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Abstract: Western Area Power Administration (Western) and the U.S. Fish and Wildlife Service
(Service) have jointly prepared this draft programmatic environmental impact statement (PEIS)
to identify environmental impacts associated with various environmental review processes that
could be implemented to evaluate requests for interconnection of wind energy projects to
Western’s transmission system or requests for placement of wind energy project components in
areas managed by the Service as wetland or grassland conservation easements in Western’s
Upper Great Plains Customer Service Region, which encompasses all or parts of the States of
lowa, Minnesota, Montana, Nebraska, North Dakota, and South Dakota. The draft PEIS
assesses environmental impacts associated with wind energy development and identifies
management practices to address impacts. Decisions regarding implementation of a
programmatic process for environmental evaluations of requests for interconnection of wind
energy projects to Western’s transmission facilities or for placement of wind energy elements on
easements managed by the Service will be issued following the final PEIS as Records of
Decision for each agency. Comments on the draft PEIS may be submitted electronically using
the online comment form available on the project Web site (http://plainswindeis.anl.gov) or by
mailing them to WESTERN/FWS Draft Wind Energy PEIS Comments, c/o John Hayse, Argonne
National Laboratory, 9700 S. Cass Avenue — EVS/240, Argonne, IL 60439. Comments must be
postmarked no later than May 21, 2013.
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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

AC alternating current

ACEC Area of Critical Environmental Concern

ACGIH American Conference of Governmental Hygienists
ACHP Advisory Council on Historic Preservation

ACP advanced conservation practice

AGL above ground level

AHPA Archaeological & Historical Preservation Act
AIRFA American Indian Religious Freedom Act

AOPA Aircraft Owners and Pilots Association

AQRV air-quality related value

Argonne Argonne National Laboratory

ARM Administrative Rules of Montana

ARPA Archeological Resources Protection Act of 1979
ARRA American Recovery and Reinvestment Act of 2009
ARS Agricultural Research Service (USDA)

ASM American Society of Mammalogists

ATC Air Traffic Control

ATCBI ATC Beacon Interrogator Radar

AWEA American Wind Energy Assaociation

BA Biological Assessment

BACT best available control technology

BCR Bird Conservation Region

BEPC Basin Electric Power Cooperative

BERR Department for Business Enterprise and Regulatory Reform
BGEPA Bald and Golden Eagle Protection Act of 1940
BIA Bureau of Indian Affairs

BLM Bureau of Land Management

BLS U.S. Bureau of Labor Statistics

BMP Best Management Practice

BO Biological Opinion

BO/BA Biological Opinion/Biological Assessment

BPA Bonneville Power Administration

BWEA British Wind Energy Association

CanWEA Canadian Wind Energy Association

CDCA California Desert Conservation Area

CDFG California Department of Fish and Game

CDW Colorado Division of Wildlife
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CEQ
CERCLA
CFR

cl
CNEL
CRP
CWA
CX

DHS
DISDI
DOD
DOE
DOI
DOL
DOT
DSIRE
DTI

EA
ECP
EERE
EF
EIA
EIS
ELF
EMF
EMI
E.O.
EPA
EPAct
EPRI
ERCOT
ERO
ESA
ESRI

FAA
FERC
FLPMA
FONSI
FR

FY

GAP
GE
GHG
GIS

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

critically imperiled

Community Noise Equivalent Level

Conservation Reserve Program

Clean Water Act

Categorical Exclusion

Department of Homeland Security

Defense Installation Spatial Data Infrastructure Program
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

Database on State Incentives for Renewables and Efficiency
Department of Trade and Industry

Environmental Assessment

Eagle Conservation Plan

Office of Energy Efficiency and Renewable Energy
Enhanced Fujita Scale

Energy Information Administration
Environmental Impact Statement

extremely low-frequency

electric and magnetic fields

electromagnetic interference

Executive Order

U.S. Environmental Protection Agency

Energy Policy Act of 2005

Electric Power Research Institute

Electric Reliability Council of Texas

Electric Reliability Organization

Endangered Species Act of 1973
Environmental Systems Research Institute, Inc.

Federal Aviation Administration

Federal Energy Regulatory Commission

Federal Land Policy and Management Act of 1976
Finding of No Significant Impacts

Federal Register

fiscal year

Gap Analysis Program
General Electric

greenhouse gas

geographic information system
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GPWE HCP
GWP

HAP
HB
HMA

IAC
IBA
ICUN
IDNR
IEC
IEEE
IFG
IM
IPCC
IRAC
IUB

JEDI

KOP

Ldn
LFN
LGI

MAR
MBTA
MCA
MDEQ
MDNR
MEPA
MGGRA
Midwest ISO
MRO
MSDS
MTFWP
MTR

NAC
NAAQS
NABCI
NAGPRA
NAICS
NBII
NCDC

Great Plains Wind Energy Habitat Conservation Plan
Global Warming Potential

hazardous air pollutant
House Bill
Herd Management Area

lowa Administrative Code

Important Bird Area(s)

International Union for Conservation of Nature
lowa Department of Natural Resources
International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
Idaho Fish and Game

Instruction Memorandum

Intergovernment Panel on Climate Change
Interdepartment Radio Advisory Committee
lowa Utility Board

NREL'’s Jobs and Economic Development Impact model
key observation points

day-night average sound level
equivalent sound pressure level
low frequency noise

Large Generator Interconnection

Minnesota Administrative Rules

Migratory Bird Treaty Act of 1918

Montana Code Annotated

Montana Department of Environmental Quality
Montana Department of Natural Resources
Montana Environmental Policy Act

Midwest Greenhouse Gas Reduction Accord
Midwest Independent System Operator
Midwest Reliability Council

Material Safety Data Sheets

Montana Fish, Wildlife & Parks

military training route

Noise Area Classification

National Ambient Air Quality Standards

North American Bird Conservation Initiative

Native American Graves Preservation Act

North American Industry Classification System
USGS National Biological Information Infrastructure
National Climatic Data Center
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NCLS
NDAC
NDCC
NDEQ
NDGFD
NDPRD
NDPSC
NEMA
NEPA
NERC
NEXRAD
NGPC
NHPA
NHS
NIEHS
NIETC
NLCD
NLCS
NM
NMFS
NOAA
NOI
NP
NPCC
NPDES
NPS
NRC
NRCS
NREL
NRI
NRHP
NR/UR
NSBP
NTIA
NWCC
NWI
NWRS
NWS

O&M
OHV
OSHA

PAD-US
PCB

PE

PEIS
P.L.

PM

National Landscape Conservation System

North Dakota Administrative Code

North Dakota Century Code

Nebraska Department of Environmental Quality
North Dakota Game and Fish Department

North Dakota Parks and Recreation Department
North Dakota Public Service Commission
National Electrical Manufacturers Association
National Environmental Policy Act of 1969

North American Electric Reliability Council

next generation radar

Nebraska Game and Parks Commission
National Historic Preservation Act

National Historical Site

National Institute of Environmental Health Sciences
National Interest Electric Transmission Corridors
USGS National Land Cover Database

National Landscape Conservation System
National Monument

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
Notice of Intent

National Park

Northern Power Coordinating Council

National Pollutant Discharge Elimination System
National Park Service

National Research Council

National Resources Conservation Service
National Renewable Energy Laboratory

National Resource Inventory

National Register of Historic Places

not ranked or under review

National Scenic Byways Program

National Telecommunications and Information Administration
National Wind Coordinating Committee

National Wetlands Inventory

National Wildlife Refuge System

National Weather Service

operation and maintenance
off-highway vehicle
Occupational Safety and Health Administration

Protected Areas Database of the United States
polychlorinated biphenyl

Presumed Extinct

programmatic environmental impact statement
Public Law

particulate matter
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PM2.5
PM1o
POD
PPE
PPR
PSC
PSC/MSU
PSD
PSR
PTC
PUC
PWS

RAM
RCRA
RCS
RD&D
Reclamation
RETI
RFC
RLOS
ROC
ROD
ROW
RPS
RRC

SAAQS
SB
SDCL
SDDENR
SDDGFP
SDWA
Se
SERC
Service
SGil
SHPO
SIAP

SIP
SPCC
SPLs
SPP
SSA
SSR
SUA
SWPPP

particulate matter with a mean aerodynamic diameter of 2.5 ym or less
particulate matter with a mean aerodynamic diameter of 10 ym or less
plan of development

personal protective equipment

Prairie Pothole Region

Public Service Commission

Public Service Commission/Michigan State University

Prevention of Significant Deterioration

personal surveillance radar

Production Tax Credit

Public Utilities Commission

public water system

radar absorbing materials

Resource Conservation and Recovery Act of 1976
radar cross section

Research, Development, and Demonstration
U.S. Bureau of Reclamation

Renewable Energy Transmission Initiative
Reliability First Corporation

radar line of sight

Radar Operations Center

Record of Decision

right-of-way

Renewable Energy Portfolio Standard
Regional Reliability Councils

State Ambient Air Quality Standards

Senate Bill

South Dakota Codified Laws

South Dakota Department of Environment and Natural Resources
South Dakota Game, Fish & Parks

Safe Drinking Water Act of 1974

selenium

SERC Reliability Coordinating Council

U.S. Fish and Wildlife Service

Small Generator Interconnection

State Historic Preservation Office(r)

Smithsonian Institution Affiliations Program

State Implementation Plan

Spill Prevention Control and Countermeasures (SPCC) Plan
sound pressure levels

Southwest Power Pool, Inc.

sole source aquifer

secondary surveillance radar

Special Use Airspace

Storm Water Pollution Prevention Plan
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THPO Tribal Historic Preservation Offices

TSA Transportation Security Administration

TSCA Toxic Substances Control Act of 1976

TSDF Treatment, storage and disposal facilities

UGP Upper Great Plains

USACE U.S. Army Corps of Engineers

uUsC United States Code

USCB United States Census Bureau

USDA U.S. Department of Agriculture

USFS U.S. Forest Service

USGS U.S. Geological Survey

VAD vibroacoustic disease

VdB vibration impact level

VOC volatile organic compound

WECC Western Electricity Coordinating Council

Western Western Area Power Administration

WEWAG Wind Energy Whooping Crane Action Group

WGA Western Governors’ Association

WHO World Health Organization

WindPACT  Wind Partnerships for Advanced Component Technologies

WinDS Wind Deployment System

WRA wind resource area

WRP Wetlands Reserve Program

WSR weather surveillance radar

WTGS wind turbine generator system

CHEMICALS

(6{0) carbon monoxide NOy nitrogen oxides

CO2 carbon dioxide O3 ozone

CO2e carbon dioxide equivalent Pb lead

CO4 methane SO, sulfur dioxide

NO> nitrogen dioxide

UNITS OF MEASURE

ac acre °F degree(s) Fahrenheit

ac-ft acre-foot (feet) ft foot (feet)

ac-ft/yr acre-foot (feet)/ year ft2 square foot (feet)

°C degree(s) Celsius gal gallon(s)

cm centimeter(s) GW gigawatt(s)
GHz gigahertz

dB decibel(s)

dBA A-weighted decibel(s) h hour(s)
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ha
Hz

kwWh

kV/m
kw
kWh

hectare(s)
hertz

inch(es)

kilogram(s)
kilohertz
kilometer(s)

square kilometer(s)
kilowatt hours
kilovolt(s)
kilovolts/meter
kilowatt(s)
kilowatt-hour(s)

liter(s)
pound(s)

meter(s)

meters per second
square meter(s)
cubic meter(s)

XXXVil

mi

mph
MW

ppm
psi

rpm

yd3
yr

um

VdB

March 2013

mile(s)

square mile(s)
mile(s) per hour
megawatt(s)

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

revolution(s) per minute
second(s)

metric ton(s)

watt(s)

cubic yard(s)
year

micrometer(s)

vibration impact level
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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
acres 0.4047 hectares (ha)
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)
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 (yd?) 0.8361 square meters (m2)
square miles (mi2) 2.590 square kilometers (km?2)

yards(yd) 09144 . meters(m) .

Metric/English Equivalents
centimeters (cm) 0.3937 inches (in.)
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)
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) 0.3861 square miles (mi2)
square meters (m2) 10.76 square feet (ft2)
square meters (m2) 1.196 square yards (yd?)
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EXECUTIVE SUMMARY

ES.1 BACKGROUND

Executive Order 13212 (“Actions to Expedite Energy-Related Projects”) directed Federal
agencies to expedite their review of permits or to take other actions that will increase the
production, transmission, or conservation of energy while maintaining safety, public health, and
environmental protections. Additional requirements for departments and agencies to consider
and to facilitate the development of renewable energy and electric power transmission projects
have been promulgated in the Energy Policy Act of 2005 (EPAct) and the American Recovery
and Reinvestment Act of 2009, along with other policies and initiatives. On March 11, 2009, the
Secretary of the Interior issued a secretarial order establishing renewable energy production as
a top priority for the U.S. Department of the Interior (DOI). Wind energy development is likely to
be a major component in meeting these mandates.

To better address environmental concerns associated with increased development of
wind energy production, Western Area Power Administration (Western) and the U.S. Fish and
Wildlife Service (Service) are considering the implementation of environmental evaluation
procedures and mitigation strategies for wind energy development projects in Western's Upper
Great Plains Customer Service Region (UGP Region), which encompasses all or parts of the
States of lowa, Minnesota, Montana, Nebraska, North Dakota, and South Dakota. The
environmental procedures and mitigation strategies would be applied to interconnection
requests made to Western by project developers and to requests for consideration of easement
exchanges to accommodate wind energy project development on grassland and wetland
easements managed by the Service within the UGP Region. The Upper Great Plains area of
the United States has been identified as having a high potential for wind energy development
because of the availability of an excellent wind resource regime. In the six-State region being
considered in this programmatic environmental impact statement (PEIS), installed commercial
wind energy generation capacity has grown from approximately 0.5 gigawatts (GW) to more
than 8 GW in the past 10 years. Much of this growth has occurred in the past 5 years, and it is
anticipated that the industry’s installed generating capacity within the UGP Region will continue
to increase at a rapid pace.

Western and the Service have interests in streamlining their procedures for conducting
environmental reviews of wind energy applications by implementing evaluation procedures and
identifying measures to address potential environmental impacts associated with wind energy
projects in the Upper Great Plains area. As joint lead agencies, Western and the Service have
prepared this PEIS to (1) assess the potential environmental impacts associated with wind
energy projects within the UGP Region that may connect to Western’s transmission system or
that may propose placement of project elements on grassland or wetland easements managed
by the Service; and (2) evaluate how environmental impacts would differ under alternative sets
of environmental evaluation procedures, best management practices (BMPs), and mitigation
measures that the agencies would request project developers to implement (as appropriate for
specific wind energy projects).

ES-1
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ES.2 SCOPING PROCESS

Public involvement is an important requirement of the National Environmental Policy Act
of 1969 (NEPA), especially for determining the appropriate scope of the analyses to be
conducted. The scope includes the range of alternatives that will be considered and potentially
significant impacts that should be evaluated. This public involvement process (which also
included consultations with other State and Federal agencies and Native American tribes) is
referred to as scoping. As part of the public involvement process, a Notice of Intent (NOI) to
prepare the PEIS was published in the Federal Register on September 11, 2008 (73 FR 52855—
52858). The NOI invited interested members of 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. Western and the Service conducted scoping for the PEIS
from September 11, 2008, through November 10, 2008.

The public was provided with three methods to submit scoping comments for the PEIS:
(1) via an online comment form on the project Web site, (2) by mail, and (3) in person at public
scoping meetings. Comments received during the scoping period primarily pertained to
(1) policies of the agencies relative to wind energy, (2) alternatives that should be considered in
the PEIS, (3) interagency cooperation and government-to-government consultation, (4) siting
and technology concerns, (5) environmental and socioeconomic concerns, (6) cumulative
impacts, and (7) mitigation of impacts.

In addition to the public scoping, Western and the Service coordinated with tribes within
the UGP Region by making presentations to individual tribes regarding the development of the
PEIS and soliciting scoping input. Letters to State and Federal agencies were also sent out to
alert those agencies that the PEIS was being prepared and to solicit input from agencies
regarding the availability of information that could be used to evaluate environmental impacts
and information about specific concerns or issues that should be considered.

ES.3 PUBLIC REVIEW OF THE DRAFT PEIS

Public and agency comments on the draft PEIS will be sought during a 60-day period
following release of the public draft of the PEIS.

ES.4 PROPOSED ACTION

The proposed action is for Western and the Service to streamline the environmental
reviews for wind energy projects that will interconnect to Western’s transmission facilities or that
would require consideration of an easement exchange to accommodate placement of project
facilities on easements managed by the Service. Under the proposed action, the agencies
would identify standardized environmental evaluation procedures, BMPs, and mitigation
measures that would be applied to wind energy projects requesting interconnections or
easement exchanges.

ES-2
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ES.5 DESCRIPTION OF ALTERNATIVES

Four alternatives, including the No Action Alternative, are evaluated in the PEIS. The No
Action Alternative would entail no change to the procedures currently used by Western and the
Service to evaluate and address the environmental impacts associated with wind energy
projects. The other three alternatives would require changes in the current environmental
evaluation procedures used by the agencies and represent different ways in which the agencies
could accomplish the proposed action. The alternatives are described in the following sections
and are summarized in table ES.5-1.

ES.5.1 No Action Alternative

Under the No Action Alternative, requests for interconnection of wind energy projects to
Western’s transmission systems would be processed, reviewed, and evaluated in the current
manner, including environmental reviews performed for specific projects. Similarly, proposals to
place wind energy facilities on wetland and grassland easements managed by the Service
would continue to be considered as they have in the past. This means the Service will work
with the developer to avoid impacting easement interests if possible, and then minimize the
unavoidable impacts to the extent practicable. The resulting wind energy facilities that do not
impact critically needed habitat or species of special concern, and that do not significantly impair
any easement’s ability to achieve its conservation purpose, will be accommodated by executing
an exchange of easement interests.

NEPA analyses would be prepared by each agency, as appropriate, on a project-by-
project basis and BMPs, mitigation measures, and monitoring requirements would be developed
on a case-by-case basis only. Government-to-government consultation with Native American
tribes would continue to be conducted separately for each project as appropriate. Endangered
Species Act (ESA) Section 7 consultation with the Service regarding potential effects of project
development on federally listed species and consultation with appropriate agencies and
federally recognized Native American tribes under Section 106 of the National Historic
Preservation Act of 1966 (NHPA) (36 CFR 800) regarding potential effects on cultural and
historic resources would also be conducted separately for each project.

ES.5.2 Alternative 1: Programmatic Regional Wind Energy Development Evaluation
Process for Western and the Service

Alternative 1 is identified by Western and the Service as the preferred alternative. Under
Alternative 1, both agencies would implement a standardized process for evaluating the
environmental effects of wind energy projects. Western would establish standardized
procedures for the environmental review when considering interconnection requests and would
identify BMPs and mitigation measures to be applied by developers where specific resource
conditions occur. The Service would continue to process requests for easement exchanges to
accommodate wind energy structures on Service easements using current procedures, but
would adopt a standardized approach for reviewing potential environmental impacts of
easement exchanges. Standardized BMPs, mitigation measures, and monitoring requirements

ES-3



¥-S3

1

TABLE ES.5-1 Description of the Programmatic Alternatives Evaluated in the PEIS

Alternative Western Area Power Administration U.S. Fish and Wildlife Service
No Action « Process and evaluate environmental reviews of interconnection Process and evaluate requests for easement exchanges separately
Alternative requests on a case-by-case basis. on a case-by-case basis.

Alternative 1
(Preferred
Alternative)

Alternative 2

Separate project-specific NEPA evaluations and analyses required
for each interconnection request.

Separate project-specific ESA Section 7 consultation initiated for
each interconnection request.

BMPs and mitigation measures identified on a project-by-project
basis.

Adopt a standardized structured process for collecting information
and evaluating and reviewing environmental impacts of wind energy
interconnection requests.

Apply programmatic BMPs and mitigation measures developed in
the PEIS to minimize impacts of interconnection requests.
Project-specific NEPA analyses tier off the analyses in the PEIS as
long as the appropriate identified BMPs and mitigation measures
are implemented as part of proposed projects.

Project-specific ESA Section 7 consultations tier off programmatic
consultation as long as the BMPs, minimization measures,
mitigation measures, and monitoring requirements established as
part of the programmatic ESA Section 7 consultation are
implemented, as appropriate.

Same as Alternative 1.

Separate project-specific NEPA evaluations and analyses would be
required for projects affecting easement lands.

Separate project-specific ESA Section 7 consultation would be
required for projects affecting easement lands.

BMPs, mitigation measures, and monitoring requirements identified
on a project-by-project basis for projects affecting easement lands.

Process and evaluate requests for easement exchanges separately
on a case-by-case basis.

Adopt a standardized structured process for collecting information
and evaluating and reviewing potential environmental impacts of
easement exchanges if wind energy facilities cannot avoid Service
easements.

Require implementation of programmatic BMPs, mitigation
measures, and monitoring to ensure the integrity and conservation
objectives of Service easements are maintained.

Project-specific NEPA analyses tier off the analyses in the PEIS as
long as the identified BMPs, mitigation measures, and monitoring
requirements are implemented as part of projects.

Future project-specific ESA Section 7 consultations tier off
programmatic consultation as long as the BMPs, minimization
measures, mitigation measures, and monitoring requirements
established as part of the programmatic ESA Section 7 consultation
are implemented, as appropriate.

No easement exchanges to accommodate wind energy facilities
would be allowed.
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TABLE ES.5-1 (Cont.)

Alternative Western Area Power Administration

U.S. Fish and Wildlife Service

Alternative 3« Separate project-specific NEPA evaluations required for each
interconnection request.
« No additional BMPs or mitigation measures would be requested by
Western beyond those mandated under applicable Federal, State,
and local regulations.

Process and evaluate requests for easement exchanges separately
on a case-by case basis.

No additional mitigation measures, BMPs, or monitoring would be
required by the Service for easement exchanges beyond those
mandated under applicable Federal, State, and local regulations.
Easement exchanges would occur for wind energy projects as
presented by developers, without consideration of additional
measures to reduce impacts.
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that developers would need to apply to address potential environmental effects to affected
easements would be identified. Both agencies would continue to require site-specific NEPA
evaluations for projects (including analysis of cumulative impacts), but those NEPA evaluations
would tier off the analyses in this PEIS as long as the project developers are willing to
implement the applicable evaluation process, BMPs, and mitigation measures identified for this
alternative. If a developer does not wish to implement the evaluation process, BMPs, or
mitigation measures identified for this alternative, a separate NEPA evaluation that does not tier
off the analyses in the PEIS would be required. Government-to-government consultation with
Native American tribes and consultation with appropriate agencies under Section 106 of the
NHPA regarding potential effects on cultural and historic resources would continue to be
conducted separately for each project as appropriate. Project-specific ESA Section 7
consultations would tier off programmatic consultation conducted for this PEIS, as long as
developers agree to implement the appropriate avoidance measures, mitigation measures, and
monitoring requirements identified during the programmatic consultation.

Both this PEIS and the associated programmatic ESA Section 7 consultation endeavor
to capture BMPs and mitigation measures that have been found to be effective in avoiding or
reducing impacts on specific environmental resources. Because of the desire to include all
practicable measures in this PEIS, some measures may not be appropriate or effective in all
situations, so Western and the Service would coordinate with project developers during project
planning activities to identify the project-specific measures that would be applicable to each
project.

Programmatic elements for each agency under this alternative include the following:

» Adoption of a standardized approach for evaluating environmental effects of
proposed wind energy projects;

» Adoption of programmatic BMPs and mitigation measures that would be
applied or recommended for specific projects and various resource
conditions; and

» Identification of environmental review requirements for situations where
programmatic BMPs and mitigation measures are adopted by project
developers and for situations where they are not adopted.

The agencies believe that the benefits of implementing Alternative 1 include the
following:

« Tiering of project-specific environmental analyses. Future, project-specific
environmental analyses for wind energy development would tier off of the
analyses conducted in this PEIS and the decisions in the Record of Decision
(ROD), thereby allowing the project-specific analyses to focus on site-specific
issues that are not already addressed in sufficient detail.

» Development of comprehensive procedures and mitigation measures.
Implementing the programmatic elements identified for Alternative 1 would
provide developers with a set of standardized environmental review
procedures, BMPs, and mitigation measures that would provide guidance on
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environmental reviews and requirements for wind energy projects requesting
connection to Western'’s transmission system and/or proposing modification
of the Service’s wetland or grassland easements through easement
exchanges.

» Consistency of the application and authorization process. Implementation of
the proposed standardized environmental review procedures, BMPs, and
mitigation measures would result in greater consistency and efficiency in the
environmental reviews of applications for wind energy interconnections and
for the environmental evaluation of requests for easement exchanges to
accommodate wind energy development on easements lands.

» Support development of wind energy projects and infrastructure within the
UGP Region. A programmatic process for evaluating environmental effects
of wind energy interconnection and development requests would facilitate
understanding by potential developers of the requirements for approval and
would result in a reduction of environmental impacts from wind energy
development. The ability to tier site-specific NEPA reviews off this PEIS
would reduce the amount of time needed to evaluate, plan, and construct
wind energy projects.

ES.5.2.1 Programmatic Environmental Evaluation Process

Western Area Power Administration. All wind energy interconnection requests will
follow the procedures established by Western's Open Access Transmission Service Tariff.
Within those procedures, Western proposes to adopt the following approach for environmental
review and consultation requirements for wind energy interconnection requests under
Alternative 1:

» Project developers seeking to develop a wind energy project that would
connect to Western’s transmission facilities shall consult with appropriate
Federal, State, and local agencies regarding specific projects as early in the
planning process as appropriate to ensure that all potential pre-project
surveys, monitoring, construction, operation, maintenance, and
decommissioning issues and concerns are identified and addressed.

* As early in the planning process as appropriate, Western will initiate
government-to-government consultation with Native American tribal
governments whose interests might be directly and substantially affected by
the planned interconnection activities so that construction, operation,
maintenance, and decommissioning issues are identified and addressed.

» Western will consult with the Service as required by Section 7 of the ESA for
all interconnections. A programmatic consultation will be developed as part
of this PEIS to address listed species, although specific consultation
requirements will be determined on a project-by-project basis. Under the
proposed programmatic evaluation process, additional ESA Section 7
consultation beyond the programmatic consultation would not be required for
projects for which the project developers commit to implementing appropriate
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and applicable programmatic avoidance, minimization, and mitigation
measures that would result in a determination that listed species and critical
habitat are not likely to be adversely affected. Conversely, project-specific
ESA Section 7 consultation would be initiated for (1) any listed species or
critical habitat not considered in the programmatic consultation and (2) any
listed species or critical habitat for which project developers are unwilling or
unable to implement the programmatic avoidance, minimization, or mitigation
measures applicable to a project. ESA Section 7 consultation for individual
projects that are addressed under the programmatic consultation will be
documented with a letter to the appropriate Service office; this letter will
provide details about the project location and design, identify the applicable
listed species, and identify the appropriate and applicable programmatic
avoidance, minimization, and mitigation measures that the project developer
has agreed to incorporate into the project plan.

Western will consult with the appropriate State Historic Preservation Office
(SHPO) as required by Section 106 of the NHPA. The specific consultation
requirements will be determined on a project-by-project basis. Western will
encourage project developers to coordinate their wind projects with the
SHPO. In some States, consultation with the SHPO on private projects is
already required as a provision of the State’s utility siting permit process.
Cultural resource surveys would be required for all ground-disturbing
activities, except in cases involving modifications to existing substations or
other areas where surveys have already been completed.

The level of environmental analysis to be required under NEPA for individual
wind power projects and related facilities will be determined by Western for
projects requesting interconnection but no exchanges of Service easements;
for projects that also require decisions regarding exchanges of Service
easements, the required level of environmental analyses would be
determined jointly by Western and the Service. It is Western’s intent that
future wind energy project environmental analysis will tier off of the analyses
and decisions embedded in this PEIS and additional project-specific NEPA
analyses will refer back to this PEIS for relevant information, allowing
subsequent NEPA documents to focus on site-specific issues and concerns.
The site-specific NEPA analyses will include analyses of project site
configuration and micrositing considerations, unique or unusual aspects or
issues not anticipated by the PEIS, and the application of appropriate
mitigation measures. In particular, the BMPs and mitigation measures
identified in the PEIS (summarized below) would be implemented when
appropriate for addressing site-specific environmental conditions; additional
measures not identified in the PEIS may be requested to address some site-
specific situations. Public involvement will be incorporated into all wind
energy development projects so that concerns and issues are identified and
adequately addressed. In general, the scope of the NEPA analyses will focus
on the proposed Federal action related to interconnection to Western's
transmission facilities. However, the environmental effects of a developer’'s
proposed project will also be analyzed so that the anticipated impacts and
mitigation needs of the proposed project can be disclosed to the public and
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considered by Federal decision makers. The NEPA analysis may also need
to assess the environmental effects from proposed transmission required to
reach the point of interconnection. Western’s analyses of impacts within
ROWs will tier off of this PEIS to the extent that the proposed project falls
within the scope of the PEIS analyses. Site-specific environmental analyses
will tier from the PEIS and identify and assess any cumulative impacts that
are beyond the scope of the cumulative impacts addressed in the PEIS.

=
QOWoO~NOOUOA~WNEER

Service Easements. The Service proposes to adopt the following approach for
11  reviewing requests for wind energy development on Service easements under Alternative 1:
12

13 » Project developers seeking to place wind energy facilities on easements

14 managed by the Service shall consult with appropriate Federal, State, and
15 local agencies regarding specific projects as early in the planning process as
16 appropriate to ensure that all potential planning and preconstruction surveys
17 and information needs, construction, operation, and decommissioning issues
18 and concerns are identified and addressed.

19

20 » Easements or portions of easements may be excluded from wind energy

21 development on the basis of findings of unacceptable resource impacts that
22 conflict with existing and planned conservation needs and/or cannot be

23 suitably avoided or mitigated.

24

25 » The level of environmental analysis to be required under NEPA for individual
26 wind power projects requesting exchanges of Service easements and not

27 requesting interconnection to Western'’s transmission system will be

28 determined by the appropriate Service Field Offices. For projects also

29 requesting interconnection with Western’s transmission system, the required
30 level of environmental analyses would be determined jointly by Western and
31 the Service. It is the Service’s intent that future wind energy project

32 environmental analysis will tier off of the decisions embedded in this PEIS
33 and limit the scope of additional project-specific NEPA analyses. The site-
34 specific NEPA analyses will consider project siting, site configuration and

35 micrositing, monitoring requirements, and the application of appropriate

36 mitigation measures. In particular, the BMPs and mitigation measures

37 identified in the PEIS (and summarized below) would be used when

38 appropriate and applicable for addressing site-specific environmental

39 conditions; additional measures not identified in the PEIS may be requested
40 to address some site-specific situations. Public involvement will be

41 incorporated into all wind energy development projects to ensure that

42 concerns and issues are identified and adequately addressed. In general,
43 the scope of the NEPA analyses will focus on the Federal action on Service
44 easements, but must also include the full project (for example, indirect effects
45 and impacts from connected and similar actions, if any). If access to

46 proposed development on adjacent non-Service-administered lands is

47 entirely dependent on obtaining access to Service-administered easements
48 and there are no alternatives to that access, the NEPA analysis may need to
49 assess the environmental effects from that proposed development so that the
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anticipated impacts can be disclosed to the public and considered by Federal
decision makers.

Site-specific environmental analyses will tier from this PEIS, but will identify
and assess any cumulative impacts that are beyond the scope of the
cumulative impacts addressed in the PEIS.

The Service will consult as required by Section 7 of the ESA for all
exchanges of easement lands to accommodate wind energy facilities. A
programmatic consultation will be developed as part of this PEIS to address
listed species and critical habitat, although specific consultation requirements
will be determined on a project-by-project basis. Under the proposed
programmatic evaluation process, the Service would conclude that additional
ESA Section 7 consultation beyond the programmatic consultation would not
be required for projects for which the project developers commit to
implementing the appropriate and applicable programmatic avoidance
measures, minimization measures, construction BMPs, and mitigation
measures that would result in a determination that listed species and critical
habitat are not likely to be adversely affected. Conversely, the Service would
initiate project-specific ESA Section 7 consultation for (1) any listed species
or critical habitat not considered in the programmatic consultation and (2) for
any listed species or critical habitat for which project developers are unwilling
or unable to implement the programmatic minimization measures, BMPs, or
mitigation measures applicable to a project. ESA Section 7 consultation for
individual projects that are addressed under the programmatic consultation
will be documented with a letter to the appropriate Service office; this letter
will provide details about the project location and design, identify the
applicable listed species, and identify the appropriate and applicable
programmatic avoidance, minimization, and mitigation measures that the
developer has agreed to incorporate into the project plan.

The Service will consult with the SHPO as required by Section 106 of the
NHPA. The specific consultation requirements will be determined on a
project-by-project basis. In general, cultural resource surveys would be
required for all ground-disturbing activities, except in cases involving areas
where surveys have already been completed.

Project developers seeking easement exchanges in order to accommodate
wind energy facilities on Service easements shall develop a project-specific
plan of development (POD) that incorporates applicable programmatic BMPs
and mitigation measures and, as appropriate, the requirements of other
existing and relevant mitigation guidance. Additional mitigation measures will
be incorporated into the POD and into the authorization as project
stipulations, as needed, to address site-specific and species-specific issues.
The POD will include a site plan showing the locations of turbines, roads,
power lines, other infrastructure, and other areas of short- and long-term
disturbance.
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» The Service will incorporate management goals and objectives specific to
habitat conservation for species of concern, as appropriate, into the POD for
proposed wind energy projects.

* The effectiveness of the programmatic review procedures and the
programmatic BMPs and mitigation measures will be periodically reviewed
and will be updated and revised as new data regarding the impacts of wind
power projects become available. At the project level, operators may be
required to develop monitoring programs, as appropriate, to evaluate the
environmental conditions at affected easements through all phases of
development, to establish metrics against which monitoring observations can
be measured, to identify potential mitigation measures, and to establish
protocols for incorporating monitoring observations and additional mitigation
measures into standard operating procedures and project-specific
stipulations.

ES.5.2.2 Programmatic BMPs and Mitigation Measures

Under Alternative 1, Western and the Service would apply programmatic BMPs and
mitigation measures to all wind energy development projects within the UGP Region that would
interconnect to Western and/or require an exchange of Service easements. The BMPs and
mitigation measures in the PEIS would be adopted, where appropriate and applicable, as
elements of project-specific development plans. Measures related to site monitoring and testing
and to preparation of development plans are also included and identify the elements of
development plans that would be needed to address potential impacts associated with
subsequent phases of development. Some of the proposed BMPs and mitigation measures
address issues that are not unique to wind energy development, such as road construction and
maintenance, wildlife management, hazardous materials and waste management, cultural
resource management, and pesticide use and integrated pest management.

The identification and selection of applicable project-specific BMPs and mitigation
measures would be based on whether the measure would (1) ensure compliance with relevant
statutory or administrative requirements, (2) minimize local impacts associated with siting and
design decisions, (3) promote post-construction stabilization of impacts, (4) maximize post-
construction restoration of habitat conditions, (5) minimize cumulative impacts, and (6) promote
economically feasible development of wind energy. Western and the Service acknowledge that
certain BMPs and mitigation measures may not be reasonable or applicable at a particular
project site; only those BMPs and mitigation measures found applicable to the situation at the
specific project site would be implemented. The programmatic BMPs and mitigation measures
are summarized below:

Site Monitoring and Testing.

» The area disturbed by installation of meteorological towers (i.e., footprint)
shall be kept to a minimum.
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Existing roads shall be used to the maximum extent feasible. Meteorological
towers shall be installed and other characterization activities

(e.g., geotechnical testing) shall be conducted as close as practicable to
existing access roads. If new roads are necessary, they shall be designed
and constructed to the appropriate standard.

Meteorological towers shall not be located in sensitive habitats or in areas
where resources known to be sensitive to human activities (e.g., wetlands,
cultural resources, and listed species) are present. Installation of towers shall
be scheduled to avoid disruption of wildlife reproductive activities or other
important behaviors, and the disturbed area will be minimized.

The use of guy wires on meteorological towers shall be avoided or minimized.
Any needed guy wires shall have guys appropriately marked with bird flight
diverters.

General Planning and Land Use.

Project developers shall contact appropriate agencies, property owners,
tribes, and other stakeholders early in the planning process to identify
potentially sensitive land uses and issues, identify preproject surveys or data
collection needs, and identify rules that govern wind energy development
locally, as well as land use concerns specific to the region. Project
developers should coordinate closely with the Service and the

U.S. Department of Agriculture (USDA) during initial project planning to
ensure that wetland and grassland easements are avoided to the extent
practicable.

Consult with the Department of Defense (DOD) during initial project planning
to evaluate impacts of a proposed project on military operations in order to
identify and address any DOD concerns.

The Federal Aviation Administration (FAA) required notice of proposed
construction shall be made as early as possible to identify any air safety
measures that would be required.

Avoid locating wind energy developments in areas of unique or important
recreation, wildlife, or visual resources. When feasible, a wind energy
development should be sited on already altered landscapes.

Available information describing the environmental and sociocultural
conditions in the vicinity of the proposed project shall be collected and
reviewed as needed to predict potential impacts of the project.

To plan for efficient use of the land, necessary infrastructure requirements

shall be consolidated wherever possible, and current transmission and
market access shall be evaluated carefully.
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* Projects shall be designed to utilize existing roads and utility corridors to the
maximum extent feasible, and to minimize the number and length/size of new
roads, lay-down areas, and borrow areas.

» Prior to start of construction, a monitoring plan shall be developed by the
project developers so that environmental conditions are monitored during the
construction, operation, and decommissioning phases. The monitoring plan
shall be submitted to the Service and shall identify the monitoring
requirements for important environmental conditions present at the site,
establish metrics against which monitoring observations can be measured,
identify potential mitigation measures, and establish protocols for
incorporating monitoring results and additional mitigation measures into
standard operating procedures and BMPs for the project.

» “Good housekeeping” procedures shall be developed to ensure that during
operation the site will be kept clean of debris, garbage, fugitive trash, or
waste; to prohibit scrap heaps and dumps; and to minimize storage yards.

» An access road siting and management plan shall be prepared incorporating
applicable standards regarding road design, construction, and maintenance.
Access roads will be designed to minimize total length, avoid wetlands, and
avoid or minimize stream and drainage crossings.

Ecological Resources.

Implementation of a Risk-Based Evaluation Approach. Many concerns relative to
the potential types and levels of impacts of wind energy development on wildlife and other
ecological resources depend upon site-specific and project-specific factors. Under
Alternative 1, project developers shall employ a risk-based evaluation approach to identify
project-specific concerns related to wildlife and other ecological resources, and the results of the
evaluation will be incorporated into project-specific NEPA documentation. The risk evaluation
approach used by developers should be consistent with the tiered approach identified in the
Land-Based Wind Energy Guidelines finalized by the Service in 2012. These guidelines
describe a decision framework for collecting information to evaluate environmental risks to
wildlife and other ecological resources during project planning and, in some cases, after project
development has been completed.

Using an evaluation process that is consistent with that identified in the Land-Based
Wind Energy Guidelines during wind farm planning and development would provide project
developers with a stepwise method for evaluating environmental concerns in their decision-
making process. The evaluation process would help identify ecological resources that have a
reasonable likelihood to be significantly affected by planned project designs and activities, as
well as those ecological resources that are unlikely to be significantly affected. Proper
identification of resources that could be significantly affected would allow the focus to be on
modifying the design of the proposed project or identifying BMPs and mitigation measures to
avoid, reduce, or otherwise compensate for potentially significant impacts and would reduce the
potential for unexpected impacts on natural resources and subsequent delays in project
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development. In addition, requesting developers to implement a method for evaluating the
potential for ecological resources to be affected by wind energy projects that is consistent with
the Land-Based Wind Energy Guidelines would facilitate the ability of Western and the Service
to (1) identify and address project-specific concerns related to species protected under the ESA,;
(2) identify and address project-specific concerns related to protection of eagles under the Bald
and Golden Eagle Protection Act (BGEPA); and (3) meet responsibilities of Federal agencies to
protect migratory birds as directed by Executive Order 13186 and to accomplish terms and
objectives identified in a 2006 Memorandum of Understanding between the DOE and the
Service regarding implementation of the Executive Order.

Timely communication with Western and/or the Service regarding results of the initial
steps of the risk evaluation is encouraged. This would allow the opportunity for the agencies to
provide, and developers to consider, technical advice about ways to modify the project design or
to identify BMPs and mitigation measures that could be considered to avoid, reduce, or
otherwise compensate for potentially significant impacts.

Protection of Federally Listed Species and Designated Critical Habitat. A
programmatic consultation is being conducted as part of the PEIS to address federally listed
species. However, the consultation requirements that apply would be determined on a project-
by-project basis and would be based on the federally listed species and designated critical
habitat that could be affected by the proposed project. Under the proposed environmental
review process, Western and the Service would conclude that additional ESA Section 7
consultation beyond the programmatic consultation would not be required for projects for which
the project developers commit to implementing appropriate and applicable programmatic
avoidance, minimization, and mitigation measures that would result in a determination that listed
species are not likely to be adversely affected. Conversely, project-specific ESA Section 7
consultation would be required for (1) any listed species not considered in the programmatic
consultation and (2) any listed species for which project developers are unwilling or unable to
implement the programmatic avoidance measures, minimization measures, or mitigation
measures applicable to a project.

Western and the Service have been engaged in discussions relative to programmatic
measures that could be implemented to limit the potential for adverse effects from wind energy
projects on federally listed species (i.e., species listed as threatened or endangered and species
that are candidates for listing under the ESA) and designated critical habitat for those species.
Based upon these discussions, a draft set of avoidance, minimization, and mitigation measures
that would result in determinations that listed species and designated critical habitat would not
be affected or are not likely to be adversely affected by wind energy development activities have
been identified for the federally listed species, candidates for listing, and designated critical
habitats that occur within the UGP Region. These draft measures are summarized in
table ES.5-2. Programmatic consultation with the Service would be completed before issuance
of the final PEIS and could result in modifications to some of the identified measures.

A primary goal for development of the draft programmatic measures for protection of
federally listed species and designated critical habitats was to identify a set of measures that
would limit the potential for adverse effects to species and critical habitats while still
accommodating the majority of wind energy projects likely to occur within the UGP Region.
This met one of the agencies’ objectives of establishing programmatic processes that would

ES-14



GT-S3

N

g b

TABLE ES.5-2 Summary of Draft Programmatic Species-Specific Survey Requirements, Avoidance Measures, and Conservation
Measures for Federally Listed Species and Designated Critical Habitat in the UGP Region@

Common

Scientific Name Name Potential Impacts

Species-Specific Survey
Requirements and
Avoidance Measures®

Species-Specific
Conservation Measures®

Effect
Determination

Plants

Platanthera
leucophaea

Eastern prairie
fringed orchid

Plants may be
disturbed/destroyed; future
colonization may be
precluded by site clearing for
wind energy project
construction activities; and/or
pollinator abundance may be
negatively affected by
construction, operations, or
maintenance.

In counties where E. prairie fringed
orchid is known to occur,
preconstruction evaluations and surveys
are required to identify (1) habitat
containing suitable growing conditions
and (2) species occurrence within and
adjacent to project boundaries. Surveys
should include proper identification and
survey techniques as presented in the
listing documents.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 100 ft (30.5 m) of suitable
habitat containing E. prairie fringed
orchid.

Clearly delineate buffer zones around
locations of plants within the project
area and restrict activities within 100 ft
(30.5 m) of those locations.

Avoid mowing along access roads or
transmission line ROWSs in area
containing suitable habitats.

For project boundaries that encompass or
intersect occupied habitat and/or a hydrologic
catchment containing E. prairie fringed
orchid, developers will:

« Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure

« Employ BMPs during and after
construction to control erosions and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.

« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in suitable habitat.

« Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

« Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat

May affect, not
likely to
adversely affect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Plants (Cont.)
Asclepias meadii Mead’s Plants may be In Counties where Mead’s milkweed is For project boundaries that encompass or May affect, not
milkweed disturbed/destroyed; future known to occur, preconstruction intersect occupied habitat and/or a hydrologic  likely to

colonization may be
precluded by site clearing for
wind energy project
construction activities; and/or
pollinator abundance may be
negatively affected by
construction, operations, or
maintenance.

evaluations and surveys are required to
identify (1) habitat containing suitable
growing conditions and (2) species
occurrence within and adjacent to
project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 100 ft (30.5 m) of suitable
habitat containing Mead'’s milkweed.

Avoid mowing along access roads or
transmission line ROWSs in areas
containing suitable habitats.

catchment containing Mead’s milkweed,
developers will:

* Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

¢ Employ BMPs during and after
construction to control erosion and runoff
along access roads to avoid sediment
deposition in occupied suitable habitat.

« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.
Herbicide use is prohibited within 100 ft
(30.5 m) of suitable habitat containing the
species.

« Restrict herbicide use within 100 ft (30.5 m)

of suitable habitat containing the species.

* Restrict all vehicular traffic to access roads,

turbine pads, and established roadways
within suitable habitat.

adversely affect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Plants (Cont.)
Lespedeza Prairie bush Plants may be Do not site turbines, access roads, For project boundaries that encompass or May affect, not
leptostachya clover disturbed/destroyed, or future  transmission line towers, or other project intersect occupied habitat and/or a hydrologic  likely to

colonization precluded by site
clearing for wind energy
project construction activities.

facilities within 100 ft (30.5 m) of suitable
habitat containing prairie bush clover.

Avoid mowing along access roads or
transmission line ROWSs in areas
containing suitable habitats.

catchment containing prairie bush clover,

developers will:

« Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

« Employ BMPs during and after
construction to control erosion and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.

« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.

« Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

* Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat.

adversely affect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Plants (Cont.)
Spiranthes Ute ladies’- Culvert and bridge Do not site turbines, access roads, For project boundaries that encompass or May affect, not
diluvialis tresses construction for access roads  transmission line towers, or other project intersect occupied habitat and/or a hydrologic  likely to

may lead to bank erosion,
sediment loading, or impacts
on downstream flows that
could result in alteration or
loss of habitat.

facilities within 100 ft (30.5 m) of suitable
habitat containing Ute ladies’-tresses.

catchment containing Ute ladies’-tresses,

Developers will:

« Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

« Employ BMPs during and after
construction to control erosion and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.

« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.

* Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

adversely affect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Plants (Cont.)
Platanthera Western Plants may be In counties where w. prairie fringed For project boundaries that encompass or May affect, not
praeclara prairie fringed  disturbed/destroyed; future orchid is known to occur, intersect occupied habitat and/or a hydrologic  likely to
orchid colonization may be preconstruction evaluations and surveys  catchment containing w. prairie fringed adversely affect
precluded by site clearing for are required to identify (1) habitat orchid, developers will:
wind energy project containing suitable growing conditions « Employ BMPs to control invasive plants
construction activities; and/or  and (2) species occurrence within and associated with construction of access
pollinator abundance may be  adjacent to project boundaries. roads, turbine pads, substations,
negatively affected by collection/distribution lines, and other
construction, operations, or Do not site turbines, access roads, infrastructure.
maintenance. transmission line towers, or other project ¢ Employ BMPs during and after
facilities within 100 ft (30.5 m) of construction to control erosion and runoff
occupied habitat. along access roads to minimize sediment
deposition in occupied suitable habitat.
« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.
« Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.
« Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat.
Pinus albicaulis Whitebark Plants may be May occur in 29 counties in Montana. None needed. Not likely to
Pine disturbed/destroyed; future However, occurs on high-elevation sites jeopardize the
colonization may be at alpine timberline. In counties where continued
precluded by site clearing for  whitebark pine is known to occur, existence

wind energy project
construction activities.

preconstruction evaluations and surveys
are required to identify occupied sites.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 300 ft (91 m) of occupied
locations.
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Invertebrates
Nicrophorus American Habitat loss or degradation In counties where the species is known None. May affect, not

americanus burying beetle

may occur due to movement
of construction equipment
along access roads,
clearing/grading for turbine
pads and substations,
construction of transmission
lines from turbines to the
electrical grid, construction of
access roads, and storage of
equipment. Direct mortality
may also occur from turbine
strikes, increased presence
of attractants (e.g., avian
collision mortality at turbines),
vehicular traffic, or
construction disturbance of
soil during the breeding
season or overwintering
period.

to occur, preconstruction evaluations
and surveys are required to determine
(1) the presence of suitable habitat and
(2) species occurrence within and
adjacent to project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in suitable habitat

likely to
adversely affect

Hesperia dacotae Dakota Direct impacts include Do not site turbines, access roads, For projects that encompass suitable habitat Not likely to
skipper mortality due to transmission line towers, or other project  or that occur near occupied habitat: jeopardize the

ground/vegetation facilities in occupied habitat. * Obtain a grassland easement of native continued
disturbance, application of prairie, equal to the amount disturbed that  existence
pesticides, or collisions with contains obligate plant species to
vehicles. Indirect impacts minimize additional loss to suitable habitat
include a loss of native plants or improve existing nearby grassland
used by Dakota skippers due easements to incorporate obligate plants
to construction of access to provide additional suitable habitat.
roads, turbines, substations, « Avoid using herbicides or pesticides in the
or transmission lines. vicinity suitable habitat.

Lampsilis higginsii ~ Higgins eye Negative impacts are unlikely Do not site turbines, access roads, No effect

because wind energy
development would not occur
in areas adjacent to potential
Higgins eye habitat.

transmission line towers, or other project
facilities in aquatic habitat where Higgins
eye mussels may be present.
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Invertebrates
(Cont.)
Oarisma Poweshiek Direct impacts include Do not site turbines, access roads, For projects that encompass suitable habitat Not likely to
poweshiek skipperling mortality due to transmission line towers, or other project  or that occur near occupied habitat: jeopardize the
ground/vegetation facilities in suitable habitat. * Obtain a grassland easement of native continued
disturbance, application of prairie, equal to the amount disturbed that  existence
pesticides, or collisions with contains obligate plant species to
vehicles. Indirect impacts minimize additional loss to suitable habitat
include a loss of native plants or improve existing nearby grassland
used by skipperlings due to easements to incorporate obligate plants
construction of access roads, to provide additional suitable habitat.
turbines, substations, or « Avoid using herbicides or pesticides in the
transmission lines. vicinity suitable habitat.
Cicindela nevadica  Salt Creek Mortality could occur if wind Do not site turbines, access roads, Should wind farms be developed near saline May affect, but
lincolniana tiger beetle energy facility construction transmission line towers, or other project  wetlands measures should be taken to: is not likely to
causes flooding and sediment  facilities in the watersheds of critical adversely affect
transport that inundates habitat locations habitat. Avoid changing existing surface water flows
burrows along creek habitats that would alter existing habitat in the Salt
in Nebraska. Creek and Rock Creek watersheds.
Avoid using herbicides or pesticides in the
vicinity suitable habitat.
Designated Critical habitat has been Do not site turbines, access roads, No effect
critical habitat ~ designated for four areas of transmission line towers, or other project
for Salt Creek  Salt Creek, totaling facilities in critical habitat.
tiger beetle approximately 1,933 ac

(782 ha) in Lancaster and
Saunders Counties,
Nebraska. Saline wetland
and stream complexes found
along Little Salt Creek and
Rock Creek comprise the
critical habitat designation.
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Invertebrates
(Cont.)
Leptodea leptodon  Scaleshell Negative impacts are unlikely Do not site turbines, access roads, No effect
mussel because wind energy transmission line towers, or other project
development would not occur  facilities in or adjacent to aquatic habitat
in areas where scaleshell where scaleshell mussels may be
mussels are present. present.
Fish
Thymallus arcticus  Arctic grayling  Stream flow may be altered Do not site turbines, access roads, None needed. Not likely to
by installation of crossing transmission line towers, or other project jeopardize the
structures or sediments and facilities in or adjacent to streams where continued
pollutants may enter the Arctic grayling occur. existence
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.
Salvelinus Bull trout Stream flow may be altered Do not site turbines, access roads, For projects that encompass areas within No effect
confluentus by installation of crossing transmission line towers, culverts, or drainages occupied by bull trout:

structures or sediments and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.

other project facilities in or adjacent to
designated core areas, spawning or
rearing habitat, and migratory corridors.

Employ BMPs during and after
construction to control erosion and runoff
to aquatic habitats.

Avoid using herbicides or pesticides in the
vicinity of aquatic habitats.

Employ measures to minimize the amount
of stream habitat disturbance when
transmission lines and access roads must
be constructed across streams.

Avoid actions that would alter surface
water flow in occupied habitat.
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Fish (Cont.)
Designated Designated critical habitat Do not site turbines, access roads, No effect
critical habitat ~ within the UGP Region transmission line towers, or other project
for bull trout includes approximately 37 mi  facilities in or adjacent to designated
(59 km) of streams and 4,107 critical habitat.
ac (1,662 ha) of lakes within
the Saint Mary-Belly River
Basins in Glacier County,
Montana.
Scaphirhynchus Pallid Stream flow may be altered Conduct preconstruction evaluations For projects that encompass areas within No effect

albus sturgeon

by installation of crossing
structures or sediments and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.

and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in or adjacent to aquatic habitat
where pallid sturgeon occurs.

drainages occupied by pallid sturgeon:

« Employ BMPs during and after
construction to control erosion and runoff
to aquatic habitats.

« Avoid using herbicides or pesticides in the
vicinity of aquatic habitats.

« Employ measures to minimize the amount
of stream habitat disturbance when
transmission lines and access roads must
be constructed across streams.

¢ Ensure that upstream and downstream
fish passage is maintained in any areas
where stream habitat disturbance occurs.

« Avoid actions that would alter surface
water flow in occupied habitat.
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TABLE ES.5-2 (Cont.)

Common
Name

Scientific Name

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance Measures?

Species-Specific

Conservation Measures®

Effect
Determination

Fish (Cont.)

Notropis topeka
(=tristis)

Designated
critical habitat
for Topeka

shiner

Topeka shiner

Stream flow may be altered
by installation of crossing
structures or sediments, fish
passage through crossing
structures may be precluded
with improper
sizing/design/installation, and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning. Water
withdrawals for construction
may reduce available flows
and entrain/impinge fish.

Stream flow may be altered
by installation of crossing
structures or by sediments;
fish passage through
crossing structures may be
precluded with improper
sizing/design/installation; and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning. Water
withdrawals for construction
may reduce available flows.

Conduct preconstruction evaluations in
areas of potential occurrence to identify
known or suitable habitat within known
occupied Topeka shiner watersheds
within project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in or adjacent to known Topeka
shiner habitat or habitat occupied by
Topeka shiner. Avoid actions that would
alter surface water flow in known or
occupied habitat (i.e., do not withdraw
water from suitable habitat)..

Do not site turbines, transmission line
supports, access roads, or other project
facilities in or adjacent to designated
critical habitat. Avoid actions that would
alter surface water flow in occupied
habitat (i.e., do not withdraw water from
Topeka shiner critical habitat).

For projects that encompass areas within
drainages with suitable aquatic habitat for the
Topeka shiner:

Conduct preconstruction surveys to confirm
occupied streams within project boundaries.
This requires a permit from the Service.

Employ BMPs during and after
construction to control erosion and runoff
to aquatic habitats.

Avoid using herbicides or pesticides in the
vicinity of aquatic habitats.

Employ measures to minimize the amount
of stream habitat disturbance when
transmission lines and access roads must
be constructed across streams.

Ensure that upstream and downstream
fish passage is maintained in any areas
where stream habitat disturbance occurs.
Avoid actions that would alter surface
water flow in occupied habitat.

May affect, but
is not likely to
adversely affect

No effect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Reptiles
Sistrurus Eastern Direct mortality may occur Conduct preconstruction evaluations For projects that encompass occupied Not likely to
catenatus massasauga  from ground-breaking and/or surveys in areas of potential habitat or that occur near occupied habitat: jeopardize the
catenatus activities associated with occurrence to identify suitable habitat * Minimize disturbance (e.g., mowing, continued
. . . . burning, excessive foot traffic) in suitable .
construction or from vehicle and areas of occurrence within project existence

collisions along access roads.

boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in occupied habitat.

mesic grassland and prairie habitats,
especially during the spring months.
Maintain ecological connectivity between
parcels of suitable habitat within project
boundaries.

Identify and implement strategies to
reduce potential for road mortality on
access roads (e.g., close roads or limit
traffic during migration times, create road
diversion structures to detour snakes, or
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TABLE ES.5-2 (Cont.)

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance Measures?

Species-Specific

Conservation Measures®

Effect
Determination

Common
Scientific Name Name
Birds
Centrocercus Greater sage-

urophasianus grouse

Loss and fragmentation of
shrub-dominated habitat may
occur from construction of
access roads, turbine pads,
transmission lines, and
substations. Sage grouse
tend to avoid suitable habitat
due to the fragmentation and
presence of tall structures
such as turbines, construction
work crews and equipment,
and vehicular traffic. Survival
and reproduction can be
negatively affected; changes
in habitat quality, predator
communities, or disease
dynamics can negatively
impact sage grouse.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat,
known core population areas, and lek
locations, within project boundaries.

Do not site turbines, access roads,
transmission lines, or other project
facilities within greater sage grouse core
population areas. .

For projects that encompass potential
(e.g., migration) sage-grouse habitat within
the range of the species:

Do not use guy wires for turbine or
meteorological tower supports. All
existing guy wires should be marked with
recommended bird deterrent devices.

Do not place new meteorological towers
within 4 mi (6.4 km) of active sage-grouse
leks, unless they are out of the direct line
of sight of the active lek.

