuels and transformer fluids 
and would require monitoring. Step-up transformers at the Project substation would be installed 
within concrete basins to contain any leaks or spills. Design features, including implementation of 
a hazardous material handling plan and a spill prevention, control, and countermeasure (SPCC) 
plan, would minimize the potential impacts on public health and safety from spills of hazardous 
materials. Therefore, the risk of worker or public exposure to hazardous material would be 
negligible. 

Worker exposure to hazardous material would be avoided by clearly communicating the AUM 
exclusion areas and following Project Site-specific protocols listed in the Health and Safety Plan, 
or HASP (HAZMAT-5). 

Solid and/or hazardous material waste from the Project is expected to be generated by isolated fuel 
spills or PV modules damaged during shipping or construction. Contaminated soils from isolated 
spills are unlikely to exceed 150 lbs and would be disposed of in steel drums, with any damaged 
modules removed from the Project Site by the EPC contractor and recycled or disposed of 
according to Navajo Nation, state, and federal regulations (HAZMAT-1). 

Construction Waste 
Construction waste would be generated from the installation of the solar arrays and related 
facilities. Construction waste is expected to be minimal and consist mostly of recyclable materials, 
such as cardboard, steel, and electrical wiring. The EPC contractor responsible for daily on-site 
management of construction would carefully disassemble and recycle shipping containers and 
solar panel packaging to minimize solid waste impacts and would contract with a waste and 
recycling service provider to ensure all waste generated from Project construction is disposed of 
in accordance with applicable regulations (Section 2.2.10). The EPC contractor would store, 
collect, and dispose of solid waste in such a manner as to prevent fire and health hazards, rodent 
harborage, insect breeding, accidents, and odor and ensure that no littering on the Project Site or 
neighboring properties would occur during construction (HAZMAT-2). 
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To minimize the risk of fire and exposure to hazardous materials associated with the BESS, the 
battery modules would be installed inside enclosed containers that allow access for maintenance 
but not for human entry. The containers would be constructed in accordance with all applicable 
building and fire codes. Fire suppression systems would be installed in the BESS. 

The solar arrays and Project Site would be regularly inspected during operation. Any damaged or 
defective PV modules, inverters, or other equipment would be taken out of service and recycled 
or disposed of in accordance with all applicable regulations. Therefore, there is a very low risk of 
exposure to hazardous substances associated with these components. 

Decommissioning would have impacts similar to those associated with construction since it would 
involve similar equipment and activities and would occur over roughly the same number of 
months. During decommissioning, the potential sources of public health and safety risks—such as 
hazardous fuels, transformer fluids, and electrical equipment—would be removed from the Project 
Site. 

In summary, impacts concerning hazards, hazardous materials, and waste would be minimized 
through the implementation of design features and site-specific health and hazardous material 
plans. Once decommissioning is complete, the conditions at the Project Site would return to pre-
Project conditions. 

3.3.6.2 Design Features and Mitigation Measures 

Design Features 
HAZMAT-1: Hazardous Material Handling and Spill Prevention and Response Plans 
Prior to the start of construction, PDP would prepare hazardous material handling and SPCC plans 
to reduce the potential for contamination and exposure of workers and the public to hazardous 
material in the event of a spill and to require that any surface spills are cleaned expediently and 
any contaminated soil disposed of properly. 

HAZMAT-2: Waste Disposal 
PDP would require that the EPC contractor responsible for daily on-site management of 
construction carefully disassemble and recycle shipping containers and solar panel packaging to 
minimize solid waste impacts and store, collect, and dispose of solid waste in such a manner as to 
prevent fire and health hazards, rodent harborage, insect breeding, accidents, and odor. The EPC 
contractor would ensure that no littering on the Project Site or neighboring properties occurs during 
construction. Prior to construction, an agreement would be made with Blanding Landfill, Flagstaff 
Landfill, or another qualified facility and a waste and recycling service provider so waste generated 
from Project construction is disposed of in accordance with applicable regulations. 

HAZMAT-3: Avoidance of Abandoned Uranium Mines 
All mapped AUMs should be avoided during Project construction and operation with a 100-ft land-
use buffer around mine boundaries to allow access for any potential future assessment and 
mitigation of AUMs (GEO-1) and to ensure Project construction activities would not impact 
known AUMs and possibly create CERCLA liability. 
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HAZMAT-4: Refining Abandoned Uranium Mine Exclusion Areas as Needed 
AUM-related exclusion areas should be refined based on Project-specific exposure scenarios 
within the context of the total radiation doses workers may receive while constructing the Project. 
Additional field data verification, limited soil sampling and analysis, and site-specific toxicology 
and exposure assessments may be needed. 

HAZMAT-5: Health and Safety Plan 
A site-specific HASP for Project construction and operation should be prepared and implemented. 
The plan should include discussions of proper personal protective equipment (PPE) and inform 
workers of potential hazards. 

HAZMAT-6: Dust Suppression Measures 
Dust control best management practices should be implemented during Project construction and 
operation (AIR-1; Appendix I). On-site and local water should be tested for safety before use in 
dust suppression because the prevalence of uranium and other constituents in local groundwater 
could pose concerns for human contact and ingestion and/or inhalation of water mist. 

3.3.7 Land Use, Tribal Trust Lands, Grazing, and Agriculture 

3.3.7.1 Compliance Evaluation 

Land Use 
Transportation 
Access to the Project Site would be via US 89 and BIA RT 6730. The turnout from US 89 onto 
BIA RT 6730 would be enlarged, improved, or paved and BIA RT 6730 would be widened and 
resurfaced to handle the Project construction, operation and maintenance, and emergency traffic 
during all weather conditions. Four new roads would be constructed for access to and within Areas 
1 and 2 and two temporary construction access routes would be used for installation of the West 
and East Connectors. If the full 750MW Project is built in a single phase, there would be short-
term traffic impacts on US 89 and BIA RT 6730 from construction, expected at its peak to require 
an average of approximately 70 daily round trips by workforce personnel vehicles and 48 vehicles 
per day associated with the delivery of equipment and supplies. Any public street surfaces 
damaged by construction traffic would be restored to pre-existing conditions within 6 months of 
completion of the full-scale Project build-out. During operation, maintenance and security 
personnel would generate approximately 15 to 20 trips per day, plus additional trips during panel 
cleaning events. Each panel cleaning period could require an average of up to 10 water truck 
deliveries per day. Improvements and ongoing maintenance and repair would result in long-term, 
moderate beneficial direct and indirect impacts on approximately 14.2 acres of existing public 
transportation facilities used for access to the Project Site. 

During construction, proposed Access Road 2 North would provide access to the northwest corner 
of the Project Site via the runway of the abandoned airstrip (formerly Cameron Airport). This road 
would be graded and improved due to the increased traffic volume and heavy loads transported on 
these roads during construction. During operation, Access Road 2 North may only be used for 
emergencies. Improvements and ongoing maintenance and repair would result in long-term, 
moderate beneficial direct impacts on approximately 6.9 acres of dirt runway. Because the airstrip 
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is inactive, traditional airport activity would not be impacted during Project construction or 
operation. 

Utilities 
The proposed Project would provide a new source of up to 750MW of renewable energy. This 
would result in long-term beneficial direct impacts on electrical utility service supplied by the 
existing APS transmission facilities; long-term beneficial indirect impacts on the Navajo Nation, 
the facility's leaseholder; and long-term beneficial direct impacts on entities with renewable energy 
development goals, including the Navajo Nation, the state of Arizona, and local customers. The 
existing infrastructure at the Moenkopi Substation would be expanded to the south with additional 
equipment required to connect the proposed gen tie. Short-term, adverse direct impacts are possible 
should temporary power outages occur upon final interconnection between the Project and the 
existing utility infrastructure at the Moenkopi Substation or during maintenance scheduled outside 
of peak load periods. These impacts would range from negligible to minor, depending on the 
duration of any power outages. Existing buried pipelines would be flagged and staked for 
avoidance during Project construction; thus, impacts would be avoided during construction and 
impacts are not anticipated during Project operation. 

Recreation 
Fencing the Project's perimeter would eliminate approximately 1,784.52 acres from the 
southeasternmost extent of the Little Colorado River Navajo Tribal Park from recreational use and 
the generation of revenue from permits issued by the park for such use. There are insufficient data 
to indicate the extent permitted individuals and regional tourists use the area. The removal of 
recreational acreage and resulting revenue loss would result in permanent minor adverse direct and 
indirect impacts on the Little Colorado River Navajo Tribal Park. 

Mining Reclamation 
Project area development activities would avoid historic AUMs. Additionally, access to AUMs for 
long-term studies, characterization, and potential future reclamation activities would be 
maintained during Project construction and operation. Direct and indirect impacts would be 
avoided during Project construction and operation. 

Tribal Trust Lands 
Resolutions supporting the land withdrawal from the Cameron and Coalmine Canyon chapters and 
approval of the withdrawal by the Navajo Nation are required for a solar lease. The withdrawal of 
the Project Site results in a reduction of 4,563 acres of tribal trust lands, including the abandoned 
airstrip (formerly Cameron Airport) and a portion of the Little Colorado River Navajo Tribal Park. 
Use of the proposed access roads and gen tie would be implemented through BIA ROW permits. 
The Cameron and Coalmine Canyon chapters have entered into agreements with PDP whereby the 
chapters would receive revenues from the Project to provide essential community services. These 
agreements give PDP the exclusive right to develop a utility-scale solar project within the chapters. 
The withdrawal of these lands would result in permanent moderate direct impacts on tribal trust 
lands that would be mitigated by the agreements between PDP and the Navajo Nation. Impacts 
would be adverse as they relate to area tribal land use opportunities and beneficial as they relate to 
Project area infrastructure improvements and new socioeconomic opportunities. 
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Grazing 
The Project would include new fencing that would limit livestock access to the solar array areas. 
As many as 4,563 acres would be removed from grazing. There would be additional losses, albeit 
minor, from gen tie impacts (such as the footprints of the 28 proposed transmission towers) in 
LMD 3-1-12, 3-4-8, and 3-4-5 and the Moenkopi Substation expansion in LMD 3-4-5. These 
reductions in available grazing areas would result in a concomitant loss of carrying capacity for 
each grazing area, with the greatest losses occurring in LMD 3-1-10. Table 3.3-6 specifies the 
upper range limits of the impacts. 

