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SUMMARY
Introduction
This EIS, prepared by the Service, evaluates the effects of the Service’s proposed action to issue
an ITP pursuant to Section 10(a)(1)(B) of the federal ESA of 1973, as amended (16 USC 1531 et
seq., 1539), for O&M activities associated with the proposed Project. The proposed Project is
located in Lewis County and Thurston County, Washington. Offsetting mitigation to benefit the
marbled murrelet is proposed for lands in Pacific County, Washington, and abandoned or derelict
fishing net removal is proposed in parts of the Salish Sea. Mitigation to benefit bald and golden
eagles is proposed in partnership with Puget Sound Energy (PSE).
The Service, in coordination with the Applicant, has determined that Project O&M activities
have the potential to result in incidental take of marbled murrelets (Brachyramphus
marmoratus), listed as a threatened species under Section 4 of the ESA, as well as bald eagles
(Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos), protected under the BGEPA
(16 USC 668–668c, 50 CFR 22.26). The Applicant is requesting incidental take coverage for all
three species (collectively referred to as the Covered Species) from O&M of 38 commercial
wind turbines and associated infrastructure in the form of a 30-year ITP, which includes a
Habitat Conservation Plan (HCP) detailing the impacts and measures to minimize and mitigate
take.
Because the Applicant has requested that the ITP only cover operations of the wind turbine
generators (WTGs), the Service has identified and evaluated alternatives in this EIS that focus on
Project O&M alternatives and additional conservation strategies that could be implemented to
minimize take of the Covered Species. Project construction and decommissioning activities are
evaluated in this EIS as connected actions consistent with 40 CFR 1502.4.
Proposed Action and Purpose and Need Summary
The proposed federal action being evaluated in this EIS is the issuance of an ITP pursuant to
Section 10(a)(1)(B) of the ESA and the BGEPA (50 CFR 22.26). The purpose of the proposed
federal action is to respond to the application submitted by the Applicant and to determine
whether to approve, deny, or approve with conditions the ITP requested.
Summary of Alternatives
No Action Alternative
Under the No Action Alternative, the Service would deny issuance of the ITP to the Applicant.
The Applicant had intended to construct the facilities prior to the Service’s permit decision;
however, it is possible that this may no longer occur. Therefore, the No Action Alternative
consists of two options: Option A – No Project Operations and Option B – No Project
Skookumchuck Wind Energy Project
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Construction. Option A assumes the Project facilities would exist but remain non-operational for
the duration of the requested ITP. Option B assumes the Applicant chooses not to construct the
Project. Under Option A, project facility construction and decommissioning are considered
connected actions as defined in 40 CFR 1508.25(a)(1), and the consequences of these activities
are analyzed in this EIS.
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, the preferred alternative of the Applicant, the Service would issue the ITP
authorizing take of the Covered Species. Table S-1 includes a comparison of the estimated take
of Covered Species of the Action Alternatives compared to the No Action Alternative.
Alternative 1 would require the Applicant to implement the Project HCP (Chambers Group and
WEST 2018), which includes avoidance, minimization, mitigation, and conservation measures
that promote protection and enhancement of the Covered Species. Such measures include, but
are not limited to, seasonal curtailment of select turbines, carrion monitoring and removal,
purchase and management of conservation lands, derelict fish net removal, and eagle power pole
retrofit program. A fatality monitoring and adaptive management program, as described in the
HCP would also be implemented.
Table S-1. Estimated Take Comparison
Covered Species

Estimated Annual Take of Covered Species with Minimization

Common
Name

Scientific
Name

No Action
Option A

No Action
Option B

Marbled
murrelet

Brachyramphus
marmoratus

0.50
murrelets
per year

Bald
eagle

Haliaeetus
leucocephalus

Golden
eagle

Aquila
chrysaetos

Alternative 1

Alternative 2

Alternative 3

0

2.17 murrelets
per year1

1.93 murrelets
per year

1.26 murrelets
per year

Low

0

4.86 eagles
per year

4.22 eagles
per year

4.12 eagles
per year

Low

0

1.65 eagles
per year

1.43 eagles
per year

1.51 eagles
per year

Notes:
1. This includes direct and indirect take associated with wind turbine operations.

Alternative 2 – Modified Project Site Design Alternative
Under Alternative 2, the Service would issue an ITP for a modified Project site design,
authorizing a lower level of take for all Covered Species than Alternative 1. Under this
alternative, five specific turbines closest to documented marbled murrelet nest locations would
not operate. Operational parameters for the balance of the Project are assumed to be
implemented as described in Alternative 1. Because of the lower level of take of marbled
murrelet, the mitigation measures that would be implemented to minimize potential take would
be less than but generally the same as Alternative 1. The amount of conservation land would
Skookumchuck Wind Energy Project
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likely remain the same because it is not functionally practical to obtain less land; however, the
number of derelict nets removed would be fewer. With respect to bald and golden eagles, fewer
power poles would be retrofitted to offset lower levels of take. The monitoring and adaptive
management measures would be the same as Alternative 1.
Alternative 3 – Enhanced Curtailment Alternative
Under Alternative 3, the Service would issue an ITP for modified project operations, authorizing
a lower level of take for all Covered Species than Alternative 1. Under this alternative, enhanced
curtailment would be employed to reduce the probability of take during time periods associated
with marbled murrelet breeding season (April 1 to September 30). This enhanced curtailment
would apply to all 38 turbines during dawn and dusk periods corresponding with reported
periods of increased flight activity to and from inland nests during the breeding season.
Additionally, Alternative 3 would include the installation and use of IdentiFlight equipment for
the full duration of the 30-year ITP. The mitigation that would be implemented to offset these
levels of take and monitoring and adaptive management requirements would be similar to that
under Alternative 2.
Summary of Environmental Consequences
Resources with Limited Potential Impacts Related to the Proposed Action
There is limited potential for differences in impacts from O&M activities for the majority of the
resource areas when comparing the Action Alternatives to the No Action Alternative or to each
other. This includes geology and soils, air quality, water resources, land use and recreation,
visual resources, cultural and historic resources, tribal resources, transportation, noise, public
services and utilities, health and safety, and environmental justice.
Resources with Likely or Notable Differences of Potential Impacts from the Proposed Action
There are likely to be some differences in environmental impacts when comparing the Action
Alternatives to No Action for vegetation and wetlands and socioeconomics. There are minimal
differences among the Action Alternatives. Impacts on these resources from the Action
Alternatives would vary from No Action based on the level of mitigation that would likely be
implemented to minimize potential take of the Covered Species since mitigation-related
activities would not occur under the No Action.
Resources likely to have more notable differences in environmental impacts among the Action
Alternatives include wildlife and rare, threatened, and endangered species. These elements of the
environment are discussed greater detail in this EIS.
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Cumulative Effects
Cumulative effects are the impact on the environment that results from the incremental impact
of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (federal or non-federal) or person undertakes such other actions
(40 CFR 1508.7). The potential for cumulative effects from each Action Alternative would
mainly occur from collision-related fatalities affecting bird and bat species. Cumulatively
significant impacts would be greatest for those species where the local populations are subject to
additional risk factors that threaten population levels, such as is the case for the Covered Species.
Connected Actions
Connected actions are actions that are closely related to the Proposed Action and should be
addressed in the same EIS (40 CFR 1508.25(a)(1)). The Applicant is not seeking take coverage
for Project construction or decommissioning, and the Applicant could be liable if these
unpermitted activities result in the prohibited take of the Covered Species. Although construction
and decommissioning are not part of the Proposed Action, they are addressed as connected
actions in this EIS.
The Applicant’s proposed activities require (among other permits and approvals) a substantial
shoreline development permit from Lewis County and a special use permit from Thurston
County. These are the agencies responsible for implementing local land use regulations and
ensuring the Project facilities are an allowed use of the land. Although these agencies do not
have authority over all required permits, they are responsible for ensuring that the proposed
location, construction, operation, and decommissioning of the Project demonstrate compliance
with applicable local, state, and federal law consistent with county regulation and the
Washington State Environmental Policy Act. Other local, state, and federal agencies are
responsible for enforcing compliance with applicable regulations to ensure the Applicant meets
required conditions prior to constructing and operating the Project. These requirements are in
place to help minimize the potential impacts associated with these activities, such as disturbance
and removal of vegetation; increased noise and activity; visual changes; land use changes; and
related impacts on fish, wildlife, and the surrounding human environment.
Comparison of Alternatives
O&M activities would generally be the same for the Action Alternatives and, as noted previously, are
not expected to substantially affect most environmental resources compared to the No Action
Alternative. However, different levels of WTG operations would result in different levels of adverse
impacts on wildlife species, including rare, threatened, and endangered species and particularly the
Covered Species. Generally speaking, Alternative 1 would result in the highest impacts, followed by
Alternative 2 and then Alternative 3. Similarly, lower levels of take would necessitate lower levels of
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mitigation under Alternatives 2 and 3, although the differences are expected to be relatively minor
compared to Alternative 1.
Scoping Comments
Comments received during the scoping process raised several areas of concern. Concerns were
largely centered around the potential impacts to Covered Species. Concerns were raised that the
NEPA EIS would not evaluate project siting, design, or construction, thereby limiting the
opportunities to evaluate measures that might further avoid impacts of the Project on the Covered
Species and other sensitive wildlife species. Concerns were also raised on the adequacy of take
assessment studies, the HCP, and the avoidance, minimization, and mitigation measures on the level
of take of Covered Species. Suggestions included additional curtailments of all WTGs during
marbled murrelet breeding season; relocation or elimination of five turbines near known marbled
murrelet nesting sites; use of detection technology such as IdentiFlight at the start of Project O&M;
and conducting further analysis from a landscape perspective to develop a regional eagle
electrocution model, prior to considering eagle power poles modifications. Additional studies were
also recommended as needed to better support the take assessments for Covered Species and to make
such studies available for public review.
Public Outreach
The Service issued a Notice of Intent (NOI) on May 3, 2018, to announce preparation of the EIS and
to solicit public comments on the scope of the EIS. The public scoping process and comment period
was held between May 7 and June 4, 2018. Two public scoping meetings were held on May 8 and
10, 2018, and 17 comment letters were received from federal and state agencies, non-governmental
organizations, and the public during this period. The Service conducted outreach to agencies, tribes,
and organizations listed in Chapter 7 during the development of this EIS.
The Draft EIS will be published in the Federal Register for public review in accordance with
requirements set forth in the NEPA (42 USC 4321 et seq.) and its implementing regulations
(40 CFR 1500–1508). Public comments will be accepted for a 45-day period following publication
of the Federal Register Notice of Availability. Two public information meetings will be held during
the comment period. Comments received will be considered in assessing environmental impacts and
potential mitigation in the Final EIS.
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1

Purpose and Need

Introduction
This EIS was prepared by the Service pursuant to the NEPA (42 USC 4321 et seq.). The EIS
evaluates the effects of the Service’s Proposed Action to issue an ITP pursuant to Section
10(a)(1)(B) of the federal ESA of 1973, as amended (16 USC 1531 et seq., 1539) and the
BGEPA (16 USC 668–668c, 50 CFR 22.26) for O&M activities associated with the Project,
located in Lewis County and Thurston County, Washington (Figure 1.1-1).

Figure 1.1-1. Vicinity Map (Project HCP; Chambers Group and WEST 2018)

Proposed Federal Action
The Service, in coordination with the Applicant, determined that O&M of the Project has the
potential to result in take 2 of marbled murrelets (Brachyramphus marmoratus), which are listed
as threatened under the ESA. Under Section 10(a)(2)(A) of the ESA, any application for an ITP
must include an HCP that details, among other things, the impacts of the take and steps taken to
2

The ESA defines “take” as to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt
to engage in any such conduct” (16 USC 1532(19)). Pursuant to the CFR, “incidental taking” means “any taking
otherwise prohibited, if such taking is incidental to, and not the purpose of, the carrying out of an otherwise lawful
activity” (50 CFR 17.3). For a full definition of take under the ESA, refer to 50 CFR 17.3.
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minimize and mitigate those impacts. The HCP may also cover other non-listed species, as
appropriate. Because the Service and the Applicant identified the potential for take of bald eagles
(Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos), the Applicant requested
incidental take coverage for all three species (collectively referred to as the Covered Species) in
the form of a 30-year ITP. Issuance of an ITP would confer take authorization required under the
BGEPA without the need for a separate bald and golden eagle permit (50 CFR 22.11 3).
The Applicant intends to construct and eventually decommission the Project facilities in a
manner that it believes would avoid take of the Covered Species and therefore has not requested
an ITP that would cover take that could occur incidental to those activities. As such, the ITP
would not cover construction, decommissioning, or any other activities outside of Project O&M.
However, because the construction and decommissioning phases of the Project are
interdependent with the O&M phase of the Project and have no independent utility apart from
the O&M phase, the construction and decommissioning phases are considered connected actions
for the purposes of this NEPA analysis (40 CFR 1508.25(a)(1)) and are analyzed as connected
actions in this EIS.
Purpose and Need for Action
Non-federal applicants whose otherwise lawful activities may result in take of ESA-listed
wildlife can apply to the Service for an ESA Section 10(a)(1)(B) ITP so that their activities may
proceed without potential violation of the ESA Section 9 prohibition against such take.
Additionally, the Service administers the BGEPA, including the incidental take of bald eagles
and golden eagles where the take is compatible with the preservation of the bald eagle and the
golden eagle, is necessary to protect an interest in a particular locality, is associated with (but not
the purpose of) the activity, and cannot practicably be avoided.
In this matter, the Applicant has applied for an ITP under the ESA. If the ITP is issued, it would
provide take coverage to the Applicant under both the ESA and the BGEPA. The Service’s
purpose is to respond to the application submitted by the Applicant and to determine whether to
approve, deny, or approve with conditions the Applicant’s ITP application. In doing so, the
Service will fulfill its ESA Section 10 and BGEPA obligations.
Decision to be Made
On September 25, 2018, the Service received an application from the Applicant for an ITP under
the authority of Section 10(a)(1)(B) of the ESA and the BGEPA (50 CFR 22.26). If the
application is approved and the Service issues an ITP, the ITP would authorize the applicant to
take marbled murrelets, bald eagles, and golden eagles associated with O&M activities for the
3

The BGEPA prohibits take specifically of bald and golden eagles. Permitting requirements are set forth in
50 CFR 22 and 74 Federal Register 46835.
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Project. The Service has prepared this EIS to inform the public of the Proposed Action and the
effects of the Proposed Action and its alternatives, seek information from the public, and use
information collected and analyzed to make a decision concerning this ITP application.
As a condition of an ITP, an applicant must prepare and submit to the Service for approval an
HCP containing the mandatory elements set forth under Section 10(a)(2)(A) of the ESA.
Under provisions of the ESA, the Service (under authority delegated by the Secretary of the
Interior) will issue an ITP for take of an ESA-listed species if the application meets the issuance
criteria identified in Section 10(a)(2)(B) of the ESA and implementing regulations.
In addition, consistent with BGEPA regulations found in 50 CFR 22.11, when an applicant
voluntarily includes bald and or golden eagles as covered species in an HCP, it must provide the
Service with information required under both Section 10(a)(2)(A) of the ESA and the BGEPA
implementing regulations found in 50 CFR 22.26. The Service will evaluate whether the
application for ITP coverage for bald and/or golden eagles meets the issuance criteria identified
in both 50 CFR 22.26(f) and Section 10(a)(2)(B) of the ESA.
The Service will document its assessment of the ITP and HCP in an ESA Section 10 findings
document. If the Service makes the requisite findings, the Service will issue the ITP and approve
the HCP. In such cases, the Service will decide whether to issue the ITP conditioned on
implementation of the proposed HCP as submitted or as amended to include other measures the
Service determines are necessary or appropriate. If the Service finds that the requisite criteria are
not satisfied, the permit request will be denied.
The Ecological Services staff continues to coordinate across programs to ensure that this EIS
provides the information necessary for the Service’s Pacific Region Migratory Bird Permit
Office in Portland, Oregon, to determine whether including authorization to allow the incidental
take of bald eagles and golden eagles is consistent with the intent and requirements of the
BGEPA.
Scope of Analysis
The Applicant’s Project consists of the O&M of 38 WTGs and support infrastructure, which
generate up to 137 megawatts (MW) of renewable energy to help meet the requirements of the
Washington Energy Independence Act (Revised Code of Washington [RCW] 19.285). The
Project facilities are mainly located in Lewis County, Washington, with a new substation located
in Thurston County. The proposed mitigation associated with the HCP also involves the purchase
and maintenance of conservation lands in Pacific County, derelict net removal in the Salish Sea,
and power pole retrofits proposed for PSE’s service area, including Kitsap, Skagit, Thurston, and
Whatcom counties and parts of Island, King (excluding Seattle), Kittitas, and Pierce (including
Tacoma) counties.
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The Applicant is requesting ITP coverage for the take of the Covered Species resulting from
O&M of 38 commercial WTGs and associated infrastructure (including, without limitation,
outbuildings, roads, and transmission lines). The Applicant is not seeking ITP coverage for take
that may occur during the construction or decommissioning phases of the Project (e.g., through
collisions with construction equipment, stationary wind turbines, or associated infrastructure)
prior to the Applicant’s completion of project construction and the initiation of commercial
power generation. Project construction and decommissioning are evaluated in this EIS as
connected actions consistent with 40 CFR 1502.4 and 40 CFR 1508.25(a)(1).
To assist in further developing the scope of the EIS, the Service submitted an NOI (83 Federal
Register 19569) to announce the preparation of the EIS and solicit public comments. Additional
information about public outreach is presented in Chapter 7. Supporting information (including
the list of preparers, literature cited, and abbreviations and acronyms used in this EIS) is
presented in Appendix A.
Regulatory Context
Endangered Species Act. The ESA is administered by the Service and the National Marine
Fisheries Service. The purpose of the ESA is to provide a means whereby the ecosystems upon
which threatened and endangered species depend may be conserved and to provide a program for
the conservation of such threatened and endangered species. Section 9 of the ESA prohibits the
unauthorized take of any fish or wildlife species listed under the ESA as endangered
(16 USC 1538). Under federal regulation, take of fish or wildlife species listed as threatened is
also prohibited unless otherwise specifically authorized by regulation (50 CFR 17.31). “Take,”
as defined by the ESA, means “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct” (16 USC 1532(19)).
Under Section 10 of the ESA, the Secretary of the Interior and Secretary of Commerce may,
where appropriate, authorize the taking of federally listed fish or wildlife if such taking occurs
incidentally to otherwise legal activities. The Service is charged with regulating the incidental
taking of listed species under its jurisdiction. The submission of the ESA Section 10(a)(1)(B)
permit application requires the development of an HCP designed to ensure the continued
existence of the species (i.e., the taking will not appreciably reduce the likelihood of survival and
recovery of the species in the wild) while allowing for any limited, incidental take of the species
that might occur during the construction and operation of the project or during mitigation
activities. The implementing regulations for Section 10(a)(1)(B) of the ESA, as provided in
50 CFR 17.22, specify the requirements for obtaining a permit allowing the incidental take of
listed species pursuant to otherwise lawful activities.
Bald and Golden Eagle Protection Act. An ITP under the BGEPA can authorize the take of
eagles that is associated with (but not the purpose of) an activity. The BGEPA was originally
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passed in 1940 to protect bald eagles, the national symbol. The BGEPA was later amended in
1962 to protect declining populations of golden eagles. The implementing regulations,
50 CFR 22, authorize the incidental take of eagles as well as purposeful take, such as scientific
collecting, exhibition, depredation, and falconry. Permits are administered by the Regional
Migratory Bird Permit Offices and can be combined with other permits and authorizations such
as HCPs. The ITP, if issued, would also serve as the eagle take authorization for this project.
2

Alternatives Including the Proposed Action

This chapter describes the Action Alternatives as well as the No Action Alternative specific to
O&M of the Project. The Project facilities, construction, and decommissioning are addressed in
Chapter 5. Cumulative effects are addressed in Chapter 6.
The Council on Environmental Quality regulations direct that an EIS shall “. . . rigorously
explore and objectively evaluate all reasonable alternatives . . .” (40 CFR 1502.14). Guidance
from the Council on Environmental Quality further explains, “When there are potentially a very
large number of alternatives, only a reasonable number of examples, covering the full spectrum
of alternatives, must be analyzed and compared in the EIS” (“46 Federal Register 18027). The
purpose and need for action dictates the range of alternatives that must be analyzed, because
action alternatives are not reasonable if they do not respond to the purpose and need for the
action (BLM 2008, pp. 35–36, 49–50).
For this Project, there are potentially endless variations in design features or combinations of
different plan components. The Service has designed the range of Action Alternatives in this EIS
to span the full spectrum of Action Alternatives that would respond to the purpose and need for
the action. The Action Alternatives represent a range of approaches rather than exemplify
gradations in design features. Nevertheless, the Action Alternatives do not provide all possible
combinations of operational components. There are components of the Action Alternatives that
are somewhat separable, and the Service may combine elements from different Action
Alternatives in developing the eventual permit decision.
Project Location
The Project would be located in Lewis and Thurston counties, approximately 42.5 kilometers
(26.4 miles) southeast of Olympia, 27.4 kilometers (17 miles) southeast of Tenino, Washington,
and 33.8 kilometers (21 miles) east of Chehalis and the Interstate 5 (I-5) corridor (Figure 2.1-1).
The Applicant intends to construct the Project in avoidance of take as discussed in greater detail
in Chapter 5. The Project would consist of 38 WTGs and associated support facilities, including
a new substation, O&M facility, and transmission line to connect to the PSE service grid. These
facilities are described in greater detail in Section 5.1.1.
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Figure 2.1-1. Project Area and Facilities

No Action Alternative
Under the No Action Alternative, the Service would deny issuance of the ITP to the Applicant
for Project O&M and therefore would not authorize take of the Covered Species that may occur
incidental to these activities. The Applicant originally asserted that it intended to initiate
construction of the facilities prior to the Service’s permit decision. However, best current
information indicates that construction would occur over a 9- to 12-month period, beginning by
mid-2019. Therefore, the Service has determined that the appropriate scope of the No Action
Alternative consists of two options: Option A – No Project Operations, and Option B – No
Project Construction.
Option A assumes the Applicant would construct the Project, as was originally planned, before
the Service makes a final permit decision. Because the Applicant would not have the regulatory
assurance requested to avoid potential violation of the ESA or BGEPA, it is assumed that the
Applicant would not operate the Project without the ITP. Under Option A, the constructed
facilities would exist but remain non-operational for the duration of the requested ITP.
Construction and decommissioning activities are described in Sections 5.1 and 5.2, respectively.
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Because the decision to construct the Project is interrelated to the Service’s ITP determination,
construction and decommissioning are connected actions as defined in 40 CFR 1508.25. The
consequences of these actions are addressed in Chapter 4 and described more fully in Chapter 5
of this EIS. Under Option A, the Applicant may be liable for unpermitted take associated with
construction and decommissioning.
Option B assumes that the Applicant does not construct the Project. Under this scenario, nothing
would change from current conditions and no impacts would result from the Project. Although
both Options A and B mean the Applicant would be unable to fulfill all the terms of its Power
Purchase Agreement with PSE, inclusion of the No Action Alternative is prescribed by the
Federal Council on Environmental Quality regulations (40 CFR 1502.14(d)) and is carried
forward for analysis in the EIS.
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, the Service would issue the ITP authorizing take of the Covered Species at
the levels described in Section 4.7 as requested by the Applicant. Issuance of the ITP would
require the Applicant to implement the operating and conservation measures described in the
Project HCP (Chambers Group and WEST 2018) and summarized in the following sections. If
Project construction had not already occurred, issuance of the ITP would likely result in the
activities described in Section 5.1.
2.3.1
Operations and Maintenance Activities
While the Project would be capable of operating 24 hours per day, 365 days per year, under
Alternative 1, operations would be curtailed to minimize the potential for take of the Covered
Species. Specifically, 10 of the WTGs would not operate for 3 hours each morning seasonally
from May 1 to August 9. Total theoretical annual operating hours for each alternative, not
accounting for further reductions that may occur from variable wind conditions or maintenance
downtime, are shown in Table 2.3-1 based on the assumption that WTGs would be fully
operational unless otherwise modified or curtailed. Further curtailment would also occur related
to the testing of IdentiFlight to further minimize impacts on the Covered Species. Details about
these and other minimization measures are described in Section 2.3.2.2.
Table 2.3-1. Total Annual Operational Hours by Alternative
Alternative
No Action –
Option A

Operational
WTGs

Seasonal
Variation

Operational Hours per Day

Total Operating Hours
per Year/% of
Alternative 1 Levels

0

No

0

0/0%
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Total Operating Hours
per Year/% of
Alternative 1 Levels

Alternative

Operational
WTGs

Seasonal
Variation

Alternative 1

38

Yes

21 hours: 10 WTGs from May 1 to
August 9
24 hours: for the remaining WTGs

329,800/100%

Alternative 2

33

No

21 hours: 5 WTGs from May 1 to
August 9
24 hours: for the remaining WTGs

290,580/88%

Alternative 3

38

Yes

17 hours: April 1 to September 30
24 hours: for the rest of the year

284,468/86%

Operational Hours per Day

Under Alternative 1, Project O&M activities will be carried out by a facilities manager, four to
six technical staff, and occasionally an office coordinator, with the facilities staffed during
normal business hours. Routine maintenance of the WTGs will occur up to twice per year; each
service typically takes between 1 and 3 days. Non-scheduled work may occur outside normal
business hours and on weekends. This typically consists of responding to WTG stops,
troubleshooting, repairing or changing out major component failure, retrofitting, or blade repair.
Each WTG will be visited between 10 to 40 days per year; on rare occasions, a crane will be
needed to complete more major component replacement.
The Project substation will normally be accessed monthly for basic visual inspection and
sampling, with maintenance occurring annually. The transmission line will be inspected
annually. Site roads are maintained using normal gravel road maintenance equipment once or
twice per year for the life of the facility. Regular site inspections for erosion and other
environmental reasons typically occur weekly.
2.3.2
Conservation Measures
Issuance of the ITP will also require implementation of the conservation strategy set forth in the
HCP to offset the adverse effects on the Covered Species. The biological goals of an HCP are the
guiding principles for the proposed conservation program and include minimizing take of the
Covered Species in the Project Area, offsetting the impacts of taking the Covered Species
associated with the covered activities, promoting a healthy bald and golden eagle population,
reducing the threats of climate change on marbled murrelets, and promoting a sense of
stewardship and awareness of biological resources among employees. The HCP identifies
specific objectives to meet these goals, which include the minimization and mitigation measures
summarized in the following sections.
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2.3.2.1
Minimization Measures
To minimize the potential for effects on marbled murrelets, the following minimization measures
would be implemented:
•

•

•

•
•

Select WTGs would be seasonally curtailed. During the first three years of operation, the
maximum curtailment would occur from May 1 to August 9 at 10 WTGs located at the
western and eastern ends of the Project for a period of 3 hours each morning (e.g., 4:30 a.m.
to 7:30 a.m.). Potential modifications to the curtailment program after the first 3 years are
described in greater detail in Sections 6.3 and 6.4 of the HCP. Modification to the
curtailment program may be implemented as an adaptive management measure and would
be based on monitoring data.
Flight diverters would be installed on all aboveground transmission and distribution lines to
minimize collision risk according to Avian Power Line Interaction Committee suggested
practices (APLIC 2012).
Lighting will be directed downward and shielded, and Federal Aviation Administration
(FAA)-required lighting on WTGs will be blinking, which has been shown to help minimize
avian fatalities compared to non-blinking lighting (Gehring et al. 2009).
Vehicle speed limits of 40 kilometers (25 miles) per hour would be enforced to minimize the
potential for vehicle collisions with wildlife, including the Covered Species.
Garbage disposal within the Project Area would be prohibited to minimize the potential for
the artificial increase of potential nest predators. Additionally, the applicant will obtain a
permit to remove bird carcasses from the Project Area, further minimizing the potential for
nest predators to be attracted to the Project Area.

