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Dear Reader:

Attached is the Final Programmatic Environmental Impact Statement (PEIS) for Solar Energy
Development in Six Southwestern States (Arizona, California, Colorado, Nevada, New Mexico,
and Utah) (FES 12-24; DOE/EIS-0403). This document was prepared by the Bureau of Land
Management (BLM) and the U.S. Department of Energy (DOE) as co-lead agencies (Agencies).
The BLM and DOE prepared this document in consultation with cooperating agencies and in
accordance with the National Environmental Policy Act (NEPA) of 1969, as amended; the
Council on Environmental Quality, DOE, and Department of the Interior regulations
implementing NEPA (40 CFR Parts 1500-1508, 10 CFR Part 1021, 43 CFR Part 46); and the
Federal Land Policy and Management Act of 1976, as amended.

On December 17, 2010, the Agencies published a Notice of Availability (NOA) for the Draft
Programmatic EIS for Solar Energy Development in Six Southwestern States. Public comments
were accepted through May 2, 2011. More than 80,500 comments were received. The public, as
well as many cooperating agencies, offered suggestions on how the Agencies could increase the
utility of the document, strengthen the proposed BLM Solar Energy Program, and increase
certainty regarding solar energy development on BLM-administered lands.

On October 28, 2011, the Agencies published a Supplement to the Draft PEIS for Solar Energy
Development in Six Southwestern States. Public comments were accepted through January 27,
2012. Approximately 131,000 comments were received. The BLM and DOE considered all
comments received on both the Draft PEIS and the Supplement to the Draft PEIS, and the Final
PEIS reflects that consideration. Volume 7 of this Final Solar PEIS presents summaries of
comments received on the Draft PEIS and the Supplement to the Draft PEIS, and responses to
those comments prepared by the BLM and DOE.

Through the Final PEIS, the BLM is evaluating actions that will facilitate utility-scale solar
energy development on public lands. Multiple Federal orders and mandates establish
requirements for the Department of the Interior related to renewable energy development.
Through the PEIS, the BLM is considering replacing certain elements of its existing solar energy
policies with a comprehensive Solar Energy Program that would allow the permitting of future
solar energy development projects on public lands to proceed in a more efficient, standardized,
and environmentally responsible manner.
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'DOE is considering actions to develop new guidance that will further facilitate utility-scale solar
energy development and maximize the mitigation of associated environmental impacts. DOE
would consider this guidance, including recommended environmental practices and mitigation
measures, in its investment and deployment strategies and in its decision-making processes. This
guidance would provide DOE with a tool for making more informed, environmentally sound
decisions on DOE-supported solar projects.

The Agencies have decided to prepare a condensed Final PEIS in order to reduce the length of
the document and facilitate an efficient review by Cooperating Agencies and the public. Several
key sections of the Draft PEIS have been revised extensively and are presented in full in this
Final PEIS (Chapters 1, 2, 6, 7, 15, and 16, and Appendices A, B, C, and J). Other sections of
this Final PEIS are presented as updates to the Draft PEIS (Chapters 3 through 3, 8 through 14,
Appendices D through I, and Appendices K through N). There is one new appendix (Appendix
0), and a separate volume for responses to comments. The Draft PEIS is being distributed
electronically with the Final PEIS to provide the complete set of analyses.

Publication of a Notice of Availability (NOA) of a Final PEIS does not trigger a formal public
comment period. An agency (the BLM or DOE for this EIS), however, may choose to review
any comments submitted following the publication of a NOA of a Final EIS and use them to
inform the agency’s Record of Decision (ROD). Those individuals wishing to submit comments
are asked to do so through the Solar PEIS project Web site (http://solareis.anl.gov). Individuals
should note that the BLM and DOE will consider such comments only to the extent practicable
and will not respond to comments individually.

On the basis of the analyses presented in this Final PEIS, the BLM anticipates amending land use
plans in the six-state study area to adopt those elements of the new Solar Energy Program that
pertain to land use planning. Pursuant to the BLM’s land use planning regulations at

43 CFR 1610.5-2, any person who participated in the land use planning process for the Solar
PEIS and has an interest that is or may be adversely affected by the land use planning decisions
may protest the proposed planning decisions contained in the Final PEIS. The regulations
specify the required elements of your protest. A protest may raise only those issues that were
submitted for the record during the land use planning process. The protest must be in writing
and must be filed with the BLM Director. The protest must be filed within 30 days of the date
the U.S. Environmental Protection Agency publishes its NOA of the Final PEIS in the Federal
Register.

A protest must contain:

(i) The name, mailing address, telephone number, and interest of the person filing the
protest;

(ii) A statement of the issue or issues being protested;

(iii) A statement of the part or parts of the land use plan or amendment being protested;

(iv) A copy of all documents addressing the issue or issues that were submitted during the
land use planning process by the protesting party or an indication of the date the issue or
issues were discussed for the record; and

(v) A concise statement explaining why the decision is believed to be wrong.



Take care to document all relevant facts. As much as possible, reference or cite the PEIS or
available land use planning records (e.g., meeting minutes or summaries, correspondence).
Valid protest issues are limited to allegations that finalizing the proposed land use plan
amendment would violate an applicable statute, regulation, or BLM policy. Statements that
merely reflect disagreement, express opinions, or make demands or allegations without the
support of a concise statement as to why the BLM’s decision is wrong will be treated as
comments rather than as valid protest issues.

E-mailed and faxed protests will not be accepted as valid protests unless the protesting party also
provides the original letter by either regular or overnight mail postmarked by the close of the
protest period. Under these conditions, the BLM will consider the e-mailed or faxed protest as
an advance copy and will afford it full consideration. If you wish to provide the BLM with such
advance notification, please direct faxed protests to the attention of Brenda Hudgens-Williams,
BLM protest coordinator at (202) 245-0028, and e-mailed protests to bhudgens@blm.gov.

All protests, including the follow-up letter to e-mails or faxes, must be in writing and mailed to
one of the following addresses:

Regular Mail: Overnight Mail:

Director (210) Director (210)

Attn: Brenda Hudgens-Williams Attn: Brenda Hudgens-Williams
P.O. Box 71383 20 M Street SE, Room 2134LM
Washington, D.C. 20024 Washington, D.C. 20003

Before including your address, phone number, e-mail address, or other personal identifying
information in your protest, be advised that your entire protest—including your personal
identifying information—may be made publicly available at any time. While you can ask us in
your protest to withhold from public review your personal identifying information, we cannot
guarantee that we will be able to do so.

The BLM Director will make every attempt to promptly render a decision on each protest. The
decision will be in writing and will be sent to the protesting party by certified mail, return receipt
requested. The decision of the BLM Director will be the final decision of the Department of the
Interior. Responses to protest issues will be compiled and formalized in a Director’s Protest
Resolution Report that will be available publicly.

Upon the BLM’s review of comments, to the extent practicable, and its resolution of any
protests, the BLM will issue a ROD approving the land use plan amendments. The ROD and
approved land use plan amendments will be available electronically to all who participated in the
PEIS process and will be available to all parties through the “Planning” page on the BLM
national Web site (http://www.blm.gov/planning) or by mail upon request.

Requests for additional information about this PEIS, including requests for copies of the
document, should be directed to: Shannon Stewart, BLM Washington Office, e-mail:
scstewar@blm.gov, phone: (202) 912-7219; or Jane Summerson, DOE Solar PEIS Document
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Manager, e-mail: jane.summerson@ee.doe.gov, phone: (202) 287-6188. You may also visit the
Solar PEIS Web site at http://solareis.anl.gov. The Final PEIS is available on the project Web
site (http://solareis.anl.gov) and on the DOE NEPA Web site (http://energy.gov/nepa). Copies of
the Final PEIS are also for public inspection in reading rooms at BLM state, district, and field
offices in the six-state study area.

For general information about the DOE NEPA process, please contact: Ms. Carol Borgstrom,
Director, Office of NEPA Policy and Compliance (GC-54), U.S. Department of Energy,

1000 Independence Avenue SW, Washington, D.C. 20585, telephone (202) 586-4600, or leave a
message at 1-800-472-2756.

Thank you for your continued interest in the PEIS for Solar Energy Development in Six

Southwestern States. N

rd /Sincerely, /)

(ot

"Michael edd
Assistant DAirector
Minerals and Realty Management
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Final Programmatic Environmental Impact Statement (PEIS) for Solar Energy Development in
Six Southwestern States (FES 12-24; DOE/EIS-0403)

Responsible Agencies: The U.S. Department of the Interior (DOI) Bureau of Land Management (BLM)
and the U.S. Department of Energy (DOE) are co-lead agencies. Nineteen cooperating agencies
participated in the preparation of this PEIS: U.S. Department of Defense; U.S. Bureau of Reclamation;
U.S. Fish and Wildlife Service; U.S. National Park Service; U.S. Environmental Protection Agency,
Region 9; U.S. Army Corps of Engineers, South Pacific Division; Arizona Game and Fish Department;
California Energy Commission; California Public Utilities Commission; Nevada Department of Wildlife;
N-4 Grazing Board, Nevada; Utah Public Lands Policy Coordination Office; Clark County, Nevada,
including Clark County Department of Aviation; Dofia Ana County, New Mexico; Esmeralda County,
Nevada; Eureka County, Nevada; Lincoln County, Nevada; Nye County, Nevada; and Saguache County,
Colorado.

Locations: Arizona, California, Colorado, Nevada, New Mexico, and Utah.

Contacts: For further information about this PEIS, contact: Shannon Stewart, BLM Washington Office,
e-mail: shannon_stewart@blm.gov, phone: (202) 912-7219; or Jane Summerson, DOE Solar PEIS
Document Manager, e-mail: jane.summerson@ee.doe.gov, phone: (202) 287-6188; or visit the PEIS Web
site at http://solareis.anl.gov.

Abstract: The BLM and DOE have jointly prepared this PEIS to evaluate actions that the agencies are
considering taking to further facilitate utility-scale solar energy development in six southwestern states.!
For the BLM, this includes the evaluation of a new Solar Energy Program applicable to solar
development on BLM-administered lands. For DOE, it includes the evaluation of developing new
guidance to further facilitate utility-scale solar energy development and maximize the mitigation of
associated potential environmental impacts. This Solar PEIS evaluates the potential environmental, social,
and economic effects of the agencies’ proposed actions and alternatives in accordance with the National
Environmental Policy Act (NEPA), the Council on Environmental Quality’s regulations for implementing
NEPA (Title 40, Parts 1500-1508 of the Code of Federal Regulations [40 CFR Parts 1500-1508]), and
applicable BLM and DOE authorities.

For the BLM, the Final Solar PEIS analyzes a no action alternative, under which solar energy
development would continue on BLM-administered lands in accordance with the terms and conditions of
the BLM’s existing solar energy policies, and two action alternatives that involve implementing a new
BLM Solar Energy Program that would allow the permitting of future solar energy development projects
on public lands to proceed in a more efficient, standardized, and environmentally responsible manner.
The proposed program would establish right-of-way authorization policies and design features applicable
to all utility-scale solar energy development on BLM-administered lands. It would identify categories of
lands to be excluded from utility-scale solar energy development and specific locations well suited for
utility-scale production of solar energy where the BLM would prioritize development (i.e., solar energy
zones or SEZs). The proposed action would also allow for responsible utility-scale solar development on
lands outside of priority areas.

1 Utility-scale facilities are defined as projects that generate electricity that is delivered into the electricity
transmission grid, generally with capacities greater than 20 megawatts (MW).



For DOE, the Final PEIS analyzes a no action alternative, under which DOE would continue to address
environmental concerns for DOE-supported solar projects on a case-by-case basis, and an action
alternative, under which DOE would adopt programmatic environmental guidance for use in DOE-
supported solar projects.

The BLM and DOE initiated the Solar PEIS process in May 2008. On December 17, 2010, the BLM and
DOE published the Draft Solar PEIS. Subsequently, on October 28, 2011, the lead agencies published the
Supplement to the Draft Solar PEIS, in which adjustments were made to elements of BLM’s proposed
Solar Energy Program to better meet BLM’s solar energy objectives, and in which DOE’s proposed
programmatic environmental guidance was presented.
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NOTATION

The following is a list of acronyms and abbreviations, chemical names, and units of
measure used in this document. Some acronyms used only in tables may be defined only in those

tables.

GENERAL ACRONYMS AND ABBREVIATIONS

AADT
AASHTO
AC
ACC
ACEC
ADEQ
ACHP
ADOT
ADWR
AERMOD
AFC
AGL
AIM
AIRFA
AMA
AML
ANHP
APE
APLIC
APP
APS
AQCR
AQRV
ARB
ARRA
ARRTIS
ARS
ARZC
ATSDR
AUM
AVSE
AVWS
AWBA
AWEA
AWRM
AZDA
AZGFD

Final Solar PEIS

annual average daily traffic

American Association of State Highway and Transportation Officials
alternating current

air-cooled condenser

Area of Critical Environmental Concern

Arizona Department of Environmental Quality
Advisory Council on Historic Preservation
Arizona Department of Transportation

Arizona Department of Water Resources
AMS/EPA Regulatory Model

Application for Certification

above ground level

Assessment, Inventory and Monitoring

American Indian Religious Freedom Act

active management area

animal management level

Arizona National Heritage Program

area of potential effect

Avian Power Line Interaction Committee

Avian Protection Plan

Arizona Public Service

Air Quality Control Region

air quality—related value

Air Resources Board

American Recovery and Reinvestment Act of 2009
Arizona Renewable Resource and Transmission Identification Subcommittee
Agricultural Research Service

Arizona and California

Agency for Toxic Substances and Disease Registry
animal unit month

Arlington Valley Solar Energy

Audio Visual Warning System

Arizona Water Banking Authority

American Wind Energy Association

Active Water Resource Management

Arizona Department of Agriculture

Arizona Game and Fish Department
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AZGS

BA

BAP
BEA
BISON-M
BLM
BLM-CA
BMP
BNSF
BO

BOR
BPA
BRAC
BSE
BSEP
BTS

CAA
CAAQS
CAISO
Caltrans
C-AMA
CAP
CARB
CAReGAP
CASQA
CASTNET
CAWA
CCC
CDC
CDCA
CDFG
CDNCA
CDOT
CDOW
CDPHE
CDWR
CEC
CEQ
CES
CESA
CESF
CFR
CGE
CHAT

Final Solar PEIS

Arizona Geological Survey

biological assessment

base annual production

Bureau of Economic Analysis

Biota Information System of New Mexico
Bureau of Land Management

Bureau of Land Management, California
best management practice

Burlington Northern Santa Fe

biological opinion

U.S. Bureau of Reclamation

Bonneville Power Administration

Blue Ribbon Advisory Council on Climate Change
Beacon Solar Energy

Beacon Solar Energy Project

Bureau of Transportation Statistics

Clean Air Act

California Air Quality Standards

California Independent System Operator
California Department of Transportation
California-Arizona Maneuver Area

Central Arizona Project

California Air Resources Board

California Regional Gap Analysis Project
California Stormwater Quality Association
Clean Air Status and Trends NETwork
Colorado Agricultural Water Alliance
Civilian Conservation Corps

Centers for Disease Control and Prevention
California Desert Conservation Area
California Department of Fish and Game
California Desert National Conservation Area
Colorado Department of Transportation
Colorado Division of Wildlife (now Colorado Parks and Wildlife)
Colorado Department of Public Health and Environment
California Department of Water Resources
California Energy Commission

Council on Environmental Quality

constant elasticity of substitution

California Endangered Species Act

Carrizo Energy Solar Farm

Code of Federal Regulations

computable general equilibrium

crucial habitat assessment tool
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CIRA
CLFR
CNDDB
CNEL
CNHP
Colorado DWR
COoe
CPC
CPUC
CpPV
CRBSCF
CREZ
CRPC
CRSCP
CSA
CSC
CSFG
CSP
CSQA
CSRI
CTG
CTPG
CTSR
CUP
CVP
CWA
CWCB
CWHRS

DC
DEM
DHS
DIMA
DLT
DNA
DNI
DNL
DoD
DOE
DOI
DOL
DOT
DRECP
DSM
DSRP
DTC/C-AMA
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Cooperative Institute for Research in the Atmosphere
compact linear Fresnel reflector

California Natural Diversity Database
community noise equivalent level

Colorado National Heritage Program
Colorado Division of Water Resources
carbon dioxide equivalent

Center for Plant Conservation

California Public Utilities Commission
concentrating photovoltaic

Colorado River Basin Salinity Control Forum
competitive renewable energy zone

Cultural Resources Preservation Council
Colorado River Salinity Control Program
Candidate Study Area

Coastal Services Center

carbon-sequestration fossil generation
concentrating solar power

California Stormwater Quality Association
Cultural Systems Research, Incorporated
combustion turbine generator

California Transmission Planning Group
Cumbres & Toltec Scenic Railroad
Conditional Use Permit

Central Valley Project

Clean Water Act

Colorado Water Conservation Board
California Wildlife Habitat Relationship System

direct current

digital elevation model

U.S. Department of Homeland Security
Database for Inventory, Monitoring and Assessment
dedicated-line transmission
Determination of NEPA Adequacy
direct normal insulation

day-night average sound level

U.S. Department of Defense

U.S. Department of Energy

U.S. Department of the Interior

U.S. Department of Labor

U.S. Department of Transportation

California Desert Renewable Energy Conservation Plan

demand-side management
Decommissioning and Site Reclamation Plan

Desert Training Center/California—Arizona Maneuver Area
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DWMA
DWR