Because the land surrounding the Project area has traditionally been used to graze sheep, these 
data are highlighted. 

Table 3.3-7 Permanent Range Unit Carrying Capacity Reductions Due to the Proposed Project 
GRAZING 

AREA 
PERMANENTLY 

IMPACTED 
ACREAGE42 

CATTLE 

(in year (in unit 
long43) month44) 

SHEEP 

(in year (in unit 
long) month) 

GOATS 

(in year (in unit 
long) month) 

3-1-10 -7,190 -13 -161 -49 -583 -53 -635 
3-1-12 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 
3-4-8 -0.05 0.00 0.00 0.00 -0.01 0.00 -0.01 
3-4-5 -1.34 -0.01 -0.11 -0.04 -0.46 -0.07 -0.79 

Total -7,191 -13 -161 -49 -583 -53 -635 
Source: Parametrix 2014 

Impact Determination 
In LMD 3-1-10, where most of the Project is situated, implementation would result in a temporary 
reduction of 52 sheep units yearly and a permanent reduction of 49 sheep units yearly, 20.4% and 
19.2% decreases in carrying capacity, respectively, from baseline conditions.  

Currently, the Project area does not provide suitable grazing habitat due to low vegetative cover 
and quality. Whether the Project is constructed in the area or not, the quality of the grazing habitat 
is unlikely to improve under future climate conditions and continuing drought.  

Temporary use areas would be revegetated in accordance with NNDFW requirements. At the end 
of the Project lifetime, the Project area would be reclaimed per NNDFW requirements and future 
land use objectives identified by Navajo Nation and chapter officials. With the implementation of 
LAND USE-1, LAND USE-2, and LAND USE-3, the Project would result in short-term to long-
term direct and indirect impacts of minor to moderate intensity compared to the current and 
predicted future baseline conditions. Mitigation, such as reclamation per NNDFW requirements, 
may occur during decommissioning. 

42 Number of acres whose slopes are less than or equal to 30% and are considered accessible to all livestock 
43 Year long represents the maximum number of animal units that can be grazed for one year. 
44 Unit month represents the maximum number of animal units that can be grazed for one month. 
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Agriculture 
The proposed gen tie would span the 413.1-acre BIA-designated cropland, which is not expected 
to be impacted by the Project. 

3.3.7.2 Design Features and Mitigation Measures 

Design Features 
LAND USE-1: Fencing Improvements 
PDP would work with local grazing permit holders and farmers to design fencing. 

LAND USE-2: Road Design to Minimize Impacts on Grazing 
Roads would be constructed, improved, and maintained to minimize their impact on grazing 
operations. Road design would include fencing, cattle guards, and speed control and information 
signs where appropriate. 

LAND USE-3: Coordination with Grazing Permit Holders 
PDP would coordinate discussion with affected grazing permit holders on how proposed Project 
construction and operation activity may affect grazing operations and possible alternatives to avoid 
or minimize impacts. 

3.3.8 Socioeconomics 

3.3.8.1 Compliance Evaluation 
The IMPLAN Model 
The following examination of Project impacts on the socioeconomics of the region is based on 
analyses from both Triple Point Strategic Consulting LLC (Triple Point) and Mangum Economic 
Consulting, or Mangum Economics (Appendix F)45 using the IMPLAN input-output economic 
model. The IMPLAN model uses annual, regional economic data to map buy-sell relationships 
that can predict how specific economic changes would impact a given regional economy or 
estimate the effect on past or existing economic activity. 

For a given producing industry—in this case construction and operation of an electric power 
generation facility—the IMPLAN model uses multipliers to estimate the economic impact 
resulting from an investment or change in an industry. There are three components of total change 
within the local area and impacted region. 

1. Direct effects represent the initial change in the industry in question. For example, 
building a new facility to generate electricity from solar energy will directly expand the 
size of that industry within the region. Examples of direct employment include the hiring 
of electricians and equipment operators. 

45 Mangum Economics Consulting LLC's Painted Desert Power Economic and Fiscal Contribution to Coconino 
County, Arizona and the Navajo Nation is dated April 7, 2022. Triple Point Strategic Consulting LLC's Review of 
Mangum Economics 2022 Report is dated May 2022. 
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2. Indirect effects are changes in inter-industry transactions as supplying industries respond 
to increased demand from the directly affected industries. Examples of indirect 
employment include concrete suppliers and commercial vehicle mechanics. 

3. Induced effects reflect changes in local spending resulting from income changes in the 
directly and indirectly affected industry sectors. Examples of induced employment 
include day care workers, hospital staff, and restaurant employees. 

The IMPLAN modeling conducted for the economic impact study estimates impacts occurring 
within both Coconino County, including the entirety of the Coalmine and Cameron chapters, and 
the State of Arizona. 

Construction Phase Investment 
The total amount of investment required to develop the Project is estimated to be $775 million. 
Equipment purchased outside of Coconino County would have fiscal impacts but would not have 
other economic impacts within the region and thus are not included in the economic impact 
modeling. The total cost of capital equipment to be purchased from vendors outside of Coconino 
County is estimated to be $584 million. 

The remaining $191 million is budgeted for architecture, site preparation, and other construction 
costs not including equipment. It is assumed 45% of the $191 million, or $86 million, would be 
spent with vendors in Coconino County. Thus, $86 million is the estimated amount of direct 
economic impact on Coconino County resulting from Project construction and is the basis for 
modeling the indirect and induced impacts. 

The entire $191 million budgeted for Project construction costs (not including equipment) is 
projected to be spent in Arizona. Thus, $191 million is the estimated amount of direct economic 
impact on Arizona resulting from Project construction and is the basis for modeling the indirect 
and induced impacts. 

Construction Phase Impacts 
The economic impact modeling assumes the Project would be constructed in 12 months; thus, the 
construction phase impacts occur for the year of construction. However, it is possible construction 
would occur in phases over multiple years. If that were to be the case, the impacts described would 
be distributed over the actual duration of Project construction. The actual timing of construction 
cannot be forecast at this time. 

Employment 
The total number of direct jobs in Coconino County supported by Project construction would be 
570 and the total combined number of indirect and induced jobs would be 200. The average labor 
income per job falls between $47,600 and $53,000 (Table 3.3-7), as compared to the Cameron 
Chapter per capita and household incomes of $13,453 and $34,853, respectively, and those of the 
Coalmine Canyon Chapter at $11,653 and $26,875, respectively (Table 3.2-9). The IMPLAN 
estimates are based on the capital expenditure estimate, as well as the underlying model data. 
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Table 3.3-8 Coconino County Construction Phase Employment Impacts 
IMPACT TYPE JOBS LABOR INCOME 

(in dollars) 

INCOME/JOB 
(in dollars) 

Direct 570 30,194,000 52,972 
Indirect and Induced 200 9,524,000 47,620 

Total 770 39,718,000 51,582 
Source: Mangum Economics 2022 

The total number of direct jobs in Arizona supported by Project construction would be 1,170 and 
the total combined number of indirect and induced jobs would be 700. The average labor income 
per job falls between $53,900 and $58,700 (Table 3.3-8). The IMPLAN estimates are based on 
the capital expenditure estimate, as well as the underlying model data. 

Table 3.3-9 Arizona Construction Phase Employment Impacts 
IMPACT TYPE JOBS LABOR INCOME 

(in dollars) 

INCOME/JOB 
(in dollars) 

Direct 1,170 68,644,000 58,670 
Indirect and Induced 700 37,708,000 53,869 

Total 1,870 106,352,000 56,873 
Source: Mangum Economics 2022 

To fill these jobs, the Project would need to draw workers from elsewhere within the FBFA and 
across the Navajo Nation. Workforce housing would consist of hotels, motels, RV parks, and short-
term rentals in nearby towns and cities, including Cameron, Tuba City, and Flagstaff. To prepare 
for Project construction, PDP would work with the Navajo Nation to develop a workforce housing 
plan that incorporates hotel, motel, RV park, and temporary rental resources near the Project Site. 
No on-site housing facilities are expected to be built. PDP would also work with the Navajo Nation 
to prepare and implement a transportation plan to reduce the Project's impacts on local traffic 
patterns (TRANSPORTATION-1).  

PDP would require a number of permanent and temporary hired workers; therefore, depending on 
the specific timing, duration, and workforce needs of Project construction activities, there may be 
some increased competition for labor and perhaps increased demand for short-term housing.  

In compliance with the Navajo Preference in Employment Act (15 NNC 7) and the Navajo Nation 
Business Opportunity Act (5 NNC 2), PDP will make efforts to hire qualified Navajo professional 
employees and/or contractors. To maximize the number of Western Navajo residents able to take 
advantage of this opportunity, PDP will make efforts to work with Navajo colleges, universities, 
and others to create a workforce development and training program to build capacity for Navajos 
to work on the Project. In addition, the Project will aim to hire relevant Navajo-owned businesses. 

Table 3.3-9 shows the percentage of total jobs in each of the top 15 occupations. The highest 
percentages of jobs supported are for construction laborers, carpenters, and electricians. 
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Sales Tax and Other Revenues 
The economic activity described above would generate revenues in categories including, but not 
limited to, registration fees and consumption and excise taxes, subject to the provisions of federal, 
state, and local statutes. 