Many of the minimization measures for marbled murrelets will likely minimize risks to bald and
golden eagles to some extent and vice versa. To further minimize the potential for effects on bald
and golden eagles, the following minimization measures will be implemented (see Section 6.2.2
of the HCP for more detail):
•

4

IdentiFlight 4 technology will be installed and tested for up to 2 years to understand the
curtailment parameters that will optimize IdentiFlight at the Project site. If testing shows
that this technology is likely to be effective at curtailing turbines and saving eagles at the
site, it will be implemented at the facility full-time and for the life of the project, as long as
curtailment does not exceed 100 hours annually. If take rates appear to be on trajectory to
exceed permitted take within the 2-year testing period, testing will be stopped and a
conservative algorithm will be implemented to curtail turbines immediately. If this occurs,
the curtailment ceiling will be raised to 200 hours. If a more effective collision avoidance

IdentiFlight refers to automated optical eagle-detection hardware/software package, which is discussed further in
Chapters 3 and 5 of the HCP.
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•

strategy is demonstrated during this time period, then that may be utilized in lieu of
IdentiFlight.
Mammal carrion monitoring and removal near WTGs to minimize the risk of carrion
attracting foraging bald or golden eagles to the Project site.

2.3.2.2
Mitigation Measures
To minimize the take associated with Alternative 1, the following actions would be
implemented. These measures have been located to strategically protect or enhance habitat
quality or stability for the targeted Covered Species, which may result in some marginal benefits
to other Covered Species.
2.3.2.2.1
Conservation Lands
The Applicant proposes to purchase and manage two parcels as conservation lands for the benefit
of marbled murrelets. These parcels, A and B, are in Pacific County and shown in Figure 2.3-1.
The lands have been selected based on a regional assessment of conservation priorities, discussed
in greater detail in Chapter 6 of the HCP.

Figure 2.3-1. Proposed Conservation Lands Map

Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

10

November 2018

Two parcels of private timber lands consisting of approximately 300 acres each (620 acres in
total) would be removed from active timber production prior to commencement of Project O&M
to be held in perpetual conservation easements for the benefit of marbled murrelets and bald
eagles. About half of each parcel (311 acres in total) currently contain areas with suitable
marbled murrelet nesting habitat, consisting of naturally regenerated western hemlock (Tsuga
heterophylla) stands that are 60 to 75 years old. These stands contain scattered groups of remnant
old trees with suitable nesting platforms for marbled murrelets. Currently, these older stands are
at risk of future timber harvest, because only 21 acres out of the 311 acres of mature stands over
60 years old are classified as “occupied” marbled murrelet habitat that would be protected under
existing regulations. The remaining areas in the parcels (309 acres) consist of young trees
ranging in age from 5 to 46 years old. With conservation, these young stands are expected to
grow and mature over the next 30 years and will function as protective buffers to the higherquality nesting stands, shielding them from windthrow, maintaining appropriate microclimate
conditions, and maintaining a reduced density of nest predators as compared with unbuffered
stands.
Eagles will also receive marginal benefit from these lands as they will provide nesting habitat,
roosting snags as trees mature and die, and foraging habitat near water. The mature forested
lands will also provide a more open canopy that will provide foraging habitat. These habitats will
be protected as part of the agreement, providing stable habitat into the future.
Some enhancement activities, such as thinning and interplanting, may also be implemented to
ensure the proposed lands reach a level of quality nesting habitat sufficiently high to offset the
anticipated take associated with Project O&M. The specifics of the mitigation plan would be
developed in coordination with the Service to ensure compliance with the ESA Section 10
issuance criteria and would be in place prior to Project O&M commencing. For the purposes of
this analysis, it is assumed that initial enhancement activities, such as thinning and interplanting,
would occur in the areas where suitable habitat does not currently exist and that periodic
maintenance and monitoring activities occur at established intervals over the ITP’s term.
Monitoring is described in more detail in Section 2.3.3.
If thinning is deemed necessary, these activities may require the use of specialized machinery
(similar to a small bulldozer) to selectively remove trees. Typically, thinning for enhancing oldgrowth development involves removing smaller trees to leave larger ones in place. Enhancement
activities would be determined in coordination with the Service and completed in a manner to
minimize potentially adverse environmental impacts. For example, work within or immediately
adjacent to waterways would be limited to the extent possible. If interplanting is deemed
necessary, site preparation may require the use of mechanical equipment or chemical treatments,
and depending on the site conditions, planting methods could range from hand-planting to using
specialized small machinery for planting.
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2.3.2.2.2
Derelict Fishing Net Removal
Prior to commencement of Project activities, the Applicant would fund the ongoing removal of
derelict fishing nets to minimize the risk of entanglement and incidental mortality of marbled
murrelets in the Salish Sea. The Applicant proposes to enter into an agreement with an existing
conservation organization that currently performs derelict fishing net removal to fund
identification and removal of sufficient nets to prevent the entanglement of 53 marbled
murrelets. A third-party conservation organization would be responsible for the implementation
and environmental compliance of this activity. Using a model developed by the Service
(Service 2017a), updated with recent marbled murrelet marine population densities, the
Applicant estimates that this objective will be met by the removal of between 91 and 96
abandoned net pieces over the first 6 years of the permit term. More information is provided in
Chapter 6 of the HCP.
2.3.2.2.3
Eagle Power Pole Retrofit Program
Eagle mitigation would consist of implementing a program for power pole retrofits to minimize
the risk of electrocution by retrofitting, reframing, or rebuilding power poles that present a high
risk to golden eagles. While the mitigation measure is primarily designed for golden eagles, bald
eagles would also benefit from the power pole retrofit program, although likely to a lesser extent.
Consistent with the Service’s Eagle Conservation Plan Guidance (ECPG; Service 2013), the
Applicant will fund the retrofit of poles at a ratio of 1.2:1, resulting in 141 power pole retrofits in
the first 5 years of operations (to be completed by January 2020). If estimated take at the 5-year
review is less than initially predicted, excess mitigation will be credited to subsequent 5-year
review periods.
To implement this program, the Applicant has proposed to partner with PSE to identify poles that
pose a high risk of electrocution to golden eagles and implement power pole retrofits on those
poles (the Applicant will partner with another electric utility in the event PSE does not have a
sufficient number of high-risk poles to meet the mitigation obligation). If PSE is able to provide
enough appropriate poles, retrofitting would occur within PSE’s service area. The Service’s
preference for addressing problem poles would be to look within the Local Area Population
(LAP) first and the Eagle Management Unit (EMU) second, which will be dictated by the
availability of a willing utility partner(s) and of high-risk poles. Poles will be selected for
retrofitting by finding where high-risk poles intersect eagle use areas or applicable habitats.
Additional details are provided in Section 6.2 of the HCP.
Retrofitting for the purposes of this mitigation requirement will consist of a range of actions that
include increasing clearances (separation) between energized/grounded components
(i.e., reconfiguring poles) or adding insulation over energized/grounded components to minimize
risk of electrocution. Reframing occurs in situations where wires are relocated to other parts of
the pole frame to minimize the potential for birds to interact with wires. In some cases,
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rebuilding the pole may be required to alter the structure of the pole to meet avian-safe designs.
These modifications typically involve the use of a utility truck that can be used to hoist and set
the poles, replace cross arms, restring wires, add covers, and transport utility crews to work at the
pole tops. Depending on the extent of the modifications, up to two trucks may be required with
activities lasting for a few days at most. Efficiencies will be accomplished by addressing
multiple poles along an identified high-risk line and are in addition to the known problem poles
being addressed by the utility partner.
2.3.3
Monitoring
The Applicant would conduct a monitoring program as part of the HCP to verify ITP
compliance, including evaluation of the level of take of the Covered Species; provide progress
reports on the fulfillment of mitigation requirements; and enable evaluation of the effectiveness
of the minimization and mitigation measures in meeting the biological goals and objectives of
the HCP. The Service must approve the monitoring program in writing. The program will ensure
that take is not exceeded and that the objectives of the HCP are met.
2.3.3.1
Compliance Monitoring
Compliance monitoring would consist of mortality monitoring conducted in three phases:
Evaluation, Implementation, and Re-Evaluation. Fatality monitoring methods and analysis are
described in detail in the Post-Construction Monitoring Plan (WEST 2018, Appendix G of the
HCP).
During the Evaluation Phase, 100% of the WTGs would be searched weekly from April 1 to
August 31 and every two weeks from September 1 to March 30 each year during years 1, 2, and
3 of Project O&M. Radar monitoring would supplement mortality searches from July 1 to
August 9 of Year 1 from 105 minutes before sunrise to 75 minutes after sunrise.
During the Implementation Phase, if adaptive management measures are not triggered, a steppeddown approach to monitoring would be adopted at a level sufficient to ensure the Applicant is in
compliance with the ITP. This phase will remain in effect for the duration of the operational life
of the Project unless an adaptive management trigger is reached. Triggers for adaptive
management are summarized in the following sections and described in Chapter 6 of the HCP.
The Re-Evaluation Phase would occur if an adaptive management trigger is met and operational
changes are needed as described in the following sections and in greater detail in Section 6.4 of
the HCP.
2.3.3.2
Effectiveness Monitoring
Effectiveness monitoring is required to ensure that the mitigation described in Section 2.3.2.3 is
effective and remains in compliance with the terms and conditions of the ITP. Effectiveness
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monitoring of the marbled murrelet and bald eagle conservation lands would include, at
minimum, an annual assessment to verify the parcel is intact and available to murrelets for
nesting. Specific measures for the marbled murrelet mitigation monitoring program proposed by
a yet-to-be-selected conservation entity who will be responsible for holding the easement. The
conservation entity will design the mitigation monitoring program in cooperation with state and
federal partners, including the Service, prior to the commencement of Project O&M. The Service
must approve the monitoring program in writing. The program will ensure that take is not
exceeded and the objectives of the HCP are met.
Effectiveness monitoring for the eagle power pole retrofit program will, at minimum, involve a
post-retrofit check to ensure that the modifications were done correctly and that they remain
intact, as well as to ensure the efficacy of the installation (i.e., whether there are signs of
subsequent bird mortality). These checks will be completed by an entity with expertise in
electrical infrastructure and approaches to minimize avian electrocution risks. For permanent
modifications (e.g., reframing or replacement), one post-construction check is expected to be
adequate because these modifications would apply for the life of the power pole (approximately
50 years). For retrofits to existing structures (e.g., applying insulation features), one complete
evaluation would occur. Additional monitoring during the life of the permit would depend on the
geographic location, habitat, type of retrofit, and power pole configuration. Prior to the initiation
of Project O&M, the monitoring regime will be negotiated with the Applicant, PSE (or alternate
utility), and the Service to ensure the proposed mitigation meets the requirements for ESA
Section 10 and BGEPA issuance criteria and will be maintained over the course of the ITP. The
monitoring regime will address existing uncertainties about ITP implementation and
effectiveness with adequate response triggers to ensure monitoring methods aid in achieving the
HCP objectives.
2.3.4
Adaptive Management
The adaptive management framework for marbled murrelets and for bald and golden eagles will
involve reviews every 5 years, in keeping with the requirement of the Bald Eagle Final Rule.
This provides for consistent timing in conducting the evaluation of observed take against the
permitted limits for both species. The estimated number of fatalities, derived from information
gathered during compliance monitoring, will be used to evaluate the number of individuals taken
over the life of the project and the annual rate of take against the permitted take limit. Both
adaptive management frameworks consist of a stepwise approach, identifying specific thresholds
that trigger the need for implementation of the specified adaptive management measure.
Thresholds/triggers are presented as a progression of observed or estimated fatalities over time
that would indicate a high enough rate of take to exceed the permitted limit before the end of the
permit term. Each threshold, if reached, signals a concerning level of estimated mortality and
requires additional measures to increase monitoring or minimization of take. The specific
Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

14

November 2018

thresholds and adaptive management strategies required at each tier are presented in Tables 30
and 31 of the HCP for marbled murrelets and eagles, respectively.
Alternative 2 – Modified Project Site Design
Under Alternative 2, the Modified Project Site Design Alternative, the Service would issue an
ITP authorizing a lower level of take than what is requested by the Applicant. If Project
construction had not already occurred, issuance of the ITP would likely result in the activities
described in Section 5.1. Under this alternative, the Project operational design would be modified
such that the five WTGs closest to documented marbled murrelet nest locations (T34 through
T38) would not operate at all for the duration of the ITP. These five WTGs had the highest
marbled murrelet detection frequencies during pre-construction surveys. Operational parameters
for the balance of the Project are assumed to be implemented as described in Alternative 1.
Under these conditions, Alternative 2 operations would result in a reduction of energy production
to about 88% of the energy that could be generated by Alternative 1 (Table 2.3-1). Take rates for
covered species would be reduced to about 89% of the estimated take for Alternative 1 for
marbled murrelet 5 and 87% for both bald and golden eagle. O&M activities related to the five
WTGs would not occur, which would also represent a very slight reduction in the level of
activity required under Alternative 2 compared to Alternative 1.
Because of the lower level of take of marbled murrelet, the mitigation measures that would be
implemented to offset potential take would be less but generally the same as what is described in
Section 2.3.2.3 for Alternative 1. The amount of conservation land would likely remain the same
because it is not functionally practical to obtain less land; however, the number of derelict nets
removed would be fewer. With respect to bald and golden eagles, 125 power poles would be
retrofitted to offset lower levels of take. The monitoring and adaptive management measures
would be the same as those described in Sections 2.3.3 and 2.3.4, respectively.
Alternative 3 – Enhanced Curtailment
Under Alternative 3, the Enhanced Curtailment Alternative, the Service would issue an ITP
authorizing a lower level of take than what is requested by the Applicant. If Project construction
had not already occurred, issuance of the ITP would likely result in the activities described in
Section 5.1. Under this alternative, Project O&M would be further curtailed to minimize the
potential for take of the Covered Species. Under these conditions, Alternative 3 operations would
result in a reduction of energy production to about 86% of what would occur under Alternative 1.
This would result in about 58% of the estimated take for Alternative 1 for marbled murrelet and
85% and 92% for bald and golden eagles, respectively. Although energy production levels would
5

Note that the reduction in take for marbled murrelets may be greater than modeling results suggest because the five
non-operational WTGs are expected to have consistently high passage rates given past data and their proximity to
nesting habitat, and this was not fully incorporated in the model.
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be lowest for this alternative, it is expected that O&M activities would generally be the same as
for Alternative 1. The same type and level of activities would likely be required to operate and
maintain all the WTGs.
Under Alternative 3, Project operating conditions would be modified such that turbine rotation
would be curtailed each year from April 1 to September 30 (corresponding to reported marbled
murrelet breeding season in Western Washington [Hamer and Nelson 1995; Huff et al. 2006;
Service 2012a]) to minimize the probability of incidental take. This measure extends the period
during which WTG curtailment would be employed and is intended to minimize the probability
of strikes during the time when marbled murrelets are most likely to be moving through the
Project Area—up to several times each day.
Under Alternative 3, the enhanced curtailment would be applied to all 38 WTGs during dawn
and dusk periods, corresponding with reported periods of increased flight activity to and from
inland nests during the breeding season (Hamer and Nelson 1995). The daily curtailment period
would begin 2 hours before sunrise and end 2 hours after sunrise, and the dusk curtailment
period would begin 2 hours before sunset and end 1 hour after sunset.
In addition, Alternative 3 would include enhanced curtailment for bald and golden eagles,
consisting of the installation and use of technology (i.e., IdentiFlight equipment) that identifies
eagles approaching the Project site and halts blade rotation within calculated flight paths to
minimize strikes. Under this alternative, this equipment would be in place and fully functional
when Project O&M begin and would continue to operate throughout the duration of the 30-year
ITP.
Because of the lower level of take of marbled murrelet, the mitigation measures that would be
implemented to offset potential take would be less but generally the same as what is described in
Section 2.3.2.3 for Alternative 1. With respect to bald and golden eagles, 125 power poles would
be retrofitted to offset lower levels of take. The monitoring and adaptive management measures
would be the same as those described in Sections 2.3.3 and 2.3.4, respectively.
Alternatives Considered but Eliminated from Detailed Study
2.6.1
Alternate Project Siting Locations
Under this alternative, alternate locations where the Project could be sited would be evaluated.
The proposed Project sequence does not afford the Service a process to condition turbine siting
through permit issuance at macro or micro scales. Therefore, alternate locations could be
considered in this EIS, but this may not inform the Action Alternatives. Consequently, siting
alternatives were considered but eliminated from detailed study. The Service has analyzed a
reasonable range of Action Alternatives related to O&M at this site, which covers a full spectrum
of alternatives in the EIS.
Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

16

November 2018

2.6.2
Project Operation and Maintenance Without Incidental Take Coverage
Under this alternative, the Applicant could elect to operate the Project without an ITP and accept
the liability for any potential take of the Covered Species that may occur. However, because of
the high likelihood for take during the 30-year period, this alternative would likely be in conflict
with the ESA and the BGEPA and would be considered unlawful in the absence of an ITP and
the required compensatory mitigation that the ITP would afford. Therefore, this alternative was
not carried forward as a baseline for comparison or as the No Action Alternative.
2.6.3
Emerging Technologies Alternative
Several emerging technologies have the potential to further minimize the probability of take as a
reasonable operational alternative or as a component of a curtailment and minimization strategy.
However, at the time of publication, there are insufficient data on the effects of these evolving
measures pertinent to the Covered Species (or suitable surrogates) or Project O&M to allow for a
thorough analysis of these options. For these reasons, this alternative is not evaluated further.
3

Affected Environment
Introduction

3.1.1
Study Area
This section describes existing conditions near the proposed Project facilities, called the “Project
Area” (Figure 2.1-1), and in other areas that could be affected by the Proposed Action, namely
the “Mitigation Areas,” including the conservation lands and eagle power pole retrofit program
(Figure 2.3-1). 6 Collectively, the Project Area and Mitigation Areas are called the “Action Area”
(Figure 1.1-1). The Action Area represents the area that would be covered by the ITP. Unless
otherwise noted, the Action Area is the study area for potential effects of the Proposed Action.
The Project Area covers approximately 22,000 acres located mainly in Lewis County,
Washington, with a small portion of the proposed facilities, specifically the O&M facility,
located in Thurston County. Of this, 20,000 acres are located on privately owned lands and
2,000 acres are located on public lands. About 1,455 acres are leased to the Applicant for the
Project, with the rest (20,545 acres) of the Project Area mostly in active timberland.
The remainder of the Action Area includes the Mitigation Areas. The proposed conservation
lands are in Pacific County (Figure 2.3-1). They cover approximately 620 acres of forested areas,
currently in private ownership and managed for timber production. Derelict fishing net removal
to benefit marbled murrelets would occur in the Salish Sea, and the eagle power pole retrofit
program is proposed to occur within PSE’s service area, which includes all of Kitsap, Skagit,
6

Additional mitigation in the form of derelict net removal entails the Applicant paying into a fund to support
ongoing activities already occurring in the Salish Sea. While these activities would benefit the Covered Species,
they would not represent a substantive change over the activities already occurring in that area.
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Thurston, and Whatcom counties and parts of Island, King (excluding Seattle), Kittitas, and
Pierce (including Tacoma) counties.
Geology and Soils
This section describes geologic and soil conditions and resources within the study area. The
terrain within the Project Area is a series of ridgelines that range in elevation from approximately
450 meters (1,476 feet) to 1,050 meters (3,445 feet) above mean sea level and are separated by
lower-elevation stream-lined valleys. A review of geologic maps of the Project Area indicate that
the area is underlain by upper Eocene volcanic rocks and marine sedimentary rocks, as well as
Quaternary alluvium, glacial deposits, and mass-wasting deposits (DNR 2017). Soils in the
Project Area consist mostly of loams but also range from rock outcrops to mucks of varying
texture; given the mountainous setting and varied terrain within and around the Project Area, the
presence of steep slopes and erosion hazards is expected (NRCS web soil survey and Soil Survey
Geographic Database data, USDA 2017). There is also one known fault within the Project area
and five located 1.6 to 3.2 kilometers (1 to 2 miles) south of the proposed transmission line
(PNSN 2017a). Since 1974, there have been 47 recorded earthquakes within 6.4 kilometers
(4 miles) of the Project Area (PNSN 2017b).
The conservation lands would be located just inland from the Washington Coast in an area
marked with sloping terrain and consisting mainly of forested land bisected by various unnamed
tributaries. The PSE service area consists of a diverse mix of topography and soils with PSE
power lines located in a range of conditions (e.g., along roadways, in developed areas, and in
rural areas).
Air Quality
This section describes the air quality conditions within the study area in terms of the attainment
status for criteria pollutants relative to national and state thresholds and existing sources of air
pollution. Air quality is regulated by the Olympic Region Clean Air Agency in Pacific and
Thurston counties and by the Southwest Clean Air Agency in Lewis County.
Local air quality measurement data indicate that Lewis, Thurston, and Pacific counties meet
national and state air quality standards and are currently designated as “in attainment” for all
criteria pollutants (Ecology 2018). Existing sources of localized air emissions near the proposed
Project facilities and in the conservation lands mainly come from the operation of mobile
equipment used in commercial forestry activities. Other sources of emissions come from
surrounding residential and agricultural lands uses, including from vehicle and equipment
operations and agricultural activities. Localized sources of emissions within the PSE service area
come from a diverse mix of stationary and mobile sources, with emissions typically more
concentrated in the more urbanized areas.
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Water Resources
The Project Area spans two Water Resources Inventory Areas (WRIAs): 13, Deschutes and
23, Upper Chehalis (Ecology 2017), with the majority of the Project Area located within
Hydrologic Unit Codes 17110016 Deschutes and 17100103 Upper Chehalis. The main surface
waters include the Deschutes, Newaukum, and Skookumchuck rivers, but there are also several
other smaller creeks and unnamed tributaries (Figure 2.1-1). Due to the varied topography and
ridges present, surface waters are generally located at lower elevations. No lakes exist within the
Project Area.
The northern portion of the Project Area (where the O&M facility is located) is also within the
boundary of the Puget Sound aquifer system, which occurs in unconsolidated glacial deposits.
This is a major regional aquifer system that supplies many wells, although no public water
supply sources are located within the Project Area. The only portion of the proposed Project
facilities within a floodplain is located along Vail Cut Off Road adjacent to the Deschutes River,
which provides access to the O&M facility.
The conservation lands are located in WRIA 24, Willapa, which includes the Nemah and Naselle
rivers that flow into Willapa Bay. There are also several small tributaries and tidal marshes in the
vicinity, with unnamed streams flowing within the conservation lands. Within the PSE service
area, the main water bodies include the Cowlitz, Nisqually, Deschutes, Puyallup, Skagit, and
Nooksack rivers and saltwater bodies, including Puget Sound, Hood Canal, and Skagit Bay.
Power distribution infrastructure is generally located in upland areas away from major surface
water resources.
Vegetation and Wetlands
This section describes vegetation and wetlands within the study area, focusing on dominant land
cover classes. Special-status plants are addressed in Section 3.7.
The study area is within the Cascades Ecological Region (Tier III ecoregion), which extends
from the central portion of western Washington to the south through the Cascade Range of
Oregon and includes a disjunct area around Mt. Shasta in northern California (USEPA 2013).
Vegetation within the ecoregion is characterized by highly productive coniferous forests
dominated primarily with an overstory of Douglas fir (Pseudotsuga menziesii), western hemlock,
western red cedar (Thuja plicata), bigleaf maple (Acer macrophyllum), and red alder (Alnus
rubra) at lower elevations. A large portion is federal land managed by the U.S. Forest Service
and the U.S. Bureau of Land Management, with most of the remainder held in private ownership.
Much of the forested lands within this ecoregion, such as the Project Area and the conservation
lands, are maintained as managed forest for timber. Managed forests, development, and
agriculture have substantially changed the historic vegetation in this ecoregion.
Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