EA
EBID
ECAR
ECOS
EERE
Eg
EIA
EIS
EISA
EMF
E.O.
EPA
EPRI
EQIP
ERCOT
ERO
ERS
ESA
ESRI

FAA
FBI
FEMA
FERC
FHWA
FIRM
FLPMA
FONSI
FR
FRCC
FSA
FTE
FY

G&TM
GCRP
GDA
GHG
GIS
GMU
GPS
GTM
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Desert Wildlife Management Area
Division of Water Resources

environmental assessment

Elephant Butte Irrigation District

East Central Area Reliability Coordination Agreement
Environmental Conservation Online System (USFWS)
Energy Efficiency and Renewable Energy (DOE)
band gap energy

Energy Information Administration (DOE)
environmental impact statement

Energy Independence and Security Act of 2007
electromagnetic field

Executive Order

U.S. Environmental Protection Agency

Electric Power Research Institute

Environmental Quality Incentives Program

Electric Reliability Council of Texas

Electric Reliability Organization

Economic Research Service

Endangered Species Act of 1973

Environmental Systems Research Institute

Federal Aviation Administration

Federal Bureau of Investigation

Federal Emergency Management Agency
Federal Energy Regulatory Commission
Federal Highway Administration

Flood Insurance Rate Map

Federal Land Policy and Management Act of 1976
Finding of No Significant Impact
Federal Register

Florida Reliability Coordinating Council
Final Staff Assessment

full-time equivalent

fiscal year

generation and transmission modeling
U.S. Global Climate Research Program
generation development area
greenhouse gas

geographic information system

game management unit

global positioning system

Generation and Transmission Model
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GUAC
GWP

HA
HAP
HAZCOM
HCE
HCP
HMA
HMMH
HRSG
HSPD
HTF
HUC
HVAC

I

IARC
IBA
ICE
ICPDS
ICWMA
IDT
IEC
IFR
1]D)

IM
IMPS
IMS
INA
IOP
10U
IPCC
ISA
ISB
ISCC
ISDRA
ISEGS
ISO
ITFR
ITP
IUCNNR
IUCNP

KGA
KML
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Groundwater Users Advisory Council
global warming potential

herd area

hazardous air pollutant

hazard communication

heat collection element

Habitat Conservation Plan

herd management area

Harris Miller Miller & Hanson, Inc.

heat recovery steam generator
Homeland Security Presidential Directive
heat transfer fluid

hydrologic unit code

heating, ventilation, and air-conditioning

Interstate

International Agency for Research on Cancer
important bird area

internal combustion engine

Imperial County Planning & Development Services
Imperial County Weed Management Area
interdisplinary team

International Electrochemical Commission
instrument flight rule

Imperial Irrigation District

Instruction Memorandum

Iron Mountain Pumping Station

interim mitigation strategy

Irrigation Non-Expansion Area

Interagency Operating Procedure

investor-owned utility

Intergovernmental Panel on Climate Change
Independent Science Advisor; Instant Study Area
Intermontane Seismic Belt

integrated solar combined cycle

Imperial Sand Dunes Recreation Area

Ivanpah Solar Energy Generating System
independent system operator; iterative self-organizing
Interim Temporary Final Rulemaking
incidental take permit

International Union for Conservation of Nature and Natural Resources
International Union for Conservation of Nature Pakistan

known geothermal resources area
keyhole markup language
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KOP
KSLA

LCC
LCCRDA
LCOE
Ldn
LDWMA
Leq
LiDAR
LLA
LLRW
LPN

LRG
LSA

LSE
LTMP
LTVA

MAAC
MAIN
MAPP
MCAS
MCL
MEB
MFP
MIG
MLA
MOA
MOU
MPDS
MRA
MRI
MRO
MSDS
MSL
MTR
MVEDA
MWA
MWD
MWMA

NAAQS
NADP
NAGPRA
NAHC
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key observation point
known sodium leasing area

Landscape Conservation Cooperative

Lincoln County Conservation, Recreation, and Development Act of 2004
levelized cost of energy

day-night average sound level

Low Desert Weed Management Area

equivalent sound pressure level

light detection and ranging

limited land available

low-level radioactive waste (waste classification)
listing priority number

Lower Rio Grande

lake and streambed alteration

load-serving entity

long-term monitoring and adaptive management plan
long-term visitor area

Mid-Atlantic Area Council

Mid-Atlantic Interconnected Network
methyl acetylene propadiene stabilizer; Mid-Continent Area Power Pool
Marine Corps Air Station

maximum contaminant level

Marine Expeditionary Brigade
Management Framework Plan

Minnesota IMPLAN Group

maximum land available

military operating area

Memorandum of Understanding
maximum potential development scenario
Multiple Resource Area

Midwest Research Institute

Midwest Reliability Organization
Material Safety Data Sheet

mean sea level

military training route

Mesilla Valley Economic Development Alliance
Mojave Water Agency

Metropolitan Water District

Mojave Weed Management Area

National Ambient Air Quality Standard(s)

National Atmospheric Deposition Program

Native American Graves Protection and Repatriation Act
Native American Heritage Commission (California)
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NAIC
NASA
NCA
NCCAC
NCDC
NCES
NDAA
NDCNR
NDEP
NDOT
NDOW
NDWP
NDWR
NEAP
NEC
NED
NEP
NEPA
NERC
NGO
NHA
NHD
NHNM
NHPA
NID
NLCS
NMAC
NMBGMR
NMDGF
NM DOT
NMED
NMED-AQB
NMFS
NMOSE
NMSU
NNHP
NNL
NNSA
NOA
NOAA
NOI
NP
NPDES
NPL
NPS
NPV
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North American Industrial Classification System
National Aeronautics and Space Administration
National Conservation Area

Nevada Climate Change Advisory Committee
National Climatic Data Center

National Center for Education Statistics
National Defense Authorization Act

Nevada Department of Conservation and Natural Resources

Nevada Division of Environmental Protection
Nevada Department of Transportation

Nevada Department of Wildlife

Nevada Division of Water Planning

Nevada Division of Water Resources

Natural Events Action Plan

National Electric Code

National Elevation Database

Natural Events Policy

National Environmental Policy Act of 1969

North American Electricity Reliability Corporation
non-governmental organization

National Heritage Area

National Hydrography Dataset

National Heritage New Mexico

National Historic Preservation Act of 1966
National Inventory of Dams

National Landscape Conservation System

New Mexico Administrative Code

New Mexico Bureau of Geology and Mineral Resources
New Mexico Department of Game and Fish

New Mexico Department of Transportation

New Mexico Environment Department

New Mexico Environment Department-Air Quality Board
National Marine Fisheries Service

New Mexico Office of the State Engineer

New Mexico State University

Nevada Natural Heritage Program

National Natural Landmark

National Nuclear Security Administration

Notice of Availability

National Oceanic and Atmospheric Administration
Notice of Intent

National Park

National Pollutant Discharge Elimination System
National Priorities List

National Park Service

net present value
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NRA
NRCS
NREL
NRHP
NRS
NSC
NSO
NSTC
NTHP
NTS
NTTR
NVCRS
NV DOT
NWCC
NWI
NWIS
NWPP
NWR
NWSRS

O&M
ODFW
OHV
ONA
ORC
OSE/ISC
OSHA
OTA

PA
PAD
PAH
PAT
PCB
PCM
PCS
PCU
PEIS
PFYC
PGH
PIER
P.L.
PLSS
PM
PM2.5
PM1o
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National Recreation Area

Natural Resources Conservation Service
National Renewable Energy Laboratory
National Register of Historic Places
Nevada Revised Statutes

National Safety Council

no surface occupancy

National Science and Technology Council
National Trust for Historic Preservation
Nevada Test Site

Nevada Test and Training Range

Nevada Cultural Resources Inventory System
Nevada Department of Transportation
National Wind Coordinating Committee
National Wetlands Inventory

National Water Information System (USGS)
Northwest Power Pool

National Wildlife Refuge

National Wild and Scenic River System

operation and maintenance

Oregon Department of Fish and Wildlife

off-highway vehicle

Outstanding Natural Area

organic Rankine cycle

Office of the State Engineer/Interstate Stream Commission
Occupational Safety and Health Administration

Office of Technology Assessment

Programmatic Agreement

Preliminary Application Document

polycyclic aromatic hydrocarbon

peer analysis tool

polychlorinated biphenyl

purchase change material

power conditioning system

power converting unit

programmatic environmental impact statement
potential fossil yield classification

Preliminary General Habitat

Public Interest Energy Research

Public Law

Public Land Survey System

particulate matter

particulate matter with a diameter of 2.5 um or less
particulate matter with a diameter of 10 um or less
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POD
POU
PPA
P-P-D
PPE
PPH
PSD
PURPA
PV
PVID
PWR

QRA

R&I
RAC
RCE
RCI
RCRA
RD&D

RDBMS
RDEP
REA
REAT
REDA
REDI
REEA
ReEDS
REPG
RETA
RETAAC
RETI
REZ
RF

RFC
RFDS
RGP
RGWCD
RMP
RMPA
RMZ
ROD
ROI
ROS
ROW
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plan of development

publicly owned utility

Power Purchase Agreement
population-to-power density
personal protective equipment
Preliminary Priority Habitat
Prevention of Significant Deterioration
Public Utility Regulatory Policy Act
photovoltaic

Palo Verde Irrigation District

public water reserve

qualified resource area

relevance and importance

Resource Advisory Council

Reclamation Cost Estimate

residential, commercial, and industrial (sector)
Resource Conservation and Recovery Act of 1976

research, development, and demonstration; research, development, and

deployment

Relational Database Management System
Restoration Design Energy Project

Rapid Ecoregional Assessment

Renewable Energy Action Team

Renewable Energy Development Area
Renewable Energy Development Infrastructure
Renewable Energy Evaluation Area
Regional Energy Deployment System
Renewable Energy Policy Group

Renewable Energy Transmission Authority
Renewable Energy Transmission Access Advisory Committee
Renewable Energy Transmission Initiative
renewable energy zone

radio frequency

Reliability First Corporation

reasonably foreseeable development scenario
Rio Grande Project

Rio Grande Water Conservation District
Resource Management Plan

Rocky Mountain Power Area

Resource Management Zone

Record of Decision

region of influence

recreation opportunity spectrum

right-of-way
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RPG
RPS
RRC
RSEP
RSI
RTO
RTTF
RV

SAAQS
SAMHSA
SCADA
SCE
SCRMA
SDRREG
SDWA
SEGIS
SEGS
SEI
SEIA
SES
SETP
SEZ
SHPO
SIP
SLRG
SMA
SMART
SMP
SNWA
SPP
SRMA
SSA

ssl

ST

STG
SUA
SWAT
SWIP
SWPPP
SWReGAP

TAP
TCC
TDS
TEPPC
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renewable portfolio goal

Renewable Portfolio Standard
Regional Reliability Council

Rice Solar Energy Project
Renewable Systems Interconnection
regional transmission organization
Renewable Transmission Task Force
recreational vehicle

State Ambient Air Quality Standard(s)
Substance Abuse and Mental Health Services Administration
supervisory control and data acquisition
Southern California Edison

Special Cultural Resource Management Area
San Diego Regional Renewable Energy Group
Safe Drinking Water Act of 1974

Solar Energy Grid Integration System

Solar Energy Generating System

Sustainable Energy Ireland

Solar Energy Industrial Association

Stirling Energy Systems

Solar Energy Technologies Program (DOE)
solar energy zone

State Historic Preservation Office(r)

State Implementation Plan

San Luis & Rio Grande

Special Management Area

specific, measurable, achievable, relevant, and time sensitive
suggested management practice

Southern Nevada Water Authority
Southwest Power Pool

Special Recreation Management Area
Socorro Seismic Anomaly

self-supplied industry

solar thermal

steam turbine generator

special use airspace

Southwest Area Transmission

Southwest Intertie Project

Stormwater Pollution Prevention Plan
Southwest Regional Gap Analysis Project

toxic air pollutant

Transmission Corridor Committee

total dissolved solids

Transmission Expansion Planning Policy Committee
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TES
TRACE
TSA
TSCA
TSDF
TSP

UACD
UBWR
UDA
UDEQ
UDNR
UDOT
UDWQ
UDWR
UGS
UNEP
UNPS
UP
UREZ
USACE
USAF
usC
USDA
USFS
USFWS
USGS
Utah DWR
UTTR
UWS

VACAR
VCRS
VFR
VOC
VRHCRP
VRI
VRM

WA

WECC
WECC CAN
WEG
Western
WGA
WGFD
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thermal energy storage

Transmission Routing and Configuration Estimator
Transportation Security Administration

Toxic Substances Control Act of 1976

treatment, storage, and disposal facility

total suspended particulates

Utah Association of Conservation Districts
Utah Board of Water Resources

Utah Department of Agriculture

Utah Department of Environmental Quality
Utah Department of Natural Resources
Utah Department of Transportation

Utah Division of Water Quality

Utah Division of Wildlife Resources

Utah Geological Survey

United Nations Environmental Programme
Utah Native Plant Society

Union Pacific

Utah Renewable Energy Zone

U.S. Army Corps of Engineers

U.S. Air Force

United States Code

U.S. Department of Agriculture

U.S. Forest Service

U.S. Fish and Wildlife Service

U.S. Geological Survey

Utah Division of Water Rights

Utah Test and Training Range
Underground Water Storage, Savings and Replenishment Act

Virginia—Carolinas Subregion

Visual Contrast Rating System

visual flight rule

volatile organic compound

Virgin River Habitat Conservation & Recovery Program
Visual Resource Inventory

Visual Resource Management

Wilderness Area

Western Electricity Coordinating Council
Western Electricity Coordinating Council-Canada
wind erodibility group

Western Area Power Administration

Western Governors’ Association

Wyoming Game and Fish Department
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WHA wildlife habitat area
WHO World Health Organization
WIA Wyoming Infrastructure Authority
WRAP Water Resources Allocation Program; Western Regional Air Partnership
WRCC Western Regional Climate Center
WREZ Western Renewable Energy Zones
WRRI Water Resources Research Institute
WSA Wilderness Study Area
WSC wildlife species of special concern
WSMR White Sands Missile Range
WSR Wild and Scenic River
WSRA Wild and Scenic Rivers Act of 1968
WWII World War Il
WWP Western Watersheds Project
YPG Yuma Proving Ground
ZITA zone identification and technical analysis
ZLD zero liquid discharge
CHEMICALS
CHy4 methane NO» nitrogen dioxide
CO carbon monoxide NOy nitrogen oxides
CO9 carbon dioxide
O3 ozone
H»S hydrogen sulfide
Hg mercury Pb lead
N20 nitrous oxide SFe sulfur hexafluoride
NH3 ammonia SO» sulfur dioxide
SOy sulfur oxides
UNITS OF MEASURE
ac-ft acre-foot (feet) dBA A-weighted decibel(s)
bhp brake horsepower
°F degree(s) Fahrenheit
°C degree(s) Celsius ft foot (feet)
cf cubic foot (feet) ft2 square foot (feet)
cfs cubic foot (feet) per second ft3 cubic foot (feet)
cm centimeter(s)
g gram(s)
dB decibel(s) gal gallon(s)

Final Solar PEIS
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GJ gigajoule(s)

gpcd gallon per capita per day
gpd gallon(s) per day

gpm gallon(s) per minute

GW gigawatt(s)

GWh gigawatt hour(s)
GWhl/yr gigawatt hour(s) per year

h hour(s)

ha hectare(s)

Hz hertz

in. inch(es)

J joule(s)

K degree(s) Kelvin
kcal kilocalorie(s)

kg kilogram(s)

kHz kilohertz

km kilometer(s)

km? square kilometer(s)
kPa kilopascal(s)

kv kilovolt(s)

kVA kilovolt-ampere(s)
kw kilowatt(s)

kWh kilowatt-hour(s)
kWp kilowatt peak

L liter(s)

Ib pound(s)

m meter(s)

m2 square meter(s)
m3 cubic meter(s)

Final Solar PEIS

mg
Mgal
mi
mi2
min
mm
MMt
MPa
mph
MVA
MW
MWe
MWh

ppm
psi
psia

nm

scf
TWh

VdB

XXVil

milligram(s)

million gallons
mile(s)

square mile(s)
minute(s)
millimeter(s)
million metric ton(s)
megapascal(s)
mile(s) per hour
megavolt-ampere(s)
megawatt(s)
megawatt(s) electric
megawatt-hour(s)

part(s) per million
pound(s) per square inch
pound(s) per square inch absolute

rotation(s) per minute

second(s)
standard cubic foot (feet)

terawatt hour(s)

vibration velocity decibel(s)
watt(s)

square yard(s)

cubic yard(s)

year(s)

microgram(s)
micrometer(s)
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ENGLISH/METRIC AND METRIC/ENGLISH EQUIVALENTS

The following table lists the appropriate equivalents for English and metric units.