The fiscal analysis prepared by Mangum Economics (Appendix F) estimates the Project would 
generate $1.6 million for Coconino County from payment of the county's share of the state 
transaction privilege tax (TPT), currently set at 1.3 percent. Additional fiscal analysis conducted 
by Triple Point estimates the Project would generate as much as $6.6 million in TPT revenue for 
the state of Arizona. 

The Triple Point analysis estimates another $3 million to $5.7 million in tax revenues would accrue 
to local jurisdictions and other taxing entities within Coconino County in the forms of fee revenue 
and consumption and excise taxes. Given that the current chapter operating budgets are 
approximately $250,000 each, additional tax revenue could support many unfunded chapter and 
regional initiatives. 

Property Tax Revenue Resulting from the Purchase of Capital Equipment 
Coconino County personal property taxes would be levied on the acquisition of capital equipment 
during the construction phase and throughout the operating lifetime of the Project. Capital 
equipment is liable for taxation subject to several factors including depreciation and investment 
tax credits. The Project would be subject to personal property tax at a rate of $2.0393 per $100 of 
assessed value. The Project would be exempt from Coconino County real property tax because it 
would be located on a 4,563-acre solar lease area and 600-acre ROW on the Navajo Nation. 

PDP would be liable for personal property tax on all equipment purchases. The estimated cost of 
the initial purchases of PV, BESS, and other equipment from vendors outside of Coconino County 
is $584 million. This expenditure would result in an estimated $380,000 tax payment during the 
Project's first year of operation, stepping down to an estimated $39,000 tax payment in its 27th year 
of operation and each year after (Appendix F). Total personal property tax payments to Coconino 
County resulting from initial capital equipment purchases are estimated to be $6 million. 

Operation Phase Investment 
Over the course of its anticipated 35 years of operation, the Project would create new jobs requiring 
technical skills. Maintaining the facility would involve repairing and replacing faulty equipment, 
pest control, and weed and dust mitigation, among other tasks. 

During the Project's operation phase, annual expenses would range from $5 million to $10 million 
depending on how the facility is operated. 

Operation Phase Impacts 
For every year of its 35-year operational life, the Project would drive the regional economy. Navajo 
people not yet born would have the opportunity to work at this facility if they want a career in solar 
energy. 

Employment 
The total number of jobs in Coconino County created directly by Project operation would be at 
least 15 per year for the lifetime of the Project, with an additional six or more jobs created 
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indirectly. The average labor income per job would fall between $49,000 and $50,200 (Table 3.3-
10), as compared to the Cameron Chapter per capita and household incomes of $13,453 and 
$34,853, respectively, and those of the Coalmine Canyon Chapter at $11,653 and $26,875, 
respectively (Table 3.2-9). 

Table 3.3-11 Coconino County Operation Phase Annual Employment Impacts 
IMPACT TYPE JOBS LABOR INCOME 

(in dollars) 

INCOME/JOB 
(in dollars) 

Direct 15 736,000 49,067 
Indirect and Induced 6 301,000 50,167 

Total 21 1,037,000 49,381 
Source: Mangum Economics 2022 

The total number of jobs in Arizona created directly by Project operation would be at least 33 per 
year for the lifetime of the Project, with an additional 27 jobs created indirectly. The average labor 
income per job would fall between $54,100 and $61,500 (Table 3.3-11). The IMPLAN estimates 
are based on the capital expenditure estimate, as well as the underlying model data. 

Table 3.3-12 Arizona Operation Phase Annual Employment Impacts 
IMPACT TYPE JOBS LABOR INCOME 

(in dollars) 

INCOME/JOB 
(in dollars) 

Direct 33 2,030,000 61,515 
Indirect and Induced 27 1,462,000 54,148 

Total 60 3,492,000 58,200 
Source: Mangum Economics 2022 

As in the construction phase or phases, PDP will make efforts to hire qualified Navajo professional 
employees and/or contractors. To maximize the number of Western Navajo residents able to take 
advantage of this opportunity, PDP will make efforts to work with Navajo colleges, universities, 
and others to create a workforce development and training program to build capacity for Navajos 
to work on the Project. In addition, the Project will aim to hire relevant Navajo-owned businesses. 

Table 3.3-12 shows the percentage of total jobs in each of the top 15 occupations. The highest 
percentages of jobs supported are for PV installers and operations managers. 

Table 3.3-13 Specific Occupations for Project Operation 
OCCUPATION PERCENT OF 

TOTAL JOBS 

Solar Photovoltaic Installers 4 
General and Operations Managers 3 
Customer Service Representatives 3 
Laborers and Freight, Stock, and Material Movers, Hand 3 
Fast Food and Counter Workers 2 
Cashiers 2 
Retail Salespersons 2 
Waiters and Waitresses 2 
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these taxes is estimated to be $60,000 to $90,000 annually, or $2.1 million to $3.2 million over the 
lifetime of the Project. County tax revenue does not flow to Navajo chapters, but a portion of this 
additional tax revenue might support initiatives that could directly or indirectly benefit the area, 
such as county road construction and joint use of heavy equipment for road maintenance. 

Property Tax Revenue Resulting from the Purchase of Capital Equipment 
Coconino County personal property taxes would be levied on the capital equipment acquired 
during the construction phase and throughout the operating lifetime of the Project. Capital 
equipment is liable for taxation subject to several factors including depreciation and investment 
tax credits. The Project would be subject to personal property tax at a rate of $2.0393 per $100 of 
assessed value. The Project would be exempt from Coconino County real property tax because it 
would be located on a 4,563-acre tract of land on the Navajo Nation. 

During Project operation, capital equipment will need to be purchased to replace and maintain 
faulty and broken equipment. These capital purchases would presumably be subject to the same 
tax liability and statutes as the initial capital investment. At 3-5% of the initial investment, the tax 
revenue from purchasing replacement equipment is estimated to be $179,000 to $299,000 over the 
lifetime of the Project. 

Population and Demographic Impacts 
For a population of fewer than 2,000 people in the Cameron and Coalmine Canyon chapters, half 
of whom are living near or below the poverty line, this Project would deliver hope for the future 
in the form of well-paying jobs that would raise median household incomes (Table 3.3-7; Table 
3.3-10). 

Housing Impacts 
By increasing the tax base across the region, this Project would give local agencies the means to 
invest in planned local infrastructure projects (Table 3.2-17; Table 3.2-18). Homes that have been 
denied electrification and running water throughout the Bennett Freeze era would now have an 
opportunity to be modernized. 

As household incomes rise, homeowners would be better able to maintain and improve their 
homes, many of which are currently in very poor or poor condition (Table 3.2-11; Figure 3.2-5; 
Figure 3.2-6). Homeowners and local contractors would have the opportunity to make repairs to 
roofing, windows, insulation, flooring, and furnishings. 

Social and Cultural Impacts 
The Project would create demand for skilled workers and technological innovation. Staffing 18 
ongoing jobs in Project operations would give potential students incentive to seek job training. 
PDP will make efforts to work with Navajo colleges, universities, and others to create a workforce 
development and training program to build capacity for Navajos to work on the Project. In 
addition, the Project will aim to hire relevant Navajo-owned businesses. 

Decommissioning Impacts 
The Project is expected to have a useful life of 35 years, subject to extension with component 
upgrades and system replacements. PDP would decommission and remove the system and its 
components at the end of the Project lifetime. The Project Site could then be converted to other 
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uses or be restored to sheep grazing property. All decommissioning, system removal, and Project 
Site restoration activities would adhere to the requirements of appropriate governing authorities, 
including requirements set forth in the lease and real estate agreements with the Navajo Nation. 

Decommissioning would also require expenditures with economic impacts. Given that utility-scale 
solar power generation facilities are based on new technology, there is little precedent for their 
decommissioning, and the technology that would be used to dispose of solar panels three decades 
or more into the future may not yet have been developed. 

AES estimated the cost of decommissioning a 200MW solar PV and 100MW BESS project in 
Arizona to be $16 million. Based on this limited information, the estimated cost of 
decommissioning the 750MW Project could be $33 million to $40 million. For comparison, a 2019 
study by Swift Current estimated the cost of decommissioning a 100MW solar facility in Maine in 
50 years to be $2.2 million (Swift Current 2019). Scaling this estimate to the Project's 750MW 
would bring the cost to just under $19 million. A 2020 study by the Commercial Solar Guy 
estimated the cost of decommissioning a 5MW solar facility in Massachusetts in 20 years to be 
$287,798 (Weaver 2020). 

3.3.8.2 Summary of Beneficial Impacts 
The Project would have a positive impact on the economy of the Navajo Nation and help the 
Navajo Nation build a more balanced energy portfolio by developing clean renewable energy for 
the long-term benefit of the Navajo people. 

The Project would repurpose reclaimed lands impacted by historic uranium mining and reduce 
dependence on energy generated from fossil fuels, partially replacing the coal-fired NGS, 
decommissioned in 2019. This Project would offset GHG and other air pollutant emissions 
produced by fossil fuel plants, using virtually no water to produce electricity relative to coal- or 
gas-fired generation. The Project would help the Navajo Nation become a significant producer of 
renewable energy and provide clean energy jobs and workforce training within the community. In 
addition, as part of an applicant-proposed benefits package, PDP plans to include opportunities for 
rural electrification through off-grid solar power and energy storage solutions for remotely located 
Navajo households lacking access to power and running water. 

The Project would create revenue streams for the Navajo Nation through taxation46 and lease 
payments while also generating jobs in a new sector for the Navajo community. PDP would 
generate an estimated $58 million in community stakeholder payments and $12 million in Navajo 
Nation lease payments over the Project's lifetime (Mangum Economics 2022)47 . 