Restrict surface use activities in suitable
sage-grouse nesting habitat located within
4 mi (6.4 km) of a known lek.

Disturbed areas in shrub/

grassland habitat should be maintained
with >10% shrub cover and grasses
greater than 6—7 in. (15-18 cm) tall.
Decrease habitat fragmentation by limiting
the number of access roads through
sagebrush habitat.

Bury all project-related collector and
distribution lines.

Do not place overhead power lines in
suitable sage-grouse nesting habitat
located within 2 mi (3.2 km) of a known
lek.

Install bird flight diverters on new
overhead power lines that are located
within occupied sage-grouse habitat.

Do not build new fences in occupied
habitat and remove or mark existing
fences with bird flight diverters.

Report incidences of mortality or injury of
sage-grouse individuals within the project
area to the appropriate Service Ecological
Services Field Office.

Not likely to
jeopardize the
continued
existence
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TABLE ES.5-2 (Cont.)

Species-Specific Survey
Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination

Birds (Cont.)

Sterna antillarum Interior least Direct mortality may occur Do not site turbines, access roads, Conduct construction activities during the May affect, but
tern from collision with turbine transmission lines, or other project non-breeding season in areas near known is not likely to
blades. Loss of habitat may facilities within 0.50 mi (0.8 km) of occupied habitat. adversely affect
also occur due to erosion suitable sandbar habitat, reservoir
along access roads and tern shorelines, or other known shoreline Mark new overhead power lines within 1 mi
avoidance of suitable habitat nesting, resting, and foraging areas. (1.6 km) of known least tern habitat with bird
near construction. flight diverters.

If least terns nest in the project area during
construction, avoid construction activities
within 0.5 mi (0.8 km) of nesting areas during
late April to August.

Charadrius Piping plover Direct mortality may occur Do not site turbines, access roads, Mark new overhead power lines within 1 mi May affect, but
melodus from collision with turbine transmission lines, or other project (2.6 km) of known piping plover habitat with is not likely to
blades. Habitat loss may facilities within 2 mi (3.2 km) of suitable bird flight diverters. adversely affect
occur due to construction of sandbar habitat, reservoir shorelines,
wind energy facilities, access  alkali wetlands, or other known shoreline  If piping plovers nest in the project area
roads, and transmission lines.  nesting, resting, and foraging areas. during construction, avoid construction
Erosion due to construction of activities within 0.5 mi (0.8 km) of nesting
access roads may affect areas during late April to August.

nesting and foraging habitat.

Designated Habitat loss may occur due to Do not site turbines, transmission lines, No effect
critical habitat  construction of wind energy access roads, or other project facilities

for piping facilities, access roads, and in or within 2 mi (3.2 km) of designated

plover transmission lines. Erosion critical habitat.

due to construction of access
roads may affect nesting and
foraging habitat.
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TABLE ES.5-2 (Cont.)

Species-Specific Survey
Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination

Birds (Cont.)

Anthus spragueii Sprague’s Fragmentation of habitat from  Avoid placement of turbines, access Design layouts to minimize further Not likely to
pipit roads, substations, and roads, and transmission lines on or fragmentation of native prairie habitats that jeopardize the

turbine placement in within 1,000 ft (304.8 m) of suitable are suitable for Sprague’s pipit. continued
grassland communities is native prairie tracts larger than 70 ac existence
likely the greatest impact on (0.28 km2). Conserve or restore native prairie habitats to
Sprague’s pipits. Direct offset impacts on native prairie caused by
mortality may occur from fragmentation, as determined in tiered site-
collision with turbine blades specific consultation.

or overhead transmission
lines during aerial breeding
displays or during periods of
low visibility. Sprague’s pipits
may also avoid suitable
habitat due to vehicular traffic
and the presence of tall
structures such as turbines.
Nesting birds may be affected
by construction.
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TABLE ES.5-2 (Cont.)

Scientific Name

Species-Specific Survey
Requirements and

Avoidance Measures?

Species-Specific

Conservation Measures®

Effect
Determination

Birds (Cont.)

Grus Americana

Common
Name Potential Impacts
Whooping Mortality may occur from

crane collision with turbine blades
or overhead power lines.
Suitable wetland habitat may
be avoided as a result of
construction activities or may
be degraded by erosion and
runoff from access roads.

For projects that that occur within the
portion of the whooping crane migration
corridor that encompasses 95% of
historic sightings:

« Conduct preconstruction evaluations
and/or surveys to identify wetlands
that provide potentially suitable
stopover habitat.©

¢ Do not site turbines, transmission
lines, access roads, or other project
facilities within or adjacent to
wetlands that provide suitable
stopover habitat or within 5 mi (8 km)
of the Platte or Niobrara Rivers.

For projects that that occur within the portion
of the whooping crane migration corridor that
encompasses 95% of historic sightings:

« Place state-of-the-art bird flight diverters
on any new or upgraded overhead
collector, distribution, and transmission
lines located within 1 mi (1.6 km) of
suitable stopover habitat.

« Establish a procedure for preventing
whooping crane collisions with turbines
during operations by establishing and
implementing formal plans for monitoring
the project site and surrounding area for
whooping cranes during spring and fall
migration periods throughout the
operational life of the project and shutting
down turbines and/or construction
activities within 2 mi (3.2 km) of whooping
crane sightings. Specific requirements of
the monitoring and shutdown plan will be
determined during site-specific ESA
consultations, but will include adequate
coverage (appropriate dates, times,
numbers, and qualifications of observers)
based on size of the wind farm.

¢ Instruct workers to avoid disturbance of

cranes present near project areas.

« Within the portion of the whooping crane

migration corridor that encompasses 95%
of historic sightings, the acreage of
wetlands that are suitable migratory
stopover habitat located within a 1 mi
(1.6 km) radius of turbines may be
mitigated based upon site-specific
evaluations.

May affect, but
is not likely to
adversely affect
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TABLE ES.5-2 (Cont.)

Species-Specific Survey
Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination

Birds (Cont.)

Designated Degradation of designated Do not site turbines, transmission lines, No effect
critical habitat critical habitat may occur, access roads, or other project facilities

for whooping impacting roosting and within 5 mi (8 km) of designated critical

crane feeding behavior and habitat.

avoidance of that habitat.

Mammals
Gulo gulo luscus North Negative impacts are May occur in 29 counties in Montana. None needed. Not likely to
American unlikely, due to the lack of However, North American wolverines jeopardize the
wolverine suitable habitat in the vicinity inhabit habitats with near-arctic continued
of areas best suited for wind conditions wherever they occur. They existence
energy development. are dependent on deep persistent snow
cover for successful denning.
Negative impacts other than
global warming would include ~ Conduct preconstruction evaluations
disturbance, infrastructure and/or surveys in areas of potential
development and roads. occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.
Do not site turbines, transmission lines,
access roads, or other project facilities
in occupied areas.
Mustela nigripes Black-footed Potential impacts include loss  Coordinate with the Service on any May affect, but
ferret of habitat and prey, predation  sitings of turbines, transmission lines, is not likely to
by larger carnivores, disease access roads, or other project facilities adversely affect
transport, and direct mortality =~ on black-footed ferret reintroduction
from vehicle collisions. sites.

Conduct preconstruction surveys within
100 miles of reintroduction sites and in
areas of suitable habitat, (as per the
1989 survey protocols) within project
boundaries.
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TABLE ES.5-2 (Cont.)

Common
Scientific Name Name Potential Impacts

Species-Specific Survey
Requirements and

Avoidance Measures?

Species-Specific Effect
Conservation Measures® Determination

Mammals (Cont.)

Lynx canadensis Canada lynx Negative impacts are
unlikely, due to the lack of
suitable habitat in the vicinity
of areas best suited for wind
energy development.

Designated
critical habitat
for Canada
lynx

Canis lupus Gray wolf Wolves may be displaced or
migratory corridors may be
altered due to fragmentation
of previously undeveloped
habitats. Mortality may occur
from vehicle collisions or
shootings due to human
access into previously
undisturbed areas.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in boreal forested habitats occupied by
Canada lynx.

Do not site turbines, transmission lines,
access roads, or other project facilities
in boreal forested habitats that may
provide linkage between occupied
habitats.

Do not site turbines, transmission lines,
access roads, or other project facilities
within designated critical habitat.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in habitats occupied by gray wolf.

No effect

No effect

May affect, but
is not likely to
adversely affect
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TABLE ES.5-2 (Cont.)

Scientific Name

Common
Name

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance Measures?

Species-Specific Effect
Conservation Measures® Determination

Mammals (Cont.)

Ursus arctos
horribilis

Myotis sodalis

Grizzly Bear

Indiana bat

Negative impacts are unlikely
due to the lack of suitable
habitat in the vicinity of areas
best suited for wind energy
development.

Mortality may occur from
turbine collision or
barotrauma.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in habitats occupied by grizzly bear.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable foraging
and roosting habitat within project
boundaries and to identify the distance
from project boundaries to hibernacula
used by Indiana bats.

Increase turbine cut-in speeds at
developments within the counties where
the Indiana bat is listed.

Do not site turbines in areas within 20 mi
(32 km) of hibernacula used by Indiana
bats or within 1000 ft (300 m) of suitable
foraging and roosting habitat.

No effect

Immediately report observations of Indian bat  May affect, but
mortality to the appropriate Service office. is not likely to
adversely affect

All of the applicable surveys, avoidance measures, and conservation measures are required for a project in order for ESA Section 7 consultation to be completed using the

programmatic consultation approach. Otherwise, project-specific consultation would need to be initiated. The effect determination was developed to account for the potential
impact after required avoidance and minimization measures were assessed.

The overarching requirement for every species in this table is that any surveys will be coordinated with the Service’s Ecological Services Field Office, survey results will be

shared, and any adverse impacts effectively avoided for the life of the project.(i.e., efficacy of mitigation measures to avoid impacts are periodically evaluated and updated).
Corrective mitigation measures also will be coordinated with the Service.

Potentially suitable migratory stopover habitat for whooping cranes is considered to consist of wetlands with areas of shallow water without visual obstructions (i.e., high or dense

vegetation) and submerged sandbars in wide, unobstructed river channels that are isolated from human disturbance (Service 2010b).

Based on guidance developed by the Service. Available at http://www.fws.gov/midwest/endangered/mammals/inba/WindEnergyGuidance.html.
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facilitate environmental evaluations for most of the requests for interconnection to Western's
transmission system and for most of the requests to accommodate wind energy development on
areas under Service easements. The agencies believe that the numbers of wind energy
development projects that will be unable to implement the programmatic avoidance measures,
minimization measures, or mitigation measures would be small and environmental evaluations
could be conducted for such projects using project-specific NEPA evaluations and ESA

Section 7 consultations that do not tier from the proposed programmatic environmental
evaluation process.

The draft measures were developed by first identifying avoidance areas (e.g., types of
habitats or locations) within the UGP Region where specific wind energy development and
operational activities would be precluded or restricted in order to protect federally listed species
and designated critical habitat within the UGP Region without affecting the ability for most wind
energy projects to proceed. Species-specific avoidance measures are intended to limit the
potential for most of the direct impacts of wind energy development and operations on
designated critical habitats, on habitat areas considered vital to maintaining existing populations
of federally listed species, and on individual organisms in areas known to be occupied by
federally listed species. If there was information about species-specific threats to survival,
habitat use, or behavior that indicated that the avoidance measures alone would not be
sufficient to reasonably limit the potential for adverse effects, species-specific minimization
measures were identified that would further reduce the potential for adverse effects through
implementation of BMPs. For some species (e.g., whooping crane), species-specific mitigation
measures were identified to compensate for potentially adverse losses of habitat or habitat use
that could result from wind energy development and operation even if avoidance and
minimization measures were applied.

The overarching requirement for listed species and critical habitat is that any surveys will
be coordinated with the Service’s Ecological Services Field Office. Survey results will be shared
and any adverse impacts (plus the efficacy of mitigation measures to preclude impacts) on
species will be reported, and corrective mitigation measures also will be coordinated with those
offices through the ESA Section 7 consultation. Similar information needs regarding migratory
birds will also be coordinated with Service’s Ecological Services Field Office.

Compliance with the Bald and Golden Eagle Protection Act. Wind energy projects
within some areas of the UGP Region have a potential to adversely affect bald and golden
eagles. On July 9, 2007, the final rule (72 FR 37346) removing the bald eagle in the lower
48 States from the list of endangered and threatened wildlife was published; it became effective
on August 8, 2007. Bald and golden eagles continue to be protected by the BGEPA
(16 U.S.C. 668-668c) and the Migratory Bird Treaty Act (MBTA) (16 USC 703 et seq.). Both
acts prohibit killing, selling or otherwise harming eagles, their nests, or their eggs. On June 5,
2007, the Service announced a final definition of “disturb,” (72 FR 31132), a notice of availability
for the final National Bald Eagle Management Guidelines (72 FR 31156), and a proposed
regulation that would establish a permit process to allow a limited amount of “take” consistent
with the preservation of bald and golden eagles (72 FR 31141). A final rule was published on
May 20, 2008 (73 FR 29075) providing a process for permits for disturbance and take. The
Service’s existing authority to authorize “take” in 50 CFR 22 (e.g., scientific, educational, or
religious purposes) is included in this final rule. In September 2009, the Service published a
final rule establishing new permit regulations under the BGEPA for nonpurposeful take of eagles
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(74 FR 46836). These regulations are related to permits to take eagles where the take is
associated with, but not the purpose of, otherwise lawful activities. The regulations provide for
both standard permits and programmatic permits.

Documented occurrence of eagles can be acquired from the local U.S. Fish and Wildlife
Ecological Services office, State wildlife agencies, or State natural heritage databases. In
accordance with the Service’s Land-Based Wind Energy Guidelines, surveys during early
project development should identify all important eagle use areas (nesting, foraging, and winter
roost areas) within the project’s footprint. If eagle use areas occur within a 10-mi (16-km) radius
of a project footprint, the project developer would need to develop an Eagle Conservation Plan
(ECP) in order to be able to tier off of this PEIS.

The Draft Eagle Conservation Plan Guidance that has been prepared by the Service
provides recommendations for the development of ECPs to support issuance of eagle
programmatic take permits for wind facilities. Programmatic take permits would authorize
limited, incidental mortality and disturbance of eagles at wind facilities, provided effective
offsetting conservation measures that meet regulatory requirements are carried out. To comply
with the permit regulations, conservation measures must avoid and minimize take of eagles to
the maximum degree possible and, for programmatic permits necessary to authorize ongoing
take of eagles, advanced conservation practices (ACPs) must be implemented such that any
remaining take is unavoidable. Further, for eagle management populations that cannot sustain
additional mortality, any remaining take must be offset through compensatory mitigation such
that the net effect on the eagle population is, at a minimum, no change. The Draft Eagle
Conservation Plan Guidance interprets and clarifies the permit requirements in the regulations
in 50 CFR 22.26 and 22.27.

It is recommended that ECPs be developed in five stages. Each stage builds on the
prior stage, such that together the process is a progressive, increasingly intensive look at likely
effects of the development and operation of a particular site and configuration on eagles. The
Draft Eagle Conservation Plan Guidance recommends that project developers employ fairly
specific procedures in their site assessments so the data can be combined with that from other
facilities in a formal adaptive management process. This adaptive management process is
designed to reduce uncertainty about the effects of wind facilities on eagles. Project developers
are not required to use the recommended procedures; however, if different approaches are
used, the developer should coordinate with the Service in advance to ensure that proposed
approaches would provide comparable data.

The Draft Eagle Conservation Plan Guidance recommends that at the end of each of the
first four stages, project developers determine which of the following categories the project, as
planned, falls into: (1) high risk to eagles, little opportunity to minimize effects; (2) high to
moderate risk to eagles, but with an opportunity to minimize effects; (3) minimal risk to eagles;
or (4) uncertain. Projects in category 1 should be moved, significantly redesigned, or
abandoned because the project would likely not meet the regulatory requirements for permit
issuance. Projects in categories 2, 3, and possibly 4 would be candidates for ECPs. ltis
recommended that project developers use a standardized approach to categorize the likelihood
that a site or operational alternative will meet standards in 50 CFR 22.26 for issuance of a
programmatic eagle take permit. Biologists from the Service are available to work with project
developers in the development of their ECP.
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During project-specific NEPA evaluations, project developers would apply to the Service

for a programmatic take permit for bald or golden eagles under 50 CFR 22.26. If granted, a
programmatic permit would authorize limited, incidental mortality and disturbance of eagles at
wind facilities, provided effective offsetting conservation measures are implemented that meet
regulatory requirements. Regardless of when and whether a permit is authorized, the project
developer should demonstrate due diligence in avoiding and minimizing take of eagles. Due
diligence would be documented through the completion of an ECP and implementing ACPs.
This may also entail development of an Avian and Bat Protection Plan.

Visual Resources. BMPs and mitigation measures for addressing potential impacts on
visual resources are summarized below. Refer to section 5.7.1.3 for a more extensive listing of
BMPs and mitigation measures.

* The public shall be involved with and informed about the visual site design
elements of the proposed wind energy facilities. Possible approaches include
conducting public forums for disseminating information and using computer
simulation and visualization techniques in public presentations.

» Turbine arrays and turbine design shall be integrated with the surrounding
landscape. Design elements to be addressed include visual uniformity, use
of tubular towers, proportion and color of turbines, nonreflective paints, and
prohibition of commercial messages on turbines.

» Other site design elements shall be integrated with the surrounding
landscape to the extent practicable. Elements to address include micrositing
to take advantage of local topography, minimizing the profile of the ancillary
structures, burial of power collection systems, prohibition of commercial
symbols, and lighting. Regarding lighting, efforts shall be made to minimize
the need for and amount of lighting on ancillary structures.

Soil Resources. BMPs and mitigation measures for addressing potential impacts on
soil resources are summarized below. Refer to section 5.2.3.1 for a more extensive listing of
BMPs and mitigation measures.

» As feasible, construction and maintenance activities shall be conducted when
the ground is frozen or when soils are dry and native vegetation is dormant.

» Disturbed areas that are not actively under construction shall be stabilized
using methods such as erosion matting or soil aggregation, as the site
conditions warrant.

» Excavation areas (and soil piles) shall be isolated from surface water bodies
using silt fencing, bales, or other accepted and appropriate methods to
prevent sediment transport by surface runoff.

» Topsoil shall be salvaged from all excavation and construction activities to
reapply to disturbed areas once construction is completed.
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1 Water Resources. BMPs and mitigation measures for addressing potential impacts on
2  water resources are summarized below. Refer to section 5.3.2 for a more extensive listing of
3  BMPs and mitigation measures.
4
5 » Turbines or transmission support structures shall not be placed in waterways
6 or wetlands.
7
8 * New roads shall be sited to avoid crossing streams and wetlands and
9 minimize the number of drainage bottom crossings.
10
11 » Standard erosion control BMPs shall be applied to all construction activities
12 and disturbed areas (e.g., sediment traps, water barriers, erosion control
13 matting), as applicable, to minimize erosion and protect water quality.
14
15 » Drainage ditches shall be constructed only where necessary and shall use
16 appropriate structures at culvert outlets to prevent erosion.
17
18 » Alteration of existing drainage patterns shall be avoided, especially in
19 sensitive areas such as erodible soils or steep slopes.
20
21
22 Air Quality. BMPs and mitigation measures for addressing potential impacts on air

23  quality are summarized below. Refer to section 5.4.2 for a more extensive listing of BMPs and
24 mitigation measures.

25

26 » All pieces of heavy equipment used during construction shall meet emission
27 standards specified in the appropriate State regulations, and routine

28 preventive maintenance shall be conducted, including tune-ups to

29 manufacturer specifications to ensure efficient combustion and minimum

30 emissions.

31

32 » Stockpiles of soils shall be sprayed with water, covered with tarpaulins,

33 and/or treated with appropriate dust suppressants, especially when high wind
34 or storm conditions are likely. Vegetative plantings may also be used to limit
35 dust generation for stockpiles that will be inactive for relatively long periods.
36

37

38 Ground Transportation. BMPs and mitigation measures for addressing potential
39 impacts on transportation are summarized below.

40

41 * A transportation plan shall be developed, particularly for the transport of

42 turbine components, main assembly cranes, and other large pieces of

43 equipment. The plan shall consider specific object sizes, weights, origin,

44 destination, and unique handling requirements and shall evaluate alternative
45 transportation approaches. In addition, the process to be used to comply with
46 unique State requirements and U.S. Department of Transportation (DOT)

47 requirements, and to obtain all necessary permits, shall be clearly identified.
48
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1 » Atraffic management plan shall be prepared for the site access roads to
2 ensure that no hazards would result from the increased truck traffic and that
3 traffic flow would not be adversely impacted. This plan shall incorporate
4 measures such as informational signs, flaggers when equipment may result
5 in blocked throughways, and traffic cones to identify any temporary changes
6 in lane configuration as necessary.
7
8
9 Noise. BMPs and mitigation measures for addressing potential impacts on noise are
10 summarized below. Refer to section 5.5.2 for a more extensive listing of BMPs and mitigation
11  measures.
12
13 » Developers of a wind energy development project shall take measurements
14 to assess existing background noise levels at a given site and compare them
15 with the anticipated noise levels associated with the proposed project.
16
17 » A process shall be established for documenting, investigating, evaluating,
18 and resolving project-related noise complaints.
19
20 » All equipment shall be maintained in good working order in accordance with
21 manufacturer specifications. Suitable mufflers and/or air-inlet silencers
22 should be installed on all internal combustion engines and certain
23 compressor components.
24
25
26 Noxious Weeds and Pesticides. BMPs and mitigation measures for controlling

27  noxious weeds and for use of pesticides are summarized below. Refer to sections 5.6.2 and
28 5.12.1.4 for a more extensive listing of BMPs and mitigation measures.

29

30 » Operators shall develop a plan for control of noxious weeds and invasive

31 species, which could take advantage of opportunities provided by new

32 surface disturbance activities. The plan shall address monitoring, education
33 of personnel on weed identification, the manner in which weeds spread, and
34 methods for treating infestations. The use of certified weed-free mulching
35 shall be required. If trucks and construction equipment are arriving from

36 locations with known invasive vegetation issues, a controlled inspection and
37 cleaning area shall be established to visually inspect construction equipment
38 arriving at the project area and to remove and collect seeds that may be

39 adhering to tires and other equipment surfaces.

40

41 » If pesticides are used on the site, an integrated pest management plan shall
42 be developed to ensure that applications would be conducted in an

43 appropriate manner and would entail only the use of pesticides registered
44 with the U.S. Environmental Protection Agency (EPA). Pesticide use shall be
45 limited to nonpersistent, immobile pesticides and shall only be applied by a
46 properly licensed applicator in accordance with label and application permit
47 directions and stipulations for terrestrial and aquatic applications.

48

49
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Paleontological, Cultural, and Historic Resources. BMPs and mitigation measures
for addressing potential impacts on paleontological, cultural, and historic resources are
summarized below. Refer to sections 5.8.1.6 and 5.9.1.6 for a more extensive listing of BMPs
and mitigation measures.

» As appropriate, the Service and Western shall consult with Native American
tribal governments early in the planning process to identify issues regarding
the proposed wind energy development, including issues related to the
presence of cultural properties, access rights, disruption to traditional cultural
practices, and impacts on visual resources important to the tribe(s).

» If cultural resources are known to be present at the site, or if areas with a
high potential to contain cultural material have been identified, consultation
with the SHPO shall be undertaken by the appropriate Federal agency
(e.g., Western, the Service, USFS, BLM). In instances where Federal
oversight is not appropriate, developers can interact directly with the SHPO.

» Cultural resource surveys shall be conducted in any area where ground-
disturbing activities are planned, unless the area has been previously
surveyed within the past 10 years.

e Cultural resources discovered during construction shall immediately be
brought to the attention of the lead Federal agency or agencies. Work shall
be halted in the vicinity of the find to avoid further disturbance of the
resources while they are being evaluated and appropriate mitigation plans
are being developed.

« Developers shall determine whether paleontological resources exist in a
project area on the basis of the sedimentary context of the area; a records
search of Federal, State, and local inventories for past paleontological finds in
the area; review of past paleontological surveys; and/or a paleontological
survey. A paleontological resources management plan shall be developed
for areas where there is a high potential for paleontological material to be
present.

ES.5.3 Alternative 2: Programmatic Regional Wind Energy Development Evaluation
Process for Western and No Wind Energy Development Allowed on Easements

Under Alternative 2, Western would analyze typical impacts of wind energy development
and would develop and identify standardized BMPs, mitigation measures, and monitoring needs
for interconnection requests as identified for Alternative 1. Project-specific NEPA evaluations
would be required by Western for interconnection requests, but those NEPA evaluations would
tier off of the analyses in this PEIS as long as the project developer is willing to implement the
evaluation process, BMPs, and mitigation measures identified for Alternative 1. If a developer
does not wish to implement the evaluation process, mitigation measures, BMPs, and monitoring
requirements, a separate NEPA evaluation of the interconnection request that does not tier off
the analyses in the PEIS would be required. Under Alternative 2, the Service would not allow
easement exchanges for wind energy development. Consequently, no wind energy
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development could occur on the particular tract(s) of land that are covered by Service-
administered easements.

ES.5.4 Alternative 3: Regional Wind Energy Development Evaluation Process for
Western and the Service with No Programmatic Requirements

Under Alternative 3, as with the other alternatives considered in this PEIS, wind energy
projects would be required to meet established Federal, State, and local regulatory
requirements. However, no additional BMPs, mitigation measures, or monitoring would be
requested of project developers by Western or the Service. Project-specific NEPA evaluations
would be required to evaluate potential environmental impacts. If an easement exchange was
necessary for a project to proceed, the Service would evaluate the proposed project as
presented by the developers, without requiring additional modifications to reduce the
environmental impacts.

ES.6 SCOPE OF THE ANALYSIS

The PEIS analyzes information about known impacts and effective mitigation measures
for wind energy facility development. The scope of the analysis includes an assessment of the
positive and negative environmental, social, and economic impacts; discussion of BMPs and
mitigation measures to address these impacts; and identification of appropriate programmatic
procedures to be included in the proposed wind energy development programs implemented
for environmental reviews. The geographical scope of the analysis includes Western's UGP
Region and the grassland and wetland easements administered by Regions 3 and 6 of the
Service that are located within the boundaries of the UGP Region. Thus, the areas considered
include all or part of six States: lowa, Minnesota, Montana, Nebraska, North Dakota, and
South Dakota. The analysis is based, in part, upon the potential levels of wind energy
development activities within the UGP Region through 2030. The analysis presented in this
PEIS used current, available, and credible scientific data regarding potential impacts. Expected
direct and indirect impacts of wind energy development on the environment, social systems, and
the economy have been evaluated at the programmatic level. Cumulative impacts associated
with the proposed action have also been evaluated.

In many cases, even though there is a potential for impacts on environmental resources
to be significant, the implementation of specific engineering controls and management practices
may be used so that the anticipated impacts would be unlikely to occur or the magnitude of the
impacts would be limited to acceptable levels. This PEIS identifies the range of potential
environmental impacts for wind energy projects and identifies BMPs and mitigation measures
that could be applied to satisfactorily eliminate, minimize, or reduce the environmental impacts
for many wind energy projects. Under the proposed action, a programmatic process to be
followed for environmental evaluations would be adopted by Western and the Service, along
with identification of BMPs and mitigation measures that developers would be requested to
implement in order to address environmental impacts. Western and the Service would request
wind energy project developers and operators to follow the identified environmental review
procedure and to incorporate the appropriate programmatic mitigation measures and BMPs into
project-specific development and operations plans for projects requesting interconnection to
Western’s transmission facilities or easement exchanges from the Service for placement of wind
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energy facilities. For projects that follow the programmatic environmental evaluation process,
and where agreements are reached to apply the appropriate standardized BMPs and mitigation
measures during project planning, construction, and operation phases of development, the
analyses presented in the PEIS would serve as the principal means of identifying the nature and
magnitude of impacts. This would simplify the preparation of project-specific NEPA
documentation and would reduce the time needed to complete environmental evaluations.

The proposed environmental evaluation processes, BMPs, and mitigation measures
would not fully address some site-specific issues and concerns. Thus, there will be some site-
specific issues that will require more detailed environmental evaluation during environmental
reviews of individual project applications. Project-specific environmental reviews will be used to
identify which BMPs and mitigation measures are applicable for specific projects and the degree
to which individual project analyses, reviews, and approvals may tier off of the PEIS by using
applicable content to streamline and expedite NEPA compliance. It is intended that the PEIS
will address the majority of the environmental impacts that occur when wind energy projects are
constructed, operated, maintained, and decommissioned, based on practical experience with
existing projects. Thus, the PEIS will support, but will not supplant, individual project NEPA
reviews. As a programmatic evaluation, this PEIS does not evaluate site-specific issues
associated with individual wind energy development projects. A variety of location-specific
factors (e.g., soil type, watershed characteristics, habitat, vegetation, viewshed, public
sentiment, threatened and endangered species, and cultural resources) may vary considerably
from site to site, especially over a six-State region. In addition, variations in project size and
design will greatly influence the magnitude of the environmental impacts from given projects.
The combined effects of location-specific and project-specific factors cannot be fully anticipated
or addressed in a programmatic analysis; such effects must be evaluated at the project level for
specific projects after they have been proposed.

ES.7 SUMMARY OF IMPACTS

ES.7.1 No Action Alternative

Western and the Service would not establish programmatic environmental evaluation
procedures for wind energy development projects under the No Action Alternative. Instead, the
agencies would evaluate the environmental effects of wind energy projects requesting
interconnections (Western) and requests for easement exchanges (the Service) on a project-by-
project basis, following existing procedures. Programmatic BMPs and mitigation measures
would not be established under the No Action Alternative. However, under existing
environmental evaluation procedures, Western and the Service would continue to identify and
request BMPs and mitigation measures to address environmental concerns on a project-by-
project basis. Thus, future wind energy projects would continue to be evaluated solely on an
individual, case-by-case basis, and there would be no programmatic process for environmental
reviews.

Compared to the various alternatives for accomplishing the proposed action, the
absence of a standardized environmental process for wind energy projects would likely result in
a slower rate of interconnection of wind energy developments to Western’s transmission system
and evaluations and approvals for easement exchanges to accommodate wind energy facilities
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on Service easements. The anticipated benefits of implementing programmatic wind energy
environmental evaluation procedures, including the use of tiered NEPA analyses and
identification and implementation of programmatic BMPs and mitigation measures, would not be
realized under the No Action Alternative. Without these elements, the length of time needed to
review, process, and approve requests for interconnection of wind energy projects and to make
decisions regarding accommodation of wind energy facilities on easement lands would be
expected to be greater.

Extended timelines for application and approval processes usually translate into
increased costs for developers, and the cost per unit of wind energy developed would likely be
greater under the No Action Alternative than under the various alternatives for implementing the
proposed action. This could result in delays in establishing necessary project financing and
power market contracts.

The potential adverse impacts on natural and cultural resources associated with the No
Action Alternative could be greater than under Alternatives 1 and 2 if effective BMPs and
mitigation measures are not applied to individual projects. In all likelihood, however, effective
measures would be developed for individual wind energy projects by virtue of the environmental
analyses required by Western and the Service. In that event, potential adverse impacts on
natural and cultural resources under the No Action Alternative would be similar to those for
Alternatives 1 and 2. The absence of a standardized programmatic process for environmental
reviews of wind energy projects, however, could result in inconsistencies in the types of BMPs
and mitigation measures required for individual projects.

Because it is difficult to estimate the degree to which the absence of the proposed
programmatic environmental review process for wind energy development would affect the pace
and amount of development, it is difficult to estimate the extent to which economic impacts
under the No Action Alternative would vary from those estimated for the proposed action
alternatives. While the economic impact of specific projects would likely be similar regardless of
whether a programmatic review process is in place or not, uncertainties surrounding the time
required for approvals and the consequent impact on project cost could delay the development
of any given project. The consequent postponement of the various economic (employment,
income, and output) and fiscal (taxes and ROW rental receipts) benefits of specific projects
could affect economic development of the region.

ES.7.2 Alternative 1

Under Alternative 1, Western would adopt a standardized, structured process for
collecting information and evaluating and reviewing the environmental impacts, and would
establish programmatic BMPs and mitigation measures to minimize the environmental impacts
from projects requesting interconnection with Western'’s transmission facilities in the UGP
Region. Under this alternative, the Service would adopt a similar process for evaluating and
addressing the impacts associated with projects requesting easement exchanges in order to
accommodate placement of wind energy facilities on Service easements. The overall extent of
wind energy development expected within the UGP Region is expected to be the same as under
the No Action Alternative.
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Western and the Service reviewed the impact analysis and mitigation measures to
identify appropriate programmatic environmental evaluation procedures, BMPs, and mitigation
measures to be applied to wind energy development projects requesting interconnections to
Western’s transmission systems or easement exchanges to accommodate placement of
facilities on easements managed by the Service within the UGP Region. The identified
programmatic BMPs and mitigation measures would be applied to all projects, as appropriate, to
address site-specific conditions and environmental resource concerns. The programmatic
evaluation review process for Alternative 1 (see ES.5.2) would be used to identify the project-
specific environmental issues that would need to be addressed and to identify which of the
programmatic BMPs and mitigation measures would be required. In addition, the evaluation
would be used to identify significant environmental impacts that would not be adequately
addressed by the programmatic BMPs and mitigation measures and would guide identification
of additional measures that may be needed. Thus, site-specific and species-specific issues
would be addressed at the project level to ensure that potential impacts of a wind developer’'s
project would be minimized. Project-specific BMPs and mitigation measures would be
incorporated into plans of development and would be identified in site-specific NEPA documents
that tier from the PEIS.

Implementation of the proposed wind energy development process, including the
establishment of programmatic procedures, BMPs, and mitigation measures, would be expected
to reduce delays and costs for wind energy projects by reducing the amount of time needed to
complete environmental reviews. Some other factors that can affect the pace and cost of wind
energy development within the region are largely beyond the influence or control of Western or
the Service and would not be affected by implementation of the programmatic approach
identified for Alternative 1; these include (1) the presence, absence, or structure of national
production tax credits and national and State renewable portfolio standards; (2) access to and
the cost of electricity transmission; (3) the cost of other fuels for electricity supply, including
natural gas and coal; and (4) public support or opposition to wind power development.
Implementation of Alternative 1 would promote efficiency and consistency in the environmental
evaluation of wind project interconnection requests by Western and in the way environmental
evaluations of easement exchanges for accommodation of wind energy facilities on easements
managed by the Service are reviewed and resolved.

The programmatic evaluations alone would not eliminate the need for detailed analyses
at the project level; they would, however, bring focus to the efforts. Decisions regarding what
actions must be undertaken at the project level to address concerns for some resources cannot
be resolved until specific information regarding the location and design of a proposed project is
known. ldentification of the appropriate BMPs and mitigation measures would be guided by the
programmatic risk-based evaluation process identified for Alternative 1; those measures would
then be incorporated into project-specific development plans. To the extent practicable, the
environmental issues that must be evaluated in detail at the project level would be reduced to
site-specific and species-specific issues and concerns that cannot be effectively dealt with in a
standardized manner. The PEIS provides a general guide for developers regarding the impacts
proposed projects might have on environmental resources and the BMPs and mitigation
measures expected to be implemented to avoid and minimize those impacts. This would be
helpful to developers in their planning and designing of projects to avoid or minimize
environmental impacts up front, thus greatly reducing the need for mitigation.
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Under Alternative 1, the time necessary to obtain approval of interconnection requests
and easement exchanges could be reduced compared to the No Action Alternative, along with
the associated costs to both the agencies and industry, without compromising the level of
protection to natural and cultural resources. To the extent that decisions about future wind
energy projects could be tiered off of the analyses in this PEIS or decisions in the resultant
record of decision, there could be additional time and cost savings. Compared to the No Action
Alternative, Alternative 1 would facilitate wind energy development in the UGP Region and
reduce the agencies’ workloads for processing requests from developers and completing NEPA
evaluations, while ensuring that the adverse environmental, sociocultural, and economic
impacts would be minimized.

The proposed BMPs and mitigation measures would establish environmentally sound
and economically feasible mechanisms for avoiding and protecting natural and cultural
resources. Environmental review processes are identified for establishing the issues and
concerns that must be addressed by project-specific plans during each phase of development.
Specifically, the proposed BMPs and mitigation measures would address issues associated with
land use, project location, sensitive or critical habitats, habitat fragmentation, threatened and
endangered and other protected species, avian and bat impacts, habitat restoration, visual
resources, road construction and maintenance, transportation planning and traffic management,
air emissions, noise, noxious weeds, pesticide use, cultural and paleontological resources,
hazardous materials and waste management, erosion control, and human health and safety.

The Service considers the easement program to be a crucial tool in conserving native
grassland habitat in the UGP Region, where conversion of grasslands to agriculture and other
uses continues at a rapid rate. Although existing easement properties could be protected from
impacts by not allowing wind energy development to occur on easements, there is a possibility
that achievement of habitat conservation goals could be hampered by outright exclusion of wind
energy development on easements if such a policy diminishes the ability to continue to secure
easements from landowners in the future. Under Alternative 1, the Service would keep the
potential for limited wind energy development on Service easements the same as under the No
Action Alternative, while implementing requirements to steer wind energy development away
from sensitive habitats; would require implementation of BMPs and mitigation measures to
reduce impacts on remaining areas to negligible or minor levels; and would secure
compensatory easement areas to offset habitat losses from facility placement. The amount of
easement land that would require exchange to accommodate facilities under Alternative 1 would
probably be small. If it is assumed that the level of accommodation of wind energy facilities on
Service easements would be similar to the average level that occurred from 2002 to 2012, it is
estimated that between 2012 and 2030 accommodation would be made for eight wind energy
projects, which would occur on parts of 31 different easement tracts, and the total area of direct
impacts from placement of facilities that would require easement exchanges would be
approximately 83 ac (33.6 ha). Overall, it is anticipated that implementing the proposed action
in the manner described for Alternative 1 would provide a minor benefit to overall conservation
efforts by helping to encourage landowners to enter into easement agreements while still
allowing for wind energy development.

Implementation of the proposed programmatic environmental review procedures, BMPs,
and mitigation measures would help ensure that potential adverse impacts on most of the
natural and cultural resources present at wind energy development sites would be negligible to
minor (potential exceptions include some species of wildlife and visual resources). This would
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include potential impacts on soils and geologic resources, paleontological resources, water
resources, air quality, noise, land use, and cultural resources not having a visual component.
The proposed environmental review procedures, BMPs, and mitigation measures would
encourage designing and locating projects to avoid environmental impacts to the extent
practicable, and would require incorporation of BMPs and mitigation measures for resources
that would be affected into project plans. This would include the incorporation of programmatic
BMPs and mitigation measures together with additional measures developed to address site-
specific or species-specific concerns. Western and the Service would periodically review and
revise the programmatic procedures, BMPs, and mitigation measures on the basis of new
information and experiences regarding the environmental impacts of wind energy projects.

Implementation of the proposed programmatic environmental evaluation process and the
programmatic BMPs and mitigation measures would reduce potential impacts on wildlife by
requiring that wildlife issues be addressed comprehensively, using a risk-based evaluation
approach. For example, under Alternative 1, operators would be required to collect and review
information regarding federally listed threatened and endangered species and designated
critical habitats with a potential to occur in the vicinity of the project site and to design the project
to avoid, minimize, and mitigate impacts on these resources. The specific measures needed to
address many site-specific and species-specific issues, however, would be addressed at the
project level. While it is possible that adverse impacts on wildlife could occur at some of the
future wind energy development sites, the magnitude of potential impacts and the degree to
which they could be successfully avoided or mitigated would vary from site to site.

The processes, BMPs, and mitigation measures that would be applied under
Alternative 1 would also reduce potential impacts on visual resources, although the degree to
which this could be achieved would be site-specific. This would include impacts on cultural
resources that have a visual component (e.g., sacred landscapes). The proposed program
would require that the public be involved in and informed about potential visual impacts of a
specific project during the project review process. Minimum requirements regarding project
design (e.g., measures such as setback distances from residences and roads, and color and
lighting of turbines) would be incorporated into individual project plans. Ultimately,
determinations regarding the magnitude of potential visual impacts would consider input from
local stakeholders.

Implementation of the proposed action, as described for Alternative 1, would generally
be expected to benefit local and regional economies. Projected development under the
potential development scenarios would result in new jobs and increased income, sales tax, and
income tax in each of the UGP Region States during both construction and operation. These
economic benefits would be realized and increase to varying degrees in each State by the
year 2030. Because the potential for wind energy development would be similar for all
alternatives in terms of the overall level of development and the areas in which wind energy
development is likely to occur, the impacts on the economy of the UGP Region States under all
the alternatives would be similar to those under the No Action Alternative. However, reducing
uncertainties surrounding the amount of time required for approving interconnection requests
and exchanges for placement of wind energy facilities on easement lands could affect the
relative timing and magnitude of economic benefits among alternatives.
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ES.7.3 Alternative 2

Under Alternative 2, Western would analyze typical impacts of wind energy development
and would develop and identify standardized BMPs and mitigation measures for projects
seeking interconnection to Western’s transmission system in the same manner as described for
Alternative 1. However, the Service would not allow easement exchanges to accommodate
placement of wind energy facilities on Service easements under Alternative 2.

Implementation of Alternative 2 would be expected to facilitate wind energy development
in the UGP Region at a pace similar to that described for Alternative 1. Although cessation of
the consideration of easement exchanges for accommodating wind energy facilities on Service
easements could inconvenience some developers, it is anticipated that placement of wind
energy facilities would shift to non-easement private lands in the same general vicinity.

Because the Service would not need to consider requests for placement of wind energy facilities
on easement properties, there would be reduced demand for the Service’s time to evaluate
such requests. Given the relatively small number of turbines and other wind energy facilities
that have been placed on easement properties in the past, the impacts of such a decision on
the overall pace of wind energy development within the UGP Region would be negligible.

Because Western would implement the same environmental review processes,
BMPs, and mitigation measures for wind energy projects requesting interconnection as for
Alternative 1, the overall environmental impacts of projects that interconnect to Western's
transmission systems would be expected to be similar to those described for Alternative 1.
Although existing easement properties would be protected from direct impacts of wind energy
projects under Alternative 2 by not allowing wind energy development to occur on easements, it
is possible that achievement of habitat conservation goals could be hampered if such a policy
diminishes the ability to continue to secure easements from landowners in the future. Overall,
however, it is anticipated that implementing such a policy under Alternative 2 would have a
minor effect on conservation efforts by the Service in the UGP Region.

The potential economic impacts of Alternative 2 would be similar to those described for
Alternative 1. Compared to the No Action Alternative and Alternative 1, some landowners who
have entered into easement agreements with the Service could be affected by potential loss of
income from an inability to alternately lease portions of those easement lands for wind energy
development. However, at a regional or State scale, the number of affected leases would be
small and it is anticipated that the necessary wind energy development leases would be
negotiated for other nearby non-easement lands. Consequently, the regional or State-level
economic impacts of such foregone revenue would probably be negligible.

ES.7.4 Alternative 3

Under Alternative 3, Western would evaluate environmental effects of wind energy
projects requesting interconnections and the Service would evaluate requests for easement
exchanges in order to accommodate placement of wind energy facilities on Service easements
on a project-by-project basis following existing procedures. However, unlike the No Action
Alternative, no additional BMPs or mitigation measures would be requested by Western or the
Service beyond those mandated under applicable Federal, State, and local regulations. In
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addition, easement exchanges by the Service would occur for wind energy projects as
presented by developers, without consideration of additional measures to reduce impacts.

The proposed approach under Alternative 3 would promote efficiency and consistency in
the environmental evaluation of wind project interconnection requests by Western and in the
way requests for easement exchanges to accommodate placement of wind energy facilities on
easements managed by Service would be reviewed and resolved. While not changing the need
for detailed NEPA environmental analyses at the project level, decisions and debate regarding
which BMPs and mitigation measures would need to be undertaken at the project level might be
resolved more quickly, because BMPs and mitigation measures to be addressed in project-
specific plans of development would be determined solely on the basis of existing Federal,
State, and local requirements and would not require consideration of additional measures by
Western or the Service. As a result, the time necessary to obtain approval of interconnection
requests and requests for easement exchanges under Alternative 3 could be reduced compared
to other alternatives, along with the associated costs to both the Agencies and industry.

Under Alternative 3, implementation of environmental review procedures, BMPs, and
mitigation measures for wind energy projects beyond those required to meet existing Federal,
State, and local regulations would not be requested by Western or the Service. Easement
exchanges to accommodate wind energy facilities on Service easements would continue to be
considered and, if allowed, would not require consideration of additional measures to reduce
potential environmental impacts. The types of potential impacts on various environmental
attributes under Alternative 3 would be similar in nature to those identified for the No Action
Alternative. However, the magnitude of impacts on some of those resources from wind energy
projects considered for interconnection requests by Western or for accommodation of project
facilities on easements by the Service could be greater under Alternative 3 than under the other
alternatives. This is because some BMPs and mitigation measures are not mandated under
existing regulations and would no longer be requested of developers. Although the Service’s
ability to acquire additional conservation easements would probably not change under
Alternative 3, its ability to protect conservation values on those easements could be reduced if
fewer BMPs and mitigation measures are implemented by developers. Overall, it is anticipated
that Alternative 3 would result in less environmental protection than the other alternatives
considered in the PEIS.

Because the overall regional level of development and the areas where development
would be likely to occur are not expected to differ noticeably among the alternatives, the impacts
on the economy of the UGP Region States under Alternative 3 would be similar to those under
the No Action Alternative. However, improved resolution of uncertainties surrounding the
amount of time required for approving interconnection requests and permits for placement of
wind energy facilities on easement lands and the consequent impact on project cost and
development time could result in positive economic benefits for developers. Therefore, it is
anticipated that the economic benefits of Alternative 3 would be somewhat greater compared to
the No Action Alternative.
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1 INTRODUCTION

“The increased production and transmission of energy in a safe and
environmentally sound manner is essential to the well-being of the American
people. In general, it is the policy of this Administration that executive
departments and agencies (agencies) shall take appropriate actions, to the
extent consistent with applicable law, to expedite projects that will increase the
production, transmission, or conservation of energy.” (President Obama,
Executive Order 13212 “Actions to Expedite Energy-Related Projects”)

Executive Order 13212 (“Actions to Expedite Energy-Related Projects”), directed
Federal agencies to expedite their review of permits or to take other actions that will increase
the production, transmission, or conservation of energy while maintaining safety, public health,
and environmental protections. Additional requirements for departments and agencies to
consider and to facilitate the development of renewable energy and electric power transmission
projects have been promulgated in the Energy Policy Act of 2005 (EPAct) and the American
Recovery and Reinvestment Act of 2009, along with other policies and initiatives. On March 11,
2009, the Secretary of the Interior issued a secretarial order establishing renewable energy
production as a top priority for the U.S. Department of the Interior (DOI). Wind energy
development is likely to be a major component of renewable energy development.

To better address environmental concerns associated with increased development of
wind energy production, the U.S. Department of Energy’s (DOE’s) Western Area Power
Administration (Western) and DOI's U.S. Fish and Wildlife Service (Service) are considering
changes in their environmental evaluation procedures and mitigation strategies for wind energy
interconnection requests within Western's Upper Great Plains Customer Service Region
(UGP Region) and on lands associated with the Service’s grassland and wetland easements on
private lands within the same area. The UGP Region encompasses all or parts of the States of
lowa, Minnesota, Montana, Nebraska, North Dakota, and South Dakota.

Western and the Service are seeking to streamline their procedures for environmental
review of wind energy applications and to identify appropriate mitigation to address potential
impacts associated with wind energy projects. Along with other environmental aspects,
Western and the Service are considering environmental evaluation procedures and mitigation
strategies to help meet their responsibilities as Federal agencies to protect migratory birds, as
directed by Executive Order 13186 (issued in January of 2001) and the 2006 Memorandum of
Understanding between the DOE and the Service regarding implementation of the Executive
Order.

The Upper Great Plains Region of the Western Area Power Administration has a high
potential for wind energy development because of the availability of an excellent wind resource
regime. In the six-State region addressed in this programmatic environmental impact statement
(PEIS), installed commercial wind energy generation capacity has grown from 0.5 gigawatts
(GW) to more than 8 GW in the past 10 years (figure 1-1). Much of this growth has occurred in
the past 5 years, and it is anticipated that the industry’s installed generating capacity within the
UGP Region will continue to increase at a rapid pace.
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FIGURE 1-1 Installed Wind Energy Generating Capacity, 1999-2010 (Source: DOE 2011)

As joint lead agencies, Western and the Service have cooperatively prepared this PEIS
to (1) assess potential environmental impacts associated with wind energy projects within the
UGP Region that may connect to Western’s transmission system or that may propose the
placement of project elements on grassland or wetland easements managed by the Service;
and (2) evaluate how environmental impacts would differ under alternative sets of environmental
evaluation procedures, best management practices (BMPs), and mitigation measures that the
agencies would request project developers to implement (as appropriate for specific wind
energy projects).

1.1 BACKGROUND

1.1.1 Western Area Power Administration

Western’s UGP Region sells more than 12 billion kilowatt-hours (kwWh) of firm power
(i.e., electricity that is guaranteed to be available under contracted provisions) each year,
generated from eight dams and associated hydroelectric power plants of the Pick-Sloan
Missouri Basin Program—Eastern Division. This power is enough to serve more than 3 million
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households. The UGP Region delivers this hydropower through approximately 100 substations
and across nearly 7,800 mi (12,553 km) of Federal transmission lines in lowa, Minnesota,
Montana, Nebraska, North Dakota, and South Dakota.

Western offers transmission capacity in

excess of the amount it requires for the delivery Open Access Service Tariff

of long-term firm ?apaCitY_and energy to current Western has a reciprocity tariff on file with the
contractual electrical service customers of the FERC. The Tariff ensures that Western may not
Federal Government in accordance with its be denied transmission access by any public utility
Open Access Service Tariff (Tariff). The Tariff under the jurisdiction of the Commission and

requires Western to provide nondiscriminatory
access to its transmission system comparable to
its own use of its system.

was developed in response to Federal Energy
Regulatory Commission (FERC) orders
implementing key provisions of EPAct. In
addition, Section 211 of the Federal Power Act
requires that transmission service be provided upon request if transmission capacity is
available.

Western applies the terms and conditions of its Tariff to each interconnection request
from a wind energy developer, including its Large Generator Interconnection (LGI) and Small
Generator Interconnection (SGI) procedures for providing nondiscriminatory transmission
access, and responds to the project developer’s request for interconnection to the Federal
power system by approving or denying the request. If Western determines that existing
transmission capacity is available for a proposed wind energy project, Western must ensure
that existing transmission system reliability and service to existing customers is not degraded.
The LGI and SGI procedures provide for transmission and system studies to ensure that
capacity is available and that system reliability and service to existing customers are not
adversely affected. These studies also identify system upgrades or additions that would be
necessary to accommodate a proposed wind energy project and ensure that they are included
in the proposed project’s scope.

All of the States in the UGP Region, except for Nebraska, have developed renewable
portfolio standards (RPSs) that require electricity providers to obtain a minimum percentage of
their power from renewable energy resources by a certain date or have identified nonbinding
goals for adoption of renewable energy (table 1.1-1). Western’s process for addressing wind
energy interconnection requests takes place on an individual basis and in an order of
preference defined by interconnection procedures in its Tariff.

1.1.2 U.S. Fish and Wildlife Service

The Service is the principal Federal agency responsible for ensuring healthy populations
of the Nation’s fish, wildlife, and plants. In the northern Great Plains of the United States,
wetlands and grasslands are critically important to many wildlife species. These same habitats
also are under considerable pressure to produce products or services that meet societal
demands, especially those related to agriculture and energy production. As a consequence, the
amount of habitat that supports wildlife is shrinking. To sustain or improve the status of wildlife
populations, especially migratory birds, the Service administers a program of grassland and
wetland conservation easements in the Prairie Pothole Region of the United States. Wetland
easements restrict the rights to drain, burn, fill, or level protected wetland basins, while
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TABLE 1.1-1 Renewable Energy Portfolio Standards (RPSs) for States in the

UGP Region
Electricity from

State Renewable Energy?  Year? Organization Administering RPS
lowa 105 MW lowa Utilities Board
Minnesota 25% 2025 Minnesota Department of Commerce
Montana 15% 2015 Montana Public Service Commission
Nebraska® - - -
North Dakotad 10% 2015 North Dakota Public Service Commission
South Dakotad 10% 2015 South Dakota Public Utility Commission

&  Percentages refer to a portion of electricity sales relative to total capacity.
b Standards phase in over years; date refers to when the full requirement takes effect.
¢ Nebraska has not established a RPS.

d  North Dakota and South Dakota have set voluntary goals for adopting renewable energy
instead of portfolio standards with binding targets.

Source: DOE (2009).

grassland easements restrict the rights to convert grasslands to cropland or otherwise destroy
the vegetation on protected areas. Lands protected by Service easements remain in private
ownership and are intended to preserve critically needed migratory bird habitats, while allowing
certain agricultural activities to continue at the same time. The Service, even with its Federal,
State, and nongovernmental organization partners, is unable to purchase through fee title the
amount of land necessary to maintain migratory bird populations at desired levels, nor is such
an acquisition strategy fiscally possible or socially acceptable. Therefore, a robust easement
program is the only feasible means of conserving migratory bird habitats on a landscape scale.
Cooperation with the agricultural community is a critical factor that has contributed to the
overwhelming success of this program, with more than 3 million acres (1.2 million ha) of
grassland and wetlands protected through the easement program to date.

Currently, the Service evaluates the potential environmental impacts of each proposed
wind energy project that would affect easement lands on a case-by-case basis. Ifitis
determined that there is no reasonable means of avoiding the easement lands and that
placement of facilities on the easement lands would not adversely affect conservation goals, the
Service considers an agreement to exchange the affected easement lands for easement rights
elsewhere, together with reversion of the original easement lands back to management by the
Service once the wind energy facilities are decommissioned.
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1.2 PURPOSE AND NEED FOR AGENCY ACTION

1.2.1 Purpose and Need for Action by Western Area Power Administration

Western needs to streamline the environmental review process for wind energy project
interconnection requests to help expedite wind energy resource development in the UGP
Region while maintaining environmental protections.

1.2.2 Purpose and Need for Action by the U.S. Fish and Wildlife Service

The Service has identified a need to standardize and streamline the environmental
review process for wind energy projects in order to expedite environmental evaluation of
requests to accommodate placement of wind energy facilities on wetland and grassland
easements it manages in the UGP Region. A large proportion of the areas within the UGP
Region that provide excellent wind energy regimes fall within the Prairie Pothole Region, which
has high densities of wetlands and some of the Nation’s largest intact tracts of native prairie
grasslands. Because of the availability, location, and extent of these wetland and prairie habitat
features, the Prairie Pothole Region is one of the most productive areas for migratory birds and
waterfowl in North America. Due to the many threats to the continued ecological integrity of the
grassland and wetland features in the UGP Region, the Service has determined that there is a
need for additional grassland and wetland conservation in order to maintain desired wildlife
populations. As a consequence, the Service desires to determine how wind energy
development and the easement program might best coexist to meet the needs of both wildlife
and the public. The goal is to develop policies and procedures that will allow renewable energy
development and regional economic growth to continue in an environmentally responsible
manner that is acceptable to landowners, the public, and other stakeholders.

The Service is considering implementation of a standardized environmental review
process for evaluating proposals to place wind energy facilities on easement lands because of
the anticipated increase in demand for wind energy development within the UGP Region and a
desire to streamline the environmental evaluation process. The Service also seeks to identify
measures to offset the adverse environmental impacts of wind energy projects. The PEIS
addresses potential biological impacts (including cumulative impacts) and the impacts on habitat
protection and enhancement goals. For example, where wind energy projects involve land
exchanges on conservation easements, programmatic elements may include requirements to
use specific BMPs and mitigation measures to avoid or minimize environmental impacts.

1.3 SCOPE OF THE ANALYSIS

This PEIS analyzes information about potential impacts and effective mitigation
measures for wind energy facility development. It assesses the positive and negative
environmental, social, and economic impacts; discusses BMPs and mitigation measures to
address adverse effects; and identifies programmatic procedures that could be adopted by the
agencies.
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The geographical scope of the analysis includes Western's UGP Region and the
grassland and wetland easements administered by Regions 3 and 6 of the Service that are
located within the boundaries of the UGP Region. Thus, the areas considered include all or part
of six States: lowa, Minnesota, Montana, Nebraska, North Dakota, and South Dakota. The
analyses are based on potential levels of wind energy development activities within the UGP
Region through 2030.

The analysis presented in this PEIS is based on currently available scientific information.
Programmatic procedures, BMPs, and mitigation measures adopted by the agencies would be
based on an interpretation of these scientific data and decisions on relevant mitigation
requirements. Expected direct and indirect impacts of wind energy development on the
environment, social systems, and the economy are evaluated at the programmatic level.
Cumulative impacts associated with the action alternatives also are evaluated.

In many cases, even though there is a potential for a specific proposed project to have
significant impacts on environmental resources, the project design and engineering, resource
avoidance, and implementation of BMPs and mitigation measures may all be used so that the
impacts would be unlikely to occur or the magnitude would be limited to acceptable levels. This
PEIS identifies the range of potential environmental impacts expected for wind energy projects
and identifies BMPs and mitigation measures that could be applied to satisfactorily eliminate,
minimize, or reduce the environmental impacts for many wind energy projects.