19

November 2018

3.5.1
Project Area
The majority of the Project Area is located on private commercial forestry lands owned and
managed by Weyerhaeuser Company. There are three dominant land cover classes in the Project
Area, accounting for more than 85% of the area: Evergreen Forest (35.7%), Shrub/Scrub
(26.9%), and Developed/Open Space (20.4%) (ABR, Inc. 2011). These three land cover classes
are described in the following text. The remaining land cover classes include Barren Land
(8.5%), Wetlands (3.0%), Grassland/Herbaceous (2.7%), Mixed Forest (1.4%), Pasture/Hay and
Cultivated Crops (0.8%), Deciduous Forest (0.6%), and Open Water (0.1%) and are only briefly
described.
The largest land cover class in the Project Area, Evergreen Forest, is relatively uniformly spread
throughout and includes tree species common to managed forests, such as Douglas fir, western
hemlock, and western red cedar. All commercial timber lands within the Project Area have been
cut at least once, and several areas are on their third or fourth rotation. Commercial timber
harvest in the Project Area has prevented development of old-growth forest characteristics.
The second-most common cover class is Shrub/Scrub and is found in areas where logging has
more recently occurred, including some areas near the proposed Project facilities. These areas
are characterized by young stands of planted Douglas fir regrowth, naturally colonizing red alder
saplings, and shrub and undergrowth species such as red huckleberry (Vaccinium parvifolium),
salal (Gaultheria shallon), and various grasses.
Developed/Open Space is the third-largest land cover class within the Project Area and is
composed of roadways and other structures and buildings. These areas are scattered throughout
and are unvegetated.
Vegetation associated with the remaining forested land cover classes found within the Project
Area includes very small areas of black cottonwood (Populus trichocarpa), quaking aspen
(Populus tremuloides), and paper birch (Betula papyrifera) (Parks et al. 1997). Understory
species in these areas are dominated by red huckleberry and other deciduous shrubs.
Small areas of farmland (Pasture/Hay and Cultivated Crops land cover classes) are located
mainly in the northern part of the Project Area near the O&M facility and towards the east near
the transmission line. These areas include native perennial grasses, perennial legumes, and nonnative grasses. Perennial grasses typically include bentgrasses (Agrostis spp.), Kentucky
bluegrass (Poa pratensis), and reed canarygrass (Phalaris arundinacea), while perennial
legumes include alfalfa (Medicago sativa) and alsike clover (Trifolium hybridum) (Fransen and
Chaney 2002).
Wetlands were identified by National Land Cover Database classifications and include palustrine
emergent, palustrine forested, palustrine scrub-shrub, riverine, and freshwater ponds. As shown
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in Figure 2.1-1, wetlands occur throughout the Project Area and are generally associated with
streams and rivers at the lower-lying elevations. The dominant herbaceous species observed in
the emergent wetlands is reed canarygrass, while red alder, Devil’s club (Oplopanax horridus),
and salmonberry (Rubus spectabilis) dominate the forested and scrub-shrub wetlands. Per
Thurston County and Lewis County regulations, riparian vegetation buffers associated with
wetlands, streams, and rivers are protected during timber harvest on private forestland.
3.5.2
Mitigation Areas
The two parcels of conservation lands consist of mixed conifer stands dominated by western
hemlock with a minor component of Douglas fir and Sitka spruce (Picea sitchensis). Over half
(174 acres) of Parcel A is composed of stands 60 to 75 years old, which contain legacy trees that
were retained through previous harvest cycles. There is a high incidence of hemlock dwarf
mistletoe (Arceuthobium tsugense) and other decadent features (e.g., limb deformities and
candelabras) in the canopy. Parcel B is approximately 289 acres, of which 156 acres are stands
that are approximately 70 years old. These stands were classified as suitable murrelet nesting
habitat based on field surveys and timber cruise inventory data. Because of recent timber harvest
within the parcel, the distribution of stand ages is either late-seral stands, mature stands, or
younger stands less than 26 years old.
The PSE service area consists of a diverse mix of land cover classes, with PSE power lines
located in a range of conditions (e.g., along roadways, in developed areas, and in rural areas) and
associated vegetation. In all cases, PSE maintains the right-of-way and associated vegetation to
maintain clearance of the lines and ensure there are no safety conflicts.
Fish and Wildlife
This section describes the fish and wildlife species groups that are likely to occur in the Project
Area and near the conservation lands. These areas are within the Cascades Ecological Region
(Tier III ecoregion), extending from the central portion of western Washington to the south
through the Cascade Range of Oregon, and include a disjunct area around Mt. Shasta in northern
California (USEPA 2013). This section also addresses fish and wildlife species groups that may
be present within the PSE service area. Special-status species are addressed in greater detail in
Section 3.7.
3.6.1
Fish
Within the Project Area, there are several fish-bearing streams and rivers, the largest of which
include the Deschutes, Newaukum, and Skookumchuck rivers (Figure 2.1-1.) These and other
creeks and unnamed tributaries within the vicinity of the Project Area support anadromous fish
(WDFW 2016), including resident and coastal cutthroat (Oncorhynchus clarkii), steelhead and
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rainbow trout (Oncorhynchus mykiss), and coho salmon (Oncorhynchus kisutch)
(WDFW 2018a).
The conservation lands also include several unnamed drainages with habitat supporting
anadromous fish: the largest drainage running east-west through Parcel A supports coho salmon,
winter steelhead, and fall chum (Oncorhynchus keta), while the largest drainage running northsouth through Parcel B supports both resident and coastal cutthroat. Several smaller drainages
exist within each parcel; however, the presence of fish in these tributaries is unknown
(WDFW 2018a). Although portions of PSE’s power transmission infrastructure may be located
near waterways, the transmission lines are generally in upland areas away from fish and aquatic
habitat.
3.6.2
Birds
The study area is located in the Pacific Flyway, one of the area’s main north-south migratory
routes used 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. Many
neotropical migrant birds and raptor species use the Pacific Flyway to migrate between breeding
habitat in North America and wintering habitat in the tropics. The proposed Project facilities are
located about 41.8 kilometers (26 miles) from the Puget Sound at Olympia, where numerous
shorebirds and waterfowl stop over during migration and winter (Page et al. 1999).
In addition to being located within this migration corridor, the Project Area provides a range of
features that support breeding, foraging, resting, and overwintering habitat for a wide variety of
resident bird species (Johnson and O'Neil 2001). General avian surveys performed during the
winter, spring, and summer survey periods in 2014 and 2015 (ABR, Inc. 2015a) identified a total
of 68 different species.
Table 3.6-1 provides the results of the general avian surveys by species group for each of the
survey periods. Detailed results are presented in Appendix B of the HCP (ABR, Inc. 2015a).
Notable bird species observed during these surveys include bald eagle (federal species of
concern, state sensitive species); peregrine falcon (Falco peregrinus; federal species of concern,
state sensitive species); pileated woodpecker (Dryocopus pileatus; state candidate species); and
Vaux’s swift (Chaetura vauxi; state candidate species). Two additional avian studies were
conducted in the Project Area, the results of which are discussed in greater detail in Section 3.7:
a large avian use study was conducted between January 2016 and March 2017 for species larger
than the size of an American crow (Corvus brachyrhynchos), and a radar and visual study of
marbled murrelets was conducted during the summer breeding periods in 2013 and 2014.
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Table 3.6-1. Results of Avian Surveys in the Project Area
Individual Counts
Species Group

Number of
Species

Winter
2014

Spring
2015

Summer 2015

Fall 2015

Totals

Raptors

11

12

49

44

52

157

Passerines

45

208

958

660

1142

2,968

Game Birds

1

1

14

2

3

20

Waterbirds

1

0

3

0

32

35

Woodpeckers

5

18

61

10

43

132

Other

5

2

68

48

15

133

Totals

68

241

1,153

764

1,287

3,445

The Service also identifies species of migratory birds as “Birds of Conservation Concern” that,
without additional conservation actions, are likely to become candidates for federal listing
(Service 2008). Birds of Conservation Concern observed in the Project Area during the avian
studies include the rufous hummingbird (Selasphorus rufus), the olive-sided flycatcher
(Contopus cooperi), and the willow flycatcher (Empidonax trailii).
Forested areas of the Project Area provide foraging and nesting habitat for a wide variety of
common passerine species identified in relative abundance during the avian surveys, such as
song sparrow (Melospiza melodia), bushtit (Psaltriparus minimus), Bewick's wren (Thryomanes
bewickii), Steller’s jay (Cyanocitta stelleri), spotted towhee (Pipilo erythrophthalmus),
Swainson's thrush (Catharus ustulatus), Pacific wren (Troglodytes pacificus), varied thrush
(Ixoreus naevius), dark-eyed junco (Junco hyemalis), chestnut-backed chickadee (Parus
rufescens), and red-breasted nuthatch (Sitta canadensis) (ABR, Inc. 2015a).
Upland clear-cut and herbaceous and grassland areas are also likely used by species identified in
the avian surveys, such as barn swallow (Hirundo rustica), tree swallow (Tachycineta bicolor),
and white-crowned sparrow (Zonotrichia leucophrys). Predatory birds, such as red-tailed hawks
(Buteo jamaicensis) and northern harriers (Circus cyaneus), commonly hunt in these habitat
types. Other raptors, such as bald eagles and ospreys (Pandion haliaetus), occur in forested areas
near bodies of water. Snags and downed trees in logged habitat and along the forest edges also
provide perch sites for bald eagles and ospreys.
Snags in forested habitats, while limited in managed forests, also provide potential nest sites for
cavity-nesting birds, such as great horned owl (Bubo virginianus), and species of woodpeckers
including downy woodpecker (Picoides pubescens), northern flicker (Colaptes auratus), and
pileated woodpecker. Disturbance-tolerant bird species such as American crow and American
robin (Turdus migratorius), have been observed within the Project Area (ABR, Inc. 2015a).
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Due the similarities in habitat, including forested areas and recently clear-cut Shrub/Scrub areas,
similar types of bird species as those found in the Project Area are also expected to occur within
the conservation lands. Bird species within the PSE service area also include a similar range of
species, with disturbance-tolerant species being more common in the developed areas. Due to the
PSE service area being located within the Pacific Flyway, the presence of migratory birds (such
as bald and golden eagles) likely also occurs.
3.6.3
Bats
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 (WDFW 2013a). The second-generation and
younger forests that predominate the Project Area provide less extensive bat roosting habitat but
may offer suitable commuting or foraging opportunities. However, nearly all bat species found in
Washington occasionally roost in crevices found in rock fractures or talus slopes
(WDFW 2013a). Given the occasional rock outcropping in the Project Area, some crevice
roosting habitat may be present. 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 also provide 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 acoustic study of bat activity was
conducted for the Project in 2015 (ABR, Inc. 2016). This study collected baseline information on
levels of bat activity for migratory bats (e.g., hoary [Lasiurus cinereus], big brown
[Eptesicus fuscus], and silver-haired [Lasionycteris noctivagans] bats); and non-migratory
species (e.g., Myotis spp.).
Overall, bat activity within the Project Area was found to be relatively high. The following
species were identified during the surveys, in descending order of observed numbers: silverhaired, hoary, big brown, little brown (Myotis lucifugus), California (Myotis californicus),
western long-eared (Myotis evotis), Yuma (Myotis yumanensis), fringed (Myotis thysanodes),
long-legged (Myotis volans), and Townsend’s big-eared (Corynorhinus townsendii; state
candidate species) bats. The silver-haired and hoary bats accounted for most of the bats surveyed
(ABR, Inc. 2016). Townsend’s big-eared bat is a state candidate species and is addressed further
in Section 3.7 (WDFW 2018b).
The composition of bat species found in the conservation lands is expected to be similar to the
species found in the Project Area, based on similar habitat and the availability of foraging areas,
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roost trees, and water resources. Additionally, bat presence is expected in PSE service areas,
where more developed areas provide suitable foraging habitat.
3.6.4
Mammals
Several species of large and medium-sized mammals frequently found in forested and/or cleared
habitats in Washington are likely to 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, shrews, and tree and flying squirrels
(WDFW 2018b).
The Project Area is also located within the winter range for the South Rainier herd of Roosevelt
elk (Cervus elaphus roosevelti), a hunted game species in Washington (WDFW 2018a). Ideal elk
habitat includes productive grasslands, meadows, or clear-cut interspersed with closed-canopy
forests. Year-round ranges for Roosevelt elk are usually 1,500 to 4,000 acres and are generally
found where food and cover are readily available. The current population of the South Rainier
Roosevelt 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
Roosevelt 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.
The conservation lands are located within the range of the Willapa Hills herd of Roosevelt elk in
areas considered to have some of the highest densities of this elk population (WDFW 2014).
Being a similar forested habitat, similar predator and small mammal species are expected to
occur within the conservation lands as those that occur in the Project Area. Considering the wide
range of habitats the PSE service areas traverse, elk, predators, and other small mammals are
expected to occur with varying abundances within these areas.
3.6.5
Reptiles and Amphibians
Wetlands and riparian areas provide habitat for a variety of both still-water amphibians, such as
the northern red-legged frog (Rana aurora), Pacific treefrog (Pseudacris regilla), and roughskinned newt (Taricha granulosa), and terrestrial amphibians found in riparian areas, such as
western red-backed salamander (Plethodon vehiculum).
Several species of amphibians have been documented in stream surveys adjacent to the Project
Area (WDFW 2018a), such as the Cascade torrent salamander (Rhyacotriton cascadae; state
candidate species), Cope’s giant salamander (Dicamptodon copei), Columbia torrent salamander
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(Rhyacotriton kezeri), Van Dyke’s salamander (Plethodon vandykei; state candidate species),
Dunn’s salamander (Plethodon dunni; state candidate species), tailed frog (Ascaphus truei), and
the Western toad (Anaxyrus boreas; state candidate species).
Reptiles such as the common garter snake (Thamnophis sirtalis) and western terrestrial garter
snake (Thamnophis elegans) are likely to occur in the upland habitats of the Project Area.
Upland habitats with rocks and wood debris support species such as northern alligator lizard
(Gerrhonotus coeruleus) and northern garter snake (Thamnophis ordinoides).
The conservation lands contain wetland and riparian areas associated with streams. These areas
are expected to provide habitat for amphibians, while upland forested areas likely support
reptiles. Species composition within these conservation lands are expected to be similar to
species found in the Project Area. Similarly, where PSE service areas cross appropriate habitat,
reptiles and amphibians are expected to occur, though the distribution lines are generally in
upland areas away from aquatic habitat.
Rare, Threatened, and Endangered Species
This section addresses rare, threatened, and endangered plant and animal species that have been
observed or that have the potential to occur within the broader region surrounding the Project
and Mitigation Areas. This includes species that are federally listed as threatened or endangered,
proposed for federal listing, or are federal candidate species; are state species of concern (defined
as state-listed as threatened, endangered, sensitive, or candidate); or that receive specific
protection defined in federal or state legislation.
Information in this section comes from special-status species lists for Thurston, Lewis, and
Pacific counties (Service 2018a, 2018b, 2018c; WDFW 2018a; ODFW 2018) and Project
surveys. Site-specific surveys were conducted in and around the Project Area from 2015 to
determine the presence of different wildlife species, including special-status species, and their
habitats (ABR, Inc. 2011, 2015a, 2015b).
Table 3.7-1 lists the special-status species with a potential to occur in the study area, summarizes
habitat preferences, and indicates the likelihood of each species being found in the Project Area.
In summary, the following occur within the study area:
•

•

18 federally listed threatened or endangered species, one proposed threatened species, one
candidate species for federal listing, and one federal species of concern. Thirteen of the
federally listed species are wildlife, while the remaining five species are plants.
Two species receiving other protections defined in federal legislation are bald and golden
eagles, which are not federally listed but receive special protections under the BGEPA. In
addition, the Applicant has requested take of these species under the ITP.
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•

20 state species of concern, including nine endangered species, one threatened species, and
10 candidate species. Washington State Code provides that take of state endangered and
threatened fish and wildlife is not unlawful if authorized by a permit issued under the ESA
(RCW 77.15.120(1)(c), 77.15.130(1)(c)(ii)). The Applicant will therefore meet state
requirements for species listed under Washington State Code by securing an ESA ITP that
authorizes incidental take of listed species.

Of the 27 special-status species with potential range in the study area, 20 are not expected to
occur in the Project Area or are expected to occur only as transients due to lack of suitable
habitat (Table 3.7-1). The special-status species that have been observed or are otherwise likely
to occur within the study area include marbled murrelet, bald eagle, golden eagle, pileated
woodpecker, northern goshawk (Accipiter gentilis), Vaux’s swift, and Townsend’s big-eared bat.
These species are addressed in greater detail in the following sections.
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Table 3.7-1. Rare, Threatened, and Endangered Species with the Potential to Occur in the Study Area
Species

Federal
Status

State
Status

General Habitat Description

Observations in Study Area

Potential to
Occur in
Project Area

Birds
Marbled murrelet
(Brachyramphus marmoratus)

Northern spotted owl (Strix
occidentalis caurina)

Streaked horned lark
(Eremophila alpestris strigata)
Western snowy plover
(Charadrius alexandrinus
nivosus)

T

T

T

T

E

Nearshore marine foragers, but
species nests inland in old-growth
forests with large trees, multiple
canopy layers, and moderate to
high canopy closure.

The radar and visual survey detected
marbled murrelets flying through the
Project Area.

Known

E

Mature forests with dense
canopies and structurally complex
vegetation from British Columbia
to Northern California.

No northern spotted owls were observed
during avian surveys conducted by
Applicant, and study area lacks typical
habitat.

Not likely

E

Open areas dominated by grasses
and forbs on the Washington
coast and Puget lowlands.

This species has potential to pass through
the Project Area in migration, but none
were observed during Applicant avian
surveys.

Not likely

E

Sandy coastal beaches, river
mouths, lagoons, and estuaries
from Southern Washington to
Baja California.

Coastal bird that could occur in vicinity of
study area project mitigation parcels, but
habitat for this species does not occur in or
near Project Area.

Not likely

Not likely

Yellow-billed cuckoo (Coccyzus
americanus)

T

C

Dense willow and cottonwood
stands in river floodplains.

Less than 1% of Project Area is
mixed/deciduous forest preferred by
species. May pass through in migration, but
none were observed during Applicant avian
surveys.

Bald eagle
(Haliaeetus leucocephalus)

FCo

--

Nesting in mature trees or snags
near water bodies.

Observed during avian use surveys.

Known

Golden eagle
(Aquila chrysaetos)

--

C

Mountainous, open, arid habitats
for hunting and nesting.

Suitable nesting habitat is present in the
Project Area, and documented nests are
adjacent to the study area.

Known
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Species

Federal
Status

State
Status

Potential to
Occur in
Project Area

General Habitat Description

Observations in Study Area
One occurrence observed outside of the
Project Area during avian use surveys.
Suitable nesting habitat is present in the
Project Area.

Known

Northern goshawk (Accipiter
gentilis)

--

C

Nesting primarily in Douglas fir
trees within mature coniferous
forests close to water (Desimone
and Hays 2003).

Pileated woodpecker
(Dryocopus pileatus)

--

C

Snags or large decaying live trees
(Lewis and Azerrad 2003).

Observed during avian use surveys.

Known

Vaux’s swift (Chaetura vauxi)

--

C

Large, hollow snags and decaying
live trees (Lewis et al. 2002).

Observed during avian use surveys.

Known

C

Roosting habitat includes large
cliff faces, abandoned mines and
buildings, and caves. Primary
foraging habitat includes open
sagebrush shrub steppe and
woodlands.

Observed during bat acoustic surveys
(ABR, Inc. 2016).

Known

E

Includes temperate forests,
mountains, tundra, taiga, and
grasslands.

There are unverified reported sightings of
single animals in the study area but no
documented sightings within the Project
Area; no documented packs as of
December 2017.

Low

E

Canadian boreal forest (taiga) to
subalpine forest of the
North Cascades.

Study area includes known historic range,
but there are currently less than 50
individuals in Washington, mostly in
northeastern parts of the state.

Not likely

T

Glacial outwash prairies.

Range coincides with some areas of the
study area, but species is known to inhabit
specific soil types that are not found within
the Project Area.

Not likely

C

Vegetative and geological
generalist but prefers cold areas
that receive winter precipitation
late into the warm season.

Range overlaps with study area, but species
tends to avoid people and developed areas.

Not likely

Mammals

Townsend’s big-eared bat
(Corynorhinus townsendii)

Gray wolf (Canis lupis)

Canada lynx (Lynx canadensis)

Pocket gopher
(Thomomys mazama ssp.)

North American wolverine
(Gulo gulo luscus)
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Species

Federal
Status

Fisher (Pekania pennanti)

Keen’s myotis
(Myotis keenii)

Pr-T

--

State
Status

Potential to
Occur in
Project Area

General Habitat Description

Observations in Study Area

C

Norther boreal forest.

Fishers have been reintroduced in the
Mount Rainer National Park and Gifford
Pinchot National Forest to the east of the
project area. No tagged fishers have been
observed in the Project Area, but they have
been observed approximately 10 to
20 kilometers to the south and southeast of
the Project Area.

Low

C

Roosting habitat includes large
cliff faces, abandoned mines and
buildings and caves. Riparian and
forested areas offer commuting or
foraging opportunities.

None observed during bat acoustic surveys
(ABR, Inc. 2016).

Not likely

Project Area and adjacent waterways are on
the fringe of the species historic range;
none observed during the Applicant site
characterization surveys.

Not likely

Not documented in the waters in and
around the Project Area, and Project Area
is not in a Service recovery unit.

Not likely

E

Coastal grasslands and inland
valley and lowland prairies.

Populations near the Project Area appear to
be extirpated based on a 2016 Washington
State Department of Fish and Wildlife
status review.

Not likely

E

Coastal grasslands near the
Pacific Ocean, relies on the early
blue violet to complete its
life cycle.

Likely extirpated from Washington.
Coastal species; may be reintroduced in
study area near the proposed project
mitigation parcels, but it does not occur in
Project Area (WDFW 2015).

Not likely

Amphibians and Fish
Oregon spotted frog
(Rana pretiosa)

T

E

In or near perennial bodies of
water that include zones of
shallow water and abundant
emergent or floating
aquatic plants.

Bull trout
(Salvelinus confluentus)

T

C

Variable life histories occupying
cold water small streams, large
rivers, lakes, and reservoirs.
Insects

Taylor's checkerspot butterfly
(Euphydryas editha taylori)

Oregon silverspot
(Speyeria zerene hippolyta)
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Species

Federal
Status

State
Status

General Habitat Description

Observations in Study Area

Potential to
Occur in
Project Area

Plants
Marsh sandwort
(Arenaria paludicola)

Golden paintbrush
(Castilleja levisecta)

Kincaid’s lupine (Lupinus
sulphureus ssp. Kincaidii)

Nelson’s checker-mallow
(Sidalcea nelsoniana)

Water howellia
(Howelia aquatilis)

Whitebark pine
(Pinus albicaulis)

Notes:
--: not applicable
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T

T

T

T

C

--

Coastal wetlands and freshwater
marshes with or without standing
water; acidic, organic bog soils;
and sandy substrates with high
organic content.

No known populations in study area.
Habitat does not occur in Project Area.

Not likely

--

Upland prairies on generally flat
grasslands, with low deciduous
shrubs commonly present as
small to large thickets.

Occurs in study area, but suitable habitat
does not occur in Project Area (Chambers
Group and WEST 2018).

Not likely

--

Primarily fescue-dominated
upland prairie, occasionally found
on steep, south-facing slopes and
barren rocky cliffs.

Occurs in study area, but suitable habitat
does not occur in Project Area (Chambers
Group and WEST 2018).

Not likely

--

Oregon ash (Fraxinus latifolia)dominated swales and meadows
with wet depressions, along
streams, or wetlands within
remnant prairie grasslands.

Occurs in study area, but suitable habitat
does not occur in Project Area (Chambers
Group and WEST 2018).

Not likely

--

Mosaic wetland dominated by
Oregon ash or Oregon white oak
(Quercus garryana), often
bordered by Douglas fir forest.

Occurs in study area, but suitable habitat
does not occur in Project Area (Service
[date unknown]).

Not likely

--

Cold and windy high-elevation or
high-latitude sites in
western North America.
Typically found with other highmountain conifers just below
the timberline.

Range extends into Project Area, but
species is not cultivated in actively
harvested timberlands. Dependent bird
species Clark’s nutcracker (Nucifraga
columbiana) was not noted during
Applicant avian surveys. This species is
unlikely to occur in the Project Area
(Ettl and Cottone 2004).

