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REVISIONS TO THE DEIS

This section presents revisions to sections within Chapters 1 through 3 of the DEIS. These revisions are
based on the following information:

•

New or updated information presented in the comments to the DEIS.

•

Additional and updated information or corrections provided by the Applicant or Lewis and Thurston
counties.

•

Additional information received from agencies that have been consulted throughout the SEPA
review process.

Revisions and updates are presented by chapter in the sequence that they appeared in the DEIS.
2.1

Fact Sheet

Required permits and approvals have been updated as indicated based on input from agencies. The Fact
Sheet of the DEIS has been revised as follows:
Federal
National Environmental Policy Act (NEPA) Incidental Take
Permit/Habitat Conservation Plan (ITP/HCP) for Operations

U.S. Fish and Wildlife

FAA Hazard Determinations of No Hazard

Federal Aviation Administration

Form 7460: Notice of Proposed Construction or Alteration

Federal Aviation Administration

Section 404 Nationwide Permit (may be required)

U.S. Army Corps of Engineers

Approval (transmission line construction through the
Centralia Mine)

Office of Surface Mining Reclamation and
Enforcement (OSMRE)

State
State Environmental Policy Act (SEPA)

Lewis County (Lead Agency)

Forest Practices Act Class III (FPA Class III)

Washington Department of Natural Resources

Forest Practices Act Class IV (FPA Class IV)

Washington Department of Natural Resources

Oversize/Overweight Vehicle Permits*

Washington State Department of Transportation

Highway Access Permit*

Washington State Department of Transportation

Hydraulic Project Approval

Washington Department of Fish and Wildlife

Construction Stormwater National Pollutant Pollution
Discharge Elimination System (NPDES)

Washington State Department of Ecology

Department of Ecology Industrial Stormwater NPDES

Washington State Department of Ecology

Sand and Gravel Permit

Washington State Department of Ecology

Section 401 Water Quality Certification (may be required)

Washington State Department of Ecology

Air Discharge Permit(s) for rock crusher and concrete batch
plant

Southwest Clean Air Agency

Local
Shoreline Substantial Development Permit (SSDP) /
Shoreline Conditional Use Permit (CUP)

Lewis County
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Transmission Line Type II Administrative Approval (Rural
Area zone authorizations)

Lewis County

Building and other Related Ministerial Construction
Permits for the Tower Foundation and Bottom Section of
the Tower

Lewis County

Shoreline Substantial Development Permit (SSDP)*

Thurston County

Special Use Permit for the O&M Building (SUP)

Thurston County

Critical Area Authorizations*

Lewis and Thurston Counties

Building Permit

Lewis County

Grading Permit*

Lewis County

Road Approach Permit*

Lewis County

Building Permit

Thurston County

Grading Permit*

Thurston County

Right of Way Access Permit*

Thurston County

Right-of-Way Permit*

Pierce County

Road Use Permit*

City of Tacoma

2.2

CHAPTER 1 - EXECUTIVE SUMMARY

Table 1.5-1 on page 1-11 of the DEIS has been revised as follows:
Table 1.5-1. Project Permits and Approvals
Federal
National Environmental Policy Act (NEPA) Incidental Take
Permit/Habitat Conservation Plan (ITP/HCP) for Operations

U.S. Fish and Wildlife

FAA Hazard Determinations of No Hazard

Federal Aviation Administration

Form 7460: Notice of Proposed Construction or Alteration

Federal Aviation Administration

Section 404 Nationwide Permit (may be required)

U.S. Army Corps of Engineers

Approval (transmission line construction through the
Centralia Mine)

Office of Surface Mining Reclamation and
Enforcement (OSMRE)

State
State Environmental Policy Act (SEPA)

Lewis County (Lead Agency)

Forest Practices Act Class III (FPA Class III)

Washington Department of Natural Resources

Forest Practices Act Class IV (FPA Class IV)

Washington Department of Natural Resources

Oversize/Overweight Vehicle Permits*

Washington State Department of Transportation

Highway Access Permit*

Washington State Department of Transportation

Hydraulic Project Approval

Washington Department of Fish and Wildlife

Construction Stormwater National Pollution Pollutant
Discharge Elimination System (NPDES)

Washington State Department of Ecology

Department of Ecology Industrial Stormwater NPDES

Washington State Department of Ecology
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Sand and Gravel Permit

Washington State Department of Ecology

Section 401 Water Quality Certification (may be required)

Washington State Department of Ecology

Air Discharge Permit(s) for rock crusher and concrete batch
plant

Southwest Clean Air Agency

Local
Shoreline Substantial Development Permit (SSDP) /
Shoreline Conditional Use Permit (CUP)

Lewis County

Transmission Line Type II Administrative Approval (Rural
Area zone authorizations)

Lewis County

Building and other Related Ministerial Construction
Permits for the Tower Foundation and Bottom Section of
the Tower

Lewis County

Shoreline Substantial Development Permit (SSDP)*

Thurston County

Special Use Permit for the O&M Building (SUP)

Thurston County

Critical Area Authorizations*

Lewis and Thurston Counties

Building Permit

Lewis County

Grading Permit*

Lewis County

Road Approach Permit*

Lewis County

Building Permit

Thurston County

Grading Permit*

Thurston County

Right of Way Access Permit*

Thurston County

Right-of-Way Permit*

Pierce County

Road Use Permit*

City of Tacoma

Proposed Mitigation Measures in Table 1.6-1 on page 1-13 of the DEIS have been revised as follows:
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1

Table 1.6-1.

Summary of Environmental Impacts and Mitigation

Potential Environmental Impacts

Proposed Mitigation Measures

Biological Resources
Construction:
Plants
Construction will result in temporary and long-term impacts to
vegetation communities and sensitive plant species, and could
facilitate the introduction and spread of noxious weeds in the
Project Area. Construction of the Project will temporarily disturb
approximately 452 acres. Long-term impacts will occur on
approximately 335 acres. Therefore, total disturbance, including
both temporary and permanent impact areas, will be
approximately 787 acres.
Wetlands
Project facilities will be sited to avoid wetlands and wetland
buffers.
Wildlife
Temporary and permanent impacts on wildlife resources from
construction activities mainly result from habitat loss. Wildlife
species that are not able to move away from construction
activities, such as vegetation clearing, could experience mortality.
More mobile species will likely be displaced from the site during
active construction.
The potential for mortality of bird species may occur when
vegetation is cleared that contains bird nests with young or eggs
still in the nest. There is also the potential for collision mortality
of birds as construction crews drive onsite between locations. The
removal of vegetation for the WTGs, may impact bat foraging
areas, due to the change in vegetation structure and insect
abundance. The noise and activity associated with construction
crews and equipment may displace birds from the immediate
area.
Construction of the Project could potentially affect fish-bearing
streams through erosion and sedimentation. Within Thurston

Construction:
Plants
The Applicant has developed and will implement a SWPPP which identifies the specific
restoration activities to be conducted in temporarily disturbed areas to restore the
temporarily disturbed habitat and prevent erosion from occurring after construction
activities have concluded. The Temporary Area Restoration Plan will include revegetation
efforts, weed and invasive species treatments, and no less than two years of monitoring.
Wildlife
The Applicant is applying for an ITP for marbled murrelets, in accordance with Section
10(a)(1)(B) of the ESA and Lewis and Thurston counties critical areas ordinances, with
take coverage for bald and golden eagles. In coordination with USFWS and WDFW a HCP
has been prepared and all avoidance, minimization, and mitigation measures in that plan
will be incorporated into the Project. The Applicant will mitigate the impacts of the
potential take of murrelets by acquiring conservation lands that promote the
preservation and enhancement of suitable nesting habitat for marbled murrelets, which
will also provide mitigation for bald eagles. The Applicant will also provide mitigation for
murrelets by providing funding for the removal of derelict nets; which will provide direct
and immediate benefit to marbled murrelets. Furthermore, the Applicant will implement
pole retrofits for mitigation of take of golden and bald eagles outlined in the HCP and
described in this DEIS.
A monitoring program will be developed and implemented as part of the Project’s HCP,
which will be the methodology to verify ITP permitted take compliance through
evaluation of the level of take of the covered species, to provide progress reports on the
fulfillment of mitigation requirements and to enable evaluation of the effectiveness of
the minimization and mitigation actions in meeting the biological goals and objectives.
The Applicant will implement adaptive management when the first fatality is discovered
within a monitoring year and build upon the body of information already collected to
help inform patterns and appropriate minimization measures
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Potential Environmental Impacts
County, a short segment of access road improvements will occur
within the shoreline jurisdictional area of the Skookumchuck
River, which will involve clearing and grading within the regulated
shoreline area. The clearing and grading activities within the
regulated shoreline area could create the potential for erosion
and sedimentation to occur, thereby potentially causing a
temporary and localized reduction in water quality and fish
habitat.
During the construction period, big game species might be
temporarily displaced from the site due to the presence of
humans, heavy construction equipment, and associated
disturbance (e.g., noise, blasting). Construction of the Project
could affect other mammals that are likely to occur in the Project
Area, either by direct mortality from construction vehicles or loss
of habitat from forest clearing. Earth moving activities during
construction of the WTG pads, road alignments, and other Project
facilities will also cause mortality of ground-dwelling mammals if
burrows are crushed.
Impacts to amphibians in the Project Area from Project
construction may occur through loss of habitat or water quality
changes to streams or direct mortality from construction vehicles
or ground disturbing activities in riparian areas.
Decommissioning activities will result in the similar impacts to
biological resources as Project construction activities.
Operation:
Plants
Project operations could cause long-term impacts to vegetation
communities and special-status plant species and could facilitate
the introduction and spread of noxious weeds in the Project Area.
Wildlife
Birds have been identified as a group potentially at risk because
of collisions with WTGs and power lines and displacement due to
the presence of the associated infrastructure. Specifically, migrant
songbirds are found more often in post-construction mortality
monitoring compared to other groups of birds. Raptor use in the

Proposed Mitigation Measures

2.2-5

Potential Environmental Impacts
Project Area was low compared to other wind facility studies, and
raptor mortality is therefore expected to be low. Mortality of redtailed hawks due to collisions may therefore occur in the Project
Area. For bats, there is a lack of information relating preconstruction activity patterns of bats to post-construction fatality.
Indirect impacts to water quality in water bodies where fish may
be present could occur if permanent stormwater controls are
improperly maintained leading to erosion and sedimentation
which could reach nearby waterbodies.
No impacts to small mammals are expected during the operations
phase, although some collision-related mortality could occur
during maintenance activities. The lack of knowledge of potential
impacts of wind energy development on big game increases the
difficulty in predicting effects of the Project on elk and deer in the
Project Area. Conversely, newly replanted vegetation in
temporarily disturbed areas may be palatable and attract elk.
Direct impacts from the operation of WTGs at the Project include
the potential removal of individual marbled murrelets from the
population as a result of collision with blades.
WTG operation has the potential to directly affect bald eagles and
golden eagles in the form of mortality from collision with spinning
blades.

Proposed Mitigation Measures

Health and Safety
During construction, health and safety risks include potential fire
and explosions, electrical hazards, hunting activity, worker falls
from WTGs, and an inadvertent hazardous materials release.
Operation health and safety risks will be the same as
construction, with the addition of potential mechanical hazards
and ice throw.

During operation, health and safety risks will be managed through built-in fire protection
and lightning protection systems for the WTGs communication and control monitoring
systems, regular tower inspections, and compliance with applicable setbacks. Site access
will be restricted and operational SPCC, which will be renewed every five years, and fall
protection plans will be implemented.
The Applicant’s operational staff will be available 24 hours a day, 7 days a week for any
emergency related to the Project operations and components.
In addition, fire breaks will be a design feature. Each road will be considered a site fire
break, and each WTG location will have an area of up to 6.75 acres cleared, free of
timber and brush overgrowth, approximately 125 feet by 150 feet to allow for assembly.
This area will be rolled flat with most of significant vegetation removed to aid in
protection against fire dangers.
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Potential Environmental Impacts

Proposed Mitigation Measures
The gen-tie corridor will be cleared and maintained to a 75-foot minimum cleared area
from centerline, 150-foot total width, which will be regularly monitored. If a conductor
does come in contact with the ground through failure, Project operational staff will
respond immediately to mitigate the situation. Operational staff will be trained and
comply with a fire safety plan for both the WTG nacelles and the gen-tie line.
In conjunction with Weyerhaeuser, the Applicant will comply with all fire regulations or
elevated risks. Weyerhaeuser has an emergency response plan in place and strictly
regulates activities and access during periods of level 1-4 fire risk. During such periods,
both the Applicant and Weyerhaeuser will have trained staff, fire suppression
equipment, and water tanks available.
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2.3

CHAPTER 2 – PROPOSED ACTION AND ALTERNATIVES

No changes are proposed to Chapter 2 of the DEIS.
2.4

CHAPTER 3 – AFFECTED ENVIRONMENT, IMPACTS AND MITIGATIONS MEASURES

2.4.1

Earth Resources

No changes are proposed to Section 3.1 of the DEIS.
2.4.2

Air Quality

No changes are proposed to Section 3.2 of the DEIS.
2.4.3

Water Resources

The following text on page 3.3-3 of the DEIS, third paragraph, has been revised as follows:
Under Section 404 of the CWA, the U.S. Army Corps of Engineers (USACE) regulates the discharge of
dredged and/or fill material in waters of the U.S. Such projects require authorization from the
USACE. Section 401 of the Water Quality Act requires that any applicant for a Section 404 permit
also obtain a water quality certification from the state. The purpose of the certification is to confirm
that the discharge of fill materials is compliant with the state’s applicable water quality standards.
Ecology issues Section 401 water quality certifications in Washington State. The Project has been
designed to avoid wetland impacts; however, if impacts cannot be avoided a Section 404 permit and
Section 404 water quality certification may be required. If needed, the applicant will coordinate with
the USACE and Ecology and obtain permits as applicable.
The following text on page 3.3-15 of the DEIS, first bullet, has been revised as follows:
Permits will be obtained through the following permit programs:
•
2.4.4

Joint Aquatic Resources Permit Application(s) (JARPA) or other materials required to support
compliance with Section 404 and 401 of the Clean Water Act (if needed for the Project).

Biological Resources

The entirety of the text from Section 3.4 of the DEIS, Biological Resources, is provided below. Revisions
are provided in strikethroughs and underlined text.
3.4

Biological Resources

This section describes the existing biological resources in the study area, including vegetation, habitat,
wetlands, special status species, fish, and other wildlife. It also considers the potential for impacts to
biological resources as a result of construction, operations, and decommissioning of the Project and
mitigation measures designed to minimize those impacts.
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3.4.1

Study Methodology

The study area used to analyze vegetation within the Project Area is the turbine micrositing corridor
which includes proposed locations of the WTGs, access roads, other support facilities surrounded by a
100- to 300-foot buffer, as well as areas within proximity of (i.e., 200-foot area to either side) the gen-tie
line alignment. The study area used to determine the initial potential for wildlife species occurrence, and
which guided the need for additional focused studies, includes the Project Area and a 5-mile buffer.
Potential impacts to biological resources have been assessed by reviewing existing environmental
documents and data to determine the presumed presence of resources in the study area.
•

Acoustical Study of Bat Activity (ABR 2016)

•

National Agriculture Imagery Program aerial photography (NAIP 2009)

•

National Land Cover Data (NLCD)

•

Baseline Avian Activity Studies (ABR 2015a)

•

Radar and Visual Survey of Marbled Murrelets, Summer 2013 and 2014 (ABR 2015b)

•

Site Characterization Study and Habitat Mapping Report (ABR 2011)

•

USFWS NWI Wetlands Mapper (USFWS 2017a)

•

USFWS Information for Planning and Conservation (IPaC) Report (USFWS 2017b)

•

WDFW Priority Habitat and Species (PHS) database (WDFW 2017a)

•

DNR Natural Heritage Program’s Rare Plant Data (DNR 2017)

•

Skookumchuck Wind Energy Project Water Resources Report (CGI 2018).

3.4.2

Regulatory Framework

Select laws, regulations, and guidance applicable to vegetation and wildlife associated with the Project
are summarized below.
The GMA (RCW 36.70A) of 1990 requires state and local governments to manage Washington’s growth
by identifying and protecting critical areas and natural resource lands, designating urban growth areas,
and preparing comprehensive plans and implementing them through capital investments and
development regulations. Lewis and Thurston counties have adopted regulations for protecting critical
areas and human health and safety as required by the GMA. Counties in Washington State are required
per the GMA to protect five types of critical areas: fish and wildlife habitat conservation areas, wetlands,
critical aquifer recharge areas, frequently flooded areas, and geologically hazardous areas. Critical areas
regulations are a response to that law – they regulate how development and redevelopment can safely
occur on lands that contain critical areas.
Chapter 17.38 of the LCC and Chapter 24.01 of the TCC define critical areas as all wetlands, frequently
flooded areas, aquifer recharge areas, fish and wildlife habitat conservation areas, and geologically
hazardous areas.
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3.4.2.1

Plants

The Washington Natural Area Preserves Act, amended 1981 (RCW 79.70), established the Washington
Natural Heritage Program (WNHP) within DNR. The WNHP identifies which species and ecosystems are
priorities for conservation efforts, maintains a database for priority species and ecosystems, and publicly
shares the information so that it can be used for environmental assessments and conservation planning.
The Washington State Noxious Weed Control Board and State Noxious Weed List (RCW 17.10, WAC 16750) work to limit economic loss and adverse effects to Washington’s agricultural, natural, and human
resources due to the presence and spread of noxious weeds on all terrestrial and aquatic areas in the
state. The Noxious Weed Control Board advises the Washington State Department of Agriculture
(WSDA) about noxious weed control in Washington State. Through its actions and policy decisions, the
Board helps coordinate and support the activities of the 48-county noxious weed control boards and
weed districts of Washington. The Board also works with neighboring states and British Columbia and
provides leadership on regional or statewide noxious weed projects. The Board maintains the state’s
official list of noxious weeds that landowners may be required to control. Both Thurston County and
Lewis County have adopted the state’s Noxious Weed List, which are included as Appendix 3.4-4.
Washington State Forest Practices Rules (WAC 222) establishes standards for forest practices, such as
timber harvest, pre-commercial thinning, road construction, fertilization, and forest chemical
application. The rules are designed to protect public resources such as water quality and fish habitat
while maintaining a viable timber industry. Forest harvesting is managed in compliance with the WFPA
administered by DNR. WFPA works to protect and enhance the economic investment of private working
forests. Forest practices are actions related to growing, harvesting, and processing timber, including
road construction, road maintenance, forest thinning, salvage harvesting, reforestation, and other
silvicultural and environmental practices. The WFPA and its corresponding rules regulate these activities
on state and private timber lands in the state of Washington. Under the WFPA, forestry actions near fish
habitat streams (Type S and F) that are perennial (Type Np) are required to maintain a 50-foot riparian
management zone and a 30-foot equipment limitation zone. Harvesting in the buffer is permitted if
certain basal area requirements and tree counts are met.
3.4.2.2

Wetlands

The CWA (33 USC 1251 et seq.) establishes the basic structure for regulating discharges of pollutants
into the waters of the United States and regulates quality standards for surface water. Projects that may
result in a discharge to these waters must first receive a permit or license from one of several federal
agencies.
Issuance of a Section 401 (33 USC 1251) Water Quality Certification is required for any activity that
requires a federal permit or license to discharge pollutants into waters of the United States. This
certification attests that the Department of Ecology has reasonable assurance the proposed activity will
comply with state water quality standards.
Section 404 (33 USC 1344) of the CWA establishes a program to regulate the discharge of dredged and
fill material into waters of the United States, including wetlands. Proposed activities are regulated
through a permit process reviewed by the USACE.
Washington’s SMA governs appropriate uses within shorelines of the state; see Section 3.3, Water for
more information on shorelines. Associated wetlands are those in proximity to and either influence or
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are influenced by tidal waters or a lake or stream subject to the SMA. Factors used to determine
whether wetlands meet the “proximity and influence” test include periodic inundation and hydraulic
continuity.
As part of the 1990 GMA, counties are required to protect wetlands through their CAOs. CAOs regulate
how development and redevelopment can safely occur on lands that contain critical areas. Thurston and
Lewis counties regulate wetlands per Chapter 24.30 and Chapter 17.38 (respectively) of their local land
use code. As part of the GMA update, counties are required to review and revise their CAOs. Both
Thurston and Lewis counties are currently in the process of amending their CAOs. Critical areas are
subject to a review process and permit approval issued by the county. In the case where an area is
regulated under both the CAO and the SMP, the most protective requirements will apply.
3.4.2.3

Wildlife

The ESA (16 USC 1531 et seq.) requires that applicants seeking a federal action undergo consultation
with USFWS and/or the National Marine Fisheries Services (NMFS). This ensures the federal action is not
likely to jeopardize the continued existence of any listed threatened or endangered animal species or
result in the destruction or adverse modification of designated critical habitat. The USFWS and the
NMFS share responsibility for implementing the ESA. The USFWS is responsible for terrestrial and
freshwater species. The NMFS is responsible for marine species. Both NMFS and USFWS are responsible
for designating critical habitat for ESA-listed species.
The Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 USC 703–713) makes it illegal for anyone
to take, possess, import, export, transport, sell, purchase, barter, or offer for sale, purchase, or barter,
any migratory bird, or the parts, nests, or eggs of such a bird except under the terms of a valid permit
issued pursuant to federal regulations. The USFWS has statutory authority and responsibility for
enforcing the MBTA. The MBTA implements conventions between the United States and four countries
(Canada, Mexico, Japan, and Russia) for the protection of migratory birds.
The BGEPA of 1940, as amended (16 USC 668–668c), prohibits anyone without a permit issued by the
Secretary of the Interior from “taking” bald eagles, including their parts, nests, or eggs. The Act defines
“take” as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.” In
addition to immediate impacts, this definition also covers impacts that result from human-induced
alterations initiated around a previously used nest site during a time when eagles are not present, if,
upon the eagle’s return, such alterations agitate or bother an eagle to a degree that interferes with or
interrupts normal breeding, feeding, or sheltering habitats, and causes injury, death, or nest
abandonment.
As the United States seeks to increase its production of domestic energy, wildlife agencies have
recognized the need for specific guidance to help make wind energy facilities compatible with eagle
conservation. In order to protect bald and golden eagles, the USFWS has developed Eagle Conservation
Plan Guidance (ECPG), which describes specific actions that are recommended to achieve compliance
with the regulatory requirements in the BGEPA (USFWS 2013). The ECPG provides a five-stage decision
framework for collecting information in increasing detail to evaluate risk and make siting and
operational decisions to mitigate risk. If eagle risk is identified at a project site, developers are strongly
encouraged to follow all stages of the ECPG.
Washington State Hydraulic Code (WAC 220-660) regulates the construction or performance of work
that will use, divert, obstruct, or change the natural flow or bed of any of the salt or fresh waters of the
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state. This includes new or improved stream crossings (under roads) and aerial utility crossings. Unless
otherwise provided, any person who wishes to conduct a hydraulic project must get a construction
permit called the HPA from WDFW. The purpose of the HPA is to ensure that construction or
performance of work is done in a manner that protects fish life.
The PHS Program fulfills one of WDFW’s most fundamental responsibilities- to provide relevant
information on important fish, wildlife, and habitat resources in Washington (WDFW 2017a). The
program was initiated in 1989 and was subsequently identified as the agency’s highest priority. PHS acts
as WDFW’s primary approach to conserving fish and wildlife. WDFW uses PHS to screen Forest Practice
Applications, HPAs and SEPA reviews. Counties use PHS to update CAO regulations per GMA
requirements. PHS was used in this EIS to determine if important species and habitat types are located
in the Project Area.
As part of the GMA, county CAOs were developed to protect habitat and healthy functioning ecosystems
in order to support viable fish and wildlife populations. Important wildlife habitat is protected through
Thurston and Lewis counties’ CAOs under Fish and Wildlife Habitat Conservation Areas (FWHCAs) in
Chapters 24.25 and 17.38 (respectively) of the land use code. Along with other mitigation discussed in
this EIS, the Habitat Conservation Plan (HCP) in the form included as Appendix 3.4-5 and discussed in
this EIS satisfies the requirements in the Thurston County and Lewis County CAOs to address impacts to
fish and wildlife.
WDFW has issued Wind Power Guidelines to provide consistent statewide guidance for the
development of land-based wind energy projects that avoid, minimize, and mitigate impacts to fish and
wildlife habitats (WDFW 2009). The guidelines address: baseline and monitoring studies for preassessment of proposed sites; minimization of, and mitigation for, habitat impacts; and requirements for
operational monitoring. The guidelines require that wind project developers consult with WDFW when a
Forest Practices Act conversion is anticipated to identify suitable habitat mitigation requirements.
3.4.3

Affected Environment

The Project is located in southwestern Washington in the Puget Lowland on land privately owned and
operated by Weyerhaeuser and used for commercial silviculture practices. The Project generally occurs
within the Cascades Ecological Region (Tier III ecoregion), which stretches from the central portion of
western Washington and south through the Cascade Range of Oregon, and includes a disjunct area
around Mt. Shasta in northern California (USEPA 2013) ecoregions (Figure 3.4-1); the land is privately
owned and operated by Weyerhaeuser and used for commercial silviculture practices. The terrain of this
ecoregion is characterized by steep ridges and river valleys with elevations ranging from 250 to 4,390
meters (820 to 14,402 feet). The Columbia River and associated tributaries is the dominant riverine
system in this ecoregion. Vegetation within the ecoregion is characterized by highly productive
coniferous forests with Douglas-fir (Pseudotsuga menziesii), western hemlock (Tsuga heterophylla,
western red cedar (Thuja plicata), big leaf maple (Acer macrophyllum), and red alder (Alnus rubra) at
lower elevations within the range of the Project Area. A large portion of this ecoregion is federal land
managed by the US Forest Service and Bureau of Land Management with the remainder held in private
ownership. Managed forests, development, and agriculture have substantially changed the historic
vegetation in this ecoregion.
The climate is influenced by the proximity of the Project to the Puget Sound, Pacific Ocean, and Cascade
Mountains, producing seasonally frequent fog and drizzle and high annual precipitation averaging 46.5
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inches, mainly during winter months. Summer months are relatively dry. Topography in the region
ranges from relatively flat riverine floodplain valleys to steep, mountainous terrain. Two prominent
ridges run the length of the Project Area from northwest to southeast, dividing the site into three main
drainages: the Newaukum, Skookumchuck, and Deschutes rivers. The larger creek and river valleys in
the Project Area, particularly along the proposed gen-tie line route, have largely been converted to
agricultural fields and pasture lands, or are occupied by houses, other structures, and roads. The
proposed WTGs will be constructed along the southern ridgeline near the Skookumchuck River Valley.
The gen-tie line alignment and O&M Facility will be constructed in the lower elevation valleys located
north and west of the proposed WTG construction area.
The Project Area is located in a rural and unpopulated area of Lewis and Thurston counties that is
characterized primarily by commercial forestry use. The commercial timber lands within the Project
Area are characterized by harvest units (50 to 100 acres in size) within a matrix of various age stands of
timber with an average rotation of 40 years, preventing development of old growth forest
characteristics. Project-related lands have been cut at least once, and several areas are on their third or
fourth rotation.
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Figure 3.4-1.