Multiply By To Obtain

English/Metric Equivalents

(62}

acres 0.004047 square kilometers (km2)
acre-feet (ac-ft) 1,234 cubic meters (m3)
cubic feet (ft3) 0.02832 cubic meters (m3)
cubic yards (yd3) 0.7646 cubic meters (m3)
degrees Fahrenheit (°F) —32 0.5555 degrees Celsius (°C)
feet (ft) 0.3048 meters (m)
gallons (gal) 3.785 liters (L)
gallons (gal) 0.003785 cubic meters (m3)
inches (in.) 2.540 centimeters (cm)
miles (mi) 1.609 kilometers (km)
miles per hour (mph) 1.609 kilometers per hour (kph)
pounds (Ib) 0.4536 kilograms (kg)
short tons (tons) 907.2 kilograms (kg)
short tons (tons) 0.9072 metric tons (t)
square feet (ft2) 0.09290 square meters (m2)
square yards (yd2) 0.8361 square meters (m2)
square miles (mi2) 2.590 square kilometers (km2)
Joyards(yd) ... 09144 meters(m) _____________.
Metric/English Equivalents
centimeters (cm) 0.3937 inches (in.)
cubic meters (m3) 0.00081 acre-feet (ac-ft)
cubic meters (m3) 35.31 cubic feet (ft3)
cubic meters (m3) 1.308 cubic yards (yd3)
cubic meters (m3) 264.2 gallons (gal)
degrees Celsius (°C) +17.78 1.8 degrees Fahrenheit (°F)
hectares (ha) 2.471 acres
kilograms (kg) 2.205 pounds (Ib)
kilograms (kg) 0.001102 short tons (tons)
kilometers (km) 0.6214 miles (mi)
kilometers per hour (kph) 0.6214 miles per hour (mph)
liters (L) 0.2642 gallons (gal)
meters (m) 3.281 feet (ft)
meters (M) 1.094 yards (yd)
metric tons (t) 1.102 short tons (tons)
square kilometers (km2) 247.1 acres
square kilometers (km?) 0.3861 square miles (mi2)
square meters (m2) 10.76 square feet (ft2)
square meters (m2) 1.196 square yards (yd?)
Final Solar PEIS XXVill July 2012
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EXECUTIVE SUMMARY

ES.1 BACKGROUND

The U.S. Department of the Interior (DOI) Bureau of Land Management (BLM) and
U.S Department of Energy (DOE) have jointly prepared this programmatic environmental impact
statement (PEIS) to evaluate actions that the agencies are considering taking to further facilitate
utility-scale solar energy development in six southwestern states (Arizona, California, Colorado,
Nevada, New Mexico, and Utah).! For the BLM, this includes the evaluation of a new Solar
Energy Program applicable to solar development on BLM-administered lands. For DOE, it
includes the evaluation of developing new guidance to further facilitate utility-scale solar energy
development and maximize the mitigation of associated environmental impacts. This Solar PEIS
evaluates the potential environmental, social, and economic effects of the agencies’ proposed
actions and alternatives in accordance with the National Environmental Policy Act (NEPA) of
1969, the Council on Environmental Quality’s regulations for implementing NEPA (Title 40,
Parts 1500-1508 of the Code of Federal Regulations [40 CFR Parts 1500-1508]), the DOI and
DOE regulations for implementing NEPA (43 CFR Part 46 and 10 CFR Part 1021, respectively),
and applicable BLM and DOE authorities.

The BLM and DOE initiated the Solar PEIS process in May 2008. Since that time, the
agencies have engaged extensively with their cooperating agencies, key stakeholders, and the
general public to obtain input on the scope and objectives of their proposed actions. On the basis
of this input, as appropriate, the agencies have incrementally refined their proposed actions,
alternatives, and analyses. On December 17, 2010, the BLM and DOE published the Draft
Programmatic Environmental Impact Statement for Solar Energy Development in
Six Southwestern States (BLM and DOE 2010); the Notice of Availability (NOA) was published
in the Federal Register, Volume 75, page 78980. During the comment period, the public, as well
as many cooperating agencies and key stakeholders, offered suggestions on how the BLM and
DOE could increase the utility of the analysis, strengthen elements of the BLM’s proposed Solar
Energy Program, and increase certainty regarding solar energy development on BLM-
administered lands. Subsequently, on October 28, 2011, the lead agencies published the
Supplement to the Draft Solar PEIS (BLM and DOE 2011), in which adjustments were made to
elements of the proposed Solar Energy Program and to guidance for facilitating utility-scale solar
energy development to better meet BLM and DOE’s solar energy objectives. The NOA for the
Supplement to the Draft Solar PEIS was published in the Federal Register, VVolume 76,
page 66958.

ES.2 BLM PROPOSED ACTION

The BLM proposes to develop a new Solar Energy Program to further support utility-
scale solar energy development on BLM-administered lands in the six-state study area. The

1 Utility-scale facilities are defined as projects that generate electricity that is delivered into the electricity
transmission grid, generally with capacities greater than 20 megawatts (MW)
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proposed Solar Energy Program would replace certain elements of BLM’s existing solar energy
policies with a comprehensive program that would allow the permitting of future solar energy
development projects on public lands to proceed in a more efficient, standardized, and
environmentally responsible manner. The proposed program would establish right-of-way
(ROW) authorization policies and design features applicable to utility-scale solar energy
development on BLM-administered lands. It would identify categories of lands to be excluded
from utility-scale solar energy development and identify specific locations well suited for utility-
scale production of solar energy where the BLM would prioritize development (i.e., solar energy
zones, or SEZs). The proposed action would also allow for responsible utility-scale solar
development on lands outside of priority areas.

ES.2.1 BLM Purpose and Need

The BLM has identified a need to respond in a more efficient and effective manner to the
high interest in siting utility-scale solar energy development on public lands and to ensure
consistent application of measures to mitigate the potential adverse impacts of such
development.

The BLM is therefore considering replacing certain elements of its existing solar energy
policies with a comprehensive Solar Energy Program. While the proposed Solar Energy Program
will further BLM’s ability to meet the mandates of Executive Order (E.O.) 13212,“Actions to
Expedite Energy-Related Projects” (Federal Register, Volume 66, page 28357, May 22, 2001),
and the Energy Policy Act of 2005, it also has been designed to meet the requirements of DOI
Secretarial Order 3285SA1 (Secretary of the Interior 2010) related to identifying and prioritizing
specific locations best suited for utility-scale solar energy development on public lands
(see Section 1.1 of this Final Solar PEIS for a discussion of these and other applicable federal
orders and mandates).

The objectives of BLM’s proposed Solar Energy Program include the following:

Facilitate near-term utility-scale solar energy development on public lands;
* Minimize potential negative environmental impacts;
* Minimize social and economic impacts;

» Provide flexibility to the solar industry to consider a variety of solar energy
projects (location, facility size, technology, etc.);

» Optimize existing transmission infrastructure and corridors;

» Standardize and streamline the authorization process for utility-scale solar
energy development on BLM-administered lands; and

* Meet projected demand for solar energy development.
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The elements of BLM’s proposed Solar Energy Program include the following:

1. Commitment to process pending applications for utility-scale solar energy
development that meet due diligence and siting provisions under existing land
use plans and other policies and procedures;

2. Identification of lands to be excluded from utility-scale solar energy
development in the six-state study area;

3. Establishment of a process to identify new or expanded SEZs;

4. ldentification of priority areas (i.e., SEZS) that are well suited for utility-scale
production of solar energy in accordance with the requirements of Secretarial
Order 3285A1 and the associated authorization procedures for applications in
these areas;

5. Establishment of a process that allows for responsible utility-scale solar
energy development outside of SEZs (i.e., variance process);

6. Establishment of design features for solar energy development on public lands
to ensure the most environmentally responsible development and delivery of
solar energy; and

7. Amendment of BLM land use plans in the six-state study area to adopt those
elements of the new Solar Energy Program that pertain to planning.

ES.2.2 BLM Scope of Analysis

The geographic scope of the PEIS for the BLM includes all BLM-administered lands in
the six-state study area. The scope of the impact analysis includes an assessment of the potential
environmental, social, and economic impacts of utility-scale solar facilities and required
transmission connections from these facilities to the existing electricity transmission grid and
other associated infrastructure such as roads over an approximately 20-year time frame (i.e., until
about 2030).

The scope of this analysis is limited to utility-scale solar energy development. For the
purposes of the Solar PEIS and associated decision making, utility-scale solar energy
development is defined as any project capable of generating 20 megawatts (MW) or more. As a
result, BLM’s new Solar Energy Program would apply only to projects of this scale; decisions on
projects that are less than 20 MW would continue to be made in accordance with existing land
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use plan requirements,2 current applicable policy and procedures, and individual site-specific
NEPA analyses. Viable utility-scale solar technologies considered likely to be deployed over the
next 20 years and analyzed as part of the Solar PEIS include parabolic trough, power tower, dish
engine systems, and photovoltaic (PV) systems.

The Solar PEIS considers the potential direct, indirect, and cumulative effects of
establishing broad Solar Energy Program elements and strategies across the six-state study area.
This programmatic analysis considers potential environmental effects over a broad geographic
and time horizon and, as a result, it is fairly general, focusing on major impacts in a qualitative
manner. In addition to the programmatic analysis, the Solar PEIS also provides in-depth data
collection and environmental analysis for the proposed SEZs. The primary purpose of this more
rigorous SEZ-specific analysis is to provide documentation from which the BLM can tier future
project authorizations, thereby limiting the required scope and effort of project-specific NEPA
analyses.

ES.2.3 Applications for Solar Energy Development on BLM Lands

As of May 31, 2012, the BLM had approved 11 utility-scale solar projects on public
lands and 5 linear ROWs that enabled development of projects on private lands (See Table B-1
of Appendix B of this Final Solar PEIS). As stated in the Supplement to the Draft Solar PEIS and
reaffirmed in this Final Solar PEIS, the BLM is committed to continued processing of all
pending3 solar energy applications that meet due diligence and siting requirements under
existing land use plans and other policies and procedures that the BLM has adopted or might
adopt. Pending applications will not be subject to any new program elements adopted by the
Solar PEIS ROD. All new# applications, however, will be subject to the program elements
adopted by the Solar PEIS ROD.

ES.2.4 BLM Alternatives

As discussed in Chapter 2, through this PEIS, the BLM is evaluating three alternatives for
managing utility-scale solar energy development on BLM-administered lands in the six-state
study area. These alternatives include two action alternatives—a solar energy development
program alternative and an SEZ program alternative—and a no action alternative. The solar
energy development program alternative is BLM’s preferred alternative.

2 Co-generation projects involving a mix of solar energy technologies and other energy technologies (e.g., natural
gas, wind, and hydropower) would be subject to the requirements of the new Solar Energy Program if the solar
energy component is 20 MW or greater.

3 The BLM defines “pending” applications as any applications (regardless of place in line) filed within proposed
variance and/or exclusion areas before the publication of the Supplement to the Draft Solar PEIS (October 28,
2011), and any applications filed within proposed SEZs before June 30, 2009.

4 The BLM defines “new” applications as any applications filed within proposed SEZs after June 30, 2009, and
any applications filed within proposed variance and/or exclusion areas after the publication of the Supplement to
the Draft Solar PEIS (October 28, 2011).
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The alternatives are summarized in the following sections. Table ES.2-1 identifies the
estimated amount of land that would be available for ROW application under each alternative by
state. Figures ES.2-2 through ES.2-7, provided after Section ES.2.4.7, show the approximate
locations of those lands proposed for exclusion, lands available for solar ROW applications, and

priority SEZs.

ES.2.4.1 Program Elements Common to Both BLM Action Alternatives

Under BLM’s proposed action alternatives, the Solar Energy Program would include
comprehensive ROW authorization policies; requirements for monitoring, adaptive management
and mitigation, and programmatic design features that would avoid, minimize, and/or mitigate
the potential adverse effects of solar energy development. These elements, which are
summarized below, are described in detail in Section 2.2.1 of this Final Solar PEIS.

ES.2.4.1.1 ROW Authorization Policies

The BLM proposes a number of ROW authorization policies that would be

applicable to solar energy ROWSs on all BLM-administered lands. These include, but are

TABLE ES.2-1 Summary of Potentially Developable BLM-Administered Land under the
No Action Alternative, the Solar Energy Development Program Alternative, and the SEZ

Program Alternative?

BLM-Administered

BLM-Administered
Lands Constituting
Solar Energy

BLM-Administered
Lands Constituting

Lands Constituting Development SEZ Program
Total State No Action Alternative  Program Alternative Alternative

State Acreage (acres) (acres)Pc (acres)
Arizona 72,700,000 9,181,179 3,380,877 5,966
California 100,200,000 10,815,285 766,078 153,627
Colorado 66,500,000 7,282,258 95,128 16,308
Nevada 70,300,000 40,760,443 9,076,145 60,395
New Mexico 77,800,000 11,783,665 4,184,520 29,964
Utah 52,700,000 18,098,240 1,809,759 18,658
Total 440,200,000 97,921,069 19,312,506 284,918

a  To convert acres to km2, multiply by 0.004047.

b The acreage estimates were calculated on the basis of the best available geographic information
system (GIS) data. GIS data were not available for the entire set of exclusions; thus the exact acreage
could not be calculated. Exclusions that could not be mapped would be identified during the ROW

application process.

¢ Values shown include areas of less than 247 acres (1 km?).
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not limited to, policies addressing competing applications, terms, ROWSs, and changes to
terms; ROW renewal; cost-recovery payments; valid existing rights; rental fees; due
diligence and applicant qualifications; plans of development; notification to livestock
grazing operators; performance and reclamation bonds; notice to proceed; administrative
appeal; air navigation hazards;, cadastral survey policies; diligent development; operating
standards; access to records; upgrades or changes to facility design or operation; 10-year
reviews; and transfers or assignments requiring BLM approval. The BLM is undertaking
rulemaking to establish a competitive process for offering public lands for solar as well as
wind energy development within designated leasing areas (i.e., SEZs). When established,
the rule may supersede some of the authorization policies described in the Final Solar
PEIS.

ES.2.4.1.2 Monitoring, Adaptive Management, and Mitigation

The BLM has committed to developing and incorporating a monitoring and
adaptive management plan into its Solar Energy Program to ensure that data and lessons
learned about the impacts of solar energy projects will be collected, reviewed, and, as
appropriate, incorporated into BLM’s Solar Energy Program in the future. The long-term
solar monitoring and adaptive management plan (Solar LTMP) will be based on BLM’s
Assessment, Inventory and Monitoring (AIM) Strategy developed in 2011. It will also
take advantage of and augment other AIM efforts, including Rapid Ecoregional
Assessments, the national landscape monitoring framework, greater sage-grouse habitat
analysis, and an array of local, management-driven monitoring efforts.

BLM’s proposed Solar Energy Program under both action alternatives will employ a
mitigation hierarchy to address potential impacts—avoidance, minimization, and offset of
unavoidable impacts. Avoidance will be achieved through siting decisions and the identification
of priority SEZs. Minimization will be achieved through the application of design features and
adherence to applicable federal, state, and local laws and regulations such as the Endangered
Species Act (ESA). For those impacts that cannot be avoided or minimized, the BLM will
determine, in consultation with affected stakeholders, if measures to offset or mitigate adverse
impacts would be appropriate. To help accomplish this goal, the BLM proposes to establish
regional mitigation plans that will facilitate development in SEZs. As envisioned, these regional
mitigation plans will simplify and improve the mitigation process for future projects in SEZs.

ES.2.4.1.3 Programmatic Design Features

The BLM has established a set of proposed programmatic design features that
would be required for all utility-scale solar energy development on BLM-administered
lands under both action alternatives. Design features are mitigation requirements that
have been incorporated into the proposed action or alternatives to avoid or reduce adverse
impacts. The proposed design features were derived from comprehensive reviews of solar
energy development activities, published data regarding solar energy development
impacts, existing relevant mitigation guidance, and standard industry practices.
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ES.2.4.2 Solar Energy Development Program Alternative (BLM Preferred
Alternative)

Under the solar energy development program alternative (referred to as the “program
alternative”), the BLM proposes categories of lands to be excluded from utility-scale solar
energy development and identifies specific locations well suited for utility-scale production of
solar energy (i.e., SEZs) where the BLM proposes to prioritize development. The program
alternative emphasizes and incentivizes development within SEZs and proposes a collaborative
process to identify additional SEZs. To accommodate the flexibility described in the BLM’s
program objectives, the program alternative allows for responsible utility-scale solar
development in variance areas outside of SEZs in accordance with the proposed variance
process. The program alternative also establishes programmatic authorization policies and design
features for utility-scale solar energy development on BLM-administered lands. The elements of
the new Solar Energy Program would be implemented through amendment of the land use plans
within the six-state study area (see Appendix C of this Final Solar PEIS).

ES.2.4.2.1 Proposed Right-of-Way Exclusion Areas

Under the program alternative, the BLM proposes to exclude specific categories of land
from utility-scale solar energy development. Right-of way exclusion areas are defined as areas
that are not available for location of ROWSs under any conditions (BLM Land Use Planning
Handbook, H-1601-1 [BLM 2005]). On the basis of input received from the public, stakeholders,
cooperating agencies, and tribes on the Supplement to the Draft Solar PEIS, the list of proposed
exclusions has been modified and now totals approximately 79 million acres (319,072 km2),
including some state-specific exclusions (see Table ES.2-2 and Figure ES.2-1).

The identification of exclusion areas allows the BLM to support the highest and best use
of public lands by avoiding potential resource conflicts and reserving for other uses public lands
that are not well suited for utility-scale solar energy development. Due to the size and scale of
utility-scale solar energy development (typically involving a single use of public lands), the
BLM is proposing to exclude a broader set of categories than would be identified in a land use
plan for other types of ROWSs. For the purposes of the Solar PEIS and its associated NEPA
analysis, the BLM has mapped and estimated the acreage for all proposed exclusions in the
aggregate based on best available existing information. The identification of any additional
exclusion areas for utility-scale solar energy development would involve planning-level
decisions and require the BLM to amend applicable land use plans.

ES.2.4.2.2 Proposed Solar Energy Zones

An SEZ is defined by the BLM as an area within which the BLM will prioritize and
facilitate utility-scale production of solar energy and associated transmission infrastructure
development. SEZs should be relatively large areas that provide highly suitable locations for
utility-scale solar development: locations where solar development is economically and
technically feasible, where there is good potential for connecting new electricity-generating
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1 TABLE ES.2-2 Exclusions under BLM’s Solar Energy Development Program Alternative

1. Lands with slopes greater than 5% determined through geographical information system (GIS) analysis
using digital elevation models.2

2. Lands with solar insolation levels less than 6.5 kWh/m?/day determined through National Renewable
Energy Laboratory solar radiation GIS data (http://www.nrel.gov/rredc/solar_data.html).