Project construction would support an estimated 770 jobs in Coconino County with $39.7 million 
in associated labor income, and $116.9 million in total economic output. Of the jobs supported by 
Project construction, 570 would be directly associated with construction, contributing $30.2 
million in labor income to Coconino County's fifth largest industry sector. The average weekly 

46 Navajo Nation taxes are under confidential negotiation; therefore, an estimate is not available for this document. 
47 Mangum Economics Consulting LLC's Painted Desert Power Economic and Fiscal Contribution to Coconino 
County, Arizona and the Navajo Nation is dated April 7, 2022. Triple Point Strategic Consulting LLC's Review of 
Mangum Economics 2022 Report is dated May 2022. 
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wages for construction jobs are $918, as compared to the county-wide average of $866. Total 
intermediate expenditures within the county resulting from Project construction are estimated to 
range from $41 million to $58 million. Sales and other consumption tax revenues resulting from 
this economic activity are estimated to range from $1.6 million to $7.4 million. 

Project operation would create at least 21 new jobs in Coconino County with $1 million in 
associated labor income and $3.3 million in total economic output, annually. Total intermediate 
expenditures within the county resulting from Project operation are estimated to range from 
$500,000 to $1.5 million, annually. Sales and other consumption tax revenues resulting from this 
economic activity are estimated to range from $103,000 to $160,000, annually. 

Personal property tax revenue would be generated from the purchase and ownership of PV, BESS, 
and other capital equipment purchased outside of Coconino County for Project construction and 
operation. The total lifetime revenue generated by personal property tax is estimated to range from 
$6.3 million to $6.4 million. 

3.3.9 Visual Resources 

3.3.9.1 Compliance Evaluation 
Visual impacts are defined as the change to an existing visual environment resulting from the 
introduction of modifications to the landscape. An analysis of visual contrast was used in 
determining to what degree the Project would attract attention and in assessing the relative change 
in the character landscape. This analysis uses concepts and methods based on the visual resource 
contrast rating process presented in BLM Handbook H-8431-1 (BLM 1986). The methodology 
consists of landscape review, KOP identification, field reconnaissance and photography, visual 
simulations, and contrast rating analysis and is described in detail in the Visual Resource 
Assessment (Appendix G). 

The impact analysis was performed using contrast ratings and visual simulations from each KOP. 
The amount of visual contrast that would be created is directly related to the amount of attention 
that would be drawn to a feature in the landscape. Using the BLM visual resource contrast rating 
process, the level of contrast between the Project and the existing landscape was evaluated from 
each KOP. 

The following distance zones were used for evaluating impacts on scenery from each KOP: 

• Foreground: up to 0.5 miles 
• Middle ground: 0.5 to 3 miles 
• Background: 3 to 5 miles 

The level of perceived contrast between the Project elements and the existing landscape from each 
KOP were classified using the following BLM Contrast Rating terms, listed here with the 
corresponding impact assessment for intensity in italics: 

• None: The element contrast is not visible or perceived. 
• Weak (negligible/minor impact): The element contrast can be seen but does not attract 

attention. 
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• Moderate (moderate impact): The element contrast begins to attract attention and to 
dominate the characteristic landscape. 

• Strong (major impact): The element contrast demands attention, would not be 
overlooked, and is dominant in the landscape. 

The Visual Resource Assessment includes a viewshed analysis that illustrates where in the 
surrounding landscape the solar array structures would theoretically be visible. The viewshed 
model represents the area in the surrounding landscape where potential visual effects from the 
Project may be discerned by the casual observer. Created using GIS software, the viewshed 
analysis models the approximate heights and locations of the solar panel components and 
incorporates those features into the existing landform to illustrate the areas from which the Project 
may be potentially visible. This theoretical view is based on elevation and landform and does not 
account for vegetation, existing structures, and other landscape elements that could obstruct views. 
The viewshed model also includes approximate locations of rural residential properties in the 
vicinity of the Project Site. 

Impact Determination 
During the construction period, the predominant visual impacts would be from dust, created by 
soil disturbance from grading and construction activities and by vehicular traffic on unpaved roads. 
The short-term visual impact from dust would be visible to travelers and residents in the Project's 
vicinity. To reduce dust emissions, PDP would implement a dust control plan (Appendix I) that 
includes measures such as watering the Project Site. It is expected that dust emissions would be 
adequately controlled by watering soils, thereby mitigating dust concerns (Section 3.3.3; Section 
3.3.6). As a result, construction impacts on visual resources would be short-term, temporary, and 
minor. 

Long-term impacts on visually sensitive receptors from operation of the solar array, gen tie, and 
substation expansion were determined by examining the visual simulations and evaluating the 
visual change and contrast with the existing landscape (VISUAL-1; VISUAL-3). The visual 
impact analysis for the four KOPs associated with the Project components is provided below. The 
KOP locations, contrast rating forms, and visual simulations appear in the Visual Resource 
Assessment (Appendix G). 

KOP A: Area 2 from US 89 Looking East 
KOP A represents the view of travelers looking east from US 89 toward the Project area and the 
potential view from residences in the vicinity of the KOP. It is a prominent, superior (overlooking) 
view of the Project and surrounding valley from where the road runs closest to the Project area. 
This KOP is characterized by broad, panoramic views of flat, horizontal terrain with clustered, 
low, rounded, yellow shrubs and grasses. The foreground includes a dark gray, rocky slope and 
reddish brown to dark gray exposed soils. The foreground and middle ground include white, 
rectangular building structures. Other structures include prominent, tall, vertical transmission 
structures consistently located through the foreground and middle ground landscape. 

This KOP is located approximately 0.8 miles west of the nearest western edge of Area 2. The solar 
panels, although low-profile with a maximum height of 13 ft, are visible because the KOP is a 
superior vantage point. This provides a full view of the valley below, where the solar panel arrays 
would be visible in the middle ground to casual observers traveling on US 89 (Appendix G). The 
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Project would result in strong contrast between the existing landscape and the Project structures, 
primarily from changing lines and colors in the landscape. Due to the dark color of the solar panels, 
the contrast is greater where the background landscape is lighter in color. Contrast is reduced in 
areas with the dark rocky slope background color. 
Although the long-term visual change in contrast at this KOP would be strong when looking 
directly at the Project, the general view for persons traveling along the highway in vehicles at 
highway speeds would be temporally short. The visual impact from this short-duration view would 
be moderate. 
Residences in the vicinity of KOP A, located at similar elevations with similar unobstructed views, 
would have moderate to major, long-term visual impacts because the landscape is so open and 
without vegetative screening. The intensity of impact would be greater for higher-elevation 
locations with unscreened views. Residential properties located at lower elevations without 
superior viewing opportunities would experience minor visual impacts. 

KOP B: Panoramic View of Area 2 from Bluff Along BIA Route 6730 
KOP B represents the view of travelers on and in the vicinity of BIA RT 6730 and residents in the 
area. BIA RT 6730 is the primary rural road in the vicinity of the Project and used by residents 
and ranchers. The superior view of the proposed Project in the valley below from an overlooking 
bluff represents a prominent view of likely visibility. The panoramic view contains a low valley 
in the foreground and middle ground that is framed by higher mesa landforms in the foreground 
and distant plateaus in the background. The valley contains curvilinear line washes in the 
foreground and middle ground that are light tan in color and contain low, globular form yellow 
shrubs, among a flat, medium brown, smooth valley bottom. The mesas in the foreground present 
vertical and horizontal lines that frame the valley view with rock substrate and outcrops ranging 
in color from white to dark brown. 

This KOP is located approximately 0.75 miles from the nearest visible edge of Area 2. As with 
KOP A, this superior view provides an overlooking prominent view with high visibility of the 
solar arrays for casual observers traveling on BIA RT 6730 and others in the vicinity (Appendix 
G). The proposed Project would result in strong contrast between the existing landscape and the 
Project structures, primarily from changing lines and colors in the landscape. The strong contrast 
of the dark grey panel structures against the background of the light tan and light brown landscape 
features would be visible to travelers, residents, and persons viewing the area from prominent, 
superior viewpoints. 
Visual impacts on travelers along the high bluff area of BIA RT 6730 would be major as a result 
of the superior view of the solar arrays. Further east along the road, travelers descend to a lower 
elevation where the solar arrays would be less visible. Residences in the vicinity of KOP B, located 
at similar elevations with similar unobstructed views, would have moderate to major, long-term 
visual impacts because the landscape is so open and without vegetative screening. The intensity of 
impact would be greater for higher-elevation locations with unscreened views. Residential 
properties located at lower elevations without superior viewing opportunities would experience 
minor visual impacts. The closest residential property 0.3 miles southwest of the Project is located 
at a lower elevation point in the landscape and would not have a prominent, superior view of the 
Project area. Visual impacts at this location would be minor to moderate. 
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KOP C East: Proposed Gen Tie Crossing US 89 Looking East 
This KOP represents the view of travelers on US 89 looking east toward the Project's gen tie. 
Views from this KOP are characterized by broad, panoramic views of flat, consistent, horizontal 
terrain with very low, small hills in the middle ground. Exposed soils provide smooth texture and 
medium brown color, with small areas of white rock outcrops presenting coarse terrain. Areas of 
medium-density vegetation include light green, rounded shrubs and yellow grasses. The 
foreground and middle ground contain prominent, tall, vertical transmission structures of various 
types, including monopole structures and large HV lattice structures that are grey and dark brown 
in color. Transmission structures also include horizontal wire lines that cross the entire KOP view. 
A tall, dark grey radio tower structure with white, round radio components is located in the middle 
ground amongst the transmission lines. The view also includes a small, local dirt road that is light 
tan to grey in color with horizontal and curvilinear lines. 
The proposed gen tie, located adjacent to and south of the existing APS Four Corners HV (500kV) 
lines and lattice towers, is visible from this KOP in the foreground and middle ground (Appendix 
G). However, with the extensive quantity and concentration of existing structures in the view, the 
visibility and contrast resulting from the additional gen tie is weak in form, line, texture, and color. 
From this KOP, the additional structures and change would not be noticeable to casual observers 
traveling along US 89. The visual impact of the gen tie line to views looking eastward from US 89 
would be minor. 