The PEIS is intended to address the majority of the environmental impacts that occur
when wind energy projects are constructed, operated, maintained, and decommissioned, based
on practical experience with existing projects. Thus, the PEIS will support tiered NEPA
environmental reviews for individual project proposals that fall within the program, but it does
not supplant those reviews. Programmatic alternatives in this PEIS do not evaluate site-specific
issues associated with individual wind energy development projects. A variety of location-
specific factors (e.g., soil type, watershed characteristics, wildlife habitat, vegetation, viewshed,
public sentiment, threatened and endangered species, and cultural resources) may vary
considerably from site to site, especially over a six-State region. In addition, differences in
project location, size, and design will greatly influence the magnitude of the environmental
impacts from given projects. The combined effects of location-specific and project-specific
factors cannot be fully anticipated or addressed in a programmatic analysis; such effects must
be evaluated at the project level for specific projects after they have been proposed.

1.4 PUBLIC PARTICIPATION AND CONSULTATION

Public involvement is an important requirement of NEPA, especially for determining
the appropriate scope of the analyses to be conducted. The scope includes the range of
alternatives that will be considered and potentially significant impacts that should be evaluated.
This public involvement process (which also includes consultations with other State and
Federal agencies and Native American tribes) is referred to as scoping. As part of the public
involvement process, a Notice of Intent (NOI) to prepare the PEIS was published in the Federal
Register on September 11, 2008 (73 FR 52855-52858). The NOI invited interested members of
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. Western and the
Service conducted scoping for the PEIS from September 11, 2008, through November 10, 2008.
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A project Web site provides background information and documents related to the PEIS,
including information about the NEPA process (accessible at http://plainswindeis.anl.gov).

The public was provided with three methods to submit scoping comments for the PEIS:
(1) via an online comment form on the project Web site, (2) by mail, and (3) in person at public
scoping meetings. Public scoping meetings were held at three locations in September and
October 2008. Comments received during the scoping period primarily pertained to (1) policies
of the agencies relative to wind energy, (2) alternatives that should be considered in the PEIS,
(3) interagency cooperation and government-to-government consultation, (4) siting and
technology concerns, (5) environmental and socioeconomic concerns, (6) cumulative impacts,
and (7) mitigation of impacts. Western and the Service considered the individual scoping
comments as part of a process to refine the elements of the proposed action, identify action
alternatives, and determine the scope of analyses in the PEIS. Additional information pertaining
to public scoping for the PEIS is provided in section 8.1 of the PEIS and on the project Web site.

In addition to the public scoping meetings described above, Western and the Service
coordinated with tribes within the UGP Region by making presentations to individual tribes
regarding the development of the PEIS and by soliciting scoping input. Letters to State and
Federal agencies were also sent to alert those agencies that the PEIS was being prepared and
to solicit input from those agencies regarding the availability of information that could be used to
evaluate environmental impacts and information about specific concerns or issues that should
be considered. Additional details regarding consultations are provided in sections 8.2 and 8.3 of
the PEIS.

1.5 ORGANIZATION OF THE PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

This PEIS consists of chapters 1 through 10, and several appendices. A brief summary
of each of these components follows.

Chapter 1 provides a discussion of the purpose and need for the proposed action and
the scope of analysis.

Chapter 2 provides descriptions of the proposed action and of alternative ways for
accomplishing the proposed action. The alternatives represent different options for managing
environmental effects of wind energy development projects in the UGP Region that would
interconnect to Western’s transmission systems or that are proposed to occur, in part or in
whole, on grassland and wetland conservation easements being managed by the Service.
Chapter 2 also presents the potential wind energy development scenarios used to evaluate
regional impacts of the alternatives and includes discussions of the elements of the proposed
wind energy development procedures that would be adopted by the agencies agency under
each alternative.

Chapter 3 presents information describing wind energy projects, including overviews of
typical activities conducted during each phase of development, regulatory requirements, health
and safety aspects, hazardous materials and waste management, transportation considerations,
and relevant existing guidelines on mitigation.
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Chapter 4 describes the affected environment within the portions of the six-State
UGP Region under the purview of the proposed action, with general descriptions of the existing
natural, cultural, and socioeconomic conditions. These descriptions provide the level of detail
needed to support a programmatic evaluation and to identify site-specific factors that would
need to be examined more closely at the individual project level.

Chapter 5 describes the potential environmental impacts of the alternatives for
accomplishing the proposed action. The analyses evaluate the effectiveness of the
management approaches for addressing potential environmental impacts and facilitating wind
energy development within the UGP Region. Chapter 5 also identifies BMPs and mitigation
measures for protecting environmental resources or to compensate for impacts to such
resources from wind energy development activities.

Chapter 6 presents the cumulative environmental impacts of the proposed action
together with other past, present, and reasonably foreseeable activities within the UGP Region.

Chapter 7 provides an analysis of the impacts of the alternatives on overall management
concerns, including impacts on the pace of wind energy development, overall environmental
considerations, and overall economic considerations within the UGP Region.

Chapter 8 describes the consultation and coordination activities conducted in the course
of preparing this PEIS, including public scoping, public comment on the draft PEIS, government-
to-government consultation, and interagency consultation and coordination.

Chapters 9 and 10 provide the list of preparers and a glossary, respectively.

Appendix A contains a summary of the comments received during the public scoping
period. Individual comment letters and transcripts from the public comment meetings for the
Draft PEIS are available via the project Web site at
http://plainswindeis.anl.gov/involve/pubschedule/index.cfm.

Appendix B describes the projected wind energy development scenarios used, in part,
as a basis for analyses of environmental impacts in the PEIS.

Appendix C contains supporting information pertaining to ecoregions of the UGP Region.

Appendix D provides a placeholder for the programmatic Biological Assessment that is
being prepared to support ESA Section 7 consultation with the Service.

Appendix E presents the methodology used to identify the suitability of different areas in
the UGP Region for development of wind energy projects.

Appendix F presents information about species of special concern that have been
designated for protection in the UGP Region under State statutes.
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2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter describes the No Action Alternative, and three action alternatives that could
accomplish Western’s and the Service’s purposes to streamline environmental review and
maintain environment quality.

The No Action Alternative of this PEIS represents no change from the current agency
procedures. Currently, proposals to interconnect wind energy projects to Western'’s
transmission systems and proposals to place wind energy facilities on wetland and grassland
easements managed by the Service are administered through processes developed by each
agency. Project-specific NEPA analyses are conducted for each individual project. The
requirements and policies applicable to the decisions of each agency, as well as procedures for
each agency’s approval of wind energy development proposals, are described in the following
subsection. Western and the Service identify two action alternatives (Alternatives 1 and 2) that
would streamline agency environmental reviews and require changes in current procedures.
These alternatives are programmatic in nature; they provide for a standard review process and
standard mitigation measures that would be applied. A subsequent tiered NEPA document
would be prepared for each site-specific, individual project that falls within the larger program.
The subsequent document would summarize and reference this programmatic EIS and would
address only the site-specific issues that are not covered within this analysis.

A third action alternative (Alternative 3) would require each proposal for wind energy
interconnection or easement exchange to be independently evaluated under NEPA. The
evaluations would be conducted by Western and the Service and would be based on the merits
of the mitigation proposed by the proponent to achieve regulatory compliance. Western and the
Service would not request mitigation above and beyond that required by regulation.

This chapter also discusses alternatives that were considered by Western and the
Service but eliminated from detailed analysis.

2.1 EXISTING REQUIREMENTS AND PROCEDURES FOR WIND ENERGY
DEVELOPMENT DECISIONS

2.1.1 Western Area Power Administration

Western considers and acts upon requests for interconnection to Western’s transmission
facilities, but does not directly authorize or permit developer projects, including wind energy
development projects. Requests for interconnection are evaluated on a case-by-case basis and
are subject to analyses to ensure that the transmission system can accommodate the additional
power if a generation interconnection request is allowed, that power deliveries to existing power
customers would not be affected, and that the reliability of the power system would not be
negatively affected. As part of its evaluation, Western uses the NEPA process to evaluate and
disclose the potential environmental effects of granting interconnection requests. The
requesting entity may be an electric utility, a firm-power customer, a private power developer, or
an independent power generator.
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Western is responsible for operating and maintaining its power transmission facilities.
Direct interconnection to Western’s facilities does not involve or guarantee transmission
capacity on Western’s system; transmission service must be requested separately in
accordance with Western’s Tariff. The transmission service request review is a separate
process from interconnection request review and, although some steps are shared for
efficiency, this PEIS does not address transmission requests. Additional parallel processes
include environmental review and land acquisition. There are eleven general steps in the
interconnection process. Within legal and technical parameters, the steps in this process may
be madified by Western on a case-by-case basis depending upon the specific circumstances of
the requested interconnection. The steps in the interconnection process are as follows:

Step 1: Contact Western;
Step 2: Submit the interconnection application;
Step 3: Prepare an interconnection feasibility study;

Step 4: Complete a system impact study to assess the capability of the transmission
system to support the requested interconnection;

Step 5: Conduct a facilities study to determine what upgrades or modifications are
needed at the point of interconnection;

Step 6: Initiate an environmental review of the project to evaluate and disclose
potential environmental impacts;

Step 7: Negotiate and complete acquisition of land required for implementing the
interconnection;

Step 8: Develop Construction and Interconnection Agreements;

Step 9: Design and construct the interconnection facilities;

Step 10: Review and test the interconnection and energize the connection;
Step 11: Prepare an interconnection project close-out report.

As discussed in chapter 1, the Tariff allows for interconnections to Western's transmission
system if capacity is available and existing transmission system reliability and service to existing
customers are not degraded.

As a Federal agency, Western is required to assess the potential environmental impacts
of its Federal proposed actions associated with any interconnection request in accordance with
NEPA and other environmental regulations. Western assesses the environmental impacts of its
proposed Federal action, but also considers the environmental impacts of private developer
projects built on non-Federal lands, where the principle permitting agency is a State or county
government. Depending upon the proposed action and the amount of environmental
information provided by others, the environmental review process can range from a categorical
exclusion to a comprehensive environmental impact statement (EIS), including public review for
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an EIS. The environmental review process is conducted simultaneously with other studies and,
in general, the environmental review for interconnection of new generation projects to
transmission facilities operated by Western will include an evaluation of the potential
environmental impacts associated with the project developer’s entire proposed project, in
addition to Western’s requirement to address the interconnection itself. Project developers
requesting interconnections are advised to consult with Western as early as possible in the
planning process to obtain guidance with respect to the appropriate level and scope of any
studies or environmental information that Western requires. DOE’s NEPA Implementing
Procedures (10 CFR 1021) require that Western begin environmental review as soon as
practicable. For interconnection projects, this is typically when a project developer files an
interconnection request with Western, including a complete proposed project description, and
provides funding for system impact studies and NEPA review work.

If the interconnection request does not involve integration of a new source of generation
into Western’s transmission facilities, change the operation limits of existing generation, provide
service to new discrete loads, or cause major system changes (building new transmission lines
greater than 10 mi [16 km] in length or reconstructing existing transmission lines greater than
20 mi [32 km] in length) and there are no significant impacts identified, Western may be able to
prepare a categorical exclusion for the interconnection. However, if the interconnection does
involve any of the actions mentioned above, the environmental review process may take up to
18 months or more, depending on the scope of the interconnection. If Western determines that
an environmental assessment (EA) or an EIS is required, Western will prepare the EA or EIS,
using a contractor selected by Western if necessary.

Western may also participate in the environmental process of another Federal or State
agency involved with a project to cooperatively ensure that the resulting document completely
satisfies Western’s NEPA requirements. The environmental process may be influenced by
system impact or facilities studies. If the results of studies demonstrate a need for system
additions to support the interconnection, the environmental studies must address the additions
along with the interconnection. The applicable NEPA documents will be completed before
Western renders a final decision on the request for interconnection. Western does not issue a
permit or license or otherwise authorize a requesting entity’s proposed project; the agency does
not hold jurisdictional or regulatory authority to take such actions. The NEPA document and
associated environmental processes inform the public of the environmental impacts and discuss
mitigation of the developer’s proposed project and Western's Federal action (often modifications
inside a substation, or a new interconnection facility).

2.1.2 U.S. Fish and Wildlife Service

Over the past 50 years, the Service has successfully protected nearly 3 million ac
(1.2 million ha) of important migratory bird habitat with perpetual easements on wetlands and
grasslands in the Prairie Pothole Region of the United States. The Service has defined a
Conservation Strategy that calls for protection of approximately 1 million additional acres
(400,000 ha) of wetlands and 10 million additional acres (4 million ha) of grasslands in order to
sustain current levels of breeding waterfowl. The successful continuation and expansion of the
Service’s easement program is considered a crucial element for protecting wetland and
grassland habitats on a landscape basis.
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When wetland and grassland easements are purchased, the Service acquires certain
rights in the described property. With few exceptions, easements are perpetual and transfer
with the title to the land. Consideration is given to future uses of the property that may conflict
with the easement purposes, and measures are taken during the acquisition phase to eliminate
as many conflicts as possible. These measures notwithstanding, circumstances arise from time
to time that result in requests and proposals for activities on easement lands that are restricted
by the easement provisions. In such cases, the Service will work with the affected party
(e.g., landowner, public service entity, municipality, or other stakeholder) to accommodate
legitimate needs to modify a Service easement. It is not the intent, however, to allow for the
exchange or amendment of easements for matters of convenience or just because landowners
dislike the easement on their property. This section outlines the procedures that are followed
when considering proposals to place wind energy facilities on lands protected by Service
easements.

The anticipated expansion of wind energy development in the UGP Region is expected
to occur in areas where there is a relatively high density of Service easements, especially in
North and South Dakota. Therefore, it is expected that the number of requests for wind energy
facilities to be placed on easements will continue to increase. To ensure consistency among
stations in evaluating these requests, the Service has formulated internal guidance to help
Service managers decide if and when wind energy development can be accommodated on
lands protected by easement agreements. That guidance (1) outlines the necessary steps a
manager must take when considering the possibility of wind turbine construction (including
associated facilities) on lands protected by Service easements, (2) details the process for
accommodating a wind energy project on Service lands once all regulatory and permitting
requirements have been met, and (3) addresses the acquisition of new easements on lands
encumbered by wind energy leases or options.

Prior to allowing wind energy development to move forward on a Service easement,
Service managers first work with the developer and affected landowners to explore options to
move development to areas not protected by easements. Where reasonable alternatives to
development on easements exist, they are pursued. If reasonable alternatives do not exist off-
easement, then managers will work with the developer and landowner to minimize the impacts
to the easement-protected interests to the extent practicable. Examples of this include moving
turbine pad sites nearer to existing roads or trails and limiting the amount of grassland that is
disturbed. Once the potentially impacted area is known, it is then surveyed to ensure no critical
habitat or species of special concern will be affected. Once this evaluation has been completed
and it has been determined that no reasonable alternatives exist, no unacceptable impacts to
critical habitat or species of special concern will occur, and the easement tract will still meet its
intended conservation purpose, an exchange of easement interests for the impacted area can
be executed. It should be noted that wetland easements only restrict the draining, filling,
burning, and leveling of protected wetland basins on the easement tract. Development can
occur in the uplands around the protected wetlands and the Service has no jurisdiction over
those activities that do not drain, burn, fill, or level a protected basin.

The coordination steps to be followed in the wind energy review process are
summarized below:

1. Gather Project Information From Wind Developer Or Consultants. The
easement manager will request information from the developer including the
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1 size and location of the project; the number, sizes, and locations of turbines;
2 the proposed route and details regarding construction of project-related
3 transmission lines; whether power agreements have been secured; whether
4 turbine components have been acquired; the proposed construction
5 schedule; whether the project will be connecting to transmission systems
6 owned, operated, or financed by Western, the Midwest Independent
7 Transmission System Operator, or the Rural Utilities Service; and whether
8 financing for the project has been secured.
9
10 2. Communication and Coordination with the Ecological Services Office.
11 Easement managers and developers will coordinate activities with the
12 appropriate Regional Ecological Services Office to ensure compliance with
13 requirements under NEPA, the Migratory Bird Treaty Act (16 USC 703
14 et seq.; MBTA), the Bald and Golden Eagle Protection Act (16 USC 668—
15 668c; BGEPA), and the ESA for both on- and off-easement lands that may be
16 affected by the proposed project.
17
18 3. Review Project Area and Determine Impacts to Service Easements. The
19 easement manager will coordinate with the project developer to identify
20 easements that may be in the proposed project area, prepare maps for
21 wetland easements, negotiate changes to avoid and/or minimize impacts on
22 easements, check acquisition dates of wetland easements versus landowner
23 wind leases and agreements, review construction plans, develop and/or
24 review restoration plans, and develop a memorandum of understanding, if
25 necessary.
26
27 4. Contact Regional Archaeologist. The easement manager will coordinate
28 activities with the regional archaeologist in order to ensure compliance with
29 Section 106 of the National Historic Preservation Act of 1966 (NHPA), as
30 amended.
31
32 5. Contact Realty Office. The Service's existing policy could allow wind energy
33 development to occur on easement lands if that easement is exchanged for
34 another easement property, with a reversionary clause to reinstate the
35 original easement after development activities cease (Service 2010a). The
36 easement manager and the developer will coordinate with the Service Realty
37 Office, as appropriate, to prepare a Partial Term Relinquishment Document,
38 negotiate replacement of easement lands that will be permanently impacted
39 by the project, conduct official surveys of impacted areas, and ensure that
40 letters of credit and decommissioning plans are in place.
41
42 6. Communicate with Division Of Law Enforcement. The easement manager
43 and the developer will work with the Division of Law Enforcement regarding
44 proper procedures to be followed for handling any direct mortality of migratory
45 birds that may result from project operations.
46
47 As a Federal agency, the Service is required to assess the potential environmental

48 impacts of any accommodated activity with a potential to affect Service easements in
49  accordance with the NEPA and other environmental regulations. The required NEPA
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compliance documentation can range from a categorical exclusion to a comprehensive EIS.
The environmental review process is conducted simultaneously with other studies. The
environmental review to accommodate placement of wind energy facilities on Service
easements may include an evaluation of the potential environmental impacts associated with
the entire project, not just the portions of the project placed upon exchanged easement lands.
As identified in step 2, above, project developers considering requesting wind energy
development on easement lands are advised to consult with the Service as early as possible in
the planning process to obtain guidance with respect to the appropriate level and scope of any
studies or environmental information that will be needed. The nature of the request and the
scope of the wind energy project will dictate the level of NEPA compliance required.

The Service has developed a process for determining the appropriate steps in NEPA
compliance for wind energy projects that may affect easement lands. For wind energy projects
that would affect Service-administered easements, Western or the Rural Utilities Service would
be the lead Federal action agency for NEPA if there was an interconnection or Federal funding
request, respectively, and the Service would provide input to the NEPA process as a
cooperating agency. If there is no Federal involvement with regards to a transmission system
interconnection or Federal funding request, the Service will be the Federal action agency for
NEPA activities that address Service easements. Even in situations where there is no Federal
nexus to a wind energy project through interconnection agreement, funding, licensing, or
permitting actions, the developer may still be required to work with the Service to ensure
compliance with the MBTA and the ESA.

2.2 DESCRIPTION OF THE PROPOSED ACTION

The proposed action considers each agency’s purpose and need, as outlined in
chapter 1, and attempts to establish a consistent programmatic approach to explicitly meet the
purpose and needs of Western and the Service. By streamlining the environmental reviews for
wind energy projects that will interconnect to Western'’s transmission facilities or that would
require consideration of an easement exchange to accommodate placement of project facilities
on easements managed by the Service, Western and the Service can ensure environmentally
sound, fully compliant, expedited NEPA reviews. Under this proposed action, the agencies
would identify standardized environmental evaluation procedures, BMPs, and mitigation
measures that would be applied to wind energy projects. The agencies have identified three
alternative ways this proposed action may be accomplished. These alternatives are described
here together with the No Action Alternative.

2.3 DESCRIPTION OF ALTERNATIVES

2.3.1 No Action Alternative

Under the No Action Alternative, each request for interconnection of wind energy
projects to Western’s transmission systems would be processed, reviewed, and evaluated in the
current manner, as described in section 2.1.1, including environmental reviews performed for
specific projects. Similarly, each proposal to place wind energy facilities on wetland and
grassland easements managed by the Service would continue to be considered as they have in
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TABLE 2.3-1 Description of the Programmatic Alternatives Evaluated in the PEIS

Alternative Western Area Power Administration U.S. Fish and Wildlife Service
No Action « Process and evaluate environmental reviews of interconnection Process and evaluate requests for easement exchanges separately
Alternative requests on a case-by-case basis. on a case-by-case basis.

Alternative 1
(Preferred
Alternative)

Alternative 2

Separate project-specific NEPA evaluations and analyses required
for each interconnection request.

Separate project-specific ESA Section 7 consultation initiated for
each interconnection request.

BMPs and mitigation measures identified on a project-by-project
basis.

Adopt a standardized structured process for collecting information
and evaluating and reviewing environmental impacts of wind energy
interconnection requests.

Apply programmatic BMPs and mitigation measures developed in
the PEIS to minimize impacts of interconnection requests.
Project-specific NEPA analyses tier off the analyses in the PEIS as
long as the appropriate identified BMPs and mitigation measures
are implemented as part of proposed projects.

Project-specific ESA Section 7 consultations tier off programmatic
consultation as long as the BMPs, minimization measures,
mitigation measures, and monitoring requirements established as
part of the programmatic ESA Section 7 consultation are
implemented, as appropriate.

Same as Alternative 1.

Separate project-specific NEPA evaluations and analyses would be
required for projects affecting easement lands.

Separate project-specific ESA Section 7 consultation would be
required for projects affecting easement lands.

BMPs, mitigation measures, and monitoring requirements identified
on a project-by-project basis for projects affecting easement lands.

Process and evaluate requests for easement exchanges separately
on a case-by-case basis.

Adopt a standardized structured process for collecting information
and evaluating and reviewing potential environmental impacts of
easement exchanges if wind energy facilities cannot avoid Service
easements.

Require implementation of programmatic BMPs, mitigation
measures, and monitoring to ensure the integrity and conservation
objectives of Service easements are maintained.

Project-specific NEPA analyses tier off the analyses in the PEIS as
long as the identified BMPs, mitigation measures, and monitoring
requirements are implemented as part of projects.

Future project-specific ESA Section 7 consultations tier off
programmatic consultation as long as the BMPs, minimization
measures, mitigation measures, and monitoring requirements
established as part of the programmatic ESA Section 7 consultation
are implemented, as appropriate.

No easement exchanges to accommodate wind energy facilities
would be allowed.
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TABLE 2.3-1 (Cont.)

Alternative Western Area Power Administration

U.S. Fish and Wildlife Service

Alternative 3« Separate project-specific NEPA evaluations required for each
interconnection request.
« No additional BMPs or mitigation measures would be requested by
Western beyond those mandated under applicable Federal, State,
and local regulations.

Process and evaluate requests for easement exchanges separately
on a case-by case basis.

No additional mitigation measures, BMPs, or monitoring would be
required by the Service for easement exchanges beyond those
mandated under applicable Federal, State, and local regulations.
Easement exchanges would occur for wind energy projects as
presented by developers, without consideration of additional
measures to reduce impacts.
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the past (section 2.1.2). This means the Service will work with the developer to avoid impacting
easement interests if possible, then develop the elements needed for each project to minimize
the unavoidable impacts to the extent practicable. The resulting wind energy facilities that do
not impact critically needed habitat or species of special concern, and that do not completely
impair any easement’s ability to achieve its purpose, will be accommodated by executing an
exchange of easement interests.

NEPA analyses would be prepared by each agency, as appropriate, on a project-by-
project basis and BMPs, mitigation measures, and monitoring requirements would be developed
on a case-by-case basis only. Government-to-government consultation with Native American
tribes would continue to be conducted separately for each project as appropriate. ESA
Section 7 consultation with the Service regarding potential effects of project development on
federally listed species and consultation with appropriate agencies and federally recognized
Native American tribes under Section 106 of the NHPA (36 CFR 800) regarding potential effects
on cultural and historic resources would also be conducted separately for each project.

2.3.2 Alternative 1: Programmatic Regional Wind Energy Development Evaluation
Process for Western and the Service

Alternative 1 is identified by Western and the Service as the preferred alternative. Under
Alternative 1, each agency would implement a standardized process for evaluating the
environmental effects of wind energy projects. Western would establish standardized
procedures for the environmental review when considering interconnection requests and would
identify BMPs and mitigation measures to be applied by developers where specific resource
conditions occur (see sections 2.3.2.1 and 2.3.2.2). The Service would continue to process
requests for easement exchanges to accommodate wind energy structures on Service
easements using current procedures, but would adopt a standardized approach for reviewing
potential environmental impacts of easement exchanges. Standardized BMPs, mitigation
measures, and monitoring requirements that developers would need to apply to address
potential environmental effects would be identified. Both agencies would continue to require
site-specific NEPA evaluations for projects (including analysis of cumulative impacts), but those
NEPA evaluations would tier off the analyses in this PEIS as long as the project developers are
willing to implement the applicable evaluation process, BMPs, and mitigation measures
identified for this alternative. If a developer does not wish to implement the evaluation process,
BMPs, or mitigation measures identified for this alternative, a separate NEPA evaluation that
does not tier off the analyses in the PEIS would be required. Government-to-government
consultation with Native American tribes and consultation with appropriate agencies under
Section 106 of the NHPA regarding potential effects on cultural and historic resources would
continue to be conducted separately for each project as appropriate. Project-specific ESA
Section 7 consultations would tier off programmatic consultation conducted for this PEIS, as
long as developers agree to implement the appropriate avoidance measures, mitigation
measures, and monitoring requirements identified during the programmatic consultation.

Both this PEIS and the associated programmatic ESA Section 7 consultation endeavor
to capture BMPs and mitigation measures that have been found to be effective in avoiding or
reducing impacts on specific environmental resources. Because of the desire to include all
practicable measures in this PEIS, some measures may not be appropriate or effective in all
situations, so Western and the Service would coordinate with project developers during project
planning activities to identify the project-specific measures that would be applicable to each
project.
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Programmatic elements for each agency under this alternative would include the

following:

Adoption of a standardized approach for evaluating environmental effects of
proposed wind energy projects;

Adoption of programmatic BMPs and mitigation measures that would be
applied or recommended for specific projects and various resource
conditions; and

Identification of environmental review requirements for situations where
programmatic BMPs and mitigation measures are adopted by project
developers and for situations where they are not adopted.

The agencies believe that implementing Alternative 1 would provide the following

benefits:

Tiering of project-specific environmental analyses. Future, project-specific
environmental analyses for wind energy development would tier off of the
analyses conducted in this PEIS and the decisions in the Records of Decision
(ROD), thereby allowing the project-specific analyses to focus on site-specific
issues that are not already addressed in sufficient detail to resolve the
issues(s).

Development of comprehensive procedures and mitigation measures.
Western and the Service propose that implementing the programmatic
elements identified for Alternative 1 would provide developers with a set of
comprehensive procedures and mitigation measures that would provide
guidance on environmental reviews and requirements for wind energy
projects requesting connection to Western’s transmission system and/or
proposing modification of the Services wetland or grassland easements
through easement exchanges.

Consistency of the application and authorization process. Western and the
Service propose that implementation of the proposed programmatic elements
would result in greater consistency in the environmental reviews of
applications for wind energy interconnections and for the environmental
evaluation of requests for easement exchanges to accommodate wind energy
development on easements lands.

Support development of wind energy projects and infrastructure within the
UGP Region. Western and the Service propose that standardizing their
processes for evaluating environmental effects of wind energy
interconnection and development requests would facilitate understanding of
the requirements for approval by potential developers, would result in a
reduction of environmental impacts from wind energy development, and
would reduce the amount of time needed to plan and construct wind energy
projects.
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2.3.2.1 Programmatic Environmental Evaluation Process

Western Area Power Administration. All wind energy interconnection requests will follow
the procedures established by the Tariff. Within those procedures, Western proposes to adopt
the following approach for environmental review and consultation requirements for wind energy
interconnection requests under Alternative 1:

Project developers seeking to develop a wind energy project that would
connect to Western’s transmission facilities shall consult with appropriate
Federal, State, and local agencies regarding specific projects as early in the
planning process as appropriate to ensure that all potential pre-project
surveys, monitoring, construction, operation, maintenance, and
decommissioning issues and concerns are identified and adequately
addressed.

As early in the planning process as appropriate, Western will initiate
government-to-government consultation with Native American tribal
governments whose interests might be directly and substantially affected by
the planned interconnection activities so that construction, operation,
maintenance, and decommissioning issues and concerns are identified and
adequately addressed.

Western will consult with the Service as required by Section 7 of the ESA for
all interconnections. A programmatic consultation will be developed as part
of this PEIS to address listed species, although specific consultation
requirements will be determined on a project-by-project basis. Under the
proposed programmatic evaluation process, Western and the Service would
conclude that additional ESA Section 7 consultation beyond the
programmatic consultation would not be required for projects for which the
project developers commit to implementing appropriate and applicable
programmatic avoidance measures, minimization measures, BMPs, and
mitigation measures that would result in a determination that listed species
and critical habitats are not likely to be adversely affected. Conversely,
project-specific ESA Section 7 consultation would be initiated for (1) any
listed species or critical habitat not considered in the programmatic
consultation and (2) for any listed species or critical habitat for which project
developers are unwilling or unable to implement the programmatic avoidance
measures, minimization measures, BMPs, or mitigation measures applicable
to a project. ESA Section 7 consultation for individual projects that are
addressed under the programmatic consultation will be documented with a
letter to the appropriate Service office; this letter will provide details about the
project location and design, identify the applicable listed species, and identify
the appropriate and applicable programmatic minimization measures, BMPs,
and mitigation measures that the project developer has agreed to incorporate
into the project plan.

Western will consult with the appropriate State Historic Preservation Office
(SHPO) on its Federal undertaking as required by Section 106 of the NHPA.
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The specific consultation requirements will be determined on a project-by-
project basis. If programmatic Section 106 consultations have been
conducted and are adequate to address a proposed project, additional
consultation may not be needed. Western will encourage project developers
to coordinate their wind projects with the SHPO. In some States, consultation
with the SHPO on private projects is already required as a provision of the
State’s utility siting permit process. Cultural resource surveys would be
required for all ground-disturbing activities, except in cases involving
modifications to existing substations or other areas where surveys have
already been completed.

The level of environmental analysis to be required under NEPA for individual
wind power projects and related facilities will be determined by Western. Itis
Western’s intent that future wind energy project environmental analysis will
tier off of the analyses and decisions embedded in this PEIS and additional
project-specific NEPA analyses will refer back to this PEIS for relevant
information, allowing subsequent NEPA documents to focus on site-specific
issues and concerns. The site-specific NEPA analyses will include analyses
of project site configuration and micrositing considerations, unique or unusual
aspects or issues not anticipated by the PEIS, and the application of
appropriate mitigation measures. In particular, the BMPs and mitigation
measures identified in chapter 5 (and summarized below in section 2.3.2.2)
would be implemented when appropriate for addressing site-specific
environmental conditions; additional measures not identified in the PEIS may
be requested to address some site-specific situations. Public involvement will
be incorporated into all wind energy development projects so that concerns
and issues are identified and adequately addressed. In general, the scope of
the NEPA analyses will be focused on the proposed Federal action related to
interconnection to Western’s transmission facilities. The environmental
effects of a project developer’'s proposed project will also be analyzed so that
the anticipated impacts and mitigation needs of the proposed project can be
disclosed to the public and considered by Federal decision-makers. The
NEPA analysis may also need to assess the environmental effects from
proposed transmission required to reach the point of interconnection.
Western’s analyses of impacts within ROWSs will tier off of this PEIS to the
extent that the proposed project falls within the scope of the PEIS analyses.
Site-specific environmental analyses will tier from the PEIS and identify and
assess any cumulative impacts that are beyond the scope of the cumulative
impacts addressed in the PEIS.

Service Easements. The Service proposes to adopt the following approach for
reviewing requests for wind energy development on Service easements under Alternative 1:

Project developers seeking to place wind energy facilities on easements
managed by the Service shall consult with appropriate Federal, State, and
local agencies regarding specific projects as early in the planning process as
appropriate to ensure that all potential planning and preconstruction surveys
and information needs, as well as construction, operation, and
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decommissioning issues and concerns, are identified and adequately
addressed.

Easements or portions of easements may be excluded from wind energy
development on the basis of findings of unacceptable resource impacts that
conflict with existing and planned conservation needs and/or cannot be
suitably avoided or mitigated.

The level of environmental analysis to be required under NEPA for individual
wind power projects will be determined by the Service’s Field Offices. Itis
the Service’s intent that future wind energy project environmental analysis will
tier off of the decisions embedded in this PEIS and limit the scope of
additional project-specific NEPA analyses. The site-specific NEPA analyses
will consider project siting, site configuration, and micrositing; monitoring
requirements; and the application of appropriate mitigation measures. In
particular, the BMPs and mitigation measures presented in chapter 5 (and
summarized below in section 2.3.2.2) would be used when appropriate and
applicable for addressing site-specific environmental conditions; additional
measures not identified in the PEIS may be requested to address some site-
specific situations. Public involvement will be incorporated into all wind
energy development projects to ensure that concerns and issues are
identified and adequately addressed. In general, the scope of the NEPA
analyses will focus on the Federal action on Service easements, but they
must also include the full project (for example, indirect effects and impacts
from connected and similar actions, if any). If access to proposed
development on adjacent non-Service-administered lands is entirely
dependent on obtaining access to Service-administered easements and there
are no alternatives to that access, the NEPA analysis may need to assess the
environmental effects from that proposed development so that the anticipated
impacts can be disclosed to the public and considered by Federal decision-
makers.

Site-specific environmental analyses will tier from this PEIS, but will identify
and assess any cumulative impacts that are beyond the scope of the
cumulative impacts addressed in the PEIS.

The Service will consult as required by Section 7 of the ESA for all
exchanges of easement lands to accommodate wind energy facilities. A
programmatic consultation will be developed as part of this PEIS to address
listed species and critical habitat, although specific consultation requirements
will be determined on a project-by-project basis. Under the proposed
programmatic evaluation process, the Service would conclude that additional
ESA Section 7 consultation beyond the programmatic consultation would not
be required for projects for which the project developers commit to
implementing the appropriate and applicable programmatic avoidance
measures, minimization measures, construction BMPs, and mitigation
measures that would result in a determination that listed species and critical
habitat are not likely to be adversely affected. Conversely, the Service would
initiate project-specific ESA Section 7 consultation for (1) any listed species
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or critical habitat not considered in the programmatic consultation and (2) for
any listed species or critical habitat for which project developers are unwilling
or unable to implement the programmatic minimization measures, BMPs, or
mitigation measures applicable to a project. ESA Section 7 consultation for
individual projects that are addressed under the programmatic consultation
will be documented with a letter to the appropriate Service office; this letter
will provide details about the project location and design, identify the
applicable listed species, and that identify the appropriate and applicable
programmatic minimization measures, BMPs, and mitigation measures that
the developer has agreed to incorporate into the project plan.

The Service will consult with the SHPO as required by Section 106 of the
NHPA. The specific consultation requirements will be determined on a
project-by-project basis. If programmatic Section 106 consultations have
been conducted and are adequate to cover a proposed project, additional
consultation may not be needed. In general, cultural resource surveys would
be required for all ground-disturbing activities, except in cases involving areas
where surveys have already been completed.

Project developers seeking to place wind energy facilities on Service
easements shall develop a project-specific plan of development (POD) that
incorporates applicable programmatic BMPs and mitigation measures and, as
appropriate, the requirements of other existing and relevant mitigation
guidance. Additional mitigation measures will be incorporated into the POD
and into the authorization as project stipulations, as needed, to address site-
specific and species-specific issues. The POD will include a site plan
showing the locations of turbines, roads, power lines, other infrastructure, and
other areas of short- and long-term disturbance.

The Service will incorporate management goals and objectives specific to
habitat conservation for species of concern, as appropriate, into the POD for
proposed wind energy projects.

The effectiveness of the programmatic review procedures and the
programmatic BMPs and mitigation measures will be periodically reviewed
and will be updated and revised as new data regarding the impacts of wind
power projects become available. At the project level, operators may be
required to develop monitoring programs, as appropriate, to evaluate the
environmental conditions at the site through all phases of development, to
establish metrics against which monitoring observations can be measured, to
identify potential mitigation measures, and to establish protocols for
incorporating monitoring observations and additional mitigation measures into
standard operating procedures and project-specific stipulations.

2.3.2.2 Programmatic BMPs and Mitigation Measures

Under Alternative 1, Western and the Service would apply appropriate and applicable
programmatic BMPs and mitigation measures to all wind energy development projects within
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the UGP Region that would interconnect to Western and/or require an exchange of Service
easements. This section summarizes the principal BMPs and mitigation measures that are
presented in chapter 5; the reader is referred to the appropriate resource-specific sections of
chapter 5 for more extensive lists of BMPs and mitigation measures that may be appropriate
and applicable for specific projects. This section also details evaluation procedures that would
be followed to identify site-specific concerns for ecological resources. The BMPs and mitigation
measures presented here and in chapter 5 would be adopted, where appropriate and
applicable, as elements of project-specific development plans. Measures related to site
monitoring and testing and to preparation of development plans are also included in this section
and identify those elements of development plans that would be needed to address potential
impacts associated with subsequent phases of development. Some of the proposed BMPs and
mitigation measures address issues that are not unique to wind energy development, such as
road construction and maintenance, wildlife management, hazardous materials and waste
management, cultural resource management, and pesticide use and integrated pest
management.

The identification and selection of applicable project-specific BMPs and mitigation
measures would be based on whether the measure would (1) ensure compliance with relevant
statutory or administrative requirements, (2) minimize local impacts associated with siting and
design decisions, (3) promote post-construction stabilization of impacts, (4) maximize post-
construction restoration of habitat conditions, (5) minimize cumulative impacts, and (6) promote
economically feasible development of wind energy. Western and the Service acknowledge that
certain BMPs and mitigation measures may not be reasonable or applicable at a particular
project site; only those BMPs and mitigation measures found applicable to the situation at the
specific project site would be implemented.

Site Monitoring and Testing.

» The area disturbed by installation of meteorological towers (i.e., footprint)
shall be kept to a minimum.

» Existing roads shall be used to the maximum extent feasible. Meteorological
towers shall be installed and other characterization activities
(e.g., geotechnical testing) shall be conducted as close as practicable to
existing access roads. If new roads are necessary, they shall be designed
and constructed to the appropriate standard.

* Meteorological towers shall not be located in sensitive habitats or in areas
where resources known to be sensitive to human activities (e.g., wetlands,
cultural resources, and listed species) are present. Installation of towers shall
be scheduled to avoid disruption of wildlife reproductive activities or other
important behaviors, and the disturbed area will be minimized.

e The use of guy wires on meteorological towers shall be avoided or minimized.

Any needed guy wires shall have guys appropriately marked with bird flight
diverters.
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General Planning and Land Use.

Project developers shall contact appropriate agencies, property owners,
tribes, and other stakeholders early in the planning process to identify
potentially sensitive land uses and issues, identify preproject surveys or data
collection needs, and identify rules that govern wind energy development
locally, and land use concerns specific to the region. They should coordinate
closely with the Service and the U.S. Department of Agriculture (USDA)
during initial project planning to ensure that wetland and grassland
easements are avoided to the extent practicable.

Consult with the U.S. Department of Defense (DOD) during initial project
planning to evaluate impacts of a proposed project on military operations in
order to identify and address any DOD concerns.

The Federal Aviation Administration (FAA) required notice of proposed
construction shall be made as early as possible to identify any air safety
measures that would be required.

Avoid locating wind energy developments in areas of unique or important
recreation, wildlife, or visual resources. When feasible, a wind energy
development should be sited on already altered landscapes.

Available information describing the environmental and sociocultural
conditions in the vicinity of the proposed project shall be collected and
reviewed as needed to predict potential impacts of the project.

To plan for efficient use of the land, necessary infrastructure requirements
shall be consolidated wherever possible, and current transmission and
market access shall be evaluated carefully.

Projects shall be designed to utilize existing roads and utility corridors to the
maximum extent feasible, and to minimize the number and length/size of new
roads, lay-down areas, and borrow areas.

Prior to start of construction, a monitoring plan shall be developed by the
project developers so that environmental conditions are monitored during the
construction, operation, and decommissioning phases. The monitoring plan
shall be submitted to the Service and shall identify the monitoring
requirements for important environmental conditions present at the site,
establish metrics against which monitoring observations can be measured,
identify potential mitigation measures, and establish protocols for
incorporating monitoring results and additional mitigation measures into
standard operating procedures and BMPs for the project.

“Good housekeeping” procedures shall be developed to ensure that during

operation the site will be kept clean of debris, garbage, fugitive trash, or
waste; to prohibit scrap heaps and dumps; and to minimize storage yards.
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* An access road siting and management plan shall be prepared incorporating
applicable standards regarding road design, construction, and maintenance.
Access roads will be designed to minimize total length, avoid wetlands, and
avoid or minimize stream and drainage crossings.

Ecological Resources.

Implementation of a Risk-Based Evaluation Approach. Many concerns relative to
the potential types and levels of impacts of wind energy development on wildlife and other
ecological resources depend upon site-specific and project-specific aspects. Under
Alternative 1, project developers shall employ a risk-based evaluation approach to identify
project-specific concerns related to wildlife and other ecological resources, and the results of the
evaluation will be incorporated into project-specific NEPA documentation. The risk evaluation
approach used by developers should be consistent with the tiered approach identified in the
Land-Based Wind Energy Guidelines (Service 2012) developed by the Service. These
documents describe a decision framework for collecting information to evaluate environmental
risks to wildlife and other ecological resources during project planning and, in some cases, after
project development has been completed.

Using an evaluation process that is consistent with that identified in the Land-Based
Wind Energy Guidelines (Service 2012) during wind farm development would provide project
developers with a stepwise method for evaluating environmental concerns in their decision-
making process. The evaluation process would help identify ecological resources that have a
reasonable likelihood to be significantly affected by planned project designs and activities, as
well as those ecological resources that are unlikely to be significantly affected. Proper
identification of resources that could be significantly affected would allow the focus to be on
modifying the design of the proposed project or identifying BMPs and mitigation measures to
avoid, reduce, or otherwise compensate for potentially significant impacts and would reduce the
potential for unexpected impacts on natural resources and subsequent delays in project
development. In addition, requesting developers to implement a method for evaluating the
potential for ecological resources to be affected by wind energy projects that is consistent with
the Land-Based Wind Energy Guidelines would facilitate the ability of Western and the Service
to (1) identify and address project-specific concerns related to species protected under the ESA;
(2) identify address project-specific concerns related to protection of eagles under the BGEPA,
and (3) meet responsibilities of Federal agencies to protect migratory birds as directed by
Executive Order 13186 and to accomplish terms and objectives identified in a 2006
Memorandum of Understanding between the DOE and the Service regarding implementation of
the Executive Order.

Project developers should review the Land-Based Wind Energy Guidelines
(Service 2012) for specific details and useful information prior to project development. In
general, the risk evaluation approach in the guidelines involves five iterative tiers of evaluation:

Tier 1 — Preliminary evaluation or screening of potential sites.

Tier 2 — Site characterization.

Tier 3 — Field studies to document site wildlife conditions and predict project impacts.
Tier 4 — Post-construction studies to estimate impacts.
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Tier 5 — Other post-construction studies.

The first three tiers would be conducted during the pre-construction evaluation phase of
wind energy projects. For each of these three tiers, the guidelines developed by the Service
(2012) provide sets of questions to assist developers with the evaluation, along with
recommended methods and metrics to use in answering the questions. Some questions are
repeated at each tier, with successive tiers requiring a greater investment in data collection to
answer certain questions. For example, while Tier 2 investigations may identify existing
information on federally or State-listed species that suggests the one or more species of
concern have a potential to be present at the proposed development site, it may be necessary
to collect empirical data in Tier 3 studies to determine whether federally or State-listed species
are actually present or likely to be present at the site. Timely communication with Western
and/or the Service regarding results of the initial steps of the risk evaluation is encouraged; this
would allow the opportunity for the agencies to provide, and developers to consider, technical
advice about ways to modify the project design or to identify BMPs and mitigation measures that
could be considered to avoid, reduce, or otherwise compensate for potentially significant
impacts. BMPs and mitigation measures identified in section 5.6.2 shall be applied, as
appropriate, to address concerns regarding site-specific ecological impacts identified as a result
of the risk-based evaluation approach. In some cases, additional BMPs and mitigation
measures may need to be developed to address specific concerns.

Protection of Federally Listed Species and Designated Critical Habitat. A
programmatic consultation would be conducted to address federally listed species, although
specific consultation requirements would be determined on a project-by-project basis. Under
the proposed environmental review process, Western and the Service would conclude that
additional ESA Section 7 consultation beyond the programmatic consultation would not be
required for projects for which the project developers commit to implementing the appropriate
and applicable programmatic avoidance measures, minimization measures, and mitigation
measures that would result in a determination that listed species are not likely to be adversely
affected. Conversely, project-specific ESA Section 7 consultation would be required for (1) any
listed species not considered in the programmatic consultation and (2) any listed species for
which project developers are unwilling or unable to implement the programmatic avoidance
measures, minimization measures, or mitigation measures applicable to a project.

As part of the development of the PEIS, Western and the Service have been engaged in
discussions relative to programmatic measures that could be implemented to limit the potential
for adverse effects on federally listed species (i.e., species listed as threatened or endangered
and species that are candidates for listing under the ESA) and designated critical habitat for
those species. Based upon these discussions, a draft set of measures that would result in
determinations that listed species and designated critical habitat would not be affected or are
not likely to be adversely affected by wind energy development activities have been identified
for each of the federally listed species, candidates for listing, and designated critical habitats
that occur within the UGP Region. These draft measures are summarized in table 2.3-2.
Programmatic consultation with the Service would be completed before issuance of the final
PEIS and could result in modifications to some of the identified measures.

A primary goal for development of the draft programmatic measures for protection of

federally listed species and designated critical habitats was to identify a set of measures that
would limit the potential for adverse effects to species and critical habitats while still
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TABLE 2.3-2 Summary of Draft Programmatic Species-Specific Survey Requirements, Avoidance Measures, and Conservation
Measures for Federally Listed Species and Designated Critical Habitat in the UGP Region@

Common

Scientific Name Name Potential Impacts

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Effect
Determination

Species-Specific

Conservation Measures®

Plants

Platanthera
leucophaea

Eastern prairie
fringed orchid

Plants may be
disturbed/destroyed; future
colonization may be
precluded by site clearing for
wind energy project
construction activities; and/or
pollinator abundance may be
negatively affected by
construction, operations, or
maintenance.

In counties where E. prairie fringed
orchid is known to occur,
preconstruction evaluations and surveys
are required to identify (1) habitat
containing suitable growing conditions
and (2) species occurrence within and
adjacent to project boundaries. Surveys
should include proper identification and
survey techniques as presented in the
listing documents.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 100 ft (30.5 m) of suitable
habitat containing E. prairie fringed
orchid.

Clearly delineate buffer zones around
locations of plants within the project
area and restrict activities within 100 ft
(30.5 m) of those locations.

Avoid mowing along access roads or
transmission line ROWSs in area
containing suitable habitats.

For project boundaries that encompass or
intersect occupied habitat and/or a hydrologic
catchment containing E. prairie fringed

May affect, not
likely to
adversely affect

orchid, developers will:

Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure

Employ BMPs during and after
construction to control erosions and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.
Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in suitable habitat.
Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance Measures? Conservation Measures® Determination
Plants (Cont.)
Asclepias meadii Mead’s Plants may be In Counties where Mead’s milkweed is For project boundaries that encompass or May affect, not
milkweed disturbed/destroyed; future known to occur, preconstruction intersect occupied habitat and/or a hydrologic  likely to

colonization may be
precluded by site clearing for
wind energy project
construction activities; and/or
pollinator abundance may be
negatively affected by
construction, operations, or
maintenance.

evaluations and surveys are required to
identify (1) habitat containing suitable
growing conditions and (2) species
occurrence within and adjacent to
project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 100 ft (30.5 m) of suitable
habitat containing Mead’s milkweed.

Avoid mowing along access roads or
transmission line ROWs in areas
containing suitable habitats.

catchment containing Mead's milkweed,

developers will:

* Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

¢ Employ BMPs during and after
construction to control erosion and runoff
along access roads to avoid sediment
deposition in occupied suitable habitat.

« Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.
Herbicide use is prohibited within 100 ft
(30.5 m) of suitable habitat containing the
species.

» Restrict herbicide use within 100 ft (30.5 m)
of suitable habitat containing the species.

* Restrict all vehicular traffic to access roads,
turbine pads, and established roadways
within suitable habitat.

adversely affect
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Plants (Cont.)
Lespedeza Prairie bush Plants may be Do not site turbines, access roads, For project boundaries that encompass or May affect, not
leptostachya clover disturbed/destroyed, or future  transmission line towers, or other project intersect occupied habitat and/or a hydrologic  likely to

colonization precluded by site  facilities within 100 ft (30.5 m) of suitable  catchment containing prairie bush clover, adversely affect

TZ-¢

clearing for wind energy
project construction activities.

habitat containing prairie bush clover.

Avoid mowing along access roads or
transmission line ROWs in areas
containing suitable habitats.

developers will:

Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

Employ BMPs during and after
construction to control erosion and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.
Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.
Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Plants (Cont.)
Spiranthes Ute ladies’- Culvert and bridge Do not site turbines, access roads, For project boundaries that encompass or May affect, not
diluvialis tresses construction for access roads  transmission line towers, or other project intersect occupied habitat and/or a hydrologic  likely to
may lead to bank erosion, facilities within 100 ft (30.5 m) of suitable  catchment containing Ute ladies’-tresses, adversely affect
sediment loading, or impacts habitat containing Ute ladies’-tresses. Developers will:
on downstream flows that « Employ BMPs to control invasive plants
could result in alteration or associated with construction of access
loss of habitat. roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

» Employ BMPs during and after
construction to control erosion and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.

» Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.

* Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Plants (Cont.)
Platanthera Western Plants may be In counties where w. prairie fringed For project boundaries that encompass or May affect, not

praeclara
orchid
Pinus albicaulis Whitebark
Pine

prairie fringed

disturbed/destroyed; future
colonization may be
precluded by site clearing for
wind energy project
construction activities; and/or
pollinator abundance may be
negatively affected by
construction, operations, or
maintenance.

Plants may be
disturbed/destroyed; future
colonization may be
precluded by site clearing for
wind energy project
construction activities.

orchid is known to occur,
preconstruction evaluations and surveys
are required to identify (1) habitat
containing suitable growing conditions
and (2) species occurrence within and
adjacent to project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 100 ft (30.5 m) of
occupied habitat.

May occur in 29 counties in Montana.
However, occurs on high-elevation sites
at alpine timberline. In counties where
whitebark pine is known to occur,
preconstruction evaluations and surveys
are required to identify occupied sites.

Do not site turbines, access roads,
transmission line towers, or other project
facilities within 300 ft (91 m) of occupied
locations.

intersect occupied habitat and/or a hydrologic
catchment containing w. prairie fringed

likely to
adversely affect

orchid, developers will:

None needed.

Employ BMPs to control invasive plants
associated with construction of access
roads, turbine pads, substations,
collection/distribution lines, and other
infrastructure.

Employ BMPs during and after
construction to control erosion and runoff
along access roads to minimize sediment
deposition in occupied suitable habitat.
Design layout configurations and
construction activities to avoid alterations
in surface water flow, infiltration, and
groundwater levels in occupied habitat.
Restrict all herbicide use within 100 ft
(30.5 m) of suitable habitat containing the
species.

Restrict all vehicular traffic to access
roads, turbine pads, and established
roadways within suitable habitat.

Not likely to
jeopardize the
continued
existence
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Invertebrates
Nicrophorus American Habitat loss or degradation In counties where the species is known None. May affect, not

americanus

ve-¢

Hesperia dacotae

Lampsilis higginsii

burying beetle

Dakota
skipper

Higgins eye

may occur due to movement
of construction equipment
along access roads,
clearing/grading for turbine
pads and substations,
construction of transmission
lines from turbines to the
electrical grid, construction of
access roads, and storage of
equipment. Direct mortality
may also occur from turbine
strikes, increased presence
of attractants (e.g., avian
collision mortality at turbines),
vehicular traffic, or
construction disturbance of
soil during the breeding
season or overwintering
period.

Direct impacts include
mortality due to
ground/vegetation
disturbance, application of
pesticides, or collisions with
vehicles. Indirect impacts
include a loss of native plants
used by Dakota skippers due
to construction of access
roads, turbines, substations,
or transmission lines.

Negative impacts are unlikely
because wind energy
development would not occur
in areas adjacent to potential
Higgins eye habitat.

to occur, preconstruction evaluations
and surveys are required to determine
(1) the presence of suitable habitat and
(2) species occurrence within and
adjacent to project boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in suitable habitat

Do not site turbines, access roads,
transmission line towers, or other project
facilities in occupied habitat.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in aquatic habitat where Higgins
eye mussels may be present.

likely to
adversely affect

For projects that encompass suitable habitat Not likely to
or that occur near occupied habitat: jeopardize the
* Obtain a grassland easement of native continued

prairie, equal to the amount disturbed that  existence

contains obligate plant species to

minimize additional loss to suitable habitat

or improve existing nearby grassland

easements to incorporate obligate plants

to provide additional suitable habitat.
» Avoid using herbicides or pesticides in the

vicinity suitable habitat.

No effect
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Invertebrates
(Cont.)
Oarisma Poweshiek Direct impacts include Do not site turbines, access roads, For projects that encompass suitable habitat Not likely to
poweshiek skipperling mortality due to transmission line towers, or other project  or that occur near occupied habitat: jeopardize the
ground/vegetation facilities in suitable habitat. * Obtain a grassland easement of native continued
disturbance, application of prairie, equal to the amount disturbed that  existence
pesticides, or collisions with contains obligate plant species to
vehicles. Indirect impacts minimize additional loss to suitable habitat
include a loss of native plants or improve existing nearby grassland
used by skipperlings due to easements to incorporate obligate plants
construction of access roads, to provide additional suitable habitat.
turbines, substations, or » Avoid using herbicides or pesticides in the
transmission lines. vicinity suitable habitat.
B Cicindela nevadica  Salt Creek Mortality could occur if wind Do not site turbines, access roads, Should wind farms be developed near saline May affect, but
(& lincolniana tiger beetle energy facility construction transmission line towers, or other project  wetlands measures should be taken to: is not likely to
causes flooding and sediment  facilities in the watersheds of critical adversely affect
transport that inundates habitat locations habitat. Avoid changing existing surface water flows
burrows along creek habitats that would alter existing habitat in the Salt
in Nebraska. Creek and Rock Creek watersheds.
Avoid using herbicides or pesticides in the
vicinity suitable habitat.
Designated Critical habitat has been Do not site turbines, access roads, No effect

critical habitat
for Salt Creek
tiger beetle

designated for four areas of
Salt Creek, totaling
approximately 1,933 ac

(782 ha) in Lancaster and
Saunders Counties,
Nebraska. Saline wetland
and stream complexes found
along Little Salt Creek and
Rock Creek comprise the
critical habitat designation.

transmission line towers, or other project
facilities in critical habitat.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Invertebrates
(Cont.)
Leptodea leptodon  Scaleshell Negative impacts are unlikely Do not site turbines, access roads, No effect
mussel because wind energy transmission line towers, or other project
development would not occur  facilities in or adjacent to aquatic habitat
in areas where scaleshell where scaleshell mussels may be
mussels are present. present.
Fish
Thymallus arcticus  Arctic grayling ~ Stream flow may be altered Do not site turbines, access roads, None needed. Not likely to
by installation of crossing transmission line towers, or other project jeopardize the
structures or sediments and facilities in or adjacent to streams where continued
pollutants may enter the Arctic grayling occur. existence
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.
Salvelinus Bull trout Stream flow may be altered Do not site turbines, access roads, For projects that encompass areas within No effect

confluentus

by installation of crossing
structures or sediments and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.

transmission line towers, culverts, or
other project facilities in or adjacent to
designated core areas, spawning or
rearing habitat, and migratory corridors.

drainages occupied by bull trout:

Employ BMPs during and after
construction to control erosion and runoff
to aquatic habitats.

Avoid using herbicides or pesticides in the
vicinity of aquatic habitats.

Employ measures to minimize the amount
of stream habitat disturbance when
transmission lines and access roads must
be constructed across streams.

Avoid actions that would alter surface
water flow in occupied habitat.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Fish (Cont.)
Designated Designated critical habitat Do not site turbines, access roads, No effect
critical habitat ~ within the UGP Region transmission line towers, or other project
for bull trout includes approximately 37 mi  facilities in or adjacent to designated
(59 km) of streams and 4,107  critical habitat.
ac (1,662 ha) of lakes within
the Saint Mary-Belly River
Basins in Glacier County,
Montana.
Scaphirhynchus Pallid Stream flow may be altered Conduct preconstruction evaluations For projects that encompass areas within No effect

albus sturgeon

by installation of crossing
structures or sediments and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning.

and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in or adjacent to aquatic habitat
where pallid sturgeon occurs.

drainages occupied by pallid sturgeon:

« Employ BMPs during and after
construction to control erosion and runoff
to aquatic habitats.

« Avoid using herbicides or pesticides in the
vicinity of aquatic habitats.

* Employ measures to minimize the amount
of stream habitat disturbance when
transmission lines and access roads must
be constructed across streams.