Not likely

C: candidate
E: endangered

Pr-T: proposed threatened
T: threatened
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3.7.1
Marbled Murrelet
The marbled murrelet is a small (23- to 24-centimeter) seabird that inhabits the coastal forests
and nearshore marine environment along the West Coast of North America. Marbled murrelets
are a stocky bird capable of both underwater and aerial flight with a dark bill and dark brown tail
with white on the underside. In the winter, the marbled murrelet develops white on the scapulars,
while in the breeding season it exhibits dark plumage. It is similar in appearance, but genetically
distinct, to both the Kittlitz’s and long-billed murrelet (Brachyramphus brevirostris and
Brachyramphus perdix, respectively). Marbled murrelets were federally 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. Subsequently, Washington State listed the species as threatened in 1993. However,
the Washington State Department of Fish and Wildlife uplisted marbled murrelets to endangered
in 2016 (Desimone 2016).
Murrelets are found in coastal marine areas (generally within 5 to 8 kilometers [3.1 to 5.0 miles]
of shore) from the Aleutian Islands of Alaska south along the Pacific coast to central California
(Ridgley et al. 2007; Nelson 1997). Six marbled murrelet conservation zones have been
designated for the ESA-listed population. Five of the marbled murrelet conservation zones
(1 through 5) are monitored by the Northwest Forest Plan Effectiveness Monitoring Program.
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, and Zone 2 includes the Washington outer
coast. These two zones comprise the population potentially impacted by the project, while all
five zones comprise the population considered in the cumulative analysis.
The population estimate for Zone 1 in 2016 was 4,614 birds with a -4.9% average annual rate of
decline for the 2001-to-2016 period (Pearson et al. 2018). The population estimate for Zone 2 in
2017 was 1,758 birds with a declining trend of -2.4% (i.e., not significant) average annual rate of
decline for the 2001-to-2017 period (Pearson et al. 2018).
While there is a high level of variation in annual population estimates in Washington, the trend
over time suggests a clear decline in Washington’s inner waters (Zone 1) and a possible decline
in coastal waters of Zone 2. The overall Washington murrelet population of 7,095 birds declined
3.9% per year from 2001 to 2016 (Pearson et al. 2018). In Washington, the current and historical
marine distribution of murrelets includes the Salish Sea (Puget Sound, Strait of Juan de Fuca)
and the outer coast. Marbled murrelets in Washington have particularly large marine ranges
during the breeding season, and they also fly especially long distances between their nesting and
marine foraging sites (Lorenz et al. 2017). Marbled murrelet nesting habitat distribution in
Washington includes coniferous forest within about 88.5 kilometers (55 miles) of marine waters
as defined in the federal Northwest Forest Plan (Raphael et al. 2016). While most nest sites have
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been located within 64.3 kilometers (40 miles) of marine waters, murrelet presence has been
documented up to 112.7 kilometers (70 miles) inland in Washington (Evans Mack 2003).
Marbled murrelets lay a single egg, which may be replaced if egg failure occurs early in the
nesting cycle, but this is likely rare (Nelson 1997). Murrelet nesting is asynchronous and spread
over a prolonged season. In Washington, the murrelet breeding season extends from April to late
September (Service 2012a), but an individual nesting cycle is typically about 60 days, with egg
incubation lasting about 30 days and chick rearing lasting about 30 days (27 to 40 days). Egg
laying and incubation occur from April to into August, and chick rearing occurs between late
May and September, with all chicks fledging by late September (Nelson et al. 2003;
Service 2012a). Both sexes incubate eggs. Incubation shifts are generally 1 day, with exchanges
occurring at dawn. After hatching, chicks are brooded for 1 to 2 days and then left alone in the
nest for the remainder of the chick rearing period. A chick typically receives one to eight meals
per day, provided by either parent, which usually consist of a single fish, carried in the bill.
Roughly two-thirds of meals are delivered early in the morning before sunrise, and one-third are
delivered at dusk. A few meals may additionally be scattered throughout the daytime
(McShane et al. 2004).
Most active murrelet nests that have been detected and monitored have failed, predominantly due
to predation. Corvids are the primary predators of both eggs and chicks; however, several other
species of birds, as well as squirrels and other mammals, may also predate nests. Similarly,
mortality in adult birds is largely attributed to predation, mainly by raptors and corvids.
However, other causes of mortality include collision with vehicles and transmission wires and
entanglement in discarded fishing nets (McShane et al. 2004).
3.7.1.1
Project Area
The Project Area does not contain nesting habitat for marbled murrelets but is located in a flight
corridor used by marbled murrelets that fly through the Project Area when transiting between
marine foraging areas and nesting habitat located inland of the Project Area. The proposed
WTGs would be constructed along a high ridgeline that separates the Skookumchuck River
watershed from the Newaukum River and Tieton River watersheds to the south. While murrelets
are known to typically follow rivers and streams when flying inland, they will also fly over
ridges to access nesting habitat in adjacent watersheds (Burger 2001).
There are four documented occupied marbled murrelet sites located within an 8-kilometer
(5-mile) radius of the proposed WTGs. The nearest known occupied site is located on
Weyerhaeuser property in the upper Newaukum River watershed approximately 0.6 kilometer
(0.4 mile) from the closest WTG (Chambers Group 2018). Two additional occupied sites have
been documented in designated marbled murrelet critical habitat to the east and southeast of the
Project Area on the Gifford Pinchot National Forest. A fourth occupied site is located along the
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North Fork of the Newaukum River on private timber lands approximately 6.4 kilometers
(4 miles) southwest of the Project Area. Additional marbled murrelet presence occupancy and
presence detections have been located further east of the project area on both private and
National Forest lands. The marbled murrelet sites located eastward of the Project Area represent
the southern extent of the inland distribution of marbled murrelets in the Washington Cascades.
A radar and visual study of marbled murrelets was conducted during the summer breeding
periods in 2013 and 2014 (ABR, Inc. 2011, 2015a, 2015b). The objectives of the study were to
quantify and characterize flight patterns of marbled murrelets in the Project Area and assess
potential risk of marbled murrelet collision fatalities at proposed WTGs. Surveys were conducted
at 10 different count locations from mid-May to early August during the morning activity period
for marbled murrelets, defined as 105 minutes before sunrise to 75 minutes after sunrise. Fifty
surveys were conducted in 2013 with a total of 26 detections, and 70 surveys were conducted in
2014 with a total of 47 detections. The overall passage rate averaged across both seasons was
0.61 ± 0.09 targets per morning. Each murrelet “target” is estimated to represent 1.5 birds to
account for small flocks that cannot be identified by radar, indicating an average passage rate of
about one marbled murrelet flying over the Project Area ridgeline each morning (ABR 2015).
Additional marbled murrelet flights through the area are likely to occur during daylight and
evening hours. While these time periods were not surveyed directly, the risk assessment for this
project includes estimates for the additional flights that are likely to occur during daylight and
evening hours. Though flight directions were variable at each station, slightly more seaward
flights versus landward flights were observed. Flight altitudes were measured for 21 marbled
murrelet targets. Marbled murrelet flight heights averaged 219 meters (718 feet) above ground
level. Analysis of the flight height data indicated 40% of the flights were below the maximum
proposed WTG blade height of 150 meters (492 feet) above ground level
(Chambers Group 2018).
3.7.1.2
Conservation Lands
Parcel A is 320 acres and composed of mixed-conifer stands dominated by western hemlock with
minor components of Douglas fir and Sitka spruce. The parcel is bisected by Freshwater Creek
and various unnamed tributaries that contain flight corridors along with suitable nesting habitat
found throughout the parcel. Over half of the parcel is composed of stands greater than 60 years
old. Audio-visual surveys were conducted at the parcel during the 1999-to-2000 nesting periods.
Of the nine records in the Washington State Department of Fish and Wildlife murrelet database,
three detections of two individuals each were observed flying at canopy height (1X), all of which
occurred during one morning in early August 2000. Based on stand inventory data, detections
were made in stands that were approximately 20 to 45 years old but contained the legacy
structures that are still present throughout the stands. Occupied habitat associated with the
subcanopy behaviors was delineated in winter 2018 following U.S. Environmental Protection
Agency guidelines and consists of one site that is approximately 10 acres. Areas of moderate- to
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high-quality nesting habitat are found in 75-year-old riparian areas that bisect the middle of the
parcel and pockets of decadent legacy trees that were retained in 61-year-old stands in the northcentral portion of the parcel.
Parcel B is a 299-acre parcel similar to Parcel A in habitat characteristics. Over half of the parcel
is composed of stands greater than 70 years old. Several areas contain occupied marbled murrelet
sites, and observations of light behavior are indicative of nesting. Audio-visual surveys were
conducted at the parcel during the 1999-to-2000 and 2004-to-2006 nesting periods. Of the
38 records in the Washington State Department of Fish and Wildlife database, 18 (47%) were
classified as occupied behavior. Of the 18 occupied behaviors, the majority (n = 13, 72%) were
observed circling above the canopy, while five were birds circling equal to or below the canopy.
3.7.1.3
Marine Environment
Marbled murrelets are found along the Pacific Coast from the Aleutian Islands through central
California. The highest densities of marbled 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). 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). Murrelet use of marine
waters is usually within 2 to 8 kilometers (1.2 to 5.0 miles) of shore (Nelson 1997; Hebert and
Golightly 2008).
3.7.1.4
Marbled Murrelet Critical Habitat
Marbled murrelet critical habitat in Washington is designated in 37 critical habitat subunits that
encompass over 1.63 million acres, located primarily on National Forest lands. Marbled murrelet
critical habitat subunit WA-11-c encompasses over 37,000 acres and is located east of the Project
Area in the “Mineral Block” of the Gifford Pinchot National Forest. The Project Area footprint
does not directly overlap with designated marbled murrelet critical habitat (Figure 1.1-1). Other
areas of designated critical habitat in the project area vicinity include the Capitol State Forest in
Thurston County, about 38.6 kilometers (24 miles) to the northwest of the Project; Mount
Rainier National Forest, about 56.3 kilometers (35 miles) to the east; and near Willapa Bay,
about 51.5 kilometers (32 miles) to the southwest.
3.7.2
Bald and Golden Eagle
The analysis of effects on bald and golden eagles for each alternative is conducted at two
geographic scales. The Service uses the following scales to evaluate potential impacts to eagle
populations (Service 2013):
•

Eagle Management Unit. The EMU is one geographic scale over which permitted take is
regulated to meet the Service’s management objective of stable or increasing breeding
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•

populations (Service 2013). EMUs for both species are defined, with some modifications, by
the four administrative flyways used by state and federal agencies to administer migratory
bird resources. The Project falls entirely within the Pacific Flyway EMU. For bald eagles,
the Pacific Flyway is divided into three distinct EMUs: the southwest EMU (south of
40 degrees north latitude), the mid-latitude EMU (north of 40 degrees to the Canadian
border), and the Alaska EMU (Service 2013). The Project falls entirely within the midlatitude EMU for bald eagles.
Local Area Population. The LAP is the population of eagles within a distance from the
project footprint equal to the species’ natal dispersal distance. This value is 138 kilometers
(86 miles) for bald eagles and 175 kilometers (109 miles) for golden eagles (Service 2013).

Bald and golden eagles range over large geographic areas across North America and use a
variety of habitats. Bald eagles are typically found near bodies of water including lake
shorelines, rivers, and coastal areas (Service 2016a), while golden eagles typically occupy more
mountainous terrain and open, arid environments typical of the western United States. Both eagle
species may use different habitats based on breeding, migration, and wintering and availability of
prey and level of disturbance (Buehler 2000).
Though bald eagles were once threatened or endangered everywhere in the United States except
Alaska, populations have rebounded, and the Service removed the species from the list of
threatened and endangered species in 2007. Golden eagle populations, conversely, appear to be
declining slightly across North America.
Bald eagles generally nest in mature trees or snags in forested areas near bodies of water that
offer foraging opportunities (Buehler 2000). Though rarer, they will nest on cliffs, in shrubs, and
on the ground where trees are not available. With increasing frequency, they will also nest on
human-made structures, such as power poles and communications towers (Millsap et al. 2004).
Key factors influencing nest site selection include forest size and structure, quality of foraging
areas, and low human disturbance (Buehler 2000). Migrating and wintering eagles can be highly
social, gathering in large numbers near open water or other areas rich in food resources.
Golden eagles generally breed in open or semiopen areas in tundra, shrubland, grassland, and
desert rimrock, but generally avoid urban and heavily forested areas (Kochert et al. 2002).
Golden eagles usually nest on rock ledges and cliffs, but they also nest in large trees, steep
hillsides, and—rarely—on the ground (Kochert et al. 2002). When migrating, golden eagles are
associated with features such as cliff lines, ridges, and escarpments, where they take advantage
of uplift from deflected winds. They often forage over open landscapes, using thermals to move
efficiently.
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Both bald and golden eagles were observed within the Project Area during studies conducted
from January 2016 to December 2017. Both species were observed flying within the 1-kilometer
(0.6-mile) turbine buffer zones and within rotor swept heights. Bald eagles were most prevalent
during winter and spring (December to May), while golden eagles were most prevalent during
fall and winter (September to February). Both species were observed in the Project Area during
all seasons (Chambers Group 2018).
Bald eagles are known to occur within the conservation lands. Currently, there are 21 previously
documented bald eagle nests within 16.1 kilometers (10 miles) of the conservation parcels
(WDFW 2018c). Of the 21 nests, three nests within the Lynn Point territory are located between
1.6 and 2.7 kilometers (1 and 1.7 miles) west of the conservation parcels. Bald eagle nests are
located along the South Fork of the Nemah River and were surveyed in 2018, but no status was
provided (WDFW 2018c). As noted in Section 4.6, waterways within the conservation lands
provide food resources in the form of a variety of fish. In addition, the conservation lands contain
suitable perch, roosting, and nesting habitat in large, emergent western hemlock and Sitka spruce
trees. Golden eagles may also occur within the conservation lands, as the habitat is similar to the
Project Area; however, in forested habitat they tend to be associated with cleared areas where
they forage, particularly for mountain beaver (Aplodontia rufa). Similar to the Project Area,
golden eagles would likely be less prevalent in the conservation parcels but would be expected to
use the area occasionally, particularly during migration.
Bald and golden eagles also occur within the PSE service area, as it traverses multiple habitats
preferred by both bald and golden eagles. Golden eagles likely use the more remote areas of the
PSE service area, while bald eagles are likely to be relatively abundant in more densely
populated portions of the service area, particularly west of the Cascades. They may even be
expected to use PSE infrastructure on occasion for nesting, given their propensity to do so in
other parts of the country (Millsap et al. 2004).
3.7.3
Pileated Woodpecker
The pileated woodpecker is a candidate species for listing in Washington state that creates
nesting cavities used by other wildlife species, making it a keystone habitat modifier (Lewis and
Azerrad 2003). These birds breed and nest between late March and early July, excavating large
nests and preying on insects. Large snags and decaying trees are required for woodpecker nesting
and roosting. Pileated woodpeckers were observed during avian use surveys in the Project Area.
It is likely that pileated woodpeckers would occupy areas that intersect with the PSE service
areas, as they are known to adapt to some urban and suburban areas throughout Washington
(Lewis and Azerrad 2003). Snags and downed trees in logged habitat and along the forest edges
provide habitat for woodpeckers. Due to the similarities in the available forested and logged
habitat, pileated woodpeckers are also expected to occur within the conservation lands.
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3.7.4
Vaux’s Swift
The Vaux’s swift is a candidate species for listing in Washington State. Vaux’s swifts use hollow
trees and snags within forested habitats in Washington between May and September each year.
The swifts prefer coniferous old-growth forest, and they nest and roost in hollow trees excavated
by pileated woodpeckers. Vaux’s swifts can also be found nesting or roosting in chimneys.
Flying insects are the primary prey for swifts that forage in forests, grasslands, and riparian or
aquatic areas (Lewis et al. 2002).
These birds were observed in the Project Area during avian use surveys. It is likely that
Vaux’s swifts would also occupy the conservation lands, where there is similar forested habitats
and nesting structures. They are also likely to be found in the PSE service area, in chimneys
within more developed areas, or within swatches of forests with available cavities created by
pileated woodpeckers.
3.7.5
Northern Goshawk
The northern goshawk is a candidate species for listing in Washington State. Northern
goshawks have likely been extirpated from developed urban landscapes in the state
(Desimone and Hays 2003). These birds breed between March and September, utilizing mature,
dense coniferous forests. Northern goshawks require a large area for nesting, fledging, and
foraging with little to no human disturbance.
Only one northern goshawk was observed during avian use surveys, and it was observed outside
of the Project Area. Because of similar habitat conditions in the conservation lands, it is
anticipated that occupancy by northern goshawks would be similar to that in the Project Area. It
is not likely that the northern goshawks would intersect with PSE service areas that are
developed, due to the proximity to human disturbance.
3.7.6
Townsend’s Big-Eared Bat
Townsend’s big-eared bat is a candidate species for listing in Washington State. Townsend’s bigeared bats emit low-decibel echolocation calls, making it possible, although difficult, to detect
acoustically (Gruver and Keinath 2006). The Project lacks large areas of suitable roosting habitat
(e.g., large cliff faces, abandoned mines and buildings, and caves), and detections during bat
acoustic surveys were rare (ABR, Inc. 2016). In a study conducted in Deschutes County of
central Oregon, Townsend’s big-eared bats moved up to 24 kilometers (14.9 miles) 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). Although it is unknown where this species roosts relative to the Project
Area, it is clear they are able to travel long distances between roosting and foraging locations.
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The likelihood of occurrence of Townsend’s big-eared bat in the conservation lands is expected
to be similar to the Project Area, based on similar habitat and the availability of foraging areas,
roost trees, and water resources. Additionally, presence is expected in PSE service area, where
more developed areas provide suitable foraging and roosting habitat.
Land Use and Recreation
This section describes existing land uses, including any recreational areas within the study area.
The proposed Project facilities are located in unincorporated areas of Lewis and Thurston
counties in a relatively rural area. As noted in Section 3.5, the largest land cover class in the
Project Area is Evergreen Forest. The proposed WTGs and most Project facilities are located
within the Vail Tree Farm, which is privately owned by Weyerhaeuser and actively managed for
commercial timber harvest. There are no dwellings within the Project area, and the closest
residence is approximately 5.1 kilometers (3.2 miles) from the nearest WTG. There are small
areas of Natural Resources Conservation Service (NRCS)-mapped prime farmland soils
(USDA 2018) in the western end of the transmission line with some agricultural uses, mainly
located near the towns of Rainier to the north and Bucoda to the west.
Weyerhaeuser provides access to its privately-owned lands, including the Vail Tree Farm, by
permit. Permitted activities include collecting berries, mushrooms, and firewood for personal
use; conducting dispersed camping; and hunting. The nearest public recreational area is located
in the Mineral Block area of the Gifford Pinchot National Forest, which is approximately
0.7 kilometer (0.4 mile) from the closest WTG.
The conservation lands are currently managed as private industrial forest land that has a timber
harvest rotation of approximately 40 to 45 years. The most recent timber harvest occurred in
2003 (Chambers Group 2018). In general, the vicinity is rural residential with the closest
residence about 1 kilometer (0.6 mile) from the west boundary of Parcel A and about
2 kilometers (1.2 miles) from the north boundary of Parcel B (the same residence).
Both parcels are within 8 kilometers (5 miles) of Willapa Bay and the Service’s Willapa National
Wildlife Refuge Complex, which consists of approximately 17,000 acres of protected habitat
within the Willapa Bay coastal areas (Figure 2.3-1). Recreation opportunities include boating
access, fishing, camping, hunting, and hiking/wildlife viewing. The Johns River Wildlife Area –
Nemah River Estuary Unit, managed by WDFW, is located to the northwest of the conservation
lands, providing recreational wildlife viewing trails. The conservation lands are also situated
directly adjacent to the South Nemah Natural Resource Conservation Area to the southeast,
which is managed by the Washington State Department of Natural Resources (DNR) and is
designated as occupied marbled murrelet critical habitat area (Figure 2.3-1).
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Within the PSE service area, power pole infrastructure is located across a diverse array of land
uses, ranging from transportation corridors to private and public lands in developed areas and in
more rural areas. In all cases, PSE has the right-of-way to locate and maintain these proposed
facilities regardless of the underlying or adjacent land use. Although there are numerous
recreational resources within the PSE service area, none are located within the transmission line
right-of-way.
Visual Resources
This section describes visual resources, including scenic vistas or landforms of interest, the
existing visual character and any sources of light or glare, and the location of sensitive receptors.
The Project area is located in a relatively rugged, remote forested area. There are no designated
scenic vistas in the vicinity of the Project Area, although U.S. Highway 12 (White Pass Scenic
Byway) is located 16.1 kilometers (10 miles) from the proposed southernmost WTG. Existing
sources of light and glare in and near the Project Area are limited. Minimal light and glare from
forestry activities occurs within the Vail Tree Farm, and there are no buildings with exterior
lights.
The conservation lands are located within coastal forested lands. The topography consists of
rolling hills and ridgelines that are mainly forested, with some areas of open space where more
recent timber harvest has occurred. Similar to the Project Area, viewer groups within the parcels
are limited. Views of the conservation lands from the surrounding area consist mainly of
motorists and recreationists participating in activities including hiking, fishing, camping, and
paddling (DNR 2018a; WDFW 2018d). The visual landscape within the PSE service area varies
from urban development near major cities and towns to more rural areas that range from forests
to agricultural lands.
Cultural and Historic Resources
This section describes the cultural and historic resources known or likely to occur within the
study area with the potential to be affected by the Proposed Action. Cultural and historic
resources include prehistoric or historic sites, districts, buildings, structures, or objects that are
listed or are eligible for listing on the National Register of Historic Places (NRHP) and deemed
worthy of preservation.
A draft Phase I Cultural Resources Inventory (Chambers Group 2018) was prepared in
accordance with the Washington State Environmental Policy Act, Lewis County’s guidelines and
GMA Goal 13, and Section 106 of the NHPA guidelines for cultural resources.
The literature review for this effort found that one previous cultural resources study occurred
within the Project Area but that no previous cultural resources have been reported. A total of four
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prior studies had occurred within a 1‐mile radius of the Project Area, and of those, 31 resources
have been identified, including one prehistoric resource and 30 historic‐period built environment
resources.
Field surveys of the accessible area occurred from September 7 through 26, 2016, and
September 20 through 25, 2017. The area studied consists of approximately 2,984 acres. The
overall site conditions include low ground visibility and uneven, unsafe terrain due to historic
and current lumber harvesting, which has been ongoing for over 100 years. These activities have
left behind a high amount of slash/logging debris. Because of these conditions, over 50% of the
study area was inaccessible. As such, approximately 1,500 acres were accessible to survey and
subsurface testing. One prehistoric isolated artifact was recorded; however, the isolate is not
recommended to be eligible under any criteria for the NRHP or the Washington Heritage
Register.
Tribal Resources
Tribal resources refer to the collective rights and access to traditional areas and periods for
gathering resources associated with a tribe’s sovereignty or formal treaty rights. These resources
may include plants or fish used for commercial, subsistence, or ceremonial purposes.
On May 7, 2018, the Service contacted 34 Native American tribes in Washington, Oregon, and
Idaho by letter requesting comment on the issuance of the permit. Letters were addressed to
tribal leaders and copied to tribal natural resources staff. The tribes that were contacted are listed
in Chapter 7. As of the publication of this document, no responses have been received related to
the request for input related to the Proposed Action, including issues related to the potential for
and mitigation of take of the Covered Species.
Transportation
This section describes various transportation resources within the study area that could
potentially be affected by the Proposed Action.
The proposed Project facilities are located east of I-5 and south and east of State Road 507 and
would be accessed from these corridors via several state routes serving the communities to the
north (Figure 1.1-1). Secondary access to the proposed Project facilities would occur from the
south. The closest public road to the Project is Vail Loop Road SE. During operation, access to
the Project site would be via existing private access roads currently used for silvicultural
operations within the Project Area. Existing roads in the Project Area are generally 4.9 to
6.1 meters (16 to 20 feet) in width. To minimize the potential for vehicle collisions with wildlife
species during Project O&M, vehicle speed limits of 40.2 kilometers (25 miles) per hour will be
posted and enforced for operations staff within the Project Area.
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There are no rail services or waterways serving the proposed Project facilities or conservation
lands. The Project Area is not served by public transit, as it is located on private land used for
timber production. The nearest transit system, Twin Transit, is in the city of Chehalis. Several
public and private airports and private runways are located within 24.1 to 32.2 kilometers (15 to
20 miles) of the proposed Project facilities. As noted in Section 2.1.2.8, the WTGs will be
constructed in accordance with FAA safety standards to ensure there are no conflicts with these
facilities.
The main transportation resources within the Mitigation Areas include public roadways. Access
to the conservation lands is provided by U.S. Highway 101 near the town of Nemah,
Washington. Access within the parcels is provided by private roadways used mainly to access
timber harvest areas. Within the PSE service areas, the power pole transmission infrastructure is
located within PSE’s right-of-way, which in some cases runs along public roadways.
Noise
This section describes the existing sources of noise sensitive receptors that are located within the
study area.
Existing sources of noise in the Project Area consists of periodic timber harvest of forested lands,
with some agricultural and reclamation-related activities located along Big Hanaford Road.
There are scattered residential areas near the more populated areas of Rainier, Tenino, and
Bucoda. Residential noise receptors are shown in Figure 2.1-1. With respect to the WTGs, the
nearest residences are located approximately 5.1 kilometers (3.2 miles) from the northernmost
WTG. There are also some residences located approximately 0.4 kilometer (0.3 mile) from the
O&M facility. Other residential areas near the Project area are located farther from the proposed
Project facilities. Existing noise levels within the study area are relatively low, with some
occasional noise from the surrounding silvicultural, agricultural, and reclamation activities.
There are no substantial sources of vibration.
Noise within the conservation lands are similar to those in the vicinity of the Project and consist
mainly of low levels of noise from rural residential uses and periodic timber harvest. Within the
PSE service area, noise levels vary widely, with higher levels generally occurring in the more
urbanized cities and towns related to increased human activity.
Public Services and Utilities
This section describes resources-related public services, including fire protection and law
enforcement services and utilities, including transmission lines.
Limited public services or utilities exist within or near the Project area beyond fire protection
and law enforcement services. Portions of the Project Area in Lewis County are within
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Lewis County Fire Protection Districts No. 1, No. 6, and the Riverside Fire Authority
(consolidated from Fire Protection District No. 12 and City of Centralia) (Lewis County 2017).
The O&M facility is within the Southeast Thurston Regional Fire Authority, but portions of the
Project access road improvements would be constructed outside the boundaries of any
Thurston County fire district. Portions of the Project constructed outside of the boundaries of
Thurston County or Lewis County fire districts are serviced by DNR’s on-call wildland
firefighting services in the South Puget Sound Region (Thurston County) and Pacific Cascade
Region (Lewis County) (DNR 2018b). Law enforcement in the Project Area is serviced by
sheriff’s departments in both Lewis and Thurston counties.
Utility service lines that run through the Project Area include the Bonneville Power
Administration’s 230-kilovolt (kV) Chehalis-to-Covington No. 1 (electricity) line (BPA 2018),
British Petroleum Olympic refined petroleum products pipeline, and Williams Northwest natural
gas pipeline (WUTC 2017). These three lines run roughly parallel to each other underground.
There are limited public services and utilities located within the conservation lands because the
lands are privately owned and operated. Fire protection services in the conservation lands are
provided by DNR’s on-call wildland firefighting services under the Pacific Cascade Region and
may be supported by Pacific County Fire Districts No. 4 and No. 7 (Pacific County 2012). The
Pacific County Sheriff’s Office serves rural and unincorporated portions of the county, including
the proposed conservation lands (Pacific County 2010). Electric or gas utilities are not present
within the conservation lands. The PSE service area covers a wide array of land use types; there
are also various public services and utilities within and crossing the area. Most notably, the
transmission line infrastructure is a utility service that provides power to approximately 1.1
million customers (PSE 2018).
Health and Safety
This section describes health and safety considerations in the study area, including the potential
for natural disasters like wildfires and lightning strikes, working conditions, and other
operational factors (such as wind shear, ice throw, and shadow flicker). Geologic hazards are
addressed in Section 3.2.
Wildfire season generally runs from April 15 through October 15, depending on snowpack and
drought conditions (DNR 2018c). Thurston and Lewis counties have a moderate fire danger
rating and burn risk (DNR 2018b). Weyerhaeuser, as an owner and operator of commercial
forestry lands, has established general “fire safe” practices in accordance with state fire
protection laws and Industrial Fire Precaution Levels (IFPL) rules established by DNR
(Washington Administrative Code 332-24-301). Equipment onsite includes fire suppression
trucks, along with appropriate hand tools and firefighting equipment as recommended or
required by DNR’s IFPL rules and regulations and Weyerhaeuser’s fire plan.
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Due to the elevated and remote location of typical wind facilities, wind facilities may present a
heightened risk of being struck by lightning and incurring damage from the electric current
and/or mechanical shock wave associated with lightning strikes.
Wind facility operations also present potential health and safety risks for workers. For example,
workers may be required to use chemicals when maintaining turbine blades, which may expose
them to harmful gases, vapors, and dusts. Occupational Safety and Health Administration
(OSHA) regulations that apply to ventilation requirements and the proper use of respiratory
protection equipment are provided under 29 CFR 1910.94 (Ventilation) and 1910.34
(Respiratory Protection). Maintenance workers may also be required to work at extreme heights
on WTGs. OSHA has developed occupational safety standards related to falls in the general
workplace (29 CFR 1910). OSHA regulations under 29 CFR 1910, Subpart D (WalkingWorking Surfaces [1910.21 through 1910.30]) apply to the design of fixed ladders that will be
installed within the WTGs, including requirements for fall arrest systems such as cages, wells,
and landing platforms.
Other potential health and safety risks associated with the operation of WTGs include wind shear
and ice throw. Wind shear is a change in wind speed and/or direction over a relatively short
distance in the atmosphere, which can lead to unsteady blade air performance and possibly result
in turbine component damage. Ice throw occurs when ice that has gathered on the turbine and its
parts becomes dislodged due to temperature increase, wind, movement of the turbine, or other
external factors (such as vibrations or gravity). This can lead to ice being flung into the air,
causing potential risk of damage or injury to other structures, vehicles, site personnel, and the
general public. A number of design standards have been developed for WTGs that address these
and other occupational health and safety hazards.
Health and safety considerations within the conservation lands are similar to the Project Area to
the extent these areas are also actively managed forest lands in rural areas. Within the PSE
service area, ongoing O&M activities of transmission line infrastructure presents some degree of
risk to workers and the public; however, these risks are addressed through compliance with
OSHA regulations on Electric Power Generation, Transmission, and Distribution Maintenance
and Construction (29 CFR 1910.269 and 29 CFR 1926, Subpart V) and are not any higher than
normal utility pole O&M risks.
Socioeconomics
This section describes socioeconomic factors present in the study area at a regional scale to
capture broader economic impacts related to employment and income and at a local scale to
capture more immediate impacts on population, housing, and government revenue. The regional
scale includes Thurston, Lewis, and Pacific counties, where Project activities would occur, and
the region’s economic centers of Olympia, Tacoma, and Seattle, which include the SeattleSkookumchuck Wind Energy Project
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Tacoma Combined Statistical Area (CSA) or the Metropolitan Statistical Area (MSA),
depending on availability of data. The local scale includes Lewis, Thurston, and
Pacific counties. 7
3.16.1 Employment and Income
In 2016, almost 3 million people age 16 years and older were employed either full-time or parttime in the regional study area (BEA 2016). Table 3.16-1 shows total employment in the regional
study area from 2010 to 2016, including the change in number of jobs during this period.
Table 3.16-1. Total Employment (Jobs), 2010 to 2016
Geographic Area

2010

2016

Percent
Change

Average Annual
Growth Rate

Seattle-Tacoma-Bellevue MSA

2,156,605

2,524,461

17.1%

2.7%

Lewis County

33,039

34,785

5.3%

0.9%

Thurston County

128,757

145,621

13.1%

2.1%

Pacific County

9,321

10,035

7.7%

1.3%

Notes:
This analysis uses the MSA instead of the Seattle-Tacoma CSA due to the geographic boundaries of the CSA
changing between 2010 and 2016.
Source: BEA 2016

Employment in both Lewis and Thurston counties is concentrated in government; wholesale and
retail trade; and education, health care, and social assistance. Employment in Pacific County is
also concentrated mostly in government, manufacturing, transportation, leisure/hospitality, and
other service-based industries. Washington State’s capital city, Olympia, is located in
Thurston County, resulting in a large percentage of government employment. All three counties
have about the same percentage of workers in the service and entertainment sectors.
Per capita income allows the comparison of average income per person across geographies. The
gross domestic product of the Seattle-Tacoma-Bellevue MSA exceeds $300 billion. Per capita
incomes across Lewis, Thurston and Pacific counties have increased on a real basis since 2010
(Table 3.16-2). Total earnings by sector are distributed similarly to employment, with
government; wholesale and retail trade; and education, health care, and social assistance
accounting for the highest percent of earnings.