Physiographic Provinces
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3.4.3.1

Plants

Vegetation Communities
In 2011, a Site Characterization Study and Habitat Mapping report was completed for the Project Area
(ABR, Inc. 2011) (Appendix 3.4-1). This habitat analysis focused on inventorying available habitat for
threatened, endangered, and sensitive species, vegetation communities, and areas of potential concern
for bird and bat species. Publicly available Geographic Information Systems (GIS) databases used to help
categorize habitats within the Project Area included: WNHP’s Rare Plant data, WDFW PHS, and NWI
data.
There are nine major land cover categories identified in the Project Area by the NLCD (Figure 3.4-2).
Table 3.4-1 shows the percentage of each NLCD land cover type within the study area, which
encompasses the turbine micrositing corridor (a buffer around the project area of 100 to 300 feet) as
well as areas in proximity of (i.e., 200 feet to either aside) the gen-tie line alignment. The most dominant
land cover types are Evergreen Forest (931 acres; 36 percent) followed by Shrub/Scrub (700 acres; 27
percent), and Developed (531 acres; 20 percent). All other categories each comprise less than 10
percent of the study area. None of the habitats mapped within the study area occur on the WDFW PHS
list (WDFW 2017a), with the exception of riparian areas that are defined as the “…area adjacent to
flowing or standing freshwater aquatic systems” (WDFW 2008).
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Figure 3.4-2.

Land Cover Types
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Table 3.4-1.

Land Cover Types within the Study Area

Land Cover Classification
Evergreen Forest

Shrub/Scrub
Developed
Barren Land
(Rock/Sand/Clay)
Grassland/Herbaceous
Wetlands
Mixed Forest

Deciduous Forest
Pasture/Hay and
Cultivated Crops
Open water

Definition

Area* (Acres)

Dominated by trees generally >5 m tall and >20% of
total vegetation cover. Canopy is never without green
foliage
Dominated by shrubs >5 m tall with shrub canopy
typically >20% of total vegetation. Includes true
shrubs, young trees in an early successional stage, or
trees stunted from environmental conditions.
Includes buildings and other structures and also roads.
Barren areas of bedrock, scarps, talus, slides, gravel
pits, and other accumulations of earthen material.
Generally, vegetation accounts for <15% of total cover.
Dominated by grammanoid or herbaceous vegetation
comprising >80% of total vegetation.
Includes herbaceous marsh, fen, swale and wet
meadow and also forested swamp or wetland shrub
bog or wetland. Open water is also included here.
Areas dominated by trees generally >5 m tall and >20%
of total vegetation cover. Neither deciduous nor
evergreen species are >75% of total tree cover.
Areas dominated by trees generally >5 m tall and >20%
of total vegetation cover. Also >75% of the tree species
shed foliage simultaneously in response to seasonal
change.
Includes native perennial grasses, perennial legumes,
non-native grasses, and cultivated crops
Areas of open water, generally with less than 25%
cover of vegetation or soil.

931

Percent of
Study Area
35.7%

700

26.8%

531
223

20.4%
8.6%

70

2.7%

78

3.0%

36

1.4%

17

0.6%

20

0.8%

2

0.1%

2608

100%

Total
> = greater than
m = meter
Area (acres) are rounded up to next nearest whole number.
Source: National Land Cover Database (NLCD)

Evergreen Forest
Based on the land cover definitions and observations during the site visit, the Evergreen Forest habitat is
characterized primarily by Douglas-fir, western hemlock, and western red cedar.
Shrub/Scrub
The Project Area and surrounding areas are heavily managed for timber extraction, and it is evident that
the majority of lands classified in the Shrub/Scrub and Grassland/Herbaceous habitat categories
represent the various stages of recent timber harvest activities and in most cases was previously
Evergreen Forest habitat. These recently harvested areas are characterized by regrowth of Douglas-fir,
colonizing red alder saplings, and remaining shrub and undergrowth species such as red huckleberry
(Vaccinium parvifolium), salal (Gaultheria shallon) and various grass species.
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The Skookumchuck and Newaukum rivers run within and adjacent to the Project. The floodplains of
these rivers are characterized in some areas by open Shrub/Scrub and Grasslands. Common shrub
species in these areas include snowberry (Symphoricarpos albus) and serviceberry (Amelanchier
alnifolia).
Grassland/Herbaceous
Grassland/herbaceous communities are expected to be found in the Thurston County part of the Project
Area in Puget Lowland ecoregions at low elevations less than 3,500 feet (WDFW 2009). These include
prairies, savannas, and smaller “bald” sites that consist of shallow soils on bedrock on south- or westfacing slopes. The habitat is comprised of native perennial grassland or savanna, which is less common.
There is less than 30 percent tree and shrub cover. Bunchgrasses such as bluebunch wheatgrass
(Pseudoroegneria spicata) and Idaho fescue (Festuca idahoensis) are common species, the latter of
which can be found at higher elevations with more moisture (PNNL 2017). Trees, if present, are either
scattered evergreen conifers or deciduous broadleaves. Shrubs range in density from sparse to
abundant.
Developed
Significant urban areas are not present within the Project Area; however, the nearby towns of Rainier
(to the north) and Tenino (to the northwest) are present, as is Lewis County’s largest city, Centralia,
located further west. Pasture lands that may or may not be used for grazing are present within the
Project Area and consist of either perennial herbaceous plants or non-native grassland (WDFW 2009).
Out buildings, barns, and isolated fencerows are present. Forest canopy is absent on pasture lands.
Mixed Forest
Mixed deciduous/coniferous forest is present from sea level to elevations of 3,500 feet, but is mostly
located below 1,500 feet (WDFW 2009). Tree types consist of evergreen and broadleaf conifers, as well
as broadleaf deciduous trees. In addition to Douglas-fir, western hemlock, and western red cedar,
deciduous big leaf maple and red alder are present. The understory consists predominantly of deciduous
broadleaf shrubs such as red huckleberry.
Deciduous Forest
The tree species that dominate the deciduous forest in the Project Area are the black cottonwood,
quaking aspen (Populus tremuloides) and paper birch (Betula papyriferal) (Parks et al. 1997). Deciduous
forest is present at lower elevations (less than 1,500 feet) (WDFW 2009). The understory of the
deciduous forest present is similar to that of the mixed forest, dominated by red huckleberry and other
deciduous broadleaf shrubs.
Pasture/Hay and Cultivated Crops
As mentioned above in “Developed”, pasture/hay land, as well as cultivated crops, are present in the
Project Area as they are present in the general geographic area (WDFW 2009). Depending on
pasture/hay field management, these fields may include native perennial grasses, perennial legumes,
and/or non-native grasses (Fransen and Chaney 2002). Perennial grasses typically include bentgrasses
(Agrostis spp.), Kentucky bluegrass (Poa pratensis) and reed canarygrass (Phalaris arundinacea), while
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perennial legumes include alfalfa (Medicago sativa) and alsike clover (Trifolium hybridum) (Fransen and
Chaney 2002).
Common cultivated crops in Washington State include apples, wheat, and potatoes (WSDA 2017). In the
Project Area, Christmas tree, garlic, corn and plum farms/crops are likely to be present (WSDA 2017).
Wetlands
Wetlands identified by NLCD classifications total approximately 78 acres and cover approximately 3
percent of the study area. The Applicant conducted mapping efforts to identify and demarcate wetland
and riparian habitats within the WTG portion of the Project. Wetland environs identified include
palustrine emergent, palustrine forested, palustrine scrub-shrub, riverine, and freshwater ponds.
Numerous forested, emergent, and scrub-shrub wetlands occur in floodplains in the Project Area. The
dominant herbaceous species observed in emergent wetlands is reed canarygrass (Phalaris
arundinacea), while red alder, Devil’s club (Oplopanax horridum), and salmonberry dominate the
forested and scrub-shrub wetlands.
Any habitat directly adjacent to wetlands, streams, and rivers will be considered riparian habitat. Per
Thurston and Lewis County regulations, riparian vegetation buffers are protected during timber harvest
on private forestland. Red alder, black cottonwood, and big leaf maple were the most dominant tree
species observed. Devil’s club and salmonberry are common shrub species observed in the understory of
these communities.
The area for the Project gen-tie line corridor traverses mapped riparian vegetation communities, and
emergent, scrub-shrub, and forested wetlands. Based on a desktop analysis and partial field study,
streams and wetlands were inventoried and mapped per Lewis County, Washington Department of
Ecology, and the NWI, documenting approximately 50 streams and 10 wetlands. As unavoidable impacts
to wetlands are identified, further evaluation such as assignment of wetland ratings will be conducted
by the Applicant prior to the issuance of any building or construction permits.
Special Status Plant Species
A search of the USFWS and WNHP databases identified eleven federally listed threatened plant species
with the potential to occur in Lewis and Thurston counties: golden paintbrush (Castilleja levisecta),
Kincaid’s lupine (Lupinus sulphureus ssp. kincaidii), Nelson’s checker-mallow (Sidalcea nelsoniana), water
howellia (Howellia aquatilis), tall bugbane (Cimicifuga elata), bog clubmoss (Lycopodiella inundata),
white-top aster (Sericocarpus rigidus), rose checker-mallow (Sidalcea virgate), pale larkspur (Delphinium
leucophaeum), and white meconella (Meconella oregana). The following is a description of the
distribution and habitat that these plant species occupy.
Golden Paintbrush
Golden paintbrush occurs in meadows and prairies at low elevations in Lewis and Thurston counties. The
species range is limited to western Washington and Oregon (USFWS 2018a).
Kincaid’s Lupine
Kincaid’s lupine occurs in moist to dry areas of prairies and openings in oak woodlands of Lewis County.
The species range is limited to western Washington and Oregon (USFWS 2018a).
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Nelson’s Check-Mallow
Nelson’s checker-mallow occurs in gravelly, well-drained soils at low elevations in Lewis County. The
species range is limited to western Washington and Oregon (USFWS 2018a).
Water Howellia
Water howellia occurs in ponds and lakes in Lewis and Thurston Counties. The species range includes
portions of California, Oregon, Washington, and Idaho (USFWS 2018a).
Tall Bugbane
Tall bugbane grows in moist woods and forest habitats, west of the Cascades from southwestern British
Columbia (B.C.) to southern Oregon (DNR 2011). It is mostly restricted to lower elevations and is more
common on north-facing slopes. It is associated with Douglas-fir, big leaf maple, western red cedar, red
alder, vine maple (Acer circinatum), and other shrubs such as oceanspray (Holodiscus discolor), beaked
hazelnut (Corylus cornuta), sword fern (Polystichum munitum), and snowberry. Alpine enchanter's
nightshade (Circaea alpina), herb Robert (Geranium robertianum), and wall lettuce (Lactuca muralis) are
indicator species for tall bugbane, often growing alongside it.
Bog Clubmoss
Bog clubmoss occurs only in wetlands. The species range is spread across the North American continent
and includes Canada as well as several western U.S. states and Northeastern U.S. states (USDA 2018).
White-top Aster
White-top aster occurs mostly on gravelly, glacial outwash soils, in open, grassy, seasonally moist prairie
and savannah habitats, at elevations ranging from about 30 to 380 meters (90 to 1,250 feet). It is
associated with Oregon white oak, and its range includes Willamette valley of Oregon and Puget
lowlands of Washington and Vancouver B.C. (DNR 2011).
Rose Check-Mallow
Rose checker-mallow grows in moderately wet to very dry and upland (usually sloping) habitats
including moist meadows, fields, and lower mountains, as well as along roadsides and on grassy
hillsides. The species range is limited to Oregon and Washington (DNR 2011).
Pale Larkspur
Pale larkspur occurs in open grassland and forest edges, roadsides and along fence lines, at elevations of
20 to 200 meters (60 to 620 feet). The species range is limited to the Willamette valley of Oregon and
one known location in Washington (DNR 2011). Historically, this species may have relied on periodic
fires to reduce tree and shrub invasion and increase competitive success.
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White Meconella
White meconella occurs in open grassland, and forest edges, at elevations of 30 to 137 meters (100 to
450 feet). The species range includes portions of Oregon, Washington and Vancouver Island B.C. (DNR
2011). Associated trees include Douglas-fir, ponderosa pine, and Garry oak.
Records obtained from the WHNP did not indicate the known presence of special status plant species
within the Project Area, and because of the ongoing silvicultural operations at the Project site, the
presence of special status species is not expected.
Noxious Weeds
Noxious weeds are non-native plant species designated as noxious by federal, state, or county
governments. They are highly destructive, competitive, and/or difficult to control and cause ecological
and economic damage. Noxious weeds can reduce crop yields, displace native species, and destroy
native plant and animal habitats. The Washington State Weed Board and the WSDA county noxious
weed control boards implement the state’s noxious weed law (Chapter 17.10 RCW). Both Thurston
County and Lewis County have adopted the state’s Noxious Weed List to include all Class A weeds, Class
B-designate weeds, and those Class B and Class C weeds selected for control (Thurston County 2017,
Lewis County 2017).
3.4.3.2

Wildlife

This section describes the wildlife species either known to occur or potentially occur in the Project Area.
Results from studies conducted for the Project are summarized in this section, in order to characterize
the existing wildlife.
Lewis and Thurston counties have critical area ordinances that designate areas for protection. In
addition, Lewis and Thurston counties adopt the WDFW PHS recommendations for habitat protection
and buffer creation and maintenance of listed species.
The wildlife species associated with the habitat types onsite are primarily those associated with youngage west side mixed conifer and hardwood forests dominated by Douglas-fir trees, with some wetland
and riparian-dependent species also occurring in the Project Area. Each habitat type in the Project Area
provides varying degrees of foraging and breeding opportunities for different species. Within the
forested areas, clearcut provides open areas for some migratory songbirds and ground-foraging birds.
The young, uniform-age stands of closed-canopy forest that will be affected by the Project provide
limited structural complexity and dead wood for woodpeckers or cavity-nesting birds. Riparian areas
made up of red alder stands or conifer species provide protected travel corridors as well as foraging,
roosting, and breeding habitats for a variety of bird species; these areas will not be altered by the
Project. Riparian areas with mixed conifer and hardwood tree species have been maintained in the
Project Area, particularly where salmon-bearing streams are present. Red alder stands remain in some
riparian areas and in isolated stands within the Project Area.
Birds and Migration
Birds have been identified as a group potentially at risk of mortality at wind facilities because of
collisions with WTGs and power lines and displacement due to the presence of the associated
structures. The Project Area is located in the Pacific flyway, one of the main north-south migratory
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routes utilized by a variety of bird species. The Pacific flyway extends from the arctic regions of Alaska
and Canada to South America and is bounded on the west by the Pacific Ocean. The Project Area is 26.5
miles from Puget Sound at Olympia (Figure 3.4-3) where numerous shorebirds and waterfowl stop over
during migration and winter (Page et al. 1999). Although there are some known migration corridors in
Oregon and Washington for diurnally active migratory waterfowl and raptors, little is known about the
nocturnal migratory pathways of passerines within the Project Area.
Completed baseline avian use surveys in the Project Area include the winter, spring, and summer survey
periods in 2014 and 2015. Standard point count survey methods were used to collect data at nine
sampling stations located throughout the Project Area (see Appendix 3.4-2). During each survey day, a
20-minute survey was conducted at each station and recorded all birds seen or heard within 800 meters
of the observer. To date, 36 surveys (winter = 8, spring = 11, summer = 6, fall = 11) and 291 individual
point counts (winter = 66, spring = 94, summer = 54, fall = 77) have been completed. During surveys, a
total of 68 different species in 5 different species groups were documented. In general, bird use of the
Project Area (i.e., species diversity and number of birds observed) is typical for the geographic region
and habitat local to the Project. Passerines were the most abundant species group, followed by raptors
and woodpeckers. Observers identified 11 species of raptor at the Project (Appendix 3.4-2). Specifically,
bald eagles were seen during every season (Appendix 3.4-2). An additional 16 bald eagles were sighted
at distances of greater than 800 meters (outside the standard survey area) and another 3 bald eagles
were encountered during incidental observations when traveling on the site.
The following bird species of special status were observed during the surveys: bald eagle (Haliaeetus
leucocephalus; federal species of concern, state sensitive species); peregrine falcon (Falco peregrinus;
federal species of concern, state sensitive species); pileated woodpecker (Dryocopus pileatus; state
candidate); and Vaux’s swift (Chaetura vauxi; state candidate). A single Northern goshawk (Accipiter
gentilis; state candidate, federal species of concern) was observed outside of the Project Area.
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Figure 3.4-3.

Project Area
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Table 3.4-2.

Results of Avian Surveys
Number of Individuals

Species group
Raptors
Passerines
Game birds
Woodpeckers
Nightjars
Totals

Number of
Fall 2015
Species
Winter 2014
Spring 2015 Summer 2015
11
12
49
44
52
45
208
958
660
1,142
1
1
14
2
3
5
18
61
10
43
1
0
0
6
0
58
162
864
585
a. Bi-weekly surveys in winter and summer; weekly surveys in spring.

Totals
157
2,968
20
132
6
1,611

In addition to the 2014 and 2015 general avian use surveys outlined above, large avian use studies were
conducted between January 2016 and March 2017. Large avian species including those that are
generally larger than the size of an American crow (Corvus brachyrhynchos) were recorded during
surveys. Species and number of individuals were documented during surveys. Data were collected
during two-hour intervals during the 2016 use studies (Year 1) at point count locations 5, 6, 7, 8, 9
(Figure 3.4-4). Surveys were conducted twice monthly for a total of 20 hours of observation monthly in
Year 1. In 2017 (Year 2) point count locations 12 and 13 were added, totaling seven (7) point count
locations. Beginning in April of Year 2, methodology was updated to better conform to data standards in
the revised eagle rule. Specifically, eagle-minutes (i.e., flying within 800 meters of the observer and
below 200 meters above ground level) were recorded from April – December 2017 but not from January
2016 – March 2017. Each station was surveyed for one hour each month in Year 2, totaling seven hours
of observation monthly (Appendix 3.4-2). Table 3.4-3 below summarizes the species and numbers of
large avian species observed between January 2016 and December 2016.
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Figure 3.4-4.

Large Avian Species Survey
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Table 3.4-3.

Seasonal Detection Rates of Eagles, January 2016 – December 2016
Observations

Season
Winter (Dec 1–Feb
29)
Spring (Mar 1–May
31)
Summer (June 1–
Aug 31)
Fall (Sept 1–Nov 30)
Total

Bats

Number of 60min Surveys

Unidentified
Eagle

Seasonal Mean Use
(Observations/hr of Survey)
Golden
Bald
Unidentified
Eagle
Eagle
Eagle

Golden
Eagle

Bald
Eagle

65.00

10

19

6

0.15

0.29

0.09

73.83

3

16

1

0.04

0.22

0.01

60.00

1

7

1

0.02

0.12

0.02

60.00
258.83

8
22

9
51

0
8

0.13
0.08

0.15
0.20

0.00
0.03

Eleven species of bats are known to occur in the Washington Coast Range. Of these, two species (Keen’s
myotis [Myotis keenii] and Townsend big-eared bat [Corynorhinus townsendii]) are listed as statecandidate species and three species (western long-eared myotis [M. evotis], fringed myotis [M.
thysanodes], and the long-legged myotis [M. volans]) are listed as state-monitor species by WDFW
(WDFW 2017b). These five species are discussed in the Special Status Species section below.
The remaining six species (California myotis [M. Californicus], little brown myotis [M. lucifugus], Yuma
myotis [M. Yumanensis], big brown bat [Eptesicus fuscus], silver-haired bat [Lasionycteris noctivagans],
and hoary bat [L. cinereus]) are not given special status in Washington. Silver-haired bat and hoary are of
increasing concern because they consistently comprise a high proportion of recorded fatalities at wind
energy facilities in the U.S. (Arnett et al. 2008).
The potential for bats to occur in the Project Area is based on the availability of foraging areas with prey
insects, roost trees, and water sources. The second generation and younger forests that predominate
the Project Area provide little bat roosting habitat but may offer suitable commuting or foraging
opportunities. Riparian vegetation in the Project Area potentially provides roosting and foraging habitat
for both resident and migrating bats. Riparian buffer strips in the Project Area are in general a significant
element of the landscape and possess some of the largest roost trees for bats. The Chehalis River and its
tributaries are a potential water source for bats, as well as a landscape feature that may serve as a
flyway. Although bats tend to follow linear landscape features such as riparian areas when commuting
between roosting and foraging areas, little is known about their actual flyways, particularly during
migration.
In order to provide baseline information on bat migration, an Acoustical Study of Bat Activity was
conducted from April 3, to November 2, 2015 (ABR 2016, ok 3.4-3). This study collected baseline
information on levels of bat activity (bat passes/detector-night) and examined spatial (height and
location) and temporal (within and among nights) variations in bat activity. The study collected data for
migratory bats (e.g., hoary, big brown, and silver-haired bats); non-migratory species (e.g., Myotis spp.);
and species of concern. Bat acoustic monitoring was conducted for 1,284 potential detector-nights for
approximately 8 to 14 hours/night in the Project Area during the spring, summer, and fall. Bat passes
from all detectors across the entire study totaled 5,787. Activity (mean passes/detector-night ± standard
error) for all bats was 6.83 ± 0.82 across the entire study. Activity for migratory tree-roosting bats was
high (5.75 ± 0.74) across the entire study. Activity across all sites appeared higher at 3 meters (6.78 ±
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0.79) than at 45 meters (0.13 ± 0.03). Landscape variability (e.g., proximity to roosting or foraging
habitat) between stations likely resulted in differences in mean activity (passes/detector-night). The
highest activity for all bats was recorded at the ground-based detector location, G2 (17.77 ± 2.57).
Overall, the following species were identified in descending order: silver-haired, hoary, big brown, little
brown, California, western long-eared, Yuma, fringed, long-legged, and Townsend’s big-eared, bats
(Appendix 3.4-3). The silver-haired and hoary bats accounted for most of the bats surveyed.
Overall, mean activity (mean passes/stations) varied among nights and across the entire study
(Appendix 3.4-3). Much higher bat activity levels occurred at 3 meters than at 45 meters. At 3 meters,
activity was the greatest during late spring and mid-summer than fall. Little to no activity was recorded
at 45 meters throughout the survey period with only slight increases in activity during summer and fall.
Within-night variation in overall bat activity was seen across the entire study period. For all bats, early
hours in the evening had more activity than expected whereas later hours in the evening had less
activity than expected, creating a pattern of high activity just after sunset, slowly decreasing until the
end of sampling.
Although many of the species of bats in Washington have some sort of federal or state status (Table 1 in
Appendix 3.4-3), perhaps the most sensitive is the Townsend’s big-eared bat. Townsend’s big-eared bats
emit low decibel echolocation calls making it possible, although difficult, to detect acoustically (Gruver
and Keinath 2006). Because the Project lacks large areas of suitable roosting habitat (large cliff faces,
abandoned mines and buildings, and caves), it is not surprising that only 5 Townsend’s big-eared bat
passes were detected. In a study conducted in Deschutes County of central Oregon, Townsend’s bigeared bats moved up to 24 kilometers from roosting habitats (hibernacula) to foraging areas where they
primarily foraged over habitat consisting of open sagebrush shrub steppe and open ponderosa pine
woodlands (Dobkin et al. 1995). In California, Townsend’s bats traveled between 1.3 kilometers (males)
and 3.2 kilometers (females) and up to 10.5 kilometers from day roost to foraging areas (Fellers and
Pierson 2002) with a maximum travel distance of 32 kilometers (Brylski et al. 1998). Although it is
unknown where this species roosts relative to the Project, it is clear they are able to travel long
distances between roosting and foraging locations. Since bat activity at the Project site is relatively high,
some bat mortality is expected, given: 1) the presence of bats vulnerable to wind facility fatalities are
present, 2) these bats occur onsite during the period of highest risk (fall migration) and 3) they are flying
at heights within the rotor-swept area where they are at the highest risk.
For most North American bat species, there are large gaps in knowledge in which significant aspects of
their natural history is not currently known. An assessment of bats, particularly in relation to factors
contributing to WTG mortality, involves uncertainty due to these unknowns. From the current state of
knowledge, bat species that have the highest risk of fatalities at wind facilities are tree foliage or tree
cavity roosting, migratory bats (Kunz et al. 2007). Migratory tree bats travel long distances and may
travel at altitudes similar to those of the WTG blades, increasing the risk of collision. In addition, bats
appear to be attracted to WTGs, which expose them to different, and largely unknown, risks than birds.
Several species of bat are considered vulnerable to wind development (hoary, big brown/silver-haired
bats, and unidentified low frequency bats). In Washington and Oregon, activity and fatality typically
peak between mid-August and September (Kerlinger et al. 2006). In addition, the hoary bat is postulated
to be more active at the higher elevations where it may incur higher risk of collision with WTGs than
other bat species.
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Fish
The Project Area encompasses one ridgeline located in three 10-digit Hydrologic Unit Code (HUC)
watersheds: Upper Deschutes River, Newaukum River, and Skookumchuck River. These watersheds
generally drain from east to west, discharging into their respective rivers: Deschutes, Newaukum, and
Skookumchuck rivers. A total of 38 WTGs will be constructed diagonally across the Project Area along a
northwest to southwest-oriented ridgeline south/southwest of the Skookumchuck River Valley.
There are several drainage systems within the Project Area where anadromous fish are documented to
occur (WDFW 2006). The following table summarizes water systems within the Project Area, and the
documented fish species and life cycle use occurring in each waterbody. See Figure 3.4-5 for a map of
the fish-bearing streams in the Project Area.
Table 3.4-4.