* Ensure that upstream and downstream
fish passage is maintained in any areas
where stream habitat disturbance occurs.

* Avoid actions that would alter surface
water flow in occupied habitat.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Fish (Cont.)
Notropis topeka Topeka shiner  Stream flow may be altered Conduct preconstruction evaluations in For projects that encompass areas within May affect, but
(=tristis) by installation of crossing areas of potential occurrence to identify drainages with suitable aquatic habitat for the is not likely to
structures or sediments, fish known or suitable habitat within known Topeka shiner: adversely affect
passage through crossing occupied Topeka shiner watersheds Conduct preconstruction surveys to confirm
structures may be precluded within project boundaries. occupied streams within project boundaries.
with improper This requires a permit from the Service.
sizing/design/installation, and Do not site turbines, access roads, « Employ BMPs during and after
pollutants may enter the transmission line towers, or other project construction to control erosion and runoff
water through consumptive facilities in or adjacent to known Topeka to aquatic habitats.
use of water for cleaning or shiner habitat or habitat occupied by « Avoid using herbicides or pesticides in the
erosion and runoff during Topeka shiner. Avoid actions that would vicinity of agquatic habitats.
project development, alter surface water flow in known or * Employ measures to minimize the amount
operation, and occupied habitat (i.e., do not withdraw of stream habitat disturbance when
decommissioning. Water water from suitable habitat).. transmission lines and access roads must
withdrawals for construction be constructed across streams.
may reduce available flows » Ensure that upstream and downstream
and entrain/impinge fish. fish passage is maintained in any areas
where stream habitat disturbance occurs.
* Avoid actions that would alter surface
water flow in occupied habitat.
Designated Stream flow may be altered Do not site turbines, transmission line No effect
critical habitat by installation of crossing supports, access roads, or other project
for Topeka structures or by sediments; facilities in or adjacent to designated
shiner fish passage through critical habitat. Avoid actions that would

crossing structures may be
precluded with improper
sizing/design/installation; and
pollutants may enter the
water through consumptive
use of water for cleaning or
erosion and runoff during
project development,
operation, and
decommissioning. Water
withdrawals for construction
may reduce available flows.

alter surface water flow in occupied
habitat (i.e., do not withdraw water from
Topeka shiner critical habitat).
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Reptiles
Sistrurus Eastern Direct mortality may occur Conduct preconstruction evaluations For projects that encompass occupied Not likely to
catenatus massasauga  from ground-breaking and/or surveys in areas of potential habitat or that occur near occupied habitat: jeopardize the
catenatus activities associated with occurrence to identify suitable habitat * Minimize disturbance (e.g., mowing, continued
. . - . burning, excessive foot traffic) in suitable .
construction or from vehicle and areas of occurrence within project existence

collisions along access roads.

boundaries.

Do not site turbines, access roads,
transmission line towers, or other project
facilities in occupied habitat.

mesic grassland and prairie habitats,
especially during the spring months.
Maintain ecological connectivity between
parcels of suitable habitat within project
boundaries.

Identify and implement strategies to
reduce potential for road mortality on
access roads (e.g., close roads or limit
traffic during migration times, create road
diversion structures to detour snakes, or

postsigns). .
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TABLE 2.3-2 (Cont.)

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Effect
Determination

Species-Specific

Conservation Measures®

Common
Scientific Name Name
Birds
Centrocercus Greater sage-

urophasianus grouse

Loss and fragmentation of
shrub-dominated habitat may
occur from construction of
access roads, turbine pads,
transmission lines, and
substations. Sage grouse
tend to avoid suitable habitat
due to the fragmentation and
presence of tall structures
such as turbines, construction
work crews and equipment,
and vehicular traffic. Survival
and reproduction can be
negatively affected; changes
in habitat quality, predator
communities, or disease
dynamics can negatively
impact sage grouse.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat,
known core population areas, and lek
locations, within project boundaries.

Do not site turbines, access roads,
transmission lines, or other project
facilities within greater sage grouse core
population areas. .

For projects that encompass potential Not likely to
(e.g., migration) sage-grouse habitat within jeopardize the
the range of the species: continued

» Do not use guy wires for turbine or existence

meteorological tower supports. All
existing guy wires should be marked with
recommended bird deterrent devices.

Do not place new meteorological towers
within 4 mi (6.4 km) of active sage-grouse
leks, unless they are out of the direct line
of sight of the active lek.

Restrict surface use activities in suitable
sage-grouse nesting habitat located within
4 mi (6.4 km) of a known lek.

Disturbed areas in shrub/

grassland habitat should be maintained
with >10% shrub cover and grasses
greater than 6—7 in. (15-18 cm) tall.
Decrease habitat fragmentation by limiting
the number of access roads through
sagebrush habitat.

Bury all project-related collector and
distribution lines.

Do not place overhead power lines in
suitable sage-grouse nesting habitat
located within 2 mi (3.2 km) of a known
lek.

Install bird flight diverters on new
overhead power lines that are located
within occupied sage-grouse habitat.

Do not build new fences in occupied
habitat and remove or mark existing
fences with bird flight diverters.

Report incidences of mortality or injury of
sage-grouse individuals within the project
area to the appropriate Service Ecological
Services Field Office.
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TABLE 2.3-2 (Cont.)

Scientific Name

Common
Name

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Effect
Determination

Species-Specific

Conservation Measures®

Birds (Cont.)

Sterna antillarum

Charadrius
melodus

Interior least
tern

Piping plover

Designated
critical habitat
for piping
plover

Direct mortality may occur
from collision with turbine
blades. Loss of habitat may
also occur due to erosion
along access roads and tern
avoidance of suitable habitat
near construction.

Direct mortality may occur
from collision with turbine
blades. Habitat loss may
occur due to construction of
wind energy facilities, access
roads, and transmission lines.
Erosion due to construction of
access roads may affect
nesting and foraging habitat.

Habitat loss may occur due to
construction of wind energy
facilities, access roads, and
transmission lines. Erosion
due to construction of access
roads may affect nesting and
foraging habitat.

Do not site turbines, access roads,
transmission lines, or other project
facilities within 0.50 mi (0.8 km) of
suitable sandbar habitat, reservoir
shorelines, or other known shoreline
nesting, resting, and foraging areas.

Do not site turbines, access roads,
transmission lines, or other project
facilities within 2 mi (3.2 km) of suitable
sandbar habitat, reservoir shorelines,
alkali wetlands, or other known shoreline
nesting, resting, and foraging areas.

Do not site turbines, transmission lines,
access roads, or other project facilities
in or within 2 mi (3.2 km) of designated
critical habitat.

Conduct construction activities during the
non-breeding season in areas near known
occupied habitat.

May affect, but
is not likely to
adversely affect

Mark new overhead power lines within 1 mi
(1.6 km) of known least tern habitat with bird
flight diverters.

If least terns nest in the project area during
construction, avoid construction activities
within 0.5 mi (0.8 km) of nesting areas during
late April to August.

Mark new overhead power lines within 1 mi
(1.6 km) of known piping plover habitat with
bird flight diverters.

May affect, but
is not likely to
adversely affect

If piping plovers nest in the project area
during construction, avoid construction
activities within 0.5 mi (0.8 km) of nesting
areas during late April to August.

No effect

SIad ABiau3 puip dON ¥eid

€10¢ YaleN



ce-¢

TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Birds (Cont.)
Anthus spragueii Sprague’s Fragmentation of habitat from  Avoid placement of turbines, access Design layouts to minimize further Not likely to
pipit roads, substations, and roads, and transmission lines on or fragmentation of native prairie habitats that jeopardize the
turbine placement in within 1,000 ft (304.8 m) of suitable are suitable for Sprague’s pipit. continued
grassland communities is native prairie tracts larger than 70 ac existence

likely the greatest impact on
Sprague’s pipits. Direct
mortality may occur from
collision with turbine blades
or overhead transmission
lines during aerial breeding
displays or during periods of
low visibility. Sprague’s pipits
may also avoid suitable
habitat due to vehicular traffic
and the presence of tall
structures such as turbines.
Nesting birds may be affected
by construction.

(0.28 km?).

Conserve or restore native prairie habitats to
offset impacts on native prairie caused by
fragmentation, as determined in tiered site-
specific consultation.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Species-Specific Effect
Conservation Measures® Determination

Common
Scientific Name Name Potential Impacts
Birds (Cont.)
Grus Americana Whooping Mortality may occur from
crane collision with turbine blades

or overhead power lines.
Suitable wetland habitat may
be avoided as a result of
construction activities or may
be degraded by erosion and
runoff from access roads.

For projects that that occur within the
portion of the whooping crane migration
corridor that encompasses 95% of
historic sightings:

« Conduct preconstruction evaluations
and/or surveys to identify wetlands
that provide potentially suitable
stopover habitat.©

* Do not site turbines, transmission
lines, access roads, or other project
facilities within or adjacent to
wetlands that provide suitable
stopover habitat or within 5 mi (8 km)
of the Platte or Niobrara Rivers.

For projects that that occur within the portion May affect, but
of the whooping crane migration corridor that  is not likely to
encompasses 95% of historic sightings: adversely affect
* Place state-of-the-art bird flight diverters

on any new or upgraded overhead

collector, distribution, and transmission

lines located within 1 mi (1.6 km) of

suitable stopover habitat.
» Establish a procedure for preventing

whooping crane collisions with turbines

during operations by establishing and

implementing formal plans for monitoring

the project site and surrounding area for

whooping cranes during spring and fall

migration periods throughout the

operational life of the project and shutting

down turbines and/or construction

activities within 2 mi (3.2 km) of whooping

crane sightings. Specific requirements of

the monitoring and shutdown plan will be

determined during site-specific ESA

consultations, but will include adequate

coverage (appropriate dates, times,

numbers, and qualifications of observers)

based on size of the wind farm.

* Instruct workers to avoid disturbance of

cranes present near project areas.

«  Within the portion of the whooping crane

migration corridor that encompasses 95%
of historic sightings, the acreage of
wetlands that are suitable migratory
stopover habitat located within a 1 mi

(1.6 km) radius of turbines may be
mitigated based upon site-specific
evaluations.
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TABLE 2.3-2 (Cont.)

Species-Specific Survey

Common Requirements and Species-Specific Effect
Scientific Name Name Potential Impacts Avoidance MeasuresP Conservation Measures® Determination
Birds (Cont.)
Designated Degradation of designated Do not site turbines, transmission lines, No effect
critical habitat  critical habitat may occur, access roads, or other project facilities
for whooping impacting roosting and within 5 mi (8 km) of designated critical
crane feeding behavior and habitat.
avoidance of that habitat.
Mammals
Gulo gulo luscus North Negative impacts are May occur in 29 counties in Montana. None needed. Not likely to
American unlikely, due to the lack of However, North American wolverines jeopardize the
wolverine suitable habitat in the vicinity inhabit habitats with near-arctic continued
of areas best suited for wind conditions wherever they occur. They existence

Black-footed
ferret

Mustela nigripes

energy development.

Negative impacts other than
global warming would include
disturbance, infrastructure
development and roads.

Potential impacts include loss
of habitat and prey, predation
by larger carnivores, disease
transport, and direct mortality
from vehicle collisions.

are dependent on deep persistent snow
cover for successful denning.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in occupied areas.

Coordinate with the Service on any
sitings of turbines, transmission lines,
access roads, or other project facilities
on black-footed ferret reintroduction
sites.

Conduct preconstruction surveys within
100 miles of reintroduction sites and in
areas of suitable habitat, (as per the
1989 survey protocols) within project
boundaries.

May affect, but
is not likely to
adversely affect
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TABLE 2.3-2 (Cont.)

Scientific Name

Common
Name

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Species-Specific Effect
Conservation Measures® Determination

Mammals (Cont.)

Lynx canadensis

Canis lupus

Canada lynx

Designated
critical habitat
for Canada
lynx

Gray wolf

Negative impacts are
unlikely, due to the lack of
suitable habitat in the vicinity
of areas best suited for wind
energy development.

Wolves may be displaced or
migratory corridors may be
altered due to fragmentation
of previously undeveloped
habitats. Mortality may occur
from vehicle collisions or
shootings due to human
access into previously
undisturbed areas.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in boreal forested habitats occupied by
Canada lynx.

Do not site turbines, transmission lines,
access roads, or other project facilities
in boreal forested habitats that may
provide linkage between occupied
habitats.

Do not site turbines, transmission lines,
access roads, or other project facilities
within designated critical habitat.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in habitats occupied by gray wolf.

No effect

No effect

May affect, but
is not likely to
adversely affect
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TABLE 2.3-2 (Cont.)

Potential Impacts

Species-Specific Survey
Requirements and

Avoidance MeasuresP

Effect
Determination

Species-Specific

Conservation Measures®

9€-¢

Common
Scientific Name Name
Mammals (Cont.)
Ursus arctos Grizzly Bear
horribilis
Myotis sodalis Indiana bat

Negative impacts are unlikely
due to the lack of suitable
habitat in the vicinity of areas
best suited for wind energy
development.

Mortality may occur from
turbine collision or
barotrauma.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable habitat
and areas of occurrence within project
boundaries.

Do not site turbines, transmission lines,
access roads, or other project facilities
in habitats occupied by grizzly bear.

Conduct preconstruction evaluations
and/or surveys in areas of potential
occurrence to identify suitable foraging
and roosting habitat within project
boundaries and to identify the distance
from project boundaries to hibernacula
used by Indiana bats.

Increase turbine cut-in speeds at
developments within the counties where
the Indiana bat is listed.

Do not site turbines in areas within 20 mi
(32 km) of hibernacula used by Indiana
bats or within 1000 ft (300 m) of suitable
foraging and roosting habitat.

No effect

Immediately report observations of Indian bat
mortality to the appropriate Service office.

May affect, but
is not likely to
adversely affect

All of the applicable surveys, avoidance measures, and conservation measures are required for a project in order for ESA Section 7 consultation to be completed using the

programmatic consultation approach. Otherwise, project-specific consultation would need to be initiated. The effect determination was developed to account for the potential
impact after required avoidance and minimization measures were assessed.

The overarching requirement for every species in this table is that any surveys will be coordinated with the Service’s Ecological Services Field Office, survey results will be

shared, and any adverse impacts effectively avoided for the life of the project.(i.e., efficacy of mitigation measures to avoid impacts are periodically evaluated and updated).
Corrective mitigation measures also will be coordinated with the Service.

Potentially suitable migratory stopover habitat for whooping cranes is considered to consist of wetlands with areas of shallow water without visual obstructions (i.e., high or dense

vegetation) and submerged sandbars in wide, unobstructed river channels that are isolated from human disturbance (Service 2010b).

Based on guidance developed by the Service. Available at http://www.fws.gov/midwest/endangered/mammals/inba/WindEnergyGuidance.html.
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accommaodating the majority of wind energy projects likely to occur within the UGP Region.

This met one of the agencies’ objectives of establishing programmatic processes that would
facilitate environmental evaluations for most of the requests for interconnection to Western's
transmission system and for most of the requests to accommodate wind energy development on
areas under Service easements. The agencies believe that the numbers of wind energy
development projects that will be unable to implement the programmatic avoidance measures,
minimization measures, or mitigation measures would be small and environmental evaluations
could be conducted for such projects using project-specific NEPA evaluations and ESA

Section 7 consultations that do not tier from the proposed programmatic environmental
evaluation process.

The draft measures were developed by first identifying avoidance areas (e.g., types of
habitats or locations) within the UGP Region where specific wind energy development and
operational activities would be precluded or restricted in order to protect federally listed species
and designated critical habitat within the UGP Region without affecting the ability for most wind
energy projects to proceed. Species-specific avoidance measures are intended to limit the
potential for most of the direct impacts of wind energy development and operations on
designated critical habitats, on habitat areas considered vital to maintaining existing populations
of federally listed species, and on individual organisms in areas known to be occupied by
federally listed species. If there was information about species-specific threats to survival,
habitat use, or behavior that indicated that the avoidance measures alone would not be
sufficient to reasonably limit the potential for adverse effects, species-specific minimization
measures were identified that would further reduce the potential for adverse effects through
implementation of BMPs. For some species (e.g., whooping crane) species-specific mitigation
measures were identified to compensate for potentially adverse losses of habitat or habitat use
that could result from wind energy development and operation even if avoidance and
minimization measures were applied.

Information about wind energy impacts on listed species is in its early stages. The
overarching requirement for every species in table 2.3-2 is that any surveys will be coordinated
with the Service’s Ecological Services Field Office. Survey results will be shared and any
adverse impacts (plus the efficacy of mitigation measures to preclude impacts) on species will
be reported, and corrective mitigation measures will be coordinated with those offices through
the ESA Section 7 consultation. Similar information needs regarding migratory birds will also be
coordinated with Service’s Ecological Services Field Office.

Nineteen wind energy companies (the Wind Energy Whooping Crane Action Group
known as “WEWAG"), convened and coordinated by the American Wind Energy Association,
are developing the Great Plains Wind Energy Habitat Conservation Plan (GPWE HCP).
WEWAG is collaborating with Region 2 (the Southwest) and Region 6 (Mountain-Prairie) of the
Service, as well as each of the nine State wildlife agencies involved, in drafting the plan. The
GPWE HCP covers a 200-mi-wide (320-km-wide) corridor across nine States: North Dakota,
South Dakota, Montana, Colorado, Nebraska, Kansas, New Mexico, Oklahoma, and Texas.
The goal of the GPWE HCP is to comprehensively address potential wind energy development
impacts on listed or sensitive species, contributing to more effective conservation efforts and
reducing the burden of permit processing on the Service and wind energy developers.

The GPWE HCP is currently analyzing the potential impacts resulting from the
development and operation of wind energy facilities on four species: the endangered whooping
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crane (Grus americana), the endangered interior least tern (Sterna antillarum athalassos), the
endangered piping plover (Charadrius melodus), and the lesser prairie-chicken (Tympanuchus
pallidicinctus), a candidate species. The final list of covered species may include all four of
these species, a subset of them, or additional species, based on the outcome of the impact
assessment and planning process. Three of these species, the whooping crane, the interior
least tern, and the piping plover, occur within the UGP Region and are considered in the PEIS.
When completed, the GPWE HCP may provide additional information pertaining to potential
impacts to populations of these species from development of wind energy projects and may
also identify appropriate BMPs and mitigation measures, in addition to those identified in this
PEIS. Additional information pertaining to the GPWE HCP is available at
http://www.greatplainswindhcp.org/index.cfm.

Compliance with the Bald and Golden Eagle Protection Act. Wind energy projects
within some areas of the UGP Region have a potential to adversely affect bald and golden
eagles. On July 9, 2007, the final rule (72 FR 37346) removing the bald eagle in the lower
48 States from the list of endangered and threatened wildlife was published; it became effective
on August 8, 2007. Bald and golden eagles continue to be protected by the BGEPA
(16 USC 668-668c), and the MBTA (16 USC 703 et seq.). Both acts prohibit killing, selling or
otherwise harming eagles, their nests, or their eggs. On June 5, 2007, the Service announced a
final definition of “disturb,” (72 FR 31132), a notice of availability for the final National Bald Eagle
Management Guidelines (72 FR 31156), and a proposed regulation that would establish a
permit process to allow a limited amount of “take” consistent with the preservation of bald and
golden eagles (72 FR 31141). A final rule was published on May 20, 2008 (73 FR 29075)
providing a process for permits for disturbance and take. The Service’s existing authority to
authorize “take” in 50 CFR 22 (e.g., scientific, educational, or religious purposes) is included in
this final rule. In September 2009, the Service published a final rule establishing new permit
regulations under the BGEPA for nonpurposeful take of eagles (74 FR 46836). These
regulations are related to permits to take eagles where the take is associated with, but not the
purpose of, otherwise lawful activities. The regulations provide for both standard permits and
programmatic permits.

Documented occurrence of eagles can be acquired from the local U.S. Fish and Wildlife
Ecological Services office, State wildlife agencies, or State natural heritage databases. In
accordance with the Service’s Land-Based Wind Energy Guidelines (Service 2012), surveys
during early project development should identify all important eagle use areas (nesting,
foraging, and winter roost areas) within the project’s footprint. If eagle use areas occur within a
10-mi (16-km) radius of a project footprint, the project developer would need to develop an
Eagle Conservation Plan (ECP) in order to be able to tier off of this Programmatic EIS.

The Draft Eagle Conservation Plan Guidance (Service 2011) provides recommendations
for the development of ECPs to support issuance of eagle programmatic take permits for wind
facilities. Programmatic take permits would authorize limited, incidental mortality and
disturbance of eagles at wind facilities, provided effective offsetting conservation measures that
meet regulatory requirements are carried out. To comply with the permit regulations,
conservation measures must avoid and minimize take of eagles to the maximum degree and,
for programmatic permits necessary to authorize ongoing take of eagles, advanced
conservation practices (ACPs) must be implemented such that any remaining take is
unavoidable. Further, for eagle management populations that cannot sustain additional
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mortality, any remaining take must be offset through compensatory mitigation such that the net
effect on the eagle population is, at a minimum, no change. The Draft Eagle Conservation Plan
Guidance interprets and clarifies the permit requirements in the regulations in 50 CFR 22.26
and 22.27.

It is recommended that ECPs be developed in five stages. Each stage builds on the
prior stage, such that together the process is a progressive, increasingly intensive look at likely
effects of the development and operation of a particular site and configuration on eagles. The
Draft Eagle Conservation Plan Guidance recommends that project developers employ fairly
specific procedures in their site assessments so the data can be combined with that from other
facilities in a formal adaptive management process. This adaptive management process is
designed to reduce uncertainty about the effects of wind facilities on eagles. Project developers
are not required to use the recommended procedures; however, if different approaches are
used, the developer should coordinate with the Service in advance to ensure that proposed
approaches would provide comparable data.

The Draft Eagle Conservation Plan Guidance recommends that at the end of each of the
first four stages, project developers determine which of the following categories the project, as
planned, falls into: (1) high risk to eagles, little opportunity to minimize effects; (2) high to
moderate risk to eagles, but with an opportunity to minimize effects; (3) minimal risk to eagles;
or (4) uncertain. Projects in category 1 should be moved, significantly redesigned, or
abandoned because the project would likely not meet the regulatory requirements for permit
issuance. Projects in categories 2, 3, and possibly 4 would be candidates for ECPs. ltis
recommended that project developers use a standardized approach to categorize the likelihood
that a site or operational alternative will meet standards in 50 CFR 22.26 for issuance of a
programmatic eagle take permit. Biologists from the Service are available to work with project
developers in the development of their ECP.

During project-specific NEPA evaluations, project developers would apply to the Service

for a programmatic take permit for bald or golden eagles under 50 CFR 22.26. If granted, a
programmatic permit would authorize limited, incidental mortality and disturbance of eagles at
wind facilities, provided effective offsetting conservation measures are implemented that meet
regulatory requirements. Regardless of when and whether a permit is authorized, the project
developer should demonstrate due diligence in avoiding and minimizing take of eagles. Due
diligence would be documented through the completion of an ECP and implementing ACPs.
This may also entail require development of an Avian and Bat Protection Plan.

Visual Resources. This subsection provides a summary of BMPs and mitigation
measures for addressing potential impacts on visual resources. Refer to section 5.7.1.3 for a
more extensive listing of BMPs and mitigation measures that may be appropriate and applicable
for specific projects.

» The public shall be involved and informed about the visual site design
elements of the proposed wind energy facilities. Possible approaches include
conducting public forums for disseminating information and using computer
simulation and visualization techniques in public presentations.
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* Turbine arrays and turbine design shall be integrated with the surrounding
landscape. Design elements to be addressed include visual uniformity, use
of tubular towers, proportion and color of turbines, nonreflective paints, and
prohibition of commercial messages on turbines.

* Other site design elements shall be integrated with the surrounding
landscape to the extent practicable. Elements to address include micrositing
to take advantage of local topography, minimizing the profile of the ancillary
structures, burial of power collection systems, prohibition of commercial
symbols, and lighting. Regarding lighting, efforts shall be made to minimize
the need for and amount of lighting on ancillary structures.

Soil Resources. This subsection provides a summary of BMPs and mitigation
measures for addressing potential impacts on soil resources. Refer to section 5.2.3.1 for a
more extensive listing of BMPs and mitigation measures that may be appropriate and applicable
for specific projects.

» As feasible, construction and maintenance activities shall be conducted when
the ground is frozen or when soils are dry and native vegetation is dormant.

» Disturbed areas that are not actively under construction shall be stabilized
using methods such as erosion matting or soil aggregation, as the site
conditions warrants.

« Excavation areas (and soil piles) shall be isolated from surface water bodies
using silt fencing, bales, or other accepted and appropriate methods to
prevent sediment transport by surface runoff.

» Topsoil shall be salvaged from all excavation and construction activities to
reapply to disturbed areas once construction is completed.

Water Resources. This subsection provides a summary of BMPs and mitigation
measures for addressing potential impacts on water resources. Refer to section 5.3.2 for a
more extensive listing of BMPs and mitigation measures that may be appropriate and applicable
for specific projects.

» Turbines or transmission support structures shall not be placed in waterways
or wetlands.

* New roads shall be sited to avoid crossing streams and wetlands and
minimize the number of drainage bottom crossings.

» Standard erosion control BMPs shall be applied to all construction activities

and disturbed areas (e.g., sediment traps, water barriers, erosion control
matting), as applicable, to minimize erosion and protect water quality.
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» Drainage ditches shall be constructed only where necessary and shall use
appropriate structures at culvert outlets to prevent erosion.

» Alteration of existing drainage patterns shall be avoided, especially in
sensitive areas such as erodible soils or steep slopes.

Air Quality. This subsection provides a summary of BMPs and mitigation measures for
addressing potential impacts on air quality. Refer to section 5.4.2 for a more extensive listing of
10 BMPs and mitigation measures that may be appropriate and applicable for specific projects.

11
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12 * All pieces of heavy equipment used during construction shall meet emission
13 standards specified in the appropriate State regulations, and routine

14 preventive maintenance shall be conducted, including tune-ups to

15 manufacturer specifications to ensure efficient combustion and minimum

16 emissions.

17

18 » Stockpiles of soils shall be sprayed with water, covered with tarpaulins,

19 and/or treated with appropriate dust suppressants, especially when high-wind
20 or storm conditions are likely. Vegetative plantings may also be used to limit
21 dust generation for stockpiles that will be inactive for relatively long periods.
22

23

24 Ground Transportation.

25

26 » Atransportation plan shall be developed, particularly for the transport of

27 turbine components, main assembly cranes, and other large pieces of

28 equipment. The plan shall consider specific object sizes, weights, origin,

29 destination, and unique handling requirements and shall evaluate alternative
30 transportation approaches. In addition, the process to be used to comply with
31 unique State requirements, U.S. Department of Transportation (DOT)

32 requirements and to obtain all necessary permits shall be clearly identified.
33

34 « A traffic management plan shall be prepared for the site access roads to

35 ensure that no hazards would result from the increased truck traffic and that
36 traffic flow would not be adversely impacted. This plan shall incorporate

37 measures such as informational signs, flaggers when equipment may result
38 in blocked throughways, and traffic cones to identify any necessary changes
39 in temporary lane configuration.

40

41

42 Noise. This subsection provides a summary of BMPs and mitigation measures for

43  addressing potential impacts on noise. Refer to section 5.5.2 for a more extensive listing of
44  BMPs and mitigation measures that may be appropriate and applicable for specific projects.
45

46 « Developers of a wind energy development project shall take measurements
47 to assess existing background noise levels at a given site and compare them
48 with the anticipated noise levels associated with the proposed project.

49
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» A process shall be established for documenting, investigating, evaluating,
and resolving project-related noise complaints.

» All equipment shall be maintained in good working order in accordance with
manufacturer specifications. Suitable mufflers and/or air-inlet silencers
should be installed on all internal combustion engines and certain
compressor components.

Noxious Weeds and Pesticides. This subsection provides a summary of BMPs and
mitigation measures for controlling noxious weeds and for use of pesticides. Refer to
sections 5.6.2 and 5.12.1.4 for a more extensive listing of BMPs and mitigation measures that
may be appropriate and applicable for specific projects.

» Operators shall develop a plan for control of noxious weeds and invasive
species, which could occur as a result of new surface disturbance activities.
The plan shall address monitoring, education of personnel on weed
identification, the manner in which weeds spread, and methods for treating
infestations. The use of certified weed-free mulching shall be required. If
trucks and construction equipment are arriving from locations with known
invasive vegetation issues, a controlled inspection and cleaning area shall be
established to visually inspect construction equipment arriving at the project
area and to remove and collect seeds that may be adhering to tires and other
equipment surfaces.

» If pesticides are used on the site, an integrated pest management plan shall
be developed to ensure that applications would be conducted in an
appropriate manner and would entail only the use of pesticides registered
with the U.S. Environmental Protection Agency (EPA). Pesticide use shall be
limited to nonpersistent, immobile pesticides and shall only be applied by a
properly licensed applicator in accordance with label and application permit
directions and stipulations for terrestrial and aquatic applications.

Paleontological, Cultural, and Historic Resources. This subsection provides a
summary of BMPs and mitigation measures for addressing potential impacts on paleontological,
cultural, and historic resources. Refer to sections 5.8.1.6 and 5.9.1.6 for a more extensive
listing of BMPs and mitigation measures that may be appropriate and applicable for specific
projects.

» As appropriate, the Service and Western shall consult with Native American
tribal governments early in the planning process to identify issues regarding
the proposed wind energy development, including issues related to the
presence of cultural properties, access rights, disruption to traditional cultural
practices, and impacts on visual resources important to the tribe(s).

» If cultural resources are known to be present at the site, or if areas with a

high potential to contain cultural material have been identified, consultation
with the SHPO shall be undertaken by the appropriate Federal agency
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(e.g., Western, the Service, USFS, BLM). In instances where Federal
oversight is not appropriate, developers can interact directly with the SHPO.

e Cultural resource surveys shall be conducted in any area where
ground-disturbing activities are planned, unless the area has been previously
surveyed within the past 10 years.

e Cultural resources discovered during construction shall immediately be
brought to the attention of the lead Federal agency or agencies. Work shall
be halted in the vicinity of the find to avoid further disturbance of the
resources while they are being evaluated and appropriate mitigation plans
are being developed.

» Developers shall determine whether paleontological resources exist in a
project area on the basis of the sedimentary context of the area; a records
search of Federal, State, and local inventories for past paleontological finds in
the area; review of past paleontological surveys; and/or a paleontological
survey. A paleontological resources management plan shall be developed
for areas where there is a high potential for paleontological material to be
present.

2.3.3 Alternative 2: Programmatic Regional Wind Energy Development Evaluation
Process for Western and No Wind Energy Development on Service Easements

Under Alternative 2, Western would analyze typical impacts of wind energy development
and would request implementation of the applicable and appropriate standardized BMPs and
mitigation measures for interconnection requests as identified for Alternative 1. Project-specific
NEPA evaluations (including analysis of cumulative impacts) would be required by Western for
interconnection requests, but those NEPA evaluations would tier off of the analyses in this PEIS
as long as the project developer is willing to implement the appropriate BMPs and mitigation. If
a developer does not wish to implement the evaluation process, BMPs, or mitigation measures
identified for this alternative, a separate NEPA evaluation of the interconnection request that
does not tier off the analyses in the PEIS would be required.

Under Alternative 2, the Service would not allow easement exchanges for wind energy
development. Consequently, no wind energy development could occur on the particular tract(s)
of land that are covered by Service-administered easements.

2.3.4 Alternative 3: Regional Wind Energy Development Evaluation Process for Western
and the Service with No Programmatic BMPs or Mitigation Measures

Under Alternative 3, as with the other alternatives considered in this PEIS, projects
would be required to meet established Federal, State, and local regulatory requirements.
However, no additional BMPs or mitigation measures would be requested of project developers
by Western or the Service for wind energy projects. Project-specific NEPA evaluations would
be required. If an easement exchange would be necessary for a project to proceed, the Service
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would evaluate the proposed project as presented by the developers, without requiring
additional modifications to reduce the environmental impacts.

2.3.5 Alternatives Considered but Eliminated from Detailed Analysis

Western and the Service considered whether additional alternatives beyond those being
fully analyzed in this PEIS as described in section 2.3 should be evaluated. This included
consideration of the public comments received during the scoping period held in 2008 (see
chapter 8 for a discussion of the public scoping activities) and discussions among agency
managers and environmental scientists who were familiar with the potential effects of wind
energy development and the needs of the agencies relative to wind energy evaluations.

An alternative under which Western would not consider additional interconnection
requests from wind energy projects was eliminated from further consideration because allowing
nondiscriminatory transmission access to facilities operated by Western is legally mandated
under Western’s Tariff and because such an alternative would not meet Western'’s stated
purpose and need for the proposed action.

2.4 DESCRIPTION OF POTENTIAL DEVELOPMENT SCENARIOS

In order to evaluate potential impacts associated with the alternatives for this PEIS, two
standardized wind energy development scenarios were developed for the UGP Region and
considered for the analyses of impacts presented in chapters 5, 6, and 7. The development
time frame analyzed is from the present to 2030 to be consistent with modeling conducted by
DOE to explore how 20 percent of the Nation’s electricity could be generated from wind energy
by 2030 (DOE 2008). Two estimates for wind energy development within the region were used
to bound analyses of potential natural resource impacts:

1. Projected wind energy development based on extrapolation of the levels of
development within the UGP Region States from 2000 through 2010; and

2. Projected wind energy development based on modeling conducted by the
National Renewable Energy Laboratory (NREL) to identify how 20 percent of
the Nation’s electrical generation could be produced by wind energy by the
year 2030 (DOE 2008).

The analytical scenarios identify the potential levels of future wind energy development
activities that may occur within the UGP Region through the year 2030 and are not specific to
particular alternatives. A variety of factors (e.g., economic, social, and political constraints)
beyond the control or influence of Western or the Service are likely to limit wind energy
development within the UGP Region to some level below that projected in the upper bound of
the analytical scenarios. However, the analytical scenarios are evaluated in this PEIS as the
range of potential levels of additional wind energy development that could occur within the UGP
Region by 2030 in order to describe potential environmental impacts in the PEIS. A detailed
description of the methodology used to develop the analytical scenarios is provided in
appendix B; projected levels of overall and new generation capacity under the two projection
scenarios are presented in table 2.4-1. Estimates of the number of turbines and the amount of
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TABLE 2.4-1 Current and Projected Wind Energy Generation Capacity (MW)
for the UGP Region States under Different Development Scenarios?

Overall Capacity by 2030 New Capacity by 2030
Projected 20 Percent Projected 20 Percent
State 2010°  Trend®  Wind Energyd Trend®  Wind Energyd

lowa 3,675 9,597 19,910 5,922 16,235
Minnesota 2,192 5,475 9,940 3,283 7,748
Montana 386 1,115 5,260 729 4,874
Nebraska 213 514 7,880 301 7,667
North Dakota 1,424 3,451 2,260 2,027 836
South Dakota 709 1,274 8,060 565 7,351
UGP Region Total 8,599 21,427 53,310 12,828 44,711

a8  See appendix B for description of methodology used to develop projections.
b Installed generation capacity as of the end of 2010. Source: DOE (2011).

¢ Projected wind energy generation capacity based on trend in wind energy development
for UGP Region States from 2000 through 2010.

d  Projected wind energy generation capacity based on estimates for levels of
development needed to achieve generation of 20 percent of electricity from wind
energy by 2030. Sources: DOE (2008); Kiesecker et al. (2011).

land that would be affected by construction and operation of wind energy facilities within the
UGP Region were developed using the projected levels of generation capacity and the
assumptions and methods presented in appendix B.

Predicting exactly where future wind energy development is likely to occur within the
UGP Region is difficult. While not all of the lands within the UGP Region are suitable for
development of wind energy projects because of factors such as lack of suitable wind regimes,
unsuitable land cover types, steep slopes, open water and wetland areas, urban development,
and Federal and State land use restrictions, most of the area is predicted to have a suitable
wind resource for energy development. NREL has modeled and mapped the wind resources in
each of the UGP Region States and has determined that wind resources in Wind Power Class 3
and higher could be economically developable by 2030 (i.e., during the time frame under
consideration). Therefore, for the purposes of evaluating the impact of the likely wind energy
development, the focus is on those areas where the wind resource potential is Wind Power
Class 3 or greater (figure 2.4-1).

In addition to the wind resource alone, a number of assumptions regarding other factors
that affect the appropriateness of particular locations for wind energy development were
used to identify which areas within the UGP Region would be most suitable for wind energy
development. A similar analysis was conducted by the Western Governors’ Association to
evaluate the suitability of lands in the Western United States for development of renewable
energy facilities (Western Governors’ Association and U.S. Department of Energy 2009) and
information and assumptions regarding suitability criteria for utility-scale wind energy
development for that analysis were incorporated into the analysis for the UGP Region. In
general, the suitability analysis incorporated information about land cover, slope, wind power
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FIGURE 2.4-1 Distribution of Wind Energy Resources in the UGP Region (Source: NREL)
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class, protected lands, and proximity to existing energy infrastructure to develop an overall
index of wind development suitability for locations within the UGP Region; these index values
were categorized as low, medium, and high suitability. The methods for calculating suitability
index values are described in appendix E and the results of the analysis are presented in
figure 2.4-2.

Due to the cost of acquiring rights-of-way (ROWSs) and building transmission lines, the
cost of a wind energy project would increase significantly with increasing distance from existing
transmission services to which it could connect. Therefore, to further delineate the areas within
the UGP Region where wind energy projects are likely to request interconnection to Western’s
transmission facilities, areas within 25 mi (40 km) of existing transmission infrastructure,
particularly substations, operated by Western were identified (figure 2.4-3). In addition, the
resources that could be present in areas managed as wetland and grassland easements by the
Service (figure 2.4-3) are considered as part of the programmatic alternatives evaluated in the
PEIS. Overall, the areas within 25 mi (40 km) of Western's transmission substations
encompass more than 92 million ac (151,561 mi2) (37 million ha [392,541 km?2]) within the UGP
Region (table 2.4-2).

Based on the projections for wind energy development for the UGP Region between
now and 2030, it is estimated that the land area associated with development of new projects
(1.1 to 3.8 million ac [0.4 to 1.5 million ha] for 115 to 400 projects) would encompass about
2.1 to 7.2 percent of the lands identified as having high suitability for wind energy development
within the UGP Region (table 2.4-2 and appendix B). Information about generation capacity and
number of turbines for 25 wind energy projects built within the UGP Region between 2000 and
2010 is shown in table 2.4-3. With a total capacity of 3,027 MW, these 25 projects represent
about 35 percent of the total wind energy generation capacity for all of the UGP Region States
as of 2010 (table 2.4-1). Itis unknown what proportion of new development within the UGP
Region would request interconnection to Western’s transmission facilities or would request
placement of facilities on easements managed by the Service. Four projects, representing
about 15 percent of the generation capacity of the 25 projects identified in table 2.4-3, are
interconnected to Western’s transmission facilities. To date, portions of four wind energy
projects and a total of 33 turbines have been placed on Service easements within the UGP
Region. Since it is anticipated that areas with high wind energy potential would be preferred
over areas with lower wind development potential and that areas closer to existing transmission
capacity would be preferable to areas farther from existing transmission capacity, the areas
within 25 mi (40 km) of Western’s transmission substations are shown together with wind
development potential categories in figure 2.4-4; the acreages of lands in different wind
development potential categories are presented in table 2.4-2.

The impact analyses (chapters 5, 6, and 7) address issues related to the different
phases of wind energy development at a programmatic level. All phases of wind energy
development are included in the analyses: site characterization, construction, operation and
maintenance, and decommissioning. Typical activities that occur during each of these phases
are described in chapter 3, along with discussions of regulatory requirements; health and safety
issues; hazardous materials and waste management considerations; transportation
requirements; and relevant, existing mitigation guidance for wind energy projects. Many site-
specific issues pertaining to these phases of development cannot be determined at the PEIS
level and would be addressed in project-specific NEPA documents as appropriate.
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FIGURE 2.4-2 Wind Energy Development Suitability for Lands within the UGP Region (See appendix E for description of
methodology.)
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FIGURE 2.4-3 Areas within 25 mi (40 km) of Western’s Transmission Substations within the UGP Region, Together with General
Locations of Service Easements
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FIGURE 2.4-4 Wind Energy Development Suitability for Lands within the UGP Region, Together with Areas within 25 mi (40 km) of
Western’s Transmission Substations and General Locations of Service Easements
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TABLE 2.4-2 Estimated Acreages of Lands within Wind Development Suitability Categories for the UGP Region2

Potential for
Wind Energy

Within 25 mi
(40 km) of
Western

Portions of States Within Region

Development UGP Region Transmission lowa Minnesota Montana Nebraska North Dakota South Dakota
LowP 110,868,000 39,847,845 6,796,498 9,973,053 47,537,348 10,380,614 18,756,672 17,394,058
Medium 65,093,977 27,476,285 2,486,997 2,488,954 23,952,728 4,770,103 16,032,379 15,338,596
High 52,621,694 25,101,575 6,546,237 8,429,032 5,288,550 5,765,765 10,457,785 16,126,897
Total 228,583,671 92,425,705 15,829,733 20,891,040 76,778,625 20,916,482 45,246,836 48,859,552

2  Units are measured in acres.

b

Includes lands classified as unsuitable for wind energy development.
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TABLE 2.4-3 Installed Capacity and Number of Turbines for
Selected Wind Energy Projects within the UGP Region from

2000 to 2010

Capacity Number of

State Project Name (MW) Turbines
IA Endeavor 100 40
1A Endeavor Il 50 20
IA Intrepid 160 107
IA Pomeroy Wind Phase | 123 87
MN Chanarambie 85 57
MN Elm Creek Wind Farm 99 662
MN Elm Creek Il 150 62
MN Trimont Area Wind Farm 100 67
MN Fenton Wind Farm 205 137
MN Jeffers Wind Farm 50 20
MN Moraine Wind 51 34
MN Moraine Wind Il 48 23
MN Stoneray Wind Power 105 70
NE Elkhorn Ridge Wind Energy 80 27
SD Buffalo Ridge 306 204
SD  Wessington SpringsP 51 34
SD  South Dakota WindP 100 66
SD MinnDakota Wind Il 54 36
ND Ashtabula Wind Phase I 200 133
ND  Wilton WindP 200 133
ND Tatanka Wind 180 120
ND  North Dakota WindP 116 77
ND Langdon Wind 159 106
MT Glacier McCormick Ranch Phase | 120 60
MT Judith Gap 135 90

Total within UGP Region 3,027 1,876

2 Value not reported, but the number of turbines was calculated
based on capacity, using an assumption of 1.5 MW per turbine.

b Interconnected to Western’s transmission system.
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3 OVERVIEW OF A TYPICAL WIND FARM LIFE CYCLE

The following sections describe the activities likely to occur during each of the major
phases of a typical wind energy project’s life cycle—site testing and monitoring, construction,
operation, maintenance, and decommissioning. However, the schedules, time periods, and
other engineering dimensions contained in the sections below are no more than estimates, and
site-specific plans of development would need to be submitted by the project developer and
approved by the appropriate authorities before any of the described actions take place.
Nevertheless, the information presented below provides a sufficiently reliable basis for the
development of the environmental impact analyses contained in chapter 5. Techniques for wind
farm construction are constantly evolving. The information presented here may not, therefore,
capture all of the approaches that may be used, but it nevertheless represents experience to
date.

3.1 INTRODUCTION

3.1.1 Wind Industry Profile

In recent years, generation of electricity through the use of renewable energy
technologies in general and wind energy technology in particular has enjoyed explosive growth.
Reports on contributions of renewable energy facilities to the Nation’s electricity portfolio by the
U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy (DOE/EERE)
include the following salient facts:

« Although renewable energy (excluding hydropower) is still a relatively small
portion of total energy supply in the United States, renewable energy
installations nearly doubled between 2000 and 2007 (DOE 2008).

* Wind energy is the fastest growing renewable energy technology. U.S. wind
capacity installations accounted for more than 25 percent of all new electric
generation capacity installations in 2010 (DOE 2011).

* Wind energy installed capacity increased more than tenfold between 2000
and 2010 (DOE 2011).

* In 2007, wind accounted for 31 percent of the total 105 billion kwh of
electricity generated from renewables (biomass, geothermal, solar, and
wind).

* Wind energy generation increased from 5,593 million kWh in 2000 to
30,977 million kWh in 2007 (DOE 2008).

Power generating capacity and utility market share are not the only aspects of the wind
energy industry that have experienced recent growth. Both the capacity and the size of wind
turbines likely to be used in utility-scale facilities have also grown proportionately. DOE (2008,
2011) notes that average individual wind turbine capacity increased from 0.71 MW in 1999 to
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1.79 MW in 2010. With increased capacity came an increase in the physical size of the
turbine’s rotor, from an average diameter of 60 ft (18 m) for a 0.10-MW turbine to 328 ft (100 m)
for currently deployed 3.5-MW turbines. Approximately 99 percent of turbines installed in 2010
had hub heights no greater than 262 ft (80 m) (DOE 2011). Modern turbines are typically
mounted on towers that are 200 to 260 ft (61 to 79 m) tall and have rotors 150 to 260 ft (46 to
79 m) in diameter; as a result, blade tips can reach up to approximately 400 ft (122 m) above
the surface of the ground.

Despite the significant growth of some aspects of utility-scale wind energy power
generating systems and the impressive technological advancements that fuel that growth, the
basic principles behind the generation of electricity using modern-day wind turbines have not
changed. Those interested in understanding the fundamentals of harnessing the potential of
wind energy are invited to consult Appendix D of the BLM programmatic environmental impact
statement for development of wind energy facilities on BLM lands, published in June 2005 and
available at http://www.windeis.anl.gov (BLM 2005) and any of the excellent wind energy
tutorials available through NREL at http://www.nrel.gov/learning/re_wind.html. Valuable
learning materials, as well as the latest wind energy industry news are also available from the
American Wind Energy Association (AWEA) Web site at http://awea.org.1

3.1.2 Wind Energy Industry Evolution

The wind energy industry continues to evolve in both technical sophistication and utility
power market penetration, as technical innovations and operational refinements improve utility-
scale wind farm operability and reliability. Research, development, and demonstration (RD&D)
initiatives are ongoing in both the private and public sectors with respect to virtually all critical
aspects of wind energy technology. The DOE/EERE spearheads RD&D for the Federal
government.2 Key elements of enabling research include the following:

» Advanced Rotor Designs: This research program will enable blade designers
to maximize wind energy capture efficiency of the rotor while minimizing
production costs but preserving reliability. The research centers on
development of lighter, stronger, adaptive materials for blade construction, as
well as research aimed at developing optimal blade shape to minimize
aerodynamic noise, while at the same time providing the data that would
support an industry-wide noise standard for wind turbines. If successful, wind
farms will be able to effectively harvest wind energy from lower wind energy
regimes than is now the case.

» Site-Specific Designs: This research program is intended to provide
alternative turbine and rotor designs matched more precisely to the dynamic
wind loadings extant at a particular site. Such site-specific designs that fine

1 Although both Western and the Service readily acknowledge the wealth of information available through AWEA,
they do so without specific endorsement of AWEA positions on matters critical to wind energy development.

2 Those interested in more detailed information regarding RD&D in the wind energy sector are invited to review
materials available on the DOE/EERE’s Wind and Hydropower Technologies Program Web site at
http://www1.eere.energy.gov/windandhydro or to consult the DOE publication Wind Energy Multi-Year Program
Plan for 2007-2012, available through that Web site.
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tune turbine components to a site’s unique wind regime will maximize
operability and reliability of the turbines while controlling production costs and
extending blade life.

Wind Inflow Characterizations: This research program is designed to
establish a more detailed understanding of a site’s wind regime, especially its
diurnal cycles. Such an enhanced understanding will allow for designs and
architectures that are better resistant to catastrophic damage from wind
turbulence.

Generator, Drivetrain, and Power Management Research: Improving the
performance of the turbine’s drivetrain and electric generator and the wind
farm’s power conditioning equipment is essential to overcoming the
potentially destabilizing characteristics of electric power generated from
intermittent wind resources. Advancements will also control costs, minimize
turbine downtime, maximize performance, and provide additional protections
for the integrity and stability of the nation’s electric transmission grid.

Systems and Controls Program: Sophisticated technologies must be
supported by equally sophisticated controls for their benefits to be fully
realized. Research into blade controls will allow optimization of blade
performance while continuously adjusting blade characteristics such as pitch
and overspeed control in real time to avoid damaging structural loadings.
Such controls will reduce or eliminate blade fatigue that can lead to wholesale
blade failures or reduced blade lifetimes. Research into improving the real-
time interface between turbine operation and meteorological monitoring will
allow wind farm operators to anticipate dramatic changes in a site’s wind
regime, allowing for more seamless production of power throughout periods
of changing wind conditions and for advanced notice to grid operators of
expected significant changes in wind farm performance to allow for timely
load shifting.

Many wind turbine manufacturers are engaged in technology development efforts similar
to the ones specified above. In addition to technology-directed RD&D, EERE and the National
Wind Coordinating Committee (NWCC) are also involved in programs that foster acceptance of
wind technology and facilitate utility market penetration. Efforts in these areas are designed to

overcome barriers that may slow or preempt adoption of wind power through the delivery of
reliable information to State and local decision makers and the public. Program elements
include outreach activities to public power organizations, such as the National Rural Electric
Cooperative, and Native Americans.3

March 2013

3 In addition to technology research and development directly related to turbine performance, significant efforts are
being made to enhance the value of wind-generated power by overcoming its intrinsic interruptible nature and
effectively making it a fully fungible power source. Coupling wind turbines with energy storage technologies such
as compressed air storage; the use of real-time highly-accurate wind forecasting; the coordinated, centralized
operation of numerous wind farms over broad geographic areas in a “virtual power plant” configuration; and
incorporation of smart grid technologies all are allowing transmission system operators to increase their reliance
on interruptible energy sources such as wind and solar to meet the variable power demands in their service
territories. Wind farms are capable of participating in such programs and system enhancements with only
incremental changes in their overall physical design.
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In his summary of BTM’s World Market Update 2008: Forecast 2009-2013 report,
Millford (2009) notes the following trends for the utility-scale wind industry:

* Wind turbines installed in 2008 numbered 19,873 worldwide, a 37 percent
increase over the previous year and a nearly 300 percent increase over the
number of turbines installed in 2003.

» The average capacity of wind turbines installed in the United States in 2008 is
1.67 MW.

» The size of turbine most frequently installed in the United States in recent
years is the 1.5-MW turbine manufactured by GE Energy.4

* GE Energy and Vestas are the leading turbine manufacturers for
U.S. installations, with the number of GE Energy'’s turbine installations
increasing by nearly 60 percent from 2007 to 2008 and Vestas’ increasing by
24 percent.

3.2 SITE MONITORING AND TESTING ACTIVITIES

Site monitoring and testing involve collecting sufficient amounts of meteorological data to
accurately characterize the wind regime. These data are used to support decisions on whether
the wind resources at the site are suitable for development and, if so, what the appropriate
number, type (especially, the ideal rotor hub height), and location of wind turbines should be.

Collecting meteorological data requires erecting meteorological towers equipped with
weather instruments. These towers can be as high as 165 ft (50 m); meteorological data,
however, are collected at appropriate heights as determined by the site-specific wind resources
and terrain. In general, most sites can be adequately characterized with 10 or fewer towers,
although the required number of towers depends on the size of the proposed project area and
the complexity of the terrain, with flat terrain requiring the minimum number of data collection
points. The towers are interconnected with data collection and integration equipment. This
equipment is usually in a weatherproof enclosure centrally located between the towers. Data
may be communicated by radio transmitter to a remote location for processing or aggregated
electronically on the site and collected periodically by maintenance personnel.

Meteorological towers are typically metal (galvanized or painted) lattice-type structures,
and many are equipped with telescoping features that allow the tower to be erected to full height
without the need for a separate crane. However, composite materials are also being used.>
Most incorporate anti-perch devices on horizontal surfaces to discourage their use as raptor
perches. Heavy-duty all-wheel-drive pickup trucks or medium-duty trucks are usually sufficient
to transport the towers to the site; many temporary towers are permanently mounted to their
own trailers. It is estimated that it takes less than 1 day to erect each tower. Towers and

4 Technical details on the GE Energy 1.5-MW wind turbine can be found at http://www.gepower.com/prod_serv/
products/wind_turbines/en/15mw/index.htm.

S Although the classical design for meteorological towers has been the open lattice-type, some manufacturers are
now offering smooth-skinned towers (IsoTruss Grid Structures 2009; see also Compositesworld 2003).
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instruments are relatively lightweight, and only in some instances would belowground
foundations or transformers, bushings, or switches be needed. Some smaller towers are
designed to be erected directly from their transport trailer, with the trailer effectively serving as
the foundation. The towers typically do not require signal lights, but as developers seek to
install taller towers so that the elevation of meteorological instruments approximates the hub
heights of anticipated turbines, meteorological towers may become subject to Federal Aviation
Administration (FAA) signal lighting requirements, depending on their proximity to airports.
Taller towers or towers that are expected to remain in operation throughout the operating life of
the facility may also require subsurface foundations, depending on subsurface conditions.
Signal cables used during the site monitoring and testing phase are not likely to be buried.
However, signal cables to towers operating throughout the operating phase would likely be
buried. When wind forecasting is employed to control turbine operations, additional
meteorological towers in locations outside the wind farm footprint may also be required.

Such towers would remain operational throughout the wind farm’s lifetime.

Meteorological data, such as data on wind speed and direction, wind shear,
temperature, and humidity, are typically collected over a period of at least 1 year. However,
some developers may choose to collect data for as long as 3 years to capture trends in annual
weather variations. Collected data are generally sent electronically to a remote location, so
during site monitoring and testing, there would usually not be humans present, except for
occasional visits for instrument inspections and maintenance. Temporary towers are removed
at the end of the site monitoring and testing phase.

Also during this phase of development, core samples may be taken in areas generally
representative of turbine locations for the purpose of collecting the necessary data on
subsurface conditions to support the design of turbine foundations. Geotechnical surveys, if
necessary, would involve numerous borings with hollow-core augers to nominal depths of 40 ft
(12 m) or less to recover subsurface soil cores for analysis and compressive strength testing
(typically to be performed at an off-site location). Drilling rigs for such corings could be
expected to be mounted on either trailers, light- to medium-duty trucks, or tracked vehicles, and
would need no special provisions for access roads or significant site modifications. A sufficient
number of samples could be collected within a week’s time in most instances, often just off
existing roads.

Very little site modification would be necessary during this phase. Only the most remote
sites require construction of a minimum-specification access road, which may be upgraded later
to become the site’s main access road. Only a small crew is required to erect the
meteorological towers or conduct geotechnical sampling, and typically no personnel support
facilities are required, given the crew’s relatively brief time on site.

3.3 SITE CONSTRUCTION ACTIVITIES

The following sections provide a brief overview of the major steps in constructing a
typical wind farm. Those interested in a more detailed treatment of these topics are invited to
consult Web sites maintained by the AWEA (http://awea.com) and the DOE’s EERE
(http://www1.eere.energy.gov/windandhydro). In addition, numerous photographs of wind farms
are available through the National Renewable Energy Laboratory Web site (http://www.nrel.gov/
data/pix/searchpix.html). An excellent photographic essay on the construction of the Langdon
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Wind Energy Center in Langdon, North Dakota, is available on the Otter Tail Power Company’s
Web site (http://www.otpco.com/AboutCompany/WindLangdonPhotos.asp). Finally, additional
information is available through the Web site established for this programmatic environmental
impact statement (PEIS) (http://plainswindeis.anl.gov).

Construction activities are very site dependent. However, construction of a typical
facility in the UGP Region can be expected to involve the following major actions: establishing
site access; performing necessary site grading (necessary to establish a level and safe staging
area for erection cranes); establishing borrow areas (on the wind farm site or on remote sites)
from which road-building materials (sand, stone, gravel, etc.) would be obtained®; constructing
laydown areas and an on-site road system; removing vegetation from construction and laydown
areas (primarily for fire safety); excavating for turbine tower foundations; installing turbine tower
foundations; erecting turbine towers; installing nacelles and rotors; installing permanent
meteorological towers (as necessary); constructing the central control building and a
weatherproof equipment and parts storage area (which may be separate or combined with the
control building); constructing electrical power conditioning facilities and substations; installing
power-collecting cables and signal cables (typically buried); and performing shake-down tests.
Additional activities may also be necessary at very remote locations or for very large wind
energy projects; they may include borrow areas from which road-building materials (stone,
sand, gravel, etc.) would be obtained, constructing temporary offices, sanitary facilities, or a
concrete batch plant. Off-site maintenance facilities simultaneously supporting multiple wind
farms within a geographic area may also be developed.

Site development strategies and construction schedules are also very site dependent.
While many wind energy development projects can be constructed in 1 year or less, very large
projects consisting of hundreds of turbines may be developed in phases. The schedules for
each phase are dictated by electric power market conditions and can stretch over several years.
Market forces and phased development notwithstanding, developers can be expected to
develop sites in accordance with economies of scale whenever possible. To take full advantage
of such economies, similar activities are likely to be completed throughout the entire portion of
the site occupied by each phase of facility development over a continuous period during site
development. (For example, specialty crews would be brought to the site to complete all of their
functions throughout the site, such as grading, excavating for tower foundations, installing tower
foundations, erecting the turbine towers, and installing the nacelles and rotors.) The major
aspects of site development are discussed in detail in the following subsections.