3. All Areas of Critical Environmental Concern (ACECs) identified in applicable land use plans (including
Desert Wildlife Management Areas [DWMAS] in the California Desert District planning area).

4. All designated and proposed critical habitat areas for species protected under the Endangered Species Act
(ESA) of 1973 (as amended) as identified in respective recovery plans (http://ecos.fws.gov/tess_public/
TESSWebpageRecovery?sort=1).

5. All areas for which an applicable land use plan establishes protection for lands with wilderness
characteristics.

6. Developed recreational facilities, special-use permit recreation sites (e.g., ski resorts and camps), and all
Special Recreation Management Areas (SRMAS) identified in applicable land use plans, except for those
in the State of Nevada and a portion of the Yuma East SRMA in Arizona.?

7. All areas where the BLM has made a commitment to state agency partners and other entities to manage
sensitive species habitat, including but not limited to sage grouse core areas, nesting habitat, and winter
habitat; Mohave ground squirrel habitat; flat-tailed horned lizard habitat; and fringe-toed lizard habitat.

8.  Greater sage-grouse habitat (currently occupied, brooding, and winter habitat) as identified by the BLM in
California, Nevada, and Utah, and Gunnison’s sage-grouse habitat (currently occupied, brooding, and
winter habitat) as identified by the BLM in Utah.©

9.  All areas designated as no surface occupancy (NSO) in applicable land use plans

10.  All right-of-way (ROW) exclusion areas identified in applicable land use plans.

11.  All ROW avoidance areas identified in applicable land use plans.

12.  In California, lands classified as Class C in the California Desert Conservation Area (CDCA) planning
area.

13.  In California and Nevada, lands in the Ivanpah Valley.
14. In Nevada, lands in Coal Valley and Garden Valley.

15.  All Desert Tortoise translocation sites identified in applicable land use plans, project-level mitigation plans
or Biological Opinions.

16. All Big Game Migratory Corridors identified in applicable land use plans.
17.  All Big Game Winter Ranges identified in applicable land use plans.

18. Research Natural Areas identified in applicable land use plans.
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TABLE ES.2-2 (Cont.)

19.  Lands classified as Visual Resource Management (VRM) Class | or Il (and, in Utah, Class 1119) in
applicable land use plans.

20. Secretarially designated National Recreation, Water, or Side and Connecting Trails and National Back
Country Byways (BLM State Director approved) identified in applicable BLM and local land use plans
(available at http://www.americantrails.org/NRTDatabase), including any associated corridor or lands
identified for protection through an applicable land use plan.

21.  All units of the BLM National Landscape Conservation System, congressionally designated National
Scenic and Historic Trails (National Trails System Act [NTSA], P.L. 90-543, as amended), and trails
recommended as suitable for designation through a congressionally authorized National Trail Feasibility
Study, or such qualifying trails identified as additional routes in law (e.g., West Fork of the Old Spanish
National Historic Trail), including any trail management corridors identified for protection through an
applicable land use plan. Trails undergoing a congressionally authorized National Trail Feasibility Study
will also be excluded pending the outcome of the study.®

22. National Historic and Natural Landmarks identified in applicable land use plans, including any associated
lands identified for protection through an applicable land use plan.

23. Lands within the boundaries of properties listed in the National Register of Historic Places (NRHP) and
any additional lands outside the designated boundaries identified for protection through an applicable land
use plan.

24. Traditional cultural properties and Native American sacred sites as identified through consultation with
tribes and recognized by the BLM.

25.  Wild, Scenic, and Recreational Rivers designated by Congress, including any associated corridor or lands
identified for protection through an applicable river corridor plan.

26.  Segments of rivers determined to be eligible or suitable for Wild or Scenic River status identified in
applicable land use plans, including any associated corridor or lands identified for protection through an
applicable land use plan.

27. Old Growth Forest identified in applicable land use plans.

28.  Lands within a solar energy development application area found to be inappropriate for solar energy
development through an environmental review process that occurred prior to finalization of the Draft Solar
PEIS.f

29. Lands previously proposed for inclusion in SEZs that were determined to be inappropriate for
development through the NEPA process for the Solar PEIS (limited to parts of the Brenda SEZ in Arizona;
the previously proposed Iron Mountain SEZ area and parts of the Pisgah and Riverside East SEZs in
California; parts of the De Tilla Gulch, Fourmile East, and Los Mogotes East SEZs in Colorado; and parts
of the Amargosa Valley SEZ in Nevada).

30. In California, all lands within the proposed Mojave Trails National Monument9 and all conservation lands
acquired outside of the proposed Monument through donations or use of Land and Water Conservation
Funds.

31. In California, BLM-administered lands proposed for transfer to the National Park Service with the
concurrence of the BLM."
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TABLE ES.2-2 (Cont.)

32.  Specific areas identified since the publication of the Supplement to the Draft Solar PEIS by the BLM
based on continued consultation with cooperating agencies and tribes to protect sensitive natural, visual,
and cultural resources (total of 1,066,497 acres [4,316 km?]; see Figure ES.2-1. Note there are some
overlapping exclusions). Data and finer scale maps will be made available through the Solar PEIS project
Web site (http://solareis.anl.gov). Note that in some cases, the description of these areas will be withheld
from the public to ensure protection of the resource.

a  Applications may include some lands with up to 10% slope where higher slopes inclusions meet all of the
following: (1) are proximate to variance lands in the application, (2) are not otherwise excluded from
development, (3) allow for the avoidance or minimization of resource conflicts, and (4) do not create any
significant new or additional conflicts. In such cases, a land use plan amendment would have to be adopted as
part of the project-specific analysis to permit the slope exception.

b In Nevada, many designated SRMAs are located on semi-degraded lands that might be appropriate for solar
development. Decisions on solar ROW applications within Nevada SRMAs will be made on a case-by-case
basis. A portion of the Yuma East SRMA was identified as a variance area rather than as an exclusion area
based on its designation as VRM Class 111 and as a rural developed recreation setting, both of which allow for
modifications to the natural environment.

€ In April 2010, the USFWS published its listing for the greater sage-grouse as “Warranted but Precluded.”
Inadequacy of regulatory mechanisms was identified as a major threat in the USFWS finding on the petition
to list the greater sage-grouse. The USFWS has identified the principal regulatory mechanism for the BLM as
conservation measures in RMPs. On the basis of the identified threats to the greater sage-grouse and the
USFWS’s time line for making a listing decision on this species, the BLM has initiated action to incorporate
explicit objectives and adequate conservation measures into RMPs (including PEISs and project EISs) within
the next 3 years in order to conserve greater sage-grouse and avoid a potential listing under the ESA. To meet
the objectives of BLM’s sage-grouse conservation policy, the Solar PEIS has excluded specifically identified
sage-grouse habitat (currently occupied, brooding, and winter habitat) located on BLM public lands in
Nevada and Utah. These exclusions will be subject to change based on the outcome of the BLM’s sage
grouse planning efforts and resulting plan amendments.

d In Utah, VRM Class 111 lands have also been removed due to the high sensitivity and location proximity to
Zion, Bryce, Capital Reef, Arches, and Canyonlands National Parks, and to significant Cultural Resource
Special Management Areas (in southeast Utah).

€ National Scenic Trails are comprised of extended pathways located for recreational opportunities and the
conservation and enjoyment of the scenic, historic, natural, and cultural qualities of the areas through which
they pass (NTSA Sec. 3(a)(2)).

National Historic Trails are comprised of Federal Protection Components and/or high-potential historic sites
and high-potential route segments, including original trails or routes of travel, developed trail or access
points, artifacts, remnants, traces, and the associated settings and primary uses identified and protected for
public use and enjoyment (NTSA Sec. 3(a)(3)) and may include associated auto tour routes (NTSA

Sec. 5(b)(A) and 7(c)). National Historic Trails or other types of historic trails may also contain properties
listed or eligible for listing on the NRHP or National Historic Landmarks. National Historic Trails are
protected and identified as required by law (NTSA Sec. 3(a)(3)), through BLM inventory and planning
processes.

T For example, lands considered non-developable in the environmental analyses completed for the Genesis
Ford Dry Lake Solar Project, Blythe Solar Project, and Desert Sunlight Solar Project, and some lands
previously within the Pisgah and Brenda proposed SEZs.

Footnotes continued on next page
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TABLE ES.2-2 (Cont.)

9 As described in Senate Bill 138, California Desert Protection Act of 2011, introduced in the 112th Congress.

h Three specific geographic areas described as (1) the narrow strip of BLM-administered lands between Fort
Irwin and Death Valley National Park, (2) an area of public lands on the northeastern side of Mojave National
Preserve adjacent to the California and Nevada border, and (3) an area along the northern boundary of Joshua
Tree National Park.

plants to the transmission distribution system, and where there is generally low resource conflict.
ROWs for utility-scale solar energy development in SEZs would be given priority over all other
ROWSs. The BLM may decide to authorize ROWSs for other uses that are found to be compatible
with utility-scale solar energy development such as shared access roads and transmission lines.
The BLM will consider the processing of pending ROW applications in identified SEZs on a
case-by-case basis.

Through the Draft Solar PEIS, the BLM conducted SEZ-specific analysis for 24 SEZs
(approximately 677,000 acres [2,741 km?2]) and discovered some potentially significant impacts
on various resources and resource uses that could result from solar energy development in
these areas. Based on this analysis, the BLM decided to eliminate some SEZs from further
consideration and reduce the area of other SEZs. The BLM has carried 17 SEZs forward for
analysis in the Final Solar PEIS. These SEZs total approximately 285,000 acres (1,153 km2)
of land potentially available for development (see Table ES.2-3). Chapters 8 through 13 of
the Draft and Final Solar PEIS include assessments of the affected environment and potential
environmental impacts of solar energy development in each of the SEZs. This SEZ-specific
analysis provides documentation from which the BLM will tier future project authorizations,
thereby limiting the required scope and effort of additional project-specific NEPA analyses.
The extent of tiering will vary from project to project, as will the necessary level of NEPA
documentation.

The BLM will require that utility-scale solar energy projects in SEZs be developed in
compliance with NEPA and other applicable laws, including, but not limited to the ESA and the
National Historic Preservation Act (NHPA), and applicable regulations and policies. The BLM
has already undertaken ESA consultation, NHPA Section 106 consultation, and tribal
consultation for the SEZs that will further limit the level of effort required to authorize projects
in SEZs in the future.

The BLM developed action plans for each of the 17 SEZs as part of the Supplement to
the Draft Solar PEIS (Appendix C of the Supplement). These action plans described additional
data that could be collected for individual SEZs and proposed data sources and methods for the
collection of those data. Through implementation of these action plans, the BLM is committed to
obtaining additional SEZ-specific resource data and conducting additional analysis in order to
more effectively facilitate future development in SEZs.
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TABLE ES.2-3 Proposed SEZs and Approximate Acreage by State?

Proposed SEZ (BLM Office/County) Approximate Acreage

Arizona

Brenda (Lake Havasu/La Paz) 3,348

Gillespie (Lower Sonoran/Maricopa) 2,618
Total 5,966
California

Imperial East (EI Centro/Imperial) 5,717

Riverside East (Palm Springs—South Coast/Riverside) 147,910
Total 153,627
Colorado

Antonito Southeast (La Jara/Conejos) 9,712

De Tilla Gulch (Saguache/Saguache) 1,064

Fourmile East (La Jara/Alamosa) 2,882

Los Mogotes East (La Jara/Conejos) 2,650
Total 16,308
Nevada

Amargosa Valley (Southern Nevada/Nye) 8,479

Dry Lake (Southern Nevada/Clark) 5,717

Dry Lake Valley North (Ely/Lincoln) 25,069

Gold Point (Battle Mountain/Esmeralda) 4,596

Millers (Battle Mountain/Esmeralda) 16,534
Total 60,395
New Mexico

Afton (Las Cruces/Dona Ana) 29,964
Total 29,964
Utah

Escalante Valley (Cedar City/lron) 6,533

Milford Flats South (Cedar City/Beaver) 6,252

Wah Wah Valley (Cedar City/Beaver) 5,873
Total 18,658
Total 284,918

@ To convert acres to km2, multiply by 0.004047.

The BLM has proposed an authorization process for utility-scale solar energy
projects proposed in SEZs. It intends to offer lands in SEZs through a competitive
process and has initiated rulemaking to establish this process.

The BLM has taken a number of important steps through the Solar PEIS to facilitate

future development in SEZs in a streamlined and standardized manner. Through the Solar PEIS
ROD, the BLM will amend land use plans in the six-state study area to adopt those elements of
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the new Solar Energy Program that pertain to planning. No additional plan amendments are
expected to be required to approve projects in identified SEZs.

In addition to the efforts described above to facilitate development in SEZs, the BLM is
proposing to undertake a variety of additional activities, or incentives, that will help steer future
utility-scale solar energy development to the SEZs. These activities include facilitating faster and
easier permitting in the SEZs, improving and facilitating mitigation, facilitating permitting of
needed transmission to the SEZs, encouraging solar development on suitable adjacent nonfederal
lands, and providing economic incentives for development in SEZs. As an additional mechanism
to support the establishment of priority areas for solar energy development, the Secretary of the
Interior is considering whether to withdraw the public lands encompassed by SEZs from
potentially conflicting uses through the issuance of a Public Land Order.

The BLM believes that establishing a feasible process to identify new or expanded SEZs
is an essential element of its overall approach to solar energy development. A part of the
program alternatives, the BLM has developed a proposed SEZ identification protocol. New or
expanded SEZs will be identified in the context of existing solar market conditions, existing and
planned transmission systems, and new (or existing) state or federal policies affecting the level
and location of utility-scale solar energy development. The BLM will endeavor to assess the
need for new or expanded SEZs a minimum of every 5 years in each of the six states covered by
the Solar PEIS. The process to identify new or expanded SEZs will be open and transparent, with
opportunities for substantial involvement of multiple stakeholders. The BLM will identify new
or expanded SEZs at the state- or field-office level as an individual land use planning effort or as
part of an ongoing land use plan revision.

The BLM has initiated efforts to identify new SEZs in the states of California, Arizona,
Nevada, and Colorado through ongoing state-based efforts (see Section 2.2.2.2.6 of this Final
Solar PEIS for more information) and anticipates identifying new or expanded SEZs in the
remaining states in the near future. This ongoing work makes effective use of existing
collaborative efforts and is expected to result in new or expanded SEZs in these planning areas in
the near term. The BLM welcomes industry, environmental organizations, state and local
government partners, tribes, and the public to participate in these ongoing efforts to identify new
or expanded SEZs and to submit petitions in other areas where they believe new or expanded
SEZs are needed (see Section A.2.6 of Appendix A of this Final Solar PEIS).

ES.2.4.2.3 Proposed Variance Process

To accommodate the flexibility described in BLM’s program objectives, the program
alternative allows for responsible utility-scale solar development outside of SEZs. The BLM
proposes to identify lands outside of proposed exclusion areas and SEZs as variance areas for
utility-scale solar energy development. Variance areas would be open to application but would
require developers to adhere to the proposed variance process (detailed in Section 2.2.2.3.1 of
this Final Solar PEIS). VVariances may be needed in the near term because the lands identified as
SEZs might be insufficient to accommodate demand for utility-scale solar development or may
not have access to adequate transmission capacity to facilitate such development. In addition,
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there might be market, technological, or site-specific factors that make a project appropriate in a
non-SEZ area.

The BLM will consider ROW applications for utility-scale solar energy development in
variance areas on a case-by-case basis based on environmental considerations; coordination with
appropriate federal, state, and local agencies, and tribes; and public outreach. The responsibility
for demonstrating to the BLM and other coordinating parties that a proposal in a variance area
will avoid, minimize, and/or mitigate, as necessary, sensitive resources will rest with the
applicant. Based on a thorough evaluation of the information provided by an applicant, and the
input of federal, state, and local government agencies, tribes, and the public, the BLM will
determine whether it is appropriate to continue to process, or to deny, a ROW application
submitted through the variance process.

The proposed variance areas and associated variance process would only apply to utility-
scale solar development. All non-utility-scale solar energy projects, including distributed
generation, would follow existing management prescriptions in BLM land use plans and be
subject to individual site-specific NEPA analyses.

ES.2.4.3 Solar Energy Zone Program Alternative

Under the SEZ program alternative (referred to as the “SEZ alternative™), the BLM
would restrict utility-scale solar energy development applications to SEZs only, and identify all
other lands as exclusion areas for utility-scale solar energy development (approximately
79 million acres [319,701 km2). Under the SEZ alternative, the same programmatic authorization
policies and design features applicable to the program alternative would apply to applications in
SEZs. Over time, under the SEZ alternative, new or expanded SEZs would be identified
following the SEZ identification protocol described above. As with the program alternative, the
elements of the new Solar Energy Program under the SEZ alternative would be implemented
through amendment of the land use plans within the six-state study area.

ES.2.4.4 No Action Alternative

Under the no action alternative, the BLM would continue the issuance of ROW
authorizations for utility-scale solar energy development on BLM-administered lands by
implementing the requirements of the BLM’s existing solar energy policies on a project-by-
project basis. The BLM would not implement any of the proposed elements of the Solar Energy
Program. Specifically, the programmatic ROW authorization policies, design features, and land
use plan amendments proposed in the two action alternatives would not be implemented.

ES.2.4.5 Reasonably Foreseeable Solar Energy Development

A full assessment of the potential impacts of solar energy development on the quality of
the human and ecological environment over the next 20 years requires that an estimate be made
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of the amount of development that might occur in the six-state study area over that time frame.
The amount of power projected to be generated through solar energy development in the six-state
study area through 2030 is referred to as the reasonably foreseeable development scenario
(RFDS) in this Solar PEIS. The RFDS was calculated on the basis of the requirements for
electricity generation from renewable energy resources established in the Renewable Portfolio
Standards (RPSs) in each of the six states. To establish an upper bound, it was assumed that 75%
of development would occur on BLM-administered lands and that 50% of the RPS-based
requirement for renewable energy production would be provided from solar energy. The RFDS
that was developed for the Draft Solar PEIS is still considered to be valid to support analyses in
this Final Solar PEIS.