Fish-bearing Streams and Rivers in the Project Area

Stream and Tributary Names
Unnamed Stream
[1226482468350], trib to
Unnamed Stream
[1226593468508]
Unnamed Stream
[1226596467288], trib to
Hanaford Creek
Unnamed Stream
[1226593468508], trib to
Deschutes River
Unnamed Stream
[1226593468508], trib to
Deschutes River
Unnamed Stream
[1226593468508], trib to
Deschutes River
Laramie Creek, trib to
Skookumchuck River
Unnamed Stream
[1226973467335], trib to
Hanaford Creek
Unnamed Stream
[1226813467295], trib to
Hanaford Creek
Unnamed Stream
[1226915467319], trib to
Hanaford Creek
Unnamed Stream
[1226880467312], trib to
Hanaford Creek
Unnamed Stream
[1227218467317], trib to
Hanaford Creek

Species
Common
Name
Coho salmon

Stream/River
Use Type
Migration
only

Project
Feature
Crossed
Existing Access
Road

Run
N/A

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Existing Access
Road

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Existing Access
Road

Oncorhynchus
kisutch

Coho salmon

N/A

Spawning
and rearing

Existing Access
Road

Oncorhynchus
mykiss

Steelhead

Winter

Migration
only

Existing Access
Road

Oncorhynchus
mykiss
Oncorhynchus
kisutch

Steelhead

Winter

Coho salmon

N/A

Migration
only
Migration
only

Existing Access
Road
Gen-tie Line

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Species
Scientific Name
Oncorhynchus
kisutch
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Stream and Tributary Names
Unnamed Stream
[1227187467326], trib to
Hanaford Creek
Unnamed Stream
[1227163467320], trib to
Unnamed Stream
[1227187467326]
Unnamed Stream
[1227015467334], trib to
Hanaford Creek
Coal Creek, trib to Hanaford
Creek
Hanaford Creek, trib to
Skookumchuck River
Hanaford Creek, trib to
Skookumchuck River
Skookumchuck River, trib to
Chehalis River
Source: WDFW 2006.

Species
Common
Name
Coho salmon

Run
N/A

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Oncorhynchus
kisutch

Coho salmon

N/A

Migration
only

Gen-tie Line

Oncorhynchus
kisutch
Oncorhynchus
kisutch
Oncorhynchus
mykiss
Oncorhynchus
mykiss

Coho salmon

N/A

Gen-tie Line

Coho salmon

N/A

Steelhead

Winter

Steelhead

Winter

Migration
only
Migration
only
Spawning
and rearing
Spawning
and rearing

Species
Scientific Name
Oncorhynchus
kisutch

Stream/River
Use Type
Migration
only

Project
Feature
Crossed
Gen-tie Line

Gen-tie Line
Gen-tie Line
Gen-tie Line
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Figure 3.4-5.

Fish-bearing Rivers and Streams
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Mammals
The Project Area is located within habitats designated by WDFW as winter range for the South Rainier
herd of Roosevelt elk (Cervus elaphus roosevelti), a hunted game species in Washington (Figure 3.4-6)
(WDFW 2017a). Ideal elk habitat includes productive grasslands, meadows, or clearcut, interspersed
with closed-canopy forests. Year-round ranges for Roosevelt elk are usually 1,500 to 4,000 acres and are
generally found where the climate is less severe and where food and cover are readily available. The
current population of the South Rainier elk herd is estimated to be 1,700 animals, and the population
range objective is 2,500 animals in Washington (WDFW 2002). The limiting factors for the South Rainier
elk population are thought to be loss of habitat and direct mortality resulting from both legal and illegal
hunting. State conservation plans specifically seek to maintain the current amount of elk winter range
along the Cowlitz and Skookumchuck rivers and the Hanaford Creek area. Elk wintering habitat is also
considered a locally important habitat area by Lewis and Thurston counties.
Several species of large and medium-sized mammals may also occur in the Project Area including
mountain lion (Puma concolor), bobcat (Felis rufus), black-tailed deer (Odocoileus hemionus
columbianus), black bear (Ursus americanus), coyote (Canis latrans), and raccoon (Procyon lotor).
Smaller mammalian species include a variety of mice and shrews and tree and flying squirrels. The
Mazama pocket gopher (Thomomys mazama) range is located within the Project Area (Thurston County
2015, WDFW 2015). WDFW PHS records show wild turkey and cavity-nesting ducks are located in the
southeastern portion of the Project Area and east of the Project boundary (WDFW 2017a).
It should be noted that all Project activities have been designed to avoid all impacts to soils suitable for
the Mazama pocket gopher. Project activities near soils suitable for the Mazama pocket gopher have
been limited to soils that are previously disturbed and do not support the potential for occupancy by the
Mazama pocket gopher; therefore, the Project will not impact the Mazama pocket gopher.
Reptiles and Amphibians
Several species of amphibians have been documented in stream surveys adjacent to the Project Area
(WDFW 2017a), such as the Cascade torrent salamander (Rhyacotriton cascadae), Cope’s giant
salamander (Dicamptodon copei), Columbia torrent salamander (Rhyacotriton kezeri), Van Dyke’s
salamander (Plethodon vandykei), Dunn’s salamander (Plethodon dunni), tailed frog (Ascaphus truei),
and the Western toad (Anaxyrus boreas).
The Oregon spotted frog, a special status species, is discussed in the section below.
Special Status Species
Special status wildlife species and habitats include the following:
•

Federally proposed, candidate, threatened, and endangered species and critical habitat, and
species that are managed by the Endangered Species Program of the USFWS

•

State Endangered, Threatened, Sensitive, and Candidate species; animal aggregations (e.g., bat
colonies) considered vulnerable; and species of recreational, commercial, or tribal importance
that are vulnerable.
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Figure 3.4-6.

WDFW Elk Habitat
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Federal and state-protected species potentially occurring in or near the Project Area were determined
by reviewing the Washington Fish and Wildlife Office IPaC list of proposed endangered and threatened
species and critical habitat in Lewis and Thurston counties (USFWS 2017b), and the WDFW species of
concern list (WDFW 2017b). The WDFW species of concern list includes endangered, threatened,
candidate, and sensitive species. The ESA defines critical habitat for threatened or endangered species
as specific area(s) within the geographic range of a species where physical or biological features are
found that are essential to the conservation of the species and which may require special management
consideration or protection (USFWS 2017c). Critical habitat is a specific geographic area designated by
the USFWS for a particular species’ recovery. Under the ESA, it is unlawful to adversely modify
designated critical habitat.
Table 3.4-5 provides a list of special status species, candidates for future protection, and designated
critical habitat that may occur within Lewis or Thurston counties. Table 3.4-5 presents the habitat
requirements and known distribution of each of these species and an assessment of their likelihood to
occur within the Project Area. Based on the habitats present in the Project Area and the types of
habitats associated with these species, marbled murrelet and Myotis species bats have the potential to
occur within the Project Area. Golden eagles and bald eagles are known to occur in the Project Area and
are protected under the BGEPA. Coho and steelhead are likely to utilize waters that intersect the Project
Area.
Table 3.4-5.

Special Status Species Occurring in Lewis and Thurston Counties, Washington

Species

Status

Potential Occurrence in Project Area

murrelet
(Brachyramphus marmoratus)

Federal
Threatened
State
Threatened

Known – Critical habitat is designated but does not occur
within the Project Area.

yellow-billed cuckoo
(Coccyzus americanus)

Federal
Threatened
State
Candidate

Unlikely - This species has potential to pass through the
Project Area in migration. None were observed during avian
surveys.

streaked horned lark
(Eremophila alpestris strigata)

Federal
Threatened

Unlikely - This species has potential to pass through the
Project Area in migration. None were observed during avian
surveys.

northern spotted owl
(Strix occidentalis caurina)

Federal
Threatened

Highly Unlikely - This species has potential to occur, although
it is unlikely. No northern spotted owl was observed during
avian surveys, and Project Area lacks typical habitat. Critical
habitat is designated but does not occur within the Project
Area.

bald eagle (Haliaeetus
leucocephalus)

Species
protected by
the BGEPA

Known-Observed in the Project Area during baseline avian
use surveys (see Appendix 3.4-2).

golden eagle (Aquila
chrysaetos)

Species
protected by
the BGEPA

Known

Birds
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Species

Status

Potential Occurrence in Project Area

Federal
Threatened

Highly Unlikely – This species is highly unlikely to occur in the
Project Area or adjacent waterways because the Project is on
the fringe of its historic range. None were observed during
the Site Characterization Surveys (2011) (see Appendix 3.41).

Oregon silverspot butterfly
(Speyeria zerene hippolyta)

Federal
Threatened

Unlikely - This species is unlikely to occur within the Project
Area due to the nature of active silvicultural operations. No
observations have been made.

Taylor’s checkerspot
(Euphydryas editha taylori)

Federal
Endangered

Unlikely - This species is unlikely to occur within the Project
Area due to the nature of active silvicultural operations. No
observations have been made.

Federal
Threatened

Highly Unlikely - This species is highly unlikely to occur, as it
is not documented in the waters in and around the Project
Area.

Chinook salmon
(Oncorhynchus tshawytscha)

Federal
Threatened

None – The Project Area does not support habitat for this
species. However, spring Chinook salmon have both been
documented spawning and rearing on the western end of
the Skookumchuck Reservoir, less than 5 miles downstream
from the Project Area. Fall Chinook salmon have been
documented for spawning and modeled to be present in
waterways within 2 miles downstream of the Project Area.
Critical habitat is designated but does not occur within the
Project Area.

Coho (Oncorhynchus kisutch)

Federal
Threatened

Likely - Documented presence and spawning of coho have
been observed in waters that intersect the Project Area.
Critical habitat is designated but not occur within the Project
Area.

steelhead (Oncorhynchus
mykiss)

Federal
Threatened

Likely - Waters that intersect the Project Area are
documented to contain presence and spawning of winter
steelhead.

Federal
Threatened

Potential - Although range maps may depict this species
occurring in some areas of the Project Area this species is
known to inhabit specific soil types, and those soil types
within the Project Area are paved over. There is potential for
vehicular collision within the Project Area with this species.

Federal
Threatened

Potential - Canada lynx has potential to occur onsite.
Although WDFW states western Okanogan County is the only
area in the state that supports a resident lynx population,
Weyerhaeuser historically attempted to introduce the lynx
to the Vail Tree Farm. One Canada lynx was observed within
the Project Area during large avian use surveys.

Amphibians
Oregon spotted frog
(Rana pretiosa)
Invertebrates

Fish
Bull trout/Dolly Varden
(Salvelinus confluentus)
(Coastal-Puget Sound distinct
population segment [DPS])

Mammals
Mazama pocket gopher
(Thomomys mazama)

Canada lynx (Lynx Canadensis)
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Species

Status

Potential Occurrence in Project Area

fisher (Martes pennant)

Federal
Candidate

Unlikely - This species is unlikely to occur within the Project
Area. None were observed during the Site Characterization
Surveys (2011) (see Appendix 3.4-1). The Project Area is
within the historical range, but the current range is pushed
into Canada. The species was reintroduced in the Olympic
National Park in 2008 and in Gifford Pinchot National Forest
near Mount Rainier in 2015 through 2017.

grizzly bear
(Ursus arctos)

Federal
Threatened

None - Only a small population of grizzly bear is known to
occur within the North Cascades mountains. This species has
no potential to occur within the Project Area.

wolverine (Gulo luscus)

Federal
Candidate

None - The population of wolverine in Washington is still
limited in its range. It is typically a species of elevations
higher than the Project Area and is known to be sensitive to
human-related activities.

State
Candidate

Unlikely- This species is unlikely to occur within the Project
Area. None were observed during Bat Acoustic Surveys
(2015) (see Appendix 3.4-3). While the Project lacks large
areas of suitable roosting habitat (large cliff faces,
abandoned mines and buildings, and caves), second
generation and younger forests that predominate the
Project Area may offer suitable commuting or foraging
opportunities, particularly in riparian areas.

Keen’s Myotis (Myotis
keenii)

Murrelet
The murrelet was listed as threatened under the ESA in 1992 in Washington, Oregon, and California,
primarily due to loss of old forest nesting habitat from commercial timber harvesting and mortality
associated with net fisheries and oil spills, and was subsequently listed by the Washington Fish and
Wildlife Commission as threatened in 1993. In October 2016, WDFW released the Periodic Status Review
for the murrelet and recommended the up-list of the murrelet to endangered; the murrelet is now listed
as a State Endangered Species (Desimone 2016).
In 1997, Washington enacted State Forest Practices Rules to address impacts to murrelet from timber
management on non-federal lands. The murrelet is considered threatened south of its Alaskan breeding
range by federal and state agencies and Canada (Burger 2002; Piatt et al. 2007).
Murrelets are found in coastal marine areas (generally within 5 to 8 kilometers [km]) of shore) from the
Aleutian Islands of Alaska south along the Pacific coast to central California (Ridgley et al. 2007; Nelson
1997). Six murrelet Conservation Zones have been designated for the ESA-listed population. Five of the
murrelet Conservation Zones (1-5) are monitored by the Northwest Forest Plan (NWFP) Effectiveness
Monitoring Program (Figure 3.4-7). Two of these zones are located in Washington: Zone 1 includes the
Strait of Juan de Fuca, Hood Canal, Puget Sound, and the San Juan Islands; Zone 2 includes the
Washington outer coast.
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Figure 3.4-7.

Murrelet Conservation Zones
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Examination of population trends by conservation zone suggests a clear decline in Washington’s inner
waters (Zone 1) and a possible decline in coastal waters of Zone 2 (Lance and Pearson 2016). The overall
Washington murrelet population declined 4.4 percent per year from 2001 to 2015 (Lance and Pearson
2016).
Falxa et al. (2016) did not find evidence of a declining trend in California or Oregon. Over all zones, Falxa
et al. (2016) estimated that the population declined 1.2 percent per year over the period from 2001 to
2013; but it should be noted that the evidence for a population decline at the scale of the entire NWFP
is inconclusive. The NWFP area trend for this period differs from the population decline previously
observed for the 2001 through 2010 period (Falxa et al. 2016). This difference was the result of higher
population estimates in Oregon and northern California for 2011 through 2013 compared to previous
years (Falxa et al. 2016).
In Washington, the current and historical marine distribution of murrelets includes the southern Salish
Sea (Puget Sound, Strait of Juan de Fuca) and the outer coast. The known terrestrial nesting habitat
distribution includes western Washington coniferous forest within about 55 miles of marine waters,
which is the extent of the habitat analysis area as defined in the federal NWFP (Raphael et al. 2016).
Nest locations in Washington have been documented from near sea level to 4,200 feet elevation and
inland to about 47 miles from the nearest marine water. An audio detection 70 miles from marine
waters has been recorded (USFWS 2016a). Analyses of genetic samples from Washington (Bloxton and
Raphael 2009), Oregon, and California helped confirm an earlier finding that murrelets from mainland
Alaska to northern California (the main genetic unit) are genetically distinct from peripheral populations
in the central and western Aleutian Islands and from central California (Friesen et al. 2007).
The highest densities of murrelets in Washington waters during the breeding season are found on the
northern outer coast, northern Puget Sound, and the Strait of Juan de Fuca (Miller et al. 2006; Lance et
al. 2013; Lance and Pearson 2016; Falxa et al. 2016; Figure 3.4-7). Larger areas of mature and old forests
adjacent to those areas provide high quality potential nesting sites for murrelets. In Washington,
straight-line distance from a known nest to the nearest marine shoreline ranged from 4 to 58 kilometers
(km) (2.5 to 36.5 miles; WDFW 2016a). There is considerable variation in home range size and
movement behavior across the species’ range (Hull et al. 2001; Bloxton and Raphael 2009; Barbaree et
al. 2014). In Washington, movements of radio-marked birds between the outer coast, Puget Sound, and
Strait of Juan de Fuca were all observed within a season, indicating that some individuals incorporate
substantial movements to secure food resources and may use portions of multiple marine regions in a
single year. Several murrelet radio-tagged in Washington waters were later located along Vancouver
Island to Desolation Sound (Bloxton and Raphael 2009). A bird nesting in the Hoh River drainage of the
Olympic Mountains regularly foraged in the San Juan Islands, making daily flights of about 112 km
(70 miles) from the nest and sometimes visiting the Washington outer coast. A murrelet nesting in the
Cascade Range foraged in the San Juan Islands more than 120 km (75 miles) from the nest (Bloxton and
Raphael 2009). The mean home range of adults over five breeding seasons varied from 944 to
1802 square kilometers (km2) (range 13 to 7,816 km2) including marine water, land area, and travel
corridors (Bloxton and Raphael 2009). Northern California breeding season marine foraging areas (land
excluded) were 505 ±75 km2 (Hebert and Golightly 2008).
In the Bloxton and Raphael study (2009) conducted in the Pacific coast of northwestern Washington,
nest-to-sea commuting distances were found to be greater than previously recorded and at a maximum
of 145.3 km. Four of twenty breeders in that study traveled greater distances than the previously
reported maximum distance (124 km) from nests to sea. Further, Lorenz et al. (2017) determined marine
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ranges of murrelets for breeding and nonbreeding murrelets were greater than reported previously at
708 km2. These results may indicate “poor marine habitat in this region, or at least marine habitat that is
less productive than other parts of the murrelet’s range” (Lorenz et al. 2017).
From 1993 to 2012 across the entire Northwest Forest Plan area, there was a 27 percent net loss of
potential nesting habitat on nonfederal lands and about 2 percent net loss on federal lands. Habitat loss
to timber harvest since 1993 has been greatest in Washington, with a 30 percent net loss on nonfederal
lands (USDA 2016).
Aside from harvest loss, degradation is occurring from chronic wind disturbances and smaller storms
(DNR 2016). Wind damage occurs more frequently along hard forest edges. High contrast edges also
affect interior forest microclimate well inside the forest edge, modifying sunlight, temperature, and
humidity and may reduce moss and epiphyte abundance for development and maintenance of potential
nesting platforms (Van Rooyen et al. 2011). Breeding success of marbled murrelets may be affected by
the distribution of potential nest predators, which in turn is affected by the landscape pattern.
Forest edge effects from timber harvest patterns are largely a direct result of habitat fragmentation.
Increasing fragmentation can lead to higher predation levels by corvids (jays, crows, and ravens) by
reducing the size of the habitat patch and increasing the high contrast edge around habitat patches
(Divoky and Horton 1995). Predation rates by corvids on murrelet eggs and chicks were higher when
nests were within 50 meters of hard-edged forest, but the relationship varies with proximity to human
activity and the structure of the adjacent forest (Raphael et al. 2002). Falxa and Raphael (2016) indicate
high levels of habitat fragmentation throughout the Northwest Forest Plan area, with about half of all
higher quality habitat in Washington in smaller patches classified as “edge” (greater than 90 meters
from the interior of a habitat patch) for all ownerships. On nonfederal lands in Washington and Oregon,
80 to 90 percent of total higher quality habitat was in “edge” category (Falxa and Raphael 2016). Limited
data suggest that marbled murrelets do not nest in high densities and do not “pack in” to remaining
fragmented higher quality habitat (Conroy et al. 2002, Burger and Waterhouse 2009).
There is evidence that noise disturbance lasting 10 to 15 minutes, at a distance greater than 82 feet (25
meters) from the marbled murrelet nest does not appear to induce long-term behavioral changes
(Hebert and Golightly 2006). However, nests that had incubating adults exposed to the sound of an
operating chainsaw failed to produce a fledgling during the study (Hebert and Golightly 2006). Vehicular
traffic noise appeared to have little or no effect on murrelet nesting success (Hebert and Golightly
2006). However, because nests in this study were located farther from paved roads than random sites,
paved roads are possibly an indicator of disturbance or predatory activities regardless of disturbance
levels (Golightly et al. 2009).
Marbled murrelet nesting is not expected in the Project Area, as potential nest trees are not known to
occur in the Project Area, and breeding of this species has not been documented. The nearest known
occupied nest trees to the Project Area are 0.4 mile. In addition, murrelet have potential to nest in the
adjacent Gifford Pinchot National Forest and Mount Rainier National Forest.
Golden Eagle
Golden eagles are distributed throughout the Northern Hemisphere primarily between 20 degrees and
70 degrees North latitudes (Watson 1997). In North America, the species is most abundant west of
100 degrees West longitude from the arctic slope to central Mexico (Kochert et al. 2002). The golden
eagle is a permanent resident and migrant throughout much of Washington. Golden eagle habitat
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typically includes rolling foothills, mountain areas, sage-juniper flats, and desert. Golden eagles prey
mostly on hares, rabbits, and rodents but will eat other mammals, birds, reptiles, and some carrion. This
species needs open terrain for hunting such as grasslands, deserts, savannahs, and early successional
stages of forest and shrub habitats (Zeiner et al. 1988-1990). Golden eagles breed west of the Cascades
in Washington, often on cliffs or in trees where logging has created early successional stages of forest.
At several nests monitored in western Washington, mountain beavers appeared to make up a relatively
large percentage of their diet (Hansen 2017). Nests/territories in these areas are difficult to locate and
monitor since nests are often in very remote areas with dense tree growth, and the eagles also can
move relatively frequently.
USFWS (2016c) updated estimates of golden eagle population size and trend for the western United States
for the period 1967 through 2014, using a model that integrated data from a late summer aerial transect
survey of golden eagles conducted annually since 2006 with Breeding Bird Survey (BBS) counts; see Millsap
et al. (2013) for more details on this approach. The updated analysis indicated a late summer population
averaging 31,000 (20th quantile = 29,000) over the most recent decade (USFWS 2016b; USFWS 2016c),
and total coterminous western United States population of 30,000 (20th quantile = 27,000) for 2009.
Population trends for this species across its range appear to be slightly negative (i.e., populations
declining). The species is currently protected by BGEPA, MBTA, and the Lacey Act.
Golden eagles in the western United States breed in open or semi-open areas in a wide variety of
habitats (e.g., tundra, shrubland, grassland, desert rimrock) but generally avoid urban and heavilyforested areas (Kochert et al. 2002). Golden eagles usually nest on rock ledges and cliffs but also in large
trees, steep hillsides, or rarely on the ground (Kochert et al. 2002). Nesting territories are often
associated with rugged terrain in suitable vegetation types with limited human development and
healthy prey populations (Baglien 1975; Craig and Craig 1984; Millsap and Vana 1984; Bates and Moretti
1994). Golden eagles no longer breed in the eastern United States (Palmer 1988) but continue to breed
in northeastern and north-central Canada and migrate from there to wintering areas in the forested
Appalachian Mountains and coastal bays and estuaries in the eastern United States (Katzner et al. 2012).
When migrating, golden eagles are associated with geographic features such as cliff lines, ridges, and
escarpments, where they take advantage of uplift from deflected winds. They often forage over open
landscapes, using lift from heated air (thermals) to move efficiently (USFWS 2016c). Golden eagles can
be found throughout much of the United States in the winter in a variety of habitats (sagebrush,
riparian, grassland, and cliff areas), including grazed areas (Kochert et al. 2002; Marzluff et al. 1997). In
the eastern United States they frequent areas that support large concentrations of waterfowl (Millsap
and Vana 1984; Wingfield 1991) as well as relatively densely forested mountainous areas (Katzner et al.
2012).
Bald Eagle
Bald eagles are thought to have declined with the loss of habitat and persecution associated with early
European settlement in North America. In 1940, recognizing the accumulating threats to bald eagles,
Congress enacted the Bald Eagle Protection Act, which was amended in 1962 to become the BGEPA with
the addition of protection for the golden eagle (Millsap et al. 2007). Continued population decline of
bald eagles, primarily attributed to the use of dichloro-diphenyl-trichloroethane (DDT), resulted in bald
eagles being listed under the Endangered Species Conservation Act in 1967 and later under the ESA as
threatened or endangered everywhere in the United States except Alaska (Millsap et al. 2007; 43
Federal Register [FR] 6230, February 14, 1978). In the four decades since registration of DDT was
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cancelled by the U.S. Environmental Protection Agency (USEPA) in 1972, bald eagle numbers have
rebounded (Buehler 2000). By 1999, the USFWS proposed to remove the bald eagle from the list of
threatened and endangered species; and in July 2007, USFWS completed that action (72 FR 3734637372). The species is currently protected by BGEPA, MBTA, and the Lacey Act.
Bald eagles are distributed widely across North America where aquatic habitats are found, including
marine coasts (oceans, bays, and estuaries), rivers, and lakes. The breeding distribution extends from
Alaska across northern Canada and south throughout the lower 48 states, with largest populations along
the coasts and larger inland waterways. During the non-breeding season, bald eagles are primarily
associated with aquatic areas that remain unfrozen and support an abundance of food. They can form
large aggregations during the winter and migratory periods.
Bald eagles range over large geographic areas and use a variety of habitats. Bald eagles are typically
found near bodies of water such as the shorelines of lakes, rivers, and coastal areas (USFWS 2016d).
Bald eagles may adjust habitat use based on the time of year (e.g., breeding, migration, wintering), prey
availability, nesting territory availability, and disturbance (Buehler 2000; Kochert et al. 2002).
Bald eagles generally nest in mature trees or snags in forested areas near bodies of water that offer
foraging opportunities (Buehler 2000). They do rarely nest on cliffs, in short trees/shrubs, and on the
ground in areas where there are no trees. They also nest with increasing frequency on human-made
structures such as power poles and communications towers (Millsap et al. 2004). Forest size and
structure, quality of foraging areas (distance, prey diversity and availability), and low human disturbance
are generally key habitat factors that influence the selection of nesting territories (Buehler 2000;
Livingston et al. 1990).
Migrating and wintering bald eagles can be highly social, frequently gathering in large numbers in areas
near open water or other areas rich in food resources such as freshwater and saltwater fishes,
waterfowl, turtles, rabbits, snakes, and other small animals and carrion (Buehler 2000; Mojica et al.
2008; USFWS 2016d). Recent studies show that bald eagles use networks of communal roosts
strategically associated with foraging areas, and individuals may move daily between regional roosts
(Watts and Mojica 2012).
Keen’s Myotis and Fringed Myotis
Fringed Myotis and especially Keen’s Myotis bats are rare in western Washington according to dedicated
presence/absence surveys. Population sizes and trends are unknown for both species (Hayes and Wiles
2013).
Keen’s Myotis prefer to roost in old-growth trees (Boland et al. 2009) and therefore loss of old-growth
coastal forest habitat is one of the greatest threats to Keen’s Myotis success (Hayes and Wiles 2013).
Other threats include various human disturbances such as development, pesticide use, logging road
construction, cat predation, and human visitation to caves where hibernacula and maternity sites are
present (Hayes and Wiles 2013). Fringed Myotis face similar threats with loss or disturbance of roosting
habitat due to caving, exploration, or reopening of abandoned mines, timber harvest and replacement
of man-made roosting structures (Hayes and Wiles 2013), or with loss of foraging habitat due to timber
harvest, development and agricultural activities (Hayes and Wiles 2013).
Presence of Keen’s and Fringed Myotis bats in the Project Area is expected to be exceedingly rare given
results from presence/absence surveys of western Washington (Hayes and Wiles 2013); however,
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suitable foraging habitat is present in their second growth and younger forests that predominate the
Project Area, particularly in riparian areas.
3.4.4