3.3.1 Site Access, Clearing, and Grade Alterations

Specifications for the main access road would be dictated by the expected weights,
sizes, and turning radii of the vehicles transporting turbine components and the construction and
lifting equipment that would be used during construction.” Because some of the turbine
components are extremely long (e.g., blades) or heavy (e.g., nhacelles containing all drivetrain

6 Borrow areas located off the wind farm site and expanded or newly established to support the wind farm’s
development would need to be surveyed and considered as “additional disturbed areas.”

7 ltis conceivable that very large sites extending over complex topography would require multiple access paths;
however, it is expected that, in most instances, only one main path would be established for each wind farm over
which the heavy and/or large construction equipment and turbine components would be brought to the site.
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components except the guy wires), right-of-way (ROW) clearances and minimum turning radii
also become critical parameters for road design. Typically, access roads would be a minimum
of 10 ft (3 m) wide, but they may need to be as much as 30 ft (9 m) wide to accommodate
oversize or excessively long loads (PBS&J 2002). A ROW approximately twice the final width of
the road would typically be required; however, to accommodate the turning radii of oversized
loads, some additional ROW space may be secured along some portions of the access road,
ensuring that all ground disturbances are confined to the designated ROW. Finally, maximum
grade becomes a critical road design parameter, because of the anticipated weight of the
turbine components and electrical transformers that would be brought to the site. While
straight-line access roads would obviously minimize distance and cost, the combination of
turning clearance requirements and a maximum tolerable grade of 10 percent can be expected
to result in some access roads taking a more circuitous path. Other site-specific factors, such
as drainage swales, immovable obstacles (e.g., bedrock outcroppings), and environmentally
sensitive areas would also dictate the path. At a minimum, construction of the site access road
would require removing vegetative cover, including trees in some instances.8 Depending on
subsurface stratigraphy, surface soils may need to be excavated, and gravel and/or sand may
need to be imported to establish a sufficiently stable road base. The site access road is
expected to have all-weather capabilities but is not likely to be paved. Compacted gravel is the
most likely finishing material. Although the ideal path would be chosen to avoid grade changes
as much as possible, some grade alterations can nevertheless be anticipated to keep road
slopes below a typical maximum of 10 percent. Engineered storm water control may be
necessary, and natural drainage patterns are likely to be altered, at least on a local scale.
Although wetlands would be avoided, roadways in the vicinity of wetlands may still need to be
evaluated for their impacts on the adjacent wetlands (e.g., from altered surface drainage
patterns).

Transportation logistics have become a major consideration for wind energy
development projects because of the trend toward larger rotors and taller towers. Depending on
contractual arrangements, either the project developer or the turbine manufacturer (or a
transportation subcontractor) would be responsible for securing all necessary permits
(Steinhower 2004). Depending on the location of the manufacturer’s fabrication plant (including
potentially plants in foreign countries), transportation may involve ship, barge, rail, and/or road
transport. Transportation-related impacts could result not only from construction of new access
roads, but also from necessary upgrades or modifications of existing public and private roads
(e.q., fortifying bridges, temporarily removing tall obstructions or turning obstacles). In addition,
because many of the loads would be heavy and/or oversize and require special transport
permits, some disruption of local traffic patterns is also likely to occur throughout the
construction period, and the developer may be liable for repair of road damage resulting from
construction of the project.

On-site roads can also be expected to be built to the minimum specifications necessary
to support vehicles for transporting turbine components and construction and lifting equipment.
Constructing both the access road and the on-site roads may involve crossing streams or
creeks. Culverts are likely to be used in instances where the access road crosses small
streams or natural drainages. However, if crossing a watercourse would require a more

8 Trees upwind and in close proximity to proposed wind turbine sites may introduce turbulence that decreases
turbine performance. Consequently, even trees not necessarily within the footprint of the access road may also
need to be removed as part of construction.

3-7



©Coo~NoOUh,WwWNE

Draft UGP Wind Energy PEIS March 2013

substantial structure, such as a bridge, it is likely that the development costs would increase to
the point that either an alternative access route would be selected or the site would no longer be
considered a viable candidate for development. However, fortifications of existing bridges on
public or private roads would still be within the realm of possibility.

Collective experiences to date suggest that the turbine spacing required to avoid
introducing turbulence and interferences results in a collective footprint of permanent structures
(turbine towers, control buildings, transformer pads, electric substations, roads, and other
ancillary structures) during the operating period that is likely to be no more than 5 to 10 percent
of the total acreage of the site. However, land disturbance during the height of construction may
constitute two to three times that percentage. Because individual turbines operate
independently of other turbines, establishing a level grade throughout the site is not necessary.
However, work areas around individual turbines must be made level to safely stage lifting
equipment and turbine tower sections and components. Existing level locations are
preferentially selected during turbine micro-siting to minimize grading, which is both an
increased cost to the developer and more environmentally disruptive.

Component laydown areas and construction areas for the electrical substation and
on-site buildings are also likely to preferentially be level, but some minor grading may be
necessary for ease of access and material handling. Grades over the remainder of the site are
likely to remain unchanged. Given the typical terrain present in the UGP Region, any necessary
grade alterations are expected to be minimal in scale and severity, and the majority of the
material laydown areas and staging areas for cranes could and would be reclaimed at the
conclusion of the construction phase.®

The establishment of equipment laydown areas and crane staging areas could involve
removing vegetation for purposes of safety, access, and visibility during lifting operations.
Although surface soils may not need to be removed from the construction zones, rock and/or
gravel may be laid down to give these areas all-weather accessibility and to support the weights
of vehicles and lifting equipment. It is estimated that as much as 1 to 3 ac (0.4 to 1.2 ha) of land
may need to be cleared for each turbine, and several laydown and crane staging areas can be
anticipated over the period of site development. However, depending on the turbine array, the
same laydown areas would likely support erection of more than one turbine. Regardless of
whether regrading occurs, the soils in these laydown areas can be expected to be compacted
as a result of construction and transportation vehicle traffic and the temporary storage of
equipment and construction materials.

Impacts from vegetative clearing would include an increased potential for fugitive dust
and erosion that would increase sediment loading of surface drainage waters; however, such
impacts would be temporary in nature and are expected to be successfully mitigated through the
careful scheduling of certain dust-producing activities, the judicious use of dust palliatives, and
the development and execution of a Storm Water Pollution Prevention Plan (SWPPP) permit.

At the height of construction, the establishment of temporary structures and facilities and
material laydown areas could result in as much as 30 percent of the project area undergoing
some temporary impacts. However, once construction is complete, the footprints of permanent

9 Depending on the specific turbine design selected, replacements of major turbine components (rotor, blades,
transmission, generator) during their operating life may require the use of a crane similar to the one used to erect
the turbine. However, modern tower designs increasingly incorporate appropriate lifting devices for such
eventualities.
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structures (turbines, support buildings, electrical substations and on-site roads) may occupy as
little as 1-3 percent of the site’s total land area. As much as 5 percent of the site’s area could
be permanently impacted throughout the operating period if on-site energy storage features are
introduced. The remainder of the site could be returned to its original purposes, including native
grass cover and agricultural activities that would disturb the top few feet of the land surface.10
Electrical substations would be kept free of vegetation throughout the operating period and are
also likely to be covered in gravel to promote water drainage for the safety of individuals
inspecting or working around energized devices. Since all-weather access is required, on-site
roads are likely to be covered in rock or gravel.

3.3.2 Foundation Excavations and Installations

The tall turbine towers anticipated in future wind energy development projects would
require substantial foundations. Foundation specifications are based on the requirements of
individual turbines and on subsurface stratigraphy, including information obtained from
previously completed geotechnical studies. Either “mat” or “pier” foundations could be
employed, depending on subsurface conditions (see figures 3.3-1 and 3.3-2, respectively). In a
mat foundation, a relatively shallow excavation (6 to 10 ft [1.8 to 3 m] below final grade) roughly
the diameter of the tower would be dug and filled with steel-reinforced concrete that is keyed
into a surrounding steel-reinforced concrete slab, or mat, that extends the entire footprint of the
foundation to as much as five times the diameter of the tower. Although this type of foundation
disrupts a larger area, it is relatively shallow and ideally suited to locations with bedrock,
saturated zones, or other problematic features near the surface.11

FIGURE 3.3-1 Turbine Mat Foundation under
Construction (Source: Photo courtesy of RES
Americas. See http://www.res-americas.com for more
details.)

10 Deep-rooted plants or activities involving excavations or borings may need to be controlled to avoid compromising
buried cables.

11 For an example of a mat turbine foundation, see the preliminary plan of development for the China Mountain Wind
Power Project (RES 2008).
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FIGURE 3.3-2 Installation of Turbine Pier
Foundation (Source: Photo courtesy of RES
Americas. See http://www.res-americas.com for
more details.)

Installation of pier-type tower foundations would involve excavations of approximately
the width of the tower base (nominally 15 to 20 ft [5 to 6 m]), to substantially greater depths than
for the mat foundation (as deep as 40 ft [12 m] below grade). Topsoils and subsoils removed
during foundation excavation would be stockpiled separately on site and either replaced in the
excavation or otherwise distributed across the site. For pier foundations, surface disruption is
minimized. Once construction is completed, surrounding land areas up to the tower base can
be reclaimed for other uses, regardless of the foundation technigques used. The latest pier
foundation construction methods involve installing a vertical steel-reinforced concrete ring of a
nominal thickness of 1 ft (0.3 m) and an outside diameter equal to the width of the turbine tower
base, rather than installing a monolithic concrete pillar with a thickness approximately equivalent
to the entire diameter of the tower. Requirements for the pier foundation of a typical turbinel2
include approximately 80 yd3 (61 m3) of 4,000-pounds-per-square-inch (psi) test concrete and
an additional 80 yd3 (61 m3) of 1,000-psi test concrete (PBS&J 2002). An average of 6,000 gal
(22,712 L) of water would be used to produce this much concrete. Pier foundations
incorporating the annular ring design can be expected to use less concrete than analogous mat
foundations. Once the concrete has cured (nominally 28 days), the remaining spaces inside
and outside the ring within the excavation would be backfilled with the excavated materials.
While this would accommodate much of the volume of the material initially excavated, some
excavated material would remain and would need to be redistributed on the site or removed
from the site.13 In certain areas, subsurface materials may have the potential of imparting

12 For example, the NEG Micon Model 1500 turbine installed at the Table Mountain Wind Generating Facility in
Nevada.

13 Because excess soils removed during foundation excavations are expected to be free of contamination, many
opportunities present themselves for beneficial uses of such soils such as fill on other construction projects in the
general area.
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acidic character to precipitation runoff; thus, care may need to be taken in stockpiling excavation
materials or redistributing excess. Throughout the period of foundation installation, precipitation
or groundwater that accumulates within the open excavations would need to be removed.
Assuming no anthropogenic contamination is encountered, excavation waters would be
managed under the terms of the previously mentioned SWPPP permit. Although routine
excavation techniques are anticipated in most cases, subsurface conditions may occasionally
require the use of drilling or blasting.

Depending on the remoteness of the wind farm and ambient weather conditions during
foundation construction, it may be necessary to construct a temporary concrete batch plant on
the site, especially if haul distances from existing or specially constructed off-site concrete
plants are excessive.14 On-site concrete batch plants would likely require that dry constituents
(sand, aggregate) be hauled to the site from off-site borrow areas that either already exist or are
established explicitly to support wind farm development. Likewise, cement would need to be
delivered to the site. The required amount of water may be available in sufficient quantities on
site or from a nearby source. Electrical power for the batch plant would likely be provided by a
portable diesel engine/generator set (nominally, 125-kW capacity). The land area required for a
typical batch plant and aggregate material storage areas can be expected to be on the order of
10 ac (4 ha) or less. As with the equipment laydown areas, surface vegetation would need to
be removed, some regrading of surface soils might be required, and soils would be heavily
compacted as a result of batch plant activities, including storage of raw materials and
associated truck traffic.1> Topsoils may be removed from the active portion of the batch plant,
stockpiled elsewhere on site, and replaced once concrete production has been completed and
the batch plant dismantled. The batch plant and any excess concrete constituents are expected
to be removed at the end of the concrete-pouring phase. In the Table Mountain example
(PBS&J 2002), the 160 yd3 (122 m3) of concrete to be used in each tower foundation would
require 18 to 20 typical concrete-hauling trucks to deliver concrete to the site from an off-site
location. In addition, at the same time as tower foundations are poured, foundations would be
poured for the control building and any other on-site material storage buildings, as well as pads
for each electrical transformer. It is expected that all on-site buildings would be of modest
proportion and require only slab-on-grade foundations, augmented by frost-resistant perimeter
footings. At the end of the construction period, concrete batch plants would undergo
decommissioning, which would involve, at a minimum, remediating contamination from spills
and leaks and removing all equipment, temporary foundations and footings, supporting utilities
(electric power cables, water lines, etc.), unused materials, and ancillary equipment such as fuel
tanks.

No major maintenance is expected to be performed on site for those construction
vehicles that are also road-worthy. However, maintenance and repair of construction and lifting
equipment would likely occur on site because it would be impractical or prohibitively expensive
to relocate the item to an off-site repair facility. Because most of this equipment cannot be
transported on public roads, it is most likely that fuel would be staged on site in portable tanks.

14 The working time for concrete depends on a number of factors, including the ambient temperature and humidity,
as well as the strength of the concrete mix. It is assumed that for the strength required in a tower foundation, the
concrete would have a “working time” of 1 hour or less. High ambient temperatures at the time of the pour may
further shorten that working time.

15 A concrete batch plant capable of producing 50 yd3 (38 m3) per hour would require 30 tons (27 t) of sand, 45 tons
(41 t) of aggregate, 15 tons (14 t) of cement, and 3,000 gal (11,356 L) of water (RES 2008).
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These tanks are expected to be staged at or near the laydown areas and replenished
throughout the construction period by commercial vendors. Even at the largest construction
sites, the total volume of fuel (primarily diesel fuel) present on site is not expected to exceed
1,000 gal (3,785 L). On-site fuel storage areas would have secondary containment and would
be inspected regularly, with contamination being remediated promptly. Fuel handling activities
would be supported by a site-specific spill response plan. To minimize the impacts of spills at
remote locations, the plan would require that adequate spill response capabilities be maintained
on-site, including an adequate supply of spill response materials and selected construction
workforce personnel trained in, and properly equipped for, spill response.

3.3.3 Tower Erection and Nacelle and Rotor Installation

Various designs have been advanced for turbine towers. However, in recent years,
tapered tubular turbine towers constructed of steel have predominated, although some use a
lowermost section that is constructed of preformed concrete. The towers are delivered to the
site in sections, the lengths and weights of which dictate the site access road’s specifications
(typically, segments would be no longer than 66 ft [20 m] in length). The same lifting equipment
would be used for tower erection and for nacelle and rotor installations. To compress the
construction schedule, some developers would employ multiple cranes to simultaneously erect
a number of turbines. Smaller cranes would be used to erect the lower sections of turbine
towers, leaving the largest crane to complete tower erection and nacelle and rotor installation
(see figures 3.3-4 and 3.3-5). Crane availability and cost, as well as logistical support in
bringing components to the site, are the primary factors controlling such construction strategies.
Like the towers, the large cranes would also be delivered to the site in sections and assembled
on site.

Areas for assembly and staging of the erecting cranes, staging of tower sections and
turbine components (nacelle, rotor hub, blades), and erecting the turbine would need to be
established at each turbine location. Like material and equipment laydown areas, these
assembly/erection areas would have their surface vegetation removed and would be regraded
to relatively level surfaces. Soils in these areas could be heavily compacted. Depending on the
soil types, gravel and rock may need to be placed on the staging area to support the weight of
the crane and to provide all-weather access. Assembly/erection areas may be as large as 1 to
2 ac (0.4 to 0.8 ha); however, such areas can be reclaimed as soon as each turbine erection is
completed. The nacelles are expected to be delivered to the site containing an already-
assembled drivetrain. The rotor and blades would be assembled on the ground and installed
following nacelle installation. Figures 3.3-3, 3.3-4, and 3.3-5 show typical installations of a
tower, nacelle, and rotor, respectively. Because of the modular nature of major turbine
components and the preassembly of major subsystems, installation of these elements would
proceed quickly; each tower erection and turbine and rotor installation would be completed in
3 days or less (not including the time needed to prepare the area, as discussed above, and
deliver components). It is anticipated that all surfaces of turbine towers, nacelles, rotors, and
blades would arrive at the site with appropriate corrosion-control coatings already applied and
only very limited areas would require field dressing. It is also likely that major components of
the drivetrain would be complete. An exception to this may be the transmission, which, for
weight-saving reasons, would need to be filled with transmission fluid and, in some cases,
glycol-based coolant after its nacelle was installed.
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FIGURE 3.3-3 Arial View of Preparations to Erect a Wind Turbine Tower at the
Public Service of Colorado Ponnequin Wind Farm, Weld County, Colorado
(Source: NREL 1999. Photo credit: Warren Getz)

3.3.4 Miscellaneous Ancillary Construction

Additional construction activities would include the installation of electric power
conditioning and control equipment in substations and switchyards.16 For turbines employing a
dedicated electrical transformer, the transformer would be installed on a small concrete pad at
the base of the tower.17 Power-conducting cables and signal cables would interconnect the
turbine towers with the control building and the electrical substation.1®8 Where the soil mantle
permits, it is expected that these cables would be installed to a nominal depth of 4 ft (1.2 m) or
less, installed in cable trays, or buried directly using a conventional trenching machine.1®
Standard trenching techniques are expected to be sufficient. Regardless of the subsurface
conditions, it is unlikely that developers would resort to suspending interconnecting power and
signal cables on poles.

16 some models of wind turbines have a dedicated transformer installed at the base of their tower for initial power
conditioning. Others place the dedicated transformer in the nacelle.

17 Most turbines will produce electricity initially at 600 to 690 V. Those with dedicated transformers would typically
step that voltage up to 34.5 kV before transferring it to the central substation.

18 Typically, only one central substation would be necessary for each wind energy project. However, when projects
span large distances, it is conceivable that each separated cluster of wind turbines may be served by its own
substation.

19 Burying the cables can greatly reduce maintenance demands, reduce vandalism problems, eliminate obstructions
for bird strikes, improve site safety, and virtually eliminate weather-related downtime. Burying cables may also be
necessary to preserve the wind energy projects for other simultaneous land uses.
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FIGURE 3.3-4 Wind Turbine Nacelle Installation at Golden
Prairie Wind Farm, Lamar, Colorado (Source: NREL 2003.
Photo credit: David Jager)

The footprints of substations are expected to be 5 ac (2 ha) or less in size and, except
control and storage buildings and on-site roads, would represent the footprint of the greatest
contiguous area on the site. For electrical safety, one or more grounding rods may be installed.
Alternatively, a metal grounding grid or metal net may be installed under the entire footprint of
the substation. These grounding features would also provide for lightning grounding. On rocky
sites with little to no soil mantle, adequate electrical grounding may be problematic and may
require the installation of a grounding well reaching to the uppermost saturated zone below the
ground surface. Each turbine tower would have similar lightning grounding needs. Either
ground rods, grounding grids, or, if necessary, grounding wells would need to be installed for
each tower. Small concrete pads would be installed for each transformer. With the exception of
only the largest units, the transformers and other liquid-filled devices and all gas-filled electrical
devices would be sealed at the point of manufacture. For the largest models, installation may
involve adding dielectric fluids after they are installed on their foundations. Transformers,
bushings, switches, capacitors, and other dielectric fluid-containing electrical devices are likely
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FIGURE 3.3-5 Installation of a Rotor on a
General Electric 1.5-MW Wind Turbine at the
Klondike, Oregon, Wind Farm (Source: NREL
2002. Photo credit: Paul Woodin)

to use mineral-oil-based, organic, or synthetic dielectric oils completely free of polychlorinated
biphenyls (PCBs).

Construction of the control building would involve either conventional construction
techniques or the placement of a prefabricated building on a concrete foundation. An additional
storage building for parts and equipment might also be constructed, or these functions could be
incorporated into the control building. Some limited amount of maintenance or repair on turbine
components might also be provided for, in conjunction with parts and equipment storage.
Ambient conditions within the control building would need to be maintained to meet equipment
operating requirements and/or to support the presence of maintenance personnel.20 Comfort
heating of all occupied structures would be provided by propane stored on site or natural gas
delivered by pipeline. At remote sites subject to severe weather, emergency sleeping quarters
would also likely be incorporated into the control building. Although electric power demands of
the control building and the operating equipment would be supplied from the grid, emergency
power generation would also be available on site via a diesel engine/generator set.

As turbine blades grow larger, transporting them to the site becomes increasingly
difficult. Such transportation logistics have prompted studies on the feasibility of fabricating

20 At some larger wind energy projects, a small number of maintenance personnel may be present daily during
business hours.
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blades on the wind farm site. Typically, large blades are constructed of glass fiber infused in an
epoxy resin and cast in one piece. Some blades may also incorporate carbon fiber for
additional strength. However, because of the precise environmental controls required for
working with such materials, on-site blade manufacturing has not become commonplace.
Instead, a variety of alternatives have been pursued by blade manufacturers, including
establishing manufacturing facilities geographically close to probable wind farm sites or
designing multi-piece blades that are assembled on site using either mechanical fastening
techniques or resin bonding techniques. Such multi-piece blades relieve transportation
problems, but resin bonding would require additional chemicals on site during construction and
temporary facilities to adequately control the resin curing environment.

During the construction phase, potable water and sanitary facilities would need to be
established to support the construction crews. Potable water would likely be provided from
off-site sources. Sanitary facilities would most likely be satisfied by portable latrines or other
temporary facilities.

Throughout the construction phase, fugitive dust may have a significant but localized
impact. Fugitive dust may result from the disturbance of ground surfaces, removal of vegetative
cover, vehicle traffic, and material handling (e.g., sand, aggregate, and cement handled in an
on-site concrete batch plant). The issue of fugitive dust may be further exacerbated by the fact
that the candidate site is necessarily located in a windy area. Such impacts are typically
mitigated by keeping disturbed surface areas to an absolute minimum and by the regular
application of water or other palliatives to unpaved access roads, on-site roads, and other
disturbed areas throughout the construction phase. Establishing and enforcing speed limits for
travel on unpaved access roads and on-site roads can also be effective. The amount of water
consumed for dust control may be significant. For example, a 4,500-ac (1,820-ha) site involving
over 200 turbines was estimated to use an average of 120,000 gal (454,249 L) of water per day
during construction to affect adequate dust control (PBS&J 2002). At such volumes, on-site
sources may be insufficient and trucking water to the site may be necessary. Developers are
expected to follow local controls and regulations with respect to access to water.

During the construction period, security and safety concerns would require that areas
involved in active construction and material laydown areas be fenced to prevent access by
wildlife or unauthorized personnel.21 Once construction is complete, however, many such areas
would no longer need that level of security. Access doors to individual turbine towers would be
secured against unauthorized entry. Doors to on-site buildings and equipment enclosures
would be locked, and physical barriers (fences) would be maintained around hazardous areas
such as electrical substations and individual tower transformers to prevent unauthorized entry
by individuals or animals.

3.4 SITE OPERATION AND MAINTENANCE

Even though important aspects of the operation of a wind energy project can be
monitored and controlled from a remote location, larger sites may be attended during one or two
shifts by a small maintenance crew of six or fewer individuals (Steinhower 2004). For smaller

21 Security and safety requirements contained in Title 29, Part 1910.2C, of the Code of Federal Regulations
(29 CFR 1910.2C) would apply.
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sites, maintenance personnel may be on call but not necessarily at the site. A growing trend is
to couple the operations of multiple wind farms across a broad geographic area into what is
called a “virtual power plant.” In such as arrangement, operations such as power dispatching
from the various wind farms are coordinated through a central facility to ensure load and
contractual obligations are satisfied even when calm wind conditions exist at one or more of the
wind farms that comprise the virtual power plant. Maintenance activities among the power
plants can also be expected to be controlled from a central operations and maintenance facility.

All major components of wind turbines are expected to undergo routine maintenance on
schedules established by the component manufacturer. This would involve isochronal
replacements of lubricating oils in the drivetrain’s transmission, gear oils in the turbine’s yaw
motor, glycol-based coolants present in closed-loop cooling systems of some transmissions,
and the use of small amounts of greases, lubricants, paints, and/or coatings for corrosion
control. Volumes of used oils generated through routine maintenance could range in the
hundreds of gallons for large turbines. Depending on the scale of operations, the wind energy
project may include a maintenance shop facility. The frequency of lubricating oil changes would
be dictated by manufacturer specifications and by the in-service history of each individual
turbine. Transmission fluid would probably be replaced annually. Gear oil in yaw motors and
hydraulic fluids used to control blade pitch and other aspects of turbine operation are not
expected to require replacement throughout the expected life of the turbine.

It is anticipated that modern wind turbines will have a life span of 20 to 30 years. Over
the life of the turbine, some mechanical components may need repair or replacement.
However, most turbine designers construct their turbines in modular fashion. Thus, it is likely
that most major overhauls or repairs of turbine components would involve removing the
components from the site to a designated off-site repair facility. Because most turbine towers
are equipped with lifting devices of sufficient capacity to lower or raise individual drivetrain
components, a crane should not be needed for such component replacements.

Other activities expected to occur during the operating period would potentially include
regrading of on-site roads, ground and equipment maintenance activities including herbicide
applications for the control of noxious weeds or the use of pesticides to control rodents or other
pests,22 and routine preventative maintenance testing of on-site emergency power generators,
as well as maintenance of fuel levels in on-site propane and diesel fuel tanks (that would
support the emergency generator or provide heat to on-site buildings and enclosures).

Technical advancements over the active life of a wind farm may result in the owner
repowering some turbines or making other facility reconfigurations to accommodate
technological changes. Reconfigurations may involve changing turbine management systems,
replacing meteorological monitoring equipment to improve short-term weather forecasting
capabilities, or replacing some electrical power management and conditioning equipment to
meet changing demands of the grid operator. While it is impossible to predict the types of wind
farm changes that might occur, it is reasonable to expect that changes would occur. Although
many of the changes would be evolutionary rather than revolutionary and would likely result in
little change to overall environmental impacts or facility footprints, all proposals to repower or

22 Only Federal- and State-registered pesticides and herbicides would be allowed. Applications would be performed
by licensed applicators in conformance with agency or landowner restrictions and in compliance with all label
directions
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otherwise modify a site over its operating life would be reviewed and evaluated and could result
in a requirement to prepare supplemental NEPA documentation.

As noted above, wind farm developers are considering combining wind farms with
energy storage technologies to increase their value as reliable and available power sources,
irrespective of whether wind is blowing at a time when their power is required. The energy
technology most frequently considered is compressed air storage. In such a coupling, wind
farm—generated power produced during periods of low demand is used to power compressors
that compress air and deliver it to engineered or geological storage. Later, such compressed air
can be used to improve the efficiency of combustion turbines for power generation. In most
instances, it is likely that neither the compressed air storage facility nor the combustion turbines
would be collocated with the wind farm; the wind farm’s participation in such an arrangement
would simply involve delivery of power during periods of reduced demand to the compressor
facility collocated with compressed air storage tanks or above geologic conditions appropriate
for compressed air storage, and either type of compressed air storage facility would be
collocated with the combustion turbines it would support.

3.5 SITE DECOMMISSIONING

It is anticipated that individual turbines will have a life span of 20 to 30 years. However,
the life span of a wind energy project could be longer, as long as equipment is maintained,
repaired, and replaced. With some exceptions, site decommissioning would involve the reverse
of site development. Typical decommissioning procedures are described below.

Areas would be established for the temporary storage of dismantled components and
other materials recovered for later recycling, and would likely include some of the original
laydown areas. Areas used during operation for the storage of operating wastes may be
expanded to accommodate the additional volumes of wastes generated as equipment is drained
and purged. Petroleum storage areas would likely be expanded to accommodate the additional
construction vehicle and equipment fuel needs.

All turbines and their towers would be dismantled and either recycled (whole or in part)
at other wind energy projects, sold for scrap, or disposed of off site as solid waste after fluid
removal. Liquid-containing components such as transmissions, yaw motors, and dedicated
transformers may be drained and purged before dismantlement and storage to await recycling
or disposal. Turbine towers constructed partially of concrete would be broken up, as would
turbine base pedestals, building foundations, and equipment pads. Broken concrete could be
disposed of in an authorized construction and demolition landfill or used by highway
departments for road base or bank stabilization.

Electrical control devices would be recycled or disposed of, in some cases as hazardous
waste because of the heavy metals present. Transformers and other control devices would
either be reused in other applications or sold as scrap after fluid removal. Turbine foundations
below approximately 3 ft (0.9 m) and belowground cable runs are expected to be left in place.23

23 However, to support the unencumbered future use of the land, or to accommodate revegetation with native plants
over turbine footprints, the foundations may need to be removed to a depth of at least 3 ft (1 m) below the initial
grade, with sufficient indigenous soils added to cover the foundations and establish a root zone of sufficient depth.
Likewise, cables buried at shallow depths may also need to be removed.
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The access road, on-site roads, rock or gravel in the electrical substations, transformer
pads, and building foundations would be removed and recycled, if no longer needed. Disturbed
land areas covered in rock or gravel or building/tower footprints would be restored to original
grade. The surface aggregate would be removed and soil compaction adjusted as required,
and the areas reseeded, replanted with indigenous vegetation, or returned to agricultural use.

Dismantlement of turbine towers, electrical substations, and storage buildings would be
accompanied by inspection for the presence of industrial contamination from minor spills or
leaks, and decontamination procedures followed as necessary.

3.6 TRANSMISSION LINES AND GRID INTERCONNECTIONS

3.6.1 General Information Regarding the Transmission Grid

In order to provide a complete evaluation of the impacts of establishment of wind farms
in the UGP Region, this PEIS also addresses the potential impacts of the construction and
operation of transmission lines that would connect those wind energy facilities to Western’s
high-voltage electric transmission grid. For the purpose of this analysis, it is assumed that the
maximum distance of required transmission line construction for any individual wind farm would
be 25 mi (40 km). This section provides additional information on the major components of
high-voltage transmission lines and the potential environmental impacts associated with their
construction and operation. The primary factors influencing the design and performance of
transmission lines are also briefly discussed. However, site-specific impacts of transmission
lines (e.g., impacts on specific species habitats) are not addressed in this section.

Information presented here was taken largely from a Technical Memorandum published
by Argonne National Laboratory (Argonne 2007) and from the recently published Programmatic
Environmental Impact Statement, Designation of Energy Corridors on Federal Land in the
11 Western States (BLM and DOE 2008). The reader is invited to refer to those documents,
both of which are available electronically at http://corridoreis.anl.gov, for more in-depth
information.

The North American electric system includes power generation, storage, transmission,
and distribution facilities in Canada, the United States, and northern Mexico (Baja Norte). The
high-voltage transmission grid is composed of three main interconnected regions: the Eastern,
Western, and Electric Reliability Council of Texas (ERCOT) Interconnections. Within each
interconnection region, all electric utilities are interconnected and operate synchronously; that is,
the generators are operated such that the peak voltage from all generators occurs
simultaneously. Voltage from alternating current (AC) generators varies over time following a
sinusoidal wave, reaching a peak or a minimum 60 times per second (60 Hz). If all of the power
contributions from generators were not “in phase,” the voltage from one would cancel some of
the voltage from others. Synchronicity is essential to the transmission grid’s reliability and
function. Consequently, each segment connecting a generating facility to the transmission grid
is supported by substations located either at the generator’s facility or at the “point of injection”
(or both) at which the necessary power modifications are accomplished. In addition to ensuring
proper phase, transformers are present to adjust voltage to match the grid or to provide for
efficient transfer of power to the point of injection. Circuit breakers are present to disconnect the
facility should upset conditions occur. A detailed discussion of the specific array of power
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conditioning and control equipment required to safely interconnect a given wind farm to the
transmission grid is beyond the scope of this PEIS. Suffice it to say that transmission
interconnection agreements would be entered into between Western and each wind farm
operator and will include detailed requirements designed to protect both the grid and the facility.
Those requirements, while essential to preserving grid stability and reliability, will have only
incremental impacts on the environmental footprints of the wind farms, and a discussion of
additional details with respect to substation and/or switchyard equipment would not provide
additional benefit or perspective to the objectives of this environmental impact analysis.

Although the transmission grid system operator requires the wind operators to provide
appropriate power conditioning before interconnection of any power generator, siting the
transmission line over which such interconnections are made is principally the responsibility of
State utility commissions.24 However, EPAct expanded the role of FERC in transmission line
siting. Under the Act, Section 216(a) of the Federal Power Act was amended to require the
DOE to conduct a transmission system congestion study and to designate National Interest
Electric Transmission Corridors (NIETCs)2° where necessary to facilitate transmission grid
expansions to relieve identified congestion. FERC is authorized under section 1221 of EPAct to
issue construction permits for facilities located within those DOE-designated corridors.26

3.6.2 Providing for Transmission Grid Reliability and Stability

FERC is the primary Federal regulatory authority overseeing electric transmission and is
responsible for ensuring the reliability of the electricity transmission grid. To further ensure
system reliability, EPAct authorized the creation of an independent international Electric
Reliability Organization (ERO) and directed FERC to establish rules for EROs as well as a
process for certification. In July 2006, FERC approved the North American Electric Reliability
Corporation (NERC) as the authorized ERO for the United States.2”

NERC'’s mission is to promote reliability of the bulk electricity transmission systems
(i.e., electricity transmitted at 100 kV or greater) that serve North America. To achieve that, and
in collaboration with all segments of the electric power industry, NERC develops and enforces
FERC-approved reliability standards; monitors the bulk power system; assesses future
adequacy; audits owners, operators, and users for preparedness; and educates and trains
industry personnel. Reliability standards provide for the reliable performance of the North
American bulk electric systems without causing undue restrictions or adverse impacts on
competitive electricity markets.28 To ensure consistency in the manner in which individual

24 For more details, consult the Web site of the National Association of Regulatory Utility Commissioners at
http://www.naruc.org.

25 See DOE’s Web site for more details on NIETCs at http://nietc.evs.anl.gov/.

26 19 date, DOE has designated two NIETCs, the Mid-Atlantic Area Corridor and the Southwest Area Corridor,
neither of which extends into Western's UGP Region. However, DOE is required to revisit its transmission grid
congestion study triennially and may, as a result, find additional NIETC designations warranted.

27 More information on NERC can be found at the NERC Web site at http://www.nerc.com.

28 Currently, there are 94 FERC standards and 185 NERC standards addressing the reliability of all facets of bulk
electricity transmission, including design, planning, operations, infrastructure and cyber security, communication,
coordination, and operational safety. All NERC reliability standards can be accessed at
http://www.nerc.com/files/Reliability_Standards_Complete_Set_2009Feb25.pdf.

3-20



©Coo~NOUh,WDNE

Draft UGP Wind Energy PEIS March 2013

generating facilities are granted access to the transmission grid and to ensure that such
interconnections do not jeopardize the stability of the grid, FERC has also developed generator
interconnection procedures and published model interconnection agreements, both of which are
required to be used for generating facilities with nameplate ratings greater than 20 MW.
Because of the intermittency and variability of the power being developed by wind farms, a
model interconnection agreement unique to wind energy and other alternative technologies has
also been developed.29

NERC is composed of Regional Reliability Councils (RRCs), each of which is
responsible for bulk transmission within its assigned geographic area. The transmission grid
segments within the States addressed in this PEIS are under the control of the Western
Electricity Coordinating Council (WECC) and the Midwest Reliability Organization (MRO)

(see figure 3.6-1). Both RRCs are authorized to promulgate regional reliability standards (that
must be approved by NERC and FERC)30 to develop regional reliability criteria or planning
standards that complement the NERC reliability and planning standards, or to establish
consistent procedures for ensuring compliance with NERC standards among all WECC
transmission system participants. Together, the NERC and WECC reliability standards provide
a framework for the design and capabilities of transmission system components, the dimensions
and conditions of ROWSs, the configurations and capabilities of switchyards and substations, and
the monitoring and operating parameters and controls of transmission line segments and
interconnections.

3.6.3 Transmission Line Components

As discussed above, reliability standards, together with the characteristics and amount
of power expected to be delivered, control every aspect of a wind farm’s interconnection to the
grid, from the type and size of the electrical devices and controls required at substations, to the
design, configuration, and dimensions of line components, including the width of the ROW and
the manner in which it is maintained. The more critical components of interconnections are
discussed below.

3.6.3.1 Structure Specifications and Construction

The structures support the electrical conductors and provide physical and electrical
isolation for energized lines. The voltage; the type, number, weight, and size of the conductors
(wires) to be supported (typically, three conductors for each circuit present); and the safe
separation distances that must be maintained between energized conductors, structures, and
ground obstructions to prevent faulting combine to dictate tower specifications with respect to

29 The model interconnection agreement for wind energy and other alternative technologies can be found on the
FERC Web site at http://www.ferc.gov/industries/electric/indus-act/gi/stnd-gen.asp. See also, FERC Order
No. 661, issued June 2, 2005 (18 CFR Part 35), which is available at http://www.ferc.gov/industries/electric/
indus-act/gi/stnd-gen/order2003-a.pdf.

30 As of January 2009, FERC has approved eight WECC reliability standards, which can be accessed electronically
at http://www.ferc.gov/industries/electric/indus-act/reliability/ WEC-standards.asp. As of December 2007, FERC
has approved five MRO reliability standards, which can be accessed at http://www.midwestreliability.org/
STA_approved_mro_standards.html.
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FIGURE 3.6-1 NERC Regions

size, geometry, construction materials, and tower spacing. ROW circumstantial factors such as
ground slope, surface and subsurface conditions, wind loading, and weather considerations
such as snow and ice loading can impose additional requirements on the specifications of
structures, their spacing, and their foundation requirements. The majority of the existing
transmission systems within this portion of the Western service area operate at voltages of

115 kV, although segments as high as 345 kV also exist. Structures used to support conductors
operating at those voltages are typically constructed of steel, with a lattice or monopole design;
in some cases, monopole or H-frame structures may be constructed of wood.

Regardless of the construction materials used, it is reasonable to expect that wind farms
developed within this service territory will ultimately connect to a portion of the transmission grid
operating at no more than 345 kV. The weight of the tower varies substantially with height, duty
(e.g., straight run or change in direction, river crossing), material, number of circuits, and
geometry, but typically range from 8,500 to 235,000 Ib (3,856 to 106,594 kg). The basic
function of the structure is to isolate conductors from their surroundings, including controlling the
extent of their sag and slope over the expected operating temperature range. Clearances are
specified as phase-to-structure, phase-to-ground, and phase-to-phase. The voltages at which
the conductors are operated, as well as other factors such as topography, the expected ambient
temperature range the transmission line will be subjected to, and wind and ice loading potential,
dictate the necessary clearance dimensions. These distances are maintained by insulator
strings and must take into account possible swaying of the conductors. This clearance is
maintained by setting the structure height, conductor tensioning, controlling the line temperature
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to limit sag, and controlling vegetation and structures in the ROW. Typical phase-to-phase
separation is also controlled by structure geometry and line motion suppression.31

Myriad designs exist for transmission structures, most of which can be comfortably
placed into one of two categories: lattice type or monopole. Regardless of their appearance,
transmission structures must safely support energized conductors. The voltages for which the
conductors are designed dictate the clearances that must be maintained between each
conductor and other conductors, the structures, and ground obstructions. Those clearances
dictate the physical dimensions of the structures and the necessary minimum dimensions of the
operating ROW.

Structure erection involves clearing the construction area (typically as much as
80,000 ft2 [7,432 m?2]) and an adjacent tower assembly area (100 by 200 ft [30 by 61 m]) of
vegetation. Creating level ground for lifting equipment is required. In general, construction
ROW widths can be as much as twice the ROW width needed for safe operation. Excavation,
concrete pouring, and pile driving are required to establish foundations, some of which can
extend to depths as great as 40 ft.32 Each foundation may require as much as 10 yd3 (8 m3) of
reinforced concrete. In most instances, ready-mixed concrete is delivered to the site by
commercial vendors; however, at particularly remote or rugged sites, special tactics may be
employed, such as delivery of the concrete by helicopter or creation of a temporary concrete
batch plant near the ROW. Monopole structures use a single reinforced-concrete foundation,
formed either as a solid cylinder or in the shape of a donut. Lattice-type structures require
somewhat less substantial concrete foundations for each of their four legs.

Transmission structures can reach heights of 150 ft (46 m) and widths of 75 ft (23 m).
To ensure adequate clearances of conductors to ground interferences, operating ROW widths
could approximately double the width of the structure. Structure spacing on level ground absent
special concerns for wind or ice loading on conductors would be 1,000 to 1,200 ft (305 to
366 m) for lattice structures and 800 ft (244 m) for monopole structures. Radical changes in
grade (e.g., crossing a deep valley or hilly terrain) or anticipated wind and ice can greatly reduce
structure spacing or require the installation of exceptionally tall structures to ensure the
conductors between structures maintain an acceptable slope or adequate clearances to ground.
However, valleys also provide the opportunity to increase structure spacing without
compromising ground clearances.

Structure erection also involves the creation of access roads with specifications (grade,
turning radius, width, and weight limits) sufficient to handle large, heavy tower components,
earthmoving equipment, tower erection equipment, and maintenance equipment. Laydown
areas would also be created for temporary storage of structure components (typically 3 ac
[0.01 km?] in size and roughly every 10 mi [16 km] along the ROW). Structure construction can
result in the loss of some vegetation, increased potential for wind- and water-induced soil
erosion, impacts on surface waters from increased sediment loads, and possible impacts on
groundwater from exceptionally deep foundation excavations. Most structure construction-

31 Other factors critical to structure and transmission line performance, such as insulator design, lightning protection,
and conductor motion suppression, do not introduce additional environmental impacting factors and are not
discussed here.

32 However, the relatively light-duty structures that might be used to provide a lower-voltage interconnection from an
individual wind farm to the existing grid are commonly directly buried along with a concrete foundation.
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related impacts are of short duration, however, and best management practices have been
developed to minimize, if not completely mitigate, most impacts. Importantly, since structure
footprints are not continuous along the ROW, there is enough flexibility associated with ROW
routing to avoid or minimize placing structures in sensitive environmental areas, thus mitigating
the overall impacts. Additional ROWs established for construction are typically returned to their
natural state once construction is complete.

3.6.3.2 Conductor Specification and Installation

Transmitting electrical power over a long distance is not an efficient proposition. Even
materials considered excellent conductors of electrical current offer some resistance to current
flow. Resistance is typically manifested as heat.33 Power losses as high as 10 percent can
result. Various strategies have been pursued to eliminate or at least reduce line loss. Because
electrical power (expressed in watts, kilowatts, or megawatts) is the product of voltage times
current, and since the amount of power lost to heat is proportional to the amount of current
being transferred, transmitting a given amount of electrical power at the highest possible voltage
minimizes the current, and therefore the transmission losses due to heat. Alternatively, a
variety of conductor compositions and constructions are currently in use to meet a variety of
specific requirements. Although the ideal conductor material is one exhibiting the best electrical
conductance, the selection of conductor materials typically represents a compromise between
performance, cost, and weight. Because of its weight and cost, copper is typically replaced by
aluminum, which offers greater strength-to-weight ratios than copper but only 60 percent of the
electrical conductivity of copper. Aluminum-steel composites are also in widespread use. Most
recently, ceramic fibers in a matrix of aluminum have been used, offering high strength even at
the elevated temperatures that often result from high current flows during peak power demand
periods.

Conductor specifications dictate tower design, specification, and spacing. Regardless of
the materials selected, conductor installation is a formidable task, and conductor stringing
requires additional land areas beyond the operating ROW for the staging and operation of
installation equipment. A temporary construction ROW would be required to accommodate at
least two cable-pulling areas, each approximately 150 ft by 250 ft (46 m by 76 m). As with
structure erection areas and laydown areas, conductor-pulling areas would be returned to their
native state after installation is complete. In most applications, conductor pulling, splicing, and
tensioning activities can occur within the construction ROW. However, where the transmission
line makes a radical change in direction, slightly larger ROWSs are required for two pulling
stations that may need to be positioned 180 degrees from each of the two direction changes of
the line.

3.6.3.3 Switchyards and Substations

To minimize power losses over long-distance transfers, existing high-voltage
transmission lines of the interconnected grid in the western United States are typically
maintained at voltages as high as 500 kV, although lines in the UGP Region are currently
operating at 345 kV or less. Itis likely that the transmission line to which an individual wind farm

33 Some power is also lost due to corona discharge, brought on by the ionization of oxygen molecules in the ambient
air surrounding a high-voltage conductor.
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interconnects will be operated at a substantially greater voltage than that at which power from
an individual wind turbine is initially produced and transferred to the wind farm’s substation
(typically 34.5 kV). Consequently, the collective purpose of all of the equipment in a substation
is to condition the power being produced to be compatible with the power present on the grid in
both voltage and phase and to provide for immediate isolation of the wind farm from the grid
during upset or emergency conditions. For electrical as well as fire safety, substations are
typically kept completely free of vegetation, and the area is covered in gravel to promote
drainage. Individual pieces of equipment rest on concrete pads or are mounted on metal
superstructures. Much of the equipment is filled with as much as hundreds of gallons of
dielectric fluids34 that provide electrical insulation as well as heat dissipation. Although spills or
leaks are possible, most equipment is sealed by the manufacturer and remains so throughout its
operating life. In addition, some designs allow the outer shells of the devices to provide
secondary containment of any leaked fluids. Wind farm facilities with nameplate ratings of
hundreds of megawatts can be expected to have one or more power-conditioning areas, each
comprising anywhere from 2 to 10 ac (0.8 to 4 ha).

3.6.3.4 ROWSs and Access Roads

A ROW is a passive but critical component of a transmission line. It provides a safety
margin between the high-voltage lines and surrounding structures and vegetation. Maintenance
of the ROW is, therefore, specifically required by code and regulations. The ROW also provides
a path for ground-based inspections and access to transmission structures and other line
components, if repairs are needed. Failure to maintain an adequate ROW can result in
dangerous situations, including ground faults.

A ROW passing through natural or fallow land generally consists of native vegetation or
plants selected for favorable growth patterns (slow growth and low mature heights). However,
in the UGP Region, the majority of transmission ROWSs typically pass over cultivated or pasture
agriculture lands. However, access roads often constitute a portion of the ROW, particularly in
non-agricultural land, and provide more convenient access for repair and inspection vehicles.

ROW widths are dictated primarily by the width of the structures being installed, which in
most instances is directly proportional to the highest voltage of the circuits present, as well as a
variety of other circumstantial factors. In some instances, ROW widths are artificially large to
allow for avoidance of potentially sensitive or problematic areas along the path. Table 3.6-1
shows the range of minimum ROW widths reported by U.S. utilities for various line voltages (for
one line of structures). The number of companies reporting each width provides an indication of
the most common size ranges.

The preexisting highway and road infrastructure in the area would likely be sufficient for
the task of transporting equipment, components, and construction vehicles to the vicinity of the
ROW. However, in some instances, maodifications would be required. For example, bridges
may need to be strengthened or load height clearances extended, and pathways over water
courses may need to be widened and fortified. Access roads will likely need to be built to reach

34 0ils containing PCBs were once common dielectric fluids. However, modern-day equipment is free of PCBs and
instead contains synthetic or mineral-based oils. Some equipment contains a gaseous dielectric material, sulfur
hexafluoride (SFg).
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the ROW in most instances; some will be temporary TABLE 3.6-1 Minimum ROW Widths
roads constructed only to support certain construction

events, while others will remain throughout the

operating life of the transmission line and provide Voltage ~ Range of  No. of Companies
access to the ROW for ground-based inspections and (kY) Widths (ft) Reporting
vehicles and equipment needed for repairs or <230 <50 51
replacements of components. Terrain and overall 51 to 125 41
length of the collector/conditioning station—to— >125 7
interconnection line segment may require multiple 230 <75 40
access roads. Road specifications are dictated by the 7610 125 36
equipment and vehicles that will use them. In most 345 ><17255 32
instances, access roads lie on separate ROWSs, 76 t0 125 36
typically 12 to 14 ft (3.7 to 4.2 m) wide (together with a >125 30
temporary construction ROW of an additional 3ft[1 m] 500 <125 4
along either side of the road). Circumstantial factors 12610 175 21
will dictate road construction techniques, including >175 13
special techniques required to cross streams, Source: FERC (2004).

wetlands, or especially rugged terrain in those

instances where these areas cannot be avoided by routing. Most transmission line access
roads are simply bladed, and at best may have some gravel in low or soft areas prone to rutting.
Access roads that provide primary access to the ROW or to substations may have a more
permanent, all-weather surface.

3.6.3.5 Additional Structures

For some long-distance transmission line construction projects, additional facilities, such
as maintenance or repair facilities, material storage areas, administrative buildings, and
operational control centers, could conceivably be constructed. However, it is not likely that such
facilities would be necessary for the grid interconnection segments being discussed here, and, if
they are, they would likely be the responsibility of the transmission system operator and not the
wind farm operator.3®> Multiple independent transmission lines sharing a ROW create some
unique issues associated with both construction and operation. Designs would be amended to
provide adequate spacing between lines to avoid interferences or to prevent emergencies on
one line cascading to the second line. Agreements would be required among the parties
involved to establish liability limits and assign responsibility for each aspect of ROW
maintenance. Coordination of construction- and operation-related activities would also be
addressed to prevent adverse impacts on the safe operation of either line.

35 As noted previously, for the purpose of this discussion, it is assumed that interconnection transmission line
segments would be no more than 25 mi (40 km) in length. This assumption is supported by the existence of state
initiatives such as the Renewable Energy Transmission Initiative (RETI) in California that seek to facilitate
development of renewable energy resources in remote areas by establishing the necessary transmission
infrastructure in those areas. Additional details regarding RETI can be found on the California Energy
Commission’s Web site at http://www.energy.ca.gov/reti/documents/index.html. It is further expected that similar
initiatives may be pursued in other states within the UGP Region where concentrations of renewable resources
exist.

3-26



©Coo~NoOUh,WwWNE

Draft UGP Wind Energy PEIS March 2013

3.6.4 Hazardous Materials and Wastes

The hazardous materials used during construction of transmission lines consist primarily
of fluids and other chemicals (lubricating oils, hydraulic fluids, glycol-based coolants, and battery
electrolytes) needed to perform primary maintenance on construction vehicles and equipment.
Most such materials would be present in portable containers of 55-gal (208-L) capacity or less.
Some equipment cannot be easily moved (e.g., exceptionally large lifting cranes that are
transported in pieces and assembled on site, or bulldozers used for initial clearing), which may
require the establishment of temporary fueling facilities consisting of portable aboveground
tanks holding diesel fuel and/or gasoline. Compressed gas cylinders of welding and cutting
gases such as oxygen and acetylene and modest amounts of cleaning solvents, paints, and
corrosion-control coatings would also be present. Portable sanitary facilities would also be
brought to the construction site. Finally, pesticides used for initial clearing of construction areas,
and later in the ongoing maintenance of the ROW, may be present. At associated substations,
much of the electrical equipment would be filled with dielectric fluids or gases. However, except
in the case of major malfunctions that result in arcing or leaks, these dielectric materials would
not be expected to require replacement, and no waste dielectrics typically result from routine
operation. At the decommissioning of the wind farm—to—grid transmission line segment,
however, very large electrical equipment may need to be drained before being relocated.

The majority of construction-related wastes are associated with vehicle and equipment
maintenance. These wastes are likely to be containerized and briefly stored at the construction
area before being removed to off-site treatment or approved disposal areas. Special
arrangements may be necessary for very large quantities of vegetation that result from ROW
clearing in some locations, although heavily vegetated areas would likely be considered
sensitive environmental areas to be avoided during routing. The expected relatively short length
of transmission line interconnections suggests that, even in remote areas, there will be no need
to establish employer-provided housing for the construction workforce.

Except for herbicides used in ROW maintenance, virtually no hazardous materials would
be required during the operating period of the wind farm—to—grid transmission line segments
and related substations, and no operation-related wastes would be generated unless major
repairs or replacements are required.

3.6.5 Transmission Line Operation and Maintenance

Transmission lines connecting wind farms to the grid require very little attention and
intervention during normal operation. Periodic visual inspections are conducted either by driving
or walking the ROW or through aircraft flyovers. Inspection frequencies are dictated largely by
experience with similar lines operating in similar environments. Table 3.6-2 shows typical
inspection frequencies for such transmission lines.

In rare instances, inspectors may need to climb the transmission structures when close
inspections are required to verify the conditions of critical components. ROW vegetation
maintenance is conducted in accordance with a preapproved plan. Maintenance may include
periodic tree and bush trimming or applications of herbicides, or both. As with inspections, the
frequency of ROW maintenance activities is dictated by circumstances and experience.
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Substations and switchyards are also inspected TABLE 3.6-2 Number of Companies
regularly, typically at a higher frequency than the Reporting Various Inspection
transmission line. Periodic replacement of the dielectric Frequencies
fluids in transformers may be required. Replacements of

bushings (ceramic insulators that isolate energized wires

from the metallic cases of electrical equipment or from Frequency Aerial _Ground
the metal superstructures to which they are attached) More than twice a year 25 7
may also be necessary. Depending on configuration Semiannual 34 22
and function, personnel may need to visit the substation Annual 46 76
or switchyard to make changes to the routing of power. Biennial 6 6
Every 3 years 1 6
_Dgring_ the expected operating Iifetime_ of a ;235 etzggdevery 3 years g 2'513
transmission line, voltage upgrades, introductions of Did not report 38 7
additional bundled or double circuits,36 repairs, or
replacements of conductor segments or insulators may Source: FERC (2004).

require the reintroduction of heavy equipment of the type

used for initial construction. Depending on where such activity occurs, original construction
access roads and clearings that were remediated after completion of construction may need to
be reestablished. The terms of ROW leases typically address access for
rebuilding/refurbishment that may be required after destructive storms, as well as for technology
upgrades. The impacts of such repairs, upgrades, or refurbishments would be similar to those
incurred during initial construction. Likewise, upgrades may also involve replacement of
equipment at substations or switchyards.

3.6.6 Transmission Line Decommissioning

The expected lifetime of a transmission line is indefinite. It is more likely that the line will
undergo upgrades (including replacements of conductors or structures, or both) or the
introduction of additional circuits rather than be abandoned. However, in the event that a
transmission line segment is abandoned, decommissioning would involve removal of all
permanent structures, although subsurface foundations may be allowed to remain if their
removal would create more disruption than their retention, or other actions as specified in the
lease agreement. Virtually all major components, structures, and conductors are recycled.
Equipment at substations or switchyards may be reinstalled in other parts of the transmission
grid, retained in inventory as replacements, or recycled. Some large pieces of equipment may
need to be drained of their dielectric fluids before removal and transport. Failing that, recycling
options would likely exist for all major components. In most areas of the ROW, remediation
involves simply allowing native vegetation to reestablish itself. Where all-weather access roads

36 Multiple conductors on a typical three-phase AC transmission line are called bundled conductors. Each of the
three phases can have a single conductor, two conductors (duplex), or three conductors (triplex), the duplex and
triplex configurations collectively being called bundled. The multiple conductors are separated by spacer
dampers, which are not a uniform distance apart to avoid setting up a vibration resonance within spans. A
double-circuit transmission line is just that — it has two separate three-phase circuits on the same structure, or six
conductors in all. The voltages of the two circuits do not have to be the same, and one or both circuits could have
bundled conductors, but all three phases of a circuit would have the same conductor configuration. Converting
from a single conductor to a bundled conductor may or may not be an option on any given transmission line,
unless the structures are strong enough and spans suitable for the additional weight of bundled conductors.
Unless the structures have been designed for a future second circuit, an existing single-circuit transmission line
cannot be converted to a double-circuit line unless the structures are completely removed and replaced.
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have been removed or where decommissioning activities have resulted in bare soil, fast-
growing, noninvasive species may be planted to provide interim erosion control until native
vegetation can be reestablished.

3.7 REGULATORY REQUIREMENTS FOR WIND ENERGY PROJECTS

This section identifies the major laws, regulations, compliance instruments, and policies
that may impose environmental protection and compliance requirements on site monitoring and
testing, construction, operation, and decommissioning phases of a wind energy project. The
laws and regulations discussed in this section may not apply to every wind project; each project
must be assessed on the basis of its activities, location, applicable regulatory jurisdictions, and
other pertinent circumstantial factors. In addition to regulations and controls, various incentives
are offered at the Federal and State levels.37 Although such incentives are intended to facilitate
market penetration of wind energy, pursuit or acquisition of incentives does not directly affect
the environmental footprints or impacts of wind energy facilities; therefore, incentives are
considered to be outside the scope of this analysis.

3.7.1 Statutes, Laws, Regulations, and Ordinances Potentially Impacting Wind Farms

Table 3.7-1 provides an overview of enforceable requirements at the Federal, State, or
local levels.

3.7.2 Other State Regulations, Requirements, and Initiatives Potentially Impacting Wind
Energy Facilities

As noted in various entries throughout table 3.7-1, authority has been delegated to
States for many of the listed Federal regulatory programs. State programs must be at least
equivalent to the Federal program for such delegations of authority to occur. However, as
provided for in some authorizing Federal statutes, in some instances, State programs can be
more restrictive or broader in scope than their Federal analogs. Consequently, State laws and
regulations may sometimes impose additional requirements. In addition, States may implement
programs that have no Federal counterpart. All six States in the UGP Region offer consumer
guidelines and wind energy development handbooks, and many have undertaken studies or
initiatives aimed at facilitating wind energy development while preempting adverse
consequences.