On the basis of the RFDS, the estimated amount of solar energy generation on BLM-
administered lands in the study area over the 20-year study period is about 24,000 MW, with a
corresponding dedicated use of about 214,000 acres (866 km?2) of BLM-administered lands.
Table ES.2-4 presents the RFDS for each state in terms of projected megawatts and estimated
acres of land required to support that level of development.

ES.2.4.6 Summary of Impacts of BLM’s Alternatives

As part of this Final Solar PEIS, the BLM has assessed the potential direct and indirect
environmental, social, and economic impacts of solar energy development under the program
alternatives. The generally qualitative level of detail of the impact assessment is commensurate
with the programmatic decisions to be made, which are primarily planning-level decisions
(i.e., allocation and exclusion decisions). The summary of impacts of the alternatives given in
Table ES.2-5 is based on the detailed discussion of the affected environment and potential
impacts of solar energy development provided in Chapters 4 and 5 of the Draft and Final Solar
PEIS.> Appendix J also provides a comparison of potential species effects by alternative. The
assessment of cumulative impacts at the program level (Section 6.5 of the Draft and Final Solar
PEIS) also was considered. The in-depth analyses of potential impacts of development in the
proposed SEZs as presented in Chapters 8 through 13 of the Draft and Final Solar PEIS provided
an additional basis for the summary of impacts of the SEZ alternative that is provided in
Table ES.2-5. The SEZ analyses included an assessment of cumulative impacts, considering
ongoing and reasonably foreseeable actions specifically for the vicinity of each SEZ.

The potential impacts of solar development itself are largely similar across the program
alternatives. However, because the alternatives represent planning-level decisions (i.e., allocation
and exclusion decisions), differences between the alternatives are found in the location, pace, and

5 The agencies have decided to prepare a condensed Final Solar PEIS (see Section 1.7). Several key chapters of
the Draft Solar PEIS have been revised extensively and are presented in full in this Final Solar PEIS
(e.g., Chapters 1, 2, 6, and 7). Other sections of this Final Solar PEIS (including Chapters 4 and 5) are presented
as updates to the Draft Solar PEIS. The Final Solar PEIS is intended to be used in conjunction with the Draft
Solar PEIS, which is being distributed electronically together with the Final PEIS.
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TABLE ES.2-4 Reasonably Foreseeable Development Scenario: Projected
Megawatts of Solar Power Development by 2030 and Corresponding Developed

Acreage Estimates?

Estimated Acres

Estimated MW Developed
State Landholding under RFDS under RFDSP
Arizona BLM 2,424 21,816
Non-BLM 808 7,272
California BLM 15,421 138,789
Non-BLM 5,140 46,260
Colorado BLM 2,194 19,746
Non-BLM 731 6,579
Nevada BLM 1,701 15,309
Non-BLM 567 5,103
New Mexico BLM 833 7,497
Non-BLM 278 2,502
Utah BLM 1,219 10,971
Non-BLM 406 3,654
Total for BLM-administered lands 23,791 214,119
Total for non-BLM lands 7,930 71,370

a  See Appendix E of the Draft Solar PEIS for details on the methodologies used to
calculate the RFDS.

b Acreage calculated assuming land use of 9 acres/MW. To convert acres to km?,
multiply by 0.004047.

concentration of solar energy development. The BLM evaluated each alternative to gauge the
extent to which it would (1) meet the stated objectives for the PEIS identified in Section ES.2.1,
(2) meet the projected demands for solar energy development as estimated by the RFDS for solar
energy development in the six-state study area over the 20-year study period, and (3) support
BLM’s efforts to meet the mandates established in the Energy Policy Act of 2005 and Secretarial
Order 3285A1 (Secretary of the Interior 2010) (Table ES.2-6).

ES.2.4.7 BLM’s Preferred Alternative

The BLM has selected the program alternative as the preferred alternative for this Final
Solar PEIS. On the basis of the comparisons presented in Table ES.2-6, it appears that the
program alternative would best meet BLM’s objectives for managing utility-scale solar energy
development on BLM-administered lands. It would likely result in the high pace of development
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TABLE ES.2-5 Summary-Level Assessment of Potential Environmental Impacts of Utility-Scale Solar Energy Development by

Alternative
SEZ Alternative No Action Alternative
Program Alternative (approximately (approximately
(approximately 285,000 acresP in priority areas, and 285,000 acres in 98 million acres available
Resource approximately 19 million acres subject to variance process) priority areas) for application)
Lands and Solar energy development would preclude other land uses within the Same impacts as program Same impacts as program
Realty project footprint and could alter the character of largely rural areas. alternative, except impacts alternative, except impacts
Development of supporting infrastructure (e.g., new transmission linesand  would be concentrated intoa  could potentially be more
roads) would also locally affect land use. These impacts potentially could smaller, known geographic dispersed. There would be no
be dispersed across the 19 million acres of variance areas; however, area. specific design features to
impacts would be minimized due to the required variance process. reduce impacts.
Design features could effectively avoid or minimize many impacts.
Specially Specially designated areas and lands with wilderness characteristics could Same impacts as program Same impacts as program
Designated be significantly affected through direct and indirect impacts (e.g., visual alternative, except impacts alternative, except that only
Areas and impacts, reduced access, noise impacts, and fugitive dust) during both the would be concentrated intoa  most NLCS lands are
Lands with construction and operations phases. Similar impacts potentially could be smaller, known geographic excluded from solar energy
Wilderness dispersed across the 19 million acres of variance areas; however, impacts area. This concentration of development and other

Characteristics

would be minimized due to the required variance process.

Design features could effectively avoid or minimize many impacts.

Al NLCS lands would be excluded. Also excluded would be ACECs;
SRMAs (except in Nevada and portions of the Yuma East SRMA in
Arizona); DWMASs; National Recreation Trails and National Backcountry
Byways; National Historic and Scenic Trails; Wild, Scenic, and
Recreational Rivers, and segments of rivers determined to be eligible or
suitable for Wild and Scenic River status; and lands within the proposed
Mojave Trails National Monument.

All areas where there is an applicable land use plan decision to protect
lands with wilderness characteristics would be excluded.

development could increase
the magnitude of potential
impacts but affect a smaller
number of areas.

exclusions do not apply.
There would be no specific
design features to reduce
impacts.

Impacts could potentially be
more dispersed and greater
on specially designated lands
and lands with wilderness
characteristics due to few
exclusions under the no
action alternative.
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TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Rangeland
Resources

Recreation

Some livestock grazing allotments may be affected by solar energy
development through reductions in acreage and/or loss of AUMs.

Wild horses and burros also could be affected, with animals displaced from
the development area; the number of wild horse and burro HMAs
overlapping with or in the vicinity of lands available for ROW application
would be less than under the no action alternative.

These impacts potentially could be dispersed across the 19 million acres of
variance areas; however, impacts would be minimized due to the required
variance process.

Design features could effectively avoid or minimize many impacts.

Recreational uses would be precluded within lands used for solar energy
development. Recreational experiences could be adversely affected in areas
proximate to solar energy projects and related transmission. These impacts
potentially could be dispersed across the 19 million acres of variance areas;
however, impacts would be minimized due to the required variance
process.

Design features could effectively avoid or minimize many impacts.
All SRMAs are excluded from solar energy development (except in

Nevada and portions of the Yuma East SRMA in Arizona). Also excluded
are developed recreational facilities and special-use permit recreation sites.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller geographic area
within a known set of
grazing allotments and
HMASs (there is very little
overlap of SEZs with wild
horse and burro HMAS).

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area. This could increase the
magnitude of potential
impacts but affect fewer
recreational resources.

Same impacts as program
alternative, except impacts
could potentially be more
dispersed, and there is less
certainty about which
grazing allotments and
HMASs potentially could be
affected. There would be no
specific design features to
reduce impacts.

Same impacts as program
alternative. There would be
no explicit exclusions to
avoid SRMAs, recreational
facilities, and special-use
permit recreation sites. There
would be no specific design
features to reduce impacts.

Impacts could potentially be
more dispersed and greater
on those recreational areas
that would be excluded under
the action alternatives.
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TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Military and
Civilian
Aviation

Soil Resources
and Geologic
Hazards

Mineral
Resources

Military and civilian aviation impacts would be identified and adequately
avoided, minimized and/or mitigated prior to the BLM’s issuance of a
ROW authorization.

Development of large tracts of land up to several thousand acres for solar
energy facilities and related infrastructure would result in impacts on soil
resources in terms of soil compaction and erosion, although these impacts
could be effectively avoided, minimized and/or mitigated. Impacts on
biological soil crusts would be long term and possibly irreversible. These
impacts potentially could be dispersed across the 19 million acres of
variance areas; however, impacts would be minimized due to the required
variance process.

Design features could effectively avoid or minimize many impacts.

Mineral development within the project footprint for solar energy
development would generally be an incompatible use; however, some
resources underlying the project area might be developable

(e.g., directional drilling for oil and gas or geothermal resources,
underground mining). These impacts potentially could be dispersed across
the 19 million acres of variance areas; however, impacts would be
minimized due to the required variance process.

Lands within SEZs may be withdrawn from location and entry under the
mining laws.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area.

Lands within SEZs may be
withdrawn from location and
entry under the mining laws.

Same impacts as program
alternative, except impacts
could potentially be more
dispersed.

Same impacts as program
alternative, except impacts
could potentially be more
dispersed. There would be no
specific design features to
reduce impacts.

Same impacts as program
alternative, except impacts
could be potentially more
dispersed.

No SEZs would be identified
or withdrawn.
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TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Water
Resources

Vegetation

Solar thermal projects with wet-cooling systems require large volumes of
water, with potentially significant environmental impacts. Solar thermal
projects with dry-cooling systems need less than one-tenth of the amount of
water required for wet-cooling systems. Projects would necessarily be
limited to locations with sufficient groundwater supplies where water rights
and the approval of water authorities could be obtained.

All solar energy facilities require smaller volumes of water for mirror or
panel washing and potable water uses, which would result in relatively
minor impacts on water supplies.

Other potential impacts, including modification of surface and groundwater
flow systems, water contamination resulting from chemical leaks or spills,
and water quality degradation by runoff or excessive withdrawals, can be
effectively avoided, minimized and/or mitigated.

Design features could effectively avoid or minimize many impacts.

Solar development will typically require the total removal of vegetation at
most facilities, which could result in significant direct impacts in terms of
increased risk of invasive species introduction, changes in species
composition and distribution, habitat loss (e.g., dune or riparian areas), and
damage to biological soil crusts. Indirect impacts also likely in terms of
dust deposition, altered drainage patterns, runoff, and sedimentation.
Impacts potentially could be dispersed across the 19 million acres of
variance areas; however, impacts would be minimized due to the required
variance process.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area. This could increase the
magnitude of potential
impacts but affect fewer
water resources.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area. This could increase the
magnitude of potential
impacts but affect a smaller
number of areas.

Same impacts as program
alternative, except impacts
could be potentially more
dispersed. There would be no
specific design features to
reduce impacts.

Same impacts as program
alternative. There would be
no explicit exclusions to
avoid known sensitive
vegetation resources and no
specific design features to
reduce impacts.
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TABLE ES.2-5 (Cont.)

Program Alternative
(approximately 285,000 acres in priority areas)

SEZ Alternative
(approximately
285,000 acres in

No Action Alternative
(approximately
98 million acres available

Resource (approximately 19 million acres subject to variance process) priority areas) for application)
Vegetation Design features could effectively avoid or minimize many impacts. Impacts could potentially be
(Cont.) more dispersed and greater

Less than 14% each of the Central Basin and Range and Chihuahuan
Deserts Ecoregions, and less than 7% each of the Madrean Archipelago,
Mojave Basin and Range, and Sonoran Basin and Range Ecoregions are
located within the lands that would be available for application. Other
ecoregions coincide with these lands at levels below 5%.

The land cover types for the following example species overlap with

variance areas available for ROW application by the percentages shown:

Joshua tree — less than 7%
Saguaro — less than 7%

Of the five ecoregions that
coincide with SEZs, less than
1% of each ecoregion would
be available for ROW
application.

Less than 1% of the land
cover type for Joshua tree
and saguaro species is
located within the SEZs.

on those vegetation resources
excluded under the action
alternatives.

Lands available for

ROW application span

22 ecoregions. More than
50% of 2 ecoregions (Central
Basin and Range, Northern
Basin and Range) would be
available for application.

The land cover types for the
following example species
overlap with the lands that
would be available for ROW
application by the
percentages shown:

Joshua tree — about 31%
Saguaro — about 26%
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TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Wildlife and
Aquatic Biota

Numerous wildlife species would be adversely affected by loss of habitat,
disturbance, loss of food and prey species, loss of breeding areas, effects on
movement and migration, introduction of new species, habitat
fragmentation, and changes in water availability. Impacts potentially could
be dispersed across the 19 million acres of variance areas; however,
impacts would be minimized due to the required variance process.

Design features could effectively avoid or minimize many impacts.

Exclusion of ACECs, Research Natural Areas, big game migratory
corridors and winter ranges, and lands with seasonal restrictions as
identified in applicable land use plans would avoid impacts on wildlife in
specific areas

The following example species’ habitats overlap with variance areas
available for ROW application by the percentages shown:

Western rattlesnake — less than 6%
Golden eagle — less than 6%
Black-tailed jackrabbit — less than 6%
Pronghorn — less than 5%

Mule deer — less than 6%

Mountain lion — less than 5%

Same impacts as program
alternative, except the
potential area of impact
would be limited to a
smaller, known geographic
area.

Less than 1% of the habitats
for western rattlesnake,
golden eagle, black-tailed
jackrabbit, pronghorn, mule
deer, and mountain lion are
located within the SEZs.

Same impacts as program
alternative. There would be
no explicit exclusions to
avoid known sensitive
wildlife resources, and no
specific design features to
reduce impacts.

Impacts could potentially be
more dispersed and greater
on those wildlife resources
excluded under the action
alternatives.

The following example
species’ habitats overlap with
the lands that would be
available for ROW
application by the
percentages shown:

Western rattlesnake —
about 27%

Golden eagle — about 23%

Black-tailed jackrabbit —
about 24%

Pronghorn — about 22%

Mule deer — about 22%

Mountain lion — about 21%
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TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Special Status
Species

Special status species and critical habitats would be protected in
accordance with ESA requirements either through avoidance, translocation
(plants), or acquisition and protection of compensatory habitat. Impacts
potentially could be dispersed across the 19 million acres of variance areas;
however, impacts would be minimized due to the required variance
process.

Design features could effectively avoid or minimize many impacts.

Critical habitat designated or proposed by the USFWS would be excluded.
All ACECs designated for habitat would be excluded along with identified
desert tortoise translocation sites and other areas where the BLM has made
a commitment to protect sensitive species (including Mohave ground
squirrel and flat-tailed horned lizard habitat in California, greater sage-
grouse habitat in California, Nevada, and Utah, and Gunnison’s sage-
grouse habitat in Utah).

Variance areas for ROW application include areas of potentially suitable
habitat for special status species (see Appendix J of this Final Solar PEIS).
For example, the following species’ habitats overlap by the percentages
shown:

Special status species and
critical habitats would be
protected as under program
alternative.

Lands available for ROW
application within SEZs
include areas of potentially
suitable habitat for special
status species (see
Appendix J of this Final
Solar PEIS).

Special status species and
critical habitats would be
protected as under program
alternative. There would be
no specific design features to
reduce impacts.

In some cases, habitat
identified by state fish and
game agencies would be
excluded, as identified
through applicable land use
plan decisions. Critical
habitat, ACECs designated
for habitat value, and other
areas where the BLM has
made a commitment to
protect sensitive species
would not be excluded.

Lands available for ROW
application include areas of
potentially suitable habitat
for special status species (see
Appendix J). For example,
the following species’
habitats overlap by the
percentages shown:
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TABLE ES.2-5 (Cont.)

Program Alternative
(approximately 285,000 acres in priority areas)

Resource (approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Special Status  Plants:

Species Nevada dune beardtongue — less than 61%

(Cont.) White-margined beardtongue — less than 8%
Munz’s cholla — less than 16%

Animals:
Desert tortoise — less than 12%
Western burrowing owl — less than 8%
Greater sage-grouse — less than 7%
Gunnison prairie dog — less than 3%
Gunnison sage-grouse — less than 1%
Northern aplomado falcon — less than 11%
Southwestern willow flycatcher — less than 1%
Townsend’s big-eared bat — less than 6%
Utah prairie dog — less than 11%

For example, about 1% or
less of the habitat for two
plant species (Nevada dune
beard tongue, white-
margined beard tongue) and
nine animal species (desert
tortoise, western burrowing
owl, greater sage-grouse,
Gunnison prairie dog,
Gunnison sage-grouse,
northern aplomado falcon,
and southwestern willow
flycatcher, Townsend’s big-
eared bat, and Utah prairie
dog) are located within the
SEZs; less than 4% of
Munz’s cholla habitat is
located within the SEZs.

Plants:
Nevada dune
beardtongue — 66%
White-margined
beardtongue — 34%
Munz’s cholla — 45%

Animals:
Desert tortoise — 29%
Western burrowing
owl —27%
Greater sage-grouse — 54%
Gunnison prairie
dog — 15%
Gunnison sage-
grouse — 24%
Northern aplomado
falcon — 26%
Southwestern willow
flycatcher — 7%
Townsend’s big-eared
bat — 23%
Utah prairie dog — 36%
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TABLE ES.2-5 (Cont.)