7

The local scale focuses on the area where the Project and conservation lands would occur because land conversion
in these areas from timber uses to Project uses would result in changes in government revenue.
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Table 3.16-2. Inflation-Adjusted Per Capita Income, 2010 to 2016
Geographic Area

2010

2016

Percent
Change

Average Annual
Growth Rate

Seattle-Tacoma-Bellevue MSA

$52,515

$64,553

22.9%

3.5%

Lewis County

$35,084

$38,586

10%

1.6%

Thurston County

$43,306

$45,932

6.1%

1%

Pacific County

$37,534

$42,039

12%

2%

Note:
Source: BEA 2016

3.16.2 Population and Housing
At the local scale, Centralia is the largest city in Lewis County, with a population of almost
17,000. The nearest incorporated city to the Project is Rainier in Thurston County, which has
about 2,100 people (BEA 2016). Tono (approximately 1.4 kilometers [0.9 mile] from the gen-tie
line) and Vail (approximately 0.8 kilometer [0.5 mile] from the O&M facility) are the closest
unincorporated communities to the Project. The largest city in Pacific County is Raymond, with
a population of 2,821.
The nearest residence to the WTGs is located approximately 5.1 kilometers (3.2 miles) northwest
of the northernmost WTG. Residences are also located near the O&M facility in the
unincorporated community of Vail. There are no residences located within the Project Area or
conservation lands.
3.16.3 Government Revenues
Within the study area, the following government revenues are collected and provide financial
benefit to the public at large.
•
•

•

Retail sales and use tax, which yielded over $10 billion in fiscal year 2016 (WSDR 2018a).
The sales tax is paid for goods and services purchased within Washington.
Real and personal property taxes, which include annual taxes paid to the local government
for land and any improvements, such as buildings attached to the land, including
transmission line rights-of-way. Personal property includes structures not affixed to the land,
and the Washington State Department of Revenue has determined that energy project
infrastructure is considered personal property. Property tax collections in 2015 were about
$342 million in Thurston County, $76 million in Lewis County, and $29 million in Pacific
County. Assessed value was about $26.8 billion in Thurston County, $7 billion in Lewis
County, and $2.2 billion in Pacific County (WSDR 2016a).
Timberland excise taxes of 5% is paid by landowners when timber is harvested. The revenue
is split, with 4% going to the county where the harvest occurs and 1% to the state general
fund. Distributions of the timber excise tax in fiscal year 2016 produced about $785,000 for
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•

•

Thurston County, $2,887,000 for Lewis County, and $1,441,000 for Pacific County
(Washington State Auditor 2018).
The Public Utility Tax is assessed on the gross income derived from the operation of a
business or utility (in this case, one that is engaged in the supply of energy) and is charged in
lieu of the Business and Operations (B&O) tax. The tax rate on generation/distribution of
electrical power is 3.872% (WSDR 2018b). Collections in 2016 were $420,623,000, about
2.3% of all state taxes, and went to the state general fund (WSDR 2016b).
Other taxes in Washington include lodging taxes, fuel taxes, license taxes, and real estate
excise taxes. 8 Washington does not tax personal income (WSDR 2017, 2018c, 2018d;
Association of Washington Cities 2017).

Environmental Justice
The concept of environmental justice is rooted in the Civil Rights Act of 1964, which prohibited
discrimination in federally assisted programs and was followed by Executive Order 12898,
“Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations,” which was issued on February 11, 1994. Executive Order 12898 was intended to
ensure that federal actions and policies do not result in disproportionately high adverse effects on
minority or low-income populations. Environmental justice issues are mandated and regulated at
the federal level, and compliance with NEPA requires analysis of environmental justice effects.
This section describes the low-income and minority populations that are located within
1.5 kilometer (1 mile) of the Project Area and Mitigation Areas. Minority populations are
defined as when individuals from minority groups comprise more than 50% of the total
population of the potentially affected area or when the individuals from minority groups make up
a meaningfully greater proportion of the population of the affected area than in the population of
the appropriate reference area (e.g., state or county levels). Low-income populations are
identified when the income level of at least 20% of the potentially affected population is below
the annual statistical poverty thresholds established by the U.S. Census Bureau (CEQ 1997).
Near the proposed Project facilities, there were no areas comprised of over 50% minority
population. However, one area in Thurston County, located along the border of Lewis County
between Tenino and Centralia has a poverty rate greater than 20% (U.S. Census Bureau 2016).
Table 3.17-1 shows the reference minority population levels for the region.

8

Federal taxes would also apply but are not quantified because the amount is negligible.
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Table 3.17-1. Race and Ethnicity by Study Area, Counties, and State
Percent of Total Population
Geographic Area

Total
Population

Minority
Population

White
Alone

Black or AfricanAmerican Alone

Asian
Alone

Other

Hispanic
or Latino

Washington State

7,073,146

30%

70%

4%

8%

6%

12%

Seattle-Tacoma CSA

4,532,266

32%

68%

5%

11%

7%

10%

Lewis County

75,724

16%

84%

1%

1%

4%

10%

Thurston County

266,311

24%

76%

3%

6%

7%

8%

Pacific County

20,743

17%

83%

0%

2%

6%

9%

Note:
Source: U.S. Census Bureau 2016

Parcels A and B of the conservation lands are not near any areas with over 50% minority
population but within a 1.6-kilometer (1-mile) buffer there are some low-income communities.
Because the PSE service area spans such a large area and the location of the proposed work is
currently unknown, Table 3.17-2 shows the reference populations for low-income populations in
the Seattle-Tacoma CSA for context.
Table 3.17-2. Poverty Rate by Study Area, Counties, and State
Geographic Area

Population for Whom Poverty Status
Is Determined

Percent of Individuals Below the
Poverty Line

Washington State

6,939,622

12.7%

Seattle-Tacoma CSA

4,458,244

11.2%

Lewis County

74,618

16.3%

Thurston County

262,462

12.0%

Pacific County

20,518

18.7%

Note:
Source: U.S. Census Bureau 2016

4

Environmental Consequences

Introduction
As described in greater detail in Chapter 2, under the Proposed Action and at the request of the
Applicant, the Service would issue an ITP to the Applicant for O&M activities only. As further
described in Chapter 2, the Project may or may not be constructed prior to the Service’s
determination to issue the ITP.
For these reasons, the Service has identified and evaluated alternatives in this EIS that focus on
different conservation strategies that could be implemented after the completion of construction
to minimize take of the Covered Species. Because the ITP would not cover construction or
decommissioning of the Project, the Service has not attempted to identify reasonable alternatives
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that include conservation strategies that could be implemented prior to construction to minimize
take of Covered Species. Nonetheless, construction and decommissioning are considered
connected actions as defined in 40 CFR 1508.25. Accordingly, the consequences of these
activities are analyzed in this EIS.
With respect to the Proposed Action, the Action Alternatives would authorize differing
operational regimes that would result in differing levels of take. Generally speaking, supporting
activities, including maintenance, would be the same across the Action Alternatives. This would
also be the case with the mitigation required under Section 10(1)(a) of the ESA and the BGEPA
(50 CFR 22.26), although the level of mitigation may be lower depending on the extent to which
take could be minimized. The analysis of the differences in environmental consequences
between the Action Alternatives focused on the impacts that were found to differ according to
the best available information. Data quality for non-covered species is coarser than data quality
for the Covered Species, so in some cases, the consequences are evaluated more qualitatively.
Because derelict net removal activities and the associated impacts are ongoing and any additional
funding would not affect the program implementation, including potential future changes to how
they operate, these activities are not expected to result in notable impacts other than with respect
to the intended beneficial impacts on wildlife. The Proposed Action would ensure net removal
occurs and would be additive to any externally funded net removal, accelerating the pace and
thoroughness of this marine conservation program. The following sections address existing
resource conditions with the potential to be affected by these activities.
Geology and Soils
4.2.1

No Action Alternative

4.2.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.1 because the Project facilities would remain standing but would not be
operational. The presence of these stationary facilities would result in the exposure of the
facilities to existing risks associated with geologic hazards, such as landslides or earthquakes, as
described in Section 3.2. More specifically, the transmission line and access road from the
WTGs to the O&M facility pass through an area classified as having a moderate to high
liquefaction susceptibility. Two WTG locations (T20 and T23) are in areas with a high risk of
landslides. Although the existence of the Project would not change the likelihood of landslides, if
a landslide occurred, the impact of the landslide may be greater because the facilities could be
damaged.
The Project would be required to obtain the appropriate building permits and approvals, which
would ensure the facilities are designed to meet the standards set forth by the International
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Building Code and Thurston and Lewis counties building codes. Compliance would also require
appropriate studies and implementation of any mitigation measures needed to ensure the
facilities are designed to meet minimum engineering standards and operated in a manner to
minimize these risks. Because the Project facilities would be non-operational and located on
private lands away from residences and other populated areas, meaning there would be no
workers that could be harmed in the unlikely chance of such an event, the potential for impact
would be limited to the facility itself.
4.2.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that geology and soils would
likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.2.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on geology and soils are described in Section 5.3.1.
Once constructed, the Project facilities would present the same geologic hazard risks described in
Section 4.2.3. In addition, O&M activities would have limited potential to affect geology and
soils in the Project Area. As described in Section 2.3.1, O&M activities entail light traffic to and
within the Project Area via access roads to inspect the WTGs and associated support facilities.
Repairing or changing out major WTG components may require use of a crane; however, these
activities would occur very infrequently and are not expected to result in ground disturbance.
O&M activities would introduce workers to the area, putting them at risk if a seismic event were
to occur in the Project Area while they were on site. However, this risk is minimal.
Alternative 1 would also result in the implementation of mitigation to offset potential take of the
Covered Species, including purchase and maintenance of conservation lands. Although the
intention is to halt timber harvest and hold these lands in conservation for the benefit of the
species, some amount of enhancement and periodic maintenance and monitoring, such as
thinning and interplanting, could occur to promote more suitable nesting habitat. Thinning and
interplanting can result in soil compaction and short-term increases in erosion from the use of
heavy machinery and the temporary exposure of soil. However, as noted in Chapter 2, while
some short-term disturbance would occur, these activities would be conducted only periodically
over the course of the 30-year ITP and in a manner approved by the Service, which would
include best management practice methods that minimize soil disturbance and any risks of
landslides or other issues with slope stability, with a focus on improving natural conditions
overall. Because the conservation lands would no longer be subjected to industrial timber
harvest, soil disturbance and landslide risk would be expected to be reduced with less frequent,
less intensive forest management. No new types of impacts from funding ongoing derelict net
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removal are expected because these activities currently occur regardless of the Proposed Action.
The Proposed Action would ensure net removal occurs and will be additive to any externally
funded net removal, accelerating the pace and thoroughness of this marine conservation program.
Implementation of the eagle power pole retrofit program could also result in very limited ground
disturbance if an entire pole was replaced. However, as noted in Chapter 2, the majority of
retrofits would likely be to existing poles, and all work would occur within the existing PSE
right-of-way in a manner coordinated with the program contractor, PSE, and the Applicant and
consistent with industry practices to minimize site disturbance. The modifications would not
result in changes affecting stability of the existing infrastructure or changes in the risk profile
related to seismic events.
4.2.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.1. Once operational, the potential impacts on
geology and soils in the Project Area from O&M activities under Alternative 2 would be similar
to but slightly less than Alternative 1 and slightly greater than the No Action Alternative.
Because not as many WTGs would be operated in comparison to Alternative 1, O&M activities
that already have a limited potential to affect geology and soils under Alternative 1 would be
even less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding a lower number of derelict net removals would not result in an appreciable difference in
impacts.
4.2.4
Alternative 3 – Enhanced Curtailment
The potential impacts on geology and soils from O&M would be the same under Alternative 3 as
for Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
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Air Quality
4.3.1

No Action Alternative

4.3.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.2. Under the No Action Alternative, the Project would be non-operational and
have no impacts on air quality. Additionally, any benefits related to the production of renewable
energy would not occur.
4.3.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that air quality conditions
would likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.3.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on air quality are described in Section 5.3.2.
O&M activities would result in minor and localized emissions from vehicle travel as workers
travel to the O&M facility and within the Project Area. An emergency generator, fueled with
natural gas or liquefied petroleum gas, could also infrequently be operated at the O&M facility.
Overall, Alternative 1 is anticipated to have a net benefit with respect to air quality because the
Applicant has entered into a power purchase agreement that would make electricity generated by
the Project available to utilities and other wholesale energy suppliers for sale to retail electric
customers. In so doing, the Project would help utilities meet energy policy objectives to obtain a
share of total electricity supplies from renewable energy sources and reduce greenhouse gas
emissions associated with energy production.
As noted in Chapter 2, management of the conservation lands is also expected to require
activities such as thinning and interplanting to promote more suitable marbled murrelet nesting
habitat, but the use of vehicles and equipment would be lower than if these lands remained in
industrial timber management. Power pole retrofits would also require use of vehicles and
equipment. Both activities would result in minor air quality emissions associated with vehicle
and equipment operation; however, these activities would be conducted only periodically over
the course of the 30-year ITP and air quality impacts would be minimal compared with the No
Action Alternative. Substantial changes in air emissions from derelict net removal are not
expected.
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4.3.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.2. Once operational, the potential impacts on air
quality in the Project Area from O&M activities under Alternative 2 would be slightly lower than
Alternative 1 (from no O&M of the five non-operational WTGs) and slightly greater than the No
Action Alternative; however, the amount of clean energy offset would also be lower, which
would increase the available amount of greenhouse gas generating non-renewable generated
electricity. The potential for impacts from mitigation would also be lower because there would
be fewer power pole retrofits (125 compared to 141 poles under Alternative 1). While there
would also be less take of marbled murrelet, it is unlikely that a smaller portion of the
conservation lands would be purchased, and a decrease in funding a lower number of derelict net
removals would not result in an appreciable difference in air emissions.
4.3.4
Alternative 3 – Enhanced Curtailment
The potential impacts on air quality from O&M would be the same under Alternative 3 as for
Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
Water Resources
4.4.1

No Action Alternative

4.4.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.3. Option A would have limited potential to adversely affect water resources due
to the fact that the facilities would be non-operational. Impervious surfaces associated with the
WTG pads would have the potential for increased runoff; however, each area is small and
located at the top of the ridgeline, and any runoff would be filtered through vegetation before
reaching a receiving water.
4.4.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that water resources would
likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
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4.4.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not yet constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on water resources are described in Section 5.3.3.
Project O&M activities are expected to have minimal impacts on water resources. As noted in
Section 4.4.1, increased areas of impervious surface may result in contaminated runoff that could
adversely affect nearby waterways; however, the location of the WTGs and the amount of
vegetated cover between the WTGs and receiving water resources greatly reduce this potential
for any contaminants to reach a water resource. The potential risks of leaks or spills of fuels or
chemicals used for O&M would be greater under Alternative 1; however, O&M activities would
not require large volumes of such materials to be stored, transported, or used on a regular basis.
As noted in Chapter 2, management of the conservation lands is also expected to require
activities such as thinning and interplanting to promote more suitable marbled murrelet nesting
habitat. Power pole retrofits would also require the use of vehicles and equipment. Both activities
could result in some level of direct ground disturbance that could increase the potential for
erosion or the accidental spill of fuels related to equipment operations; however, these activities
would be conducted only periodically over the course of the 30-year ITP. No substantial impacts
on water resources are expected from derelict net removal activities.
4.4.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.3. Once operational, the potential impacts on
water resources in the Project Area from O&M activities under Alternative 2 would be similar to
but less than Alternative 1 and slightly greater than the No Action Alternative. Because not as
many WTGs would be operated in comparison to Alternative 1, O&M activities would be even
less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and funding a
lower number of derelict net removals would not result in an appreciable difference in impacts.
4.4.4
Alternative 3 – Enhanced Curtailment
The potential impacts water resources from O&M would be the same under Alternative 3 as for
Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
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2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
Vegetation and Wetlands
4.5.1

No Action Alternative

4.5.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.4. Under the No Action Alternative, there would be no impacts to wetlands or
vegetation. Stationary WTGs may shade underlying vegetation; however, shading caused by
Project facilities is not expected to differ substantially from surrounding shade cast by trees and
ridgelines to the extent that there would be changes to vegetation.
4.5.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that vegetation and wetlands
would likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.5.2
Alternative 1 – Habitat Conservation Plan
If the Applicant has not yet constructed the Project, the Service’s determination to issue the ITP
would likely lead to Project construction. The impacts of construction and decommissioning on
water resources are described in Section 5.3.4. Under Alternative 1, O&M activities would have
some increased potential to affect vegetation and wetlands in the Project Area compared to the
No Action Alternative. Specifically, O&M activities would require light traffic to and within the
Project Area that could result in minor increases in dust and the introduction and spread of
invasive plants; however, as noted in Section 4.9, worker vehicle traffic would be light and is
therefore not expected to result in substantial dust. In rare cases, larger specialized equipment
may be required to conduct repair work; however, most equipment would be stored on site and
would not be exposed to off-site sources of invasive plant species. All maintenance equipment
and vehicles would also be regularly washed and maintained. Further, all work associated with
ongoing O&M in the Project Area would occur within existing disturbed areas and would not
require new disturbance to or removal of additional vegetation or wetlands.
It is assumed that O&M activities would require that vegetation would be maintained
(i.e., mowed) adjacent to roadways, under power lines, in carcass search areas, and under the
WTGs. These areas would have been previously disturbed, so this results in these areas being
maintained as disturbed grassland habitat throughout the duration of the Project.
Alternative 1 would also result in the acquisition and management of conservation lands to help
offset potential take of marbled murrelet. Although the intention is to halt timber harvest and
hold these lands in conservation for the benefit of the species, some amount of enhancement and
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periodic maintenance and monitoring would be required that could result in minor short-term
impacts, such as those that would occur from thinning, which directly impacts both coniferous
trees and understory vegetation in the short term. However, these activities would promote oldgrowth forest structures, improving vegetation conditions overall.
Depending on the extent of power pole modifications, implementation of the eagle power pole
retrofit program could also result in localized vegetation disturbance if an entire pole were
replaced. However, all work would occur within the existing PSE right-of-way, which requires
vegetation around power poles to be maintained for safety and access purposes, and vegetation is
managed throughout the corridor under power lines. Further, all work would be done in a manner
coordinated with the program contractor, PSE, and the Applicant and consistent with industry
practices to minimize site disturbance. The modifications would have negligible impacts to
surrounding vegetation or wetlands. No impacts from additional derelict net removal are
expected.
4.5.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.4. Once operational, the potential impacts on
wetlands and vegetation in the Project Area from O&M activities under Alternative 2 would be
similar to but less than Alternative 1 and slightly greater than the No Action Alternative. Because
not as many WTGs would be operated in comparison to Alternative 1, O&M activities (which
already have a limited potential to affect geology and soils under Alternative 1) would be even
less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding of derelict net removals would not result in an appreciable difference in impacts.
4.5.4
Alternative 3 – Enhanced Curtailment
The potential impacts on wetland and vegetation from O&M would be the same under
Alternative 3 as for Alternative 1 because no substantial change in O&M activities is anticipated.
Because of the lower level of take of marbled murrelet, the mitigation measures that would be
implemented to offset potential take would likely be less but generally the same as what is
described in Section 2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and
the associated impacts from implementing these mitigation measures would likely be lower.

Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

56

November 2018

Fish and Wildlife
The analysis of potential impacts on fish and wildlife species is based on the best available data.
Data quality for non-covered species is coarser than data quality for the Covered Species, so in
some cases, the consequences are evaluated more qualitatively. For example, the analysis of
collision risks uses equal assumptions for collision risk for each WTG except for assessing
effects on the Covered Species. Therefore, the discussion describes the potential for effects as
proportional to the number of operating WTGs.
4.6.1

No Action Alternative

4.6.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.5. Although the Project would not be operational, the stationary facilities could
result in some impacts on wildlife (i.e., avian and bat species) from collisions with stationary
structures. Birds are known to collide with anthropogenic structures, including buildings, power
lines, and communication towers. A study completed for the United States and Canada estimated
total avian fatalities from stationary towers between 60 and 90 meters (196.9 and 295.3 feet) tall
(i.e., meteorological towers) and 120 and 150 meters (393.7 and 492.1 feet) tall (i.e., WTGs)
caused an estimated 4.3 and 55.1 deaths respectively per structure per year in the United States
(Longcore et al. 2012). However, these estimates were for towers both guyed and unguyed with
both steady and blinking lights. In their estimates, guyed towers were estimated to cause 85%
more fatalities than unguyed towers. Using this assumption and the data provided from that
study, unguyed towers were estimated to cause 1.16 and 16.6 fatalities per tower per year for
towers between 60 and 90 meters (196.9 and 295.3 feet) tall and 120 and 150 meters (393.7 and
492.1 feet) tall, respectively.
Transmission lines have been estimated to cause 25.2 to 59.4 (an average of 42.3) avian fatalities
per kilometer per year (Rioux et al. 2013). These numbers include studies from multiple
countries and include birds of all sizes and species, including birds of higher susceptibleness to
collision (e.g., larger birds and birds with poor eyesight) (Rioux et al. 2013). Waterfowl tend to
have high incidences of collision with power lines, and the installation of bird diverters,
particularly near wetlands or other riparian areas, would help minimize collision risks.
On the other hand, bats rarely collide with stationary objects such as meteorological towers
(NRC 2007), so mortality caused by non-operational WTGs and transmission lines is expected to
be negligible. Because the Project facilities would not be operational, no other impacts
associated with the stationary facilities are expected.
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4.6.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that fish and wildlife would
likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.6.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on fish and wildlife are described in Section 5.3.5. In
addition, issuance of an ITP would authorize Project O&M activities and require implementation
of the minimization and mitigation measures described in Section 2.3.2. O&M of the Project
under Alternative 1 has the potential to increase risk of collision with operational WTGs
compared to stationary WTGs and result in additional effects related to increased noise and
activity in the Project Area.
Although implementation of the mitigation measures would benefit fish and wildlife species in
the long term, there is also a potential for some short-term localized disturbance depending on
the extent of the proposed activities; however, these effects would be similar to current logging
operations during the work period (e.g., noise, air quality) and less impactful to the habitat. In
general, Alternative 1 would have a higher potential effect on fish and wildlife than the No
Action Alternative, and those effects are described in the following sections. No impacts from
funding ongoing derelict net removal are expected.
4.6.2.1
Fish
Though several fish-bearing streams and rivers are located within the Project Area, O&M
activities under Alternative 1 are not expected to affect fish populations. There would be no work
within or near any waterways, and as noted in Section 4.4, the potential for impacts on water
quality is low. Acquisition of conservation lands would ultimately benefit fish populations
through conversion from active timber harvest to a conservation easement. However, some
streams have a low potential to be affected during enhancement and maintenance activities, such
as road construction and selective forest thinning, which may increase the potential for
contaminated stormwater runoff in the short term. Implementation of the eagle power pole
retrofit program is not expected to affect fish populations, as these areas are rarely located in
aquatic or riparian habitat. Derelict net removal would have a positive impact on fish as fish,
shellfish, and other marine life become entangled in derelict nets.
4.6.2.2
Birds
As summarized in Section 3.6, passerines make up the majority of the avian observations within
the Project Area. Passerines were the dominant species group observed across all seasons and
accounted for 66% of species observed during surveys (n = 45 passerine species)
(ABR, Inc. 2016). Passerines were the most abundant species group, with 2,968 individuals in
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1,777 groups. The four most numerically dominant species all were passerines and included
dark-eyed junco (12% of all individuals), American robin (6%), common raven (Corvus corax)
(6%), and white-crowned sparrows (5%). Given the relatively high mean use of these species in
the Project Area and preferred habitat for many passerines, combined with known fatalities at
other wind energy facilities, there is high potential for mortality of passerines in association with
Project O&M under Alternative 1. Though all of these species are considered common in a
variety of habitats in western Washington, the U.S. Geological Survey Patuxent Wildlife
Research Center found breeding populations of juncos significantly declining in recent years in
the region. Conversely, white-crowned sparrow populations were found to be increasing, while
American robin populations were considered stable (Sauer et al. 2017).
“Other birds” comprised the second most abundant species group observed with 265 individuals
in 201 groups. Northern flicker (113 individuals in 104 groups), band-tailed pigeon (Patagioenas
fasciata) (91 individuals in 44 groups), and rufous hummingbird (14 individuals in 4 groups)
were the three most abundant species in this group. Northern flickers are also likely to
experience some collision-related mortality based on their relative abundance in the area.
Raptors were the third most abundant species group and included a total of 157 individuals in
108 groups. Turkey vulture (Cathartes aura) was the most commonly observed raptor
(58 individuals in 36 groups), followed by red-tailed hawk (24 individuals in 20 groups). In
addition to these two most numerous species, northern harrier, sharp-shinned hawk (Accipiter
striatus), Cooper’s hawk (Accipiter cooperii), American kestrel (Falco sparverius), osprey,
peregrine falcon, and northern pygmy owl (Glaucidium gnoma) were observed (listed here in
order of abundance). Some raptors are expected to experience collision related mortality due to
their use of the Project Area.
There are few data directly linking these species population changes to mortality events at wind
energy facilities, perhaps due to a lack of wind facilities in forested areas in the Pacific
Northwest. The Hopkins Ridge Wind Project located in Columbia County, Washington, which is
in a combination of grassland/shrub-steppe and coniferous zones and different habitat than the
Project Area, found a total of 38 avian fatalities during the first year of turbine operation,
including a single dark-eyed junco and a single white-crowned sparrow (Young et al. 2007). The
Hatchet Ridge Wind Project, a wind energy facility built along a forested ridgeline in northern
California, reported 42 passerine fatalities during 2 years of monitoring, including three darkeyed juncos, one American robin, and one Vaux’s swift (Tetra Tech 2013). These numbers are
direct counts of birds and do not take into account bias such as searcher efficiency or carcass
removal by scavengers.
In a literature review of 217 documents related to wind farms and bird mortality, multiple species
characteristics were identified for increasing susceptibility for collisions with WTGs, including
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eyesight, phenology, general behavior, and abundance (Marques et al. 2014). Project specifics
including location, tower size, blade configuration, and lighting were also cited as causing
variability in collision rates. This study also evaluated minimization via curtailment of WTGs
during specific times as being successful (e.g., turbine shutdown on demand during risk periods)
or having high potential (e.g., restricting operations during migratory periods). In a review of
population-level effects of WTG mortality, ducks were the most likely to experience a decline in
abundance, followed by seabirds and waders (not including gulls) (Stewart et al. 2005).
Estimates of bird mortality from WTGs range widely due to multiple factors including location,
size of towers, species of birds, and study methodology. Estimates of bird mortality at WTGs
vary between nearly 0 and more than 30 birds killed per WTG per year, with estimates
depending greatly on how mortality is monitored and how monitoring results are corrected for
carcasses that were missed (Zimmerling et al. 2013).
Due to a lack of operational wind facilities in similar habitats in the Pacific Northwest, it is
difficult to estimate total bird fatality through comparison with similar projects. Similarly, avian
avoidance behavior and other indirect impacts of wind facilities (e.g., displacement, breeding
performance, adult survival, or changes in predator abundance) associated with wind power
development have not been extensively studied in the United States, particularly in forested
habitats similar to the Project Area (Smith and Dwyer 2016). Based on the available information,
it is probable that some birds avoid turbines.
The National Wind Coordinating Committee estimates 1.9 bird mortalities per turbine per year
(2.7 birds per MW per year), based upon data from four wind facilities in operation east of the
Cascades (NWCC 2004).
A recent study at known high-fatality areas of the Altamont Pass Wind Resource Area,
California, found fatality rates as high as 31.7 birds per year per MW of electric generation
capacity (Smallwood and Neher 2017), which for the 137-MW Project proposed here would
equate to 4,343 birds per year. This number is likely much higher than the number of birds that
would be killed, because it is based on fatalities at known high-fatality areas at a known highfatality facility.
In a study evaluating mortalities for wind farms across Canada (Zimmerling et al. 2013),
estimates of collision mortality among 43 wind farms varied between 0 and 26.9 birds per
turbine per year. On average, estimated mortality was 8.2 birds per turbine per year. It is not
known how these numbers might compare with the number of fatalities expected at the
Skookumchuck facility because of the multiple variables that determine bird fatalities (e.g., time
of year, hours of operation, surrounding habitat, position in flyway, and types of bird present in
the area).
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Because this study was done across many habitats and geographies and applied multiple
correction factors to the data, these numbers were used as a basis for comparison purposes for
the Skookumchuck facility. That is, estimates were made to provide a way to compare
alternatives based on the assumptions used and are not intended to estimate fatalities specifically
for this project. Table 4.6-1 summarizes estimates for bird fatalities using the numbers from
Longcore et. al 2012 for stationary towers, Rioux et. al 2013 for transmission lines, and
Zimmerling et. al 2013 for WTGs. This analysis assumed that there would be three
meteorological towers 67 to 80 meters tall (219.82 to 262.47 feet), 38 WTGs 150 meters
(492.13 feet) tall, and a 24.1-kilometer (14.98-mile) transmission line. For the No Action
Alternative, all towers, including WTGs, were assumed to be stationary. Therefore, the data from
Rioux et. al 2013 were used for unguyed towers. For Alternatives 1, 2, and 3, Alternative 1 was
assumed to be running every day, and Alternatives 2 and 3 were run at 87.6% and 86.2% fewer
hours per year respectively. While this would skew the numbers higher than actual hours of
operation due to weather and other issues (because it isn’t clear where this project would fall in
relation to the fatality numbers used), these hours of operation were used for alternative
comparison purposes and are not intended to represent actual numbers of avian fatalities.
Table 4.6-1. Estimates of Avian Fatalities at Wind Farms Using SWEP Avian Data
No Action

Alternative 1

Alternative 2

Alternative 3

Species Group

Low

High

Low

High

Low

High

Low

High

Raptors

27.68

94.15

27.84

111.98

27.84

106.21

27.84

100.58

Passerines

523.23

1,779.78

526.23

2,116.99

526.23

1,901.33

526.23

1,901.33

Game Birds

3.53

11.99

3.55

14.27

3.55

12.81

3.55

12.81

Waterbirds

6.17

20.99

6.21

24.96

6.21

23.68

6.21

22.42

Other Birds

46.72

158.91

46.98

189.02

46.98

179.27

46.98

169.76

Total Birds

607.33

2,066.02

610.81

2,457.22

610.81

2,223.30

610.81

2,206.90

As described in Section 2.3.1, O&M activities entail light traffic to and within the Project Area
via access roads to inspect the WTGs and associated support facilities. Ground-dwelling and
ground-nesting birds are more susceptible to vehicular collision because they are slow-moving,
occur at ground level, and have reduced maneuverability. Vehicle speed restrictions to
1.6 kilometers (25 miles) per hour in the Project Area would help to minimize these risks.
Additionally, though general human activity would increase in the Project Area under
Alternative 1, it is likely that this would have little to no negative effect on birds that may be
present based on the disturbed habitat types present and their acclimation to existing activity.
There is additionally some evidence suggesting noise generated from WTGs may disrupt
acoustic communication, though both the amount of disruption and the response are likely to be
species-specific (Smith and Dwyer 2016).
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Alternative 1 would additionally result in the acquisition and management of conservation lands
to help offset authorized take of marbled murrelet and bald eagles. The proposed conservation
areas would also benefit other bird populations by providing additional roosting, nesting, and
foraging habitat. Though industrial timber harvest would cease on these lands, enhancement
activities, such as thinning and interplanting to promote multi-layer forest structure, would take
place along with periodic maintenance and monitoring. Such activities would potentially disrupt
avian populations in the short term through increased human activity, noise, and vehicular traffic.
However, over the course of the 30-year project duration, bird populations are expected to
benefit. Removal of derelict fishing nets, which would be funded for a period of time under
Alternative 1, would also benefit all species of seabirds, such as loons (Gaviidae spp.), auks
(Alcidae spp.), gulls (Laridae spp.), pelicans (Pelecanidae spp.), cormorants
(Phalacrocoracidae spp.), and grebes (Podicipedidae spp.).
Implementation of the eagle power pole retrofit program would similarly benefit other raptor
populations that may be susceptible to electrocution. Activities associated with retrofitting or
replacing power poles may cause minor disturbance during construction but overall are not
expected to adversely affect birds.
4.6.2.3
Bats
Under Alternative 1, some bat mortality is expected due largely to collision with operational
WTGs. Collisions with stationary objects (i.e., non-moving WTGs, meteorological towers, and
transmission lines) are considered negligible and are not discussed further. Bat collisions and
fatalities at wind facilities have been well documented, with migratory tree bats accounting for
some of the highest mortality rates at wind facilities (Arnett et al. 2008; Kunz et al. 2007). These
species migrate long distances at altitudes similar to WTG blades, increasing the risk of collision
(Arnett et al. 2008). Such species include the silver-haired and hoary bats, which make up the
majority of bats identified in the Project Area (ABR, Inc. 2016). In Washington and Oregon,
activity and fatalities typically peak between mid-August and September, corresponding with
peak migration timing (Kerlinger et al. 2006). Other forms of harm or harassment from activities
such as noise, lighting, or vibration are unlikely as studies have documented regular bat foraging
and activity in the vicinity of operating turbines (Cryan et al. 2014).
In more recent studies, bat mortality has been calculated to range from 17.2 to 29.6 in Europe
(Korner-Nievergelt et. al 2013) and from 0 to 103 in Canada (Zimmerling and Francis 2016) per
WTG annually. The study in Europe was based on 30 wind turbines in 15 facilities in Germany.
The study from Canada used data from 64 wind farms across Canada. Similar to the issues with
birds, it is difficult to determine where this project would fit into the range due to the multiple
variables involved in individual wind farms that affect mortality rates (e.g., adjacent habitat,
weather, and species present). For purposes of comparing alternatives, the upper limit from the
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Canadian study was used and applied to the data obtained from the bat surveys for the project
area. These numbers assumed that Alternative 1 would be active 365 days a year, which is not
proposed or realistic. Therefore, the numbers likely estimate the fatalities as higher than would
be expected, but they likely capture the number of fatalities that may occur and represent a way
to compare the alternatives. Table 4.6-2 summarizes the results of this analysis.
Table 4.6-2. Estimates of Bat Fatalities at Wind Farms Using SWEP Bat Data
Species

Alternative 1

Alternative 2

Alternative 3

Silver-Haired Bat

2,803.89

2,456.21

2,416.95

Hoary Bat

486.39

426.08

419.27

Big Brown Bat

223.17

195.49

192.37

Little Brown Bat

188.83

165.42

162.77

California Bat

91.56

80.20

78.92

Long-Eared Bat

57.22

50.13

49.33

Yuma Bat

40.06

35.09

34.53

Fringed Bat

11.44

10.03

9.87

Long-Legged Bat

5.72

5.01

4.93

Townsend’s Big-Eared Bat

5.72

5.01

4.93

Total Bats

3,914.00

3,428.67

3,373.87

As described in Section 2.3.1, O&M activities entail light traffic to and within the Project Area
via access roads to inspect the WTGs and associated support facilities. Though bats may collide
with vehicles, such collisions are expected to have negligible impacts on bat populations in the
Project Area, based upon infrequent vehicle traffic and vehicle speed restrictions to
1.6 kilometers (25 miles) per hour. Additionally, though general human activity would increase
in the Project Area under Alternative 1, there is evidence this would have little to no negative
effect on bats that may be present (Garcia-Morales et al. 2013).
Alternative 1 would also result in the acquisition and management of conservation lands to help
offset authorized take of marbled murrelet. The proposed conservation areas would also benefit
migratory and resident bat populations by providing commuting and foraging habitat. Though
second-generation and younger forests predominate these areas currently, providing little bat
roosting habitat, the intention is to halt timber harvest and hold these lands in conservation,
generating larger roost trees in the process. Some amount of enhancement and periodic
maintenance and monitoring would be required on conservation lands, including thinning and
interplanting to promote the development of an old-growth multilayer forest structure. However,
bat populations would likely benefit if clearings are enhanced, and they are not likely to be
disturbed by human activity in the area (Garcia-Morales et al. 2013). Implementation of the eagle
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power pole retrofit program is not expected to affect bat populations, as all work would occur
within the existing human-altered areas in the PSE right-of-way.
4.6.2.4
Mammals
Though knowledge is generally sparse regarding the effects of wind power on terrestrial
mammals, it is likely mammals would be affected in various ways under Alternative 1. Potential
impacts from O&M include increased exposure to noise, human activity, and the risk of
mortality from vehicle traffic (Lopucki et al. 2017).
The noises generated through project O&M activities (namely operational WTGs) may affect
mammals by disrupting vocal communication or impairing the ability to hear predators
(Helldin et al. 2012); however, very few studies have directly considered these potential effects.
Two types of noise are produced at wind energy facilities: the first from the turbine machinery
inside the nacelle and the second from the blades moving through the air. Additionally, a lowfrequency infrasound, below the human audible range, may be generated as turbulence and the
tower structure interact (Lovich and Ennen 2013). However, the noise levels directly under a
WTG have been calculated well below those inducing stress responses in domesticated animals
(Helldin et al. 2012), and habitat use directly under WTGs may indicate mammals such as elk
and other ungulates may habituate to the noises quickly (Helldin et al. 2012; Walter et al. 2006).
Therefore, the impact of WTG noise on mammals’ well-being is expected to be limited.
O&M activities would also entail light traffic to and within the Project Area via access roads to
inspect the WTGs and associated support facilities, as described in Section 2.3.1. Increased
vehicular traffic may negatively affect a variety of mammals within the Project Area. Small
mammals may find enhanced habitat along road edges, but additional traffic associated with
Alternative 1 would increase the likelihood of collisions with vehicles. Similarly, large predatory
mammals (such as mountain lion, bobcat, and coyote) would be at higher risk for collisions, as
these animals may be attracted to hunt small mammals along the road or scavenge bird and bat
carcasses associated with WTG collisions (Lovich and Ennen 2013). However, given the
infrequent vehicle traffic and vehicle speed restrictions to 1.6 kilometers (25 miles) per hour, the
impacts on mammals would most likely be minimal.
Alternative 1 would result in the acquisition and management of conservation lands to help offset
authorized take of marbled murrelet. The proposed conservation areas would also benefit
mammals by preventing further habitat fragmentation, protecting riparian areas, and providing a
more mature forest habitat. Furthermore, the strategies required to enhance and maintain the
conservation lands to achieve old-growth forest structures are similar to strategies suggested to
enhance Willapa Hills elk habitat, along with all mammals associated with older, mature forests,
and include reducing coniferous density and maintaining stands for a longer period of time
(WDFW 2014). Though enhancement and maintenance activities could temporarily disrupt
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mammals in the area through increased noise, traffic, and exposure to humans, many species are
expected to benefit in the long term by increasing a habitat type that has been greatly reduced.
Similarly, implementation of the eagle power pole retrofit program is not expected to affect
mammal populations, as all work would occur within the existing human-altered areas in the
PSE right-of-way.
Removal of derelict fishing nets, which would be funded for a period of time under
Alternative 1, would benefit a variety of marine mammals including whales and porpoises
(Cetacea spp.), seals (Phocidae spp.), sea lions (Otariidae spp.), and most other marine life.
4.6.2.5
Reptiles and Amphibians
No significant impacts on reptile and amphibian species are expected to occur associated with
the Project O&M activities under Alternative 1. Though activities may occasionally result in a
vehicle strike, this is expected to be a rare occurrence due to the limited nature of traffic expected
within the Project Area. Acquisition of the conservation lands would further benefit reptile and
amphibian populations by reducing habitat fragmentation and protecting riparian areas.
Implementation of the eagle power pole retrofit program is not expected to affect reptiles and
amphibians because the proposed activities would not require extensive disturbance to the areas
surrounding each power pole, as described in Section 2.3.
4.6.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.5. Once operational, Alternative 2 would result in
a slightly lower risk of collisions for bird and bat populations compared to Alternative 1. This is
because the five WTGs closest to documented marbled murrelet nest locations (T34 through
T38) would not operate at all under Alternative 2, and a reduction in total bird and bat mortality
would be expected for those WTGs not in operation over the duration of the ITP (NWCC 2004).
The potential impacts in the Project Area from O&M activities under Alternative 2 would be
similar to but less than Alternative 1 and slightly greater than the No Action Alternative. Because
not as many WTGs would be operated in comparison to Alternative 1, O&M activities would be
even less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding of derelict net removals would decrease the take of fish, seabirds, and marine mammals
proportionately.
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4.6.4
Alternative 3 – Enhanced Curtailment
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.5. Once operational, under Alternative 3,
curtailment would be applied to all 38 WTGs and would be in effect each year from April 1 to
September 30. The daily curtailment period would begin 2 hours before sunrise and end 2 hours
after sunrise, and the dusk curtailment period would begin 2 hours before sunset and end 1 hour
after sunset. Such curtailment would result in lower total bird and bat mortality over the duration
of the Project compared to Alternatives 1 and 2. Because the total operating hours are slightly
less for Alternative 3 than Alternative 2, there would likely be slightly less total mortality under
Alternative 3 than 2, and both would be less than Alternative 1. The reduction in mortality for
Alternative 3 may be greater than this because the curtailment season under this strategy overlaps
with the migration timing of many bird and bat species, which account for the majority of WTG
collision fatalities (Arnett et al. 2008; Erickson et al. 2005). Alternative 3 also includes
implementation of IdentiFlight technology, which is expected to further help minimize the
potential for impacts on large raptors, including eagles, vultures, goshawks, red-tailed hawks,
and other resident and migratory birds.
In general, the potential impacts from O&M would be the same under Alternative 3 as for
Alternative 1 because no substantial change in O&M activities is anticipated. The potential
impacts associated with mitigation would be the same as for Alternative 2. This is because the
amount of bald and golden eagle mitigation would be the same. There would be even lower take
of marbled murrelet, which would likely require a lower level of mitigation and fewer related
impacts.
Rare, Threatened, and Endangered Species
4.7.1

No Action Alternative

4.7.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.6. Although the Project would not be operational, it is expected that the No Action
Alternative could result in some impacts mainly affecting avian and possibly bat species from
collisions with stationary Project structures. As discussed in greater detail in Section 4.7.2, two
models, one for marbled murrelets and one for bald and golden eagles, were used to aid in the
prediction of collision-related fatalities for the Covered Species. Information about these models
is presented in Appendix B.
Although the leading cause of mortality for marbled murrelets is predation of young at nests
(Hamer and Nelson 1995), anecdotal evidence suggests that collision with stationary and moving
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objects also results in mortality. The potential for marbled murrelets to collide with nonoperational WTGs over the 30-year analysis period can be quantified by modifying inputs into
the model that was developed by the Applicant in coordination with the Service to estimate take
under Alternative 1. Although it is less likely that marbled murrelets (and birds in general) would
strike a non-moving WTG, the chance is not zero. The model predicts that an average of
0.501 adult birds per year, or 15 birds over the course of 30 years, will be killed due to collisions
with stationary turbines. Additionally, risk of collision associated with other features, such as the
transmission line, are also unlikely. This is because the marbled murrelets would usually travel
through the Project Area at a height greater than the line, which is expected to be no more than
35.05 meters (115 feet), and because there is limited suitable habitat or flight corridors near the
line. However, any collision-related mortalities would be considered take under the ESA, and the
risks of violating the ESA would be borne by the Applicant.
Any loss of an adult bird during the breeding season would have the potential to result in
secondary or indirect impacts related to the possibility that an active nest may become
abandoned and future chicks would not be able to contribute to population increases over time.
The loss of 15 adults over 30 years would result in the loss of approximately 2 adult equivalents
(i.e., chicks expected to survive to adulthood), plus all future reproduction of those 30 adults and
2 adult equivalents. As noted in greater detail in Section 4.22.2, the marbled murrelet species is
in decline due to a variety of factors, and any additional losses would contribute to this status.
As discussed in greater detail in Section 4.7.2.2, the Service has developed a collision risk model
(CRM) as part of the ECPG (Service 2013) to aid in the assessment of potential collision-related
fatalities from WTGs. The model assumes that stationary WTGs do not present risks to eagles,
and therefore the risks to eagles associated with the No Action Alternative cannot be quantified;
however, despite the assumptions in the CRM, there does remain a low chance that eagles may
strike Project features, such as stationary WTGs and the transmission line. Similar to the
potential risks associated with impacts on marbled murrelets, the Applicant would be responsible
for any eagle take that may occur, which would be considered in violation of the BGEPA.
Other relatively rare species that are known to occur in the Project area, such as pileated
woodpecker, Vaux’s swift, northern goshawk, and Townsend’s big-eared bat, may also be
affected as the result of increased risk of striking stationary Project features. As noted in
Section 4.6.1, this risk is much lower compared to that of operational WTGs and is not expected
to substantially affect bat species.
4.7.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that rare, threatened, and
endangered species would continue to be affected in a manner similar to existing conditions as
described in Chapter 3.
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4.7.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on rare, threatened, and endangered species are described in
Section 5.3.6.
O&M activities would also have the potential for adverse impacts on rare, threatened, and
endangered species, including the potential for take of Covered Species. This is mainly due to
increased risks associated with operational WTGs, although some additional impacts related to
general O&M may also occur. Although the potential for impacts would increase, compared to
the No Action Alternative, the risks would be minimized and mitigated consistent with
Section 10(2)(a) of the ESA through implementation of the Applicant’s HCP.
In addition to describing the methods and estimated potential for take of the Covered Species,
this section also describes the potential for impacts on any rare, threatened, and endangered
species likely to occur within the Project Area from displacement, increased noise, and increased
human activity. The benefits anticipated from implementation of the minimization and mitigation
measures that would be implemented to minimize the potential for take are also discussed. The
implications of the Action Alternatives on the Covered Species population status are addressed
in Section 4.22.
4.7.2.1

Marbled Murrelets

4.7.2.1.1
Collision-Related Mortality
For the purposes of assessing the potential for take associated with Alternative 1, a marbled
murrelet collision model was developed in coordination with the Service and Applicant. The
model was based on one previously developed for an earlier stage of the Project
(ABR, Inc. 2015) and modified to account for updates relevant to the Project in coordination
with the Service. The approach and results of the updated model (Chambers Group and
WEST 2018) are summarized in Appendix B, with additional detail presented in Chapter 7 and
Appendix D of the HCP.
Assuming full operation of the Project without any curtailment, the model found that up to
2.5 fatalities per year would occur. This would result in up to 75 direct marbled murrelet
fatalities from collisions over the course of the 30-year ITP. The take of an adult murrelet due to
collision with a wind turbine may also lead to the indirect loss of an egg or nestling if that adult
is actively breeding because the remaining adult of the pair will not be able to maintain the nest.
As discussed further in Chapter 5 of the HCP, the Applicant estimates this effect to result in the
potential equivalent loss of 0.33 2-year-old marbled murrelets per year or approximately
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9.9 adult equivalents over the 30-year ITP. The total predicted take associated with operation of
the Project is 75 adults and 10 adult equivalents.
The Applicant proposes to purchase and maintain two parcels in Pacific County and fund derelict
net removal in the Salish Sea for the benefit of the species. The conservation lands would be
expected to contribute 15 to 30 adult equivalents to the population, with net removals preventing
mortality of 53 adults and 3 adult equivalents over the 30-year ITP. With an optimistic view of
the contribution of the conservation lands, the mitigation actions would be expected to augment
the marbled murrelet population by the equivalent of 86 reproductive adults. Although there is
uncertainty as to whether this level of benefit could be achieved in 30 years, the mitigation
activities would confer additional benefits that have not been quantified. The conservation lands
are located in an area where conservation of privately owned forest land is very important to the
distribution of marbled murrelets, due to the proximity to marine foraging areas, lack of nearby
federally managed land, and high historical usage of nearby areas by nesting marbled murrelets.
The conservation lands would be protected in perpetuity and would continue contributing
marbled murrelets to the population. In addition, removal of nets from marine foraging areas
would prevent the death of marbled murrelets for the entire time the nets would otherwise remain
in the water entangling marine animals, not only for the 30-year permit term. Both proposals are
summarized in Chapter 2 and discussed in greater detail in Chapter 6 of the HCP. The Applicant
has estimated the benefits of the proposed mitigation would fully offset the requested level of
take. Additional information relative to calculations presented herein can be found in Chapter 6
of the HCP.
To minimize the potential for take, under Alternative 1 the Applicant would implement the
minimization measures described in Section 2.3.2, which include (among other commitments)
curtailment of 10 WTGs on a seasonal basis. At this level of curtailment, maximum predicted
take would drop to 2.17 adults per year for a total of 65 marbled murrelets over the 30-year term
of the ITP. Correspondingly, the number of adult equivalents that would be lost from the
population would be reduced to nine. The Applicant is seeking authorization to take up to
75 adults in total or an average of 2.5 murrelets per year over the course of the 30-year ITP.
Including indirect effects of the take (10 adult equivalents), the Applicant is requesting
authorization for 85 adults and adult equivalents over 30 years.
4.7.2.1.2
Critical Habitat
The Project is not within designated marbled murrelet critical habitat (Figure 1.1-1), and no
changes are proposed to critical habitat.
4.7.2.1.3
Impacts from Other O&M Activities
In addition to the predicted impacts of collision-related fatalities, increased activity from Project
O&M has the potential to adversely affect the species. More specifically, there is expected to be
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some level of behavioral avoidance of the WTGs that are in the flight path of marbled murrelets.
Continued avoidance of the area could lead to displacement effects (Petersen et al. 2006). Such
displacement effects result in adverse effects because birds may avoid habitat areas beyond the
footprint of the facilities, resulting in effective loss of nesting habitat. In a study from Welcker
and Nehls (2016), birds of the family Alcidae, which includes marbled murrelets, showed
avoidance behavior due to an offshore wind farm. Although these effects have not been looked at
specifically for land-based facilities, it is possible that birds may fly farther away to nest due to
the presence of wind facilities. This type of displacement effect is most likely for the birds
nesting closest to the project area, approximately 0.64 kilometers (0.4 miles) from the
southeasternmost WTGs.
As noted in Section 3.6, other impacts related to increased human activity in the Project Area
could occur compared to the No Action Alternative; however, these impacts are expected to be
minimal because those activities would not be particularly loud or extensive, the level of traffic
is low, and marbled murrelets would mostly likely be exposed to these activities only very
briefly while flying over the project area.
4.7.2.2