State-level controls are typically under the jurisdictions of environmental control
agencies and/or public service commissions and often mimic Federal regulations, requiring the
developer to undertake and report on potential environmental and socioeconomic impacts and
to submit a detailed plan of development for the project and subjecting the matter to public
review and comment. Local governments (counties, cities) can also regulate wind farms
through such controls as zoning ordinances, ROW permits, construction permits, and height

37 Information on Federal and State incentives is available from the Database on State Incentives for Renewables
and Efficiency (DSIRE), an ongoing collaboration of the North Carolina Solar Center and the Interstate
Renewable Energy Council (funded by DOE). See the DSIRE Web site at http://www.dsireusa.org.
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1 TABLE 3.7-1 Major Requirements for Siting Operation and Decommissioning of a Wind Farm

Statutes/Laws/Regulations/Ordinances

and Implementing Authorities Description Applicability

National Environmental Policy Act » Federal agencies must make NEPA applies when a facility:

(NEPA) (42 U.S.C. 4321-4347) informed decisions regarding * Is located on Federal land.

* 40 CFR 1500 et seq. the environmental impacts of » Interconnects with a federally
actions they conduct, permit, owned transmission facility.
authorize, or subsidize. * Is partially or wholly funded by

» Assuming that the action is not Federal grants.
identical to one that had been
previously excluded from
required NEPA investigations
(a categorical exclusion, CX),
an environmental assessment
(EA) or environmental impact
statement (EIS) may be
required.

» State-equivalent NEPA laws:2 State authorities apply when the

— lowa: None facility is located within a State’s
— Minnesota: Minn. Stat 8§ 116D.01 jurisdiction.
to 116D.11

— Montana: Montana Code
Annotated (MCA). 88§ 75-1-201 to
75-1-220

— Nebraska: None

— North Dakota: None

— South Dakota: S.D. Codified Laws
88 34A-9-1 to 34A-9-13

Clean Water Act (CWA)
(33 U.S.C. 1251 et seq.)

» CWA Section 402 33 (U.S.C. 1342)

* 40 CFR parts 122 and 123

* U.S. Environmental Protection

Agency (EPA)
» State-authorized programs

Permits are required under the
National Pollution Discharge
Elimination System (NPDES)
for discharges to navigable
waters of the United States or
waters of the State.?

A SWPPP permit may be
required for management and
discharge of storm water.
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An NPDES permit, or State
equivalent, is required for storm
water discharges from industrial
activities or from construction
activities disturbing more than

5 ac (2 ha) of land.

Under the Storm Water Phase I
Final Rule, small construction
activities disturbing between

1 and 5 ac (0.4 and 2 ha) of
land are also subject to NPDES
permitting requirements.
Permits are typically required
for construction, operation, and
decommissioning phases of the
facility’s life cycle.

Most States have received
authorization to implement the
Federal NPDES programs.
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TABLE 3.7-1 (Cont.)
Statutes/Laws/Regulations/Ordinances
and Implementing Authorities Description Applicability
Safe Drinking Water Act (SDWA): National primary and » Wind farm developer becomes

Public Water Supplies

¢ 40 CFR 141 et seq.

+ EPA

» State-authorized programs

SDWA: Protection of Underground
Sources of Drinking Water

e 42 U.S.C. 300h-7

» State wellhead protection programs

Clean Air Act (42 U.S.C. 7401 et seq.)

» Federal Transit Act (49 U.S.C. 53)

* 40 CFR part 93 Subpart A
(Transportation Conformity Rules)

» 40 CFR part 93 Subpart B (General
Conformity Rules)

« EPA

Oil Pollution Act (OPA) (49 U.S.C.
44718)

« 40 CFR part 112

- EPA

secondary drinking water
standards established by the

EPA.

Regulations apply to public

water supplies (PWSs).

Programs implemented by

States. .

Wellhead protection programs ¢
implemented by State water
authorities identify areas of
vulnerability around drinking

water supply wells or in

recharge areas for those

aquifers and prohibit certain
activities within those areas.

Federal agency actions and .
those of the wind energy
developer/operator must

conform to State

implementation plans that

provide for attainment and
maintenance of compliance

with National Ambient Air .
Quality Standards (NAAQS)

for criteria pollutants.

Requires the developmentofa
Spill Prevention Control and
Countermeasures (SPCC)

Plan for facilities containing

more than the prescribed

amount of petroleum products.
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a PWS if it supplies drinking
water directly from either a
surface or underground supply
to 25 or more individuals for a
period of 60 days or more within
a 1-yr period.

Wind farm developers who
purchase drinking water in bulk
from PWSs or who purchase
bottled water for consumption
are not subject to the
regulations.

Water available on the wind
farm site for nonconsumptive
uses is not subject to SDWA
regulations.

Wind farms located near
wellhead protection areas may
be prohibited from using certain
hazardous chemicals during
construction.

General conformity evaluations
are required for the construction
phase of wind farms
constructed in nonattainment or
maintenance areas for the
NAAQS (especially for fugitive
dust).

Transportation conformity
evaluations are required for the
construction phase of wind
farms constructed in
nonattainment or maintenance
areas for the NAAQS
(especially for construction
workforce and delivery vehicle
travel).

SPCC are required for fuel
storage where circumstances
create the potential for spilled
product to reach navigable
waters.

Most States have received
authorization to implement this
program.
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TABLE 3.7-1 (Cont.)

March 2013

Statutes/Laws/Regulations/Ordinances
and Implementing Authorities

Description

Applicability

Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA) (i.e., Superfund)

(42 U.S.C. 9601-9675)

« National Oil and Hazardous
Substances Pollution Contingency
Plan

e 40 CFR part 300

« EPA

Resource Conservation and Recovery

Act (RCRA) and the Hazardous and

Solid Waste Amendments (HSWA)

» 42 U.S.C. 321 et seq.

* 40 CFR parts 239-258 (solid waste)

* 40 CFR parts 260-265 (hazardous
wastes)

e 40 CFR part 279 (used oil)

* 40 CFR part 273 (universal waste)

* 40 CFR parts 280-282

« EPA

Note: the Toxic Substances Control Act
(TSCA) controls the management and
disposal of PCBs. However, PCBs are
not expected to be present during any
phase of a wind farm’s life cycle.

» Assigns “joint and several

liability” for remediation of
contamination.

Establishes controls for the
storage, transportation,
treatment, and disposal of
solid wastes (Subtitle D) and
hazardous waste (Subtitle C).
Establishes management and
disposal/recycling controls for
“universal wastes.”
Establishes management and
disposal/recycling controls for
used petroleum products.
Establishes design standards,
operational controls, and
remediation requirements for
underground storage tanks
(UST) storing petroleum
products (Subtitle I).

Applies to contamination
present on the site.

Site operator must conduct due
diligence to verify the absence
of contamination before
acquiring the property to avoid
CERCILA liabilities for cleanup.
Some States may have
additional regulations regarding
site remediation.

Used lubricating oil and
hydraulic oil from the
maintenance of wind turbine
components are subject to used
oil regulations.

Other maintenance-related
wastes (e.g., spent fluorescent
light bulbs, spent lead-acid
batteries, specified pesticides)
are subject to universal waste
regulations.

Disposal of solid waste on the
wind farm site would trigger
solid waste regulations.
Storage of fuel in a UST triggers
UST regulations.

Most States have received
authorization to implement
these programs.

Some State regulations may be
more restrictive than the
Federal regulations.
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TABLE 3.7-1 (Cont.)

March 2013

Statutes/Laws/Regulations/Ordinances

and Implementing Authorities Description Applicability

Federal Insecticide, Fungicide, and » Establishes requirements for Applies when registered

Rodenticide Act (FIFRA) registration and labeling of pesticides are used for

e 7U.S.C. 136 pesticides. vegetation management on a

* 40 CFR parts 150-189 » Establishes training and wind farm during any phase of

« EPA certification requirements for the wind farm’s life cycle.
individuals applying certain May require approval by the
pesticides. Service for use of specific

» Establishes requirements and
restrictions for application of
certain pesticides.

» Pesticide label directions for
applicability, use, and disposal
have the force of regulation.

Occupational Safety and Health Act » Establishes standards for

(OSH Act) worker protection.

* 29 U.S.C. 651 et seq. » Establishes labeling and

e 29 CFR part 1926 (construction) worker training on the use of

» 29 CFR part 1910 (general industry) hazardous materials and on

* 29 CFR 1910.1200 (hazard the risks of exposure.
communication) » Establishes personal

* 29 CFR 1903.1 (general duty) protective equipment and work

* OSH Act General Duty Clause, practices to avoid adverse
Section 5(a)(1) worker impacts.

» Establishes controls to prevent
adverse impacts to the public.

» “General Duty Clause”
requires employers to provide
a workplace free from
recognized hazards that are
causing or are likely to cause
harm to employees.
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pesticides.

Disposal of residues and
rinsates from decontamination
of application equipment is
subject to controls.

States may have additional
pesticide registration
requirements and use
prohibitions.

Pesticide applications on wind
farms are typically by a
contracted service.

Relevant regulations in 29 CFR
part 1926 apply to wind farm
construction and
decommissioning activities.
Relevant regulations in 29 CFR
part 1910 apply to wind farm
operation.

Hazardous materials on site
subject to hazard
communication regulations.
OSH Act’s General Duty Clause
requires each employer to
furnish to each employee
employment and a place of
employment that are free from
recognized hazards, which are
causing or are likely to cause
death or serious physical harm.
Most States implement a State-
equivalent program.
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TABLE 3.7-1 (Cont.)
Statutes/Laws/Regulations/Ordinances
and Implementing Authorities Description Applicability

National Historic Preservation Act

*+ 16 U.S.C. 470

» 36 CFR part 60 and 36 CFR part 800

» Advisory Council on Historic
Preservation

» Tribal Historic Preservation Office
» State Historic Preservation Office

(SHPO)

CWA

* 33 U.S.C. 1251 and 33 USC 1344

* 33 CFR parts 320-331
e 40 CFR part 230
« EPA

e U.S. Army Corps of Engineers

(USACE)

Rivers and Harbors Act of 1899
* 33 U.S.C. 401 et seq.

+ 33 U.S.C. 403, Section 10

* 33 CFR parts 320-331

Requires Federal agencies to
review impacts to historic and
tribal resources.

Requires consultation with
SHPO and/or Tribal Historic
Preservation Office.

Requires permits issued by
the USACE for removal of
dredged or fill materials from
or discharge into the waters of
the United States.

Controls the disposal of
dredged materials.

Requires a Section 10 permit
issued by the USACE for
building or modifying bridges
over waters of the United
States.

Authorizes USACE to control
or remove hazards to
navigation on waters of the
United States.
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Requires a survey of the site for
cultural and historic artifacts.
May require removal and proper
curation of discovered artifacts
under the auspices of a Federal
permit.

Requires consultation with
SHPO to determine applicability
of Section 106.

Applies when the proposed
action may impact listed or
eligible properties for the
National Register of Historic
Places.

Applies when the action may
impact tribal cultural or historic
artifacts.

Actions that occur on or impact
designated wetlands may be
subject to permits.
Replacement or remediation of
impacted wetlands may be
required.

Fortifying bridges along site
access route may trigger a
Section 10 permit requirement.
Consultation with USACE is
required.
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TABLE 3.7-1 (Cont.)
Statutes/Laws/Regulations/Ordinances
and Implementing Authorities Description Applicability

FAA Reauthorization Act of 1996

* U.S. Department of Transportation
Subpart VII

* Obstruction Evaluation/Airport
Airspace Analysis

* 49U.S.C. 44718

e 14 CFR part 77

* FAA

* FAA Circular 70/7460-2K (FAA 2000)

Endangered Species Act (ESA)

(16 U.S.C. 1531-1544)

* 50 CFR part 13 and 50 CFR part 17
promulgated by the Council on
Environmental Quality

Migratory Bird Treaty Act

(16 U.S.C. 703-712)

* 50 CFR parts 13 and 21 promulgated
by the Service

Requires natification to FAA of
structures that might affect
navigable airspace (FAA Form
7460-1, Hazard
Determination).

Requires lighting of structures
over a certain height within
proximity to an airport.
Requires notification to FAA
for turbines located within line
of sight of air defense radars.
Does not extend to a
consideration of interferences
with weather radars.

Consultation with the Service
may be required for projects
that could affect federally
listed species or designated
critical habitat.

Permit for “incidental take”
may also be required.

Prohibits the taking, killing,
possession, transportation,
and importation of migratory
birds, their eggs, parts, and
nests, except when
specifically authorized by the
Department of the Interior.
Consultation with the Service
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Construction or alteration of
wind turbines and/or
meteorological towers greater
than 200 ft [61 m] high located
close to airports (distance
varies based on length of
nearest runway and ground
slope) requires notification to
FAA at least 30 days prior to
construction or alteration.

Tall structures close to airports
may require marker lights.
Notification to FAA may also be
required prior to alterations of
bridges or overpasses on
roadways or railroads proximate
to airports to accommodate
transport of exceptionally tall
loads to the wind farm site.
Aeronautical study by FAA
includes evaluation of aviation
safety as well as radar
interference potential.

Proposed activities could have
an impact on federally listed
endangered species or could
adversely impact their habitats.

Action has the potential to
impact specified migratory bird
species or their habitats.
Project modifications to
minimize impacts may be
needed.
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TABLE 3.7-1 (Cont.)

Statutes/Laws/Regulations/Ordinances
and Implementing Authorities Description Applicability

Bald and Golden Eagle Protection Act » Prohibits harm, possession, or « Requirements apply whenever

» 16 U.S.C. 668-668d take of bald and golden eagles the wind farm contains, or is
* 50 CFR part 13 and 50 CFR part 22 or their nests. proximate to, bald or golden
» The Service * Requires consultation with the eagle habitat or nests.

Service for facilities that might
adversely affect bald and
golden eagle habitats.

* May require an incidental take
permit from the Service.

2 Only relevant laws in the States within the UGP Region (lowa, Minnesota, Montana, Nebraska, North Dakota,
and South Dakota) are listed.

b According to administrative and judicial interpretation, the navigable waters of the United States encompass
any body of water whose use, degradation, or destruction would or could affect interstate or foreign commerce.
These bodies of water include, but are not limited to, interstate and intrastate lakes, rivers, streams, wetlands,
playa lakes, prairie potholes, mudflats, intermittent streams, and wet meadows.

restrictions. Other aspects of utility-scale wind farms that could come under local regulatory
controls include minimum property setback distances, lighting (both color and intensity), fencing,
screening, signs, erosion controls, interference with communication devices, decommissioning,
dispute resolution, protection of public roads, bonding and liability insurance, sound levels, and
visual appearance.38 Brief overviews of potentially relevant State-level regulations and wind
energy initiatives follow.

3.7.2.1 lowa

There are no regulations specifically governing the siting, operation, or decommissioning
of wind energy facilities in lowa beyond those specified or implied in table 3.7-1. However, the
lowa Department of Natural Resources (IDNR) sponsors a Wildlife Diversity Program
(see http://Iwww.iowadnr.gov/wildlife/diversity/windwildlife.ntml for details). In the context of that
program, there exists an ad hoc discussion group dedicated to educating would-be developers
on the potential adverse impacts of wind farms on wildlife. The group has issued a report
highlighting appropriate designs and best siting, construction, and operating practices that can
prevent adverse impacts, and has developed a map showing particularly sensitive areas within
the State to be avoided (IDNR undated).

lowa’s Source Water Assessment and Protection Program is a collaborative effort
between IDNR and operators of PWSs that rely on groundwater. IDNR will perform
hydrogeologic surveys of water supplies, assess their vulnerabilities to contamination, and
delineate an appropriate zone of protection. IDNR will also use existing databases to develop
an initial inventory of potential contaminant sources within the protected area. PWSs are then

38 A more detailed discussion of state and local requirements has been published by the National Research Council
(NRC 2007).
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assisted by the IDNR in developing more accurate inventories of potential contaminants and
developing wellhead protection plans, some of which can be enforced by local ordinance.
Details of the State’s source water protection program are documented in an implementation
plan published by IDNR (2000).

Finally, lowa has made an income tax credit available to electric utilities of up to
$2.00/gal for up to 20,000 gal (76,000 L) when conventional mineral oil dielectric fluids are
replaced with soy bean oil-derived dielectric fluids (see lowa Administrative Code
701-42.33 et seq.). This may affect utility-owned electrical devices present in wind farm
substations and switchyards.

3.7.2.2 Minnesota

Sections 216F.04 and 216E of the 2008 Minnesota Statutes require the developer of a
large wind energy conversion system (LWECS) (defined by statute as capable of producing
5,000 kW of electrical power or more) to obtain a permit from the State’s Public Utilities
Commission. The scope of the permit’s requirements can extend to the full complement of the
rules adopted by the Commission and may include additional conditions at the Commission’s
discretion. The full text of Sections 216F.04 and 216E can be found at https://www.revisor.leg.
state.mn.us/statutes/?id=216F and https://www.revisor.leg.state.mn.us/statutes/?id=216E,
respectively.

Section 500.30 of the 2008 Minnesota Statutes establishes the opportunity for
establishment of an easement to guarantee a property owner’s continued unimpeded access to
wind energy. Easements must be formally recorded on the deeds of the affected properties and
are enforceable by injunction or by proceedings in an equity or civil action. The full text of
Section 500.30 can be found at https://webrh12.revisor.leg.state.mn.us/statutes/?id=500.30.

Minnesota Administrative Rules 4410 and 7849 require an EIS to be produced for a
large electric power generating plant with nameplate ratings greater than 50,000 kilowatts
(50 MW). Promulgated by the Minnesota Environmental Quality Board in February 2002, the
rules require a site permit before initial construction or subsequent expansion of a LWECS.
Successful applicants must demonstrate how their LWECS furthers State policies with respect
to environmental preservation, sustainable development, and efficient use of resources. In
addition to providing engineering details of the facility and meteorological details of the
proposed site, the applicant must assess the potential for adverse impacts to the environment
and to humans from the facility and identify appropriate mitigative actions. Although a formal
EIS (as defined by Minnesota statutes) is not specifically required, the information necessary to
satisfy state permit requirements is essentially the same as would be included in the EIS.
Detailed plans of development, operation, and decommissioning are also required. The draft
permit is subject to full public review and comment. Final permits take effect only after the
applicant provides evidence that a power purchasing agreement or other enforceable
mechanism for the sale of power is in place. Full-text versions of Rules 4410 and 7849 are
available at https://www.revisor.leg.state.mn.us/rules/?id=4410 and https://www.revisor.leg.
state.mn.us/rules/?id=7849.7020, respectively.

Minnesota Rules Chapter 4720-5100-5590 establishes standards for wellhead protection
planning. The Minnesota Department of Health is authorized to conduct vulnerability
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assessments of the State’s underground sources of drinking water and delineate appropriate
wellhead protection areas. Wellhead protection plans are the purview of operators of public
water supplies.

3.7.2.3 Montana

Numerous State statutes potentially impose requirements on wind farms.
Implementation authority rests with the Montana Department of Environmental Quality (Montana

DEQ):

* The Montana Environmental Policy Act (MEPA) (MCA 75-1-101 et seq.) is
patterned after NEPA. MEPA requires the development of EISs, EAs, or
categorical exclusions, and is enforced through administrative rules of the
Montana DEQ (ARM 17.4.601 through 725, Subchapter 6).

* The Montana Natural Streambed and Land Preservation Act (MCA 75-7-101
et seq.) requires a Section 310 permit for construction activities in or near
perennial streams on public and private lands.

* The Montana Floodplain and Floodway Management Act (MCA 76-5-401
through 76-5-406) requires a floodplain development permit for construction
in a 100-year floodplain.

* The Montana Property Act (MCA 70-17-403) Wind Easements rule allows a
property owner to grant a wind easement for the purpose of preserving
access to wind resources. The rule, enacted in 1983, requires easements to
be negotiated with neighboring property owners.

* The Montana Major Facility Siting Act (MCA 75-20-101 et seq.) requires
applicants obtain a Certificate of Environmental Compatibility, together with a
10-year utility plan for construction and operation of power plants of 50 MW
and greater, transmission lines with a design capacity greater than 69 kV,
and other energy-related facilities.

» Section 318 of the Montana Water Quality Act (75-5-101) authorizes a short-
term exemption from surface water quality turbidity standards.

e The Montana Water Quality Act (75-6-112) requires plan review and approval
for a new public water supply that serves more than 25 people daily for a
period of at least 60 days in a 1-year period.

* The Montana Open Cut Mining Act (84-4-401 et seq.) requires a permit for
excavation 10,000 yd3 (7,600 m3) or more total aggregate from one or more
pits, regardless of surface ownership.

In addition to the above, Montana has joined California, Washington, and Oregon in

developing consolidated energy facility siting programs. For more details, see
http://www.oregon.gov/ENERGY/SITING/compare.shtml.
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Additional details regarding Montana regulations can be found at http://www.deq.state.
mt.us/Energy/Renewable/WindWeb/DEQpermitsForWindEnergyPlan.htm.

3.7.2.4 Nebraska

Nebraska Revised Statutes 66-901, 66-902, 66-909, and 66-911 to 66-914 provide for
the opportunity to establish an easement on adjacent properties to prohibit future developments
that would preempt or hinder full access to wind resources. Easements are formally recorded
on property deeds and enforceable by injunction or equity proceedings or other civil actions.
Easements can be established for wind energy facilities of any capacity. Full text of the relevant
sections of Chapter 66 of the Nebraska Revised Statutes is available at http://uniweb.
legislature.ne.gov/laws/browse-chapters.php?chapter=66.

3.7.2.5 North Dakota

North Dakota Century Code Chapter 49-22 requires an applicant for a wind farm with a
rating capacity of 500 kW or greater to apply to the North Dakota Public Service Commission
(PSC) for a Certificate of Site Compatibility. The application must contain detailed information
on the facility, including the environmental impact, the need for the facility, a comprehensive
analysis supporting why the proposed location is the best suited for the facility, and mitigative
measures for foreseen adverse impacts. The PSC’s evaluation of the application extends to a
wide variety of issues, including the effects on public health and welfare, natural resources and
the environment, adverse direct and indirect impacts that cannot be avoided, direct and indirect
socioeconomic benefits, existing plans for other developments in the area, the facility’s impact
on visual resources, and the presence of rare or endangered species on the proposed site that
may be impacted. To the extent that the Commission is encouraged to “cooperate with and
receive and exchange technical information and assistance from and with any department,
agency, or officer of any state or of the federal government to eliminate duplication of effort, to
establish a common database, or for any other purpose relating to the provisions of this chapter
and in furtherance of the statement of policy contained herein,” it is reasonable to presume that
the information required of an applicant to successfully secure the necessary Certificate of
Compatibility would be generally the same as that required to support an analysis in an EIS.
The PSC'’s draft decision is subject to public review and comment. Additional details are
available at http://www.legis.nd.gov/assembly/60-2007/docs/pdf/99021.pdf.

3.7.2.6 South Dakota

South Dakota Administrative Rules Chapter 20:10:22 et seq. require proponents of wind
farms to apply for a permit to the South Dakota Public Utilities Commission. Applications must,
in part, address the purpose and need for the facility; provide general descriptions of facility
components, of the impacts on the physical environment and terrestrial and aquatic
ecosystems, and of the impacts on water and air quality; and provide additional information
related to wind turbines such as noise, reliability, warning lights, setbacks, clearing required,
tower configurations, and interconnections to the transmission grid. The regulations also
require the establishment of an escrow account sufficient to cover the cost of facility
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decommissioning. Additional details can be found at http://legis.state.sd.us/rules/
DisplayRule.aspx?Rule=20:10:22.

3.7.3 Other Relevant Federal Policies, Guidance, Executive Orders, and Proposed Rules

3.7.3.1 Department of Defense

On March 21, 2006, the Department of Homeland Security (DHS) Joint Program Office
announced the formation of a Department of Defense (DOD) Wind Farm Action Team under the
direction of the Director of Space and Sensor Technology, Office of the Deputy Secretary of
Defense. The team was responsible for completing a congressionally directed report on the
effects of windmill farms on the operation of air defense and homeland security primary radars
and on possible mitigative actions. Until that report was issued, the DOD/DHS published policy
was to “contest any establishment of windmill farms within radar line of sight of the National Air
Defense and Homeland Security Radars” (DHS 2006).

On January 29, 2007, DOD revised its policy: “The DOD does not oppose the
development of wind farms and other sources of renewable energy that do not adversely impact
military readiness or training of U.S. Armed Forces.” The DOD promised further collaboration
with the FAA and other regulatory agencies to evaluate wind farms on a case-by-case basis and
to raise concerns where interferences are anticipated in order to mitigate or prevent those
adverse effects through appropriate technologies and techniques (DOD 2007). No independent
policy has been issued by the DHS.

A comprehensive report regarding the DOD position on wind farm interferences with
primary and secondary military surveillance radar systems was submitted to Congress in 2006
in satisfaction of Section 358 of the National Defense Authorization Act for fiscal year (FY) 2006
(DOD 2006). Additional details regarding potential interferences to radar operations are
provided in section 3.8.2.4.

3.7.3.2 Department of the Interior Bureau of Land Management (BLM)

In June 2005, BLM issued a PEIS for wind energy developments on BLM lands in the
11 western States (BLM 2005). The PEIS ROD addressed amendments to land use plans and
established both policies and BMPs for wind energy developments on BLM lands. On
December 19, 2008, BLM issued its Instruction Memorandum (IM) No. 2009-043 (BLM 2008),
replacing IM No. 2006-216, which delineated BLM’s interim policy regarding wind energy
facilities on BLM lands. The current IM provides updated guidance to BLM field offices in
processing ROW applications for wind energy development on BLM lands, incorporating the
policies and BMPs of the PEIS ROD. Under the current IM, applicants must secure a ROW for
site meteorological monitoring (good for a period of 3 years) in accordance with Title V of the
Federal Land Policy and Management Act (FLPMA). The applicant must also secure a permit
for geotechnical evaluations (to support turbine foundation design decisions) in accordance with
43 CFR part 2920 regulations. A detailed plan of development (POD) must be submitted to
secure the required separate ROW grant for facility development and operation (good for a
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period of up to 30 years). The POD must contain sufficient detail for BLM to conduct the
necessary environmental analysis before a development ROW grant is issued.

The BLM has issued many program-specific documents addressing environmental
issues relevant to wind energy projects and providing guidance on mitigation. The topics
covered by these documents that reasonably can be identified as relevant include land use
planning, NEPA, visual resource management, road construction and maintenance, wildlife
management (including special status species, ESA species, threatened and endangered
species, and sage-grouse management), Areas of Critical Environmental Concern (ACECs),
hazardous materials and waste management, cultural resource management, Native American
consultations, pesticide use and integrated pest management, and occupational health and
safety. Electronic copies of some of the BLM directives, manuals, and handbooks are available
at http://www.blm.gov/nhp/efoia.

3.7.3.3 The U.S. Fish and Wildlife Service

In 2000, the Service issued interim guidance on the siting, construction, operation, and
decommissioning of communication towers (Clark 2000), which has general applicability to
meteorological towers. The Service established a Wind Turbine Siting Working Group in 2002
to develop comprehensive national guidelines for siting and construction of wind energy
facilities. In October 2007, the Secretary of the Interior formed a Wind Turbine Guidelines
Advisory Committee, which provided recommendations to the Department of the Interior in
March 2010. Final Land-Based Wind Energy Guidelines based upon those recommendations
were released by the Service in March 2012 (Service 2012).

3.7.3.4 Department of Agriculture Forest Service

On September 24, 2007, the U.S. Forest Service (USFS) published proposed directives
for wind energy facilities (USFS 2007). When finalized, the directives would constitute two new
chapters to the Special Uses Forest Service Handbook 2709.11: Chapter 70, “Wind Energy
Uses,” and Chapter 80, “Monitoring at Wind Energy Sites.” The directives would establish two
types of permits required for wind energy facilities, one for site monitoring and evaluation (good
for a period of 5 years) and one for facility construction and operation (for a period of 30 years).
Applicant proposals must include various resource considerations, including recreation,
scenery, tourism, wildlife, fish, and rare plants, as well as specific controls for noise
(<10 decibels [dB] at the nearest residence or campsite) and lighting (minimum number and
intensity of white strobe lights at night with a minimum number of flashes per minute to satisfy
FAA requirements; avoidance of solid or pulsating red incandescent lights; down-shielding
security lighting to be confined to site boundaries; and minimizing or eliminating the need for
security lighting). The proposed directives would also impose controls on construction
(e.g., minimizing disturbed zone, rapid restoration, dust abatement, explosives use confined to
certain times and distances to sensitive species, avoidance of wildlife reproductive activities).
The directives would also require wildlife monitoring plans be developed and executed both
before and after wind farm facility development and would require the developer to undertake
adaptive management based on newly released scientific evidence and monitoring results. No
schedule is available for release of the revised handbook.
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3.7.3.5 National Telecommunications and Information Administration (NTIA)

NTIA is responsible for managing the Federal frequency spectrum for radio
communications. In that capacity, NTIA works with the Federal Communications Commission
(FCC) and with other Federal agencies to identify and resolve technical telecommunication
interference issues. Although wind energy developers have no legal obligation to provide
information to, or obtain approval from, NTIA, since December 1, 2006, NTIA has voluntarily
served as the coordinator and clearinghouse for any interference concerns held by Federal
agencies whose radio spectrum activities may be impacted by a proposed wind energy facility
(NTIA 2006). Wind farm developers who provide details of their wind farm locations and
configurations to NTIA can expect that NTIA will distribute such data to the other Federal
agencies represented on the Interdepartment Radio Advisory Committee (IRAC) for comment
and will forward comments and concerns, as well as agency points-of-contact information, to the
wind farm developer so that any conflicts can be resolved directly between the developer and
the IRAC member agency.

3.7.3.6 Executive Orders

Depending on activities, locations, and other circumstances, developers of a wind
energy project may be required to consider requirements contained in Executive Orders. For
example, the following Executive Orders may be deemed to apply to wind energy facilities for
which a Federal permit is issued: Executive Order 11988, “Floodplain Management”

(U.S. President 1977a); Executive Order 11990, “Protection of Wetlands” (U.S. President
1977Db); Executive Order 12088, “Federal Compliance with Pollution Control Standards”

(U.S. President 1978); Executive Order 12898, “Federal Actions to Address Environmental
Justice in Minority Populations and Low-Income Populations” (U.S. President 1994) (amended
by Executive Order 12948 [U.S. President 1995]); Executive Order 13045, “Protection of
Children from Environmental Health Risks and Safety Risks” (U.S. President 1997); Executive
Order 13175, “Consultation and Coordination with Indian Tribal Governments”

(U.S. President 2000); and Executive Order 13186, “Responsibilities of Federal Agencies to
Protect Migratory Birds” (U.S. President 2001). Although directly applicable only to Federal
agencies, Executive Orders often provide direction to those agencies for exercising authorities
granted to them by Federal statutes; substantive elements of Executive Orders are, therefore,
often reflected in implementing regulations. All Executive Orders can be electronically accessed
at http://www.archives.gov/federal-register/executive-orders.

3.7.3.7 EPA Guidance on Noise and Local Nuisance Ordinances

Noise impacts may result from the construction and operation of a wind energy project.
The EPA has not published regulations on noise levels from construction operations. The
agency has, however, issued guidelines for outdoor noise levels that are consistent with the
protection of human health and welfare against hearing loss, annoyance, and activity
interference (EPA 1974). Such guidelines state that undue interference with activity and
annoyance will not occur if outdoor levels of noise are maintained at an energy equivalent of
55 dB. These levels are not to be construed as legally enforceable standards at the Federal
level. However, State or local authorities may elect to adopt these standards for incorporation
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into nuisance ordinances. Additional discussions regarding wind farm noise impacts are
provided in section 3.8.2.5.

3.8 HEALTH AND SAFETY ASPECTS OF WIND ENERGY PROJECTS

Potential human health and safety issues related to construction and operation of typical
wind energy projects are described in this section. On the basis of expected major activities
associated with future wind energy projects described in section 3.2, the following sections
identify physical hazards to workers and potential safety and health issues for the general
public.

3.8.1 Occupational Hazards

Activities occurring during construction and operation of wind energy facilities typically
involve major actions such as establishing site access, excavating and installing turbine tower
foundations, erecting turbine towers, constructing the central control building and electrical
substations, erecting meteorological towers, constructing access roads, and routine
maintenance of the turbines and ancillary facilities. Although it involves a unigue set of actions,
decommissioning presents many of the same hazards to the workforce as construction.
Construction and operations workers at any facility are subject to risks of injuries and fatalities
from physical hazards. While such occupational hazards can be minimized when workers
adhere to safety standards and use appropriate protective equipment, fatalities and injuries from
on-the-job accidents can still occur. Occupational health and safety is provided for through the
Federal Occupational Safety and Health Act (OSH Act; 29 U.S.C. 651 et seq.) and enforcement
of implementing regulations of the Occupational Safety and Health Administration (OSHA)

(see CFR Title 29). Through their departments of labor, most States have developed equivalent
regulations, as well as additional and sometimes more restrictive State-specific requirements
directed at worker safety.

Many of the occupational hazards associated with wind energy projects are similar to
those of the heavy construction and electric power industries (i.e., working at heights, exposure
to weather extremes including temperature extremes and high winds, exposure to dangerous
animals and plants, working around energized systems, working around lifting equipment and
large moving vehicles, and working in proximity to rotating/spinning equipment). In particular,
the hazards of installing and repairing turbines are similar to those of building and maintaining
bridges and other tall structures (Sgrensen 1995). Gipe (1995) reports 14 fatalities worldwide
and several serious injuries in the United States between the 1970s and mid-1990s attributable
to wind energy projects; most were from construction-related accidents, although 5 fatalities
occurred during operation or maintenance of the turbines. In contrast, Sgrensen (1995) reports
20 fatalities and hundreds of injuries during wind turbine construction. It is likely that these
results are not statistically representative, because several of the fatalities occurred in the early
years of wind technology development (Gipe 1995). However, they highlight the types of
serious hazards to workers that can occur at a wind energy project (e.qg., falls, neglecting to use
a safety belt, and electrical burns).

Accident rates have been tabulated for most types of work, and risks can be calculated
on the basis of historical industry-wide statistics for use in a site-specific impact assessment.
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The U.S. Bureau of Labor Statistics (BLS) maintains data on the annual number of injuries,
illnesses, and fatalities by industry type (defined as the North American Industry Classification
System, NAICS). While the BLS does not break out wind energy projects as a specific industry
type, it can be assumed that, in general, the types of activities required of employees
constructing wind farms would be similar to those engaged in by workers in the heavy and civil
engineering construction sector, NAICS 2379, “Other Heavy and Civil Engineering
Construction.” Workers involved in the operation and maintenance of a wind farm most closely
align with workers in the NAICS 221119 sector, “Utilities-Other Electric Power Generation,” and
the NAICS 2389 sector, “Other Specialty Contractors.” The most recent data available from the
BLS are for calendar year 2007. Table 3.8-1 provides data on fatalities, injuries, and illnesses
among the workforces in those NAICS categories for calendar year 2007.

As discussed above, many of the hazards to the workforce during wind farm construction

are similar to hazards of other types of construction. Likewise, some of the hazards associated

TABLE 3.8-1 Fatal and Nonfatal Injuries and lliness for Selected NACIS Categories for Calendar
Year 2007

Annual Incidence
Average Total Rate (per
NAICS Employment Workforce 100 full-time
NAICS Category Code Total (in thousands)  (in thousands) workers)
Fatalities
Heavy and Civil Engineering Construction 237 216 10,001.0 -a 0.022
Utility System Construction 2371 97 443.4 - 0.022
Power and Communication Line and Related 23713 36 140.6 - 0.026
Structures Construction
Other Heavy and Civil Engineering Construction 2379 20 112.5 - 0.018
Specialty Trade Contractors: Poured Concrete 23811 25 251.3 - 0.010
Foundation and Structure Contractors
Utilities 22 11 548.9 - 0.002
Utilities: Other Electric Power Generation 221119 9.1 —
Utilities: Electric Power Generation, Transmission, 22112 4 162.2 - 0.003
and Distribution
Nonfatal Injuries and llinesses
Heavy and Civil Engineering Construction 237 49,049 - 1,001.0 4.9
Utility System Construction 2371 20,840 - 443.4 4.7
Power and Communication Line and Related 23713 6,889 - 140.6 49
Structures Construction
Other Heavy and Civil Engineering Construction 23799 3,938 - 112.5 3.5
Specialty Trade Contractors: Poured Concrete 23811 15,581 - 251.3 6.2
Foundation and Structure Contractors
Utilities 22 21,956 - 548.9 4.0
Utilities: Other Electric Power Generation 221119 428 - 9.1 4.7
Utilities: Electric Power Generation, Transmission, 22112 7,948 - 162.2 49

and Distribution

2  Adash indicates not applicable.

Sources: BLS (2009a,b).
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with wind farm operations (including maintenance) are similar to operational hazards of other
power-generating technologies. For those, numerous industry standards apply toward
preempting or mitigating adverse impacts. However, additional operational hazards are unique
to wind farms. The International Electrotechnical Commission (IEC), a worldwide organization
for standardization in the electrical and electronic fields, is involved in developing numerous
standards for wind turbine generating systems (WTGSs). While some of these standards are
directed toward certifying turbines for their reliability of operation and the quality of the power
being produced, many others are directed explicitly at wind turbine safety. Consequently, a
review of the topics addressed in these safety-related standards provides a general appreciation
of the hazards associated with operation. Safety-related standards published or under
development include IEC 60050-415, “Wind Turbine Generator Systems”; IEC 61400-1, “Wind
Turbine Safety and Design”; IEC 61400-11, “Acoustic Noise Measurement Techniques”;

IEC 61400-13, “Mechanical Load Measurements”; IEC 61400-23, “Blade Structural Testing”;
and IEC 61400-24, “Lightning Protection.”39

Because many of the operational hazards are in some way related to or exacerbated by
local factors, in addition to standards development, the IEC requires WTGS manufacturers to
provide an operator’s instruction manual with supplemental information on special local
conditions. A typical manual includes system safe operating limits and descriptions, startup and
shutdown procedures, alarm response actions, and an emergency procedures plan. The
emergency procedures plan should identify possible emergency situations and the actions
required of operating personnel. The emergency procedures plan should address, at a
minimum, overspeeding, icing conditions, lightning storms, tornadoes, high winds, earthquakes,
broken or loose guy wires, brake failure, rotor imbalance, loose fasteners, lubrication defects,
sandstorms, fires, floods, and other component failures.

Chemical exposures during construction and operation of a typical wind energy project
are expected to be routine and minimal and mitigated by using personal protective equipment
and/or engineering controls to comply with OSHA permissible exposure limits (PELSs) that are
applicable for construction activities. The potential for ozone exposure in a wind turbine is
nonexistent because synchronous or asynchronous generators that are brushless and that
produce AC would be used; thus, they would not create sparks like a brushing generator would
in making direct current (Robichaud 2004). However, some potential for exposure to ozone
exists in the vicinity of the facility’s substation and proximate to the high-voltage AC
transmission line that connects the facility to the grid.40 During facility decommissioning,
potential worker exposures to paints and corrosion-control coatings dramatically decrease;
however, the potential for exposures to fluids drained from some components (lubricating oils,
coolants, dielectric fluids, etc.) and to solvents and cleaning agents used to purge and clean
components in preparation for transport or recycling increases. However, the potential for such
exposures is by no means excessive and is generally equivalent to the potential for exposure to
such chemicals during typical industrial construction activities and generally equivalent to the

39 All IEC standards are available for purchase from IEC at http://webstore.iec.ch/Webstore/webstore.nsf/
mysearchajax?Openform&key=wind%20turbine%20generator%20system&sorting=&start=1. A convenient
overview of IEC standards and the agendas of IEC Technical Standards Working Group is available from the
AWEA Web site at http://www.awea.org/standards/iec_stds.html.

40 |n most cases, ozone formation is minimal, and only trained and authorized personnel would ever be in the vicinity
of those components where ozone might be formed. Consequently, the potential for exposure to ozone is very
limited for workers and negligible for the public.
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potential during routine preventative maintenance of those same components. Appropriate
procedures and properly trained and protected workers would provide adequate controls.

3.8.2 Public Safety, Health, and Welfare Impacts

Because of the expected establishment of adequate access controls that prevent entry
to hazardous areas by unauthorized individuals, the great majority of adverse impacts during
construction (including decommissioning) and operation of a wind energy facility have the
potential to impact only the respective workforces of those phases. However, both positive and
adverse impacts to public safety have been identified associated with the operation of wind
farms. Positive impacts include an improvement to air quality from the possible displacement of
other conventional forms of energy generation technology involving the combustion of fossil
fuels. Such benefits are diffuse and may or may not be realized within the areas immediately
adjacent to the wind farms. Conversely, adverse impacts from wind farm operations can be
expected to accrue to individuals living within the immediate vicinity of a utility-scale wind farm.
Those adverse impacts are discussed below.

Finally, some argue that wind farms adversely impact visual resources and property
values. Visual impacts (including light pollution) are addressed in section 4.7. Impacts on
property values, as well as other socioeconomic impacts, are addressed in section 4.10.

3.8.2.1 Physical Hazards

One of the primary physical safety hazards of wind turbines occurs if a rotor blade
breaks and parts are thrown off. This could occur as a result of rotor overspeed, although such
occurrences have been extremely rare and have happened mostly with older and smaller
turbines (Hau 2000). Sophisticated controls on modern-day turbines (vibration monitors) would
suggest that blade throws due to overspeeding are likely to remain a low-probability event.
However, material fatigue can also cause a blade to break (Hau 2000). The difficulty of
predicting the trajectory of a broken rotor blade makes the quantitative determination of safety
risk very uncertain (Hau 2000). However, historically, blade breakage is a rare event and the
probability of a fragment hitting a person is even lower (Manwell et al. 2002; Hau 2000). A
blade or turbine part has rarely traveled farther than 1,640 ft (500 m) from the tower; usually
most pieces land within 328 to 656 ft (100 to 200 m) (Manwell et al. 2002). Current quality
control standards for blade fabrication for utility-scale wind turbines suggest that blade breakage
will continue to remain a rare event.

A related issue, ice throw, can occur if ice builds up on the turbine blades. Unlike the
leading edge of an aircraft wing that is equipped with devices such as expanding bellows that
can remove accumulated ice, no wind turbine blade is so equipped. Although weather
conditions relatively near the ground, where the blades would be working, rarely result in ice
buildup on the blades, such buildup can and has occurred. Available data suggest that many
factors determine the fate of ice that is thrown from a wind turbine blade. In most instances, ice
pieces simply fall from the blade as the air temperature warms and land on the ground near the
base of the tower. However, ice pieces as large as 2.2 Ib (1 kg) have been found hundreds of
meters from the tower base (Tetra Tech 2007; Wahl & Giguere 2006). However, intrinsic design
limits the extent to which ice buildup is allowed to progress. As ice begins to form, the blade
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balance would be altered and monitoring devices would direct stoppage of the blade rotation to
prevent damage to the blades or to hub bearings.

The typical response to reduce the risk of ice throw damage is establishment of a
sufficient safety zone or setback from residences, roads, and other public access areas; such
safety zones are often required by permitting agencies (Manwell et al. 2002). The typical
formula for safe setback distance is 1.5 times the sum of the hub height and rotor diameter
(Wahl & Giguere 2006). In addition to blade and ice throws, these setbacks may also mitigate
potential noise and visual impacts (Gipe 1995). (See additional discussions on noise below.)
Another potential public safety issue is unauthorized or illegal access to the site facilities and the
potential for members of the public to attempt to climb turbine towers, open electrical panels, or
encounter other hazards. Typically, access to the nacelles is via ladders or elevators inside the
turbine tower, and tower doors are kept locked. High electrical hazard areas such as
switchyards and substations are typically fenced with locked gates and offer unauthorized entry
opportunities equivalent to other similar facilities associated with power generating facilities or
transmission systems.

Dry vegetation and high winds may combine to cause a potential fire hazard around
wind facilities. Under these conditions, fires have started for a variety of reasons, such as
electrical shorts, insufficient equipment maintenance, contact with power lines, and lightning.
The IEC requires that the design of a WTGS electrical system comply with relevant IEC
standards (IEC 1999). Conformance with IEC standard requirements, including lightning
protection for the turbine towers and for switchyards and substations provides adequate control
of any potential fire hazards.

3.8.2.2 Electric and Magnetic Fields

Electric and magnetic fields may exist within substations and switchyards of the wind
farm and along the transmission line that connects the facility to the grid. Portions of the wind
farm where such fields may exist are generally not accessible to the general public; however,
the public may have greater accessibility to transmission-related fields.

Extremely low-frequency electromagnetic fields (ELF-EMFs)4! from natural and
anthropogenic sources are so ubiquitous that there has been concern about potential adverse
health effects from residential and occupational exposures (Ahlbom et al. 2001). Exposures to
time-varying ELF-EMFs creates currents in the body proportional to the strength of the field.
The strength of the field, the frequency involved, and the orientation of the body to the field
combine to establish the level of potential risk to individual tissues and organs. Exposures to
EMFs at frequencies greater than 100 kHz results in absorption of significant amounts of
energy, leading to temperature rises in the affected tissues and other easily observable effects
ranging from neural stimulation to adverse effects on nervous system functions and permanent
debilitation of some body functions. However, electromagnetic fields in wind farms will be
compatible with the frequency of the alternating current in the transmission system, which is
maintained at only 60 Hz. On the basis of frequency alone, therefore, it appears that the fields

41 Electric fields exist wherever an electric charge exists. A magnetic field exists when that charge is in motion
(i.e., the flow of electrons to produce an electric current). Electric field strength has the units of volts/meter while
magnetic field strength is expressed as volts/ampere. Both are vector quantities; i.e., they exist in specific
directions.
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likely to be encountered in a wind farm are below levels of concern. However, dose/response
relationships associated with exposures to ELF-EMFs are not as readily apparent. At present,
there is no scientific consensus regarding a cause-effect relationship between continued
exposure to ELF-EMFs and adverse health consequences. The potential for chronic effects
from these fields continues to be studied extensively; the National Institute of Environmental
Health Sciences (NIEHS) directs related research through the DOE. The report by NIEHS
(1999) contains the following conclusion: “The scientific evidence suggesting that ELF-EMF
exposures pose any health risk is weak. The strongest evidence for health effects comes from
associations observed in human populations with two forms of cancer: childhood leukemia and
chronic lymphocytic leukemia in occupationally exposed adults. While support from individual
studies is weak, the epidemiological studies demonstrate, for some methods of measuring
exposure, a fairly consistent pattern of a small, increased risk with increasing exposure that is
somewhat weaker for chronic lymphocytic leukemia than for childhood leukemia. In contrast,
mechanistic studies and the animal toxicology literature fail to demonstrate any consistent
pattern across studies although sporadic findings of biological effects have been reported. No
indication of increased leukemia in experimental animals has been observed.”

“The NIEHS concludes that ELF-EMF (extremely low frequency-electromagnetic
field) exposure cannot be recognized as entirely safe because of weak scientific
evidence that exposure may pose a leukemia hazard. In our opinion, this finding
is insufficient to warrant aggressive regulatory concern. However, because
virtually everyone in the United States uses electricity and therefore is routinely
exposed to ELF-EMF, passive regulatory action is warranted such as continued
emphasis on educating both the public and the regulated community on means
aimed at reducing exposures. The NIEHS does not believe that other cancers or
noncancer health outcomes provide sufficient evidence of a risk to currently
warrant concern.”

A more recent study released by the World Health Organization (WHO) (2007) has come
to similar conclusions regarding the health effects of EMF exposure and expresses similar
levels of concern, advocating a continuation of similar types of research. Major conclusions of
the study include:

« Categorization of ELF42 magnetic fields as a possible human carcinogen
should be retained while additional studies are completed and available data
are reviewed.

» Chronic exposures to ELF electric and magnetic fields have not been shown
to represent a health hazard. Although acute exposures have been shown to
have biological effects, limiting exposures to levels at or below guidelines
published by the International Commission on Non-ionizing Radiation
Protection (ICNIRP) or the standards developed by the Institute of Electrical
and Electronics Engineers (IEEE) (ICNIRP 1998; IEEE 2002) is believed to
provide sufficient protection against these effects.

IEEE establishes separate occupational and general public maximum permissible
exposures (MPEs) to uniform magnetic fields and to uniform electric fields. The Electric Power

42 Here, ELF is defined as 0 to 100 Hertz (Hz). In the United States, AC modulates at a frequency of 60 Hz.
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Research Institute (EPRI) (EPRI 2003) has provided the following convenient summary of the
salient aspects of those standards: MPEs for magnetic fields are based on the field’'s potential
to excite tissues in the brain, heart, and peripheral nerves. For magnetic fields, the whole body
(head and torso) MPE for uniform 60-Hz magnetic fields is 2.71 milliTesla (mT) (27.1 gauss [G]),
increasing to 63.2 mT (632 G) for arms and legs. For electric fields, because the body’s
threshold for sensing contact currents and spark discharges and perceiving the presence of an
electric field occurs at much lower levels than the levels required for electrostimulation of
internal tissues and organs, the MPEs are based not on the body'’s internal response to the
induced field but instead on an individual's sensory responses to external conditions. Thus,
MPEs for whole-body electric field exposures are based on empirical data for the external
conditions under which aversive shocks from spark discharges and contact currents and
annoying field perceptions occur. The MPEs are defined as a function of frequency of the
alternating current with exposure limits (expressed as volts/m) increasing with increasing
frequency. Up to a frequency of 272 Hz, the worker’'s MPE is 20 kV/m, and the general public’s
MPE is 5 kV/m. The general public’'s MPE anywhere within the ROW of high-voltage
transmission lines is 10 kV/m.

Very little definitive data are available regarding the ELF-EMF present in the
occupational environment for wind turbine technicians. Four critical areas have been identified
within a typical wind farm at which electromagnetic fields exist: (1) at the point of power
injection into the high-voltage transmission or distribution grid, (2) in the vicinity of the generator
in each turbine’s nacelle, (3) in the vicinity of any electrical transformer (i.e., transformers
located at individual turbines, as well as those in the central power conditioning facility of the
wind farm), (4) or in the vicinity of the power cables connecting the turbines to the central power
conditioning facility.

A study conducted in October 2004 measured the electromagnetic fields at these critical
locations at a generally representative wind farm outside Toronto, Canada (Iravani et al. 2004).
Because the individual turbine generators are typically surrounded by the metallic walls of the
nacelle located at the top of the turbine tower, generator-induced electromagnetic fields at
ground level are negligible. A magnetic field strength of 0.4 milligauss (mG) was present at the
access door of the steel tower of an operating turbine, and no magnetic fields were detected at
the ground level at a distance of 25 ft (7.6 m) from the base of the tower. The turbines in this
particular wind farm were each equipped with their own step-up transformer located at the base
of the tower. Magnetic fields fell to negligible levels outside of 10 ft (3.1 m) from those
transformers. Because of the closeness of the phased conductors, the network of buried power
collection cables (in this instance, maintained at 600 volts AC) produced virtually no magnetic
field at the ground surface immediately above a buried conductor.

The Centers for Disease Control's National Institute for Occupational Safety and Health
(NIOSH) has published the median and average daily range of exposures to magnetic fields by
various types of workers (table 3.8-2).

Comparison of the measured field strengths of a typical wind farm discussed above with
NIOSH’s median and average range of field exposures for various types of workers suggests
that, during periods of normal operation, magnetic field strengths within a wind farm would be
far below the IEEE MPEs for technicians. Likewise, adequate physical barriers preventing
access to hazardous areas by unauthorized individuals can be expected to keep exposures of
the general public to well below applicable MPEs.
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TABLE 3.8-2 Average Magnetic Field Exposures for Types of
Workers (in mG)

Average Daily Exposure

Type of Worker Median Range
Clerical workers without computers 0.5 0.2-2.0
Clerical workers with computers 1.2 0.5-45
Machinists 1.9 0.6-27.6
Electric transmission line workers 2.5 0.5-34.8
Electricians 5.4 1.7-34.0
Welders 8.2 1.7-96.0
Workers off the job (equivalent to general public) 0.9 0.3-3.7

Source: NIOSH (1996).

3.8.2.3 Electromagnetic Interference to Communications

Wind turbines have the potential to interfere with electromagnetic signals that make up
a large part of modern communication networks (Burton et al. 2001). In addition to radar
(discussed separately below), electromagnetic interference (EMI) with other electromagnetic
transmissions can occur when a large wind turbine is placed between a radio, television, or
microwave transmitter and receiver (Manwell et al. 2002).

The National Research Council (NRC 2007) provides the following additional details.
EMI interference from wind turbines can be passive (the wind turbine presents a physical
obstacle to the direct-line propagation of an electromagnetic wave, creating a shadow behind
the turbine), or it can be the result of destructive interference by electromagnetic emissions from
the turbine. Television signals (50 MHz to 1 GHz), radio broadcasts (1.5 MHz amplitude
modulated [AM] to 100 MHz frequency modulated [FM]), microwave (3 to 60 GHz), mobile
cellular phones (1 to 2 GHz), and radar signals can all suffer interferences; however, the
mechanisms of those interference events is subtly, but significantly, different for different types
of electromagnetic signals. Television signals tend to be scattered and/or reflected by the
tower, nacelle, and especially the blades; however, such disruptions occur only in a relatively
small area and only when the turbines are within 328 ft (100 m) of the signal source. Likewise,
interference with AM or FM radio signals is typically negligible, occurring only within a short
distance of the turbine (within tens of meters). Fixed radio and microwave links that rely entirely
on straight-line propagation and uninterrupted line-of-sight between transmitter and receiver can
be significantly affected, if the geometries are such that a wind turbine presents a complete
physical blockage of the narrow electromagnetic waves of these systems. Further, not only the
turbines themselves, but also the areas immediately adjacent to the turbines (the Fresnel zone)
can produce signal blockage. Wind turbine impacts on cellular phone signals are entirely the
result of physical blockage and are entirely dependent on the relative positions of the transmitter
(or repeater), the turbine, and the cell phone; however, interferences are typically minimal or
can be mitigated simply by moving the cell phone a short distance.

Finally, the materials of construction can affect the turbine’s interference potential,

depending on whether the material absorbs or reflects incident electromagnetic waves. EMI
from wind turbines is affected by blade construction and rotational speed (Manwell et al. 2002).
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Modern blades made of glass-reinforced epoxy (a nonpolar, nonconducting material similar to
fiberglass) would not be expected to create any electrical disturbance. However, lightning
protection on blade surfaces, as well as metallic elements within the body of the blade that are
part of the blade’s pitch control mechanism, can introduce blade EMI (Manwell et al. 2002).

3.8.2.4 Radar Interference

Three primary radar43 systems are potentially impacted by wind turbines: military
readiness radar (also known as air defense radar and/or missile warning radar), air traffic
control (ATC) radar operated by the FAA, and weather surveillance radar (WSR)#4 operated by
the National Weather Service (NWS).4> Military radar and ATC radars function as primary
surveillance radars (PSRs) designed to identify the position of a target in either two dimensions
(range and angle from true north) or three dimensions (additionally, elevation above the earth),
using either a single antenna or multifaceted antennae (a phased array). All ATC radar systems
also operate in conjunction with a secondary surveillance radar (SSR) (also known as an ATC
beacon interrogator [ATCBI) radar) that not only confirms an airplane’s position, but recognizes
it by tracking a unique radio signal beacon originating from the aircratft.

All radars rely on a line of sight between the radar signal source-receiver and the target
being monitored. As they do with other forms of direct line-of-sight electromagnetic
communications, wind turbines can interfere with radar by attenuating all or a portion of the
radar signal through physical blockage, absorption, reflection, and/or diffraction. Tall buildings,
microwave towers, smokestacks, mountains, hills, and other tall objects in the radar line of sight
(RLOS)46 can also have similar interactions with incident radar beams. Each will present a
unique “radar cross section” (RCS) based on its dimensions and orientation (both bearing and
elevation) to the beam. Radars in almost every location will have to cope with down-range
objects that produce interference, what is typically described by the television meteorologist as
“ground clutter” or “false echoes,” while the real-time Doppler weather radar sweep is displayed
on the screen.

All components of the wind turbine contribute to its RCS, with the tower being
responsible for 75 percent, the blades 20 percent, the nacelle 4 percent, and the rotor 1 percent
of the RCS (of a stationary turbine, all values approximate) (Seifert and Myers 2008). However,

43 The term radar originated as an acronym: RAdio Detection And Ranging. However, because of common usage,
it is no longer used as an acronym, but simply as a common word in today’s vernacular.

44 Weather surveillance radars are sometimes referred to as Weather Surveillance Radar-1988 Doppler (WSR-88D)
or Next Generation Radar (NEXRAD). All WSRs are operated under the authority of the Radar Operations
Center (ROC) of the NWS, an office of the National Oceanic and Atmospheric Administration (NOAA), and
support the weather-related programmatic interests and responsibilities of the Departments of Commerce,
Defense, and Transportation.

45 Radar used for ship navigation is also potentially affected. However, no circumstance in which this would be the
case is possible within the UGP Region under consideration here, so this aspect of radar interference will not be
discussed. This interference scenario does have relevance to off-shore wind farms and has been the subject of
focused studies. See the report recently submitted to the Coast Guard regarding the Cape Wind Project
(MMS 20009).