Impacts of the Proposed Action

This section identifies the potential impacts to biological resources as the result of construction,
operation, and decommissioning of the Project.
3.4.4.1

Construction

Plants
Construction and decommissioning of the Project could cause temporary and long-term impacts to
vegetation communities and sensitive plant species, and could facilitate the introduction and spread of
noxious weeds in the Project Area. Temporary impacts will generally occur due to clearing and related
ground disturbance for construction of the Project. Vegetation and habitat adjacent to areas disturbed
by construction could be further impacted if landslides and soil erosion in steeper slope areas are not
controlled.
Impacts are considered temporary if they disturb vegetation but will not prevent reestablishment to a
pre-construction vegetation community within several years. Construction-related impacts to vegetation
in agricultural, prairie, and herbaceous wetland plant communities, assuming mitigation measures are
implemented, will be considered short term because the vegetation will generally be reestablished
within 3 years.
Construction activities that cause removal of tree and shrub species in forested and shrub communities
will be considered long-term impacts because of the time required for reestablishment of a vegetation
community similar to those existing prior to construction. However, many of the areas that will be
cleared for construction of the Project are located in commercial timber land. As described above, forest
communities in these areas undergo harvest on a regular basis, with relatively short-rotation periods of
approximately 40 years. Consequently, the effect of Project construction in areas that currently support
forest stands will be to accelerate the time of harvest for those stands, as opposed to resulting in the
clearing of stands that will otherwise remain forested for the foreseeable future.
Vegetation Communities
Construction of the Project will temporarily disturb approximately 452 acres. Most of that acreage
currently has some form of vegetative cover. Long-term impacts (i.e., the area of the permanent Project
footprint) will occur on approximately 335 acres (See Section 2.2 Table 2-2).
Table 3.4-6 summarizes the temporary construction impacts that will occur, distributed by vegetation
community type in the Project Area. Approximately 452 acres of habitat will be temporarily impacted by
construction activities as a result of clearing and grading within temporary work areas, equipment
staging and laydown areas, and temporary widening of access roads. Temporary impacts will primarily
impact evergreen forest (approximately 165 acres) and shrub/scrub (approximately 125 acres) habitat
types since these are the most predominant habitats within the Project Area. In addition, approximately
76 acres of developed habitats will be impacted.
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The proportional distribution of permanent impacts by vegetation type is similar to that for temporary
disturbance. The permanent footprint of Project facilities will cover approximately 335 acres of land,
resulting in permanent vegetation removal within these areas. A large majority of the Project’s
permanent impacts will occur in evergreen forest (approximately 115 acres) or shrub-scrub
(approximately 105 acres) habitat types, on lands currently managed as industrial forest. In addition,
approximately 55 acres of developed habitat will be permanently impacted; these areas primarily occur
along existing roads, near the O&M Facility, and the Tono substation. Table 3.4-6 summarizes the
permanent impacts by vegetation community type in the Project Area.
Existing vegetation in clearcut areas will not be cleared; however, tall trees and shrubs will not be
allowed to grow near the WTGs during the lease term.
Table 3.4-6. Temporary and Permanent Construction Impacts Distributed by Vegetation Community
Type
Land Cover Classification

Temporary
Impacts
(Acres)

Permanent
Impacts
(Acres)

Evergreen Forest
165
115
Shrub/Scrub
124
105
Developed
76
55
Barren Land (Rock/Sand/Clay)
45
35
Grassland/Herbaceous
17
14
Mixed Forest
7
6
1
Wetlands
5
5
Deciduous Forest
2
2
Pasture/Hay and Cultivated Crops
2
0
Open Water1
<1
<1
Total
452
335
Source: NLCD
1
Wetlands and open water habitats mapped by NLCD have not been field verified. The Project will field verify
wetland and water presence/absence prior to construction and wetland or water impacts will be avoided
through design refinements, as feasible. Any impacts to wetlands which cannot be avoided will be permitted
with appropriate federal, state, and local agencies.
Area (acres) are rounded up to next nearest whole number

Special Status Plant Species
No special status plant species are known to occur in the Project Area, therefore no impacts from
construction activities are anticipated to occur.
Noxious Weeds
Noxious and invasive plant species, in general, are aggressive, opportunistic species that often invade
and have a competitive advantage over other species on disturbed sites. Ground disturbance and
disturbance to intact vegetation communities, could occur during construction of the Project, increasing
the risk of noxious weed introduction and spread. The abundance and diversity of non-native and
noxious weed species tends to be highest near road edges. Movement of vehicles, such as construction
and maintenance equipment, can facilitate the introduction and spread of existing and new weed
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species. Construction of access roads and the movement of construction equipment and other vehicles
along these roads will increase the potential for the spread of noxious weeds in the Project Area.
Depending on the species, degree of invasion, and control measures implemented, negative impacts of
noxious weeds can include the following:
•

Loss of wildlife habitat

•

Alteration of wetland and riparian functions

•

Displacement of native plant species

•

Reduction in plant diversity

•

Changes in vegetation community functions

•

Increased soil erosion and sedimentation

•

Control and eradication costs to local communities.

Wetlands
Impacts to water resources, including wetlands, are described in detail in Chapter 3.3 (see subsection
3.3.4.1). A summary of those impacts is also included below.
Construction associated with all Project activities have been designed to avoid impacts to wetlands and
their buffers to the greatest extent possible. Field surveys for wetlands were performed in fall 2016
(October-November) and spring through fall of 2017 (April-July and October-November), and in August
of 2018 to field-verify the presence or absence of NWI mapped wetlands within the WTG micrositing
corridor (CGI 2018, Appendix 3.3-1). Wetlands which were identified during field surveys have largely
been avoided through design refinements. Other potential impacts to wetlands may include temporary
impacts associated with site access, road temporary widening of existing roads used by timber
operations to allow for transport of oversized equipment and parts necessary for project construction,
and temporary impacts associated with trenching and undergrounding of collector lines; however, these
impacts will be minimized to the extent feasible.
Construction of the Project Gen-Tie will require vegetation clearing along an up to 200-ft wide corridor
in order to ensure safe operation of the line. Vegetation clearing will consist of initial removal of
merchantable trees; all other trees will be cut to the stump. Only emergent grasses and low-growing
shrubs will be allowed to regrow within this corridor. This is required as a safety precaution because any
downed trees have the potential to interfere with an active transmission line, with the potential of
attendant fire risk. As is discussed in detail in Chapter 2, an approximately 12-16 foot two-track
maintenance road will be constructed and used for operation throughout the life of the project.
Roadway construction will occur outside of any identified wetlands or sensitive resources (i.e. riparian
vegetation) common to wetlands. There will be no roadway construction within wetland features, and
the maintenance road was located in areas known to lack wetlands.
Finally, the gen-tie line traverses an area regulated by a conservation easement within the Chehalis
Basin Wetland Mitigation Bank. Transmission structures and tree clearing will be located within the “nomow zone” regulated by the conservation easement in order to ensure the safe operation of the gen-tie
line in the case of downed trees. In all areas where gen-tie line development occurs within the
conservation easement, the Applicant will implement site stabilization to maintain the function of that
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buffer (seeding and potentially some shrubs), and will purchase mitigation bank credits within the
Chehalis Basin Wetland Mitigation Bank.
If these impacts identified cannot be avoided, including from vegetation clearing within the regulated
shoreline areas or their buffers, impacts will be permitted through the appropriate local, state, and
federal agencies. Should impacts require mitigation, it is expected that mitigation would be provided
one or more of the following:
1. Reseeding/site stabilization
2. Purchase of mitigation credits with the Chehalis Basin Wetland Mitigation Bank
3. Through acquiring conservation parcels in Pacific County in southwest Washington as mitigation
for marbled murrelets and eagles (discussed further in Section 3.4.6.3). These parcels contain
riparian habitat and present potential restoration/enhancement opportunities to mitigate for
impacts to wetlands.
The Applicant is working with the requisite permitting agencies to evaluate potential impacts and
determine the appropriate mitigation as part of the permitting process under the Critical Areas
Ordinance, Shoreline Management Act (amended JARPA permits will be submitted to Lewis and
Thurston counties, as discussed in Section 3.3.4.1), and the Clean Water Act. All of the requisite permits
will be obtained prior to any impacts to wetlands. The Applicant will continue to avoid any wetland
impacts to the greatest extent possible through design refinements. Therefore, excavation or fill
activities that may occur within wetlands and vegetation clearing within the regulated shorelines will be
fully mitigated through restoration/restablization efforts, purchase of mitigation bank credits, or
additional mitigation benefits through a conservation easement planned for purchase by the Project
where riparian habitat is present and potential opportunities for restoration and enhancement exist.
Wildlife
This section describes potential impacts to wildlife from the construction of the Project. Temporary and
permanent impacts on wildlife resources from construction activities mainly result from habitat loss.
Temporary effects are those areas of disturbance during the active construction of the Project that will
either return naturally to preconstruction levels (such as noise) or will be returned to a pre-construction
state through other actions (such as revegetation). The permanent effects are those that will impact the
area for the life of the Project. Indirect effects are those that may be a result of other impacts, such as
the introduction of invasive species or avoidance behavior in the presence of Project facilities. Table
3.4-6 provides acreages of various habitats temporarily and permanently disturbed or lost to the
Project.
The primary impact to wildlife from construction of the Project will be habitat loss. Less mobile wildlife
species that are not able to move away from construction activities during clearing and site preparation
for the WTGs, substation, O&M Facility, gen-tie line, and roads could experience direct mortality. More
mobile species will likely be displaced from the site during active construction. Wildlife in the vicinity of
the Project infrastructure may be disturbed by construction activities and noise and might move away
from the construction site; however, this is unlikely. Logging activity in the Project Area has similar
impacts and occurs regularly, indicating that periodic clearing of forest stands is an ongoing and routine
occurrence.
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Birds
Construction of the Project has the potential to affect birds through the direct loss of habitat from
vegetation clearing, potential fatalities from construction equipment, and displacement or disturbance
from the construction area. Construction activity for the Project will start with clearing of trees and
stumps from roads, WTG pads, and the substation site and gen-tie line route. The types of vegetation
that will be removed or disturbed by Project construction are further discussed above. The potential for
mortality of bird species may occur when vegetation is cleared that contains bird nests with young or
eggs still in the nest. There is also the potential for collision mortality of birds as construction crews
drive onsite between locations. There will be numerous equipment deliveries over the construction
period, increasing the truck traffic on designated roads; however, due to heavy loads these trucks are
not expected to be moving at high speeds. The equipment used to erect WTGs is generally slow moving
(e.g., cranes) and is not expected to cause direct mortality for birds.
The noise and activity associated with construction crews and equipment may displace birds from the
immediate area. Numerous equipment deliveries will occur over the course of the construction, creating
noise and dust disturbance for birds. The increased road traffic disturbance may alter bird foraging
behavior or disrupt breeding birds in the area. If similar habitats are in the vicinity, however, birds will
likely move to areas with less disturbance. The construction of the Project is expected to last for one
year, and disturbance effects will, therefore, be limited in duration. If raptor nests are located within the
Project Area, the breeding of these species could be disturbed by construction activities.
Bats
Given the timing of expected construction (diurnal) and the period of bat activity (nocturnal),
construction-related direct mortalities to bats are not expected to occur. The construction of the Project
may impact bats, particularly tree bats, by removing roost trees during the vegetation clearing of WTGs
pads and the gen-tie line route, if large trees or stumps are removed that house bats.
The acres of established forest (where potential roost tree sites will be located on the Project, if they
exist) that will be temporarily and permanently disturbed are given in Table 3.4-6. Clear-cut and new
growth forests will have little roost availability and will be expected to receive minimal use for foraging
and traveling. Bats will likely abandon day roosts if disturbed by construction crews and seek suitable
roosts elsewhere.
The removal of vegetation for the WTGs, may impact bat foraging areas, due to the change in vegetation
structure and insect abundance. The Project Area is in an industrial tree farm, and changes in vegetation
structure are common.
Fish
Water quality and water quantity alterations are the potential sources of impacts to fish or aquatic
habitat associated with construction of the Project. Construction of the Project could potentially affect
fish-bearing streams through erosion and sedimentation. The construction phase, in which stormwater
runoff potential is at its highest, is when large quantities of soil may be disturbed during the alteration
of roads, the construction of WTG foundations and the construction of Project facilities. In addition,
precipitation events, particularly during the winter season, could increase rates of runoff and
sedimentation to streams. Sediment that is delivered to streams could carry excess nutrients and
chemicals which can impair stream water quality, potentially leading to reduced dissolved oxygen levels.
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Reduced oxygen in streams and impaired water quality negatively impact the health of fish and aquatic
species. The WTGs will be constructed on a ridgeline, which largely avoids the stream drainages that will
contain fish species.
In Thurston County, some of the Project access roads will cross fish-bearing streams, including
tributaries to the Skookumchuck and Deschutes rivers. Existing access roads will be utilized for each of
these stream crossings, and there will be no modifications to any of the existing stream crossings. Work
activities associated with road improvements will not result in any excavation or fill within surface
waters or their regulated buffers (see Table 3.3-1 in Section 3.3).
Within Thurston County, a short segment of access road improvements will occur within the shoreline
buffer of the Skookumchuck River, which will involve clearing and grading within the regulated shoreline
area. The clearing and grading activities within the regulated shoreline area could create the potential
for erosion and sedimentation to occur, thereby potentially causing a temporary and localized reduction
in water quality and fish habitat.
Construction of the gen-tie line will require multiple aerial crossings of fish bearing streams, including
Hanaford Creek and its various tributaries, and Packwood Creek. Construction of the Project gen-tie line
will require vegetation clearing along an up to 200-foot wide corridor in order to ensure safe operation
of the line. Vegetation clearing will consist of initial removal of merchantable trees; all other trees will
be cut to the stump. Only emergent grasses and low-growing shrubs will be allowed to regrow within
this corridor. This is required as a safety precaution because any downed trees have the potential to
interfere with an active transmission line, with the potential of attendant fire risk. With the exception of
vegetation clearing, construction work in the vicinity of Hanaford Creek and Packwood Creek will be
limited to construction vehicles accessing the creek’s shoreline area in order to aerially string the gen-tie
line across, most likely using a line gun. No other activities, excavation or grading, etc. will occur within
the ordinary high watermark of these streams. Any new gen-tie line structures will be placed outside of
the regulated stream buffers, as well as outside of shoreline jurisdiction for shorelines of the state
(Hanaford Creek and Packwood Creek).
Mammals
During the construction period, it is expected that big game species might be temporarily displaced from
the site due to the presence of humans, heavy construction equipment, and associated disturbance
(e.g., noise, blasting). The black-tailed deer and Roosevelt elk that occur in the Project Area may avoid
areas with large machinery and human traffic. These disturbance impacts, however, are likely to
decrease over time following completion of each phase of the Project. Displaced elk that have moved
into areas away from construction activity disturbance will likely return to the area once construction
has been completed, especially if the revegetation of disturbed areas includes plant species palatable to
elk and deer. If the construction schedule is completed in the fall, wintering Roosevelt elk will not incur
impacts from construction activities.
Construction of the Project could affect other mammals that are likely to occur in the Project Area,
including mountain lion, black bear, bobcat, coyote, mice, voles, gophers and moles either by direct
mortality from construction vehicles or loss of habitat from forest clearing. Large predators, such as
mountain lions and black bear, which have large home ranges, may avoid the construction area
altogether, therefore reducing their effective foraging range. Earth moving activities during construction
of the WTG pads, road alignments, and other Project facilities will also cause mortality of ground-
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dwelling mammals if burrows are crushed. These impacts to underground burrows will be permanent
where the Project adds roads, staging areas, buildings, and WTG pads; however, these mammals are
expected to relocate from temporarily disturbed areas to nearby undisturbed areas.
Project construction will result in the loss of foraging and breeding habitat for other small mammals
totaling approximately 376 acres of temporary and approximately 281 acres of permanent disturbance
to established forest and other undeveloped habitat types. These habitats, however, are expected to be
cleared by logging at some point in the future harvest rotation, under Weyerhaeuser’s timber
management plan. An additional 2,000 acres per year are planned for harvest in the Vail Tree Farm as
part of ongoing commercial forestry operations (Lowe 2018).
Reptiles and Amphibians
Impacts to amphibians in the Project Area from Project construction may occur through loss of habitat
or water quality changes to streams or direct mortality from construction vehicles or ground disturbing
activities in riparian areas. However, given that construction is limited largely to ridge tops and not in
stream corridors, impacts to amphibians are unlikely.
Special Status Species
Except for bald eagle and golden eagle, the Project generally lacks suitable habitat for the special status
species listed in Table 3.4-5; and their occurrence in the Project Area is not expected. While suitable
marbled murrelet habitat is not present within the Project Area, impacts to murrelets are expected to
occur from their passage through the Project Area. Coho and steelhead may utilize waters that intersect
the Project site.
Marbled Murrelet
A desktop assessment was conducted to identify potential impacts to suitable murrelet nesting habitat
and risk of collision from the construction of a 16-mile 115-kV gen-tie line. A construction corridor of
400 feet (123 meters) wide by 115 feet (35 meters) tall was evaluated for potential impacts. Landcover
along the gen-tie line was composed primarily of shrub-scrub (32 percent), barren land (20 percent) and
fragmented young forest (19 percent) which reflects the timber management and other land use
patterns along the corridor. One small, incised drainage on Hanaford Creek, approximately 255 feet (78
meters) wide, occurs along the transmission corridor which contains older (i.e., less than 80 years old)
trees. Trees within the Riparian Management Zone (RMZ) have been retained post-harvest and are
flanked by recent clear cuts (less than 25 years old) which create a hard edge on either size of the RMZ.
Tree removal in this area will be avoided by spanning the drainage crossing. No patches of suitable
murrelet nesting habitat were located within the construction corridor or on the landscape immediately
adjacent to the corridor. Based on the lack of suitable nesting habitat within and directly adjacent to the
construction corridor, no impacts to suitable murrelet nesting habitat are anticipated from the
development of the gen-tie line.
Murrelets typically fly at high altitudes from their ocean foraging habitat to inland nesting sites and
follow streams, drainages or other landmarks. The nearest ocean foraging habitat to the gen-tie line is
the southern Puget Sound at Olympia, 19 miles north. Watersheds that connect with the Puget Sound
(Deschutes River and Nisqually River) are likely flight corridors to inland habitat but do not intersect with
the gen-tie line alignment. Two segments of the gen-tie line cross Hanaford Creek, an east-west
drainage that flows into the Chehalis River, west of the gen-tie line, and are areas where collision risk
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can increase. However, the average flight height from six inland radar studies conducted in Washington
and California recorded an average murrelet flight height of approximately 223 ± 74 meters (732 ± 242
feet) above ground level. In addition, several studies found murrelets fly higher altitudes further inland
compared to coastal areas. Murrelet flight heights typically decrease as individuals approach their inland
nesting grounds, increasing the risk of collision with anthropogenic structures and trees. No suitable
murrelet nesting habitat occurs along the gen-tie line corridor which decreases the risk of collision with
gen-tie lines and support structures.
Based on the absence of suitable habitat along the gen-tie line corridor and adjacent landscape, high
flight altitudes that individuals exhibit during their overland flight to inland nesting habitat, and lack of
discernable flight corridor along the gen-tie line, the potential impacts to suitable nesting habitat and
risk of collision with the gen-tie line is low. Additionally, there have been very few reported incidents of
marbled murrelet collisions with stationary structures, indicating that such events are uncommon and
not a likely cause of marbled murrelet mortality. The gen-tie line will be constructed in accordance with
Avian Power Line Interaction Committee (APLIC) guidelines (APLIC 2012).
The erection of WTG towers will occur late in the construction process. Further, the time between the
installation of WTGs and operation is relatively short (e.g., one to two months) and exposure to
stationary structures will be limited. Therefore, it is anticipated that murrelet collision with stationary
objects is not reasonably likely to occur and, therefore, would not be considered a probable significant
adverse impact.
Golden Eagle
Potential impacts to the golden eagle during construction of the Project pertain to disturbance that will
cause avoidance. It is unknown if breeding for this species still occurs in the Project Area. Breeding
nearby is unlikely given the fact that no golden eagles were observed during the avian point count
surveys that spanned five seasons, and if a resident pair was present they will likely have been observed
at least once during these surveys. Impacts due to construction disturbance are considered low given
the limited detections during surveys and a lack of known nesting sites in the Project Area.
Bald Eagle
Bald eagles were observed within the Project Area during surveys; although there are no documented
records of breeding within 2 miles of the Project Area. Impacts due to construction disturbance are
considered low given the low number of bald eagles in the Project Area.
Northern Goshawk
One northern goshawk was observed outside the Project Area, where larger trees and habitat for this
species exist. Although no individuals of this species were observed within the Project Area during the
bird surveys, the potential exists for this species to occur in the Project Area, while foraging or
migrating. Overall use of the Project Area by breeding northern goshawks will be expected to be very
low and impacts to this species are not anticipated.
Peregrine Falcon
One Peregrine falcon was observed in the Project Area during the avian point count surveys. One eyrie is
located within 3 miles of the northernmost WTG. Cliff habitat for this species is rare within the Project
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Area. Although peregrine falcons utilize the Project Area, no construction impacts to peregrine falcons
are expected.
Other Birds
The merlin (Falco columbarius) and pileated woodpecker (Dryocopus pileatus) are state candidate
species, and the western bluebird (Sialia Mexicana) and turkey vulture (Cathartes aura) are both state
monitor species. Turkey vultures had the highest observed use of the study area during surveys;
however, they tend to fly at high altitudes during the day and are unlikely to be disturbed by
construction activities. The merlin, pileated woodpecker, and western bluebird may be disturbed by
construction activities during the breeding season or are at risk of mortality due to the potential
destruction of a nest with eggs or nestlings. The disturbance to established forest and riparian areas
(approximately 174 acres) of temporary and approximately 123 acres of permanent impact to NLCD
mapped evergreen, mixed, and deciduous forests combined) are most likely to affect these species if
construction activities are near to a foraging area or active nest. Breeding and foraging may be affected
for the period of construction.
Bats (Keen’s Myotis and Fringed Myotis)
Keen’s myotis has one of the most limited geographic distributions of any species of bat in North
America. Keen’s myotis and fringed myotis roost in trees in the summer and could be disturbed by
construction activities, if roosting in trees close to the construction activities. Both Keen’s myotis and
fringed myotis use trees for roosting that have early signs of defects and decay (Boland et al. 2009),
which does not characterize the types of stands on the Project Area where construction activity will take
place (approximately 174 acres of temporary and approximately 123 acres of permanent disturbance in
established evergreen, mixed and deciduous forest types usually less than 50 years old). Bats will likely
abandon day roosts if disturbed and will seek suitable roosts elsewhere.
3.4.4.2