Bald Eagles and Golden Eagles

4.7.2.2.1
Collision-Related Mortality
Bald eagles and golden eagles are also known to be susceptible to wind turbine collisions
(Service 2013) and the risks of collision would increase under Alternative 1 compared to the
No Action Alternative. Excluding the Altamont Pass Wind Resource Area, where eagle
mortalities are exceptionally high, six bald eagle fatalities and 79 golden eagle fatalities were
reported from operational wind projects in the United States from 1997 to June 2012
(Pagel et al. 2013). The Service is planning an update to this paper soon, which is expected to
include many more confirmed records of bald eagle fatalities at wind projects.
For the purposes of assessing take of bald and golden eagles under Alternative 1, the Service ran
a Bayesian CRM (described in the ECPG). The CRM predicts annual eagle fatalities that would
occur during operations by defining the relationship between eagle exposure, collision
probability, and fatalities and accounting for uncertainty. The model parameters and specific
inputs for the Project are discussed in detail in Appendix B, Section 2.4, Figures B-2 and B-3. To
ensure that take was not under-predicted, the take prediction for each alternative was taken at the
80th quantile of the resulting probability distribution of predicted annual fatalities. That resulted
in predicted annual fatalities of 4.86 for bald eagles and 1.65 for golden eagles.
To minimize the potential take of bald and golden eagles, the Applicant would implement the
minimization measures described in Section 2.3, including the use of IdentiFlight. As described
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in greater detail in Chapter 6 of the HCP, the use of this technology would help to minimize the
potential for eagle take related to Project O&M.
To offset the predicted take from project operation, the Applicant proposes to implement a power
pole replacement/modification program. Power poles are known to electrocute eagles, and the
Service has developed an REA to estimate the number of power pole retrofits necessary to offset
the take of eagles at wind energy developments (Service 2013). The REA calculates an impact
on the eagle population (debit), expressed in bird-years, and the number of high-risk power pole
retrofits (credit) necessary to offset the impact. Details regarding the REA are provided in
Appendix G of the ECPG. The eagle power pole replacement program would be implemented
consistent with these requirements, resulting in the commitment to retrofit 141 high-risk poles (to
golden eagles) within the first 5 years of Project O&M. The need for additional mitigation for
golden eagles would be determined in coordination with the Service in 5-year increments based
on the results of the compliance monitoring described in Section 2.3.3.1. Power pole retrofits
will be targeted to offset take of golden eagles; relative to benefits of power pole retrofit to
golden eagles, there will be a smaller benefit to bald eagles from this mitigation as well.
Additionally, acquisition of the conservation lands will be managed specifically to benefit
marbled murrelet and is also likely to provide benefits to bald eagles as described in greater
detail in Chapter 6 of the HCP.
4.7.2.2.2
Impacts from Other O&M Activities
As noted in Section 3.6, other impacts related to increased human activity in the Project Area
could occur compared to the No Action Alternative; however, these impacts are expected to be
minimal because those activities would not be particularly loud or extensive and the level of
traffic is low.
4.7.2.3
Other Special-Status Species
Section 3.7 identifies three state candidate bird species and one candidate bat species with
potential to occur in the Project and Mitigation Areas: pileated woodpecker, Vaux’s swift,
northern goshawk, and Townsend’s big-eared bat.
4.7.2.3.1
Collision-Related Mortality
Collision-related mortality impacts on pileated woodpecker, Vaux’s swift, northern goshawk,
and Townsend’s big-eared bat are expected to be similar to those described in Sections 4.6.2.2
and 4.6.2.3.
4.7.2.3.2
Impacts from Other O&M Activities
Potential impacts to birds and bats from O&M activities are expected to be similar to those
described in Sections 4.6.2.2 and 4.6.2.3.
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4.7.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.6. Once operational, as described in Section 2.4,
under Alternative 2, the Service would issue an ITP authorizing a lower level of take than what is
requested by the Applicant. This is because Alternative 2 assumes that five of the WTGs would
not operate over the course of the 30-year ITP, resulting in about 88% of the energy production
capacity than would otherwise occur under Alternative 1.
Based on additional runs of the models with modifications made to alter the Project site design
under Alternative 2, predicted fatalities for marbled murrelet decrease to1.93 adults per year
(compared to 2.496 without curtailment and 2.17 with curtailment under Alternative 1), or
55 adults total. Note that the model may overestimate marbled murrelet fatalities for this
alternative because the model does not fully account for the fact that the WTGs permanently
curtailed in this alternative also have the highest marbled murrelet passage rate. In addition,
indirect effects resulting from the loss of active nests would lead to the loss of approximately
eight adult equivalents (compared to 10 without curtailment and nine with curtailment under
Alternative 1).
Under Alternative 2, bald eagle fatalities were predicted to decrease to 4.22 per year compared to
4.86 per year under Alternative 1, and golden eagle fatalities were predicted at 1.43 per year
under Alternative 2 compared to 1.65 under Alternative 1 (Appendix B, Section 2.4, Figures B-4
and B-5).
This alternative would result in a reduction in energy production from not operating five WTGs;
however, it is generally expected that the type and levels of O&M activities would be similar to
those described under Alternative 1.
If marbled murrelets respond to concentrations of WTGs with large-scale avoidance,
displacement effects would be less severe under Alternative 2 than under Alternative 1, because
operational WTGs are located farther away from nesting habitat. Therefore, there is less risk of
nesting habitat becoming effectively unsuitable because of its proximity to operational WTGs or
of marbled murrelets having to fly farther to reach their nesting habitat while avoiding
operational WTGs.
Similar to Alternative 1, issuance of an ITP under Alternative 2 would require implementation of
mitigation to offset the potential for take. Mitigation would be required and implemented for all
covered species and would be similar to but slightly less than what is being proposed under
Alternative 1. With respect to marbled murrelets, fewer net removals would occur, and with
respect to bald and golden eagles, fewer high-risk power poles (125) would need to be replaced.
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4.7.4
Alternative 3 – Enhanced Curtailment
Under Alternative 3, operating capacity at the Project would be further reduced to approximately
86% of the levels proposed by the Applicant under Alternative 1. These reductions would occur
because Alternative 3 would curtail operations by restricting WTG operations two times per day
during an expanded season from April 1 through September 30. Although the seasonal
adjustments included in the HCP collision model imply that there are no evening flights before
July 1 or after August 9, this is a generalization that was used for the purposes of making a
simple model, not a true reflection of marbled murrelet nesting season. We expect that evening
flights occur whenever adults are provisioning chicks, which can occur between May and
September (Service 2012b). Therefore, a longer time frame for curtailment would minimize
collision risks not only for marbled murrelets nesting during the middle of the breeding season
but also for those nesting early or late.
Based on refinements to the marbled murrelet collision model to account for these changes, the
estimated number of collision-related fatalities for marbled murrelet would decrease to 1.257,
compared to 2.496 without curtailment and 2.17 with curtailment under Alternative 1. Similar to
Alternative 2, the indirect effects on the species would also be slightly reduced.
The eagle CRM also predicts a decrease in the number of bald and golden eagles that would be
affected compared to Alternative 1; however, the decrease is greater than what would occur for bald
eagles and less than what would occur for golden eagles compared to Alternative 2 (Appendix B,
Section 2.4, Figures B-6 and B-7). A comparison of collision-related eagle fatalities under
Alternatives 1, 2, and 3 is included in Table 4.7-1.
Table 4.7-1. Comparative O&M Collision-Related Eagle Fatalities by Alternative
No. of Collision-Related Fatalities
(per year)
Species

Alternative 1

Alternative 2

Alternative 3

Bald Eagle

4.86

4.22

4.12

Golden Eagle

1.65

1.43

1.51

However, these rates are likely to be further reduced because Alternative 3 also presumes the
Applicant would implement IdentiFlight technology, which would help to further minimize the
potential for eagle strikes (although at this time a reduction in the take prediction from the
implementation of this technology cannot be quantified).
Under this alternative, it is expected that the potential for impacts related to O&M activities
would generally be the same as those described under Alternative 1.
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With respect to large-scale avoidance of the Project Area and nearby nesting habitat, it is not
clear whether this alternative would be more similar to Alternative 1 or Alternative 2.
Similar to Alternatives 1 and 2, issuance of an ITP under Alternative 3 would require
implementation of mitigation to offset take. It is expected that the mitigation that would be
implemented would be similar to but slightly less than what is being proposed under Alternatives
1 and 2. For marbled murrelets, even fewer net removals would occur. With respect to bald and
golden eagles, 125 power poles would be addressed.
Land Use and Recreation
4.8.1

No Action Alternative

4.8.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.7. Although the Project would not be operational, it is expected the Applicant
would maintain the lease of the Project Area, even though the Project would not operate, and that
the surrounding area would likely remain in active timberland during this time. It is assumed that
permitted recreational access in the surrounding lands owned by Weyerhaeuser would continue,
but access within the Project Area would be limited. Public recreational areas from which the
WTGs may be visible are located primarily to the north, west, and south of the Project. With the
exception of elevated ridge tops, most visitors to the Gifford Pinchot National Forest would not
be able to see the Project facilities, and no impacts on recreation would be likely.
4.8.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that land use and recreation
would likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.8.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on land use and recreation are described in Section 5.3.7.
O&M activities would not result in additional impacts on land use or recreation compared to the
No Action Alternative. Although the Project facilities would be operational resulting in increased
activity in the Project Area, the activities would be consistent with the surrounding timberlands
and are not expected to cause any changes to surrounding land uses or adverse effects on
recreational opportunities. As discussed in Section 4.11, noise emissions from the WTGs is
expected to attenuate to less than 35 A-weighted decibels (dBA) within approximately
0.8 kilometer (0.5 mile) of the location of the WTGs and should not disturb land or recreational
uses near the Project Area.
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Alternative 1 would also include acquisition and management of conservation lands. This would
convert the land use from active private timber harvest to a conservation easement to promote
old-growth forest habitat. This exchange of ownership is not expected to result in impacts on the
surrounding land uses, although any private recreational access currently allowed not likely to be
permitted.
Implementation of the eagle power pole retrofit program under Alternative 1 would be unlikely
to affect land use and recreation compared to the No Action Alternative. Power pole retrofitting
is proposed to occur in an area within the existing power pole infrastructure, which occurs on
private and public lands and encompasses a diverse array of land uses. No impacts from funding
ongoing derelict net removal are expected.
4.8.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.7. Once operational, the potential impacts on land
use and recreation in the Project Area from O&M activities under Alternative 2 would be similar
to but less than Alternative 1 and slightly greater than the No Action Alternative. Because not as
many WTGs would be operated in comparison to Alternative 1, O&M activities would be even
less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). There would also be less take of marbled murrelet, which
could result in a lower level of mitigation.
4.8.4
Alternative 3 – Enhanced Curtailment
The potential impacts land use and recreation from O&M would be the same under Alternative 3
as for Alternative 1 because no substantial change in O&M activities is anticipated. Because of
the lower level of take of marbled murrelet, the mitigation measures that would be implemented
to offset potential take would likely be less but generally the same as what is described in
Section 2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated
impacts from implementing these mitigation measures would likely be lower.
Visual Resources
4.9.1

No Action Alternative

4.9.1.1
Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.8. Although the Project would not be operational, it is assumed that the Project has
been built but would not be operational and would therefore have limited potential to affect
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visual resources over the course of the 30-year analysis period. Because the Project facilities
would be in place but not operational, the No Action Alternative would not result in activities or
changes to the facilities that would affect visual resources.
4.9.1.2
Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that visual resources would
likely remain similar to what is described in Chapter 3 over the 30-year analysis period.
4.9.2
Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on visual resources are described in Section 5.3.8. Project
operations would also have the potential to result in visual changes associated with turning
turbines (such as shadow flicker) and safe operations (such as increased lighting). Shadow flicker
occurs when the blades of a turbine pass in front of the sun to create a recurring shadow on an
object within close range (estimated at approximately 1,000 to 1,500 meters [3,280.4 to
4,921.3 feet] in distance) from the WTG. Under certain circumstances, this causes a “strobe
light” effect that may be a nuisance for nearby properties and can even induce stress and seizures
if improperly sited. Because the field of effect would be limited to the general vicinity of each
WTGs, this would not be visible to area residents.
Low-intensity, blinking red lights would also be operating on the exterior of 26 WTGs to comply
with FAA safety requirements. These lights will be red and would not be a substantial source of
bright lighting or glare.
Implementation of the conservation strategies required by the ITP under Alternative 1 would also
have limited potential for visual impacts. Within the conservation lands, and especially in
Parcel B, which is located alongside and visible from U.S. Highway 101, there may be some
visual changes related to thinning. However, these impacts would likely be less than the visual
impacts of the current industrial forestry practices, and allowing the lands to return to old-growth
conditions is expected to result in beneficial impacts to visual resources. The eagle power pole
retrofit program would require some short-term construction activities that are likely to last only
a few days at most and would be similar to current maintenance activities for the existing
infrastructure. The changes are also not expected to result in any substantial changes to the
infrastructure that would cause visual impacts in the long term. No impacts from funding
ongoing derelict net removal are expected.
4.9.3
Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
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decommissioning are described in Section 5.3.8. Once operational, the potential impacts on
visual resources in the Project Area from O&M activities under Alternative 2 would be slightly
lower than Alternative 1 (from no O&M of the five non-operational WTGs) and slightly greater
than the No Action Alternative; however, the amount of clean energy offset would also be lower,
which would increase the demand on greenhouse gas-generating non-renewable generated
electricity. The potential for impacts from mitigation would also be lower because there would
be fewer power pole retrofits (125 compared to 141 poles under Alternative 1). While there
would also be less take of marbled murrelet, it is unlikely that a smaller portion of the
conservation lands would be purchased, and a decrease in funding a lower number of derelict net
removals would not result in an appreciable difference in impacts.
4.9.4
Alternative 3 – Enhanced Curtailment
The potential impacts on visual resources from O&M would be the same under Alternative 3 as
for Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
Cultural and Historic Resources
In addition to NEPA requirements to evaluate to cultural resources, Section 106 of the National
Historic Preservation Act requires that federal agencies consider the effects of their undertakings
(including funding, licensing, or permitting the undertakings of other entities) on historic
properties. A historic property is a prehistoric or historic district, site, structure, or object that is
eligible for listing on the NRHP. In assessing effects, agencies must consult with the Advisory
Council on Historic Preservation, the State Historic Preservation Officer, Native American
tribes, and the public.
The issuance of an ITP and the Applicant’s covered activities described in the HCP under the
Service’s direct jurisdiction constitute an undertaking under Section 106 of the National Historic
Preservation Act. Individuals and organizations identified as potential consulting parties were
contacted to provide them with information about the proposed Project and to seek additional
input regarding the identification and evaluation of archaeological and historic resources. This
consultation process is ongoing.
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4.10.1

No Action Alternative

4.10.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.9. Because the Project would not be operational, there would be no potential to
result in impacts on cultural or historic resources.
4.10.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, it is expected that cultural and historic
resources would likely remain similar to what is described in Chapter 3 over the 30-year analysis
period.
4.10.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on cultural and historic resources are described in
Section 5.3.9. O&M activities would have limited potential to affect potential historic resources
because these activities would involve maintenance of existing non-historic infrastructure. O&M
activities are not expected to result in disturbance of previously undisturbed areas where intact
archaeological materials may be present, nor are they expected to impact any structures older
than 50 years.
Acquisition and management of the conservation lands would have a low potential to affect
historic properties because the lands would be held in conservation. Most lands would be left to
mature undisturbed, and activities that may occur to enhance habitat for the Covered Species
would be limited.
The eagle power pole retrofit program would also have low potential to affect historic properties.
Installing eagle-proof installation on existing poles does not require ground disturbance and
would not affect structures older than 50 years. Some power poles may be replaced, requiring
ground disturbance. However, this would likely occur within the footprint of previous
disturbance caused by the installation of the existing infrastructure. No impacts from derelict net
removal are expected.
4.10.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.9. Once operational, the potential for impacts on
cultural and historic resources in the Project Area would be the same as for Alternative 1 and the
No Action Alternative, because differences in the operation of the WTGs would not alter the
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potential to affect cultural resources. The potential for impacts from mitigation would be lower
because there would be fewer power pole retrofits (125 compared to 141 poles under
Alternative 1). While there would also be less take of marbled murrelet, it is unlikely that a
smaller portion of the conservation lands would be purchased, and a decrease in funding a lower
number of derelict net removals would not result in an appreciable difference in impacts.
4.10.4 Alternative 3 – Enhanced Curtailment
The potential impacts on cultural and historic resources in the Project Area from Alternative 3
would be the same as for Alternative 1 and the No Action Alternative because differences in the
operation of the WTGs would not alter the potential to affect cultural resources. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
Tribal Resources
4.11.1

No Action Alternative

4.11.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.10. Once constructed, because the Project would not be operational, there would
be no potential to result in ongoing impacts on tribal resources over the course of the 30-year
analysis period.
4.11.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no impacts on tribal
resources.
4.11.2 Alternative 1 – Habitat Conservation Plan
As noted in Section 3.11, no tribal resources have been identified within the study area.
4.11.3 Alternative 2 – Modified Project Site Design
As noted in Section 3.11, no tribal resources have been identified within the study area.
4.11.4 Alternative 3 – Enhanced Curtailment
As noted in Section 3.11, no tribal resources have been identified within the study area.
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Transportation
4.12.1

No Action Alternative

4.12.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.11. Because the Project facilities would all be in place but non-operational, no
staff would be required to support O&M activities. Therefore, there would be no impacts on
transportation.
4.12.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no potential to affect the
transportation resources described in Chapter 3 over the 30-year analysis period.
4.12.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on transportation are described in Section 5.3.11. Project
O&M would also have limited potential to affect transportation related to minor increases in
employee trips (up to 10 per day) to and within the Project Area. There could also be rare
occasions when a crane or other larger equipment may need to be transported to the Project site
for major repairs or component replacement; however, in general, the level of increased traffic
from O&M under Alternative 1 would be minor compared to the No Action Alternative and
would occur mainly on private roads within the Project Area. In addition, the Project has been
designed to and will obtain the appropriate approvals to ensure there would be no adverse
impacts on nearby airport operations or military readiness.
Maintenance of the conservation lands would not be expected to increase vehicle trips compared
to the No Action Alternative in the vicinity of Parcels A and B. Although vegetation thinning
and subsequent monitoring would require travel to and within the area, this work would be
infrequent and is not expected to represent an increase compared to the No Action Alternative.
The proposed power pole modifications would also result in a minor, short-term increase in
vehicle trips (e.g., one to two per day per power pole) and would generally occur on roadways
within the transmission line right-of-way, resulting in a minimal disruption to traffic compared to
the No Action Alternative. Once the retrofit is completed, traffic would resume to existing levels.
No impacts from derelict net removal are expected.
4.12.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
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decommissioning are described in Section 5.3.11. Once operational, the potential impacts on
transportation in the Project Area from O&M activities under Alternative 2 would be similar to
but less than Alternative 1 and slightly greater than the No Action Alternative. Because not as
many WTGs would be operated in comparison to Alternative 1, O&M activities would be even
less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding a lower number of derelict net removals would not result in an appreciable difference in
impacts.
4.12.4 Alternative 3 – Enhanced Curtailment
The potential impacts on transportation from O&M would be the same under Alternative 3 as for
Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
Noise
4.13.1

No Action Alternative

4.13.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.12. Because the Project would not be operational, there would be no Projectrelated noise increases.
4.13.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no noise impacts.
4.13.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on noise are described in Section 5.3.12. The Project would
also result in ongoing operational noise from the WTGs, minor corona noise associated with the
transmission line, and noise from Project activities at the O&M facility and Project vehicles.
Anticipated noise levels from the WTGs at the nearest receptors are shown in Table 4.13-1 and
would be below applicable environmental noise limits for residential receivers (HDR 2018).
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Table 4.13-1. Modeled Noise Results for Residential Receivers
Receiver

EDNA
Class

Limit
Daytime/
Nighttime dBA

Nearest WTG

Distance to WTG
(kilometers/miles)

Modeled Noise
Level dBA

Potential
for Impact

R01

A

60/50

T1

5.1/3.2

< 20

No

R02

A

60/50

T3

10.5/6.5

< 20

No

R03

A

60/50

T6

11.1/6.9

< 20

No

R04

A

60/50

T6

12.2/7.6

< 20

No

R05

A

60/50

T25

11.9/7.4

< 20

No

Note:
EDNA: Environmental Designations for Noise Abatement

Corona noise occurs when electricity from the transmission conductors comes in contact with air,
causing a crackling, hissing, or humming sound. However, corona noise is generally a concern
only with 345-kV lines or higher voltages. Because the Project transmission line is a lowervoltage 230-kV line and is in a remote area away from residences, as shown in Figure 1.1-1,
corona noise is not anticipated to exceed the thresholds in Table 4.13-1.
Noise emissions from activities at the O&M facility would be intermittent and mostly occur
during the day. An emergency generator will also be located there but would only operate during
power outages and occasional maintenance-related testing. Workers will also make daily trips to
the O&M facility and within the Project Area for inspections and occasional repairs. These
activities will only be related to a few trips per day and will mostly occur a long distance from
residences.
Alternative 1 would also result in the acquisition and management of conservation lands to help
offset authorized take of marbled murrelet. These lands are located in remote, mainly forested
areas, with the nearest residences more than 0.8 kilometer (0.5 mile) away. Because the
conservation lands would be managed for the benefit of marbled murrelets, noise disturbance
over the course of the 30-year ITP in these areas would be limited and reduced from current
noise levels generated by industrial forestry activities.
Depending on the extent of the modifications required by the eagle power pole retrofit program,
there could be some noise increases associated with construction equipment and activity at and
on the way to the selected poles; however, as noted in Section 2.3, work is expected to last 1 to
2 days per pole and would be completed during daytime hours to further limit the potential for
noise disturbance. No impacts from derelict net removal are expected.
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4.13.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.12. Once operational, the potential noise impacts
from O&M activities under Alternative 2 would be lower than Alternative 1 because five of the
turbines would be non-operational and would not produce noise. The potential for impacts from
mitigation would be lower because there would be fewer power pole retrofits (125 compared to
141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding a lower number of derelict net removals would not result in an appreciable difference in
impacts.
4.13.4 Alternative 3 – Enhanced Curtailment
The potential noise impacts from O&M activities under Alternative 3 would be lower than
Alternatives 1 and 2 because turbines would be operational during fewer hours per year than in
Alternatives 1 and 2, and non-operational turbines do not produce noise. Because of the lower
level of take of marbled murrelet, the mitigation measures that would be implemented to offset
potential take would likely be less but generally the same as what is described in Section 2.3.2.3
for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts from
implementing these mitigation measures would likely be lower.
Public Services and Utilities
4.14.1

No Action Alternative

4.14.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.13. There would be limited potential for ongoing impacts on public services and
utilities. Because of the height of the WTGs, there would be a slight increase in the potential for
lightning strikes that could result in increased fire risk; however, non-operational WTGs are less
likely to be struck by lightning than rotating WTGs (Montanyà et al. 2014), and the existing fire
protection services within the Project Area would be able to respond to a lightning-related fire
incident. Section 4.15 further addresses health and safety impacts.
4.14.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no potential to affect the
public services and utilities described in Chapter 3 over the 30-year analysis period.
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4.14.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on public services and utilities are described in
Section 5.3.13. Because Alternative 1 would enable the Project to operate, there is also the
potential for increased demand on emergency response services compared to the No Action
Alternative. Operation of the WTGs could slightly increase the potential risk of fire due to shortcircuiting of electrical components or the increased risk of a lightning strike to the rotating
turbine. There is also potential for fire along the transmission line because of the electrical nature
of the system. Project O&M is not expected to exceed the capacity of existing fire services or
law enforcement.
Overall, the Project would provide for increased energy production, although some localized
increases in utilities demand would also occur for electricity, water, fiber optic, and
telecommunications services at the O&M facility. However, these increases would be met by
existing service providers and are not anticipated to exceed local supplies.
Implementation of the conservation strategies, including maintenance of the marbled murrelet
lands and implementation of the eagle power pole retrofit program, would also have limited
potential to result in impacts on public services or utilities providers. In general, these activities
are not expected to require substantial demand for these resources and would be conducted in a
manner to minimize the potential for service disruption. Implementation of the power pole
retrofit program may result in temporary disruption to service that would be coordinated with the
utility provider. No impacts from derelict net removal are expected.
4.14.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.13. Once operational, the potential impacts on
public services and utilities in the Project Area from O&M activities under Alternative 2 would
be similar to but less than Alternative 1 and slightly greater than the No Action Alternative. The
potential for impacts from mitigation would be lower because there would be fewer power pole
retrofits (125 compared to 141 poles under Alternative 1). While there would also be less take of
marbled murrelet, it is unlikely that a smaller portion of the conservation lands would be
purchased, and a decrease in funding a lower number of derelict net removals would not result in
an appreciable difference in impacts.
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4.14.4 Alternative 3 – Enhanced Curtailment
The potential impacts on public services and utilities from Alternative 3 would be the same as for
Alternative 1 and slightly greater than the No Action Alternative. Because of the lower level of
take of marbled murrelet, the mitigation measures that would be implemented to offset potential
take would likely be less but generally the same as what is described in Section 2.3.2.3 for
Alternative 1. Fewer power poles would also be retrofitted and the associated impacts from
implementing these mitigation measures would likely be lower.
Health and Safety
4.15.1