46 RLOS is also sometimes referred to as the radar’s beam width. The radar beam propagates as an expanding
cone such that, at a distance of 60 mi (97 km) from the radar, the RLOS or beam width is approximately 1 mi
(1.6 km) wide (Vogt et al. 2008a).
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the wind turbine presents a somewhat more complex RCS than a completely stationary
structure because of the possible variations in nacelle orientations#7 and the rotation of its
blades.48 Although the rotors of modern-day wind turbines only rotate over a range of 10 to

20 revolutions per minute (rpm), the blade tips of exceptionally long blades can be traveling at
velocities of 130 to 260 ft/s (89 to 177 mph) (40 to 80 m/s). The size and speeds of the blades
result in a relatively large RCS (in some cases, as large as a wide-body aircraft)4® and cause
the reflected signal to be interpreted as a large moving object. A study completed in 2003 for
the Department of Trade and Industry (DTI) of the government of the United Kingdom also
established that the RCS of a wind turbine varies significantly over time, with the entire RCS
profile repeating three times per rotor revolution (for a front-facing, three-bladed turbine)

(DTI 2003). Further complications result from the fact that wind turbines not only reflect but also
diffract incident radar beams. Because wind farms typically involve an array of multiple turbines
within a relatively small area, these diffracted beams will interact both constructively and
destructively with beams diffracted off of other turbines in the wind farm, sending multiple false
returns and creating substantial radar shadow zones downrange of the wind farm within which
the radar’s ability to detect a critical target is compromised.

A report to Congress issued by the Department of Defense (DOD 2006) recounted the
various studies conducted in both the United Kingdom and the United States®0 and summarized
the collective empirically based conclusions:

* Wind farms degrade the performances of military and ATC PSRs in their
ability to detect and track targets, especially in the near field, due to two
principal mechanisms: the relatively large diffraction-induced shadow zone
and the dramatic increase in the complexity of clutter, both resulting primarily
from multiple turbines within a relatively limited zone.

* Increased clutter levels raise detection and tracking thresholds and increase
the possibility of false target returns.

» During adverse weather conditions, wind farm—induced clutter may require
reducing the sensitivity of the ATC PSR radar to maintain functionality, but
nevertheless at degraded levels of performance.

* During adverse weather conditions, wind farm—induced clutter can degrade
the performance of ATC PSRs even along flight paths not coincident to the
axis of the wind farm to the beam.

47 The nacelle is stationary a great majority of the time or rotating slowly enough to be perceived by the radar as
stationary. However, nacelles made up of plastic composite materials can be partially transparent to radar
signals, allowing the components inside the nacelle to interact with the beam.

48 Blades can also be made of radar-absorbing or radar-transparent materials, but would typically also have metallic
components and would therefore not be invisible to radar, whether rotating or not.

49 For perspective, the average RCS (in square meters/square ft) for birds is 0.01/0.11; man, 1.0/10.8; jumbo jet,
100/1076; and ocean-going ship, 10,000/107,600. The RCS of small aircraft can vary from 10.76 to 107.6 ft2 (1 to
10 m2). Wind turbines’ RCSs can vary from >100 m? to <10,000 m2 (DTI 2003).

50 The described studies were all conducted with the full cooperation and involvement of the wind farm operators.
The exact operating conditions of the turbines during the period of the tests are essential inputs into data
analyses.
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» Diffraction-induced shadow zones, as well as increased clutter complexity,
exist within relatively localized areas around the wind farms.

It is important to note, however, that a degradation of PSR capability for ATC radars
does not imply an immediate and significant increase in danger since all airports employ PSR
(ATC) as well as SSR (ATCBI) to confirm the positions of inbound and outbound aircraft, and
aircraft beacons monitored by ATCBI are not impacted by the presence of a wind farm within
the monitored space of the PSR.51 This is not the case for PSRs operated as air defense and
missile warning systems that cannot rely on the redundancy of a complementary SSR.
Consequently, the missions of these systems, detection of incoming aircraft or missiles of
unidentified origin, could be compromised by the presence of wind farms within these
PSR-surveilled air spaces.

WSR is also a PSR. However, because of its unique operational mechanism and its
lack of SSR redundancy, it is especially vulnerable to wind turbine interferences. WSRs rely on
the phenomenon of Raleigh scattering to identify precipitation in the atmosphere and use
comparisons and filtering of returns from pulsed signals over time to identify Doppler frequency
shifts indicative of the motion and direction of storms. The ROC of the NWS has commissioned
numerous studies to investigate potential impacts on NEXRAD®2 performance and has
developed programs to collaborate with Federal agencies and private wind farm developers to
anticipate and mitigate those impacts. The results of weather radar-related investigations and
experiences are summarized below.53

NEXRAD WSR-88D radars can be impacted by wind turbines in three ways:

» Simple blockage of all or a portion of the beam by any turbine within the
RLOS, resulting in attenuation of data from down-range objects;

* Increased clutter resulting in contamination of critical base radar reflectivity
data used by the radar’s algorithms (mathematical expressions used by the
radar's computer to process and interpret radar return data) to estimate
rainfall and detect certain storm characteristics; and

* Impacts on the velocity and spectrum width of data that is also critical to
determining the presence of certain storm systems.

Vogt et al. (2008a) confirms that false returns from wind farms can confuse forecasters
and lead to anomalous precipitation accumulations or false detection and inaccuracies in
mesocyclone and tornado detection. Turbines located within 10 mi (16 km) of NEXRAD radars

51 However, a report published by the Department of Commerce’s NTIA notes conflicting data regarding possible
interference by wind farms with ATCBI performance (Lemmon et al. 2008).

52 The NEXRAD program is under the joint control of the Departments of Commerce, Defense, and Transportation.
The NEXRAD program operates 153 weather radars across the United States that provide critical data regarding
the presence and movement of severe weather systems. The data is also distributed to many other users,
including emergency managers, the FAA (for air traffic control and routing), television stations, and the general
public.

53 |nformation on the full spectrum of activities of the NWS’s ROC can be found on its Web site at
http://www.roc.noaa.gov/nexrad.asp.
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can introduce additional complications as a result of inter-turbine scattering and multi-trip/multi-
path returns that can extend the apparent range of false wind farm echoes down range for
distances up to 25 mi (40 km). Although NEXRAD algorithms are capable of recognizing and
discounting stationary objects, weather systems and wind turbines present themselves as
objects in motion, so simple subtraction of wind farm-related returns is not possible without
risking the loss of returns from critical weather systems (NOAA 2009a). At the least,
simultaneous returns from wind turbines and approaching storms can create a dilemma for
weather forecasters who are expected to accurately report on approaching severe weather
without a loss of credibility that would result from repeated warnings based on false or
misinterpreted returns due to wind farm interference.

NWS studies have also determined impacts on wind farms and wind farm personnel
from nearby NEXRAD radars. NEXRAD radar operates at a peak power of 750 kilowatts (kW)>4
(NOAA 2009b). Workers on wind turbines located within 600 ft (183 m) of the radar antenna
and aligned with the primary radar beam can experience radio frequency energies in the
microwave region of the electromagnetic spectrum (frequencies as high as 60 GHz) that exceed
the OSHA occupational exposure thresholds. At that distance of separation, full beam blockage
can occur, as well as damage to the electronics of both the radar and the turbine
(Vogt et al. 2008a), making it highly improbable that a wind turbine would ever be sited that
close to a radar installation. A turbine as far away as 10 mi (16 km) can experience
interferences due to inductive coupling within the turbine’s improperly shielded electronic
controls (NOAA 2009b).

In 2006, the ROC began systematic efforts to investigate radar—wind farm interactions
and preempt performance-impacting interferences. These efforts have included the formation of
Federal interagency working groups to conduct studies of possible technical solutions and
improve outreach to and collaboration with the wind industry.®> Four distinct strategic areas of
study have been defined:

« RLOS modifications,

* Wind turbine RCS modifications,

» Radar computer software enhancements, and

» Multiple radars to provide overlapping coverage of critical zones.

RLOS modifications focus on terrain features between the radar and the wind farm.
Even on what would be termed “level ground” and despite the fact that the atmosphere refracts

the radar beam down toward the earth as it propagates, the curvature of the earth can provide
effective masking at sufficient separation distances.5¢ Entering the height of the focal length of

54 The time-averaged additive power of transmitted and returned signals can be as high as 1,500 W in areas
immediately in front of the radar.

55 see Vogt et al. (2008a) for an overview of the NEXRAD program and more detailed discussion of ROC activities.

56 Radar practitioners routinely rely on the “4/3 Earth Rule” to account for the effect of atmospheric refraction on
RLOS boundaries, which consists of multiplying the earth’s radius by a factor of 4/3 to approximate the tangent
line that defines the lower portion of the RLOS. Even with refraction bending that tangent line back toward the
earth, the curvature of the earth will eventually allow even the tallest wind turbines to remain “below the radar.”
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the radar beam, the height of the tallest portion of the wind turbine (a blade tip when oriented
straight up), the effect of atmospheric refraction, and the curvature of the earth into a relatively
straightforward geometric equation in what is termed the “bald earth” approach allows an
estimation of the minimum distance at which a wind turbine of a particular dimension would fall
below the RLOS. For example, for a radar beam whose focal point is 50 ft above the ground
and a wind turbine whose rotor’s apex is 300 ft above the local terrain, a separation distance of
approximately 30 nautical mi (34.5 statute mi) (55.6 km) would be sufficient to remove the
turbine from the RLOS. Intervening terrain features such as hills or mountains can also provide
“terrain masking,” ostensibly at lesser separation distances, although estimating the extent of
masking of this type requires a somewhat more complex geometric calculation. Similar to
terrain masking, “terrain relief,” which occurs when the radar’s elevation is significantly higher
than the ground level at the wind farm, can also be effective.>’

Wind turbine RCS madifications would involve modifying the shape of some wind turbine
components and/or using radar absorbing materials (RAM) in the construction of critical
components. Some such modifications can be accomplished with little to no additional cost.
For example, it has been found that simply changing the shape of the tower without introducing
RAM can result in the blades rather than the tower becoming the dominant contribution to a
much reduced RCS (BERR 2008).58 Preliminary studies into the use of RAM in blade
construction have also shown promise; however, field testing of a prototype has not been
performed. Full implementation of “stealth technology” is likely to be beyond the economic
resources of the wind farm developer, and some changes made to reduce RCS might actually
be counterproductive to the wind turbine’s primary function (e.g., changing the shape of the
blade or constructing it out of RAM may reduce its energy-capturing efficiency or prevent the
application of full blade-length pitch controls).

Enhancements to radar computer software that could provide mitigation would include
the use of finer clutter cells®9 to reduce the sensitivity to wind farm-induced clutter, additional or
adaptive Doppler filters, and adapting special clutter suppression algorithms developed for other
interference scenarios to wind farms. Tests of Lockheed Martin’'s TPS-77 radar have
demonstrated that new computer software and an architecture that uses multiple vertical radar
beams has dramatically reduced wind farm—induced clutter (Lockheed Martin 2010). The new
radar was recently deployed (November 2011) in the United Kingdom’s Ministry of Defence
surveillance network in the vicinity of one of the world’s largest offshore wind farms to overcome
wind turbine interferences (Defense Industry Daily 2012).

Another mitigation approach involves the use of a second radar to eliminate the wind
turbine—induced shadow zones observed by the primary radar. Placed to the side of the wind

57 Radar on a mountain ridge with the wind farm located in an adjacent valley represents an effective terrain relief
scenario. Unfortunately, both radar operators and wind farm operations would prefer the mountain ridge location
to maximize the performance of their respective systems.

58 BERR, the Department for Business Enterprise and Regulatory Reform, is an agency of the British government.
The enterprise Directorate works with the British central government, regional development agencies, and the
private sector to support entrepreneurs and small businesses. More details are available at http://www.berr.gov.
uk/whatwedo/enterprise/index.html.

59 Radar computers divide the surveillance area into “resolution cells” and separately process return signals
emanating only from those cells. The size of the resolution cell determines the accuracy with which the radar can
locate a target. Radars operate in three primary frequency bands, 10 GHz, 1 GHz, and 3 GHz, with the higher
frequency radars providing the greatest resolution (i.e., smallest sized resolution cells).
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farm, this second radar can ostensibly monitor the shadow zones of the first radar, or when
placed within the footprint of wind farm and operated at a high azimuth angle, it may help
remove clutter zones from above the wind farm. Although the approach is geometrically
straightforward, synchronizing the observations of two or more radars, dealing with the multiple
diffracted returns, and integrating the processing results of multiple radars is a daunting task.
Only one field trial of this concept has been attempted, and the preliminary results suggest that
substantial and fundamental changes would be required of both radars before such a concept
could be successful (DOD 2006).60

Finally, practitioners in the field conclude that mitigation techniques developed for other
tall objects appear to have the greatest potential for applicability to wind farm impact mitigations,
albeit with likely modifications. However, as with those other impact scenarios, there is no
universal solution, and mitigation will continue to be a very site-specific exercise that must
involve the wind farm operator. Consistent with this conclusion, the DOD, FAA, and NWS offer
consultation services at the proposal stage for a new wind farm to identify, avoid, or mitigate
adverse impacts on critical radar installations. The FAA’s Obstruction Evaluation/Airport
Airspace Analysis has recently developed an online tool that wind farm developers can use to
obtain an initial evaluation of the potential impacts of their wind farms on Air Defense and
Homeland Security radars.61 A similar evaluation tool is under development for NEXRAD
radars (Vogt et al. 2008b).

3.8.2.5 Low-Frequency Sound, Infrasound

In addition to mechanical and aerodynamic sounds produced in the audible range
(see section 4.5), wind turbines are capable of generating low-frequency sound waves
(Hau 2000). Because wind turbine noise profiles are typically established by measuring sound
pressure levels (SPLs), expressed in decibels in the A-weighted scale (dBA) (to coincide with
the audible range of a representative healthy individual),52 the lowest frequencies of the profile
often have gone uncharacterized. Low-frequency sound is considered to have frequencies in
the range of 20 to 80 Hz, and infrasound frequencies range from 1 to <20 Hz (ACGIH 2001).
Infrasound and low-frequency sound are ubiquitous, especially in the urban environment. Both
can originate from natural sources (e.g., earthquakes, wind, ocean waves, and any other natural
motions that result in the slow oscillations of air) and a variety of anthropogenic sources
(e.g., automobiles, industrial machinery, and especially slow-moving fans and household
appliances) (Leventhall 2003, 2006). Because low-frequency noise and infrasound have
numerous sources and propagate efficiently over long distances without significant attenuation,
their effects (including those on human health) can be far-reaching and have been the subject of

60 However, weather forecasters now routinely use the results from multiple radars to observe the position and
motion of storms from different perspectives. Nevertheless, those radars are operating independently of each
other, and their processing results are not integrated.

61 see https://www.oeaaa.faa.gov/oeaaal/external/gisTools/gisAction.jsp?action=showLongRangeToolForm.

62 it has been generally held that the frequency range of audible sounds in healthy individuals is from 20 Hz
(low tones) to 20,000 Hz (20 kHz). However, 20 Hz is more correctly the lower frequency limit for which
standardized equal loudness hearing contours can be distinguished by the average individual. Auditory
responses have been documented to frequencies as low as 1.5 Hz. The transition from audible sound to
nonauditory perceptions of infrasound is gradual, and the two regions cannot be easily distinguished
(Leventhall 2006).
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considerable research. Most individuals perceive infrasound as both auditory and tactile
(vibration) stimuli.

Low-frequency sound is generally the result of wind turbulence that causes the
aerodynamic lift forces at the rotor blades to rapidly change (Hau 2000). More recently,
van den Berg (2005) postulated that one source of low-frequency sound was the result of each
rotor blade passing in front of the tower, where it encounters sudden differences in air flow.
This causes a modulation of the amplitude of the aerodynamic sound made by the blade,
resulting in what is known as blade swish. Further, van den Berg established that the effects of
blade swish include a “beat,” described by most observers as a thumping or whooshing, whose
frequency generally coincides with the frequency of the rotor blades passing in front of the tower
(1 Hz for modern-day turbines whose blades are rotating at approximately 20 rpm) and that this
beat is most pronounced during periods of greatest atmospheric stability (e.g., early evening
hours when the effects of uneven daytime heating have subsided and other daytime ambient
sounds have diminished).63 However, the AWEA (2009a) disputes the infrasound component
of blade swish.

The low-frequency components of blade swish allow propagation over large distances
without significant attenuation. Measurements and observations made during quiet nights of
noise from a 17-turbine wind park in Germany confirmed that the low-frequency thumping
associated with blade swish could be clearly perceived at distances between 500 and 1,000 m
from the nearest turbine, while during daytime with the same turbine operating, such noise is
barely perceptible at those same locations (van den Berg 2003). Further, the SPLs of
infrasounds emanating from each turbine can have an additive effect when their blade rotations
are in phase (i.e., each turbine experiencing a blade passing by its tower simultaneously), but at
any given location, only a few of the turbines are likely to dominate the observed sound
emission.

Moller and Lydolf (2002) conducted a survey of 198 people in Denmark about
complaints regarding infrasound and low-frequency noise and found that almost all participants
reported a sensory perception of sound, experiencing the sound not only with their ears but also
as a vibration in their bodies or in external objects. Conclusions of this study support earlier
research results indicating that low-frequency sound is disturbing, irritating, and even tormenting
to some people. Insomnia, headaches, and heart palpitations were also reported as secondary
effects.

As a result of his 2003 review of published literature on the effects of low-frequency
sound on humans, Leventhall (2003) concluded that the primary effect of infrasound appears to
be annoyance; however, Leventhall (2006) also noted that aural pain can result from
displacements of the middle ear system beyond comfortable limits and that the onset of aural
pain for most individuals is a loudness level of 165 dB at 2 Hz, reducing to 145 dB at 20 Hz.
Static pressure produces pain at 175 to 180 dB, and eardrum rupture occurs at 185 to
190 dB.64

63 However, during such periods, while winds at the surface tend to be light to nonexistent, winds at the turbine’s
rotor hub height are still within the operating (i.e., power-producing) range of the turbine. Further, such
atmospheric conditions may also include temperature inversions (i.e., increasing air temperature at higher
elevations), causing any sound emitted into the air to bend down toward the earth’s surface.

64 The use of high-intensity infrasound or ultrasound (frequencies >20 kHz) as a source of pain and incapacitation is
the basis for nonlethal acoustic weapons that have been investigated.
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A comprehensive study undertaken by the NIEHS (2001) reviewed the results of
69 separate studies conducted on people to that point and concluded that, while most studies
reported some effects attributable to infrasound (changes in blood pressure, respiratory rate,
and balance as well as some loss of hearing), most such effects were observed at SPLs above
110 dB. NIEHS further concluded that the lack of consistent controls in study methodologies
and measurements, including a failure of most studies to properly characterize all critical
aspects of the environment being studied (including other sound sources), prevents the studies
from being applied collectively to any definitive conclusions regarding safe levels of infrasound
exposure.

In his review of the open literature, Waye (2004) identified many studies that established
apparent linkages between infrasound and a variety of conditions, including sleep disorders,
concentration difficulties, irritability, and tiredness. Waye also reported on both empirical and
experimental studies that appeared to confirm these relationships. However, Waye also
cautions that the number of studies on which to base conclusions regarding cause-and-effect
relationships between low-frequency sound and certain conditions is relatively small and that,
further, the lack of international standards results in important differences in how each of the
studies described the exposure scenarios, making direct comparisons between the studies
sometimes difficult or inappropriate. While the lack of standardized experimental methodologies
for studying the effects of low-frequency sounds on sleep prevents conclusions on the effects of
objectively measured sounds, subjective data gathered through field observations do support
the conclusion that low-frequency noise at sound pressure levels as low as 26 to 36 dBA and
49 to 60 C-weighted decibels (dBC) inside dwellings does disturb sleep.

At the conclusion of a comprehensive review of reports of adverse health impacts on
individuals living near wind turbines at least 164 ft (50 m) high with capacities between 0.75 and
2.0 MW, Frey and Hadden (2007) confirmed that myriad circumstantial factors contribute to the
generation and propagation of infrasound from wind turbines and concluded that minimum
separation distances between utility-scale wind turbines and occupied residences are minimally
warranted to prevent adverse health impacts, and should be proportional to the size of the
turbine, recommending at least 1.25 mi (2 km) for a 2-MW turbine. Despite the large number of
reports of disturbances experienced by individuals living in close proximity to wind turbines, Frey
and Hadden also concluded that such reports remain largely anecdotal and that a systematic
study to precisely equate infrasound from wind turbines with adverse health impacts was still
lacking.

More recently, however, some medical professionals and acousticians have expressed
more significant and more pointed concerns regarding exposure to infrasound even at SPLs
typically present near wind turbines. It has long been established that exposure to high-intensity
levels of infrasound and low-frequency sound can cause physiological damage, manifested by a
wide variety of symptoms and maladies often diagnosed collectively as vibroacoustic disease
(VAD).65 Although intensity levels of infrasound from wind turbines are thought to be generally
low, others have pointed to evidence that a cause/effect relationship exists between wind

65 VAD has been recognized and studied since 1980. It is thought to be caused by excessive exposure to high-
intensity infrasound and low-frequency noise at or below 500 Hz. Symptoms include homeostatic imbalance,
interference with behavior and performance, visual performance, epilepsy, stroke, neurological deficiencies,
physic disturbances, thromboembolism, central nervous system lesions, vascular lesions, lung fibrosis, mitral
valve abnormalities, pericardial abnormalities, malignancy, gastrointestinal dysfunction, rage reactions, and
suicide.
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turbine—generated infrasound and VAD-like symptoms and conditions observed in individuals
living in proximity to utility-scale wind turbines (Alves-Pereira and Castelo Branco 2007a,b;
Todd et al. 2008).66

Mitigation options are limited. Low-frequency sound emissions that are part of rotor
aerodynamic noise can be reduced by careful turbine design that reduces flow velocity and
turbulence and optimizes rotor clearance to the tower (Hau 2000). In addition, while wind
turbines with a downwind rotor generate considerably higher infrasound levels, modern turbines
with the rotor located upwind of the tower produce very low levels of infrasound
(Jakobsen 2004). However, the establishment of a sufficient infrasound safety zone or setback
from occupied residences is more difficult, given the myriad circumstantial and atmospheric
conditions that affect its propagation and attenuation.

There currently are no regulations specific to limitations on infrasound exposure levels;
however, there are the following recommendations offered by authoritative bodies.

* The American Conference of Governmental Industrial Hygienists (ACGIH)
recommends that except for impulsive sound with durations of less than two
seconds, one-third octave levels for frequencies between 1 and 80 Hz should
not exceed a SPL ceiling limit of 145 dB, and the overall unweighted SPL
should not exceed a SPL ceiling limit of 150 dB; no time limits are specified
for these recommended levels (NIEHS 2001).

» The WHO also acknowledges that methodologies that characterize noise
profiles but do not fully characterize low-frequency noise and infrasound are
deficient and should not be used as a basis for determining acceptable levels
of noise exposure. In its publication (WHO 1999) “Guidelines for Community
Noise,” WHO offers the following observations and recommendations:

— Governments should consider the protection of populations from
community noise as an integral part of their policies for environmental
protection.

— Governments should consider implementing action plans with short-term,
medium-term, and long-term objectives for reducing noise levels.

— Governments should adopt the health guidelines for community noise as
targets to be achieved in the long term.

— Governments should include noise as an important issue when assessing
public health matters and support more research related to the health
effects of noise exposure.

— Legislation should be enacted to reduce SPLs, and existing legislation
should be enforced.

— Municipalities should develop low-noise implementation plans.

— Cost-effectiveness and cost-benefit analyses should be considered as
potential instruments when making management decisions.

— Governments should support more policy-relevant research into noise
pollution.

66 However, a survey completed by the Canadian Wind energy Association (CanWEA) in 2008 noted that the most
recent studies published in peer-reviewed journals have failed to confirm cause/effect relationships between wind
turbine sound and adverse human health impacts (CanWEA 2008). Skeptics of VAD persist; see the discussions
later in this section.
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While not offering a limit for safe exposure to infrasound, WHO also acknowledges that
noise occurring at night (when there are low background noise levels), especially noise with
significant low-frequency components, may have significant psychological impacts even at SPLs
as low as 30 dB (indoors) and 45 dB (outdoors).

Pierpoint (2006) defines the term “wind turbine syndrome” to refer to the collection of
symptoms most often observed in individuals living near wind farms:

» Sleep problems, either audible noise or physical sensations of pulsation or
pressure making sleep difficult and causing frequent awakening;

» Headaches occurring in frequency or severity;
» Dizziness, unsteadiness, and nausea;
« Exhaustion, anxiety, anger, irritability, and depression;

* Problems with concentration and learning; and

Tinnitus (ringing in the ears).

Pierpoint further points out that not everyone displays these symptoms, while others
living as much as a mile away are affected, suggesting differences in sensitivity and
susceptibility within the general population. However, epidemiologic studies that could quantify
the fraction of the population at risk in any given scenario have not been completed.

During the most recent review of this matter, in 2009, AWEA and the Canadian Wind
Energy Association (CanWEA) established a scientific advisory panel comprised of medical
doctors, audiologists, and acoustical professionals from the United States, Canada, Denmark,
and the United Kingdom to undertake a comprehensive study of currently available literature
and data regarding wind turbine syndrome and other sound-related impacts thought by some to
be associated with wind turbines. The study (Colby et al. 2009) included reviews, analyses, and
discussions of peer-reviewed literature on sound and health effects in general and on sound
produced by wind turbines, focusing in particular on the data assembled by Pierpoint in
formulating the “wind turbine syndrome” hypothesis, which at this point is not a recognized
medical diagnosis. Regarding Pierpoint’s studies and conclusions, the panel found the
supporting methodology biased in its selection of individuals to be included in surveys and in its
failure to establish a control group. The panel conceded that an annoyance response to wind
turbine noise no doubt exists, but with great individual variability, and dismissed the case series
of ten families’ experiences on which Pierpoint based her hypothesis as being of limited value in
drawing causal connections between sound exposures to wind turbines and health effects. The
panel’'s consensus conclusions included the following:

» There is no evidence that the audible or sub-audible sounds emitted by wind
turbines have any direct adverse physiological effects.

* The ground-borne vibrations from wind turbines are too weak to be detected
by humans or to affect them.
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* The sounds emitted by wind turbines are not unique. There is no reason to
believe, based on the levels and frequencies of the sounds and the panel’s
experience with sound exposures in occupational settings, that the sounds
from wind turbines could plausibly have direct adverse health consequences.

Establishing setback distances appears to be the most immediately available mitigation
of adverse infrasound exposures that may result from one’s proximity to utility-scale wind
turbines. However, because of the low attenuation of infrasound with distance, establishing
such setbacks may be impractical in some instances. A better understanding of the actual
sources of infrasound would necessarily precede development of other mitigations. If, as some
suggest, infrasound waves are created as each blade passes through the turbulent area in front
of the tower, redesign of the turbine to extend the plane of the blades a greater distance from
the front of the turbine tower may provide some improvement. However, since most noise
profiles extend only to the audible spectrum, characterization of the infrasound profiles of utility-
scale wind farms (i.e., measurements taken in the G-weighted scale rather than the A-weighted
scale) may also be a necessary first step toward mitigation. As suggested by Colby et al.
(2009), the variability of the extent of individual annoyances may suggest that no mitigations
would be warranted in some situations.

3.8.2.6 Shadow Flicker and Blade Glint

Shadow flicker refers to the phenomenon that occurs when the moving blades of wind
turbines cast moving shadows that cause a flickering effect (Manwell et al. 2002). When the
sun is behind the blades and the shadow falls across occupied buildings, the light passing
through windows can disturb the occupants (Gipe 1995). Shadow flicker is recognized as an
important issue in Europe but is generally not considered as significant in the United States
(Gipe 1995). The AWEA (2009b) states that shadow flicker is not a problem during the majority
of the year at U.S. latitudes (except in Alaska where the sun’s angle is very low in the sky for a
large portion of the year). In addition, it is possible to calculate if, and for how many hours in a
year, a flickering shadow will fall on a given location near a wind farm (AWEA 2009b). While the
flickering effect may be considered an annoyance, there is also concern that the variations in
light frequencies may trigger epileptic seizures in a susceptible population (Burton et al. 2001).
However, the rate at which modern three-bladed wind turbines rotate generates blade-passing
frequencies of less than 1.75 Hz, which is below the threshold frequency of 2.5 Hz, indicating
that seizures should not be an issue (Burton et al. 2001).

The spatial relationships between a wind turbine and a receptor dictate the potential for
the receptor experiencing shadow flicker. Nielsen (2003) suggests that when turbine and
receptor are separated by distances of 1,000 ft (305 m), shadow flicker potential exists only in a
few hours after sunrise and before sunset. Obviously, shadow flicker is nonexistent during
cloudy periods or when the blades are not rotating. Nielsen summarizes shadow flicker
influences:

» When the turbine is sufficiently close so as to have the thickest portion of the
blade (near the hub) obscuring most of the sun’s disc, the shadow is widest
and the flicker is the most intense (i.e., greatest difference in light levels
inside the shadow and out).
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» Shadow flicker intensity changes as the blade rotates, and is lowest when the
blade tip is forming the shadow and greatest when the portion of the blade
nearest the rotor is causing the shadow.

* At longer turbine-receptor separation distances, the blade shadows become
out of focus; although intensity does not diminish, the shadow becomes less
noticeable.

» Shadows are fainter in a lighted room.

» Blocking the shadow from entering an occupied residence through shades or
natural obstructions such as trees or topographic features can significantly
reduce or even eliminate adverse impacts of shadow flicker.

Nielsen notes that blades of modern-day wind turbines typically rotate at approximately
20 rpm, resulting in a blade of a three-bladed turbine passing in front of the sun approximately
60 times per minute, or 1 Hz, and that such a frequency of a passing shadow is too low to result
in adverse health effects, citing the Epilepsy Foundation’s assertion that frequencies below
10 Hz are not likely to cause epileptic seizures.

3.8.2.7 Voltage Flicker

Because of the manner in which wind turbines generate power and the intermittency of
that power, interconnecting wind farms with the high-voltage transmission grid requires unique
considerations and controls to avoid disruptions of the grid that can lead to its wholesale failure
or to a variety of problems experienced by retail electric customers. For example, voltage flicker
that can occur during turbine startups, during periods when wind farm power outputs vary
significantly, or as a result of frequent automatic switching of the turbine’s generator on and off
when winds are at the turbine’s “cut-in” speed can result in significant damage to electrical
appliances. Changes in line voltage of the power supplied to retail customers can result in lights
flickering (especially fluorescent lights), malfunctions of certain appliances and devices such as
computers, failures of the electronic controls of some devices, and irreparable damage to
certain other household appliances. Such events would obviously impact the welfare, and in
some cases the health and safety, of electrical customers (e.g., if the impacts were to comfort
heating systems or medical equipment). Technical issues of wind farm grid interconnection can
be expected to be addressed in any power purchasing agreements involving the wind farm and
resolved through the installation of special electric power control equipment (e.g., static or
adaptive reactive power compensators, automatic isolation switches) or the application of
appropriate operational controls. Finally, voltage flicker problems experienced by retail
customers almost always occur when the wind turbines are directly connected to a distribution
grid, and rarely, if ever, occur when the wind farm connects to the transmission grid, since, in
that scenario, there are numerous opportunities to correct the condition before electricity is
provided to retail customers.
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3.8.2.8 Aviation Safety and Potential for Light Pollution

The FAA guidelines in 14 CFR part 77 for the marking and lighting of wind farms
(defined as developments with more than three turbines with heights over 200 ft above ground
level) require lights that flash white during the day and at twilight and red at night (FAA 2007).
All marker lights within a wind farm are also required to flash simultaneously. The lights are to
be positioned at such a location on the nacelle to be visible to approaching aircraft from a
360° vantage. However, the guidelines also allow for only the perimeter turbines of a wind farm
needing such markings, provided that there is no unlighted gap within the footprint of the wind
farm that is greater than 0.5 mi (0.81 km). Terrain, weather, and other location factors allow for
adjustments to the manner in which FAA requirements are applied. Wind farm developers are
required to file a notice with the FAA for any construction that could present an obstruction to air
navigation due to height and/or location relative to airports.67 Obstruction analyses of wind
farms (conducted by the FAA) are required for:

« Construction or alteration of any structures that exceed elevations of 200 ft
(61 m) above the ground.

* Any construction or alteration to a structure that is:

—  Within 20,000 ft (6,100 m) of a public use or military airport which
exceeds a 100:1 surface from any point on the runway of each airport
with at least one runway more than 3,200 ft (975 m).

— Within 10,000 ft (3,050 m) of a public use or military airport which
exceeds a 50:1 surface from any point on the runway of each airport with
its longest runway no more than 3,200 ft (975 m).

—  Within 5,000 ft (1,524 m) of a public use heliport which exceeds a
25:1 surface.

* When requested by the FAA.

Although aircraft warning lights are designed to be more visible to aircraft than to
observers on the ground, the presence of the lights would cause a change in views from nearby
residential areas and roadways. They would increase visibility of the turbines, particularly in
dark nighttime sky conditions typical of rural areas. Because of intermittent operation, marker
beacons would likely not contribute to sky glow from artificial lighting; however, the emission of
light to off-site areas could be considerable and could be considered an impact to quality of life
of individuals living near the wind farms. Additional discussions on the visual impacts of marker
lighting are provided in section 5.7.

67 Notifications are made electronically through the completion and submittal of FAA Form SF-7460-1 and would be
followed by a site-specific analysis of obstruction potential by the FAA.
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3.9 HAZARDOUS MATERIALS AND WASTE MANAGEMENT

3.9.1 Hazardous Materials

For the purposes of this discussion, hazardous materials are defined as those chemicals
that can cause adverse impacts on the public, wind farm workers, or the environment if
managed or disposed of improperly. Hazardous materials include those chemicals and
commercial commodities listed in the EPA Consolidated List of Chemicals Subject to Reporting
under Title 11l of the Superfund Amendments and Reauthorization Act of 1986. Extremely
hazardous materials are defined by Federal regulation in 40 CFR part 355.

Construction, operation, and decommissioning activities at a wind energy project would
require the use of some hazardous materials; however, the variety and amounts of hazardous
materials present during operation would be minimal. Types of hazardous materials that may
be used include fuels (e.g., gasoline, diesel fuel), lubricants, cleaning solvents, paints,
pesticides, and explosives (expected to be necessary only in rare instances for excavations of
turbine foundations, and possibly to complete some demolition during decommissioning).
Table 3.9-1 provides a complete list of hazardous materials associated with a typical wind
energy project.

Compliance with all applicable Federal and State regulations regarding notices to
Federal and local emergency response authorities and development of applicable emergency
response plans are required for hazardous materials when quantities on hand exceed amounts
specified in regulations.

3.9.2 Solid and Hazardous Wastes

Limited quantities of both solid and hazardous wastes would be generated during the
construction, operation, and decommissioning of a wind energy project. Wastes meeting the
definition of hazardous waste under the RCRA must be managed in accordance with all
applicable Federal and State regulations. Possible sources of these wastes are described in
this section; operators are required to determine which of these wastes are hazardous.

Solid wastes produced during construction of a wind energy development project would
include containers, dunnage and packaging materials for turbine components, and
miscellaneous wastes associated with assembly activities. Solid wastes resulting from the
presence of construction work crews would include food scraps and other putrescible wastes.
Solid wastes produced during the operational phase would be very limited and consist primarily
of office-related wastes generated at the control facility and food wastes from maintenance
crews who might be present on the site during business hours. All such wastes are expected to
be nonhazardous; they are typically containerized on site and periodically removed by
commercial haulers to existing off-site, appropriately permitted disposal facilities. Generally,
food service and housing are not provided on-site.

Industrial wastes that would be generated during the construction phase would include

minor amounts of paints and coatings and spent solvents associated with the assembly of
turbines and towers. Minor amounts of wastes associated with the on-site maintenance of
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1 TABLE 3.9-1 Hazardous Materials Associated with a Typical Wind Energy Project

Hazardous Material

Uses

Typical Quantities Present

Fuel: diesel fuel®

Fuel: gasoline®

Fuel: propaned

Lubricating oils/grease/
hydraulic fluids/gear oils

Glycol-based antifreeze

Powers most construction and
transportation equipment during
construction and decommissioning
phases.

Powers emergency generator during
operational phase.

May be used to power some
construction or transportation
equipment.

Most probable fuel for ambient heating
of the control building.

Lubricating oil is present in some wind
turbine components and in the diesel
engine of the emergency power
generator.

Maintenance of fluid levels in
construction and transportation
equipment is needed.

Hydraulic fluid is used in the rotor
driveshaft braking system and other
controls.

Gear oil and/or grease are used in the
drive train transmission and yaw motor
gears.

Present in some wind turbine
components for cooling (e.g., 5 to
10 gal [19 to 38 L] present in
recirculating cooling system for the
transmission).

Present in the cooling system of the

diesel engine for the emergency power
generator.

3-65

Less than 1,000 gal (3,785 L); stored in
aboveground tanks during construction and
decommissioning phases.?

Less than 100 gal (379 L); stored in
aboveground tanks to support emergency
power generator throughout the operation
phase.

Because of the expected limited number of
construction and transportation vehicles
utilizing gasoline, no on-site storage is
likely to occur throughout any phase of the
life cycle of the wind energy project.

Typically 500 to 1,000 gal (1,893 to
3,785 L); stored in aboveground propane
storage vessel.

Limited quantities stored in portable
containers (capacity of 55 gal [208 L] or
less); maintained on site during
construction and decommissioning phases.

Limited quantities stored in portable
containers (capacity of 55 gal [208 L] or
less); stored on site during operational
phase.

Limited quantities (10 to 20 gal [38 to 76 L]
of concentrate) stored on site during
construction, operation, and
decommissioning phases.

Limited quantities (1 to 10 gal [4 to 38 L] of
concentrate) stored on site during
operational phase.
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Hazardous Material

Uses

Typical Quantities Present

Lead-acid storage
batteries and electrolyte
solution

Other batteries
(e.g., nickel-cadmium
batteries)

Cleaning solvents

Paints and coatings®

Dielectric fluids'

Explosives

Herbicides

Present in construction and
transportation equipment.

Backup power source for control
equipment, tower lighting, and signal
transmitters.

Present in some control equipment and
signal-transmitting equipment.

Organic solvents (most probably
petroleum-based but not RCRA-listed)
used for equipment cleaning and
maintenance.

Where feasible, water-based cleaning
and degreasing solvents may be used.

Used for corrosion control on all exterior
surfaces of turbines and towers.

Present in electrical transformers,
bushings, and other electric power
management devices as an electrical
insulator.

May be necessary for excavation of
tower foundations in bedrock.

May be necessary for construction of
access and/or on-site roads or for grade
alterations on site.

May be used to control vegetation
around facilities for fire safety.

Limited quantities of electrolyte solution
(<20 gal [76 L]) for maintenance of
construction and transportation equipment
during construction and decommissioning
phases.

Limited quantities of electrolyte solution
(<10 gal [38 L]) for maintenance of control
equipment during operational phase.

No maintenance of such batteries is
expected to take place on site.

Limited quantities (<55 gal [208 L]) on site
during construction and decommissioning

to maintain construction and transportation
equipment.

Limited quantities (<10 gal [38 L]) on site
during operational phase to maintain
equipment.

Limited quantities (<50 gal [189 L]) for
touch-up painting during construction
phase.

Limited quantities (<20 gal [76 L]) for
maintenance during operational phase.

Some transformers may contain more than
500 gal (1,893 L) of dielectric fluid.

Limited quantities equal only the amount
necessary to complete the task.

On-site storage expected to occur only for
limited periods of time as needed by
specific excavation and construction
activities.

Pesticides would likely be brought to the
site and applied by a licensed applicator as
necessary.

Footnotes appear on next page.
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TABLE 3.9-1 (Cont.)

a8 |tis assumed that commercial vendors would replenish diesel fuel stored on site as necessary.

b This value represents the total on-site storage capacity, not the total amounts of fuel consumed. See
footnote a. On-site fuel storage during construction and decommissioning phases would likely be in
aboveground storage tanks with a capacity of 500 to 1,000 gal (approx. 2,000 to 4,000 L). Tanks may be of
double-wall construction or may be placed within temporary, lined earthen berms for spill containment and
control. At the end of the construction and decommissioning phases, any excess fuel, as well as the storage
tanks, would be removed from the site, and any surface contamination resulting from fuel handling operations
would be remediated. Alternatively, rather than storing diesel fuel on site, the off-road diesel-powered
construction equipment could be fueled directly from a fuel transport truck.

¢ Gasoline fuel is expected to be used exclusively by on-road vehicles (primarily automobiles and pickup trucks).
These vehicles are expected to be refueled at existing off-site refueling facilities.

d  Delivered and replenished as necessary by a commercial vendor.

© Itis presumed that all wind turbine components, nacelles, and support towers would be painted at their
respective points of manufacture. Consequently, no wholesale painting would occur on site. Only limited
amounts would be used for touch-up purposes during construction and maintenance phases. It is further
assumed that the coatings applied by manufacturers during fabrication would be sufficiently durable to last
throughout the operational period of the equipment and that no wholesale repainting would occur.

fItis assumed that transformers, bushings, and other electrical devices that contain dielectric fluids would have
those fluids added during fabrication. However, very large transformers may be shipped empty and have their
dielectric fluids added (by the manufacturer’s representative) after installation. It is further assumed that
servicing of electrical devices that involves wholesale removal and replacement of dielectric fluids would not
likely occur on-site and that equipment requiring such servicing would be removed from the site and replaced.
New transformers, bushings, or electrical devices are expected to contain mineral oil-based or synthetic
dielectric fluids that are free of PCBs; some equipment may instead contain gaseous dielectric agents
(e.g., sulfur hexafluoride) rather than liquid dielectric fluids. Newer electrical equipment may also use dielectric
oils made up of esters formulated from vegetable oils. Such fluids are reported to extend the life of electrical
devices by providing better protection against degradation of the paper (cellulosic) insulating elements that
some devices contain (a typical cause of failure). Vegetable oil-derived dielectric fluids also have higher flash
points, thus lessening the potential for fires in the event of electrical failures.

off-road construction equipment would also be generated. However, it is anticipated that such
on-site maintenance activity would be limited to what is immediately necessary to keep the
equipment in running condition. Routine periodic maintenance, such as ail, coolant, and filter
changes, is expected to be performed on site for those large construction vehicles that are not
themselves roadworthy, and in cases when transporting such vehicles to offsite facilities for
routine maintenance would be impractical.

Industrial wastes would also be generated during the operational phase. These wastes
would include used oils and lubricants and spent coolants removed from turbine drivetrain
components as a result of routine preventative maintenance or unexpected repair activities.
Maintenance intervals are likely to be based on actual hours of operation for each turbine rather
than being based on the calendar. The introduction of filters, either as original equipment or as
retrofits, can extend lubricating fluid change-out intervals even further. External filter systems
are commercially available for high-viscosity fluids typically used in wind turbine transmissions
and blade pitch hydraulic systems (see, for example, the studies reported on by C.C. Jensen
Group at http://www.cjc.dk/industries/wind/wind-turbines). Used transmission oil wastes are, of
course, completely eliminated with turbines that utilize direct-drive designs. More sophisticated
wind turbines may be equipped with sensors that monitor the condition of the lubricating fluid,
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thus allowing maintenance intervals to be extended. Typically, a transmission is expected to
contain 10 gal (37 L) or less of lubricating fluid that will likely be changed out every 2 to 3 years
on average (of turbine operation, not calendar time). Coolant systems for transmissions
typically contain 20 to 30 gal (76 to 114 L) of a 50 percent aqueous solution of ethylene glycol
that can be expected to be changed every 3 to 4 years. Yaw control gears can be expected to
contain less than 10 gal (37 L) of gear oil that may be changed no more than once every

5 years. Climate extremes at a given wind energy project may slightly alter these maintenance
schedules. Although Federal regulations do not categorically identify spent lubricating oils,
hydraulic fluids, or coolants as hazardous wastes, some State regulations may. Nonetheless, it
is standard practice that all such wastes be containerized, characterized in accordance with
applicable Federal or State regulations, stored on site for brief periods of time, and
subsequently transported by a licensed hauler to appropriately permitted offsite recycling or
disposal facilities.

Industrial wastes associated with equipment maintenance also would include solvents
and cleaning agents. Judicious choice of solvents should prevent such wastes from meeting
the Federal or applicable State regulatory definitions of hazardous wastes. In the event of the
wholesale failure of a turbine drivetrain component, that component is expected to be removed
and transported from the site for repair or disposal. No major rebuilding of components is
expected to occur on site.

Industrial wastes may also result during construction and decommissioning phases, as
well as during the operational phase, as a result of leaks or accidental spills. Existing
regulations and standard work practices require that spill debris (recovered spilled material as
well as contaminated environmental media) be removed, containerized, characterized, stored
briefly, and subsequently hauled off site by a licensed hauler to appropriate treatment, storage,
or disposal facilities. Leaks from turbine drivetrain equipment can be expected to be initially
contained within the nacelle or the support tower and may not, therefore, constitute a release to
the environment. In the event of a spill of battery electrolyte, the spill response may also involve
elementary neutralization of the free acid to stabilize this corrosive waste for transportation to
off-site treatment, storage, or disposal facilities.

To mitigate impacts from leaks of hazardous materials or industrial wastes during on-site
storage, materials storage and dispensing areas (e.g., fueling stations for off-road construction
equipment), as well as waste storage areas, are typically equipped with secondary containment
features. Likewise, fluid-containing transformers may also be installed within secondary
containment features or be designed in such a way that their outer cases serve as containment
devices. To further mitigate adverse impacts and ensure a timely response to accidental leaks
or spills, appropriate spill containment and recovery equipment could be maintained at the wind
energy project.

Finally, during decommissioning, substantial quantities of solid and industrial wastes
could result from dismantlement of a wind energy project. Fluids drained from turbine drivetrain
components (e.g., lubricating oils, hydraulic fluids, coolants) are likely to be similar in chemical
composition to spent fluids removed during routine maintenance and would be managed in the
same manner as maintenance-related wastes. Tower segments are expected to be stored on
site for a brief period and eventually sold as scrap. Likewise, turbine components (emptied of
their fluids) may have some salvage value. Electrical transformers are expected to be removed
from the site (in most cases, without the need for removing dielectric fields) and, due to their
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age, likely to be scrapped and components recycled when possible. Substantial amounts of
broken concrete from tower and building foundations, as well as rock or gravel from on-site
roads or electrical substations, would also result from decommissioning. All such materials are
expected to be salvageable for use in road-building or bank-stabilization projects.
Miscellaneous materials without salvage value are expected to be nonhazardous and should be
removed from the site by a licensed hauler and delivered to appropriately permitted disposal
facilities.

3.9.3 Wastewater

Sanitary wastewater is generated by work crews or maintenance personnel present on
site, especially during the construction and decommissioning phases, and, to a lesser extent,
during the operational phase. During the construction and decommissioning phases, work
crews of 50 to 100 individuals may be present. During the operational phase, a maintenance
crew of six individuals or fewer is likely to be present on the site daily during business hours.
Wastewater would be collected in portable facilities and periodically removed by a licensed
hauler and introduced into existing municipal sewage treatment facilities.

3.9.4 Storm Water and Excavation Water

Except in those instances of spills or accidental releases,58 storm water runoff from the
site and excavation waters is not expected to have industrial contamination, although it may
contain sediment from disturbed land surfaces. Established sediment controls routinely
employed at large construction sites can be expected to limit sediment transport to acceptable
levels.

3.9.5 Existing Contamination

It is possible that wind energy projects would be proposed for areas at which other
industrial activities had previously taken place (or are ongoing). In those situations, industrial
contamination may be encountered during site development, especially during foundation and
cable trench excavations. Once identified, all such contamination would need to be
characterized, and a separate plan to remove contamination or stabilize it in place would need
to be developed. Additional agreements may be needed to negotiate specific responsibilities for
characterizing and remediating contamination.

3.10 TRANSPORTATION CONSIDERATIONS

A variety of transportation operations are necessary to support wind energy
development. Table 3.10-1 summarizes representative transportation requirements for each
phase of development. The majority of transportation operations would involve material and

68 Storm water could also become contaminated from contamination present on the site prior to development of the
wind energy facility. Such contamination should have been identified during “due diligence” investigations of the
property by the developer prior to the start of construction and remediated as necessary by those identified as the
responsible parties.
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TABLE 3.10-1 Representative Transportation Requirements

Project

Phase/Activity Equipment/Material

Transportation Requirements

Access Road
Requirements

Special Requirements

Monitoring and Testing
Meteorological towers

Construction
Site and road Heavy earthmoving
grading and equipment: bulldozers,
preparation graders, excavators,

front-end loaders,
compactors, dump
trucks

Road, pad, and
laydown areas

Sand and gravel

Premixed concrete or
aggregate, sand,

cement, and water for
an on-site batch plant

Tower foundations

Heavy-duty all-wheel-drive pickup trucks or
medium-duty trucks.

1 to 2 trucks per tower.

Heavy equipment typically transported to the
site using combination trucks with flatbed or
goose-neck trailers.

Equipment requirements are site dependent.
Typical construction may require 10 to
20 pieces of heavy equipment.

Delivered from on- or off-site sources in dump
trucks. Quantity required is site dependent.

Premixed concrete could be delivered in
approximately 10-yd3 (8-m3) trucks from
off-site sources. Alternatively, raw material for
an on-site concrete batch plant could be
delivered by dump truck.

Approximately 15 to 20 truck shipments per
foundation.

Minimume-specification
access road.

Improved access road.

Improved access road.

Improved access road.

None.

None. Loads expected to be
legal weight, less than
80,000 Ib (36,287 kg).

None. Loads expected to be
legal weight, less than
80,000 Ib (36,287 kg).

None. Loads expected to be
legal weight, less than
80,000 Ib (36,287 kg).
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TABLE 3.10-1 (Cont.)

Project
Phase/Activity

Equipment/Material

Transportation Requirements

Access Road
Requirements

Special Requirements

General

WTGS
components

T.-€

WTGS assembly
and installation

WTGS
interconnections
and transmission

Water (potable, dust
suppression, concrete
batch plant)

Rotors, nacelle,
transformer, control
units, tower sections

Cranes: 300- to 750-
ton (272- to 680-t)
capacity main crane,
70-ton (64-t) capacity
assist crane, driveable
assembly cranes

Trenching or augering
equipment, line trucks

Tens of thousands of gallons likely required
per day. Water could be obtained from on-site
wells or trucked from off-sites sources.

Off-site shipments typically in 4,000- to
5,000-gal (15,142- to 18,927-L) tank trucks.

Approximately 10 to 30 shipments per day.

WTGS design dependent. Depending on
source, components may be transported by
ship, barge, rail, or truck to the vicinity of the
site.

Components shipped to the site using
combination trucks with flatbed or goose-neck
trailers. Some shipments (e.g., rotors,
nacelle) likely overweight and/or oversized.

Typically 5 to 15 truckloads per WTGS.

Required crane capacity dependent on WTGS
design. A 300-ton (272-t) main crane would
require 15 to 20 truckloads, including several
overweight/oversized shipments. A 750-ton
(680-t) crane would require up to

50 truckloads, including overweight/oversized
shipments.

Several smaller, driveable cranes required for
main crane assembly and rotor assembly.

WTGS design dependent.

Improved access road.

Improved access road.
Expanded turning
radius and limited
grades due to size and
weight. Bridges may
need to be fortified and
overhead obstructions
(e.g., transmission
lines) rerouted.

Same as WTGS
components.

Improved access road.

None. Loads expected to be
legal weight, less than
80,000 Ib (36,287 kg).

Overweight and/or oversized
loads require specialized
equipment and State-specific
permits. Traffic management
requires consideration

(e.q., flaggers, escort
vehicles, and travel time
restrictions).

Same as WTGS components.

None. Loads expected to be
legal weight, less than
80,000 Ib (36,287 kg).

SI3d ABiau3 puip dOnN ¥eid

€T0¢ YaleN



A

TABLE 3.10-1 (Cont.)

Project Access Road
Phase/Activity Equipment/Material Transportation Requirements Requirements Special Requirements
Operation

Operation and
maintenance personnel

Decommissioning

Foundation Heavy earthmoving
removal, site equipment: bulldozers,
regrading, graders, excavators,

recontouring front-end loaders, dump

trucks

WTGS and tower
disassembly

Cranes: 300- to 750-
ton (272- to 680-t)
capacity main crane,
70-ton (64-t) capacity
assist crane

Equipment, debris
removal

Medium- and heavy-
duty trucks

Pickup or medium-duty trucks.

Heavy equipment typically transported to the
site using combination trucks with flatbed or
goose-neck trailers.

Similar to assembly requirements. Required
crane capacity may be less than that required
for initial assembly, depending upon the
method used during decommissioning.

Debris: dismantled equipment would be
shipped for recycling, reuse, or disposal.
Level of activity would be site and design
dependent.

Minimume-specification
access road.

Improved access road.

Similar to WTGS
components.

Improved access road.

None.

None. Loads expected to be
legal weight, under 80,000 Ib
(36,287 kg).

Similar to WTGS
components.

None.
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equipment moved to the site during the construction phase. The types and amounts of material
and equipment required for construction of the wind energy development project would depend
on site characteristics as well as the design selected. The following discussion provides a
general overview of the expected transportation requirements during development, focusing on
the unique considerations posed by the wind turbines, turbine towers, and rigging equipment
necessary to erect them.

In general, the heavy equipment and materials needed for site access, site preparation,
and foundation construction are typical of road construction projects and do not pose unique
transportation considerations. The types of heavy equipment required would include bulldozers,
graders, excavators, front-end loaders, compactors, and dump trucks. Typically, the equipment
would be moved to the site by flatbed combination truck and would remain on site through the
duration of construction activities. Typical construction materials hauled to the site would
include gravel, sand, and water, which are generally available locally. Ready-mix concrete
might also be transported to the site, if available. The movement of equipment and materials to
the site during construction would cause a relatively short-term increase in the traffic levels on
local roadways during the construction period.

Transportation logistics have become a major consideration for wind energy
development projects; the trend is toward larger rotors and taller turbine towers and the
associated equipment needed to erect them. Depending on the design, some of the turbine
components would be extremely long (e.g., blades) or heavy (e.g., the nacelle containing all
drivetrain components except the rotor). The size and weight of these components would
dictate the specifications for site access roads for required ROWSs, turning radii, and fortified
bridges. It is estimated that each wind turbine generator would require between 5 and 15 truck
shipments of components, some of which could be oversized or overweight.

Erecting the turbine towers and assembly of the wind turbine generators would require a
main crane with a capacity likely to be between 300 and 750 tons (272 and 680 t), depending on
the design. A 300-ton (272-t) main crane would require 15 to 20 truckloads, including several
overweight and/or oversized shipments (Wood 2004). A 750-ton (680-t) crane would require up
to 50 truckloads, including overweight/oversized shipments (Wood 2004). In addition, main
crane assembly would require a smaller assist crane, and several assist cranes would likely be
required for rotor/hub assembly. Cranes would remain on-site for the duration of construction
activities. Technological advancements may increase component sizes and weights in the
future, requiring proportional adjustments to the size and capacity of equipment used for
component transport and turbine installation.

In the United States, the transportation regulation system has unique rules, regulations,
and oversized permit requirements for each State. This system requires transporters to
evaluate the type of shipment being planned, its origin, and destination (Smith 2002).
Demonstrating to permit officials that all possible means have been assessed or used to either
minimize travel distances or select appropriate bypass routes is critical in obtaining permits
(Smith 2002). Typically, the transport company develops detailed transportation plans based on
specific object sizes, weights, origin, destination, and unique handling requirements. The final
transportation plan is developed after alternative approaches have been evaluated, costs
refined, and adjustments have been made to comply with unique State requirements.
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Overweight permits usually are issued with specific dates during which transport is
prohibited. These dates are State-specific but tend to eliminate periods during the spring when
frozen ground is thawing. Over-dimension permits are likely to have travel time limits in
congested areas, limiting movement to non-rush-hour periods.

Depending on the origin and destination sites, shipments of components and main
cranes within the United States could be made by truck, rail, or barge. If rail or barge were
utilized, the cargo would require unloading at the nearest transfer point, followed by overland
transportation to the site by truck.

During operations, larger sites may be attended during business hours by a small
maintenance crew of six individuals or fewer. Consequently, transportation activities would be
limited to a small number of daily trips by pickup trucks, medium-duty vehicles, or personal
vehicles. It is possible that large components may be required for equipment replacement in the
event of a major mechanical breakdown. However, such shipments would be expected to be
infrequent.

With some exceptions, transportation activities during site decommissioning would be
similar to those during site development and construction. Heavy equipment and cranes would
be required for dismantling turbines and towers, breaking up tower foundations, and regrading
and recontouring the site to the original grade. With the possible exception of a main crane,
oversized and/or overweight shipments are not expected during decommissioning activities
because the major turbine components can be disassembled, segmented, or size-reduced prior
to shipment.
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4 AFFECTED ENVIRONMENT

4.1 LAND COVER AND LAND USE

This section describes the land cover types and land uses that occur within the Upper
Great Plains Region (UGP Region). Land cover refers to the physical material at the surface of
the earth, while land use addresses how people use the land. Land cover types within the UGP
Region include agricultural fields, rangeland, forests, wetlands and water bodies, barren land,
and developed land (e.g., urban areas). Land uses include recreation, conservation, mining,
agriculture and livestock grazing, industrial activities (e.g., manufacturing, mining, and energy
generation), ROW corridors (e.g., roads, railroads, transmission lines, and pipelines), and urban
and rural development. In some instances, land cover and land use can be viewed as the
same, particularly with agricultural lands. The following discussion presents general
descriptions of land cover types and land uses that may be affected by wind energy
development projects within the UGP Region.