Program Alternative
(approximately 285,000 acres in priority areas)

SEZ Alternative
(approximately
285,000 acres in

No Action Alternative
(approximately
98 million acres available

Resource (approximately 19 million acres subject to variance process) priority areas) for application)
Air Quality Air quality would be adversely affected locally and temporarily during Same impacts as program Same impacts as program
and Climate construction by fugitive dust and vehicle emissions, although impacts alternative, except impacts alternative, except impacts
would be relatively minor and could be mitigated (e.g., dust control would be concentrated intoa  could be potentially more
measures, emissions control devices, and vehicle maintenance). Operations  smaller, known geographic dispersed and of smaller
would result in few air quality impacts. Impacts potentially could be area. This could increase the ~ magnitude locally. There
dispersed across the 19 million acres of variance areas; however, impacts magnitude of potential would be no specific design
would be minimized due to the required variance process. impacts, particularly during features to reduce impacts.
construction, but affect a
Design features could effectively avoid or minimize many impacts. smaller number of areas. Climate Change: Same
impacts as program
Climate Change: Relatively minor CO, emissions would be generated by Climate Change: Same alternative, assuming level of
the use of heavy equipment, vehicles, and backup generators. Overall, CO,  impacts as program development is the same.
emissions could be reduced if solar energy production avoids fossil fuel alternative, assuming level of
energy production. development is the same.
Visual Solar energy projects and associated infrastructure introduce strong Same impacts as program Same impacts as program
Resources contrasts in forms, line, colors, and textures of the existing landscape, alternative, except the alternative. Some NLCS

which may be perceived as negative visual impacts. Suitable development
sites typically located in basin flats surrounded by elevated lands where
sensitive viewing locations exist. Impacts potentially could be dispersed
across the 19 million acres of variance areas; however, impacts would be
minimized due to the required variance process.

Various potentially sensitive visual resource areas, including National
Historic and Scenic Trails, National Historic and Natural Landmarks,
properties designated or eligible for the National Register of Historic
Places, and areas with important cultural resources that possess historical
vistas may be impacted.

impacts would be
concentrated into a smaller,
known geographic area. This
could increase the magnitude
of potential impacts,
particularly during
construction, but affect a
smaller number of areas.

SEZs are visible from
approximately

lands are excluded from solar
energy development under
the no action alternative.
There would be no specific
design features to reduce
impacts.

Impacts could be potentially
more dispersed and greater
on those areas excluded
under the action alternatives.
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TABLE ES.2-5 (Cont.)

Program Alternative
(approximately 285,000 acres in priority areas)

SEZ Alternative
(approximately
285,000 acres in

No Action Alternative
(approximately
98 million acres available

Resource (approximately 19 million acres subject to variance process) priority areas) for application)
Visual Design features could effectively avoid or minimize many impacts but 105 potentially sensitive About 1,473 potentially
Resources some large impacts cannot be avoided. visual resource areas (not sensitive visual resource
(Cont.) including ACECSs) within areas (not including ACECs)
Al NLCS lands and ACECs are excluded. All SRMAs are excluded 25 mi. are located in or within 25 mi
(except in Nevada and portions of the Yuma East SRMA in Arizona). of the lands available for
Developed recreational facilities, special-use permit recreation sites, ROW application and could
National Recreation Trails, and National Backcountry Byways are be affected by solar
excluded. development within their
viewsheds.

Approximately 995 potentially sensitive visual resource areas (not
including ACECs) are located in or within 25 mi° of the lands available for
ROW viewsheds.

Acoustic Construction-related noise could adversely affect nearby residents Same impacts as program Same impacts as program

Environment

Paleonto-
logical
Resources

and/or wildlife, and would be greatest for concentrating solar power
projects requiring power block construction. Operations-related noise
impacts would generally be less significant than construction-related noise
impacts but could still be significant for some receptors located near power
block or dish engine facilities. Impacts potentially could be dispersed
across the 19 million acres of variance areas; however, impacts would be
minimized due to the required variance process.

Design features could effectively avoid or minimize many impacts.
Paleontological resources subject to loss during construction, but impacts
also possible during operations. Impacts potentially could be dispersed
across the 19 million acres of variance areas; however, impacts would be

minimized due to the required variance process.

Design features could effectively avoid or minimize many impacts.

alternative, except impacts
would be concentrated into a
smaller, known geographic
area. This could increase the
magnitude of potential
impacts, particularly during
construction, but affect a
smaller number of areas.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area.

alternative, except impacts
could be potentially more
dispersed. There would be no
specific design features to
reduce impacts.

Same impacts as program
alternative, except impacts
could be potentially more
dispersed. There would be no
specific design features to
reduce impacts.



SI3d Je|os Jeuld

8¢-S4

z1oz Aine

TABLE ES.2-5 (Cont.)

Resource

Program Alternative
(approximately 285,000 acres in priority areas)
(approximately 19 million acres subject to variance process)

SEZ Alternative
(approximately

285,000 acres in
priority areas)

No Action Alternative
(approximately
98 million acres available
for application)

Cultural
Resources and
Native
American
Concerns

Transportation

Cultural resources subject to loss during construction, but impacts also
possible during operations. Impacts potentially could be dispersed across
the 19 million acres of variance areas; however, impacts would be
minimized due to the required variance process.

Design features could effectively avoid or minimize many impacts.

ACECs designated for cultural or historic resource values, National
Historic and Scenic Trails, National Historic and Natural Landmarks,
properties designated or eligible for the National Register of Historic
Places, and areas with important cultural and archaeological resources
would be excluded.

Local road systems and traffic flow could be adversely affected during
construction. Impacts during operations would be minor. Impacts
potentially could be dispersed across the 19 million acres of variance areas;
however, impacts would be minimized due to the required variance
process.

Design features could effectively avoid or minimize many impacts.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area.

Same exclusions as program
alternative.

Same impacts as program
alternative, except impacts
would be concentrated into a
smaller, known geographic
area. This could increase the
magnitude of potential
impacts, particularly during
construction, but affect a
smaller number of areas.

Same impacts as program
alternative. There would be
no explicit exclusions to
avoid known sensitive
cultural resources. There
would be no specific design
features to reduce impacts.

Impacts could be potentially
more dispersed and greater
on those cultural resources
excluded under the action
alternatives.

Same impacts as program
alternative, except impacts
could be potentially more
dispersed. There would be no
specific design features to
reduce impacts.

Abbreviations: ACEC = Area of Critical Environmental Concern; AUM = animal unit month; BLM = Bureau of Land Management; CO» = carbon dioxide;
DWMA = Desert Wildlife Management Area; ESA = Endangered Species Act; HMA = herd management area; NLCS = National Landscape Conservation
System; ROW = right-of-way; SRMA = Special Recreation Management Area; USFWS = U.S. Fish and Wildlife Service.

Footnotes on next page.
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TABLE ES.2-5 (Cont.)

The lands composing the no action alternative have not changed significantly since release of the Draft Solar PEIS; thus, the habitat overlap values
(percentages) presented remain valid.

b To convert acres to km2, multiply by 0.004047.

The acreage estimates were calculated on the basis of the best available GIS data. GIS data were not available for the entire set of exclusions; therefore, the
acreages cannot be quantified at this time.

To convert mi to km, multiply by 1.609.



SI3d Je|os Jeuld

0€-S3

z1oz Aine

1

TABLE ES.2-6 Comparison of BLM?’s Alternatives with Respect to Objectives for the Agency’s Action

Objective

Program Alternative

SEZ Alternative

No Action Alternative

Facilitate near-term utility-scale
development on public land

Minimize potential environmental
impacts

Increased pace of development

Development in the prioritized SEZs
likely to occur at an even faster pace
due to detailed analyses of SEZs

Reduced costs to the government,
developers, and stakeholders

Effective in assisting the BLM in
meeting its mandates?

Comprehensive program to identify
and avoid, mitigate, or minimize
potential adverse impacts

Protection of resources, resource
uses, and special designations
through combination of exclusions,
variance areas and associated
variance process, and mitigation

Prioritization of development in
SEZs that have been identified as
lands well-suited for solar energy
development where most potential
resource conflicts and appropriate
required mitigation have been
identified

Increased pace of development likely
due to detailed analyses of SEZs

Reduced costs to the government,
developers, and stakeholders

Effective in assisting the BLM in
meeting its mandates?

Comprehensive program to identify
and avoid, mitigate, or minimize
potential adverse impacts

Development limited to the SEZs,
protecting more resources, resource
uses, and special designations

Additional mitigation required in
SEZs

Limits possibilities for focusing
development on previously disturbed
lands outside of SEZs; however, this
will be given consideration in the
identification of new SEZs

No discernible effect on pace of
development

Development could shift toward
nonfederal lands due to delays,
making it more difficult for the BLM
to achieve its mandates?

Environmental impacts evaluated
project-by-project with potential for
inconsistencies in the type and
degree of required mitigation

If development shifts to nonfederal
lands, such development would not
be subject to the same level of
federal environmental oversight and
public involvement

Potentially would allow a greater
degree of development on previously
disturbed lands due to 98 million
acres of BLM-administered lands
being open to application
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TABLE ES.2-6 (Cont.)

Objective

Program Alternative

SEZ Alternative

No Action Alternative

Minimize potential environmental
impacts (Cont.)

Minimize potential social and
economic impacts

Provide flexibility to solar industry

Potentially would allow a greater
degree of development on previously
disturbed lands due to 19 million
acres of variance areas being open to
application

Economic benefits in terms of
(1) direct and indirect jobs and
income created and (2) ROW rental
payments to the federal government

Potential adverse and beneficial
social impacts

Prioritization of development in the

SEZs could concentrate benefits and
adverse impacts in a smaller number
of local economies

A great degree of flexibility in
identifying appropriate locations for
utility-scale development due to

19 million acres of variance areas
being open to application

Economic benefits in terms of
(1) direct and indirect jobs and
income created and (2) ROW rental
payments to the federal government

Potential adverse and beneficial
social impacts

With development limited to the
SEZs, benefits and adverse impacts
would be concentrated in a smaller
number of local economies

Limited flexibility in identifying
appropriate locations for utility-scale
development

Potential economic benefits
essentially the same as under the
action alternatives, although realized
at a slower rate if pace of
development is slower

Potential adverse and beneficial
social impacts

Less potential for benefits and
adverse impacts to be concentrated
in specific areas

Maximum degree of flexibility in
identifying appropriate locations for
utility-scale development

Limited guidance to developers on
which lands and projects would
ultimately be approvable
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TABLE ES.2-6 (Cont.)

Objective

Program Alternative

SEZ Alternative

No Action Alternative

Optimize existing transmission
infrastructure and corridors

Standardize and streamline
authorization process

Greater opportunities for developers
to identify and propose projects that
utilize existing transmission
infrastructure and/or designated
corridors due to 19 million acres of
variance areas being open to
application

Opportunities to consolidate
infrastructure required for new solar
facilities in SEZs

Streamlining of project review and
approval processes; more consistent
management of ROW applications

With prioritization of development
in the SEZs, additional streamlining
of opportunities over development
on other available lands

Opportunities for developers to
identify and propose projects that
utilize existing transmission
infrastructure and/or designated
corridors limited to SEZs

Proximity to existing transmission
infrastructure and corridors will be
given consideration in the
identification of new SEZs

Opportunities to consolidate
infrastructure required for new solar
facilities in SEZs

Streamlining of project review and
approval processes; more consistent
management of ROW applications

With development limited to the
SEZs, streamlining maximized

Maximum opportunities for
developers to identify and propose
projects that utilize existing
transmission infrastructure and/or
designated corridors

No discernible effect in terms of
standardizing and streamlining the
authorization process
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TABLE ES.2-6 (Cont.)

Objective

Program Alternative

SEZ Alternative

No Action Alternative

Meet projected demand for solar
energy development as estimated by
the RFDS

About 19 million acresP open to
ROW application, which is more
than adequate to support the RFDS
projected level of development

About 285,000 acres open to ROW
application, which may not be
enough land to support the RFDS
projected level of development in
some states

BLM identification of additional
SEZs in the future would make
additional land available but would
require additional environmental
review and land use plan
amendments

About 98 million acres open to
ROW application, which is more
than adequate to support the RFDS
projected level of development

-

a

(see Section 1.1 of the Draft Solar PEIS).

b To convert acres to km2, multiply by 0.004047.

These mandates are established by the Energy Policy Act of 2005 (P.L. 109-58) and Secretarial Order 3285A1 (Secretary of the Interior 2010)
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at the low cost to the government, developers, and stakeholders. Simultaneously, it would
provide a comprehensive approach for ensuring that potential adverse impacts would be
minimized. The expected increased pace of development would accelerate the rate at which the
economic benefits would be realized at the local, state, and regional levels. This alternative
would make an adequate amount of suitable lands available to support the level of development
projected in the RFDS and would provide flexibility in siting both solar energy facilities and
associated transmission infrastructure. In addition, the program alternative would be effective at
facilitating development on BLM-administered lands in accordance with the mandates of the
Energy Policy Act of 2005 and Secretarial Order 3285A1 (Secretary of the Interior 2010).

ES.3 DOE PROPOSED ACTION

As discussed in Chapter 1, different offices within DOE address different aspects and/or
approaches to the mission of solar power development. For example, the DOE SunShot Initiative
is a collaborative national initiative (including the Office of Energy Efficiency and Renewable
Energy [EERE], Advanced Research Projects Agency — Energy [ARPA-E], and the Office of
Science) to make solar energy cost competitive with other forms of energy by the end of the
decade. One aspect of EERE’s mission in support of SunShot is to provide technical assistance
and funding for solar technology research and development. EERE’s Solar Energy Technologies
Program (Solar Program) is working to improve the efficiency and reduce the cost of solar
technology through research, development, and demonstration (in partnership with industry,
universities, and National Laboratories). The Solar Program also facilitates the deployment of
solar technology through resource assessment; development of codes and standards; market and
policy analysis; and by providing technical information to national, state, and local entities. DOE
is also evaluating its sites around the country for suitability for various renewable energy
technologies, including solar. The DOE’s National Nuclear Security Administration (NNSA) is
evaluating a generic commercial solar power installation in the Nevada National Security Site
Site-Wide Environmental Impact Statement (NNSS SWEIS; DOE/EIS-0426), which is
scheduled for completion in 2012. In addition, DOE’s Loan Guarantee Program is available to
provide financial support for the development of qualifying renewable energy projects, including
solar energy projects implemented at utility scale.

DOE’s Western Area Power Administration (Western) markets and transmits wholesale
electrical power through an integrated 17,000-circuit mile, high-voltage transmission system
across 15 western states, including parts of the six-state study area for this PEIS. Western’s Open
Access Transmission Service Tariff provides open access to its transmission system. With
respect to new utility-scale solar energy facilities, any interconnection between such a facility
and the Western transmission system would need to comply with Western’s interconnection
policies and environmental requirements and would require NEPA review in accordance with
DOE’s NEPA regulations.

While solar technologies generally are considered to be clean and sustainable, they can
result in adverse direct and indirect impacts on the environment, especially utility-scale facilities.
DOE is interested in exploring new ways to generate and store energy captured from the sun,
while minimizing the impacts of solar development on the environment and reducing the cost of

Final Solar PEIS ES-40 July 2012
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solar energy development. DOE is committed to supporting the development of solar and
renewable energy projects in an environmentally responsible manner.

Through this PEIS, DOE is considering actions to develop new guidance that will further
facilitate utility-scale solar energy development and minimize the associated potential
environmental impacts. DOE would consider this guidance, including recommended
environmental practices and mitigation measures, in its investment and deployment strategies
and decision-making process. This guidance would provide DOE with a tool for making more
informed, environmentally sound decisions on DOE-supported solar projects.

ES.3.1 DOE Purpose and Need

As discussed in Chapter 1, DOE is required to take actions to meet mandates under
E.O. 13212, E.O. 13514, “Federal Leadership in Environmental, Energy, and Economic
Performance” (Federal Register, Volume 74, page 52117, Oct. 5, 2009), and Section 603 of the
Energy Independence and Security Act of 2007 (EISA) (P.L. 109-58). DOE’s purpose and need
is to satisfy both E.O.s and comply with congressional mandates to promote, expedite, and
advance the production and transmission of environmentally sound energy resources, including
renewable energy resources and, in particular, cost-competitive solar energy systems at the utility
scale.

Western’s purpose and need for participating in this PEIS is to identify potential
transmission impacts and recommend mitigation measures for transmission lines associated with
solar energy projects. Western anticipates using the transmission environmental impact and
mitigation measures analysis in this PEIS to streamline its own NEPA documents once specific
projects are identified and interconnection requests are filed with Western. With the PEIS
providing the basis for this analysis, project-specific NEPA documentation for interconnections
should be more concise and take less time to prepare, resulting in efficiencies for both Western
and the project proponent.

ES.3.2 DOE Scope of Analysis

The geographic scope of applicability for DOE’s proposed guidance includes both
BLM-administered lands and other lands. DOE may support solar projects within SEZs
identified by the BLM; on other BLM-administered lands; or on other federal, state, tribal, or
private lands. Similarly, Western may be involved in associated transmission development on
lands administered by any of these entities.

The scope of the impact analysis includes an assessment of the environmental, social,
and economic impacts of utility-scale solar facilities and required transmission connections from
these facilities to the existing electricity transmission grid. Viable solar technologies considered
likely to be deployed over the next 20 years and assessed in this Solar PEIS include parabolic
trough, power tower, dish engine systems, and PV.
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ES.3.3 DOE Alternatives

Through this PEIS, DOE is evaluating two alternatives: an action alternative (proposed
action) and a no action alternative.