KOP C West: Proposed Gen Tie Crossing US 89 Looking West 
This KOP represents the view of travelers on US 89 looking west toward the proposed Project's 
gen tie corridor and the Moenkopi Substation expansion area. The panoramic view is of flat, 
horizontal terrain with exposed rocky, dark brown soils, small areas of flat, white rock outcrops 
that are interspersed with vegetation of light green, globular shrubs and a few yellow grasses. The 
foreground and middle ground views contain prominent, tall, vertical transmission structures of 
various types, including monopole structures and large HV lattice structures that are grey and dark 
brown in color. Transmission structures also include horizontal wire lines. The foreground 
contains the Moenkopi Substation, a concentration of dark grey, tall vertical and horizontal lines 
that obscure the hills in the background. 
The proposed gen tie line, located adjacent to and south of the existing APS Four Corners HV lines 
and lattice towers, is visible in the foreground (Appendix G). It is closer and more prominently 
visible than the proposed transmission towers in the view of KOP C East. With the concentration 
of existing structures in the view, the visibility and contrast resulting from the additional gen tie is 
moderate in form, line, and color. Because of the proposed gen tie's proximity to the highway, it 
would likely be noticeable to casual observers traveling along US 89. The structural expansion of 
the Moenkopi Substation, although visible from this KOP, would create minimal changes in 
contrast relative to the existing substation and would not be noticeable to casual observers traveling 
on US 89. Visual impact on views looking westward from US 89 would be moderate for the gen 
tie line and minor for the Moenkopi Substation expansion. Impacts on views from rural residential 
properties in the vicinity of the proposed gen tie would be minor because its location adjacent to 
the existing HV transmission structures would allow it to blend in and be absorbed into existing 
landscape features. 
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3.3.9.2 Design Features and Mitigation Measures 

Design Features 
HAZMAT-2: Waste Disposal 
PDP would require that the EPC contractor responsible for daily on-site management of 
construction carefully disassemble and recycle shipping containers and solar panel packaging to 
minimize solid waste impacts and store, collect, and dispose of solid waste in such a manner as to 
prevent fire and health hazards, rodent harborage, insect breeding, accidents, and odor. The EPC 
contractor would ensure that no littering on the Project Site or neighboring properties occurs during 
construction. Prior to construction, an agreement would be made with Blanding Landfill, Flagstaff 
Landfill, or another qualified facility and a waste and recycling service provider so waste generated 
from Project construction is disposed of in accordance with applicable regulations. 

VISUAL-1: Height Restrictions and Site Maintenance 
To minimize impacts on the viewshed for sensitive receptors, PDP would keep the Project Site 
free from debris, trash, and waste during construction and solar generating structures (e.g., 
inverters, solar panels) would not exceed 15 ft at their highest point, as measured from their 
installed foundation. 

VISUAL-2: Minimization of Lighting Impacts 
During Project operation, facility lighting would be located, screened, or shielded so that any 
sensitive receptors or access roads are not directly illuminated. 

VISUAL-3: Material Reflectivity and Color Treatment 
Materials, coatings, or paints with little or no reflectivity should be used on structures to the extent 
possible. The surfaces of structures should be painted with neutral colors to minimize the contrast 
of the structures with their landscape backdrops. Security fencing should have a dulled, darkened 
finish to reduce contrast. Electric transmission towers should be color treated and should have a 
low-reflectivity treatment to reduce contrast with the existing landscape. Where the transmission 
facilities using towers are located within the same ROW or corridor as existing facilities, the color 
treatment of the proposed facilities should match that of the existing facilities, unless the existing 
facilities' color treatment contrasts with the visual backdrop. 

3.3.10 Public Health and Safety 

3.3.10.1 Compliance Evaluation 
As described in Section 3.3.3, with the implementation of dust control measures, the proposed 
Project would have a negligible effect on air quality in the region. To minimize the potential for 
workers or the public to be exposed to soil or dust contaminated with uranium, PDP procured a 
Phase I ESA to identify AUMs in the vicinity of the Project Site (Section 3.2.6.2) and develop 
exclusion areas to prevent both permanent and temporary impacts in these areas (SWCA 2022; 
Terabase Energy 2022). Furthermore, PDP would ensure that Project construction and operation 
do not preclude access to AUMs for further studies, characterizations, or potential future 
reclamation activities conducted by other parties (GEO-1). 
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Although studies procured to date indicate the risk of worker exposure to radiation in exceedance 
of applicable health and safety thresholds is considered low, the HASP prepared for the Project 
would include any measures necessary to protect workers and the public from exposure to 
radioactive materials (HAZMAT-5). Prior to construction, PDP would ensure the AUM exclusion 
areas are clearly communicated to construction personnel (HAZMAT-3); site-specific protocols 
would also be outlined in the HASP. No ground disturbance would occur within the AUMs and it 
is anticipated that typical dust control measures would be sufficient to ensure that no workers or 
other on-site personnel are exposed to health risks associated with AUMs (HAZMAT-6). 

As described in Section 3.3.6, the only hazardous materials involved in construction and operation 
of the Project are fuels and transformer fluids. A hazardous material handling plan would be 
prepared to minimize the potential for leaks and spills. Step-up transformers at the Project 
substation would be installed within concrete basins to contain any leaks or spills. Design 
features—including implementation of hazardous material handling and SPCC plans—would be 
implemented to minimize the potential impacts on public health and safety from hazardous 
materials associated with the Project (HAZMAT-1). Therefore, the risk of worker or public 
exposure to hazardous material would be negligible. 

To minimize the risk of fire and exposure to hazardous materials associated with the BESS, the 
battery modules would be installed inside enclosed containers that allow access for maintenance 
but not for human entry. The containers would be constructed in accordance with all applicable 
building and fire codes. Fire suppression systems would be installed in the BESS. 

The solar arrays and Project Site would be regularly inspected during Project operation. Any 
damaged or defective PV modules, inverters, or other equipment would be taken out of service 
and recycled or disposed of in accordance with all applicable regulations. Therefore, there is a very 
low risk of exposure to hazardous substances associated with these components. 

Fire response at the Project Site would be provided by the NNFD and PDP would prepare an FPP 
to NFPA standards. It is expected to be reviewed by the NNFD and approved by the appropriate 
county or state representative designated by the Navajo Nation. The Project would also be designed 
to meet NNFD requirements for access and would not hinder access to neighboring properties. 
Due to the generally passive nature of PV solar facilities, the risk of fire during Project operation 
would be very small. The risk of fire would be somewhat higher during the construction period 
due to the operation of vehicles and heavy equipment but would be controlled through 
implementation of the FPP. Therefore, there would be minor, short-term impacts on public health 
and safety during Project construction from the small increase in fire risk, and negligible long-
term impacts during Project operation. 

During construction and operation, the Project may be monitored by on-site security staff and/or 
security cameras monitored remotely. An appropriate security fence, approximately 8 ft tall with 
signage, would be placed around the perimeter of the Project and all electrical equipment would 
be locked and could be topped with barbed wire per applicable electrical and safety code 
requirements. PDP would coordinate with the NNFD Fire Chief, or the appropriate county or state 
representative designated by the Navajo Nation, to ensure that access to the Project Site is 
maintained in a manner consistent with emergency services requirements. The Project would use 
inward-facing, low-level security lighting at ingress and egress points. 
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The impacts of decommissioning would be similar to those associated with construction, since 
decommissioning would involve similar equipment and activities and would occur over roughly 
the same number of months. During decommissioning, the potential sources of public health and 
safety risks, such as hazardous fuels and transformer fluids and electrical equipment, would be 
removed from the Project Site. 

In summary, the risks to workers and public health and safety associated with the Project are well 
understood and would be minimized through the implementation of design features and site-
specific health, safety, fire, security, and hazardous material plans (PUBLIC HEALTH-1). There 
would be a minor, localized, direct, short-term impact on public health and safety from the small 
increase in the risk of fire during Project construction and decommissioning, and negligible long-
term impacts during Project operation. Once decommissioning is complete, the public health and 
safety conditions at the Project Site would return to pre-Project conditions. 

3.3.10.2 Design Features and Mitigation Measures 

Design Features 
AIR-1: Dust Control Plan 
PDP would submit a dust control plan (Appendix I) for construction and operation to the NNEPA 
for approval prior to construction. The approved plan would remain in effect throughout the 
lifetime of the Project. The plan addresses watering active construction sites or sites where 
earthmoving is planned (in accordance with HAZMAT-6), vehicle speeds and idling protocols on 
the Project Site, covering of equipment and materials, minimizing grading and excavation to 
prevent excessive dust, vehicle cleaning, and protective measures related to uranium. 

GEO-1: Access to Neighboring Abandoned Uranium Mines for Potential Future 
Reclamation 
While the Project footprint does not include any mining areas (HAZMAT-3; HAZMAT-4), the 
Project is located adjacent to 14 historic uranium mines in various stages of reclamation by the 
USEPA and NNEPA. PDP's Project design would not impede access to these mines for potential 
future reclamation efforts. 

HAZMAT-1: Hazardous Material Handling and Spill Prevention and Response Plans 
Prior to the start of construction, PDP would prepare hazardous material handling and SPCC plans 
to reduce the potential for contamination and exposure of workers and the public to hazardous 
material in the event of a spill and to require that any surface spills are cleaned expediently and 
any contaminated soil disposed of properly. 