Operation

Plants
Project operations could cause long-term impacts to vegetation communities and special-status plant
species and could facilitate the introduction and spread of noxious weeds in the Project Area. Long-term
vegetation impacts are impacts that prevent the reestablishment of a vegetation community similar to
the pre-construction community. Long-term impacts will occur in those areas where Project facilities are
permanently located.
Wetlands
Operation of the Project will not result in impacts to wetlands. Project facilities and access roads have
been sited to avoid wetlands.
Wildlife
Birds
Birds have been identified as a group potentially at risk because of collisions with WTGs and power lines
and displacement due to the presence of the associated structures (Erickson et al. 2005; Drewitt and
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Langston 2006; Arnett et al. 2007; Loss et al. 2013, 2014). Migrant passerines (e.g., songbirds) are a
particularly common group of birds to be found in post-construction mortality monitoring compared to
other groups of birds (Arnett et al. 2007, Johnson and Erickson 2011, Erickson et al. 2014). Studies of
newer generation wind energy facilities throughout North America have reported approximately 60 to
80 percent of documented mortalities have been songbirds; up to 50 percent of these passerine
mortalities are often nocturnal migrants (Johnson and Erickson 2011, Erickson et al. 2014, Erickson et al.
2001, Drewitt and Langston 2006, Johnson et al. 2007, Strickland and Morrison 2008). Pine siskins and
red crossbills had the highest mean use and encounter rates of all bird species recorded in the Project
Area. Declining population trends have been identified for the pine siskin in Washington (Sauer et al.
2008; see also Partners in Flight 2017); however, both species have annual fluctuations in population
size due to irruptive tendencies (Adkisson 1996, Dawson 2014), making population trends difficult to
estimate. Additionally, there are little available data directly linking these two species to mortality
events at wind energy facilities, perhaps due to the lack of wind facilities in forested mountains in the
Pacific Northwest. At new generation facilities, pine siskin has been found as a casualty at two
facilities located in shrub-steppe/agricultural matrix (Young et al. 2009, URS Corporation 2010a). Red
crossbill fatalities have not been reported in publicly available data. Hatchet Ridge, a wind energy facility
built along a forested ridgeline in northern California, reported 42 passerine fatalities found incidentally
or during scheduled searches over two years (Tetra Tech 2013), none of which were pine siskin or red
crossbill. Therefore, there is potential for some mortality of these two species to occur at the Project,
given their flight height behaviors and the relatively high mean use of these two species, and given that
some fatalities of these species are known, although comparatively few in number.
A number of mortality monitoring studies at newer-generation wind projects have found fewer raptor
fatalities than at older facilities, although there is substantial regional variation (e.g., Erickson et al.
2004, Kerns and Kerlinger 2004, Smallwood and Karas 2009, Erickson et al. 2014). Although raptor
mortality is reduced at newer-generation facilities, mortality may not be entirely eliminated.
Raptor use in the Project Area was low compared to other wind facilities studies, and raptor mortality is
therefore expected to be low (Appendix 3.4-1). For the raptor with the highest encounter rate, the
turkey vulture, the encounter risk was still comparatively low. In Washington, the turkey vulture is a
state-monitored species, although the overall population is considered stable (Sauer et al. 2008).
Although some collision-related mortality of turkey vultures may occur, due to the low mean use and
encounter rate, mortalities are likely to be rare.
Mortality of red-tailed hawks (Buteo jamaicensis) due to collisions with WTGs has been documented at
multiple sites (Erickson et al. 2004, 2007; Smallwood and Karas 2009; Tetra Tech 2013) and mortality
may therefore occur in the Project Area. Overall red-tailed hawk mean use and encounter rates were
low, indicating low mortality. Other raptor species such as merlin, Cooper’s hawk, bald eagle, sharpshinned hawk, northern pygmy owl, and northern harrier had low mean use and encounter rates.
Despite the proximity to the ocean, few shorebirds and waterfowl were observed during the diurnal
point count surveys, likely because much of their migration occurs at night.
Comparison-based fatality estimates for birds in the Project Area are difficult because constructed wind
facilities in similar habitats in the Pacific Northwest with mortality estimates do not exist. The regional
mortality estimates for birds in the Pacific Northwest is 2.7 birds per MW per year (minimum 0.9 to
maximum 2.0 birds per MW per year; NWCC 2004). Mortality estimates for raptors in the Pacific
Northwest is 0. 10 raptors per MW per year (minimum 0.00 to maximum 0.47 raptors per MW per year;
Erickson et al. 2000, URS Corporation 2010b, Johnson et al. 2003, Gritski and Kronner 2010, Young et al.
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2006, Downes and Gritski 2012). The Project ranked low in raptor use compared with other raptor use
rates reported at existing wind energy sites with publicly available data throughout the country (see
Appendix 3.4-2), and was comparable (i.e., mid-range) of these sites for non-raptors. Although the
Pacific Northwest mortality estimates are largely based on wind facilities east of the Cascades, the preconstruction mean use was comparable between these sites and the Project. Therefore, in the absence
of wind facilities in similar habitats, it is assumed that the level of bird and raptor mortality in these
studies can be expected at the Project.
In addition to mortality associated with wind facilities, some bird species may avoid areas near WTGs
after the wind facility is in operation (Drewitt and Langston 2006, Larsen and Guillemette 2007,
Devereux et al. 2008, Farfán et al. 2017). For example, at the Buffalo Ridge wind energy facility in
Minnesota, densities of male songbirds were significantly lower in grasslands enrolled in the
Conservation Reserve Program (CRP) and containing WTGs than in CRP grasslands without WTGs. It was
suggested that the reduced density may be due to avoidance of WTG noise and maintenance activities
and reduced habitat quality due to the presence of access roads and large gravel pads surrounding the
WTGs (Leddy et al. 1999). Larsen and Guillemette (2007) suggest physical avoidance of both the visual
presence of the WTGs and the rotor noise for common eiders (Somateria mollissima) wintering at Tunø
Knob in Denmark, with the effect of decreasing the habitat available to eiders within and near the 10WTG facility. However, Devereux et al. (2008) reported that displacement did not occur for most of the
grassland species analyzed at two facilities in East Anglia, United Kingdom. At 18 studies in the United
Kingdom, Pearce-Higgins et al. (2012) reported that while red grouse (Lagopus lagopus) recovered to
prior levels following the first year of operation, densities of common snipe (Gallinago gallinago) and
Eurasian curlew (Numenius arquata) did not, and golden plover (Pluvialis apricaria) and wheatear
(Oenanthe oenanthe) appeared to show declines in habitat use near the facility. It is worth noting that
most of these studies examined bird displacement at shallow-water shoals, bogs and moors, cropland,
scrub ridgelines, and grasslands or pasture, rather than forested habitats. Avoidance of WTGs by bird
species has not been well studied in forested habitats, and implications from these impacts to bird
populations in the Project Area are not well understood.
Bats
There is a lack of information relating pre-construction activity patterns of bats to post-construction
fatality of bats. Although some studies have shown a positive correlation between the total number of
bat calls per night and the estimated fatalities per WTGs per year, there are numerous confounding
factors that limit the potential inferences from these reports (Kunz et al. 2007). Additionally,
comparison-based fatality estimates for bats at the Project is difficult because constructed wind facilities
in similar habitats in the Pacific Northwest with mortality estimates do not exist. The regional estimates
for bat fatalities in the Northwest are 1.7 bats per MW per year. It is currently not known if the Project
Area shares habitat similarities (forested ridge top) with eastern sites and therefore with eastern
mortality estimates, which average bat fatalities of 32 bats per MW per year. The low passage rates
from both the acoustic study and the migration study indicate that although the Project Area is forested
and mountainous, the volume of migrants that pass over the Washington Coast Range may be lower
than the eastern United States. Therefore, it is assumed that the estimated bat fatalities for the Project
are expected to be similar to those for the Pacific Northwest (Erickson et al. 2004).
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Fish
No direct impacts to fish or their aquatic habitat are anticipated as a result of operation of the Project as
there will be no activities conducted within areas of aquatic fish habitat or associated riparian zones.
Construction of the Project gen-tie line will require vegetation clearing along an up to 200-foot wide
corridor in order to ensure safe operation of the line. With the exception of vegetation clearing,
construction work in the vicinity of Hanaford Creek and Packwood Creek will be limited to construction
vehicles accessing the creek’s shoreline area in order to aerially string the gen-tie line across, most likely
using a line gun. No other activities, excavation or grading, etc. will occur within the ordinary high
watermark of these streams. Any new gen-tie line structures will be placed outside of the regulated
stream buffers, as well as outside of shoreline jurisdiction for shorelines of the state (Hanaford Creek
and Packwood Creek). Indirect impacts to water quality in waterbodies where fish may be present will
be minimized due to implementation of permanent stormwater controls; however, impacts could occur
if permanent stormwater controls are improperly maintained leading to erosion and sedimentation
which could reach nearby waterbodies.
Mammals
No impacts to small mammals are expected during the operations phase, although some collisionrelated mortality could occur during maintenance activities. Given the current heavy logging traffic on
roads within the Project Area, maintenance activities for the Project will not increase traffic loads
measurably, once construction is complete.
Few studies have been conducted on the effects of wind facilities on big game such as Roosevelt elk and
black-tailed deer. Pronghorn, mule deer, and elk all occurred on the Foote Creek Rim Wind Facility postconstruction, but little analysis could be made given the low numbers of animals (Johnson et al. 2000). A
study involving Rocky Mountain elk found no evidence of adverse effects of a wind facility on home
range and dietary quality (Walter et al. 2006). Although some disturbance and loss of habitat were
evident, Walter et al. (2006) found that elk did not leave the wind facility during the 2-year study and
they crossed the wind facility’s access roads. Elk range continues through the length of the Project Area
and may be disrupted if behavioral effects occur from the presence of the Project. Elk may be able to
avoid the influence of Project if they are not traveling on the ridge tops, and follow forested corridors.
The lack of knowledge of potential impacts of wind energy development on big game increases the
difficulty in predicting effects of the Project on elk and deer in the Project Area. Conversely, newly
replanted vegetation in temporarily disturbed areas may be palatable and attract elk.
If elk and deer were not displaced from the Project Area due to disturbance from Project operations,
continued hunting on the Project Area will manage herds to prevent populations from increasing
dramatically. The Project Area currently receives some recreational use by hunters and all-terrain
vehicle riders which will continue at the discretion of Weyerhaeuser.
Reptiles and Amphibians
No impacts to amphibians or reptiles are expected during the operations phase.
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Special Status Species
Marbled Murrelets
Direct impacts from the operation of WTGs at the Project include the removal of individuals from the
population as a result of collision with WTGs. Although the leading cause of mortality is considered
predation of young at nests (Nelson and Hamer 1995), anecdotal evidence suggests that collisions with
stationary and moving objects may occur. One occurrence of a fatality was reported at the Cape Scott
Wind Project in British Columbia, Canada, in spring 2015, nearly one-and-a-half years after commercial
operations began in fall 2013 (Cooper Beauchesne and Hemmera Envirochem, Inc. 2016). Several
additional anecdotal reports attribute the cause of mortality to collision with other anthropomorphic
structures (Nelson 1997).
An indirect effect of WTG operation on murrelets is the potential loss of one egg or chick if a nesting
adult collides with a WTG because the remaining adult could not successfully rear the nestling. The
Project is located on active timberland that does not contain suitable-sized patches of nesting habitat
within the leased boundary. WTGs are located approximately 0.4 mile from the nearest known occupied
stand with a difference in elevation of approximately 875 feet. The potential for elevated sound levels
from WTG operation to affect occupied habitat south of the Project was not found. Thus, indirect effects
to murrelets are not anticipated, considering the distance and location of WTGs to suitable nesting
habitat.
A fatality model was developed to estimate the number of fatalities that may occur at the Project.
Fatality predictions are calculated using a model that incorporates passage rates of murrelet-like targets
observed during radar surveys conducted in 2013 through 2014, variable rates of seasonal occurrence
(Nelson et al. 2013), avoidance probabilities, and WTG specifications. With these modifications,
described in more detail below, the model reflects murrelet behavior.
The fatality model uses a conservative approach and only addresses frontal approach because it yields
higher overall collision risk, which is the product of interaction and collision probability.
Model assumptions included 23.7 meters per second average air speed of murrelets, wind speed of 8.7
meters per second based on wind data from onsite meteorological towers at the Project, rotor diameter
of 136 meters, blade dimensions that include a maximum chord length of 4.1 meters, and blade twist
angles based on Thumthae (2015). For an operational WTG, the fatality model assumed that the
collision probability for a murrelet flying through the active rotor on frontal approach (i.e., parallel to
the wind and perpendicular to the plane of the rotor) is 0.0585 for upwind flight and 0.0414 for
downwind flight; the average of these two values, 0.0500, was used in all subsequent calculations
involving collision probability for frontal approach with operational WTGs.
For a non-operational turbine, the ABR model assumed that the collision probability on frontal approach
was 0.1059. While presumably based on areal calculation, namely, the area occupied by blades relative
to the area of the rotor-swept zone, this appeared to be an overestimate. This yielded relative area
(collision probability) of 0.0428. This calculation conservatively assumed that blades were not
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feathered, 1 but instead that blade pitch was 0 degrees, such that approaching birds would encounter
maximum blade area and thus would be subject to maximum collision risk.
In the modified model, collision probability for murrelets flying beneath the rotor-swept zone was 1,
irrespective of approach angle and WTG operational status. While horizontal and vertical interaction
probabilities for this zone were very low, a bird that encountered (and, implicitly, failed to avoid) the
tower would necessarily collide with it.
WTGs were assumed to operate 82.57 percent of the time; this value was based on an analysis of wind
conditions at the Project site. Therefore, the higher collision probability associated with operating WTGs
was applied 82.57 percent of the time, while the lower collision probability associated with stationary
rotors was applied 17.43 percent of the time. That is, the total expected number of fatalities was
calculated as the sum of fatalities when: (1) the wind conditions were suitable for power generation
and, consequently, rotors were active and collision risk was higher; and (2) the wind conditions were
unsuitable for power generation and, consequently, rotors were not turning and collision risk was lower.
For the modified model, analysis was conducted on wind data from two on-site meteorological towers
(data were available from one tower for the period from February 2012 through November 2016 and
from the second tower for the period from February 2015 through November 2016). Wind speeds less
than the nominal cut-in speed (3 meters per second) of the WTG or greater than the nominal cut-out
speed (25 meters per second) were assumed to represent non-operational conditions. Wind speeds
were analyzed for those periods when murrelets were assumed to be active, in particular, for a threehour period near sunrise throughout most of the year (approximately, 1.75 hours before sunrise – 1.25
hours after sunrise), along with day (11:00 AM – 5:00 PM) and evening periods (6:00 – 9:00 PM) during
the peak breeding season (July 1 through August 9). Using these defined periods for murrelet activity, it
was determined that WTGs would be active 76.5 to 89.1 percent of the time, depending on season and
time of day.
In the model, “avoidance” describes the active behavior of a murrelet on a flight path that would
otherwise interact with or encounter a WTG. If active avoidance occurs, by definition there is no
collision. On the other hand, if a murrelet on such a flight path does not avoid a WTG, then there is
some chance of collision. Avoidance probability is used to express the likelihood that a flying murrelet
will make some maneuver such that collision will not occur. The average murrelet flight heights
recorded at the Project by Sanzenbacher et al. (2015) were well above the height of the proposed gentie line (35 m). Although the terrain and elevation at the Project is different than the gen-tie line
corridor, radar surveys at the Project during 2013–2014 recorded flight altitudes of 21 murrelet targets
at 219.3 ± 34.6 meters above ground level, relative to the elevation of the Project ridgelines.
The ABR model considered three alternative avoidance probabilities of 0.75, 0.90, 0.95, and 0.99. These
probabilities were assumed to apply to a WTG in all conditions, irrespective of its operational status. In
addition, the model incorporated alternative avoidance probabilities of 0.95 and 0.99 for nonoperational WTGs, under the assumption that a stationary rotor would be more visible to a murrelet
and, thus, would more likely be avoided. Similar assumptions about stationary rotors and the stationary
components of WTGs (tower and nacelle) have been made in other models of bird / WTG collision risk
either explicitly (Band 2012; Smales et al. 2013) or implicitly (Bolker et al. 2006, 2014; Eichhorn et al.
1

Feathered blades are pitched out of the wind, typically at 80 to 90 degrees. Consequently, when the blades are
feathered, the rotor does not turn.
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2012). That is, these models have assumed that stationary structures have higher avoidance probability
(in some cases, equal to 1) than active rotors. In brief, the model considered fixed avoidance
probabilities, independent of operational status, but also considered combinations of low avoidance
during operational periods with higher avoidance during non-operational periods. For instance,
avoidance probability of 0.75 during operational periods was considered in combination with avoidance
probability of either 0.95 or 0.99 during periods when rotors were not turning either due to wind
conditions or curtailment.
While wind turbine curtailment was not addressed by the ABR model, the modified model assumed that
10 of the 38 turbines in the Project could be curtailed (blades feathered, resulting in stationary rotors)
during the peak morning flight period (a three-hour period beginning approximately 105 minutes before
sunrise and ending 75 minutes after sunrise) in the breeding season (May 1 through August 9). More
particularly, when curtailment was enabled, it was applied to the 10 turbines with higher passage rate
(described above). In effect, curtailment increased the proportion of non-operational time during the
specified season, and during that time collision probabilities for non-operational turbines were applied.
The curtailment regime included in the modified model is one of the minimization strategies for the
Project
Based on data from surveys conducted at the Project, the estimated mean passage rate at the radar
survey stations was 0.6083 murrelet-like radar targets per day during the peak activity period (a threehour interval before sunrise in the morning from mid-May through early-August). This value was used as
the baseline murrelet passage rate within the model, though various adjustments were applied to
account for flock size (due to limitations in radar resolution, two or more murrelets flying in close
formation may appear as a single radar target) and additional post-sunrise (though still early morning)
flights. The adjusted value was 1.84 murrelets per day for mornings during the peak breeding season.
Further adjustments accounted for flights at other times of day during breeding season and flights in
other seasons.
The model assumed that 10 of the 38 WTGs in the Project could be curtailed (blades feathered, resulting
in stationary rotors) during the peak morning flight period (a three-hour period beginning approximately
105 minutes before sunrise and ending 75 minutes after sunrise) in the breeding season (May 1 through
August 9). More particularly, when curtailment was enabled, it was applied to the 10 WTGs with higher
passage rate. In effect, curtailment increased the proportion of non-operational time during the
specified season, and during that time collision probabilities for non-operational WTGs were applied.
The curtailment regime included in the modified model is one of the minimization strategies for the
Project.
Selected runs of the model examined the combined effect of three factors discussed above: different
passage rates within the Project; different avoidance probabilities for operational and non-operational
WTGs; and curtailment of selected WTGs during mornings of the breeding season. In particular, it was
assumed that: (1) 10 WTGs in the Project experienced higher passage rate (baseline rate = 0.917
murrelet-like targets per day during mornings of the breeding season) than the remaining 28 WTGs
(baseline rate = 0. 521 murrelet-like targets per day); (2) these same 10 WTGs were curtailed during
mornings of the breeding season; and (3) avoidance probabilities for non-operational WTGs were higher
(either 0.95 or 0.99) than probabilities for operational WTGs (either 0.75, 0.90, or 0.95). It was
hypothesized that curtailment would be more effective in such settings than would curtailment in
simpler settings where passage rate was uniform across the Project and avoidance probability was
independent of WTG operational status.
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Using the fatality model and relying on realistic assumptions, the anticipated impact of the Project on
murrelets without minimization is predicted to be 0.981 individuals per year. However, based on more
conservative model assumptions, the potential impact is 2.496 murrelets per year. The take over 30
years is predicted to be between 30 and 74 murrelets.
It has been suggested that the Project might have both direct and indirect impacts on a local population.
However, such a population has not been defined in terms of geographic extent, current size, trend in
size, or vital rates. Given that this local population is lacking in any measurable characteristics, based on
the best available science, conclusions with respect to impacts on the local population cannot be drawn.
Anticipated Impacts of Taking

The anticipated impact of the taking was modeled using a population viability analysis (PVA). Several
murrelet PVAs have been conducted previously. All of these have recognized that murrelet populations
are declining but also that some details of murrelet life history are poorly understood (Akçakaya 1997;
Caswell 2001; McShane et al. 2004; Peery and Henry 2010).
The range of the ESA listed population has been subdivided into six Conservation Zones; the Washington
population is located in Zones 1 and 2 (Raphael et al. 2007). A PVA was conducted for the Washington
State murrelet populations in Conservation Zones 1 and 2, as well as the Distinct Population Segment
(DPS) as defined in the murrelet listing, i.e., the combined population in California, Oregon, and
Washington. The primary purpose of this analysis was to assess the incremental impact of potential
incidental take on murrelet population viability, where the potential take is anticipated.
Matrix Model

A seven-stage matrix population model was constructed based on previously published murrelet
models. The model included two pre-breeding age classes or stages and five breeding stages (four
successive age classes and a final stage representing individuals of age five and older). Within the
breeding stages, the proportion of sexually mature individuals was low in the youngest stage but
increased progressively with age, reaching 1 in the final stage. This seven-stage model represents a
compromise between the three- or four-stage models frequently used for modeling murrelets
(Beissinger 1995; Akçakaya 1997; Boulanger et al. 1999; Peery et al. 2006; and Beissinger and Peery
2007) and the 25-age model of McShane et al. (2004). As is standard for this type of model, only the
female half of the population was modeled (Caswell 2001and Morris and Doak 2002). The model
assumed exponential growth of the population in common with many preceding murrelet population
models (e.g., Beissinger 1995; Boulanger et al. 1999; Boulanger 2000; McShane et al. 2004; Peery et al.
2006; Beissinger and Peery 2007), with no density-dependent feedback on growth rate. That is, mean
growth rate was constant over time, although year-to-year growth rate varied randomly. Four separate
models were constructed, one for each of the populations in Zones 1 and 2, one for the combined
population from both zones (the entire state of Washington), and one for the DPS.
An important feature of the matrix model approach is that it accounts directly for the future
reproductive potential of all members of the population. When an individual is removed from the
population due to incidental take, as in this PVA, that event has consequences for the future trajectory
of the population because the removal of that individual implies the loss of its immediate offspring and
the loss of all subsequent generations. By the same token, the addition of an individual to the
population from an outside source has positive consequences for the population trajectory.
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Parameterization

Initial sizes and mean growth rates for each of the four populations were based on analysis of at-sea
survey data (Falxa et al. 2016 and Lynch et al. 2016). Within the state of Washington, surveys were
conducted each year from 2001 through 2015. However, throughout the DPS, complete surveys were
conducted only for the period 2001 through 2013. For each population, estimated population sizes from
each year of the survey were log-transformed; and a simple linear regression model was fitted to the
data, where log-population size was the response and year was the single independent variable. The
estimated slope was used as the mean growth rate, and the predicted value for the year 2015 was used
as the initial population size (Table 3.4-7). Mean vital rates were based on values used in previous
models of murrelet demography, particularly McShane et al. (2004). Furthermore, most vital rates were
the same for all four populations, with the following exception — mean fledging success for each
population was adjusted so that the stochastic growth rate matched the mean growth rate estimated
from the regression model for the at-sea survey data. There is greater uncertainty in murrelet fledging
success; and, as for other long-lived species, it is likely to be more labile than other parameters such as
adult survival rate (Caswell 2001).
Demographic Stochasticity

Both demographic and environmental stochasticity were incorporated in the model, consistent with the
model developed by Akçakaya (1997). Demographic stochasticity accounts for the fact that — in the real
world — birth and death processes necessarily involve integer numbers — e.g., each individual either
survives to the next year or not.
However, in a matrix population model without demographic stochasticity, the mechanics of matrix
multiplication usually yield non-integer numbers of individuals. In the murrelet model, survival and
fecundity were treated as Bernoulli processes (having binary outcomes, either 0 or 1), which, for
multiple individuals, yield integer outcomes. Demographic stochasticity also introduces additional
variability into population dynamics, though the effects become more prominent with progressively
smaller population sizes (Morris and Doak 2002). To simplify implementation, the model assumed that
demographic stochasticity was operative at all population sizes.
Table 3.4-7.

1

Results from Regression Models Fitted to At-Sea Survey Data

Population

Slope Estimate1

Predicted Value for 20152

Zone 1

-0.0545

4,114

Zone 2

-0.0287

1,596

WA

-0.0453

5,949

DPS

-0.0121

17,999

The slope estimate provided the growth rate, and the 2015 predicted value (divided by 2 to yield number of
females) provided the initial size for each modeled population

Environmental Stochasticity

Modeled environmental stochasticity is meant to capture the notion that environmental conditions
(e.g., weather) vary over time and that these changes will have effects on survival or fecundity or both
(Morris and Doak 2002). For the PVA, environmentally driven random variation in vital rates was
implemented so that both stage-specific survival probability and fledging success were subject to
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random variation, and both followed Beta distributions (appropriate when the outcome is restricted to
the [0, 1] interval). The coefficients of variation in these vital rates were selected such that annual
variation in population sizes was similar to observed variation in population estimates from at-sea
surveys. Furthermore, the random variation was designed so that the vital rates were moderately
correlated (reasonable if survival rates among different stages, for instance, are subject to the same
environmental drivers); correlation was implemented using a procedure recommended by Dias et al.
(2008).
Incidental Take

Two alternative levels of initial mean take were examined, with values based on the predicted numbers
of annual fatalities from the modified collision model. In addition to the no-take scenario, simulations
were conducted with take corresponding to the scenario considered most likely (0.9704 murrelets per
year) and the more conservative scenario (2.4962 murrelets per year) representing the requested take
level. Initial mean take values were divided by two since the matrix model represents females only, and
half of predicted fatalities would be females, again assuming a 50:50 sex ratio and equal risk for males
and females. Thus, the alternative simulated mean take values were 0.4852 females per year and 1.2481
females per year. Mean take was held constant at these values for 30-years.
Several metrics were used to compare populations without take and those with potential incidental take
due to the Project. Because projected populations were declining even in the absence of take, as
consistent with current population trends, key metrics were the mean and median times to quasiextirpation, that is, the average and typical time to reach a fixed threshold population size. Four
alternative quasi-extirpation thresholds were examined: 1/4, 1/8, 1/16, and 1/32 of the initial size of
each population. For instance, for an initial population of 1,000, the 1/4 threshold would be 250.
Additional metrics were mean and median population sizes at years 30 (the term of the permitted take
ITP), 50, 75, and 100, and probability of quasi-extirpation (for each threshold size) at years 30 and 75.
Probability of quasi-extirpation was calculated as the proportion of simulated population trajectories
(out of 100,000) that had fallen below the specified threshold by the specified year.
Results

In general, the effects of take on simulated populations were modest. Mean and median times to quasiextirpation decreased for populations experiencing take; that is, populations experiencing take reached
the quasi-extirpation threshold more quickly than populations without take. For instance, for the Zone 1
population and a threshold of 1/4 the initial population size, mean time to quasi-extirpation without
take was 27.06 years, but with estimated potential take of 0.9704 murrelets/year mean time to quasiextirpation was 26.91 years, and with the requested take of 2.4962 murrelets/year mean time to quasiextirpation was 26.61 years. The median time to quasi-extirpation was typically less than the mean,
indicating moderately right-skewed distributions (i.e., due to a few iterations in which time to quasiextirpation was very long). Otherwise, the medians exhibit the same pattern as the means – decreasing
time to quasi-extirpation with increasing take. Generally, even in comparing no take to the requested
take, the decreases in both mean and median times were a year or less except in Zone 2. In that
population, imposing the expected take led to decreased time to extirpation of approximately one or
two years, while imposing the requested take led to differences of approximately three or four years
compared to no take. The greater effect on the Zone 2 population was likely a consequence of both its
smaller initial size and its relatively small growth rate (i.e., small in absolute value); thus, take
represented a greater proportion of the population. Because the Zone 2 population did not decrease as
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rapidly as the Zone 1 or the Washington population (its growth rate was closer to 0), the mean time to
quasi-extirpation was greater than for the Zone 1 or Washington populations. Among the four simulated
populations, the DPS had the smallest rate of decline (about 1.2 percent annually) as well as the largest
initial size. Mean time to quasi-extirpation was much greater than for the other populations, nearly 117
years at the 1/4 threshold.
Table 3.4-8 shows the mean and median time in years to quasi-extirpation without mitigation, by
population, take level, and threshold size for quasi-extirpation; column headed P indicates parameter,
either mean ( ) or median (M).
Table 3.4-8.
Population