ES.3.3.1 Action Alternative (DOE Preferred Alternative)

The proposed action (action alternative) is DOE’s preferred alternative. Under the
proposed action (action alternative), DOE would adopt programmatic environmental guidance
for use in DOE-supported solar projects. In the Draft Solar PEIS, DOE presented its plans to
develop such guidance; the Supplement to the Draft Solar PEIS presented the proposed guidance.
The guidance is again described and analyzed in Sections 2.3 and Chapter 7 of this Final Solar
PEIS.

DOE has many offices and sites that may fund or implement solar power programs or
projects, including 20 National Laboratories and Technology Centers, 4 Power Marketing
Administrations, and 10 Operations Offices. As a result, DOE has no single Solar Program
analogous to that of the BLM Solar Program. Instead, individual DOE offices and sites would
consider any future programmatic guidance in the context of their specific goals and
responsibilities. DOE also would consider other factors such as specific congressional funding
authorizations and legislated goals. In addition, under either alternative, every proposed DOE
project or action would undergo the appropriate level of environmental review under NEPA,
and DOE would undertake required consultations under Section 7 of the ESA and Section 106 of
the NHPA, and comply with any other legal requirements.

ES.3.3.2 No Action Alternative

Under the no action alternative, DOE would continue its existing process for addressing
environmental concerns for solar projects supported by DOE without the benefit of the proposed
guidance. It would not adopt programmatic environmental guidance with recommended
environmental best management practices and mitigation measures that could be applied to all
DOE-supported solar projects.

ES.3.4 Summary of Impacts of DOE’s Alternatives

The proposed guidance presented in Section 2.3 is intended to better enable DOE to
comprehensively determine where to make technology and resource investments to minimize
the environmental impacts of solar technologies for DOE-supported solar projects.

DOE could also consider the proposed guidance in establishing environmental mitigation
recommendations to be considered by project proponents. The recommendations contained in the
guidance, which are based upon the analysis of impacts of solar energy development and
potentially applicable mitigation measures presented in Chapter 5 of the Draft and Final Solar
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PEIS, would help DOE ensure that adverse environmental impacts of DOE-supported solar
projects would be avoided, minimized, and/or mitigated.

Collectively, streamlined environmental reviews and quicker project approval processes
would likely increase the pace of DOE-sponsored development and reduce the costs to industry,
regulatory agencies, and stakeholders. These outcomes would support the mandates of
E.O.s 13212 and 13514 and Section 603 of EISA.

Increasing the pace of solar energy development would, in turn, translate into other
benefits. Utility-scale solar energy development would result in reduced emissions of greenhouse
gases (GHGs) and combustion-related pollutants, if the development offsets electricity
generation by fossil fuel power plants (see Section 5.11.4 of the Draft and Final Solar PEIS).6 If
the pace of solar energy development is faster as a result of DOE’s proposed action, the potential
beneficial impacts of reduced GHG emissions would be realized at a faster rate.

Utility-scale solar energy development would result in local and regional economic
benefits in terms of both jobs and income created (see Section 5.17.2 of the Draft Solar PEIS).
The associated transmission system development and related road construction would also
produce new jobs and income. These benefits would occur as both direct impacts, resulting from
wages and salaries, procurement of goods and services, and collection of state sales and income
taxes, and indirect impacts, resulting from new jobs, income, expenditures, and tax revenues
subsequently created as the direct impacts circulate through the economy. Increasing the pace of
solar energy development would cause these economic benefits to be realized at a faster pace as
well.

As discussed in Section 5.17.1.1 of the Draft Solar PEIS, there may be some adverse
socioeconomic impacts resulting from changes in recreation, property values, and environmental
amenities (e.g., environmental quality, rural community values, or cultural values), and
disruption potentially associated with solar development. There could also be beneficial
socioeconomic impacts in these areas resulting from economic growth and a positive reception to
the presence of a renewable energy industry. Increasing the pace of solar energy development
would also speed up the pace of these types of socioeconomic changes. At the programmatic
level, it is difficult to quantify these impacts.

In summary, the proposed programmatic guidance that DOE has developed under its
proposed action would likely minimize the potential adverse environmental impacts of solar
energy development for DOE-supported projects. As a result of adopting this guidance in various
DOE solar-related programs, the pace of solar energy development could increase.

6 The agencies have decided to prepare a condensed Final Solar PEIS (see Section 1.7). Several key chapters
of the Draft Solar PEIS have been revised extensively and are presented in full in this Final Solar PEIS
(e.g., Chapters 1, 2, 6, and 7). Other sections of this Final Solar PEIS (including Chapter 5) are presented as
updates to the Draft Solar PEIS. The Final Solar PEIS is intended to be used in conjunction with the Draft Solar
PEIS, which is being distributed electronically together with the Final PEIS.
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Under the no action alternative, DOE would continue its existing process for addressing
environmental concerns for DOE-supported solar projects. It would not adopt programmatic
environmental guidance to apply to DOE-supported solar projects. As a result, DOE would not
undertake specific efforts to programmatically promote the reduction of environmental impacts
of solar energy development or streamline environmental reviews for DOE-supported projects.
Such achievements, and the potential benefits in terms of increased pace of solar energy
development and decreased associated costs, might occur under the no action alternative, but
they would not be programmatically promoted by DOE (by adoption of programmatic
environmental guidance with recommended environmental practices and mitigation measures).

ES.4 PUBLIC INVOLVEMENT, CONSULTATION, AND COORDINATION

There has been extensive opportunity for public involvement during the preparation of
this Solar PEIS. Initially, a Notice of Intent (NOI) to prepare this PEIS was published in
Volume 73, page 30908 of the Federal Register on May 29, 2008. This notice initiated the first
scoping period, which lasted from May 29 to July 15, 2008. During that period, the BLM and
DOE invited the public to provide comments on the scope and objectives of the PEIS, including
identification of issues and alternatives that should be considered in the PEIS analyses. Public
meetings were held at 11 locations across the 6 states. Comments were also collected via the
Solar PEIS project Web site (http://solareis.anl.gov) and by mail. A second scoping period was
announced through a NOA of Maps and Additional Public Scoping published in the Federal
Register (Volume 74, page 31307) on June 30, 2009. During this scoping period, the agencies
solicited comments about environmental issues, existing resource data, and industry interest with
respect to 24 proposed solar energy study areas (later the terminology was changed to solar
energy zones, or SEZs). Public comments were collected via the project Web site and by mail.
It is estimated that approximately 15,900 individuals, organizations, and government agencies
provided comments during the first scoping process and approximately 300 entities provided
comments during the second scoping process. The results of the first scoping process were
documented in a report issued in December 2008 (DOE and BLM 2008). The comments
received during the second scoping process are summarized in Chapter 14 of the Draft Solar
PEIS.

After publication of the Draft Solar PEIS in December of 2010, 14 public meetings were
held in the six-state study area between January and March 2011. More than 86,000 comments
were received. The public, as well as many cooperating agencies and key stakeholders, offered
suggestions on how the BLM and DOE could increase the utility of the document, strengthen
elements of the proposed Solar Energy Program, and increase certainty regarding solar energy
development on BLM-administered lands. These comments were considered in preparation of
the Supplement to the Draft Solar PEIS, published in October of 2011. The Agencies held five
public meetings in the study area between November 2011 and January 2012 to present the new
information provided in the Supplement. During the public comment period on the Supplement
to the Draft Solar PEIS, more than 134,000 comments were received.

Comments received on the Solar PEIS documents have largely fallen into several key
categories: policy; expressions of support or opposition to the alternatives; environmental,
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socioeconomic, and siting concerns; technology; stakeholder involvement; cumulative impact
analyses; impact mitigation; coordination with ongoing regional, state, and local planning
efforts; and information on resources present in and around the SEZs.

In addition to public scoping, the BLM initiated government-to-government consultation
with 316 tribes, chapters, and bands with a potential interest in solar energy development on
BLM-administered lands in the six-state study area. The BLM also is coordinating with
appropriate agencies in accordance with the requirements of Section 106 of the NHPA and
Section 7 of the ESA.

Nineteen federal, state, and local government agencies, identified in Section 1.5, are
working with the BLM and DOE as cooperating agencies. As cooperators, these agencies have
been involved in the development of the Draft Solar PEIS, the Supplement to the Draft Solar
PEIS, and the Final Solar PEIS.

All the documents published by the Agencies in connection with this Solar PEIS
(e.g., the Draft and Final Solar PEIS and the Supplement to the Draft; existing applicable
BLM policies; and Federal Register notices) are available on the Solar PEIS project Web
site (http://solareis.anl.gov), along with supporting maps and geospatial data.
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1 INTRODUCTION

On December 17, 2010, the U.S. Department of the Interior (DOI) Bureau of Land
Management (BLM) and U.S. Department of Energy (DOE) working jointly as lead agencies
published a Draft Programmatic Environmental Impact Statement for Solar Energy Development
in Six Southwestern States (Solar PEIS [BLM and DOE 2010]); the Notice of Availability
(NOA) was published in the Federal Register, Volume 75, page 78980. During the comment
period, the public, as well as many cooperating agencies and key stakeholders, offered
suggestions on how the BLM and DOE could increase the utility of the analysis, strengthen
elements of BLM’s proposed Solar Energy Program, and increase certainty regarding
solar energy development on BLM-administered lands. Subsequently, on October 28, 2011, the
lead agencies published a Supplement to the Draft Solar PEIS (BLM and DOE 2011) (the NOA
was published in the Federal Register, VVolume 76, page 66958), in which adjustments were
made to elements of the proposed Solar Energy Program and to guidance for facilitating utility-
scale solar energy development to better meet the BLM and DOE’s solar energy objectives.

A number of Executive Orders (E.O.s), Congressional mandates, and federal agency
orders and policies promote expedited and concentrated federal action supporting the
development of domestic renewable energy resources. The BLM and DOE are taking actions in
support of U.S. renewable energy goals and objectives for solar energy development as described
in this PEIS.

The BLM is evaluating further actions that will facilitate utility-scale solar energy
development? on public lands. Multiple orders and mandates establish requirements for the DOI
related to renewable energy development (see Section 1.1). Through the Solar PEIS, the BLM is
considering replacing certain elements of its existing solar energy policies with a comprehensive
Solar Energy Program that would allow the permitting of future solar energy development
projects on public lands to proceed in a more efficient, standardized, and environmentally
responsible manner.

DOE is considering actions to develop new guidance that will further facilitate utility-
scale solar energy development and maximize the mitigation of associated environmental
impacts. DOE would consider this guidance, including recommended environmental practices
and mitigation measures, in its investment and deployment strategies and decision-making
process. This guidance would provide DOE with a tool for making more informed,
environmentally sound decisions on DOE-supported solar projects.

This PEIS evaluates the potential environmental, social, and economic effects of the
agencies’ proposed actions and alternatives in accordance with the National Environmental
Policy Act (NEPA) of 1969, the Council on Environmental Quality’s (CEQ’s) regulations
for implementing NEPA (Title 40, Parts 1500-1508 of the Code of Federal Regulations

1 Utility-scale facilities are defined as projects that generate electricity that is delivered into the electricity
transmission grid, generally with capacities greater than 20 megawatts (MW).
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[40 CFR Parts 1500-1508]), and applicable BLM and DOE authorities.2 Programmatic NEPA
analyses are broadly scoped analyses that assess the environmental impacts of federal actions
across a span of conditions, such as facility types, geographic regions, or multiproject programs.
The BLM and DOE have prepared this document in accordance with NEPA, as amended; the
CEQ regulations for implementing NEPA cited above; the DOI and DOE regulations for
implementing NEPA (43 CFR Part 46 and 10 CFR Part 1021, respectively); as well as the
Federal Land Policy and Management Act of 1976 (FLPMA) (United States Code, Title 43,
Section 1701 et seq. [43 USC 1701 et seq.]), as amended.

The following sections provide information about applicable federal orders and
mandates; solar energy technologies and resources evaluated in the scope of this PEIS; the
objectives, requirements, and scope of analyses for the BLM and DOE; the participation of
cooperating agencies; the relationship of the proposed programs and strategies evaluated by this
PEIS to other programs, policies, and plans; and the organization of the PEIS chapters and
appendices.

1.1 APPLICABLE FEDERAL ORDERS AND MANDATES

The following orders and mandates, presented in chronological order, establish
requirements for the BLM and/or DOE related to renewable energy development. They provide
the drivers for specific actions being taken or being proposed by these agencies to facilitate solar
energy development.

1.1.1 Executive Order 13212

On May 18, 2001, the President signed E.O. 13212, “‘Actions to Expedite Energy-Related
Projects,” which states that “the increased production and transmission of energy in a safe and
environmentally sound manner is essential” (Federal Register, Volume 66, page 28357,

May 22, 2001]). Executive departments and agencies are directed to “take appropriate actions, to
the extent consistent with applicable law, to expedite projects that will increase the production,
transmission, or conservation of energy.” Executive Order 13212 further states that “For energy-
related projects, agencies shall expedite their review of permits or take other actions as necessary
to accelerate the completion of such projects, while maintaining safety, public health, and
environmental protections. The agencies shall take such actions to the extent permitted by law
and regulation and where appropriate.”

2 For the BLM, these authorities include the BLM’s NEPA Handbook (BLM 2008), DOI’s NEPA Implementing
Procedures (43 CFR Part 46), and Chapter 11 of the DOI’s Departmental Manual (DM) 516 (DOI 2008). For
DOE, these authorities include DOE’s NEPA Implementing Procedures (10 CFR Part 1021) and the Floodplain
and Wetland Environmental Review Requirements (10 CFR Part 1022).
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1.1.2 Energy Policy Act of 2005

On August 8, 2005, the Energy Policy Act of 2005 (Public Law [P.L.] 109-58) was
signed into law. Section 211 of the Act states, “It is the sense of the Congress that the Secretary
of the Interior should, before the end of the 10-year period beginning on the date of enactment of
this Act, seek to have approved non-hydropower renewable energy projects located on the public
lands with a generation capacity of at least 10,000 megawatts of electricity.” To date, the BLM
has approved 43 geothermal projects with a total generation capacity of 1,350 megawatts (MW),
32 wind projects with a total capacity of 1,221 MW, and 11 solar projects with a total capacity of
4,512 MW. Other applications that are being processed could contribute to this goal.

1.1.3 Energy Independence and Security Act of 2007

On December 19, 2007, the Energy Independence and Security Act of 2007 (EISA)
(P.L. 110-140) was signed into law. Section 603 of the EISA requires DOE to assess methods
to integrate electric power generated at utility-scale solar facilities into regional electricity
transmission systems and to identify transmission system expansions and upgrades needed
to move solar-generated electricity to growing electricity demand centers throughout the
United States. In addition, this section requires DOE to consider methods to reduce the amount
of water consumed by concentrating solar power (CSP) systems.

1.1.4 DOI Secretarial Order 3285A1

On March 11, 2009, the Secretary of the Interior issued Secretarial Order 3285, which
announced a policy goal of identifying and prioritizing specific locations best suited for large-
scale production of solar energy on public lands (Secretary of the Interior 2009). The Secretarial
Order requires DOI agencies and bureaus to work collaboratively with each other and with other
federal agencies, individual states, tribes, local governments, and other interested stakeholders,
including renewable energy generators and transmission and distribution utilities, to encourage
the timely and responsible development of renewable energy and associated transmission, while
protecting and enhancing the nation’s water, wildlife, and other natural resources; to identify
appropriate areas for generation and necessary transmission; to develop best management
practices for renewable energy and transmission projects on public lands to ensure the most
environmentally responsible development and delivery of renewable energy; and to establish
clear policy direction for authorizing the development of solar energy on public lands. On
February 22, 2010, Secretarial Order 3285 was amended to clarify Departmental roles and
responsibilities in prioritizing development of renewable energy. The amended order is referred
to as Secretarial Order 3285A1 (Secretary of the Interior 2010a).

The BLM, consistent with Secretarial Order 3285A1, is seeking to establish a
comprehensive Solar Energy Program through the Solar PEIS that would allow the permitting of
solar energy development projects on public lands to proceed in an efficient, standardized, and
environmentally responsible manner, including the identification of areas best suited for utility-
scale solar development. As a land management agency with a multiple-use mission, the BLM
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must make land use decisions that sustain the health and productivity of the public lands for
the use and enjoyment of present and future generations. The BLM recognizes that the

six southwestern states included in the Solar PEIS study area are rich in values and resources,
which may limit the placement of solar facilities and their related infrastructure. The BLM also
recognizes that for solar energy development to be successful, it must be consistent with the
protection of other important areas, including units of the National Park System, National
Wildlife Refuges (NWRs), and other specially designated areas. Such resource areas include
almost 70 NWRs, more than 60 national park areas, and about 50 national forests, as well as
hundreds of miles of national scenic and historic trail corridors. All of these areas were created
under federal law as nationally significant resource areas.

1.1.5 Executive Order 13514

On October 5, 2009, the President signed E.O. 13514, “Federal Leadership
in Environmental, Energy, and Economic Performance,” which requires that federal agencies
take efforts to align their policies to advance local planning efforts for energy development,
including renewable energy (Federal Register, Volume 74, page 52117, Oct. 5, 2009).
Specifically, the order states that agencies shall ““...advance regional and local integrated
planning by...aligning Federal policies to increase the effectiveness of local planning for
energy choices such as locally generated renewable energy.”

1.1.6 DOI Secretarial Order 3297

On February 22, 2010, the Secretary of the Interior issued Secretarial Order 3297, which
announced a new water sustainability strategy that centers on protecting water supplies by
establishing federal leadership and assistance on the efficient use of water, integrating water and
energy policies to support the sustainable use of all natural resources, and coordinating the water
conservation activities of the various DOI bureaus and offices (Secretary of the Interior 2010b).
The Secretarial Order acknowledges that water plays an important role in the development of
both conventional and renewable energy and requires bureaus to develop criteria that identify
and support projects and actions that promote sustainable water strategies.