HAZMAT-3: Avoidance of Abandoned Uranium Mines 
All mapped AUMs should be avoided during Project construction and operation with a 100-ft land-
use buffer around mine boundaries to allow access for any potential future assessment and 
mitigation of AUMs (GEO-1) and to ensure Project construction activities would not impact 
known AUMs and possibly create CERCLA liability. 
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HAZMAT-5: Health and Safety Plan 
A site-specific HASP for Project construction and operation should be prepared and implemented. 
The plan should include discussions of proper personal protective equipment (PPE) and inform 
workers of potential hazards. 

HAZMAT-6: Dust Suppression Measures 
Dust control best management practices should be implemented during Project construction and 
operation (AIR-1; Appendix I). On-site and local water should be tested for safety before use in 
dust suppression because the prevalence of uranium and other constituents in local groundwater 
could pose concerns for human contact and ingestion and/or inhalation of water mist. 

PUBLIC HEALTH-1: Safety, Emergency Preparedness, Fire, and Site Security Plans 
PDP would prepare and implement safety, emergency preparedness, fire, and site security plans to 
address fire and fuels management and fire protection, provide a safety program for construction 
and operation at the facility, address health and safety protocols related to the neighboring AUMs, 
and provide for site security and monitoring. 

Additional Design Feature for the Alternative Solar Generating Facility 
AIR-1A: Dust Control Plan 
PDP would commit to quantifying the revised dust emissions resulting from the construction and 
operation of the Alternative Solar Generating Facility if it is selected and when more data is 
available. PDP would update the dust control plan (Appendix I) for Project construction and 
operation accordingly to account for the features of the Alternative Solar Generating Facility, 
including additional earthmoving activities, and submit it to the NNEPA for approval prior to 
construction. The approved plan would remain in effect throughout the lifetime of the Project. The 
plan would address watering active construction sites or sites where earthmoving is planned (in 
accordance with HAZMAT-6), vehicle speeds and idling protocols on the Project Site, covering 
of equipment and materials, minimizing grading and excavation to prevent excessive dust, vehicle 
cleaning, and protective measures related to uranium. 

3.3.11 Traffic and Transportation 

3.3.11.1 Compliance Evaluation 

Impact Determination 
The proposed action includes the improvement and expansion of the existing turnout at US 89, 
improvement and widening of BIA RT 6730, and construction of four new roads for access within 
the solar array areas and from BIA RT 6730 and two temporary construction access routes for 
installation of the West and East Connectors. Road corridors would be surveyed, cleared, graded, 
and improved (widened, compacted, covered with aggregate or paved, etc.) in anticipation of the 
increased traffic volume and heavy loads on these roads transporting equipment, materials, and 
workers during Project construction. Improvements would be used to support Project operation, 
including the movement of workers and equipment to the solar array areas. Permanent and 
temporary acreage impacts anticipated for the proposed access and roadway improvements are 
shown in Table 2.2-2. 
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Construction access to the Project Site would be via US 89 and BIA RT 6730. The existing turnout 
from US 89 onto BIA RT 6730 would be expanded to accommodate construction traffic. In 
addition, BIA RT 6730, a public road, would likely be widened and resurfaced with aggregate to 
accommodate Project construction traffic during all weather conditions. 

Access Road 1 would be constructed to provide primary access from BIA RT 6730 to Area 1, 
located at the southwest corner of the Project Site. In addition, three secondary access roads are 
proposed for access to Area 2: Access Road 2 South would provide access from BIA RT 6730 to 
the southwest corner of Area 2; Access Road 2 North would provide access from BIA RT 6730 to 
the northwest corner of the Project Site; and the Area 2 Connector would connect the two portions 
of Area 2, crossing the cultural corridor and slurry pipeline. PDP proposes repurposing one former 
landing strip of the abandoned airstrip (formerly Cameron Airport) as a portion of Access Road 2 
North. All access roads would be used during construction. During Project operation, Access Road 
2 North may only be used for emergencies. 

The improvement and expansion of the existing US 89 access to BIA RT 6730, which is anticipated 
to require coordination with ADOT for an encroachment permit, may also need to be reviewed to 
ensure compatibility with the existing ROW grant to ADOT. This could include a BIA review of 
the improvements within the ROW to ensure NEPA compliance. If necessary, it is anticipated that 
the BIA can issue a CATEX associated with the ROW and improvements to US 89. Detailed 
specifications for improvements to the US 89 turnout and BIA RT 6730 would be defined through 
coordination through applicable agreements with NDOT and consultation with ADOT and the 
BIA. 

The number of workers expected on the Project Site would vary over the construction period. If 
the full 750MW Project is built in a single phase, peak daily workforce is expected to average 
approximately 500 workers, generating about 70 daily round trips (Table 2.2-3). The number of 
deliveries of equipment and supplies per day would also vary over the construction period (Table 
2.2-4), with an estimated daily average of 48 trips per day and a total of approximately 7,000 trips 
over a material delivery period of 12 months. Depending on the phasing of construction, more or 
fewer daily deliveries could be required. 

All Project-related parking during construction would be on-site, moving within the solar array 
areas as they are developed. Off-site parking and worker shuttling could also be considered. 

The increase in Project-related traffic and the proposed roadway widening and improvements 
would result in minor, direct impacts on US 89 and BIA RT 6730 during Project construction. 
Through traffic on US 89 and BIA RT 6730 would be maintained during Project construction; 
however, temporary traffic controls, including lane closures, may be implemented and minor 
traffic delays could occur. The transportation plan to be developed would reduce local impacts on 
traffic patterns from the Project when implemented (TRANSPORTATION-1). These impacts 
would be short-term and temporary in nature since impacts would cease following Project 
construction. 

Project operation would generate approximately 15 to 20 trips per day by maintenance and security 
personnel. Each panel cleaning period could require an average of up to 100 water truck deliveries 
per day. Other deliveries of supplies or equipment could be necessary to support O&M. 
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It is anticipated that roadway maintenance would be necessary in response to large-scale storm 
events or natural disasters, such as wildfire, earthquake, or flooding. Maintenance up to and 
including full reconstruction or adjusting the elevation/location of access roads may occur to 
provide adequate access for workers, deliveries, vehicles, and emergency vehicles, as needed. 

The Project would cause a negligible increase in traffic on US 89 and BIA RT 6730. Any potential 
maintenance activity needed to improve access roads would have a minor, direct impact on traffic, 
but would be short-term and temporary in nature and would cease following completion of 
maintenance. 

The September 2020 glare analysis conducted for the Project Site concluded that ocular impact to 
pilots and/or air traffic control facilities would not occur (Terabase Energy 2022). The FAA Notice 
Criteria Tool (FAA 2021) determined that the Project would not exceed notification criteria 
(Appendix M) and FAA notice is not required for the proposed communications towers associated 
with the Project's proposed gen tie line (14 CFR 77.9). 

Project Site restoration activities are likely to include the removal of permanent access roads, 
including Access Road 1, Access Road 2 South, Access Road 2 North, and the Area 2 Connector, 
according to the requirements of the appropriate governing authorities, including requirements set 
forth in the lease and real estate agreements with the Navajo Nation (TRANSPORTATION-3). 
Vehicle trips associated with routine O&M would no longer be needed after decommissioning. 
Decommissioning would have traffic impacts similar to those associated with Project construction, 
described above. 

3.3.11.2 Design Features and Mitigation Measures 

Design Features 
TRANSPORTATION-1: Transportation Plan 
PDP would prepare and implement a transportation plan to reduce the Project's impacts on local 
traffic patterns. This plan would include working with the Navajo Nation and ADOT to design 
appropriate turnout enhancements on US 89 to minimize traffic disruption during workforce and 
equipment deliveries to the Project Site during Project construction and minimizing truck 
deliveries during heavy tourist traffic loads to the Grand Canyon area north of the Project Site. 

TRANSPORTATION-2: Road Repair and Restoration 
Prior to construction, PDP would document the conditions of all access roads and turnoffs to the 
Project Site by video, showing the full width of the roadway plus a 5-ft buffer. Any public street 
surfaces damaged by Project construction traffic would be restored to their pre-existing condition 
within 6 months of completion of the full-scale Project build-out. 

TRANSPORTATION-3: Temporary Access Road Reclamation 
Upon completion of the full-scale Project build-out, the temporary access roads used during 
construction would be reclaimed back to as close as possible to pre-construction function and 
conditions, rendering impacts temporary and minimal. 
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3.3.12 Water Resources 

3.3.12.1 Compliance Evaluation 

Surface Water 
One currently regulated WUS, the Little Colorado River, crosses the Project area. This 
jurisdictional feature would be spanned by the proposed gen tie from the proposed new collector 
substation to the existing Moenkopi Substation. No Project components are currently proposed 
within the Little Colorado River floodplain. 

Before the NWPR was vacated, PDP submitted a request to the USACE for an approved JD 
(November 13, 2020, File No. SPL-2018-00831) under Section 404 of the CWA. On March 29, 
2021, the USACE completed the requested review and made a JD that no CWA 404 permit was 
required since the Project would not discharge into any WUS (Appendix Q). The basis for this JD 
is that the Project Site contains ephemeral features, swales, and areas where sheet flow occurs. The 
approved JD is valid for 5 years unless new information warrants revision of the determination 
before the expiration date. Following communication with the USACE regarding their project 
review, the NNEPA issued PDP a letter, dated March 18, 2021, stating that no Section 401 WQC 
was required as no CWA 404 permit was required for the Project (Appendix R). 