Mean and Median Time in Years to Quasi-Extirpation
Average
Annual Take
0

Zone 1

0.9704
2.4962
0

Zone 2

0.9704
2.4962
0

WA

0.9704
2.4962
0

DPS

0.9704
2.4962

P

M
M
M
M
M
M
M
M
M
M
M
M

Threshold Population Size
1/4

1/8

1/16

1/32

27.06

39.70

52.33

64.68

26

38

51

63

26.91

39.43

52.00

64.32

25

38

50

63

26.61

38.97

51.45

63.76

25

37

50

62

51.35

75.27

98.64

121.10

45

69

92

114

50.25

73.98

97.18

119.54

44

68

91

113

48.86

72.17

95.40

117.83

42

66

89

111

32.46

47.70

62.88

77.95

30

45

60

75

32.38

47.54

62.67

77.73

30

45

60

75

32.09

47.12

62.22

77.28

30

45

60

75

116.64

173.50

230.17

285.60

108

164

221

276

116.20

173.05

229.66

285.36

107

164

220

276

116.40

173.45

229.97

285.38

107

164

221

276

The probability of quasi-extirpation increased moderately with take at year 30 and at year 75. That is,
populations experiencing take were more likely to reach the threshold size than were populations
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without take. For instance, for Zone 1 and the 1/8 threshold, populations without take had a
23.04 percent chance of reaching the threshold by year 30, while populations with the expected take
had a 24.17 percent of reaching this threshold within 30 years; and populations with the requested take
had a 26.17 percent chance of reaching the threshold. As with time to quasi-extirpation, the effect of
take on probability of quasi-extirpation at year 30 was greatest for the Zone 2 population. The DPS had
extremely low probabilities of quasi-extirpation at year 30 at all thresholds. At year 75 the DPS had a
16.01 percent chance of reaching the 1/4 threshold without any take and a 16.26 percent chance of
reaching this threshold with the requested take, still much lower than the other populations.
Mean and median population sizes at years 30, 50, 75, and 100 decreased with take. Populations
experiencing take were smaller than populations without take. Again, the relative differences were
greatest for Zone 2, most likely a consequence of its smaller initial size. Notably, for each population, the
differences in mean size were greatest in year 30 and progressively smaller in subsequent years. This
phenomenon is also illustrated in, which shows the mean population trajectories without take and with
the requested take (the maximum take level evaluated). For the Zone 2 population, the two trajectories
show increasing divergence until year 30 when take is terminated; thereafter, the two trajectories begin
to converge. These results indicate that the take has a cumulative impact and that once take ceases,
impacts gradually diminish even in the absence of other external forces. The pattern is clearest for the
Zone 2 population where the divergence is greatest. While the pattern is present in the other
populations, the cumulative impact of take is smaller. Again, even in the absence of take, the trajectory
for each of the modeled populations is declining, and the predicted outcome in each case is quasiextirpation.
Table 3.4-9.
Probability of Quasi-Extirpation at Year 30 without Mitigation, by Population, Take
Level, and Threshold Size for Quasi-Extirpation
Population

Zone 1

Zone 2

WA

DPS

Average
Annual Take

Threshold Population Size
1/4

1/8

1/16

1/32

0

0.6496

0.2304

0.0403

0.0037

0.9704

0.6581

0.2417

0.0447

0.0048

2.4962

0.6702

0.2617

0.0558

0.0080

0

0.1978

0.0339

0.0034

0.0003

0.9704

0.2166

0.0417

0.0052

0.0005

2.4962

0.2448

0.0542

0.0083

0.0013

0

0.4696

0.1236

0.0165

0.0013

0.9704

0.4765

0.1289

0.0175

0.0013

2.4962

0.4875

0.1386

0.0205

0.0020

0

0.0007

0.0000

0.0000

0.0000

0.9704

0.0008

0.0000

0.0000

0.0000

2.4962

0.0008

0.0000

0.0000

0.0000
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Table 3.4-10. Probability of Quasi-Extirpation at Year 75 without Mitigation, by Population, Take
Level, and Threshold Size for Quasi-Extirpation
Population

Zone 1

Zone 2

WA

DPS

Average
Annual Take

Threshold Population Size
1/4

1/8

1/16

1/32

0

0.9989

0.9848

0.9174

0.7395

0.9704

0.9987

0.9855

0.9200

0.7443

2.4962

0.9988

0.9865

0.9219

0.7510

0

0.7737

0.5157

0.2678

0.1132

0.9704

0.7853

0.5313

0.2821

0.1197

2.4962

0.7969

0.5511

0.2992

0.1323

0

0.9860

0.9203

0.7391

0.4686

0.9704

0.9854

0.9189

0.7412

0.4733

2.4962

0.9861

0.9218

0.7474

0.4812

0

0.1601

0.0089

0.0001

0.0000

0.9704

0.1630

0.0091

0.0001

0.0000

2.4962

0.1626

0.0089

0.0001

0.0000
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Table 3.4-11. Mean and Median Population Size by Year, Population, and Take Level column headed
P indicates parameter, either mean ( ) or median (M)
Population

Average
Annual Take
0

Zone 1

0.9704
2.4962
0

Zone 2

0.9704
2.4962
0

WA

0.9704
2.4962
0

DPS

0.9704
2.4962

P
M
M
M
M
M
M
M
M
M
M
M
M

30
477
410
470
403
460
393
408
348
396
337
379
320
907
780
900
772
888
759
6,548
6,292
6,526
6,270
6,525
6,282

50
180
137
178
136
174
132
260
197
253
190
242
180
411
316
409
312
404
306
5,288
4,939
5,268
4,914
5,273
4,918

Year

75
53
35
53
34
52
34
148
97
143
93
138
88
153
101
153
100
151
98
4,049
3,645
4,035
3,635
4,047
3,637

100
16
9
16
8
15
8
85
47
82
45
79
43
57
32
57
32
56
31
3,111
2,693
3,094
2,682
3,101
2,686
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Murrelet Populations

It has been suggested that the Project might have both direct and indirect impacts on a local population.
However, such a population has not been defined in terms of geographic extent, current size, trend in
size, or vital rates. Given that this local population is lacking in any measurable characteristics, then,
based on the best available science, conclusions with respect to impacts on the local population cannot
be drawn, and this assessment is not within the scope of the PVA.
Golden and Bald Eagles
WTG operation has the potential to directly affect bald eagles and golden eagles in the form of mortality
from collision with spinning WTGs. Bald eagles and golden eagles are both susceptible to WTG collisions;
however, the number of carcasses found at wind energy projects throughout the United States differs
between species. Six bald eagle fatalities were reported from wind projects in the United States from
1997 to June 2012; whereas 79 golden eagle fatalities, excluding the Altamont Pass Wind Resource Area,
were reported during the same period by (Pagel et al. 2013).
The USFWS presented a collision risk model in the Bayesian framework in the ECPG (USFWS 2013).
Bayesian models use existing information to estimate the statistical distribution (referred to as prior
probabilities in Bayesian analysis) of variables of interest in a hypothesis test, and then use new data to
update the distribution. The collision risk model is intended to predict annual fatalities for eagles that
would occur during operation based on eagle exposure data collected at the Project. The collision risk
model uses statistical models to define the relationship between eagle exposure and collision risk to
predict annual eagle take and account for uncertainty. Details of the model and approach are presented
in the ECPG (USFWS 2013). No prior distributions of exposure of collision probability have been
developed specifically for bald eagles’ use as such, the USFWS’ current recommendation is to use the
prior distributions developed for golden eagles to predict bald eagle take (USFWS 2017d).
In addition to the prior distributions provided by the USFWS (2013), a collision rate prior distribution
developed by Bay et al. (2016) was used to provide an alternative fatality prediction for bald eagles and
golden eagles. Bay et al. (2016) used data collected on golden eagles from wind projects that are more
representative of the current technology (e.g., larger WTG rotor radius) than was used by the USFWS
(2013). The ECPG (USFWS 2013) states that alternative fatality prediction models should be considered
when developing a fatality prediction.
Point count survey data were collected at five observation points (points 5, 6, 7, 8, and 9) in 2016 and
seven observation points (points 5, 6, 7, 8, 9, 12 and 13) in 2017 (Figure 3.4-4). Point count survey
locations were selected along a ridgeline near proposed WTG locations. Areas along the ridgeline near
proposed WTG locations have limited visibility due to topography and vegetation within the Project
Area; therefore, survey locations were sited to optimize visibility within 800 meters of the survey
location while still providing adequate coverage of the Project Area.
Exposure rate ( ) is the expected number of exposure events (eagle-minutes) per survey hour per
square kilometer (km2). The USFWS prior distribution for exposure rate was derived from data from a
range of projects under USFWS review and the projects from Whitfield (2009). The prior distribution is
intended to model exposure rates for any wind energy facility. The USFWS defines the prior distribution
for exposure rate as:
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, with shape and rate parameters

0.97 and

= 2.76.

Eagle exposure data collected during pre-construction eagle use surveys are used to update this prior
distribution to estimate the parameters for the posterior distribution. By assuming the exposure
minutes follow a Poisson distribution with rate parameter
rate is:

, the posterior distribution for exposure

where ∑ki is the total observed eagle-minutes, n is the number of trials, and α and β are from the prior
distribution. The number of trials is the number of hours per km2 that were conducted in the preconstruction survey.
A Gamma (𝛼𝛼 = 0.97, 𝛽𝛽 = 2.76) prior distribution with mean (0.35) and standard deviation (0.357) has
been recommended by the USFWS for the exposure rate prior distribution. The posterior distribution for
exposure rate was estimated as a Gamma distribution with the α parameters equal to the sum of the
prior α and total flight minutes below 200 meters, and the β parameters equal to the sum of the prior β
and effort (hours of surveys × km2 of area surveyed).
An expansion factor ( ) is used to scale the per unit fatality rate (fatalities per hour per km2) to the
operational hours ( ) in one year and total hazardous area (km2) within the Project. The expansion
factor is:

where n is the number of WTGs, and is the circular area (2-D hazardous area) centered at the base of
a WTG having radius equal to the rotor-swept radius of the WTG (or proposed WTG). The expansion
factor is dependent on the number of proposed WTGs as well as the proposed rotor diameter.
Daylight hours were estimated to be 4,467 hours per year using sunrise and sunset times at the Project
site.
The collision rate, C, is the rate of an eagle colliding with a WTG per exposure in the hazardous area,
where all collisions are considered to be fatal. The prior distribution presented by USFWS was estimated
using results taken from the Whitfield (2009) study of avoidance rates, including golden eagle data from
four wind facilities: Altamont, Tehachapi, San Gorgonio, and Foote Creek Rim wind resource areas. The
Beta distribution is intended to model collision rates across all sites considered for prediction of annual
eagle fatalities. The USFWS collision rate prior distribution is given as:
, with parameters =2.31 and

=396.69.

The mean collision rate was 0.0058 using the USFWS collision rate prior distribution. Based on the
limited understanding of bald eagle and wind facility interaction, it is probable that these present
conservative estimates of bald eagle collision rate.
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In addition, annual eagle fatality rates at the Project were predicted using the Bayesian collision risk
model with an alternative collision rate distribution presented in Bay et al (2016). The mean collision
rate was 0.0029, and the collision rate prior distribution is given as:
, with parameters

= 9.28and

= 3,224.51.

The distribution of predicted annual fatalities can be estimated as the product of the expansion factor,
the exposure rate posterior distribution, and the collision rate prior distribution:

The distribution of estimated annual fatalities is used to obtain statistics such as estimates for the mean,
standard deviation, and 80th credible interval of annual fatalities.
Credible intervals (i.e., Bayesian confidence intervals) were calculated using a simulation of 10,000
Monte Carlo draws from the posterior distribution of eagle exposure (𝜆𝜆) and the collision rate
distribution (C); (Manly 1991). The product of each of these draws, with the hazardous area
corresponding to WTG type, was used to estimate the distribution of possible fatality rates at the
Project. Consistent with the ECPG, the mean and upper 80th credible interval were used to predict
annual fatality rates at the Project (USFWS 2016a).
The collision risk model was run for each season separately, and the seasonal prediction distributions
were combined to predict annual take at the Project. The season with the highest bald eagle fatality rate
was spring (1.36 eagles per spring season), and the season with the lowest bald eagle fatality rate was
fall (0.54 eagles per fall season). Golden eagle fatalities were predicted to be highest in winter (0.51
eagles per season) and lowest in summer (0.07 eagle fatalities per summer season). Annual predicted
fatality rate using operating hours was 4.8 for bald eagles (upper 80th credible interval) and 1.65 for
golden eagles (upper 80th credible interval). Based on the 80-percent credible interval predictions for the
Project), the Applicant is requesting take authorization from the USFWS for an estimated 146 bald
eagles and 50 golden eagles over 30 years. To predict the take over 30 years, the 80th credible interval
was multiplied by 30 and rounded to the next whole eagle.
Annual fatalities were also predicted using the collision risk model with an alternative collision rate prior
distribution (Bay et al. 2016). The predicted fatality rate was 1.7 for bald eagles per year (upper 80th
credible interval) and 0.74 for golden eagles per year (upper 80th credible interval) using the Bay et al.
collision rate prior distribution. The take over 30 years is predicted to be 66 bald eagles and 23 golden
eagles.
These predictions represent a conservative maximum estimate of take for the Project because they are
based on the largest rotor-swept area anticipated to result from WTG models being considered.
Northern Goshawk
One record from 1996 of a northern goshawk occurs outside the Project Area, where larger trees and
habitat for this species exist. Although no individuals of this species were observed in the bird surveys,
the potential exists for this species to occur in the Project Area, while foraging or migrating. Overall use
of the Project Area by breeding northern goshawks is low and impacts to this species are not
anticipated.
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Peregrine Falcon
One Peregrine Falcon was observed in the Project Area during the avian point count surveys. No known
eyries are located within 3 miles of the Project Area. Cliff habitat for this species does not occur in the
Project Area, and Peregrine falcons probably only use the site for foraging occasionally or to fly over.
Use of the Project Area is likely rare and therefore less than significant operational impacts to peregrine
falcons are expected.
3.4.4.3

Decommissioning

Decommissioning activities will result in the similar impacts to biological resources as Project
construction activities.
3.4.5

Impacts of the No Action Alternative

Under the No Action Alternative, the Project would not be constructed. The No Action Alternative would
maintain the current condition of the study area. Ongoing commercial forestry activities would continue
to occur on Weyerhaeuser land, which would primarily impact forested habitats and associated wildlife
species (including avian species) through tree clearing and loss of habitat. As indicated above an
additional 2,000 acres per year are planned for harvest in the Vail Tree Farm as part of ongoing
commercial forestry operations (Lowe 2018). Wildlife species would also continue to avoid areas being
actively harvested and less mobile species would continue to be at risk of direct mortality from the
ongoing use of access roads and forestry equipment. In addition, hunting activities would continue
within the Project Area and would help in managing elk and deer herds to prevent populations from
increasing dramatically.
3.4.6

Mitigation Measures

The following mitigation measures are identified to avoid, minimize, and compensate for potential
impacts to biological resources during construction and operation of the Project to the extent feasible.
3.4.6.1

Pre-Construction Assessment

Although pre-construction assessments are not a mitigation measure per-se, their purpose is to assess
existing conditions of areas proposed for wind energy development and determine whether they
include sensitive habitats, resources, or species which could be irretrievably impacted. Thus, these
assessments represent the first step in impact mitigation – i.e., identification of sensitive resources that
should be avoided through careful site selection and project design. As explained below, by avoiding
certain development locations impacts to sensitive resources were avoided altogether.
The Applicant followed a tiered evaluation process similar to the process outlined in the USFWS LandBased Wind Energy Guidelines (WEG) (USFWS 2012) and WDFW Wind Development Guidelines to assess
potential impacts of the Project and identify measures to avoid, minimize, and mitigate potentially
adverse impacts. During Tier 1 site screening assessments per WEG, the scale of the Project was
considerably reduced from 98 WTGs to 61 WTGs and then again to the current 38 WTG layout. The
reduction in Project footprint eliminated WTGs in areas that contained suitable habitat and
concentrated development in areas of active forest management, as summarized below.
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Tier 1/Stage 1 – Preliminary Site Evaluation (Landscape Scale Screening)
The intent of the Tier 1 analysis of the WEG is to identify landscape scale factors that could be important
to wildlife such as large blocks of intact native habitat or intact ecological communities. Further, the
analysis considers if a wind project is proposed in designated critical habitat for sensitive species.
Similarly, Stage 1 of the ECPG is a landscape-scale analysis where a developer considers the potential
occurrence of breeding, wintering, or migrating eagles. The Applicant conducted a landscape-level
assessment of habitat for species of concern and requested existing information and literature from the
USFWS and the WDFW and met with both agencies in May of 2011. This information informed the
Applicant’s site selection and ultimately led to a site located on active logging/forest management lands,
which aligns with the Tier 1/Stage 1 objectives of selecting a Project area that would avoid and minimize
impacts to wildlife and other ecological values. Additionally, the Applicant’s WTG layout limited WTGs to
the ridgeline, which does not contain habitat for species of concern. The Applicant also evaluated at
other options near the current Project area within Weyerhaeuser lands, but these other sites could not
meet other economic and environmental constraints affecting the economic viability of the Project.
Tier 2/Stage 1 – Site Characterization (Broad Characterization of One or More Potential Project
Sites/Desktop Surveys)
Based on the information received and decisions made during Tier 1/Stage 1, the Applicant conducted
desktop surveys of the Plan Area and prepared a Site Characterization Study. Desktop surveys concluded
that the Project could potentially support two ESA-protected listed avian species (murrelets and northern
spotted owl), four ESA-protected aquatic species (bull trout, Chinook salmon, coho salmon, and
steelhead), and the two BGEPA-protected eagle species. The Applicant determined that it could avoid all
impacts to the four protected aquatic species. The Project was originally intended to be 98 WTGs.
However, upon completion of desktop surveys, the Applicant discovered that preliminary WTG layouts
overlapped with murrelet nesting areas and would be proximate to Spotted Owl Special Emphasis Areas
(SOSEAs). The Applicant then decreased the size of the Project from 98 WTGs to 61 WTGs. This reduction
moved the Project away from Skookumchuck Reservoir (with known eagle activity) and away from known
SOSEAs and murrelet nesting areas to the southeast. This move allows the Applicant to further reduce
impacts and risk of take of the Covered Species. The Applicant communicated the results of its Tier 1 and 2
site characterizations to the USFWS and WDFW in June of 2012. The Applicant then communicated the
current layout during the 2013 and 2014 discussions regarding survey approaches, described below. In
2017 the Applicant reduced the Project to 38 WTGs, further minimizing Project impacts to wildlife,
including the murrelet, golden eagle, and bald eagle.
Tier 3/Stage 2, 3, 4 – Field Studies to Document Site Wildlife and Habitat and Predict Project Impacts
The Applicant presented its initial survey protocols to the USFWS and WDFW, and the agencies supported
the presented approach. General avian use studies and murrelet-specific studies started in 2013 and
continued in 2014. The Applicant conducted eagle use surveys in 2015 through 2017 and added IdentiFlight®
Scout units for survey support in 2017. The Applicant conducted bat acoustic surveys in 2015 and again in
2017. The Applicant added the second round of bat acoustic surveys in response to USFWS and WDFW
recommendations of August 26, 2016, and September 1, 2016, respectively. These surveys are described in
more detail in the Appendix 3.4-3.
In response to the Tier 3 surveys, the Applicant removed the two WTG locations nearest to
Skookumchuck Reservoir in the northwest portion of the Plan Area. The eagle use surveys indicated
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higher eagle use in the vicinity of these two WTGs in comparison to the rest of the Project. Throughout
this time, the Applicant continued to coordinate with the USFWS and WDFW with respect to potential
impacts to murrelets and bald and golden eagles in efforts to develop the Habitat Conservation Plan
(HCP). The HCP was developed to support the application for an Incidental Take Permit.
3.4.6.2

Construction and Decommissioning

Impacts to vegetation and wildlife during construction and decommissioning will be minimized by the
implementation of BMPs required as part of the NPDES Construction Stormwater Permit, CWA Section
404 Nationwide Permit (may be required), CWA Section 401 Water Quality Certification (may be
required), HPA, and Lewis and Thurston County critical areas regulations.
Plants
The Applicant will develop and implement a SWPPP. This design level plan will prescribe the use of BMPs
that are standard features of such plans. The SWPPP will include BMPs to minimize the importation of
invasive species, such as wheel wash of construction vehicles and dedicated construction entrances.
Following final grading areas of temporary disturbance will be restored or revegetated where
appropriate. The methods and goals for restoration will reflect the anticipated post-construction uses of
these lands as described in Section 2.5.11. The Applicant will develop and implement a Temporary
Construction Area Restoration Plan which will identify the specific restoration activities to be conducted
in temporarily disturbed areas to restore the temporarily disturbed habitat and prevent erosion from
occurring after construction activities have concluded. The Temporary Area Restoration Plan will include
revegetation efforts, weed and invasive species treatments, and no less than two years of monitoring.
During construction, the Applicant will minimize the potential for landslides and soil erosion as
described in Section 3.1.6.1; these measures will minimize impacts to adjacent vegetation and habitat
from uncontrolled landslide and erosion events.
Wetlands
All Project facilities will be sited to avoid wetlands and wetland buffers and temporary erosion and
sedimentation control measures will be installed to prevent sedimentation from discharging into the
wetlands and wetland buffers. Portions of haul routes (see Section 3.11.4.1) where ground disturbance
may be required to improve route access for oversize and overweight Project components, will be
surveyed for the potential presence of wetlands and surface water resources prior to ground
disturbance taking place. Should wetlands be found within construction footprints or their buffers, they
will be identified and rated in accordance with critical area ordinance requirements.
Wildlife
To minimize potential collisions with wildlife during construction and decommissioning, a vehicle speed
limit of 25 miles per hour will be posted and enforced within the Project Area.
Fish
Construction within the regulated shoreline buffer will be conducted in accordance with the mitigation
requirements of the Substantial Shoreline Development permit. Erosion and sedimentation control
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measures will be implemented at the beginning of the construction process and will be incorporated
into the design and contractual requirements to minimize the potential for sediment from the Project
from entering headwater systems and streams. Erosion and sedimentation control will be standard
practice during the active construction, restoration, and cleanup stages of the construction process. The
Applicant will develop and implement a SWPPP. This design level plan will prescribe the use of BMPs
that are standard features of such plans. The Project SWPPP will be based on and comply with Ecology’s
Stormwater Management Manual for Western Washington, the DNR Forest Practices Applications and
Notifications (FPA/N), the DNR Road Maintenance and Abandonment Planning (RMAP), any stipulations
of the WDFW HPAs, and Lewis and Thurston County stormwater regulations.
Disturbances to riparian habitat will be undertaken by the Applicant, but will be regulated under the
forest practices requirements applicable to previous forestry/wind energy conversion management
plans.
3.4.6.3

Operations

Plants
Operation of the Project will not result in the potential for disturbance of vegetation communities or
rare plants. During Project operation, maintenance activities will be confined to right-of-way, access
roads, and areas surrounding Project components avoiding impact to vegetation. The Applicant will
monitor vegetation re-establishment following implementation of the Temporary Construction Area
Restoration plan. The Applicant will monitor re-vegetated areas for the presence of noxious weeds and
will spot treat infestations via approved herbicides or hand pulling.
Wildlife
As part of the Project and in accordance with the Land-Based WEG (USFWS 2012), the Applicant will
develop and implement a Bird and Bat Conservation Strategy (BBCS) prior to Project operations. A wind
energy project-specific BBCS is an example of a document or compilation of documents that lists the
steps a developer has taken to apply these Guidelines to mitigate for adverse impacts and address the
postconstruction monitoring efforts the developer intends to undertake. A developer may prepare a
BBCS in stages, over time, as analysis and studies are undertaken for each tier. It will also address the
postconstruction monitoring efforts for mortality and habitat effects. Any USFWS review of, or
discussion with a developer, concerning its BBCS is advisory only, does not result in approval or
disapproval of the BBCS by the USFWS, and does not constitute a federal agency action subject to the
National Environmental Policy Act or other federal law applicable to such an action. The BBCS will be a
living document prepared prior to start of construction by and for use of the Project owner during
operations, and will be developed to be consistent with the final HCP and WEG.
A post-construction monitoring plan will be prepared, and fatality monitoring will occur for the first
three years, and at designated intervals over the life of the permit in coordination with USFWS and
WDFW.
The Applicant will install self-supporting permanent meteorological towers, thereby minimizing avian
collisions by avoiding the use of guy-lines to support the towers.
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Marbled Murrelets
The Applicant is applying for an Incidental Take Permit (ITP) for marbled murrelets. In coordination with
USFWS and WDFW, and Lewis and Thurston counties critical areas ordinances, avoidance, minimization,
and mitigation measures will be incorporated into the Project. These measures are detailed in the HCP,
which satisfies the requirements for a fish and wildlife habitat mitigation plan under the CAO, LCC
17.38.510. These include:
•

To minimize potential collisions with murrelets during Project operation, seasonal WTG
curtailment will be applied to WTGs that had the highest murrelet passage rate during preconstruction radar surveys. During the first three years of operation, the maximum curtailment
at the facility will include seasonal curtailment from May 1 to August 9 at 10 WTGs located at
the eastern and western ends of the Project for a period of three hours each morning (i.e., 1.75
hours before sunrise and 1.25 hours after sunrise). This time period corresponds to the high-use
flight period when murrelets travel between their marine foraging habitats and inland nesting
habitat. Modifications to the curtailment program (e.g., duration and location of WTG
curtailment) after the first three years of operations will be based on results collected during
post-construction compliance monitoring and will be triggered through the Adaptive
Management strategy. Furthermore, reduced seasonal curtailment could occur if alternative
take reduction strategies emerge; they will be considered if they are demonstrated to be
effective. Flight diverters will be installed on all aboveground transmission and distribution lines
to minimize collision risk according to Avian Power Line Interaction Committee (APLIC)
suggested practices (APLIC 2012). Technological advancements in line-marking systems now
include diverters that are visible to birds in low-light conditions.

•

Flight diverters will be installed on all aboveground transmission and distribution lines to
minimize collision risk according to Avian Power Line Interaction Committee (APLIC) suggested
practices (APLIC 2012). Technological advancements in line-marking systems now include
diverters that are visible to birds in low-light conditions. The exact locations are being
determined at this time, based on several factors including habitat, waterbodies and resulting
risk levels assessments.