4.1.1 Land Cover

There are various types of land cover that occur within the UGP Region. Land cover
type distributions within each of the six States that encompass the UGP Region are summarized
in table 4.1-1. The most prevalent land cover types are cropland (over 122 million ac
[49 million ha]) and rangeland (nearly 93 million ac [38 million ha]).

4.1.2 Land Use

4.1.2.1 Federal Lands

The Federal Government owns and leases about 653.3 million ac (264.4 million ha)
(about 29 percent) of the land in the United States. Each Federal land managing agency
manages its lands and resources according to its mission and responsibilities. Table 4.1-2
displays the acreages of public lands administered by these four agencies within the six States
that encompass the UGP Region. Other Federal agencies that also own or manage lands
within the UGP Region include the U.S. Department of Defense (DOD), Western Area Power
Administration (Western), the Bureau of Reclamation (Reclamation), and the U.S. Department
of Agriculture’s (USDA's) Agricultural Research Service (ARS). Figure 4.1-1 shows the Federal
land within the six States.

BLM. The BLM currently manages over 245 million surface ac (99.1 million ha) of land,
and 700 million subsurface ac (283 million ha) (BLM 2011). These lands are often intermingled
with other Federal or private lands. Most BLM-administered lands within the UGP Region
(Table 4.1-2) are found in Montana, with lesser amounts in the Dakotas. Little to no
BLM-administered surface lands occur within Nebraska and Minnesota. There are no BLM-
administered surface lands in lowa. The following information about land use on BLM-
administered lands is focused on Montana and the Dakotas.
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TABLE 4.1-1 Land Cover Types and Acreage of Non-Federal Lands within the Six States of the

UGP Region
Acres (in thousands)
Land Cover
Type? lowa Minnesota Montana Nebraska North Dakota South Dakota Total

Cropland 25,511.1 21,099.6 14,526.6  19,552.3 24,266.5 17,086.6 122,042.7
CRP land 1,480.6 1,422.7 3,254.1 1,083.2 3,203.5 1,296.9 11,741.0
Pastureland 3,460.5 3,590.6 3,594.4 1,849.9 951.2 1,985.4 15,432.0
Rangeland 0.0 0.0 36,6979 23,077.7 11,078.1 22,054.3 92,908.0
Forest land 2,301.3 16,356.5 5,402.0 812.1 466.5 503.1 25,8415
Other rural land 833.2 2,741.3 1,437.6 779.4 1,408.6 1,458.2 8,658.3
Developed land 1,779.3 2,321.8 1,069.1 1,233.9 1,007.3 981.2 8,392.6
Water areas 478.1 3,141.3 1,036.3 473.5 1,084.2 880.1 7,093.5
Total 35,8441 50,673.8 67,018.0 48,862.0 43,465.9 46,245.8 292,109.6

a8 Land cover types are defined as follows:

Cropland: land used for the production of crops adapted for harvest.

CRP land: Conservation Reserve Program (CRP) land that includes land under CRP contract that
assists private landowners in converting highly erodible cropland to vegetative cover for 10 yr.
Pastureland: land managed primarily for producing forage plants for livestock grazing.

Rangeland: land on which the climax or potential plant cover is composed primarily of native grasses,
grass-like plants, forbs or shrubs suitable for grazing and browsing, and introduced forage species that
are managed like rangeland.

Forest land: land that is at least 10 percent woody species that are at least 13 ft (4 m) tall at maturity.
Other rural land: includes farmsteads and other farm structures, field windbreaks, barren land, and
marshland.

Developed land: includes large urban and built-up areas, small built-up areas, and rural transportation
land.

Water areas: areas of permanent open water.

Source: NRCS (2007a,b).

Land use within BLM-administered lands is managed within a framework of numerous

laws, the most comprehensive of which is the Federal Land Policy and Management Act
(FLPMA). FLPMA established the “multiple use” management framework for public lands, so
that “public lands and their various resource values ... are utilized in the combination that will
best meet the present and future needs of the American people” (from Section 103(c) of
FLPMA). Multiple uses of BLM-administered lands (and resources) within Montana and the
Dakotas include domestic livestock grazing; fish and wildlife habitat; mineral exploration,
development, and production; wilderness; rights-of-way (ROWS); outdoor recreation; and timber
production.

Uses for BLM-administered lands in Montana and the Dakotas include the following

(BLM 2008, 2009):

* Rangeland management: 4,111 cattle/buffalo operators, 163 horse/burro

operators, and 206 sheep/goat operators, totaling 1,037,713 authorized
annual unit months;
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TABLE 4.1-2 Acreage of Federal Lands Administered by the
BLM, the USFS, the NPS, and the Service in the Six States of
the UGP Region

State BLM? USFS NPSP Service

lowa 0 0 0 112,794
©)

Minnesota 1,447 2,839,693 282 547,421
©)

Montana 7,969,338 16,923,153 1,082,817 1,328,473
(52,578)

Nebraska 6,354 352,252 205 178,331
(6)

North Dakota 58,837 1,105,977 71,728 1,566,026
(922)

South Dakota 274,437 2,103,447 263,892 1,300,465
(43,885)

Total 8,308,966 23,324,522 1,418,926 5,033,510

(97,391)

2 Numbers are surface acres.

b Acreage includes Federal and non-Federal lands administered by

NPS.

Sources: BLM (2007a); USFS (2006a); NPS (2008a); Service (2007);

Vincent (2004).

* Wilderness: 36 wilderness study areas totaling 447,327 ac (181,027 ha);

March 2013

» Forestry: 400,000 ac (162,000 ha) of commercial forest land and 138,000 ac
(56,000 ha) of noncommercial forest land;

» Solid minerals: 13 producing Federal and Native American coal leases on

32,740 ac (13,249 ha);

* Fluid minerals: 5,894 Federal oil and gas leases on nearly 5.3 million ac
(2.1 million ha) (including 2,198 producing leases on 1.17 million ac
[0.47 million ha]); and

* Area of Critical Environmental Concern (ACECs): 54 ACECs totaling

366,795 ac (148,437 ha).

ACECs are lands requiring special management attention and direction to prevent
irreparable damage to important historic, cultural, and scenic values; fish or wildlife resources;
or other natural systems or processes; or to ensure human protection from natural hazards.
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ACEC designation indicates that the BLM recognizes the significant values of the area and
intends to protect and enhance the resource values. Land use plans outline management
objectives and prescriptions for each ACEC. ACECs will pose special constraints for and
possibly denial of applications for land uses that cannot be designed to be compatible with the
management objectives and prescriptions for the ACEC. Of the 51 ACECs in Montana and
South Dakota, 46 occur within the UGP Region. The total acreage of ACECs in the two States
is about 280,000 ac (113,311 ha) (BLM 2006).

The BLM also administers the National Landscape Conservation System (NLCS), which
in Montana includes two national monuments (375,027 ac [151,768 ha]), one wilderness area
(6,347 ac [2,569 ha]), 36 wilderness study areas (447,327 ac [181,027 ha]), one wild and scenic
river (149 mi [240 km], 89,300 ac [36,138 ha]), two national historic trails (323 mi [520 km]), and
one national scenic trail (10 mi [16 km]) (BLM 2008).

BLM manages other special management areas (non-NLCS) in Montana to preserve
and protect threatened and endangered species; wild and free-roaming horses; significant
archaeological, paleontological, and historical sites; and three national natural landmarks. A
discussion of wild horses is presented in section 4.6.2.3.

Recreation and leisure activities on BLM-administered lands center around unstructured
recreation and tourism. Camping and picnicking account for about 43 percent of recreation
and leisure activities on BLM lands. Other important activities include off-highway travel; non-
motorized travel; water-based activities such as boating, fishing, and swimming; specialized
sports and events; hunting; resource viewing; and snow-based activities (e.g., snowmobiling)
(BLM 2007a). Recreational visits to public lands administered by the BLM in Montana and the
Dakotas totaled 3,932,000 in FY 2007 (BLM 2007a).

U.S. Forest Service (USFS). The National Forest System (NFS), which consists of
155 national forests and 20 national grasslands, makes up most of the lands managed by the
USFS. The NFS encompasses aquatic and terrestrial ecosystems, including tropical and boreal
forests, grasslands, and important wetlands. Other lands, including purchase units, research
and experimental areas, and land utilization projects, make up the remainder of USFS-managed
lands. Within the UGP Region, there are portions of nine national forests, six national
grasslands, two purchase units, and one research and experimental area (USFS 2008).

Table 4.1-3 provides a breakdown of the types and numbers of lands managed by the
USFS in the six States that encompass the UGP Region. These include:

« National forests. A unit of land formally established and permanently set
aside and reserved for national forest purposes (e.g., as rangeland,
timberland, and recreation land).

* National grasslands. A unit of land designed by the Secretary of Agriculture
and permanently held by the Department of Agriculture Title IlI of the
Bankhead-Jones Farm Tenant Act of 1937.
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Region

3 Types of Lands Managed by the USFS in the Six States That Encompass the UGP

Types of Land (acres)?
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Research
Land and
National National Utilization  Purchase  Experimental National
State Forests Grasslands  Projects Units Areas Preserves Other
lowa b - - - - - -
Minnesota - - - - - - -
Montana 8,562,734 - - - - - -
Nebraska - - - - - - -
North Dakota - 1,105,291 - 703 40 - -
South Dakota 1,150,134 867,223 - - - - -
UGP Region Total 9,712,868 1,972,514 - 703 40 - -
National Totals 188,058,225 3,837,875 1,876 389,666 64,727 89,716 299,071

2 Except for national totals, only areas within the UGP Region are included.

b A dash indicates no acreage.

Source: USFS (2008).

Land utilization projects. A unit of land designed by the Secretary of
Agriculture for conservation and utilization under Title 11l of the Bankhead-
Jones Farm Tenant Act of 1937. No land utilization projects occur within the
UGP Region.

Purchase units. A unit of land designed by the Secretary of Agriculture or
previously approved by the National Forest Reservation Commission for
purposes of Weeks Law acquisition.

Research and experimental areas. A unit of land reserved and dedicated by
the Secretary of Agriculture for forest and range research and
experimentation.

National preserves. A unit of land established to protect and preserve
scientific, scenic, geologic, watershed, fish, wildlife, historic, cultural, and
recreational values, and to provide for multiple use and sustained yield of its
renewable resources. No national preserves occur within the UGP Region.

The USFS uses a multiple-use land management approach based on the principles
outlined in the Multiple Use Sustained Yield Act of 1960 (16 USC 528) to sustain healthy
ecosystems, repair damaged ecosystems, and address the need for resources and
commodities. Multiple uses include outdoor recreation, livestock grazing, timber harvest,

watershed

protection, and fish and wildlife habitats (Vincent 2004).

The USFS authorizes and administers the use of lands by individuals, companies,
organized groups, other Federal agencies, and State or local levels of government to protect
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natural resource values and public health and safety. Among the land uses authorized by the
USFS are those relating to infrastructure for wind and electricity transmission facilities
(USFS 2004).

About 6.8 million ac (2.8 million ha) of the NFS lands within the UGP Region are
classified as “roadless areas” (table 4.1-4). Roadless areas contain critical watersheds, wildlife
habitat, and unique ecosystems and are protected by an administrative rule known as the
Roadless Area Conservation Rule, issued by the USFS in January 2001.

The top five recreation and leisure activities on National Forest System lands
administered by the USFS are viewing natural features, general relaxation, hiking, viewing
wildlife, skiing, and driving for pleasure (USFS 2006b). About 7.9 million visitors made use of
the national forests that occur within the UGP Region during FY 2006 (USFS 2006b).

The National Park Service (NPS). The NPS was created in 1916 to protect the
national parks and monuments managed by the DOI (35 at that time) and those yet to be
established. Its mission is to (1) conserve, preserve, protect, and interpret the natural, cultural,
and historic resources for the public; and (2) provide for the enjoyment of these resources by
the public. These can be contradictory missions in some cases (Vincent 2004). The agency
currently manages a network of about 390 natural, cultural, and recreational sites across the
United States, including national parks, national monuments, battlefields, military parks,
historical parks, historical sites, lakeshores, seashores, recreation areas, reserves, preserves,
and scenic rivers and trails (Vincent 2004). Table 4.1-5 summarizes the acreages of the
15 sites managed by the NPS that are located within the UGP Region. In 2008, there were over
6.3 million recreation visits to the 15 NPS sites within the UGP Region (NPS 2008a).

TABLE 4.1-4 Roadless Areas within the National Forest System in
the Six States That Encompass the UGP Region

Roadless Areas (acres)?

Areas Not
Total Areas Areas Allowing Allowing Road
within National Road Construction Construction and

State Forest System  and Reconstruction Reconstruction
lowa 0 0 0
Minnesota 62,000 0 62,000
Montana 6,397,000 2,553,000 3,844,000
Nebraska 0 0 0
North Dakota 266,000 0 266.000
South Dakota 80,000 0 80,000
Total 6,805,000 2,553,000 4,252,000

a8  Statewide total may include areas outside the UGP Region in Minnesota
and Montana.

Source: USFS (2006a).
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TABLE 4.1-5 Designated Lands (Both Federal and Non-Federal) Managed by the NPS in

the UGP Region

Federal Non-Federal Total

Area Name State Land Acres Land Acres Acres
Badlands National Park SD 232,822 9,934 242,756
Big Hole National Battlefield MT 656 355 1,011
Ft. Union Trading Post National Historic Site ND-MT 432 12 444
Glacier National Park MT 1,012,905 418 1,013,333
Homestead National Monument of America NE 205 6 211
Jewel Cave National Monument SD 1,274 0 1,274
Knife River Indian Village National Historic Site ND 1,594 165 1,759
Little Bighorn National Battlefield MT 765 0 765
Minuteman Missile National Historic Site SD 15 0 15
Missouri National Recreational River SD-NE 248 33,911 34,159
Mt Rushmore National Memorial SD 1,238 40 1,278
Nez Perce National Historic Park? MT NA NA NA
Pipestone National Monument MN 282 0 282
Theodore Roosevelt National Park ND 69,702 745 70,447
Wind Cave National Park SD 28,295 0 28,295
Total 1,350,433 45,586 1,396,019

2 Nez Perce NHP contains 38 separate park units, several of which are within the UGP Region.

Source: NPS (2008a).

U.S. Fish and Wildlife Service (the Service). The Service was established in a 1940
reorganization plan when the Department of the Interior consolidated the Bureau of Fisheries
and the Bureau of Biological Survey into one agency. The Service manages 925 sites

nationwide. The primary lands managed by the Service are:

National wildlife refuges. Any area of the National Wildlife Refuge System
(NWRS), excluding coordination areas and waterfowl production areas.
Includes wilderness areas (Service land managed in accordance with the
terms of the Wilderness Act of 1964) and migratory waterfowl refuges
(Service land managed for the benefit of migrating waterfowl and other
wildlife under the Fish and Wildlife Coordination Act).

Waterfowl production areas. Any wetland or pothole area acquired pursuant
to the Migratory Bird Hunting and Conservation Stamp Act or other statutory
authority and administered as part of the NWRS and identified by county
designation.

Coordination areas. Any area administered as part of the NWRS and
managed by the State under cooperative agreements between the Service
and the State’s fish and wildlife agency.

National fish hatcheries. Facilities where fish are raised. Hatchery objectives
are to replenish depleted stocks, mitigate Federal water projects, assist with
the management of fishery resources on Federal (primarily the Service) and
tribal lands, and enhance recreational fisheries.

4-8



©oo~NoOUh,WwWNE

28

Draft UGP Wind Energy PEIS March 2013

Table 4.1-6 lists the types of lands managed by the Service within the UGP Region.

The NWRS was dedicated primarily for the conservation of plants and animals through
habitat preservation. However, hunting, fishing, recreation, timber harvesting, grazing, and
other uses are permitted, if compatible with the purpose for which the refuge was created
(Vincent 2004). Figure 4.1-2 shows the locations of national wildlife refuges within the UGP
Region. The numbers and total acreages of national wildlife refuges in the six UGP States are
provided in table 4.1-6. Some of the refuges occur across two States.

In addition to national wildlife refuges, the NWRS also includes waterfowl production
areas and wildlife coordination areas. Waterfowl production areas primarily provide breeding
habitat for migratory waterfowl. Some of these areas are federally owned, but most are
managed by private landowners under leases, easements, or agreements with the Service
(see section 4.6.2.2.3). Most of these occur in the prairie potholes and interior wetlands of the
North Central States (Vincent 2004) that encompass much of the UGP Region. Most wildlife
coordination areas are owned by the Service and are managed by State wildlife agencies under
cooperative agreements with the Service (Vincent 2004).

Figure 4.1-3 shows the counties of the UGP Region within the 30 Wetland Management
Districts that are contained wholly or partially within the UGP Region. Wetland Management
Districts are comprised of counties in which the Service has acquired or is leasing wetland or
pothole habitats and is managing them as waterfowl production areas (Service 2007). Most of

TABLE 4.1-6 Types of Lands Managed by the Service in the Six States
Encompassing the UGP Region

Number per Land Type (acres)

National Waterfowl National
Wildlife Production Coordination Fish
State Refuges Areas? Areas Hatcheries
lowa 3 (6,579) 16 (19,240) —b -
Minnesota 8 (64,032) 31 (223,777) 1 (118) -
Montana 17 (1,138,183) 21 (171,680) 6 (6,693) 1 (173)
Nebraska 5 (13,256) 9 (18,456) - -
North Dakota 66 (343,145) 40 (1,400,116) 1 4 3 (297)
South Dakota 8 (102,155) 44 (1,383,777) - 2 (592
Total 107 (1,667,350) 161 (3,217,046) 8 (6,815) 6 (1,062)

a8  Number of counties with waterfowl production areas (acres of waterfowl
production areas).

b A dash indicates no sites.

Source: Service (2007).
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FIGURE 4.1-2 Location of National Wildlife Refuges within the UGP Region (top) with a
Focus on the Many National Wildlife Refuges in North Dakota (bottom)
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the Wetland Management Districts occur within the UGP Region, although a few of the Districts
and counties are outside of the UGP Region (Service 2007). Table 4.1-6 summarizes the
number of counties that contain waterfowl production areas and the total acreage of easements
or leases for the UGP Region by State.

Department of Defense (DOD). In the six States that encompass the UGP Region, the
DOD owns and manages 111 small, medium, and large installations on about 210,000 ac
(85,000 ha) of land (DOD 2008). Table 4.1-7 provides a breakdown of the number of
installations by military service.

Western (DOE). Western is an agency under DOE that markets and transmits
wholesale electrical power through an integrated 17,000-mi (27,400-km) high-voltage
transmission system across 15 western States. Within the UGP Region, Western owns
7,800 mi (12,553 km) of transmission lines and 100 substations (Western 2012). The
transmission lines are located on transmission easements on both public and private lands,
while the substations are located on land owned in fee. Western sells more than 12 billion
kilowatt-hours of firm power generated from eight dams and power plants of the Pick-Sloan
Missouri Basin Program--Eastern Division.

Reclamation. Reclamation owns and administers 8.7 million ac (3.5 million ha)

of land and has stewardship management over 5.6 million ac (2.3 million ha) of land

TABLE 4.1-7 Number of DOD Facilities by Military Service in the Six States That
Encompass the UGP Region

Military Service?

Army
Marine  National Total Total

State Army Navy  Air Force Corps Guard Number Acreage
lowa 3(29) 04 2(Q) 0(00) 21(31) 26 (65) 48,686
Minnesota 4 (41) 32 2 0(0) 20(53) 29 (99) 6,427
Montana 5 (13) 0(@2) 2(235) 0(0) 8(26) 15 (276) 60,942
Nebraska 6 (15) 0(2) 3(90) 0 (0) 6 (32) 15 (139) 23,432
North Dakota 8 (30) 0(3) 5 (338) 0 (0) 6 (36) 19 (407) 54,940
South Dakota 1 (48) 0(@) 3(22) 0 (0) 3 (66) 7 (137) 16,466
Total 27 (161) 3(14) 17 (689) 0(0) 64(244) 111(1,123) 210,893

2  Numbers represent small, medium, and large installations with at least 10 ac and a plant
replacement value of at least $10 million. For the Army National Guard, these criteria are
5 ac and a plant replacement value of at least $5 million. Other sites that do not meet these
criteria are in parentheses. Installations include active, guard, and/or reserve components.

Source: DOD (2008).
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(Reclamation 2009) and operates a large number of Federal facilities. Within the UGP Region,
Reclamation facilities include the following:

* Montana—14 dams and 14 projects;
* Nebraska—3 dams and 3 projects;
* North Dakota—3 dams and 8 projects; and

» South Dakota—5 dams and 5 projects.

In addition to the dams and projects, there are two hydroelectric power plants within the
Montana portion of the UGP Region: Canyon Ferry Powerplant (50,000 kW) on the Missouri
River and the Yellowtail Powerplant (250,000 kW) on the Bighorn River. The electricity
generated by both of these power plants is marketed by Western as wholesale power
(Reclamation 2008). Recreation and leisure activities on Reclamation lands center around the
agency’s many reservoirs and dam facilities. There are 289 recreational areas and
350 campgrounds managed by Reclamation (Reclamation 2009). It is estimated that there are
about 90 million visits annually to Reclamation recreation areas (Reclamation 2009).

Agricultural Research Service (USDA). The ARS is the USDA's chief scientific
research agency. ARS has three large research locations within the UGP Region: (1) the
U.S. Sheep Experiment Station, Beaverhead County, Montana; (2) the Fort Keogh Livestock
and Range Research Laboratory, Custer County, Montana; and (3) the Roman L. Hruska
U.S. Meat Animal Research Center, Adams and Clay Counties, Nebraska. Research is
conducted on cattle, sheep, and swine (ARS 2009b). Because the land base of this agency is
so small, and because of the nature of its use, it is not a likely candidate to be affected by wind
energy or associated development and it will not be considered further in this EIS.

Wetlands Reserve Program (USDA). The Wetlands Reserve Program is a USDA
program offering payments to landowners for restoring and protecting wetlands on their
property. By signing a Wetlands Reserve Program easement, a landowner transfers most land
use rights to the USDA. However, some uses, such as haying or grazing, can be granted back
to the landowner at USDA's discretion (Service 2009c). The Farm Security and Rural
Investment Act of 2002 set the national aggregate cap for the Wetlands Reserve Program at
2,275,000 ac (920,660 ha) nationwide (Ducks Unlimited 2009b).

Special Management Systems. There are three special management systems that
include lands managed by more than one Federal agency. These are the National Wilderness
Preservation System, the National Wild and Scenic Rivers System, and the National Trails
System (Vincent 2004).

National Wilderness Preservation System. The Wilderness Act of 1964 established
the National Wilderness Preservation System. National wilderness areas are untrammeled
(free from man’s control), undeveloped, and natural areas that offer outstanding opportunities
for solitude and primitive recreation (Service 2008a). National wilderness areas are managed
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by the BLM, USFS, NPS, and the Service to protect and preserve their natural conditions.
Permanent improvements and activities that would significantly alter existing conditions
(e.g., timber harvesting) are generally prohibited (Wilderness.net 2009). The names and
acreages of the national wilderness areas within the UGP Region are provided in table 4.1-8.

National Wild and Scenic Rivers System. The National Wild and Scenic Rivers
System was created by Congress in 1968 (Public Law [P.L.] 90-542) to protect certain free-
flowing rivers with outstanding natural, cultural, and recreational values. Rivers (which may be
only river segments and can include tributaries) may be designated by Congress or, under
certain conditions, by the Secretary of the Interior (Interagency Wild & Scenic Rivers
Coordinating Council 2009). For federally administered rivers within the continental
United States, the designated boundaries average 0.25 mi (0.4 km) on either bank. Rivers are

classified as follows:

TABLE 4.1-8 Acreages of National Wilderness Preservation System Lands
within the Six States That Encompass the UGP Region

National Wilderness Area® BLM USFS NPS Service Total
Minnesota
Tamarac - - - 2,180 2,180
Montana
Absaroka-Beartooth? - 920,343 - - 920,343
Anaconda Pintler? - 158,615 - - 158,615
Bob Marshall? - 1,009,356 - - 1,009,356
Gates of the Mountains - 28,562 - - 28,562
Lee Metcalf (4 units) 6,347 248,288 - - 254,635
Medicine Lake - - - 11,366 11,366
Red Rock Lakes (2 units) - - - 32,350 32,350
Scapegoat? - 239,936 - - 239,936
UL Bend - - - 20,819 20,819
North Dakota
Chase Lake - - - 4,155 4,155
Lostwood - - - 5,577 5,577
Th_eodore Roosevelt (2 - - 29.920 29,920
units)
South Dakota
Badlands (2 units) - - 64,144 - 64,144
Black Elk - 13,426 - - 13,426
Total 6,347 2,331,826 94,064 79,447 2,511,684

&  There are no wilderness areas within the UGP Region in lowa and Nebraska.

b Only a portion of the wilderness area is within the UGP Region.

Sources: Wilderness.net (2012); GIS mapping.
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* Wild rivers. Those rivers or river segments that are free of impoundments
and generally inaccessible except by trail, watersheds or shorelines are
essentially primitive, and the waters are unpolluted;

* Scenic rivers. Those rivers or river segments that are free of impoundments,
with shorelines or watersheds still largely primitive and shorelines largely
undeveloped, but accessible by roads; and

» Recreational rivers. Those rivers or river segments that are readily
accessible by road or railroad, that may have some development along their
shorelines, and that may have undergone some impoundment or diversion in
the past (Interagency Wild & Scenic Rivers Coordinating Council 2009).

As of 2008, more than 11,000 mi (17,700 km) of 166 rivers in 38 States and the
Commonwealth of Puerto Rico have been designated as wild and scenic rivers. Within the UGP
Region, only the Missouri River in Montana, South Dakota, and Nebraska and the Niobrara
River in Nebraska have segments designated as wild, scenic, or recreational (figure 4.1-4).
Table 4.1-9 summarizes the information for these two rivers.

National Trails System. The National Trails System Act of 1968 (P.L. 90-543)
authorized the creation of the National Trail System comprised of national historic trails, national
scenic trails, and national recreation trails. Within the United States, there are 18 national
historic trails, 8 national scenic trails, and 1,053 national recreation trails. (There are also two
connecting or side trails that provide access to or among the other classes of trails; neither of
these are within the UGP Region.) National historic and scenic trails may be designated only by
an act of Congress, while national recreation trails may be designated by the Secretary of the
Interior or the Secretary of Agriculture (American Trails 2009). National historic trails are
protected trails and surrounding areas of historic importance; national scenic trails are protected
for their natural beauty; and national recreation trails provide outdoor recreational activities in
urban, rural, and remote areas. Most national historic and scenic trails are several hundred to
several thousand miles long, while most national recreation trails are less than 30 mi (48 km)
long, ranging countrywide from less than a mile to 485 mi (781 km) long (American Trails 2009).
Several national historic and scenic trails pass through one or more of the States within the
UGP Region (table 4.1-10). The numbers of national recreation trails that occur within the
States that encompass the UGP Region are 19 in lowa, 14 in Minnesota, 58 in Montana, 8 in
Nebraska, 16 in North Dakota, and 17 in South Dakota (American Trails 2009).

4.1.2.2 Non-Federal Lands

Non-Federal lands in the United States include privately owned lands, tribal and trust
lands, and lands controlled by State and local governments.

A breakdown of the land cover types of non-Federal lands in the six States that
encompass the UGP Region is provided in table 4.1-1. Table 4.1-11 summarizes the amount of
cultivated and noncultivated cropland for the States within the UGP Region. Over 89 percent
falls under the category “cultivated.” Non-Federal lands that are classified as supporting grazing
are shown in table 4.1-12.
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FIGURE 4.1-4 Location of Wild and Scenic River Segments within the UGP Region
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TABLE 4.1-9 River Mileage Classifications for Components of the National Wild
and Scenic Rivers System within the UGP Region

Miles by Classification

River (States) Administering Agency Wild  Scenic Recreation Total Miles
Missouri (MT) BLM 64.0 26.0 59.0 149.0
Missouri (NE, SD) NPS 0.0 0.0 59.0 59.0
Missouri (NE, SD) NPS 0.0 0.0 39.0 39.0
Niobrara (NE)2 NPS 0.0 68.0 28.0 96.0
Niobrara (NE) Service 0.0 8.0 0.0 8.0

2 Includes areas outside the UGP Region (see figure 4.1-5).

Source: Interagency Wild & Scenic Rivers Coordinating Council (2009).

TABLE 4.1-10 National Historic and Scenic Trails within the UGP

Region
Trall States Containing Portions of the Trail

Continental Divide National Scenic Trail MT

Lewis and Clark National Historic Trail IA, MT, NE, ND, SD
Mormon Pioneer National Historic Trail 1A, NE

Nez Perce National Historic Trail MT

North Country National Scenic Trall MN, ND

Oregon National Historic Trail NE

Pony Express National Historic Trail NE

Prime farmland covers about 71 million ac (28.7 million ha) of non-Federal rural
land in the six States that encompass the UGP Region (table 4.1-13). Between 1982 and 1997,
prime farmland acreage has declined by about 2.9 percent nationwide (NRCS 2000). Prime
farmlands are subject to protection under the Farmland Protection Policy Act (FPPA; P.L. 97—
98, 7 USC 4201 et seq.).

4.1.2.3 Tribal Lands

The Bureau of Indian Affairs (BIA) holds in trust and administers for Indian tribes about
55.7 million ac (22.5 million ha) of land across the United States; of this total, about 45 million ac
(18 million ha) are tribally owned and 10 million ac (4 million ha) are individually owned.
Another 205,521 ac (83,171 ha) are “stewardship lands” administered for recreation,
conservation, and functions vital to the culture and livelihood of Native Americans.

There are 46 tribal land areas administered as Native American reservations,
communities, and trust lands within the six States that encompass the UGP Region.
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TABLE 4.1-11 Cultivated and Noncultivated Croplands
on Non-Federal Lands within the States That
Encompass the UGP Region

Acres
Cultivated Noncultivated Total
State Cropland? CroplandP Cropland
lowa 24,151,600 1,259,500 25,511,100
Minnesota 19,094,600 2,005,000 21,099,600
Montana 11,408,800 3,117,800 14,526,600
Nebraska 17,745,200 1,807,100 19,552,300

North Dakota 22,011,100 2,255,400 24,266,500
South Dakota 14,463,000 2,623,600 17,086,600

Total 108,874,300 13,068,400 121,942,700

a Cultivated cropland comprises land in row crops or close-
grown crops and other cultivated cropland (e.g., hay land
or pastureland) that is in rotation with row or close-grown
crops.

b Noncultivated cropland includes permanent hay land and
horticultural cropland.

Source: NRCS (2007a).

Table 4.1-14 summarizes the areas acreage of tribal lands within the six States;
figure 4.1-5 shows the locations of the tribal lands. A listing of the reservations and trust lands
is presented in section 4.9.1.1, table 4.9-2. Land use on tribal lands is as varied as land use on
non-tribal lands, and includes livestock production, mining, timber production, oil and gas
production, and residential and recreational use.

4.1.3 Land Use Considerations

4.1.3.1 Recreation

Table 4.1-15 summarizes the number of Federal recreation areas within the UGP
Region. In addition to the federally managed recreational areas, there are many State parks,
recreation areas and sites, or other points of interest located throughout the UGP Region.
Table 4.1-16 lists the number of State parks in each of the six States. Some States categorize
their State parks (e.g., for Montana, they are grouped into cultural, natural, and recreational
parks), while several of the State park sites also describe recreational sites in addition to State
parks. For example, North Dakota also has recreation areas, nature areas, public water access
areas, and lakeside use areas. In addition to State parks, each State has other established
recreation areas such as hiking, off-highway vehicle, snowmobile, and canoe trails.

The National Rivers Inventory (NRI) is a listing of more than 3,400 free-flowing river
segments in the United States that are believed to possess one or more “outstandingly
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TABLE 4.1-12 Grazing Land on Non-Federal Land within the States
That Encompass the UGP Region

Acres

Grazed Forest

State Pastureland®  Rangeland® Land® Total
lowa 3,460,500 0 776,000 4,236,500
Minnesota 3,590,600 0 796,700 4,387,300
Montana 3,594,400 36,697,900 3,190,400 43,482,700
Nebraska 1,849,900 23,077,700 561,200 25,488,800
North Dakota 951,200 11,078,100 238,100 12,267,400
South Dakota 1,985,400 22,054,300 413,900 24,453,600
Total 15,432,000 92,908,000 5,976,300 114,316,300

a

Land managed primarily for the production of introduced forage plants for
livestock grazing; land may contain a single species in a pure stand, a
grass mixture, or a grass-legume mixture. However, pastureland values
are based on land that has a vegetative cover of grasses, legumes, and/or
forbs, regardless of whether it is being grazed by livestock.

Land on which the plant cover is composed mainly of native grasses,
grass-like plants, forbs or shrubs suitable for grazing and browsing, and
introduced forage species that are managed like rangeland. Rangeland
includes grasslands, savannas, many wetlands, and some deserts. Some
communities of low forbs and shrubs such as mesquite, chaparral,
mountain shrub, and pinyon-juniper are also included.

Land that consists mainly of forest, brush-grown pasture, woodlands, and
other areas within forested areas that have grass or other forage growth.

Source: NRCS (2007a).

remarkable” natural or cultural values judged to be of more than local or regional significance
(NPS 2008b). These river segments have not been designated as part of the national Wild and
Scenic Rivers System. The NRI is managed by the Rivers, Trails, and Conservation Assistance
Program, which is the community assistance arm of the NPS. In order to be listed on the NRI,
the free-flowing river segment must possess one or more of the following outstandingly
remarkable values: scenery, recreation, geology, fish, wildlife, prehistory, history, cultural, or
other values (NPS 2008b). The number and total mileage of NRI segments within the UGP
Region are (NPS 2008b):

* lowa—2 segments totaling 40 mi (64 km);

* Minnesota—7 segments totaling 789 mi (1,270 km);

* Montana—56 segments totaling 564 mi (908 km);

* Nebraska—4 segments totaling 404 mi (650 km);

* North Dakota—8 segments totaling 508 mi (818 km); and
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TABLE 4.1-13 Prime Farmland on Non-Federal Land by Land Use in the Six States That
Encompass the UGP Region2

Acres (in thousands)

CRP Other Rural
State Cropland Land Pastureland Rangeland Forest Land Land Total
lowa 16,466.1 406.0 918.1 0.0 345.2 477.1 18,612.5
Minnesota 15,375.2 658.5 1,078.7 0.0 3,015.5 589.4 20,717.3
Montana 836.9 0.0 117.7 7.3 3.6 19.6 985.1
Nebraska 10,514.1 207.7 465.2 729.6 108.8 343.6 12,369.0
North Dakota 10,301.4 464.8 177.1 446.9 65.3 302.0 11,757.5
South Dakota 5,347.1 196.1 291.0 473.8 4.9 238.4 6,551.3
Total 58,840.8 1,933.1 3,047.8 1,657.6 3,543.3 1,970.1 70,992.7

a8  Prime farmland is designated independently of current land use, but it cannot be in areas of water or urban
or built-up land as defined by the NRI. Maps showing areas of prime farmland and related data and
statistics can be accessed at Natural Resources Conservation Service's (NRCS’s) National Cartography

and Geospatial Center (http://www.ncgc.nrcs.usda.gov/products/nri/index.html) and the Farmland
Information Center (http://www.farmlandinfo.org/farmland_technical_resources).

Source: NRCS (2000).

TABLE 4.1-14 Area of Tribal Lands in

the Six States Encompassing the

UGP Region
State(s)? Acres
lowa—Nebraska 199,679
Minnesota 2,065,528
Montana 7,919,008
Montana—South Dakota 448,190
Nebraska 221,631
Nebraska—Kansas 15,360
Nebraska—South Dakota 2,219,767
North Dakota 1,094,972
North Dakota—South Dakota 3,299,699
South Dakota 4,908,524
Total 22,392,357

a Statewide data may include areas
outside of the UGP Region in lowa,
Minnesota, Montana, and Nebraska.

Source: U.S. Census Bureau (2009a).
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FIGURE 4.1-5 Location of Tribal Lands within the UGP Region
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TABLE 4.1-15 Number of Recreation Areas Managed by Federal Agencies within the

UGP Region
Managing Agency?P

State BLM USFS NPS Service Reclamation DOT USACE SIAP Total
lowa 0 0 0 3 0 1 0 0 4
Minnesota 0 0 1 13 0 1 3 0 18
Montana 10¢ 96 3 17 13 0 4 2 145
Nebraska 0 0 3 2 4 0 16 1 26
North Dakota 1 0 5 29 6 2 16 0 59
South Dakota 1 18 6 12 6 2 6 1 52

a8 Only includes recreation areas located within the UGP Region.

b Abbreviations: BLM = Bureau of Land Management; DOT = U.S. Department of Transportation;
USFS = U.S. Forest Service; NPS = National Park Service; Reclamation = Bureau of Reclamation;
SIAP = Smithsonian Institution Affiliations Program; USACE = U.S. Army Corps of Engineers;
Service = U.S. Fish and Wildlife Service.

¢ Includes one area co-managed with the USFS.

Source: Recreation.gov (2009).

TABLE 4.1-16 Number of State Parks
Located within the UGP Region

State Number of State Parks®
lowa 30
Minnesota 21
Montana 29
Nebraska 5
North Dakota 18
South Dakota 12

2 Includes only those State parks that
occur within the boundary of the UGP
Region.

Sources: IDNR (2009a); MDNR (2009a);

MTFWP (2009a); NDPRD (2009); NGPC
(2009a); South Dakota DGFP (2004a).

» South Dakota—10 segments totaling 971 mi (1,563 km).

Portions of some of the NRI segments extend outside of the UGP Region.

Based on Service and U.S. Census Bureau (Service and U.S. Census Bureau 2006a—f)
surveys of recreation and leisure activities, over 5.2 million U.S. residents 16 years old and

older participated in wildlife-related recreational activities (fishing, hunting, and wildlife watching)
in the six States that encompass the UGP Region (table 4.1-17). A discussion of the ecological
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TABLE 4.1-17 Number of Participants by Recreation
Activity in the Six States Encompassing the UGP

Region
Number of Participants?
Fishing
Fishing Hunting and Wildlife
State Only Only Hunting  Watching
lowa 301,000 115,000 137,000 1,205,000
Minnesota 1,000,000 144,000 391,000 2,093,000
Montana 181,000 88,000 110,000 755.000
Nebraska 141,000 61,000 57,000 490,000

North Dakota 62,000 84,000 44,000 148,000
South Dakota 80,000 116,000 54,000 432,000

Total 1,765,000 608,000 793,000 5,123,000

2 Values are Statewide, which includes areas outside the
UGP Region for lowa, Minnesota, Nebraska, and Montana.

Source: Service and U.S. Census Bureau (2006a—f).

resources within the UGP Region that contribute to these recreational activities is provided in
section 4.6.

4.1.3.2 Aviation

The number of public, private, and military airports located within the UGP Region are
provided in table 4.1-18 and shown in figure 4.1-6. The majority of the airports are small private
facilities. Most public airports are small municipal facilities, with only a few larger regional and
international airports occurring in each State (AirNav.com 2009). The FAA manages
commercial and general aviation activities, while the military manages military aviation activities
with FAA oversight (GlobalSecurity.org 2005). There is a general air navigation concern
associated with tall structures such as commercial wind turbines; for this reason, there could be
siting concerns relative to the locations of airports, flight patterns, and air spaces associated
with the airports because of the turbines and meteorological towers located at wind energy sites
and the transmission lines associated with those projects. The FAA must be contacted for any
proposed construction or alteration of objects within navigable airspace under any of the
following conditions:

» A proposed object is more than 200 ft (61 m) above ground level at the
structure’s proposed location;

* A proposed object is within 20,000 ft (6,096 m) of an airport or seaplane base
that has at least one runway longer than 3,200 ft (975 m), and the proposed
object would exceed a slope of 100:1 horizontally from the closest point of the
nearest runway;
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TABLE 4.1-18 Number of Airports within the UGP

Region
State? Private  Public  Military Total
lowa 50 61 0 111
Minnesota 125 67 0 192
Montana 92 84 2 178
Nebraska 107 55 2 164
North Dakota 213 92 2 307
South Dakota 108 79 1 188
Total 695 438 7 1,140

a8 Only the portions of the States within the UGP
Region are included.

Source: BTS (2008).

» A proposed object is within 10,000 ft (3,048 m) of an airport or seaplane base
that does not have a runway more than 3,200 ft (975 m) in length, and the
proposed object would exceed a 50:1 horizontal slope from the closest point
of the nearest runway; and/or

* A proposed object is within 5,000 ft (1,524 m) of a heliport, and the proposed
object would exceed a 25:1 horizontal slope from the nearest landing and
takeoff area of that heliport (FAA 2000).

The FAA could recommend marking and/or lighting a structure that does not exceed
200 ft (61 m) above ground level, or that is not within the distances from airports or heliports
mentioned above, because of its particular location (FAA 2000).

The U.S. military uses airspace for its operations. These involve airspace restrictions
under the designations of Military Training Routes (MTRs) and Special Use Airspace (SUA),
which include Military Operating Areas (MOAs). One or more of the MOAs in each State are
approved for lights-out operations that allow aircraft to fly at night without any lights
(AOPA 2005). Some of the military operations occur at low elevations. Within the UGP Region,
there are over 30 million ac (12 million ha) of land over which MTRs and SUAs are located and
that have operational elevations at 1,000 ft (305 m) or below (table 4.1-19). This includes about
1.2 million ac (500,000 ha) where MTRs and SUAs overlap. The majority of the MTRs and
SUAs occur in Montana, including over 19.7 million ac (7.8 million ha). No MTRs or SUAs occur
in lowa or Minnesota, and no SUAs occur in Nebraska. Figure 4.1-7 shows the extent of
military airspace restrictions of 1,000 ft (305 m) or less within the UGP Region. Military
operations could be adversely affected by wind energy developments, if they were to intrude
into designated restricted airspace. Consultation with DOD would be required during project
planning to ensure that wind energy projects do not conflict with DOD training activities.

Other aviation concerns relate to BLM’s National Office of Aviation and the USFS’ Office

of Fire and Aviation Management, which provide aircraft support for wildfire suppression and
resource management missions on public lands.
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FIGURE 4.1-6 Location of Airports within the UGP Region
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TABLE 4.1-19 Acreage of Military Training
Routes and Special Use Airspace at 1,000 ft
(305 m) or Less within the UGP Region

MTR/SUA
State MTR SUA Overlap
Montana 13,209,678 7,228,057 1,052,548
Nebraska 37,168 - -
North Dakota 5,917,459 598,280 65,910
South Dakota 4,212,248 376,827 98,772
Total 23,376,553 8,203,164 1,217,230

Source: National Geospatial-Intelligence
Agency (2005).

4.1.3.3 Radar

Wind turbines can be a source of radar clutter that can interfere with both ground and
airborne civil and military radar operations. For example, tracking an aircraft flying over a wind
energy project could be difficult, since the radar responses from the aircraft and turbines may
not be distinguishable from one another. Wind development projects could also interfere with
aircraft radar target identification, terrain-following radar, and with Doppler radar used for
weather forecasting. Figure 4.1-8 shows the locations and associated lines of site for weather
surveillance Doppler radar sites within the UGP Region. Consultation would be necessary for
site-specific projects where radar interference may be an issue.

4.1.3.4 Transportation and Electric Transmission Considerations

An extensive network of railroads and interstate, State, county, and local roads occur
within the UGP Region. Figure 4.1-9 shows the railroads within the UGP Region, while
figure 4.1-10 shows the interstate, State highways, and other major roads. Construction traffic
and delivery of turbine and transmission line components and other equipment could cause an
impact on the existing transportation system. Most roads are paved, but some near a potential
wind energy development may be surfaced with packed gravel or may even be dirt-covered
roads.

The U.S. Secretary of Transportation recognizes certain roads as National Scenic
Byways or All-American Roads based on their archaeological, cultural, historic, recreational,
and scenic qualities. Byways that occur within the States that encompass the UGP Region are
shown in figure 4.1-12 (National Scenic Byways Online 2009). In addition to the above, some
Federal agencies and States have also identified scenic roads and byways. Within the UGP
Region, there are three BLM Back Country Byways; the USFS has four Scenic Byways
(National Scenic Byways Online 2009). The locations of these byways and All-American Roads
are also shown in figure 4.1-11.

An extensive network of transmission lines occurs within the UGP Region. Figure 4.1-12
shows the transmission lines of 230 kV and greater within the UGP Region. Figure 4.1-13
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FIGURE 4.1-7 Military Flight Routes and Special Use Airspace below 1,000 ft (305 m) within the UGP Region
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FIGURE 4.1-8 Doppler Radar Locations within the UGP Region
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FIGURE 4.1-9 Location of Railroads within the UGP Region
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FIGURE 4.1-10 Location of Interstates, State Highways, and Other Major Roads within the UGP Region
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FIGURE 4.1-11 Location of Byways and All-American Roads within the UGP Region
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FIGURE 4.1-12 Location of Transmission Lines 230 kV and Higher within the UGP Region
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FIGURE 4.1-13 Areas within 25 mi (40 km) of Western Substations within the UGP Region
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shows the location of 230-kV and greater lines located within 25 mi (40 km) of Western
substations in the UGP Region.

4.2 GEOLOGIC SETTING

4.2.1 Physiography

The UGP Region lies within three physiographic provinces.! From west to east, the
physiographic provinces are (1) the Northern Rocky Mountains, (2) the Great Plains, and (3) the
Central Lowland (figure 4.2-1). The Northern Rocky Mountains, part of the Rocky Mountain
chain, extend from southwestern Montana to the northwest into Canada. The province consists
of several mountain ranges, with peaks greater than 11,150 ft (3,400 m), separated by alluvial
valleys. The ranges of the Northern Rocky Mountains are geologically complex, consisting of
folded and faulted Precambrian, Paleozoic, and Mesozoic sedimentary rocks; Tertiary volcanic
and plutonic rocks; and metamorphic rocks. Many of the ranges were heavily glaciated about
10,000 years ago. Glacial meltwaters have left behind a complex mixture of unconsolidated
sediments, some of which extend into the intermontane valleys (MNRIS 2009;

Radbruch-Hall et al. 1982).

The Great Plains province is the western part of the Interior Plains, an extensive lowland
stretching from the Rocky Mountains on the west to the Appalachians on the east. In the
northern part of the UGP Region, the Great Plains province slopes eastward from about 5,500 ft
(1,680 m) at the foot of the Rocky Mountains to about 2,000 ft (610 m) at its eastern boundary.
The province consists of a series of plateaus and isolated buttes and small mountain masses,
referred to collectively as the Missouri Plateau (figure 4.2-1). The Missouri Plateau ranges from
2,000 to 3,000 ft (610 to 915 m) in elevation and is heavily dissected by the Missouri River and
its tributaries. The Missouri River valley is just over 1 mi (1.6 km) wide; its floor is about 300 to
600 ft (90 to 180 m) below the tops of steep dissected bluffs. To the east of the river valley is an
area known as the Missouri Coteau. The Missouri Coteau extends from South Dakota through
central North Dakota and into northeastern Montana. It is characterized by a rolling hummocky
surface with numerous closed depressions, most of them filled by lakes (also referred to as
prairie potholes). The landscape of the coteau represents a “dead ice” moraine, formed from
the last glacial advances. The Missouri Coteau and the plains in northern Montana make up the
glaciated portion of the Missouri Plateau (Bluemle and Biek 2007; Trimble 1980; Hunt 1973).

The highest point in the Great Plains province is Harney Peak at 7,242 ft (2,207 m) in
the Black Hills of South Dakota (figure 4.2-1). The Black Hills form an elliptical-shaped domed
area, about 125 mi (190 km) long and 65 mi (105 km) wide. Uplift of the dome caused tilting
and erosion of the overlying marine sedimentary rocks, exposing the metamorphic and igneous
rocks forming the core of the dome. The tilted sedimentary strata (hogbacks) are arranged
concentrically around the spires and peaks of the central dome. Other distinctive landscapes in
the southern part of the UGP Region include the steep ravines and colorful buttes and pinnacles

1 Physiographic provinces are broad-scale geographic subdivisions based on topography, rock type, and geologic
structure and history. In the UGP Region, the areal distribution of wind power classes is related to the
characteristics of physiographic features and landforms. For example, a high percentage of the land surface on
the Missouri Plateau — an area of high open plain — falls within wind power Classes 4 and 5 (see also
figure 2.4-1).
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FIGURE 4.2-1 Physiographic Provinces Encompassing the UGP Region (modified from USGS 2009a and Trimble 1980)
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of the Badlands of South Dakota and the Sand Hills, a series of rolling sand dunes interspersed
with low, swampy areas in southern South Dakota and northern Nebraska (Trimble 1980).

Marking the eastern boundary of the Great Plains province is a prominent east-facing
scarp called the Missouri Escarpment. The Missouri Escarpment is several hundred feet high,
rising in places to 600 ft (180 m) above the nearly level terrain of the glaciated plains of the
Central Lowland province to the east. Its sloping surface has been modified by glaciers and is
covered with boulders (Hunt 1973; Bluemle and Biek 2007).

The Central Lowland province makes up the northeastern part of the Interior Plains
(figure 4.2-1). Its glaciated plains, also known as drift prairie, are very gently sloping with
numerous glacial features, including ice-thrust hills, moraines, and eskers, formed during the
most recent glaciation (the Wisconsinin Glaciation, about 70,000 to 10,000 years ago).
Elevations of the plains range from about 1,300 to 1,400 ft (400 to 430 m). Marking the eastern
boundary of the glaciated plains is the Pembina Escarpment. In northeastern North Dakota, the
Pembina Escarpment rises 400 to 500 ft (120 to 150 m) above the flat floor of the Red River
Valley to the east (Bluemle and Biek 2007).

The Red River Valley is a flat plain that marks the former floor of glacial Lake Agassiz
(figure 4.2-1). Until it drained about 8,500 years ago, Lake Agassiz was the largest freshwater
lake in North America. The valley is about 20 to 40 mi (30 to 65 km) wide on either side of the
Red River in North Dakota and Minnesota. Its central portion is covered with lake-bottom
sediments of silt and clay. Numerous beaches and wave-eroded scarps also are visible along
the valley margins, marking the former shorelines of the ancient glacial lake. In southeastern
North Dakota, these scarps coincide with the Pembina Escarpment (Bluemle and Biek 2007).

To the south of the Red River Valley lies a glaciated highland area, called the Prairie
Coteau, which extends into northeastern South Dakota. Elevations of the coteau range from
about 1,600 to 2,000 ft (490 to 610 m), with the highest elevations to the north. The Prairie
Coteau is covered by glacial drift and drained by the Big Sioux River. Numerous lakes and
depressions (prairie potholes) occur on the Prairie Coteau, especially to the west of the river
(Bluemle and Biek 2007).

4.2.2 Soil and Geologic Resources

4.2.2.1 Soil Resources

Soil formation results from the complex interactions between parent (geologic) material,
climate, topography, vegetation, organisms, and time. The classification of soils is based on
their degree of development (into distinct layers or horizons) and their dominant physical and
chemical properties. For the purpose of this report, soils in the UGP Region are described
according to their soil order (the highest category of soil taxonomy used by the Natural
Resources Conservation Service [NRCS]). The soil orders shown in figure 4.2-2 and described
below are based on the descriptions provided in BLM (2007b) and NRCS (1999, 2008a,b).

Mollisols. Mollisols are the predominant soils in the UGP Region. These soils are
commonly very dark-colored, organic-rich, mineral soils that are found in the plains of North and
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FIGURE 4.2-2 Dominant Soil Orders in the UGP Region (NRCS 2006)
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South Dakota and northern Montana where they have developed from loess parent materials.
Mollisols are base-rich throughout and highly fertile. These soils typically develop under
grasslands, although some have formed under a forest ecosystem, in subhumid to subarid
climates that have a moderate to pronounced seasonal moisture deficit. Wet mollisols occur in
the more humid climates on the glaciated plains of North Dakota, Minnesota, and lowa. Some
of these soils are freely drained; others have been artificially drained. Mollisols are mainly used
as cropland and pasture or rangeland.

Entisols. Entisols are young, weakly developed mineral soils that exhibit little or no
horizon development. These soils tend to occur in areas of recently deposited parent material.
In eastern Montana and western North and South Dakota, entisols include recent alluvium,
sands, soils on steep slopes, and shallow soils. Where entisols occur in Nebraska and
Minnesota, they are sandy in all layers and, if bare, are subject to soil blowing and drifting.
Entisols also form in recently deposited sediments on floodplains, fans, and deltas along rivers
and small streams; some of the largest occur along the Missouri River and its tributaries in
western lowa. These soils are used mainly as wildlife habitat and pasture or rangeland but can
support trees in areas of high precipitation.

Inceptisols. Inceptisols are generally young mineral soils showing only moderate
degrees of soil development and weathering (more than entisols). They occur in a range of
climates, from semiarid to humid and, in the UGP Region, are found mainly in eastern Montana
and parts of northern Nebraska. Inceptisols develop where the native vegetation is grass, but
some support trees. These soils are used mainly as pasture or cropland, although some are
also used as rangeland, forest, or wildlife habitat.

Vertisols. Vertisols occur in the Red River Valley along the North Dakota-Minnesota
border. These soils are characterized by a high content of expanding clay and swell when wet.
Because of their swelling capacity, vertisols transmit water very slowly and have undergone little
leaching. Vertisols support natural vegetation that is predominantly forest, grass, or savannah.
These soils are used mainly as cropland, rangeland, or forest, although they present a drainage
problem for croplands because of their low hydraulic conductivity when wet.

4.2.2.2 Geologic Resources

Sand, gravel, and crushed stone suitable for use in construction occur throughout the
UGP Region. These resources would likely be mined from river valleys, glacial outwash areas,
quarries, and alluvial fans close to project sites.
4.2.3 Seismic Activity and Related Hazards

Seismic activity and related hazards, such as liquefaction and landslides, pose a low to
moderate risk to wind energy development in some areas of the UGP Region. The following

sections describe geologic hazards in terms of their probability and location in the UGP Region.
It is important to note that the scales of the accompanying maps are small because their
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purpose is to show the general locations of hazardous areas (not individual faults or landslides)

and how they correlate to the physiography described in section 4.2.1. The risk of local hazards
would be assessed during the planning and preparation phases of specific wind energy projects
since site-specific hazard conditions could influence turbine foundation designs.

4.2.3.1 Quaternary Faults, Earthquakes, and Ground-Shaking Hazards

Quaternary Faults. Inthe UGP Region, Quaternary faults (i.e., faults with evidence of
movement or deformation within the past 1.8 million years) occur predominantly in the
Intermountain Seismic Belt, a zone of seismicity extending from southwestern Montana (near
Yellowstone National Park, Wyoming) to the northwestern corner of the State (figure 4.2-3).
The U.S. Geological Survey (USGS) Quaternary fault and fold database categorizes 87 faults in
this region as Class A (i.e., showing strong geologic evidence of a fault of tectonic origin either
observed at the surface or inferred from liquefaction or other deformational features). An
additional 34 faults (Classes C and D) may be present. Class C faults do not demonstrate
sufficient geologic evidence of Quaternary slip or deformation, or that they are of tectonic origin.
Class D faults are surface features, such as joints, that resemble faults but are not of tectonic
origin. Class C and D faults also occur in South Dakota (Pierre faults, Class C), Nebraska
(Harlan County fault and the Ord Escarpment, both Class D), and lowa (the Plum River fault
zone, Class C) (USGS and Montana Bureau of Mines and Geology 2009).

Earthquake History. Montana is one of the most seismically active States in the
United States. Historic earthquakes with Richter Scale magnitudes greater than 6.0 occurred in
1925 (Clarkston Valley, M 6.6), 1935 (Helena, M 6.3 and 6.0), and 1947 (Madison County,
M 6.3). The largest earthquake in the State’s history occurred on August 17, 1959, at Hebgen
Lake in southwestern Montana, just west of Yellowstone National Park. The earthquake
measured 7.3 on the Richter Scale and resulted in the death of at least 26 people who were
buried by a landslide in a Madison Canyon campground. No earthquakes exceeding 6.0 on the
Richter Scale have occurred in Montana since 1959; however, earthquakes with magnitudes
greater than 4.0 occurred in the western part of the State in 2005, 2006, and 2007
(USGS 2009b).

Historically, earthquake activity in the Great Plains and Central Lowland provinces has
been minor, although recent earthquakes of magnitude 3.0 or greater on the Richter Scale have
been recorded. Earthquakes occurring elsewhere also have been felt within these provinces
(USGS 2009b).

Ground-Shaking Hazards. Earthquake-prone areas are subject to various earthquake
hazards, such as ground shaking, liquefaction, landslides, soil compaction, and surface rupture.
Figure 4.2-4 presents the peak horizontal acceleration, as a percentage of acceleration due to
the force of gravity (g), which has a 10 percent probability of exceedance in 50 years. The peak
horizontal acceleration ranges from 0 g (insignificant ground shaking) to 1 g (strong ground
shaking).2 The highest ground-shaking hazard in the UGP Region occurs in the Northern

2 Gravity (g) is a common value of acceleration equal to 32.2 ft/s? (9.8 m/sz) (the acceleration due to gravity at the
earth’s surface).
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FIGURE 4.2-3 Quaternary Faults in Western and Southwestern Montana (Source: USGS and Montana Bureau of Mines and
Geology 2009)
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FIGURE 4.2-4 Peak Horizontal 