According to the current POD (Terabase Energy 2022), no impacts on regulated surface waters 
would occur. If this changes, PDP would obtain permitting per the following as applicable: 

• all sections of the CWA and Navajo Nation Clean Water Act (NNCWA) addressing 
licensing and permitting issues—including CWA Sections 401, 402, and 404 

• EO 11988 Floodplain Management (42 FR 26951) and EO 11990 Protection of Wetlands 
(42FR26961) 

The Project would impact a fraction of ephemeral surface drainages/swales present in the Project 
area. It would not impact the Little Colorado River or associated wetlands; the dominant and 
highest functioning water resources present in the Project area and its vicinity. Impacts on 
ephemeral washes/swales would reduce the capacity of micro-drainage areas in the short term. 
However, drainages in the Project area are continually changing. In the event of a significant event, 
a new flow pathway could be created and would be managed in accordance with WATER-4. 
During construction, soils would be disturbed and potential would exist for fluids to leak from 
machinery. Water quality in surface flows exposed to loosened sediments or industrial fluids 
would be reduced. A storm event could convey these substances to the river and adjacent wetlands. 
Typical best management practices would be identified in the Project NPDES permit and SWPPP 
to protect surface water quality and prevent stormwater sediments from entering the Little 
Colorado River (WATER-2). 

Impact Determination 
Project impacts on surface waters are reduced because the Project components would avoid 
sensitive surface water resources such as the Little Colorado River and associated wetlands. No 
impacts on intermittent or perennial surface water features would occur during Project construction 
or operation. Impacts on surface waters would be limited primarily to grading and site preparation 
at minor ephemeral waterways and swales in the Project area. Small surface drainages would be 
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removed or disturbed but would re-establish a new flow path during or shortly after the 
construction time frame in response to any precipitation. Therefore, with the implementation of 
WATER-1, WATER-2, WATER-4, and WATER-5, impacts on surface waters would be direct 
and indirect, short-term, and minor in intensity. Mitigation would occur during decommissioning 
(WATER-5). 

Groundwater 
The C aquifer, over which the Project area lies, is expected to be more than 2,500 ft bgs and dry. 
The perched alluvial aquifer associated with the Little Colorado River is not expected to be 
impacted by excavations associated with gen tie construction. The Project is not expected to 
require any excavations deeper than 18 ft (Terabase Energy 2022). 

PDP is still determining the source for the water required for Project construction and operation 
(Section 2.2.7). Project water needs and access are being assessed and issues with groundwater 
rights, permitting requirements, and safety addressed. Construction would use water from the 
Navajo Nation per the Navajo Nation Water Code or find water from outside the Navajo Nation 
and truck it in. Options for the Project water supply are outlined in a technical memorandum from 
C2 Environmental (Appendix H). C2 Environmental evaluated the potential effects on local water 
resources of the Project's anticipated direct non-potable water uses during construction and 
operation, including compaction, cleaning, repairs, and dust abatement. The entire buildout of the 
Project Site would be expected to require approximately 750 acre-feet (ac ft) of water. Depending 
upon climatic conditions during construction, actual use could be much lower. During the 
operational phase, solar PV plants use minimal water. The annual water consumption for operation 
of the facility would be expected to be approximately 30 ac ft. Prior to construction, PDP will 
conduct a water source review (WATER-3). 

PDP would coordinate with the NNTCOB regarding appropriate approval if the Project requires 
imported water or groundwater. Historic uranium mining activities have impacted groundwater in 
and surrounding the Project area and unidentified contaminated sources may be present. No 
potentially contaminated groundwater may be used for Project construction or operation until 
sufficiently tested and approved. 

Impact Determination 
Project construction impacts on groundwater are negligible in terms of surface excavation for solar 
facilities. If area water is needed and obtained for construction, a short-term use of 750 ac ft may 
be needed. Approximately 30 ac ft or less would be needed annually from sources yet unidentified. 
Therefore, impacts on groundwater quantity may be direct and short-term, or direct and long-term 
but minor in intensity; impacts on groundwater quality are expected to be non-existent to 
negligible. 
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3.3.12.2 Design Features and Mitigation Measures 

Design Features 
WATER-1: Minimization of Project Impacts on Surface Waters 
Any unavoidable impacts of Project development on existing surface water features—including 
streams, lakes, ponds, wetlands, floodplains, and intermittent/ephemeral streams—both within the 
Project area and in nearby regions would be minimized or mitigated. 

WATER-2: Stormwater Pollution Prevention Plan 
The EPC contractor would control Project Site drainage, erosion, and sedimentation related to 
stormwater runoff. The Project developer would identify site surface water runoff patterns and 
develop measures to prevent adverse impacts associated with Project-related soil deposition and 
erosion throughout and downslope of the Project Site and Project-related construction areas. These 
measures would be implemented within the SWPPP and incorporated into the POD, as appropriate. 

WATER-3: Water Source Review 
PDP would work with Navajo Nation water resources officials to identify a water source for the 
Project (Appendix H) and complete testing to check for contaminants that would make it 
unsuitable to use for panel washing or dust suppression. Assessing water use would include, but is 
not limited to, the following: 

• quantifying water use requirements for Project construction, operation, and 
decommissioning 

• meeting the potable water supply standards of federal and Navajo Nation water quality 
authorities (e.g., CWA Sections 303 and 304 and applicable sections of the NNCWA) 

• identifying wastewater treatment measures and new or expanded facilities, if any, to be 
included as part of the Project's NPDES permit 

WATER-4: Minimization of Impacts on Area Drainage Patterns and Floodplains 
PDP would maintain natural drainages and pre-Project hydrographs across the Project Site to the 
extent practicable and maintain a pre-development flood hydrograph for all storms up to and 
including the 100-year rainfall event. 

WATER-5: Reclamation and Decommissioning 
Reclamation of the Project area would begin immediately after decommissioning to reduce the 
likelihood of surface water sedimentation. 

4.0 CUMULATIVE IMPACTS 

This section analyzes the cumulative impacts of the proposed lease. Under NEPA regulations, a 
cumulative impact is defined in 40 CFR. Section 1508.7 as, “the impact on the environment which 
results from the incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes 
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such other actions. Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time.” 

4.1 PAST, PRESENT, AND REASONABLY FORESEEABLE 
ACTIONS 

The BIA and Navajo Nation prepared a comprehensive listing of past, present, and reasonably 
foreseeable developments as part of the 2022 Final Programmatic Environmental Impact 
Statement for the Navajo Nation Integrated Weed Management Plan (BIA 2022). The list included 
community development proposals, mining and mineral extraction projects, reclamation projects, 
road and utility infrastructure projects, energy projects, housing and land use plans, and a variety 
of other projects specific to the Western Navajo Agency, which serves the region in which the 
proposed land lease is located. All of the projects listed in Section 4.11 of the Navajo Nation 
Integrated Weed Management Plan Final Programmatic Environmental Impact Statement are 
incorporated here by reference. 

4.2 CUMULATIVE IMPACT ASSESSMENT 

4.2.1 Geology, Mineral Resources, and Soils 
Cumulative impacts on rock, soil, and minerals can, over a long period of time, result in gradual 
changes in soil and rock erosion potential, ecological function, and mineral access. Disturbance in 
the cumulative impacts analysis area includes past, present, and reasonably foreseeable future 
roads, potential future AUM reclamation, rural ranching, and residential developments. The 
impacts on the Project Site soils, rocks, and bedrock would be greatest from actions that involve 
ground disturbing activities, such as construction or installation of access roads, the solar array 
and associated equipment, gen tie structures, and the substation. 

Since the Project avoids known mineral deposits in the area, cumulative impacts on mineral 
resources would be minimal; potential future AUM reclamation efforts would help restore soils in 
AUM areas and minimize cumulative impacts. Construction activities have the potential to 
permanently alter the geology and soils in the cumulative impacts analysis area. The potential for 
erosion and dust associated with ground disturbance are the major soils concerns, although the 
potential for erosion would diminish over time. Other planned projects or developments in the 
cumulative impacts analysis area could also result in soil loss from ground disturbing activities, 
particularly during construction. 

In combination with the Project, additional projects could result in a long-term loss of soils in the 
area given the increased disturbance and developed features. In addition to the Project, the 
proposed widening of US 89 and other future projects could add to the depletion of the resources 
located in the Chinle Formation; however, the contribution to cumulative impacts from the Project 
would be minimal because the Project would impact a very small percentage of the total Chinle 
Formation exposures. 

4.2.1.1 Paleontology 
The cumulative impacts analysis area for paleontological resources is limited to exposures of the 
lower Chinle Formation, the primary geologic unit underlying the Project Site. Within the 
cumulative impacts analysis area, there are numerous previously recorded and potentially 
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undiscovered paleontological localities. Disturbance in the cumulative analysis impacts area 
includes past, present, and reasonably foreseeable activities such as US 89 and future road 
improvements, construction and/or maintenance of Project access roads, potential future mining 
reclamation, rural ranching, and residential developments. These activities would be anticipated 
to continue at baseline levels. Construction of Project access roads may result in the loss of 
important paleontological resources due to ground disturbance and associated crushing or moving 
of fossils. In addition, these roads could allow access to previously inaccessible areas, providing 
for the illegal collection or legal collection and preservation of paleontological resources not 
immediately destroyed by road construction. Since ranching and residential developments are 
typically concentrated on flatter, vegetated areas immediately underlain by younger Quaternary 
geological units, they are less likely to impact paleontological resources. The Project's contribution 
to cumulative impacts would be minor because the Project would impact a very small percentage 
of the total Chinle Formation exposures. 