•

To reduce the potential influence of artificial lighting on the murrelet flight behavior, shielding,
baffles, or other hardware will be used on buildings or freestanding fixtures to promote down
lighting (USFWS 2018b). Reduced use of lights will be incorporated into the Project design,
consistent with Federal Aviation Administration (FAA) and operational safety requirements. Per
FAA regulations, blinking red obstruction lighting will be installed on 26 of the 38 (68 percent) of
the WTGs. A study in Michigan found the use of blinking lights reduced avian fatalities by 50 to
71 percent compared to non-blinking/steady burning lighting (Gehring et al. 2009).

•

To minimize potential for vehicle collisions with murrelets during Project operation, vehicle
speed limits of 25 miles per hour will be posted and enforced for wind operations staff within
the Project.

•

To reduce the potential for the artificial increase of potential nest predators in the Project and
surrounding landscape, a garbage abatement policy will be in place that prohibits the disposal of
garbage in the Project Area.

The Applicant will fully mitigate the impacts of the taking of murrelets by acquiring conservation lands
that promote the preservation and enhancement of suitable nesting habitat for murrelets. In
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coordination with the USFWS and other stakeholders, the Applicant will acquire conservation lands that
are strategically located to maximize their biological significance for murrelets. Conservation lands will
be selected to maximize habitat connectivity to areas of known murrelet occupancy or nesting and
adjacency to other conservation or management lands to create larger blocks of protected space
(USFWS 2017). Removal of abandoned or derelict fishing nets and other gear is an effective measure to
reduce incidental mortality of murrelets. Net removal will be accomplished by providing funding to an
organization already engaged in this work to implement a net removal program, and is an integral part
of the mitigation package for the Project. 2
The Applicant will convey a conservation easement to a non-profit conservation entity in perpetuity and
designate the USFWS as a third-party beneficiary. A management plan for the conservation land will be
developed by the conservation easement holder in a form acceptable to the Applicant, WDFW, and
USFWS prior to the commencement of Project operations. The cost of the mitigation project will include
funding for the easement-holder to implement the management plan. Acquisition of the conservation
easement and development of the management plan will occur prior to commencement of the Covered
Activities. The Applicant will partner with a nonprofit organization that will serve as its trustee to
manage the parcel for the benefit of murrelets.
Management actions that may be implemented to promote murrelet habitat are dependent on the
landscape and habitat characteristics of the parcel but may include selective thinning to accelerate
crown and limb development, 100-meter buffers to protect from windthrow and predator incursions,
road decommissioning, tree planting, or brush management. In conjunction with the conservation
easement holder, the conservation easement will be managed according to a long-term management
plan (“Management Plan”). The Management Plan will include the activities that may be implemented
to promote murrelet habitat; the nature and frequency of the activities, and will be tailored to the
landscape and habitat characteristics of the conservation easement. The Management Plan will include
an assessment and description of the baseline conditions of the conservation lands, a schedule of
implementation for the management activities and associate cost thereof, adaptive management
strategies, and reporting obligations. The Management Plan will be in a form acceptable to the
conservation easement holder, the Applicant, WDFW, and USFWS, and finalized prior to the
commencement of commercial operations. Further, should the conservation lands be utilized to provide
mitigation for impacts to wetlands or regulated shorelines, the Management Plan will include the
activities to be implemented to promote the enhancement or creation of riparian habitat to represent
additive benefits. If mitigation for impacts to wetlands and riparian habitat within the regulated
shoreline, relevant portions of the Management Plan will be prepared in coordination with the requisite
regulatory agencies.
The Applicant selected this approach because it provides a unique opportunity for meaningful
conservation measures and because of the proven record of conservation success, organizational
integrity, and stewardship goals of nonprofit organizations in the region. Funding a land acquisition
program is considered to be the best method of obtaining effective ecological mitigation, and the level
of funding would be commensurate with the level of impacts from the Project and habitat
characteristics of the conservation land.
Net removal will occur in Puget Sound waters, where benefits of net removal for murrelets have been quantified,
and an existing program has been established but had no ongoing funding. Murrelets might also benefit from
removal of derelict fishing gear in Washington’s Pacific Ocean waters, but no mechanism has been developed to
quantify those benefits, and there is no corresponding opportunity to fund an established net removal program in
the Pacific.
2
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Murrelet Adaptive Management
An adaptive management strategy was developed to ensure that murrelet mortality remains within the
authorized take limits of the murrelet. The strategy incorporates a feedback loop where the
effectiveness of avoidance and minimization techniques are reevaluated when a fatality occurs that
meets a particular threshold relative to the permitted take. Thresholds are presented as a tiered
progression of potential levels of take that may lead to an exceedance of the permitted take for the
Project. Each progressive level warrants an assessment of conditions and potential implementation of
additional minimization measures if take is on a trajectory to exceed the level permitted for the 30-year
term (Table 3.4-12).
A conservative estimate of 2.496 murrelet fatalities is predicted to occur per year. Adaptive
management begins with the detection of one murrelet carcass so that information on the fatality and
potential correlates of risk can be examined. As variability in the number of fatalities that occur per year
is likely, and that the take permit review period will coincide with the five-year eagle review period,
further adaptive management tiers will be based on short-term (Tiers 1-3) and long-term (Tier 4) review
periods. Thresholds are designed to trigger adaptive management measures in time to respond to
annual increases in fatalities and provide corrective actions to prevent a sustained high rate of take at
the Project. Tiers are structured to respond to single fatalities (e.g., found on search plot or incidentally),
rare events (e.g., three or more incidental fatalities), or increased fatality rates at different time scales:
annually or sustained over a number of years. Each tier includes a progressively more detailed
assessment of the fatality event or pattern and corresponding corrective action designed to ensure
permit compliance and associated compensatory mitigation.
The Applicant will implement adaptive management when the first fatality is discovered within a
monitoring year and build upon the body of information already collected to help inform patterns and
appropriate minimization measures (Table 3.4-12). Rare events such as incidental discoveries that
exceed the permitted take are also recognized by implementing standard carcass searches (if not
already being conducted), reviewing and revising the curtailment program if needed, and evaluating the
efficacy of the sample design (Tier 2). Similarly, if a take estimate is higher than the conservative annual
estimate of 2.496 murrelets within a monitoring year, radar or other available technology will be
deployed to monitor and evaluate murrelet passage at the Project, and enhanced avoidance measures
will be applied to high-risk areas or periods (Tier 3). To account for annual variation in fatality estimates
among monitoring years, a rolling average will be calculated to ensure the rate is not on a trajectory to
exceed the permitted take. If the level of take reaches or exceeds the permitted take, additional
avoidance, minimization, and/or curtailment actions need to be initiated as necessary to avoid any
unauthorized take.
If a threshold is reached, the Applicant will schedule a conference call with USFWS to occur within two
weeks of the discovery to discuss appropriate responses consistent with Table 3.4-12.
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1
2

Table 3.4-12. Summary of Stepwise Adaptive Management Process for Murrelet Take at the Skookumchuck Wind Power Project (Based on
a permitted take rate of 2.496 murrelets per year and totaling 75 murrelets (rounded up) over a 30-year permit period)
Tier

Threshold

Threshold Relative to ITP Limit

Avoidance and Minimization Measures1

1

During any monitoring year, one murrelet
carcass detected at any time.

Take is not on trajectory to
exceed permit limit is permitted
and fully mitigated.

• Assess murrelet fatality to determine if cause or risk factor can be
determined (e.g., location, season, weather, estimated time of death, or
other event) and whether management response is warranted.

2

Based on results of fatality monitoring during
any monitoring year, the estimated fatality
rate is on a trajectory that may exceed
permitted take (e.g., annual take estimate of
≥ 3 individuals) or if three fatalities are found
incidentally in any 12-month period outside of
standardized carcass monitoring.

Take potentially on trajectory to
exceed 30-year permit limit but
is currently permitted

• Review and modify monitoring design to improve probability of detection
as discussed in the Post-Construction Monitoring Plan.
• During intensive monitoring, if the site-wide probability a carcass is
available to be found and detected by searches (g) is less than 0.31, the
Applicant will modify the monitoring program to achieve a g value that is
0.31 or greater.
• Revise the turbine curtailment program if the pattern of fatalities at the
Project indicates that adjustment to the selection or timing of turbines
being curtailed may reduce fatalities (e.g., changing which turbines are
curtailed and/or time of day or duration of curtailment). No change in
maximum hours of curtailment.
• To address this rare event, initiate Evaluation Phase monitoring.

3

At the conclusion of any five-year monitoring
period, the estimated average fatality rate is
on a trajectory to exceed the level of
permitted take (e.g., ≥13 murrelet fatalities
estimated for Years 1-5, >25 murrelets for
Years 1-10, etc.).

Take potentially on trajectory to
exceed 30-year permit threshold
but is currently permitted

• Consider alternative minimization options that may include the
deployment of marine radar monitoring to evaluate passage rates at the
Project to optimize effectiveness of curtailment strategy or other proven
risk minimization technologies. Enhanced avoidance and minimization
measures will be applied to high-risk areas or periods (e.g., nesting
season), which may include revising the turbine curtailment program (e.g.,
changing which turbines are curtailed and/or time of day or duration of
curtailment) if the pattern of fatalities at the Project indicates that
adjustment to the selection or timing of the 10 turbines being curtailed
may reduce fatalities. Additional curtailment not-to-exceed 900 turbine
hours above the baseline (baseline = May 1-Aug. 9 at 10 turbines for 3
hours per day = 101 days x 10 turbines x 3 hours = 3,030 hours). Consider
the need for a permit amendment.
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1
2

Tier

Threshold

Threshold Relative to ITP Limit

4

At any point during Project operation the level
of take, estimated and incidental, exceeds 75
murrelets.

Depending on when this occurs
in the permit term, take is likely
to be on a trajectory to exceed
the 30-year permit threshold

1

Avoidance and Minimization Measures1
• Consult with USFWS regarding actions necessary to avoid unauthorized
take until authorization of additional take has been achieved.

Each tier incorporates the preceding avoidance and minimization measures. Example: Tier 3 includes the reevaluation of the curtailment program, an additional year of
Evaluation Phase monitoring, in addition to avoidance and minimization measures discussed in Tiers 1 and 2.
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Conservation Lands
Regional Assessment of Conservation Priorities
To identify potential conservation lands that could be used to mitigate the incidental take of murrelets
from Project operation, the Applicant used a tiered approach that (1) started with a board-scale
assessment of regional conservation priorities, (2) used the conservation priorities to narrow the
geographic area under consideration, and (3) implemented a finer-scale screening process that
evaluated potential conservation lands using the following criteria which attempted to maximize the
biological contribution to murrelets:
•

Parcels were preferably located within approximately 25 miles of marine waters, which is the
approximate distance of the Project to the nearest marine waters (e.g., foraging habitat).

•

In the case of private lands, parcels that were currently not protected for the conservation or
enhancement of murrelet habitat but contained suitable nesting habitat were preferred.

•

NGO lands, unencumbered easements, or other trust lands for which the management vision of
the parcel is to directly enhance and conserve murrelet nesting habitat were preferred.

•

Parcels located adjacent to occupied habitat which created a larger block of contiguous habitat
were preferred over isolated, non-contiguous parcels that did not contribute to landscape
connectivity of habitat.

•

Parcels that contained a range of tree seral stages and species composition that provided a
range of habitat conditions including: currently suitable nesting habitat, buffer habitat
surrounding nesting habitat, forest which would grow into suitable nesting habitat during the
30-year permitted take ITP term were preferred.

•

Conservation opportunities identified through the regional assessment were shared with
biologists from the USFWS and WDFW.

Conservation opportunities identified through the regional assessment were shared with biologists from
the USFWS and WDFW.
Based on the results of the regional assessment and outreach with various land-management
organizations, the Applicant reviewed 13 parcels that totaled approximately 11,250 acres. Conservation
lands were located in three general regions: (1) Cascade Mountain foothills in the vicinity of the Project,
(2) western Olympic Peninsula, and (3) southwest Washington (including two parcels within Pacific
County).
Several areas that totaled approximately 1,460 acres were considered in the western Olympic Peninsula.
Potential conservation areas were located in the low elevation Sitka spruce zone, which was identified
as a conservation priority (Raphael et al. 2008). However, the large federal (e.g., USFS, National Park
Service), and state-land (WDNR) holdings and their contribution to suitable murrelet habitat decreases
the importance of smaller, localized conservation projects that may have a relatively larger benefit
elsewhere. For these reasons, conservation opportunities in the western Olympic Peninsula were not
pursued.
The southwest Washington region (including Pacific County) has been identified as a high conservation
priority by USFWS for increasing the murrelet population in a conspicuous gap in habitat distribution
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(Raphael et al. 2008; WDNR 2016). Of the approximate 9,500 acres evaluated in the southwest region,
two parcels that total approximately 616 acres within Pacific County were identified as potential
conservation lands to mitigate take at the Project. The following section provides a more detailed
assessment of the potential conservation lands.

Figure 3.4-8.

Surrounding Ownership and Landscape in the Vicinity of the Proposed Conservation
Lands
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Each parcel is approximately 300 acres (616 acres total) and currently managed as private industrial
forest land that has a timber harvest rotation of approximately 40 to 45 years. Based on timber cruise
data, the most recent timber harvest was over a decade ago in 2003. Portions of each parcel have had
detections of subcanopy flight behavior which has precluded timber harvest in approximately half of the
parcels. Each parcel has high growth potential and productivity based on soil conditions and tree types
as determined by the current owner and independent third party. If parcels are not placed in
conservation status, areas unencumbered by Forest Practices Application (FPA) restrictions would
continue to be harvested, which would continue the deleterious effects of habitat fragmentation in a
region of murrelet conservation priority.
Dozens of streams and riparian features are present within the conservation lands. In one of the parcels,
an unnamed drainage/stream traverses the parcel in a southeastern direction and divides into smaller
riparian features/streams that crisscross the parcel. The other parcel is dominated by a riparian
drainage/stream that runs in a southerly direction, with smaller tributaries running perpendicular and
across the site. Should these conservation parcels be utilized as mitigation for the project’s impacts to
wetlands or vegetation clearing along regulated shoreline, the Management Plan will reflect that action
to be taken to ensure the management of the lands represents an “additive” benefit to riparian habitat.
Summary of Benefits at the Conservation Parcels
Following consultation with USFWS the Applicant has estimated the potential productivity of the
mitigation parcels. Based upon observed habitat conditions at each parcel, the mitigation parcels are
reasonably certain to support, collectively, two to four nest sites per year. The average productivity of
the nests is expected to be 0.55 fledglings per year. McShane et al. (2004). Consistent with the
population viability analysis in section 5.1.3.1, above, each fledgling is assumed to have a probability
0.476 of surviving to age 2 (the age of first breeding). Thus, the conservation parcels can be expected to
produce 15 to 30 adult murrelets over the 30-year term of permitted take the ITP.
The conservation parcels would be held in perpetuity and maintained as conservation lands long after
the expiration of the permitted take ITP and decommission of the Project. Therefore, the biological
benefits and ecological services of the conservation lands would reach far beyond the time horizon of
permitted take. the ITP term.
Net Removal
The removal of abandoned or derelict fishing nets is an effective measure to reduce incidental mortality
of murrelets (USFWS 2017b). Murrelets become entangled in the fishing nets while foraging, which
leads to death of the individual and loss of future reproductive productivity (USFWS 2012b). Fishers in
Washington waters are legally required to report lost nets and the agencies that regulate those fisheries
are supposed to assure that at least 75 percent of those nets are removed from the water each year
(USFWS 2017b). But despite fisher reporting obligations, lost nets are routinely discovered by
enforcement agencies, the public, and a nonprofit organization that is engaged in the tracking and
removing lost nets. The applicant will enhance existing net removal efforts by providing funding to the
nonprofit organization currently engaged in this work to identify and remove newly lost nets and net
segments.
The first priority for the funds will be the identification and removal of lost nets and net segments,
where funding for the removal work is not being provided by fishery regulators. Should funding for
removal of all discovered nets, in addition to those reported by fishers, be provided by or through
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fishery regulators, then the applicant’s funds will be used to expand the net removal program through
surveys or other efforts to locate unreported lost net segments.
The Applicant’s funding contribution would be made at the beginning of the permit term and so in
estimating the potential benefits of net removal the program is assumed to start in the first year of the
permit. The objective of the program will be to cause the removal of approximately 91 – 96 net
segments sufficient to save at least 53 murrelets, with the objective of fully offsetting the requested
take (Table 3.4-13). The Northwest Straits Foundation has worked on this program and has shown to be
very successful in saving murrelets. The location of net removal was determined based on discussions
with USFWS, and this approach has been approved by the USFWS. This objective is expected to be
reached in the first six years of the net removal program by removing a total of 91 nets, or 15.2 nets per
year on average. The number of derelict gill-net pieces that are needed used the recent analysis in the
Biological Opinion from the USFWS and Tribal stakeholders (USFWS 2017). Under these assumptions,
the applicant’s contributions to net removal would save 53.2 murrelets over the permit term.
An assessment of derelict fishing gear in the Puget Sound estimated that each net piece remaining in the
water entangled 0.00039 marbled murrelets per day for the first three years after becoming lost, and
0.000054 marbled murrelets per day in subsequent years (USFWS 2017b). These baseline murrelet net
entanglement rates were based on the estimated Zone 1 murrelet population during 2001–2007, as a
proportion of all seabirds in the region.
In evaluating the potential benefits for murrelets that would result from the Applicant’s contributions to
net removal, the murrelet entanglement rate has been adjusted to account for the continued decline in
the murrelet population in Zone 1. The estimated mean population size in Zone 1 in the period 2001–
2007 (when entanglement rates were estimated) was 7,642, while the current population is represented
by the period 2012–2016, with an estimated mean population size of 4,913. Thus, the adjustment factor
for density was 0.643, leading to adjusted entanglement rates of 0.000251 murrelets per day for three
years and then 0.0000347 murrelets per day in subsequent years.
In mathematical terms, let:
n = 15.2 be the average number of nets removed annually
d = 365 be the number of days in a year
y1 = 3 be the number of years for which the initial higher entanglement/saving rate is applicable
y2 be the number of years for which the subsequent lower rate is applicable
r1 = 0.000251 be the daily rate for the first three years
r2 = 0.0000347 be the daily rate for the remaining years
Then the total number of murrelets saved, MS, is:
4
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The calculated indirect benefit to productivity of the saved birds conservatively assumes that saved
murrelets would produce offspring at half the rate as murrelets lost to collision. The direct loss of 2.496
murrelets annually (the requested take) was estimated to correspond to 0.701 chicks that otherwise
would have fledged, which – after accounting for survival – represented 0.334 two-year-olds
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(considered to be adult equivalents) annually. Over the 30-year permit term, the indirect loss due to
collision would be approximately 10 two-year-olds. The rate of indirect gain of two-year-olds associated
with removal of derelict nets was assumed to be half the rate of loss because a pair of saved adults
would be necessary to produce an offspring, whereas the direct loss of a single adult due to collision
would be sufficient cause for the loss of its offspring. Consider that the ratio of direct/indirect loss
halved equals the ratio of direct/indirect gain. If x = indirect gain, then 75/(10/2) = 53.2/x and x = 3.55.
Thus, under these assumptions, saving 53 adults by removing derelict nets would lead to the indirect
gain of 3 to 4 two-year-olds. This approach is conservative (likely to underestimate the indirect gain)
because estimation of indirect losses accounted for the proportion of actively breeding birds among
those that collide with turbines, a factor that is not applicable to indirect gain.
Alternative scenarios were conducted to address uncertainty in the assumptions that (1) as many as
15.2 nets could be removed annually, and (2) that all nets removed would be newly lost. Table 3.4-13
shows results for scenarios in which both the number of nets removed annually and the number of
years of removal were varied such that the total number of murrelets saved was not less than 53. If
fewer nets are removed annually, then the total number of nets needed increases as does the number
of years to remove those nets. For instance, removal of 9.5 nets each year for 10 years (95 nets total)
would still save 53.2 murrelets.
According to the Northwest Straits Foundation, nearly all nets removed from Puget Sound at this time
are newly lost nets. Therefore, the alternative scenarios involved modest adjustment to this assumption
such that most nets removed are newly lost while the remainder are 1 year old. Note that removing an
older net would be less beneficial because the higher entanglement rate is applicable only for the first 3
years after net loss. As shown in Table 3.4-14, saving at least 53 murrelets requires removal of additional
nets as the relative number of older nets increases. For instance, if 6 nets were 1 year old at the time of
removal, then 96 nets would need to be removed to save 53 murrelets.
Table 3.4-13.

Number of Years and Number of Nets Removed Necessary to Save at Least 53
Murrelets1

Years

Total Nets

Nets Per Year

Murrelets Saved

6

91

15.2

53.2

8

93

11.6

53.2

9

94

10.4

53.2

10
95
9.5
53.2
1. In each case, the prediction assumes that the removal is conducted in year 1 and each year thereafter for the
specified number of years.

Table 3.4-14.

Number of Nets Needed to Save at Least 53 Murrelets when Age of Nets is Varied1

Number of Nets
New

1 yr old

Total

Murrelets Saved

15.2

0

91

53.2

12.5

3

93

53.0

10.0

6

96

53.3
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1. In each case, the prediction assumes that at least 15.2 nets per year are removed for 6 consecutive
years and that the removal is first conducted in year 1.
Golden and Bald Eagles
As discussed above, the Applicant is applying for an ITP for golden and bald eagles. In coordination with
USFWS, and WDFW, and Lewis and Thurston counties’ critical areas ordinances, avoidance,
minimization, and mitigation measures will be incorporated into the Project. These include:
•

In 2017 the Applicant reduced the Project to 38 WTGs, further minimizing Project impacts to
wildlife, including the golden eagle, and bald eagle.

•

In response to the Tier 3 surveys, the Applicant removed the two WTG locations nearest to
Skookumchuck Reservoir. The eagle use surveys indicated higher eagle use in the vicinity of
these two WTGs in comparison to the rest of the Project. Throughout this time, the Applicant
continued to coordinate with the USFWS and WDFW with respect to potential impacts to
murrelets and bald and golden eagles.

•

Maximizing use of previously disturbed areas (i.e., agricultural lands, timberland) and avoiding
native habitats for facility locations as practicable.

•

Utilizing existing roads, where feasible.

•

Minimizing length and number of road and collection lines as practicable.

•

Using underground low-voltage collector lines to the extent possible to reduce eagle collision
and electrocution risk associated with above ground lines.

•

Following the APLIC (2006) guidance on power line design to minimize risk of electrocution.

Avoidance and minimization measures that will be implemented during operations include:
•

Implementing a mammal carrion reporting program in which carrion detected incidentally
during operations or maintenance activities onsite near WTGs is reported for removal.

•

Instructing operating staff to recognize and report eagles, if present onsite.

•

Establishing a 25-mph speed limit for operations staff on Project roads to minimize the risk of
eagle collisions.

•

Avoiding storage of materials and equipment near WTGs that could provide cover for rabbits or
other potential eagle prey (e.g., rock piles, pipes, etc.).

The Applicant will minimize potential impacts of take of eagles from operation of the Project by
implementing a machine vision technology called IdentiFlight® to curtail turbines when eagles are at
risk. Currently, two IdentiFlight® towers are planned for the Project. While this provides additional
minimization for potential take of eagles, the requested take estimate has not been reduced based on
this minimization effort because the technology has not been accepted by the USFWS. Mitigation for
take of eagles has been proposed based on unminimized estimates. The IdentiFlight® technology will
undergo up to two years of testing at the facility. Each IdentiFlight® tower consists of a ring of eight
fixed, wide field of view (WFOV) cameras and one set of two movable high resolution stereo cameras
(HRSC) mounted on a tower. The WFOV cameras and lenses are designed to register an eagle-sized
object up to 1,000 meters away. IdentiFlight’s® technology determines motion that is of interest by
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comparing subsequent frames and ignoring objects not of interest, such as turbine rotors and clouds.
Once an object is detected, IdentiFlight® directs the HRSC to point at the object to determine distance to
the object and gather data to determine if the object is an eagle or not an eagle. Each IdentiFlight®
tower produces a large amount of data (1 gigabyte of data per second, with frame rates from 200 to 300
milliseconds per frame) that provides an opportunity for data analysis and interpretation.
While take of individual bald eagles will occur, the overall population of bald eagles is increasing, both
nationally, within the eagle management unit, and the local area population (LAP) in which the Project is
located. The predicted take is lower than the 5-percent LAP take benchmark when considered with all
other authorized take in the LAP. The USFWS has analyzed the impacts of bald eagle take and concluded
that take of less than 5% of the LAP will have impacts that will not threaten the persistence of the LAP
and is compatible with the preservation of bald eagles (USFWS 2016a). Therefore, the impacts of the
take requested for bald eagles will have a minimal effect on the sustainability of the LAP or range-wide
population. The use of IdentiFlight® will minimize the Project’s impacts to bald eagles. Additionally, the
mitigation provided for murrelets will be directly beneficial through its protection of riparian corridors
and habitat conservation.
All golden eagle take must be offset at a ratio of 1.2:1, and mitigation will be provided in five-year
increments. Under the current federal eagle permit program, the only USFWS-approved An accepted
mitigation method available to quantify the number of to offset golden eagle take is power pole
retrofits. The USFWS REA provided in ECPG Appendix G was used to determine the number of power
pole retrofits that needed to be completed to offset the predicted golden eagle take of 1.65 individuals
per year for the first five years. Consistent with the REA, a 30-year life of retrofit was assumed, and a
1.2:1 mitigation ratio was used (USFWS 2016a). Considering this, the REA calculates that 117 power pole
retrofits of high-risk poles (to golden eagles) are needed over the first five years of operation. The
Applicant will fund power pole retrofits at the end of each five-year review period, less any mitigation
credits left over from the preceding five-year period, such that mitigation will remain ahead of any eagle
take.
An integral component of the ECPG and compensatory mitigation program to offset eagle take is
identifying applicable actions to retrofit, reframe, or rebuild power poles (i.e., power pole modifications)
to “avian-friendly” designs, reducing the potential short- and long-term electrocution risk to eagles. This
program encompasses initiating communications with an electric utility and the APLIC to identify and
implement practical considerations when developing a pole modification program to offset eagle take at
a wind facility. The following process summarizes the recommended phases and steps to facilitate this
process and associated communications.
The Applicant is working to partner with a utility to identify high-risk poles and implement power pole
retrofits. The Applicant and the utility will conduct the risk assessment for at-risk poles within the
selected utility’s service territory for future pole modifications. The risk assessment will examine the
overlay of eagle use areas, applicable habitats, and power lines to identify applicable mitigation areas,
starting with a desktop analysis and verification in the field. These results, in conjunction with PSE
engineering and management input, would determine the best geographic locations for the pole
modifications and whether existing poles would be retrofitted, reframed, or rebuilt, and how best the
mitigation dollars would be applied. Data recorded during the field risk assessment would include:
•

Pole identification number

•

Global Positioning System (GPS) waypoint and photo numbers
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•

Pole configuration

•

Existing equipment and number of exposed jumper wires

•

Grounding practices on each structure

•

Suggested retrofits, if applicable

•

Any existing bird fatalities or signs of bird use

•

Common habitats and human-use influences

•

Overall habitat value for eagles

•

Topography of pole

•

Priority ranking.