The BLM, consistent with Secretarial Order 3297, recognizes that solar energy
development may affect water supplies and will examine the water impacts associated with
proposed development on a site-specific basis utilizing the guidance provided in this Solar PEIS.

1.2 OVERVIEW OF SOLAR ENERGY TECHNOLOGIES AND RESOURCES
CONSIDERED IN THE PEIS

The scope of the PEIS includes analyses of the use of multiple solar energy technologies
at utility scale over the next 20 years on lands within six southwestern states—Arizona,
California, Colorado, Nevada, New Mexico, and Utah—where the solar energy resources are
among the best in the United States.

Final Solar PEIS 1-4 July 2012



O©oo~NOoO Ol WwN -

Several technologies are currently in use and are being refined for the utility-scale
capture of solar energy (i.e., 220 MW). The technologies evaluated in this PEIS are CSP,
which includes parabolic trough, power tower, and dish engine systems, and photovoltaic (PV)
(see Section 3.1 of the Draft Solar PEIS for details on these technologies). The main component
that all the technologies have in common is a large solar field where solar collectors capture the
sun’s energy. In the parabolic trough and power tower systems, the energy is concentrated in a
heat transfer fluid (HTF) and transferred to a power block, where steam-powered turbine systems
generate electricity using similar technology to that used in fossil fuel—fired power plants. In
contrast, the dish engine and PV systems are composed of many individual units or modules that
generate electricity directly and whose output is combined; these systems do not use a central
power block. Figure 1.2-1 shows a typical solar field for each of these technology types.

Commercially feasible utility-scale solar energy development requires adequate direct
normal insolation (DNI) and large areas of land. Under clear sky conditions, about 85% of the
sunlight is DNI, and 15% is scattered light that comes in at many different angles. DNI can be
used by all solar energy systems, whereas the scattered light can only be used by PV systems.
Because the solar resources in the six-state study area have high solar insolation levels, they
are highly suitable for utility-scale solar power plants. Direct normal insolation levels in
the six-state study area are depicted in Figure 1.2-2; DNI levels greater than or equal
to 6.5 kWh/m?2/day are generally considered to be optimal for solar development.

The scope of this PEIS is limited to utility-scale solar development, in part, because the
Energy Policy Act of 2005 and DOI Secretarial Order 3285A1 require that the BLM take steps to
facilitate development at that scale (see Section 1.1). The development of distributed generation,
small-scale solar energy facilities, such as roof-top mounted PV systems, is not included in the
scope of this PEIS. While such solar energy development will be an important component of
future electricity supplies (and is the focus of separate DOE initiatives; see Section 2.5.1),
current research indicates that the development of both distributed generation and utility-scale
solar power will be needed, along with other energy resources and energy efficiency
technologies (NREL 2010c). One analysis of available roof space concluded that up to 23% of
required electricity supplies could be met with roof-top PV systems, although integrating PV into
the electric grid at levels that high could be challenging (Denholm and Margolis 2008). Further,
because these systems typically do not include electricity storage, they cannot provide power
during the evenings or at night, and the power output can fluctuate significantly during cloudy
weather. As a result, buildings equipped with roof-top PV systems remain dependent on the
transmission grid, and electric utilities must maintain adequate generating capacity to provide
electricity to these customers when needed. Ultimately, both utility-scale and distributed-
generation solar power will need to be deployed at increased levels, and the highest penetration
of solar power overall will require a combination of both types (NREL 2010c).

1.3 BLM REQUIREMENTS AND OBJECTIVES FOR THE PEIS

The BLM has identified utility-scale solar energy development on public lands as a
potentially important component in meeting the nation’s energy goals and objectives and
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FIGURE 1.2-2 Solar Direct Normal Insolation Levels in the Southwestern United States

applicable orders and mandates (see Section 1.1). The BLM administers approximately

245 million acres (>1 million km2) of public lands in 11 western states and Alaska. This
administrative responsibility encompasses stewardship, conservation, and resource use, including
the development of energy resources in an environmentally sound manner.

The BLM developed and issued a Solar Energy Development Policy in 2007
(BLM 2007) to address increased interest in solar energy development on BLM-administered
lands and to implement goals to construct renewable energy facilities on public lands. This
2007 policy established procedures for processing right-of-way (ROW) applications for solar
energy development projects on public lands administered by the BLM in accordance with the
requirements of FLPMA and BLM’s implementing regulations (43 CFR Part 2800), and for
evaluating the feasibility of installing solar energy systems on BLM administrative facilities.
This policy was updated in 2010 by two more detailed policies that established a maximum
term for authorizations, diligent development requirements, bond coverage, potential best
management practices for solar energy development projects, and interim guidance on how to
calculate rent for utility-scale solar energy facilities (BLM 2010a,b). In 2011, the BLM issued
additional policies relating to solar and wind energy development that addressed NEPA
compliance, due diligence requirements, pre-application and screening processes, involvement
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of grazing permittees and lessees, segregating applications, and Native American consultation
(BLM 2011a-f).3

The BLM’s current practice is to evaluate solar energy ROW applications on a project-
by-project basis. Many of BLM’s land use plans do not specifically address solar energy
development; therefore, projects that are not in conformance with the existing land use plan
require individual land use plan amendments. Moreover, the BLM does not have a standard set
of mitigation measures that would be applied consistently to all solar energy development
projects.

The BLM is developing this PEIS to evaluate a comprehensive Solar Energy Program to
further support utility-scale solar energy development on BLM-administered lands, as detailed
below.

1.3.1 BLM’s Purpose and Need

The BLM has identified a need to respond in a more efficient and effective manner to the
high interest in siting utility-scale solar energy development on public lands and to ensure
consistent application of measures to avoid, minimize, and mitigate the potential adverse impacts
of such development. The BLM is therefore considering replacing certain elements of its existing
solar energy policies with a comprehensive Solar Energy Program that would allow the
permitting of future solar energy development projects to proceed in a more efficient,
standardized, and environmentally responsible manner. While the proposed Solar Energy
Program will further the BLM’s ability to meet the mandates of E.O. 13212 and the Energy
Policy Act of 2005, it also has been designed to meet the requirements of Secretarial
Order 3285A1 (Secretary of the Interior 2010a) regarding the identification and prioritization of
specific locations best suited for utility-scale solar energy development on public lands
(see Section 1.1 for summaries of these orders and mandates).

In an effort to delineate areas best suited for utility-scale solar energy development, the
BLM identified and analyzed proposed solar energy zones (SEZs) through the Draft Solar PEIS
and the Supplement to the Draft to determine their suitability for solar energy development. On
the basis of further data collection, consultation with land and resource managers, and comment
analysis, the BLM has eliminated some proposed SEZs from further analysis and refined the
boundaries of other SEZs. Most of these changes were reflected in the Supplement to the Draft
Solar PEIS and are being carried forward into this Final Solar PEIS; some additional changes not
presented in the Supplement were made for the Final Solar PEIS.

The objectives of BLM’s proposed Solar Energy Program include the following:

 Facilitate near-term utility-scale solar energy development on public lands;

3 All BLM Instruction Memoranda related to solar energy development are available for review on the Solar PEIS
project Web site (http://solareis.anl.gov).
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« Minimize potential negative environmental impacts;
« Minimize potential negative social and economic impacts;

« Provide flexibility to the solar industry to consider a variety of solar energy
projects (location, facility size, technology, etc.);

» Optimize existing transmission infrastructure and corridors;

« Standardize and streamline the authorization process for utility-scale solar
energy development on BLM-administered lands; and

* Meet projected demand for solar energy development.

The elements of BLM’s proposed Solar Energy Program include the following:

1. Commitment to process pending applications for utility-scale solar energy
development that meet due diligence and siting provisions under existing land

use plans and other policies and procedures;

2. Identification of lands to be excluded from utility-scale solar energy
development in the six-state study area;

3. Identification of priority areas (i.e., SEZs) that are well suited for utility-scale
production of solar energy in accordance with the requirements of Secretarial
Order 3285A1 and the associated authorization procedures for applications in
these areas;

4. Establishment of a process to identify new or expanded SEZs;

5. Establishment of a process that allows for responsible utility-scale solar
energy development outside of SEZs (i.e., variance process).

6. Establishment of design features for solar energy development on public lands
to ensure the most environmentally responsible development and delivery of
solar energy; and

7. Amendment of BLM land use plans in the six-state study area to adopt those
elements of the new Solar Energy Program that pertain to planning.

1.3.2 BLM Decisions To Be Made

On the basis of the analyses presented in this Final Solar PEIS, the BLM anticipates
making the following land use planning decisions that will establish the foundation for a
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comprehensive Solar Energy Program. Changes in these land use planning decisions in the future
will require the BLM to complete land use plan amendments and associated NEPA analyses.

1. Land use plan amendments that identify exclusion areas for utility-scale solar
energy development in the six-state study area;

2. Land use plan amendments that identify priority areas for solar energy
development that are well suited for utility-scale production of solar energy
(i.e., SEZs);

3. Land use plan amendments that identify areas potentially available for utility-
scale solar energy development outside of SEZs in the six-state study area
(i.e., variance areas?); and

4. Land use plan amendments that establish required design features for solar
energy development on public lands to ensure the most environmentally
responsible development and delivery of solar energy (some may be SEZ-
specific, as necessary).

In addition to the planning-level decisions outlined above, the BLM’s Solar Energy
Program will include a number of policy components, such as the variance process to address
ROW applications for utility-scale solar energy development outside of SEZs, and incentives for
projects proposed in SEZs. These components will be reflected in the Record of Decision (ROD)
for the Solar PEIS; the BLM will issue subsequent Instruction Memoranda (IM), as necessary, to
formally establish such policies. Where applicable, the BLM retains the ability to change policies
associated with its Solar Energy Program through existing policy-making tools rather than
through a future land use planning process.

On the basis of the analysis in this Final Solar PEIS, the Secretary of the Interior is also
considering whether to withdraw the public lands encompassed by SEZs from potentially
conflicting uses through the issuance of a Public Land Order. The required withdrawal studies
and analyses are being completed as part of the Solar PEIS (see Section 2.2.2.2.4 of this Final
PEIS for the status of the Public Land Order). The Secretary of the Interior’s ROD for the
withdrawal decision will be made separate from the BLM’s ROD for the land use planning
decisions analyzed by the Solar PEIS.

While the Solar PEIS considers the impacts of constructing, operating, and
decommissioning the related infrastructure needed to support utility-scale solar energy
development, such as roads, transmission lines, and natural gas or water pipelines, the land use
plan decisions to be made (e.g., exclusions, SEZs, etc.) will be applicable only to utility-scale
solar energy generation facilities. Management decisions for supporting infrastructure would
continue to be made in accordance with existing land use plan decisions and current applicable

4 A variance area is defined by the BLM as an area that may be available for a solar ROW with special stipulations
or considerations; see avoidance area in the Land Use Planning Handbook (BLM 2005a), Appendix C, page 21,
Part E.O.
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policy and procedures. Siting of supporting infrastructure would be fully analyzed in project-
specific environmental reviews in accordance with NEPA. Such reviews would be completed in
combination with solar generation facility environmental reviews as appropriate.

1.3.3 Authorization Process for Solar Energy Development on BLM Lands

Currently, applications for utility-scale solar energy facilities on BLM-administered
lands are processed on a project-by-project basis as ROW authorizations issued in accordance
with Title V of FLPMA and BLM’s ROW regulations (43 CFR Part 2800). When the BLM
authorizes the construction of utility-scale solar energy generation facilities on BLM-
administered lands, it must comply with NEPA, the Endangered Species Act (ESA), the National
Historic Preservation Act of 1966 (NHPA), and other applicable statutes and regulations. The
BLM’s project-specific environmental analysis must address all applicable components of the
solar energy generation facility, including, as appropriate, the installation and maintenance of
solar collectors, the availability and consumption of water for steam generation and cooling, oil
or gas backup generators, the creation and use of thermal or electrical storage, turbines or
engines, access roads, electrical inverters and transmission facilities, and water or natural gas
pipelines. In addition, solar energy development must be in conformance with the existing,
approved land use plan (see Section 1.3.4). The BLM’s existing solar energy policies and
proposed Solar Energy Program, if adopted, will help the BLM prevent unnecessary damage to
the environment, including unnecessary or undue degradation of the public lands, and otherwise
meet the objectives of BLM’s ROW regulations (43 CFR 2801.2), by establishing sound
environmental policies, procedures, and siting and mitigation strategies for solar energy
development on the public lands.

As of May 31, 2012, the BLM had authorized 11 ROW applications for solar facilities to
be located on BLM-administered lands and was working to process additional pending ROW
applications for solar facilities (see Sections 1.3.3.2 and 1.3.3.3 for additional information). To
date, the BLM has received more than 300 such applications. Many of these applications have
been closed (denied or withdrawn) for various reasons, such as the developer withdrawing the
application or because due diligence requirements were not met. In addition, some applications
are not currently being processed because they describe lands already applied for by another
company (referred to as “second-in-line” applications).

The BLM is committed to continued processing of all pending solar energy applications
that meet due diligence and siting requirements under existing land use plans and other policies
and procedures that the BLM has adopted or might adopt. Pending applications will not be
subject to any new program elements adopted by the Solar PEIS ROD. All new applications,
however, will be subject to the program elements adopted by the Solar PEIS ROD. The approach
that the BLM will use for processing new and pending applications is summarized in
Table 1.3-1.
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TABLE 1.3-1 Processing Approach for New and Pending Applications

Application Location Filing Date Type Processing Approach

Inside proposed SEZs Before June 30, 2009 Pending  Continued processing under existing land use
plans and policies

After June 30, 2009 New Subject to program elements in the Solar
PEIS ROD, including competitive process

Outside proposed SEZs  Before publication of  Pending  Continued processing under existing land use

Supplement plans and policies
After publication of New Subject to program elements in the Solar
Supplement PEIS ROD, including variance process

1.3.3.1 New Applications

The BLM defines “new” applications as any applications filed within proposed SEZs®
after June 30, 2009, and any applications filed within proposed variance and/or exclusion
areas after the publication of the Supplement to the Draft Solar PEIS (October 28, 2011). All
new applications will be subject to the program elements adopted by the Solar PEIS ROD, which
may include a competitive process for projects in SEZs (see Section 2.2.2.2.1) and a variance
process for projects proposed in variance areas (see Section 2.2.2.3).

1.3.3.2 Pending Applications

The BLM defines “pending” applications as any applications (regardless of place in line)
filed within proposed variance and/or exclusion areas before the publication of the Supplement
to the Draft Solar PEIS (October 28, 2011), and any applications filed within proposed SEZs
before June 30, 2009.

The BLM has cataloged 91 first-in-line solar applications that meet the definition of
pending: 31 in Arizona, 25 in California, 32 in Nevada, and 3 in New Mexico. A detailed list is
included in Table B-2 of Appendix B of this Final Solar PEIS. As of June 1, 2012, 13 of these
first in-line pending applications have been closed (denied or withdrawn. Second-in-line and
subsequent applications will be processed as pending applications if they otherwise meet the
criteria for pending and the first-in-line application is closed. While the BLM tracks

S Inits June 30, 2009, Federal Register Notice, the BLM announced that applications for solar energy ROWSs
received after June 30, 2009, for lands inside a proposed Solar Energy Study Area (or proposed SEZ as
described in the Draft PEIS) would not be processed until the signing of the Solar PEIS ROD and would be
subject to the program elements adopted in the ROD. Such projects are considered to be new even if they are no
longer in a proposed SEZ per this Final PEIS.
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second-in-line and subsequent applications, they are not included in Table B-2 of Appendix B to
avoid double counting of acres and megawatts.

In an effort to facilitate environmentally responsible solar energy development, the
BLM will continue to process appropriately sited pending applications submitted by qualified,
diligent applicants. Pending applications will not be subject to any new program elements
adopted by the Solar PEIS ROD. The BLM will process pending solar applications consistent
with existing land use plans and current policies and procedures (e.g., IM 2011-060
[BLM 2011a] and IM 2011-061 [BLM 2011b]), including current interagency coordination
practices with DOI agencies, such as the U.S. Fish and Wildlife Service (USFWS) and National
Park Service (NPS), or future policies and procedures that the BLM might adopt. These
applications will be treated as project-specific undertakings under Section 106 of the NHPA and
the BLM’s National Programmatic Agreement (PA).

The BLM has determined that, in appropriate circumstances, it can rely on the broad
discretion it has under FLPMA to deny ROW applications prior to completing the NEPA process
if such applications do not meet due diligence requirements and/or environmental criteria. Such
decisions must be made with regard for the public interest and be supported by reasoned analysis
and an adequate administrative record. Decisions to deny applications must be assessed on a
case-by-case basis. Although pending applications will not be subject to any new program
elements adopted by the Solar PEIS ROD, the BLM still may decide to deny pending solar
applications if there is a supportable, rational basis on other grounds. The BLM’s denial of an
application is subject to administrative appeal to the Interior Board of Land Appeals (IBLA).

Under the BLM’s existing policies and procedures, the BLM will generally use the
following guidelines when processing pending applications:
* Pending applications on the DOI’s “priority” list shall continue to be given
priority processing as long as the applicant continues to meet the due diligence
provisions in IM 2011-060 (BLM 2011a).

* Pending applications that meet the criteria for “High Potential for Conflict”
described in IM 2011-061 (BLM 2011b) are likely candidates for denial. High
Potential for Conflict describes more complex projects that will require a
greater level of consultation, analysis, and mitigation to resolve issues or that
may not be feasible to authorize, including:

— Lands near or adjacent to lands designated by Congress, the President, or
the Secretary for the protection of sensitive viewsheds, resources, and
values (e.g., all areas administered by the NPS, USFWS Refuge System,
specially designated units of the Nati