4.2.2 Air Quality and Noise 
The Project would result in temporary moderate and long-term minor beneficial incremental 
impacts on air quality from the generation of emissions associated with Project construction and 
installation, O&M, and decommissioning. Project construction would temporarily increase 
emissions of regulated pollutants, but Project operation would annually displace an estimated 491 
tons of CO2, 592 tons of NOx, 196 tons of SOx, and 58 tons of PM2.5 by generating energy that 
would otherwise have been provided by traditional fossil fuel power plants (Table 3.3-3). The 
Project, when combined with past, present, and reasonably foreseeable projects, would result in 
minor cumulative impacts on air quality due to air emissions and long-term minor beneficial 
impact on climate change due to reduced reliance on fossil fuel-generated energy sources. 

Noise impacts from the Project would typically be localized, with noise levels associated with 
construction and system maintenance returning to ambient conditions within a relatively short 
distance. Localized cumulative minor noise impacts would be temporary. Based on the relatively 
minimal nature of operational noise, ongoing cumulative effects would only occur for a short time 
during Project construction and routine maintenance. There would be no long-term cumulative 
noise impacts. During the county permit review for the potential US 89 widening project, nuisance 
noise impacts associated with that project would be reviewed and restrictions or mitigation could 
be applied, if appropriate. 

4.2.3 Biological Resources 
The geographic area for the cumulative impacts analysis is the Coalmine Canyon Chapter since 
most Project-related disturbance occurs within it. The Coalmine Canyon Chapter includes 
approximately 463,888 acres. Past, ongoing, and foreseeable activities that impact biological 
resources are primarily sheep and cattle grazing and uranium mining and subsequent reclamation. 
The chapter's other land uses include scattered residential homesite construction, minor 
commercial development, road and utility construction/maintenance, and recreation. 

Direct impacts on biological resources resulting from these activities include: loss or modification 
of habitat through vegetation removal and disturbance and the potential for spread or introduction 
of noxious weeds; fragmentation of habitat; disturbance from human activities; and the potential 
increase in human-wildlife encounters, including vehicle collisions. Navajo free-ranging horses 
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have negatively impacted livestock forage resources and degraded wildlife habitat through 
overgrazing (Wallace, et al 2017; NNDFW 2018). 

Changing climatic and hydrologic conditions have modified and would continue to modify the 
ecosystems in the cumulative impacts analysis area. These changes may include: 

• increased sand dune mobility and wildfire risk. 
• changes in vegetation community composition, habitat loss, and conversion. 
• increased spread of invasive or non-native species. 
• shifts in species' geographic ranges. 
• increases or decreases in wildlife and plant populations. 
• alterations in the timing of life cycle events, such as animal migration, emergence from 

hibernation, etc. (Nania and Cossetto 2014). 

The potential impacts of climate change on wildlife are species-dependent, as some species are 
more adaptable while others are specialists or limited in distribution and highly vulnerable to 
change. Driving factors for species vulnerability are predicted changes in terrestrial, riparian, and 
aquatic ecosystems resulting from pollution, habitat loss and fragmentation, energy and other 
development, increased human water demands, overgrazing, and encroachment of non-native 
plants (Nania and Cossetto 2014). When considered along with other past, ongoing, and 
foreseeable activities in the analysis area, the Project would incrementally impact approximately 
1.6% of vegetation and wildlife habitat in the cumulative impacts analysis area. 

There would be no cumulative impacts expected for the Project or future area projects to federally 
listed threatened or endangered species or experimental non-essential species. Any foreseeable 
future project in the area have the potential to impact NESL species. The Project impacts and future 
projects' impacts would include some loss or modification of potentially suitable habitat. These 
impacts would be reduced through the implementation of mitigation measures and monitoring 
specified by the NNDFW. 

Raptor species, including the ferruginous hawk, golden eagle, and peregrine falcon, could be 
cumulatively impacted through foraging habitat loss or modification and fragmentation. However, 
this impact is expected to be negligible to low based on the poor raptor habitat for nesting and 
limited prey base for foraging. Cumulative impacts on Peeble's bluestar and Beath's milkvetch 
would include a loss or modification of suitable habitat. While these impacts could affect 
individuals, no population-level impacts would be expected to occur. 

4.2.4 Cultural and Historic Resources 
As all sites evaluated as either NRHP eligible or NRHP undetermined and those with AIRFA 
concerns would be avoided, no cumulative impacts are anticipated for cultural resources. 

4.2.5 Hazards, Hazardous Materials, and Waste 
The US 89 widening and any potential future AUM reclamation projects near the Project area 
would likely utilize or produce many of the same hazardous materials and waste discussed in 
Section 3.3.6. The risk of accidental hazardous material and waste spills would increase, but with 
proper training and observation of federal, state, and local regulations, only minor impacts on 
surrounding properties would be anticipated. 
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4.2.6 Land Use, Tribal Trust Lands, Grazing, and Agriculture 
At a cumulative level, the Project and future projects may gradually and incrementally shift the 
area toward a more developed land use pattern. This could change community character, impact 
community services associated with education and health provision, and increase demand for 
drinking water and other utilities. 

Potential future reclamation of area AUMs is expected and will improve soils, surface water, and 
groundwater conditions. No cumulative impacts are expected to agricultural resources or practices, 
as agriculture is not a current land use. There may be a slight increase in transportation land use 
associated with foreseeable future projects and the increase associated with Project access roads. 
Grazing is not expected to be a viable future land use. This is due more to historic use and 
existing/future climate and drought conditions than to this Project or other foreseeable projects. 
The withdrawal of trust lands from grazing is expected to be permanent because of these 
conditions. The lease of trust lands is not expected to have cumulative impacts on Navajo Nation 
trust lands overall. 

4.2.7 Socioeconomics 
The 750MW Project is expected to support a total of 770 jobs, generating $40 million in labor 
income and $117 million in economic output.48 The long-term cumulative impacts would include 
ongoing employment for 21 employees, generating $1 million a year in labor income and $3 
million a year in economic output. The Project would draw $69.5 million in lease payments and 
community stakeholder payments over its expected 35-year operational life and would generate 
another $8 million in cumulative tax payments to Coconino County. 

Many family-run businesses in the area wish to expand and/or were hit hard by COVID-19. From 
the outset of Project construction, these businesses would benefit greatly from the presence of 
construction workers in the area who would need places to stay, food to eat, and consumer goods 
to purchase. Money spent building the Project would flow through the local economy as workers 
spend their paychecks and as the Project itself purchases goods and services. Local businesses, in 
turn, would need to increase their employees' hours and/or hire additional employees. The profits 
of local businesses would increase, allowing them to remodel, expand into additional sales space, 
or purchase new equipment. 

The longer-term ripple effects of Project construction and operation spending would be an 
economic boost to the FBFA, generating the economic growth necessary to support other projects, 
as well. The 2020 Navajo Thaw Recovery Plan identifies several immediate recovery projects in 
various stages of planning and funding (Table 4.2-1). 

48 Mangum Economics Consulting LLC's Painted Desert Power Economic and Fiscal Contribution to Coconino 
County, Arizona and the Navajo Nation is dated April 7, 2022. Triple Point Strategic Consulting LLC's Review of 
Mangum Economics 2022 Report is dated May 2022. 
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The widening of US 89 and any potential future AUM reclamation projects could precede, coincide 
with, or follow Project construction, operation, or decommissioning. Simultaneous construction 
could increase the production of dust, resulting in temporarily reduced visibility and potential for 
adverse health impacts. 

It is likely that the proposed widening of US 89 and any potential future AUM reclamation 
activities would involve the use and/or disposal of hazardous material and waste. While 
compliance with federal, state, local, and tribal requirements for handling and disposal of these 
materials would be required, it is possible that an accidental spill could occur, resulting in minor 
cumulative impacts in the long term when combined with the proposed Project. 

4.2.10 Traffic and Transportation 
The cumulative impacts analysis area for traffic and transportation is the Project Site boundary, 
US 89, BIA RT 6730, the intersection of US 89 and BIA RT 6730, and the proposed Project access 
roads. US 89 would be used to transport construction materials and personnel to the Project Site 
and the proposed improvement and widening of the existing US 89 access to BIA RT 6730 would 
provide a primary entry point to the solar array areas. 

Preliminary planning is underway for ADOT's widening of US 89 near Cameron, Arizona, which 
is within the cumulative impacts analysis area. At this time, the widening of US 89 is not expected 
to overlap with Project construction, which limits the potential for temporary cumulative effects 
on traffic and transportation in the cumulative impacts analysis area. Cumulative impacts on 
existing traffic conditions along US 89 could occur if Project construction coincided with ADOT's 
proposed roadway widening. Should both projects occur simultaneously, it is anticipated that 
coordination with ADOT would address the Project's contribution to traffic and transportation 
impacts and the result would be minor, direct impacts on US 89 that would cease after Project 
construction. Following Project construction, including the improvement and widening of the 
existing US 89 access to BIA RT 6730 to be coordinated with ADOT, the Project would have a 
minor cumulative impact on traffic and transportation. 

4.2.11 Water Resources 
Surface and groundwater cumulative impacts are interrelated and similar. Changing climatic and 
hydrologic conditions have modified and continue to modify the ecosystems in the cumulative 
impacts analysis area. The potential cumulative impacts from climate change to surface and 
groundwater resources are interrelated with the reduced volume, quality, and availability to 
humans, wildlife, and vegetation due to lower precipitation and increased demand resulting from 
warming and drought. To the extent the Project requires local water resources, it would contribute 
to the ongoing trend of reduced water availability in the region. Ongoing grazing, transportation 
projects, and potential future AUM reclamation projects could also contribute to these impacts. 
Development of the Project and foreseeable future projects would result in increased impervious 
surface area and stormwater runoff in local watersheds. Without proper stormwater controls, these 
projects could include the discharge of pollutants to surface and groundwaters. Grazing reduction 
of stabilizing vegetation would result in higher sediment loads in surface waters. Most of these 
impacts would be eliminated or reduced because of mitigation measures adopted by PDP. 
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