Monitoring Program
A monitoring program will be implemented to verify ITP permit compliance through evaluation of the
level of take of the covered species (murrelet, golden eagle and bald eagle), to provide progress reports
on the fulfillment of mitigation requirements, and to enable evaluation of the effectiveness of the
minimization and mitigation actions in meeting the biological goals and objectives. The monitoring
program consists of mitigation effectiveness monitoring to ensure that the mitigation projects are
implemented and functioning as planned and that compliance monitoring to evaluate the level of take
of the covered species at the Project is conducted. Monitoring will provide a feedback loop into the
decision-making process that will help inform adaptive management decisions. Monitoring results will
be reported annually to the USFWS.
The compliance monitoring program that will be implemented will provide the information necessary to
assess Project impacts. Based on information derived from monitoring, adaptive management will be
used to make modifications to the proposed minimization and mitigation measures.
Take compliance monitoring will be conducted in three phases: Evaluation Phase, Implementation
Phase, and Re-evaluation Phase. In all phases, fatality monitoring will be conducted to determine the
number of carcasses detected. As part of the fatality monitoring, the area available to be searched will
be mapped, and searcher efficiency and carcass persistence will be measured with field trials. At the end
of each year of fatality monitoring, a report will be developed that presents the estimated number of
fatalities. Specific details of the fatality monitoring plan are discussed further below.
Evaluation Phase – The Evaluation Phase is the most intensive phase of monitoring. Because the
quantification of the risk to the covered species and the effectiveness of minimization measures have
some degree of uncertainty, monitoring will be most during years 1, 2, and 3 of Project operation. A key
aspect of Evaluation Phase monitoring is that 100 percent of turbines will be searched each year.
The application of radar monitoring during project operation has been addressed and is included as an
Adaptive Management strategy (see Appendix 3.4-5, Table 32). In addition, during the first year of the
project, radar monitoring will be conducted to further evaluate the use of murrelets at the Project. Radar
monitoring will be conducted from July 1 to August 9 from 105 minutes before sunrise to 75 minutes after
sunrise. Additional radar monitoring will be considered as needed in accordance with the adaptive
management framework described in 3.4.6.3 to further evaluate peak activity times.
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Implementation Phase – After completion of three years of Evaluation Phase mortality monitoring,
provided adaptive management measures are not implemented, the Applicant will implement
Implementation Phase monitoring using the Evaluation Phase monitoring plan during years 7, 15, 22,
and 30 of Project operations. However, if it is determined the Applicant is in compliance with the ITP
Project permit requirements during the Implementation Phase monitoring, a stepped-down approach to
monitoring may be adopted and will depend on the estimated take and attributes of the monitoring
program. The Implementation Phase will remain as outlined above for the remainder of the operational
life of the Project unless a short-term or long-term adaptive management trigger is reached during the
operational life of the Project.
Re-Evaluation Phase – If a short-term or long-term adaptive management trigger is met, operational
changes will be considered as needed in accordance with the adaptive management, and one year of
Re-evaluation Phase monitoring will be conducted following the operational change to confirm the
altered operational adjustment protocol’s effectiveness at reducing eagle or murrelet mortality to a
level sufficient to maintain annual take of the covered species below the estimated level. The level of
effort in monitoring would be the same intensity as the Evaluation Phase. After a year of Re-evaluation
Phase monitoring, the Applicant will return to conducting the Implementation Phase monitoring.
Effectiveness Monitoring
Unavoidable incidental take of murrelets at the Project will be mitigated by the purchase and
maintenance of conservation lands that provide suitable nesting habitat. Effectiveness monitoring at
mitigation lands will include an annual assessment report that verifies the parcel is intact and available
to murrelets for nesting. The specific effectiveness monitoring program will be developed by the
conservation entity in cooperation with state and federal partners and included in the management
plan.
Post-retrofit monitoring for target pole modifications completed as part of the compensatory eagle
mitigation program achieves three objectives: (1) a check on device and material installation (i.e., was it
done correctly or are there signs of operational issues), (2) device and material longevity (i.e., exposure
to environmental conditions), and (3) efficacy of the installation (i.e., are there signs of subsequent bird
mortality). Permanent modifications (e.g., pole reframing or replacement to achieve 60 inches of
horizontal and 40 inches of vertical clearances between phase-to-phase and phase-to-ground contacts)
may require only one post-construction monitoring check, since these modifications would apply to the
life of the pole (~50 years). For retrofits to existing structures (e.g., applying cover-up), one complete
examination of the retrofits would be warranted post-retrofitting. Additional monitoring during the life
of the permit would depend on geographic location (e.g., coastal vs. inland), habitats, types of retrofits
completed, and pole configurations (e.g., complicated equipment poles vs. simple tangent poles). The
entity responsible for this monitoring will have expertise in the electrical infrastructure and approaches
to minimize electrocution risk. The monitoring regime elements (e.g., frequency, roles and
responsibilities, reporting) should be negotiated among the Applicant, PSE, and USFWS.
Adaptive Management Strategy
The adaptive management framework described below aims to provide a similar approach for two
species that differ in their management and biology so that the level of response is generally similar
within a tier. Following the framework of the Eagle Rule (USFWS 2016a), eagle take will be evaluated
during a five-year review period. Although murrelets are not managed on five-year review periods, the
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adaptive management approach is aligned with eagles to provide consistent timing for evaluations of
the recognized take against the permitted limit. The estimated number of fatalities, which accounts for
imperfect detection, will be used to evaluate the annual take estimate against the take limit. To be
responsive to the detection of a carcass incidental to the standardized fatality monitoring, all carcasses
discovered will be used when evaluating the need for adaptive management. For example, the two
eagle carcasses found incidentally by operations staff outside a search plot will not be included in the
fatality estimate but will be used to determine if an adaptive management response is warranted.
Murrelet Adaptive Management
An adaptive management strategy was developed to ensure that murrelet mortality remains within the
authorized take limits of the murrelet.ITP received by the Applicant for the Project. The strategy
incorporates a feedback loop where the effectiveness of avoidance and minimization techniques are
reevaluated when a fatality occurs that meets a particular threshold relative to the takeITP limit.
Thresholds are presented as a tiered progression of potential levels of take that may lead to an
exceedance of the permitted take for the Project. Each progressive level warrants an assessment of
conditions and potential implementation of additional minimization measures if take is on a trajectory
to exceed the level permitted for the 30-year term.
A conservative estimate of 2.496 murrelet fatalities is predicted to occur per year. Adaptive
management begins with the detection of one murrelet carcass so that information on the fatality and
potential correlates of risk can be examined. As variability in the number of fatalities that occur per year
is likely, and that the take permit review period will coincide with the five-year eagle review period,
further adaptive management Tiers will be based on short-term (Tiers 1-3) and long-term (Tier 4) review
periods. Thresholds are designed to trigger adaptive management measures in time to respond to
annual increases in fatalities and provide corrective actions to prevent a sustained high rate of take at
the Project. Tiers are structured to respond to single fatalities (e.g., found on search plot or incidentally),
rare events (e.g., three or more incidental fatalities), or increased fatality rates at different time scales:
annually or sustained over a number of years. Each tier includes a progressively more detailed
assessment of the fatality event or pattern and corresponding corrective action designed to ensure
permit compliance with the ITP limit and associated compensatory mitigation.
As stated above, the Applicant will implement adaptive management when the first fatality is discovered
within a monitoring year and build upon the body of information already collected to help inform
patterns and appropriate minimization measures. Rare events such as incidental discoveries that exceed
the permitted take are also recognized by implementing standard carcass searches, reviewing and
revising the curtailment program if needed, and evaluating the efficacy of the sample design (Tier 2).
Similarly, if a take estimate is higher than the conservative annual estimate of 2.496 murrelets within a
monitoring year, radar or other available technology will be deployed to monitor and evaluate MAMU
passage at the Project, and enhanced avoidance measures will be applied to high-risk areas or periods
(Tier 3). To account for annual variation in fatality estimates among monitoring years, a rolling average
will be calculated to ensure the rate is not on a trajectory to exceed the permitted takeITP limit. If the
level of take is on track to exceed the permitted take, curtailment of 10 turbines will be increased in high
risk areas; not to exceed a maximum of 900 hours per year of total curtailment (Tier 4).
Consistent with the reporting requirement, if a threshold is reached, the Applicant will schedule a
conference call with USFWS to occur within two weeks of the discovery to discuss appropriate
responses.
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Eagle Adaptive Management
Based on the conservative nature of the eagle species fatality predictions, it is likely that the estimated
number of fatalities from the Project will be lower than what was predicted. However, if the results of
ongoing fatality monitoring indicates that the eagle mortality rate may be higher than predicted,
adaptive management measures will be implemented.
A total of 4.86 bald eagle and 1.65 golden eagle fatalities (upper 80-percent credible interval) are
predicted to occur per year. Assuming an overall detection probability of approximately 0.5 for eagles,
one carcass detected would represent two fatalities estimated. As few golden eagle fatalities are
predicted to occur, the implementation of adaptive management will occur after fewer detections of a
carcass than for bald eagles. Adaptive management begins with the detection of one golden eagle
carcass or two bald eagle carcasses so that information on the fatality and potential correlates of risk
can be examined. As variability in the number of fatalities that occur per year is likely, and the eagle take
permit review period is five years, further adaptive management steps will be based on the average
eagle fatalities after two years of monitoring. The adaptive management strategy was developed to
ensure that eagle mortality remains within the authorized take limits by increasing the management
actions that are undertaken if actual take approaches the allotted take. Thresholds are presented as a
tiered progression of potential levels of take that, if no adaptive management were implemented, may
exceed the level of take to be permitted at the Project. Each progressive level warrants increased
concern and potential adaptive management if the rate of take approaches the level permitted for the
five-year term.
Interaction between the Applicant and the USFWS will occur as regularly as necessary to detect and
respond accordingly to adaptive management triggers.
3.4.7

Connected Action

Construction of the interconnection will involve delivery and installation of a step-up transformer in the
Tono substation yard, and conductoring to interconnect the gen-tie line to the step-up transformer, and
the transformer to the remainder of the substation. These activities will not require excavation or
significant ground disturbance either inside or outside the developed area of the yard. Gravel covering
existing developed surfaces may be temporarily displaced by the installation activity and will be replaced
or repaired to match pre-existing conditions. The location where the transformer will be placed is
already developed, and there is no naturally occurring habitat for terrestrial or aquatic species present.
Construction noise at the installation location may temporarily cause terrestrial species to avoid the
vicinity of the substation yard. However, the yard is fenced on a permanent basis, thereby excluding
terrestrial species larger than fence openings.
Operation of the step-up transformer will cause noise emissions within the spectrum and intensity of
those already occurring at the substation yard and will not increase exposure of biological resources to
noise. Given the other transmission equipment already present in the substation yard, and the measures
typically employed on transmission systems to avoid avian electrocution, addition of the step-up
transformer and associated electrical conductors is not expected to measurably increase the risk of
electrocution of birds which could alight in the yard.
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3.4.8

Unavoidable Adverse Impacts

Impacts to vegetation and wildlife during construction and decommissioning will be minimized by the
implementation of BMPs required as part of the NPDES Construction Stormwater Permit, CWA Section
404 Nationwide Permit (may be required), CWA Section 401 Water Quality Certification (may be
required), Hydraulic Project Approval, and Lewis and Thurston County critical areas regulations. Erosion
and sedimentation control measures will be implemented at the beginning of the construction process
and will be incorporated into the design and contractual requirements to minimize sediment from the
Project from entering headwater systems and streams. Erosion and sedimentation control will be
standard practice during the active construction, restoration, and cleanup stages of the construction
process. Operation of the Project will not result in disturbance of vegetation aside from regular
maintenance of right-of-way areas. BMPs will also be employed during these activities to prevent
potential impacts.
As part of the Project and in accordance with the Land-based WEG (USFWS 2012), the Applicant will
develop and implement a BBCS. The Applicant will prepare a BBCS prior to Project construction for use
during project operation. In coordination with USFWS and WDFW an HCP is being prepared for
protected species.
The Applicant will mitigate the impacts of the take of murrelets by acquiring conservation lands that
promote the preservation and enhancement of suitable nesting habitat for marbled murrelets. A
monitoring program will be developed and implemented as part of the Project’s HCP to verify ITP permit
compliance through evaluation of the level of take of the covered species, to provide progress reports to
the agencies on the fulfillment of mitigation requirements, and to enable evaluation of the effectiveness
of the minimization and mitigation actions in meeting the biological goals and objectives. The Program
will also verify compliance with WDFW Wind Power Guidelines. The program consists of mitigation
effectiveness monitoring to ensure that the mitigation projects are implemented and functioning as
planned and that compliance monitoring to evaluate the level of take (i.e., fatalities) of the covered
species at the Project is conducted. Monitoring will provide a feedback loop into the decision-making
process that will help inform adaptive management decisions. Monitoring results will be reported
annually to the USFWS and WDFW.
With the mitigation measures described above impacts to vegetation and wildlife have been reduced to
a level of non-significance.
3.4.9
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2.4.5

``Energy and Natural Resources

No changes are proposed to Section 3.5 of the DEIS.
2.4.6

Health and Safety

The following text on page 3.6-15 of the DEIS, following the first paragraph, has been added as follows:
Gen-Tie Line
The Applicant will clear and maintain a corridor that satisfies regulatory safety thresholds for
clearance to trees and other ignitable sources. The gen-tie corridor will be cleared and maintained
to a 75-foot minimum cleared area from centerline, 150-foot total width, which will be regularly
monitored. If a conductor does come in contact with the ground through failure, Project operational
staff will respond immediately to mitigate the situation. Operational staff will be trained and comply
with a fire safety plan for both the WTG nacelles and the gen-tie line.
The following text on page 3.6-17 of the DEIS, second paragraph, has been revised as follows:
Mitigation measures described above for construction and decommissioning the Project also apply
to the operations of the Project. Additional mitigation measures proposed are described below. The
Project will comply with all applicable setback requirements, as adequate setbacks are an important
factor in minimizing safety concerns for potential ice throw, WTG tower collapse, blade throw, and
EMFs. Additional mitigation measures addressing emergency response are discussed in Section
3.12.6.2. The Applicant’s operational staff will be available 24 hours a day, 7 days a week for any
emergency related to the Project operations and components.
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The following text on page 3.6-17 of the DEIS, fourth paragraph, has been revised as follows:
In addition, fire breaks will be a design feature. Each road will be considered a site fire break, and
each WTG location will have an area of up to 6.75 acres cleared, free of timber and brush
overgrowth, approximately 125 feet by 150 feet to allow for assembly. This area will be rolled flat
with most of significant vegetation removed to aid in protection against fire dangers. All
construction and operations staff will be trained in fire prevention awareness, and trained personnel
will be able to handle minor fire suppression tasks.
The following text on page 3.6-18 of the DEIS, following the first paragraph, has been added as follows:
In conjunction with Weyerhaeuser, the Applicant will comply with all fire regulations or elevated
risks. Weyerhaeuser has an emergency response plan in place and strictly regulates activities and
access during periods of level 1-4 fire risk. During such periods, both the Applicant and
Weyerhaeuser will have trained staff, fire suppression equipment, and water tanks available.
The Applicant and Lewis County are continuing discussions with local fire agencies to ensure that
response plans are in place prior to construction. Prior to construction, the Applicant shall submit to
the County such fire response plans, completed with local fire agencies, with confirmation of
concurrence with such plans.
2.4.7

Noise

No changes are proposed to Section 3.7 of the DEIS.
2.4.8

Land, Shoreline Use and Recreation

The following text on page 3.8-14 of the DEIS, second bullet item, has been revised, as utilities in the
RDD zone no longer require an administrative approval (per Lewis County Ordinance No. 1292, dated
9/17/18):
•

In accordance with LCC 17.75.035 (RAI), LCC 17.100.020 (RDD), and Table 2 of LCC 17.42.030,
RAI zone allows utilities as a permitted use. The RDD-20 zone allows utilities as a permitted
use.an administrative approval application.

The following text on page 3.8-15 of the DEIS, third paragraph, has been revised as follows:
WTGs, the Project substation, and a portion of the gen-tie line construction will occur on
Weyerhaeuser Company lands designated as FRL. Commercial forestry activities are anticipated to
continue during Project construction. Coordination with Weyerhaeuser has been conducted to
ensure that construction does not interfere with forestry operations. Temporary transportationrelated impacts Impacts to ongoing commercial forestry could occur as a result of shared use of
public and private roads leading to traffic delays or temporary road closures preventing access to
certain areas of the Vail Tree Farm.
2.4.9

Aesthetics, Light, and Glare

No changes are proposed to Section 3.9 of the DEIS.
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2.4.10 Historical and Cultural Resources
The following text on page 3.10-14 of the DEIS, first bullet item, has been revised as follows:
•

Due to the overall poor surface visibility across some of the study area, archaeological
monitoring for vegetation and ground-disturbing Project activity will be conducted in areas
defined as sensitive for cultural resources based on the results of the survey and High
Probability Area modeling. The areas within the study area that have been subject to recent
logging activity represent larger percentages of testable ground surface, but the logging slash
created safety hazards and limited access during the survey. In the event that the large logging
slash deposits in these areas are cleared for Project actions, a qualified cultural resource
monitor archaeologist will be present to monitor clearing activities and conduct surveys for high
probability areas that become accessible.

The following text on page 3.10-14 of the DEIS, second bullet item, has been revised as follows:
•

At the two sites (Site-1 and Site-2) that have been identified as potential resources, site
delineations were conducted within the Project footprint until negative shovel-test probes were
achieved and a site boundary was established. Outside of the Project footprint, the two sites
but could not be fully investigated because they were located in heavily vegetated areas will be
avoided. The one isolate identified during pedestrian surveys will also be avoided.

The following text on page 3.10-14 of the DEIS, third bullet item has been revised as follows:
•

During ground clearing activity, an onsite environmental manager who a qualified archeological
professional will know mark the precise boundaries of the resource for avoidance, including any
required buffer will be present to oversee implementation of avoidance measures. All site
locations will remain confidential. This site is recommended not‐eligible for NRHP under any
criteria.

2.4.11 Transportation
No changes are proposed to Section 3.11 of the DEIS.
2.4.12 Public Services and Utilities
The following text has been added to page 3.12-12 of the DEIS, following the first paragraph under Fire
Protection:
The Applicant and Lewis County are continuing discussions with local fire agencies to ensure
that response plans are in place prior to construction. Prior to construction, the Applicant shall
submit to the County such fire response plans, completed with local fire agencies, with
confirmation of concurrence with such plans.
2.4.13 Socioeconomics
The following text has been added to page 3.13-16 of the DEIS, in the second paragraph under Changes
in the Value of Property Directly Associated with the Project:
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As there is uncertainty about how the fair market value will be accessed, the final determination
will affect the amount of property tax revenue that local jurisdictions can expect to receive from
this Project over time.
The following text has been modified on page 3.13-17 of the DEIS, in the third paragraph of the first
bullet:
Because local assessment typically estimates fair market value based on an investment cost
approach, depreciation of the project assets would reduce the fair market value over time
(personal communication with Dorey and Sampson 2018). As the assessed value declines,
property tax collections also decline. Depreciation would reduce the assessed value and
property tax collections each year and may result in shifting tax burden to other tax payers as
the project depreciates. Table 3.13-13 shows the effect of depreciation on tax revenue
collections over the 30-year life of the project, and informs local taxing districts that potential
declines over time may occur and should be incorporated into budget planning processes. The
data in this table only reflect the initial investment in the project, not ongoing reinvestment
through regular maintenance and replacement required to keep the project operational. Each
year, the assessor would factor this reinvestment would into the value of the project, and
periodically adjust the assessed value, increasing the tax collections above what is shown in
Table 3.13-13. Insufficient information is available at this time to estimate when this
reinvestment would occur, and its magnitude in any given year.
The following text has been added to page 3.13-18, as a new paragraph after the final bullet:
If the DOR decides to assess the property—which is a more likely scenario because the project
crosses county boundaries—the assessment would likely be based on the income-generating
potential of the project. DOR would then allocate the resulting property tax revenue based on
the project investment cost in each taxing district. Information is insufficient to estimate
property taxes if DOR has authority, however collections likely would remain proportional to
income generated from the project.
2.4.14 Cumulative Impacts
No changes are proposed to Section 3.14 of the DEIS.
2.5

CHAPTER 4 – LIST OF PREPARERS

Chapter 4 of the DEIS has been revised as follows:
NAME
Renewable Energy Systems, Inc.
Sean Bell
Theresa Carroll
Sean Flannery
Chambers Group, Inc.
Corinne Lytle-Bonine
Meghan Director
Eunice Bagwan

Title
Development Manager
Permitting Director
Permitting Director
Senior Environmental Planner
Project Environmental Planner
Environmental Planner
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NAME
Thomas Strand
Michael Simmons
Melinda Grey
Ryan Glenn
Lucas Tutschulte
HDR, Inc.
Irina Makarow
Corrinne Atkinson
Marissa Gifford
Adam Teepe
Michelle Victor
Vanessa Bauman
Sandy Cody
ECONorthwest
Sarah Reich
WEST
Karl Kosciuch, PhD
Erik Janson
Chris Nations
Kristen Nasman
TRANSPO GROUP
Stefanie Herzstein
Darwin Li
POWER ENGINEERS
Jason Pfaff
Charlie Koenig
2.6

Title
Environmental Planner
Project Biologist
Project Biologist
Project Archeologist
Project Archeologist
Senior Environmental Planner
Senior Environmental Planner
Land Use Planner
Senior Environmental Scientist
GIS Analyst
GIS Analyst
Environmental Scientist
Policy Analyst
Ecologist
Wildlife Biologist
Research Biometrician
Research Biometrician
Senior Transportation Engineer
Transportation Engineer
Visual Simulations
Visual Simulations

CHAPTER 5 – DISTRIBUTION LIST

Chapter 5 of the DEIS has been revised as follows to include the following applicant-consultants and
commenters on the DEIS.
The complete distribution list for the FEIS is available as Appendix 5.1-1.
Last Name

First
Name

Agency

Email/Telephone

Interest

Spellecacy

Rona

HDR

Rona.Spellecacy@hdrinc.com

Applicant Consultants

Ryder

Andy

City of Lacey

aryder@ci.lacey.wa.us

City

Selby

Cheryl

City of Olympia

cselby@ci.olympia.wa.us

City

LaCroix

Renée

City of Bellingham, Public Works
Department

pw@cob.org

City

Triplett

Kurt

City of Kirkland

ktriplett@kirklandwa.gov

City

Kmet

Pete

City of Tumwater

pkmet@ci.tumwater.wa.us

City
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Last Name

First
Name

Agency

Email/Telephone

Interest

Constantine

Dow

King County

kcexec@kingcounty.gov

County - King

Matayoshi

Matt

Lewis County Economic
Development Council

matt@lewisedc.com

County - Lewis

Louws

Jack

Whatcom County

jlouws@co.whatcom.wa.us

County - Whatcom

Jolivette

Stephanie

Dept. of Archaeology & Historic
Preservation

Stephanie.Jolivette@dahp.wa.gov

Cultural resources

Mills

David

Puget Sound Energy

david.mills@pse.com

Energy

Pinkham

Gretchen

Office of Surface Mining
Reclamation and Enforcement

gpinkham@osmre.gov

Surface Mining
Reclamation

Merrill

Sam

Black Hills Audubon Society

Sammerrill3@comcast.net

Interested Party

Ruth

Maria

Black Hills Audubon Society

mariaruthbooks@comcast.net

Interested Party

Mueller

Randy

Port of Chehalis

rmueller@portofchehalis.com

Port

Gouran

Brian

Port of Bellingham

briang@portofbellingham.com

Port

Rockett

Derek

Washington State Department
of Ecology – Solid Waste

derek.rockett@ecy.wa.gov

SEPA Agency

Smith

Andrew

Washington State Department
of Ecology – Toxic Clean up

andrew.smith@ecy.wa.gov

SEPA Agency

McConnell

Jessica

Washington State Department
of Ecology – Water Quality

Jessica.mcconnell@ecy.wa.gov

SEPA Agency

Aalvik

Taylor

Cowlitz Tribe

taylor.a@cowlitz.org

Tribe

2.7

APPENDICES, FIGURES, AND TABLES

One appendix, Appendix 3.4-5. Skookumchuck Wind Energy Project Habitat Conservation Plan, has been
added to DEIS §3.4; a copy is included in this FEIS.
The following three new appendices are also provided for this FEIS:
•

Appendix 2.7-1. Mitigation Measures Summary

•

Appendix 3.2-1. DEIS Comment/Response Summary

•

Appendix 5.1-1. FEIS Distribution List

The following new tables have been added to DEIS Section 3.4 Biological Resources:
•

Table 3.4-7. Results from Regression Models Fitted to At-Sea Survey Data

•

Table 3.4-8. Mean and Median Time in Years to Quasi-Extirpation

•

Table 3.4-9. Probability of Quasi-Extirpation at Year 30 without Mitigation, by Population, Take
Level, and Threshold Size for Quasi-Extirpation
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•

Table 3.4-10. Probability of Quasi-Extirpation at Year 75 without Mitigation, by Population, Take
Level, and Threshold Size for Quasi-Extirpation

•

Table 3.4-11. Mean and Median Population Size by Year, Population, and Take Level

•

Table 3.4-12. Summary of Stepwise Adaptive Management Process for Murrelet Take at the
Skookumchuck Wind Power Project

No figures were modified from the DEIS, and no figures were added to the FEIS.
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