No Action Alternative

4.15.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.14. Although the Project would not be operating, there would remain potential
risks related to natural disasters such as wildfire and lightning strikes. To minimize these
impacts, all equipment would include systems designed to protect against fire danger from
lightning strikes, power surges, and equipment malfunctions.
The Project would also be required to comply with all applicable setbacks (minimum distance
from property line within which building is prohibited) prior to construction. Adequate setbacks
are an important factor in minimizing safety and nuisance concerns for the general public. In
addition, signs and gates would be posted to prevent trespassing by the public recreating in the
area. Site access would be restricted by gated and locked private access roads, and access to the
WTGs would be well secured at all times.
4.15.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no impacts on health and
safety related to the Project.
4.15.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The impacts of
construction and decommissioning on health and safety are described in Section 5.3.14. Project
O&M would introduce new health and safety risks, mainly for workers who may be required to
work at great heights and with some materials that may be hazardous, such as solvents, fuels, or
other chemicals. Additionally, consulting biologists and project staff may be exposed to safety
risks, such as injuries from traversing uneven terrain or from ice-throw, while searching for
carcasses as required under the HCP. Project O&M would be conducted in compliance with all
applicable local, state, and federal safety, health ordinances, regulations, and standards, as well
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as any required plans and best management practices. A comprehensive Health and Safety Plan
requiring adherence with all appropriate OSHA regulations would also be in place for all phases
of the Project. The Health and Safety Plan would be implemented to manage and control safety
risks, as well as guide responses in the case of emergency situations both in the Project Area as
well as the Mitigation Areas.
While the potential for natural disasters to occur would be the same as the No Action
Alternative, there is a slight potential for increased risk of lightning strike associated with
operational WTGs (Montanyà et al. 2014).
Health and safety risks in the Mitigation Areas could occur related to the operation of heavy
machinery and equipment for tree thinning and planting or power pole retrofitting; however, as
noted above, a Health and Safety Plan would be implemented to minimize these risks, which
would still remain slightly greater than the No Action Alternative. No impacts from derelict net
removal are expected.
4.15.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.14. Once operational, the potential impacts on
health and safety in the Project Area from O&M activities under Alternative 2 would be similar
to but less than Alternative 1 and slightly greater than the No Action Alternative. Because not as
many WTGs would be operated in comparison to Alternative 1, O&M activities would be even
less because Alternative 2 would result in lower operations. The potential for impacts from
mitigation would also be lower because there would be fewer power pole retrofits (125 compared
to 141 poles under Alternative 1). While there would also be less take of marbled murrelet, it is
unlikely that a smaller portion of the conservation lands would be purchased, and a decrease in
funding a lower number of derelict net removals would not result in an appreciable difference in
impacts.
4.15.4 Alternative 3 – Enhanced Curtailment
The potential impacts health and safety from O&M would be the same under Alternative 3 as for
Alternative 1 because no substantial change in O&M activities is anticipated. Because of the
lower level of take of marbled murrelet, the mitigation measures that would be implemented to
offset potential take would likely be less but generally the same as what is described in Section
2.3.2.3 for Alternative 1. Fewer power poles would also be retrofitted and the associated impacts
from implementing these mitigation measures would likely be lower.
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Socioeconomics
4.16.1

No Action Alternative

4.16.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.15. Because the facilities would not generate energy, there would not be any
expected increases in employment, income, population, or housing over the 30-year analysis
period. However, it is expected that the Applicant would be required to pay some amount of
property tax, the level of which cannot be quantified at this time.
The No Action Alternative is also expected to result in a decrease in timber excise tax collections
because the location of the Project facilities would be taken out of commercial harvest. Timber
production would continue over most of the Project Area but would not occur within about
770 acres consisting of the easements around the WTGs and within the transmission line rightof-way. In 2014, Lewis County had about 700,000 acres classified as Designated Forest Land
(WSDR 2018e), so 770 acres represents about 0.1% of land being used for forest production and
contributing revenues through the timber excise tax. Removal of these lands from production
would result in a minimal impact in revenue streams from timber excise tax over the 30-year
analysis period.
A common concern of wind projects is that they adversely impact the value of residential
property. The mechanisms by which projects may affect property value include reducing the
quality of views and introducing other adverse impacts to the aesthetic experience of property,
including noise and light. The Project would not be located adjacent to any residential
developments or land zoned for residential development, with the exception of the O&M facility
located at the northern edge of the Project site in Thurston County, where land is zoned Rural
Residential Resource. Based on the analysis in Section 4.9, there is low potential for adverse
impacts on residential views, and adverse impacts on property values are expected to be minor, if
they occur at all.
4.16.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no socioeconomic impacts
related to the Project.
4.16.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The socioeconomic
impacts of construction and decommissioning are described in Section 5.3.15. Project O&M
would positively affect socioeconomic resources in terms of increased employment opportunities
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and income and increased opportunities for government revenue compared to the No Action
Alternative. Impacts on population and housing are also discussed in the following sections.
4.16.2.1 Employment and Income
Operating the Project would require spending an average of approximately $7.4 million per year.
This total includes equipment O&M, lease payments on the Project footprint, insurance, and
other expenses. 9 Some of this spending may immediately leave the regional study area, but for
the purposes of this analysis, the average annual total has the potential to generate positive
economic impacts in the region. The economic impacts of operations costs were estimated using
the IMPLAN model and categorized into direct, indirect, and induced effects.
Direct impacts are those caused by the purchase of goods and services in the local economy to
directly support Project O&M. Indirect and induced effects are caused by direct spending and
occur as a secondary benefit. Indirect effects occur when those who provide direct services to
support Project O&M must also purchase goods or services to support that work. Induced
impacts occur when those that benefit from increased direct spending in turn spend additional
money in the economy at large.
Based on the IMPLAN model, the average direct value added in terms of income is
approximately $2.3 million. The represents the increase in income that would occur as a direct
result of the Project. The total output—direct, indirect, and induced—representing the economic
effect of Project O&M would be about $11.4 million (ECONorthwest 2018). The results are
summarized in Table 4.16-1.
Table 4.16-1. Economic Impacts of Project-Related O&M Spending
Impact Type

Direct Effect

Indirect Effect

Induced Effect

Total Effect

Output

$7,410,909

$2,635,241

$1,321,555

$11,367,705

Value Added

$2,340,677

$1,474,287

$798,202

$4,613,166

Labor Income

$741,315

$943,905

$442,449

$2,127,669

Job-Years

12

14

8

34

1

Note:
1. This is the IMPLAN-calculated direct employment effect and differs from the estimate of 8 to 10 employees
estimated by the Applicant for various reasons.

Based on IMPLAN modeling, Project O&M and the related level of spending noted herein are
expected to result in 14 indirect jobs and 8 induced jobs. Combined with an estimated direct

9

Decommissioning expenditures were included in the estimate, although related activities are not part of the
requested ITP.

Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

88

November 2018

employment effect of up to 12 jobs, Project O&M would support about 34 total jobs in the
regional study area.
Implementation of the required mitigation measures to purchase and maintain the conservation
lands, fund derelict net removal, and retrofit power poles in the PSE service area would also
result in increased spending, with some indirect and induced income and employment effects.
Funding of these activities is discussed in greater detail in Chapter 8 of the HCP, and while
beneficial, it is not expected to result in substantial changes affecting the local or regional
economies. No impacts from derelict net removal are expected.
4.16.2.2 Population and Housing
Between 8 to 10 workers are expected to be needed to support Project O&M and could be hired
locally or brought in from outside the region to fill the positions. If they come from outside the
region, they will relocate their families to the local study area (assuming they have families).
Even assuming each employee is hired from outside the region and brings three additional family
members, the total increase in population in the study area will be very small relative to the
current population of the local study area.
Assuming these workers come from outside the area, they will seek permanent housing within
the local Project Area, likely within easy commuting distance to the O&M Facility in
Thurston County, at the northern end of the Project Area. The community located closest to that
area is Rainier, which currently has a relatively limited supply of housing and a rental vacancy
rate near zero, based on the most recent data available from 2016. Although the increase in
demand from new workers would not likely meaningfully impact the market for housing
(i.e., increase demand sufficiently to impact prices), these workers may face challenges securing
housing. Outside of Rainier, within the local study area, overall housing vacancy rates range
between 7% and 14%, and rental vacancy rates hover around 5%. These rates are consistent with
the statewide averages and likely will not present a challenge for relocating employees.
Activities within the Mitigation Areas would also require periodic labor; however, because the
extent of the work would be relatively minimal, involving a few individuals at a time
periodically over the course of the 30-year ITP, it is expected the work would be staffed by
resident workers, and the impacts on population and housing would be negligible.
4.16.2.3 Government Revenues
Project spending related to Project O&M would generate sales and use tax revenue at the state
and local levels. Data on Project O&M costs are insufficiently detailed to estimate the value of
these tax collections on an average annual basis; however, they would result in a small increase
in collections for Washington State and Lewis and Thurston counties. The state would also tax
gross income earned from the project during operation via the Public Utility tax. Insufficient
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information is available to determine the annual gross income for the entity that would operate
the project to calculate the amount of annual tax collections, but this project would likely
increase tax collections for the state of Washington.
Project operation would also generate property taxes. The Washington Department of Revenue
(DOR) has not yet determined whether the project would be assessed locally or by the state. This
determination has implications for the amount and distribution of property taxes in Lewis and
Thurston Counties. If the project is assessed locally, assessed value would likely be based on the
investment cost value of the project. Based on preliminary information from the applicant, the
investment value of the property (including purchase of materials, design/engineering/planning,
and installation) would be approximately $185 million in Lewis County and $2 million in
Thurston County, and generate property tax revenue in its first year of operation of $2.1 million
in Lewis and $25,500 in Thurston County. Revenue would be distributed among the state, county
general funds, and special taxing districts (including fire and school districts). 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. 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.
Similar to the No Action Alternative, the removal of lands at the Project Area from commercial
timber harvest would result in a negligible decrease in timber excise tax. Similar changes would
occur with respect to conversion of the conservation lands, in an amount up to 620 acres, from
active timber harvest to conservation. In this case, 620 acres is likely a conservative estimate,
because 21 acres are restricted in harvest potential (and future contribution to timber excise tax
collections) because of the presence of marbled murrelets and related harvest restrictions. In
2014, Pacific County had about 420,000 acres classified as Designated Forest Land (WSDR
2018e), so 620 acres represents about 0.1% of land being used for forest production and
contributing revenues through the timber excise tax. As in Lewis County, removal of these lands
from production would result in a minimal impact in revenue streams from timber excise tax
over the 30-year ITP.
4.16.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.15. The socioeconomic impacts from operations
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under Alternative 2 would generally be beneficial (although slightly less so than under
Alternative 1).
Alternative 2 would result in increases in income and employment opportunities compared to the
No Action Alternative and would likely be similar to Alternative 1. There would also be a low
potential for impacts on population and housing, similar to Alternative 1. While O&M-related
spending would generate similar levels of sales and use tax revenues as Alternative 1, public
utility tax revenues would decrease as they are assessed on gross income. Property tax revenues
may accrue at a reduced level compared to Alternative 1 if the assessor determines the Project is
less valuable without all WTGs operational. This decision would ultimately be based on the
assessment method used to calculate assessed value. Energy production levels are expected to be
up to 12% lower than Alternative 1.
4.16.4 Alternative 3 – Enhanced Curtailment
The employment, income, population, and housing impacts under Alternative 3 would be the
same as Alternatives 1 and 2, as the Applicant expects O&M requirements not to vary
meaningfully with reduced operations. Similar to Alternative 2, government revenues may
accrue at a reduced level as the project generates less gross income and if the assessor determines
the Project is less valuable if it generates less electricity. This decision would ultimately be based
on the assessment method used to calculate assessed value. Energy production levels are
expected to be up to 14% lower than Alternative 1.
Environmental Justice
4.17.1

No Action Alternative

4.17.1.1 Option A – No Project Operations
Under Option A, Project construction would have the potential to result in the impacts described
in Section 5.3.16. The potential impacts related to the presence of non-operational, stationary
facilities would be related primarily to risks associated with damage to Project facilities that
could expose the surrounding community to harm. As noted previously, the potential for these
impacts would result in limited risks to the public because the facilities are located on private
lands. Therefore, the No Action Alternative would not be expected to result in disproportionate
impacts on minority or low-income populations.
4.17.1.2 Option B – No Project Construction
If the Applicant decided not to construct the Project, there would be no impacts that would
disproportionately affect minority or low-income populations related to the Project.
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4.17.2 Alternative 1 – Habitat Conservation Plan
Under Alternative 1, if the Applicant has not already constructed the Project, the Service’s
determination to issue the ITP would likely lead to Project construction. The potential impacts of
construction and decommissioning on minority and low-income populations are described in
Section 5.3.16. The potential impacts associated with ongoing Project O&M are not expected to
disproportionately affect minority or low-income populations within the vicinity of the Project
Area. Aside from light traffic to and within the Project Area via access roads to inspect the
WTGs and associated support facilities, all work would take place on private property located
away from public infrastructure and private residences. Similarly, the potential for impacts
within the conservation lands is generally expected to be limited to the private lands or to occur
equally within the PSE service area and therefore would not result in any disproportionate
impacts affecting minority or low-income populations. No impacts from derelict net removal are
expected.
4.17.3 Alternative 2 – Modified Project Site Design
Similar to Alternative 1, the Service’s determination to issue the ITP may result in Project
construction, if it has not already occurred. The potential impacts of construction and
decommissioning are described in Section 5.3.16. As noted previously, the potential
environmental impacts are equivalent for Alternative 2 compared to Alternative 1. Therefore, for
the same reasons noted in Section 4.17.2, Alternative 2 would also not be expected to result in
disproportionate impacts on minority or low-income populations.
4.17.4 Alternative 3 – Enhanced Curtailment
As noted previously, the potential environmental impacts are generally the same but lower for
Alternative 3 compared to Alternatives 1 and 2. Therefore, for the same reasons noted under
Section 4.17.2, Alternative 3 would also not be expected to result in disproportionate impacts on
minority or low-income populations.
Irreversible and Irretrievable Commitment of Resources
Irreversible commitment of resources refers to the loss of future options for resource
development or management, especially of nonrenewable resources such as minerals, cultural
resources, or fossil fuels, as a result of the Proposed Action (40 CFR 1508.1 1). Irretrievable
commitment of resources also refers to the lost production or use value of renewable natural
resources as a result of the Proposed Action (40 CFR 1508.1 1).
While the use of some amount of resources, such as fossil fuels and other materials (e.g., turbine
replacement parts) would be required for Project O&M activities, the irreversible and
irretrievable commitment of these resources would be the same under all the Action Alternatives.
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None of the alternatives would result in in the irreversible loss of cultural resources or natural
resources, such as water resources, soils, or agricultural or timber land.
Implementation of the conservation strategies under Alternatives 1, 2, and 3 would also require
the minor use of resources, such as fossil fuels for vehicles and equipment operation, compared
to the No Action Alternative; overall, however, implementation of those strategies would result
in a net benefit to the Covered Species by preserving and enhancing marbled murrelet habitat at
the conservation lands, minimizing the potential for marbled murrelet entanglement in derelict
fishing nets, and minimizing the potential for impacts on golden eagles associated with power
pole electrocution.
Issuance of the ITP under Alternatives 1, 2, and 3, would also allow the Project to be operational,
meaning there would be more power delivered to the grid that would offset the generation of
energy at existing conventional power plants that use fossil fuels. Alternative 1 would result in
the highest energy production levels, followed by Alternatives 2 and 3.
Unavoidable Adverse Effects
As described in Sections 4.2 through 4.17, the potential impacts associated with the Proposed
Action are anticipated to be minor and generally the same as the No Action Alternative for the
majority of resource areas, with the exception of the potential impacts on vegetation
(Section 4.5); wildlife (Section 4.6); threatened, endangered, and rare species (Section 4.7); and
socioeconomics (Section 4.16). The greatest potential for significant impacts would occur as the
result of impacts on wildlife and the take of the Covered Species. As described in Chapter 2,
Alternatives 1, 2, and 3 all require the implementation of conservation strategies that would
ensure any adverse effects from the potential take of the Covered Species is offset consistent
with ESA Section 10(a)(2)(B) issuance criteria. Therefore, the potential unavoidable adverse
effects would be limited.
Short-Term Use Versus Long-Term Productivity
As discussed in Section 4.19, there would be relatively minor increases in the commitment of
resources required under Alternatives 1, 2, and 3 when compared to the No Action Alternative.
These differences compared to the No Action Alternative would result from minor and
intermittent activities related to O&M of the Project facilities and implementation of the
conservation strategies. In the shorter term, the use of these resources (e.g., fossil fuels) would
allow for the Project to operate at higher levels, producing increased levels of renewable energy
and resulting in an increase in productivity overall in the longer term.
Under the No Action Alternative, the Project would be non-operational, and no change would
occur in the short-term uses of the environment. Similarly, effects to long-term productivity of
the environment under the No Action Alternative are not anticipated. Under Alternatives 1, 2,
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and 3, O&M activities would result in the same short-term uses of the environment as well as
additional uses associated with implementation of conservation strategies on conservation lands.
Long-term uses of the environment would include conservation lands that would result in
restored habitat and enhanced long-term species productivity.
5

Connected Actions

Connected actions are actions that are closely related to the Proposed Action and should be
addressed in the same EIS (40 CFR 1508.25). As discussed in Chapter 1, the Applicant is not
seeking take coverage for construction or decommissioning and accepts the liability of
conducting these activities should they result in a violation of the ESA or the BGEPA; however,
because these activities are connected actions, they are addressed in this EIS.
Project siting, construction, and decommissioning would require (among other permits and
approvals) a substantial shoreline development permit from Lewis County and a special use
permit from Thurston County. These are the agencies responsible for implementing local land
use regulations and ensuring the Project facilities are an allowed use of the land. Although these
agencies do not have authority over all required permits, they are responsible for ensuring that
the proposed location, construction, operation, and decommissioning of the Project demonstrate
compliance with applicable local, state, and federal law consistent with county regulation and the
Washington State Environmental Policy Act. Other local, state, and federal agencies, as noted in
the discussion that follows, are responsible for enforcing compliance with applicable regulations
to ensure the Applicant meets required conditions prior to constructing and operating the Project.
These requirements are summarized in the following sections where applicable in reference to
the construction and decommissioning impacts they are intended to address.
Project Construction
The Applicant intends to construct the facilities described in Section 5.1.1 in avoidance of take
of the Covered Species. Construction would occur in a phased manner over a 9- to 12-month
period, beginning by mid-2019. The average size of the construction workforce will be about
110 workers, with a peak of approximately 250 workers.
Construction will begin with the improvement of existing roads and the installation of new
gravel access roads that allow access to work sites. Staging and equipment lay-down areas will
cover about 15 acres and are currently planned near the O&M Facility (approximately 13 acres)
and the WTGs (approximately 2 acres).
WTG locations will be cleared, graded, and foundations excavated. Blasting may be required at
WTG locations where bedrock is present near the ground surface. An engineered concrete
foundation will be installed in the excavated structure location with grading done to allow for
drainage away from each tower. Construction activities at the WTG sites and other facilities,
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such as the O&M facility and new substation, include vegetation clearing, topsoil stripping,
excavation, grading, foundation construction, and final grading.
Underground cable installation construction activities include topsoil stripping, trenching,
installing medium voltage cable, and revegetation of disturbed areas unless the cables are under
the roads. It is anticipated that no significant grading would be required, except for minor
grading of immediate terrain as necessary for safe access and operation. The construction
sequence for the transmission line interconnection includes constructing new access roads,
clearing vegetation to establish a 200-foot construction right-of-way for the transmission line
corridor, constructing the line and stringing conductors/static wires.
This work would be accomplished using aerial lift devices (such as cranes or booms), bull
dozers, various trucks (for dumping, pulling, or concrete mixing), rock crushers, compactors,
drill rigs and trenching machinery, among other typical work equipment.
5.1.1

Project Facilities

5.1.1.1
Wind Turbines and Towers
The locations of the proposed WTGs are shown in Figure 5.1-1. The WTGs are identified as T1
through T38 from west to east. Depending on the specific model chosen during final siting and
permitting activities, the WTGs are expected to range from 80 to 150 meters (262 to 492 feet)
tall and 108 to 136 meters (354 to 226 feet) wide. A typical WTG consists of three blades. The
WTGs will begin to generate electricity at wind speeds of approximately 9.7 kilometers (6 miles)
per hour and will be shut down at speeds exceeding 90.1 kilometers (56 miles) per hour. Each
WTG would sit atop a steel-and-concrete foundation designed for the specific subsurface
conditions at its individual WTG site. Aboveground, the foundation would cover up to
6.1 meters (20 feet) in diameter and include a permanent crane pad and cleared area for WTG
access and maintenance.
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Figure 5.1-1. Project Wind Turbine Generator Locations (Project HCP; Chambers Group and WEST 2018)

5.1.1.2
Collection System
A medium-voltage electrical system of underground cables (“collector lines”) will transmit
energy generated by each WTG to the Project substation. The proposed collector line corridors,
shown in Figure 5.1-1, will be maintained for continued access by keeping vegetation cleared.
The right-of-way will be 9.1 meters (30 feet) wide where combined with roadways but otherwise
4.6 meters (15 feet) where not combined with roadways.
5.1.1.3
Project Substation
An electrical substation near T15 will provide an increase in voltage from the 34.5-kV power
collection system to the 115-kV voltage transmitted to the Tono substation. The Project
substation will occupy approximately 5 acres and be covered with gravel and surrounded by a
chain-link fence. It will also include a maintenance yard and vehicle shelter to store spare parts,
road maintenance vehicles, and fire-fighting equipment.
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5.1.1.4
Project Transmission Line
A transmission line approximately 24.1 kilometers (17 miles) in length and consisting of
monopole or H-frame structures will transmit the energy generated by the Project to the Tono
substation. The route will be determined during final siting and permitting process but will be
located within the corridor shown in Figure 5.1-1. The height of the transmission structures will
not exceed 35.1 meters (115 feet) and will be located within public right-of-way or private lands.
The structures placed on privately owned lands will not support other infrastructure
(i.e., Lewis County Public Utility District distribution lines).
5.1.1.5
Access Roads
Access will be provided via approximately 36.5 miles of improved existing access roads and
approximately 3.9 miles of new access roads. Access routes are shown in Figure 5.1-1.
5.1.1.6
Operations and Maintenance Facility
The proposed O&M facility location is adjacent to Weyerhaeuser’s existing operations center in
Thurston County (Figure 5.1-1). The O&M facility would house the control center for the WTGs
(including the supervisory control and data acquisition [SCADA] system and telecommunication
facilities that would monitor and control the WTGs), employee parking, and equipment storage.
The SCADA system uses fiber-optic communication lines running parallel to the underground
collection system.
5.1.1.7
Meteorological Towers
The location of up to three meteorological towers will be selected during the final siting process.
It is expected that the proposed towers will range from 67.4 to 79.9 meters (221 to 262 feet) in
height and require a base of approximately 8.2 by 8.2 meters (27 by 27 feet). The Project will use
self-supporting permanent meteorological towers, thereby minimizing avian collisions by
avoiding the use of guy-lines to support the towers.
5.1.1.8
Safety and Security Systems
Aircraft safety lighting will be installed on the exterior of approximately 26 of the WTGs to
comply with FAA rules and will consist of synchronized, low-intensity, flashing red lights for
nighttime use in accordance with FAA requirements. Each WTG, including rotor blades, will
also be equipped with lightning protection systems to safely transfer lightning to the ground and
built-in fire protection features, including a fire suppression system and a system to monitor
nacelle temperatures to shut down the WTG and send an alarm if temperature limits are
exceeded.
Project Decommissioning
The service life of the Project is expected to be 30 years. At the end of the Project lifetime, the
Project will be decommissioned in accordance with Landowner lease requirements. A specific
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plan for decommissioning will be prepared at that time. The Landowner may choose to retain
roads, foundations, buildings, and structures. The Applicant will comply with all regulatory
requirements, including obtaining demolition permits and complying with permit conditions for
removal of WTGs and structures from the site.
Decommissioning activities will be completed within approximately one year and will involve
the use of mechanized equipment similar to that used for construction. Materials resulting from
decommissioning will be salvaged for re-sale or scrap value, recycled, or disposed of at
appropriate waste facilities in accordance with all applicable laws and regulations.
Decommissioning of the WTGs will involve disassembly and removal of aboveground WTG
components. WTG foundations will be left in place provided that all bolts or steel extending
above concrete will be removed and the surface of the ground covered with soil. Slopes will be
regraded and restored as reasonably possible to their original or other usable grade. Collector
lines connecting to the transformers will be left in place if permitted by permits and legal
requirements.
The Project substation and O&M Facility will be demolished and the foundation of these
buildings removed to a depth of 3 feet. Security fencing and gravel will be removed from the
ground surfaces of the Project substation and O&M Facility yards. Areas beneath the removed
O&M Facility will be scarified so that forestry operations can resume. The 115-kV gen-tie lines
and supporting structures will be disconnected and removed. Meteorological towers and
IdentiFlight will also be disassembled and removed from the site. Project access roads will be
left in place for ongoing use associated with forestry operations.
Environmental Consequences
5.3.1
Geology and Soils
Construction of the Project has the potential to affect geology and soils through soil compaction
from use of heavy equipment and in areas exposed to repeated off-road traffic, increased erosion
in areas where grading and vegetation removal occur, and permanent changes in topography
from the construction of WTGs and access roads. It is estimated that the Project would alter
330 acres in total, with an additional temporary ground disturbance of about 431 acres. About
290,522 cubic yards of cut and 180,888 cubic yards of fill would be required for the Project
overall. Placement of some Project features within steeper areas may also result in increased
risks related to landslides.
To minimize the impacts of soil compaction, the Applicant would only operate heavy equipment
and vehicles on access roads and within construction footprints approved by Lewis and Thurston
counties during the siting permitting process. Any off-road construction will be limited to the
extent practicable.
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Erosion-related impacts associated with Project disturbance would occur mostly during and
immediately after construction until revegetation, drainage, and erosion controls are established;
however, erosion and sediment control measures will be put in place to stabilize slopes and
control construction stormwater runoff as would be required by Lewis and Thurston counties and
the requirement to obtain and comply with a National Pollution Discharge Elimination System
(NPDES) Construction Permit from Ecology. The NPDES permit process would require the
development and implementation of a Stormwater Pollution Prevention Plan (SWPPP), which
would also include plans to control sediment (e.g., Temporary Erosion and Sediment Control
Plan) and minimize spill risk (e.g., Spill Prevention Control and Countermeasures Plan).
Some changes in topography would also occur at locations where Project facilities would be
constructed, though mapped landslide deposits have been identified along portions of access
roads and adjacent to WTGs T21 through T26, the proposed Project substation, and one of the
proposed laydown areas/batch plant options (RGI 2017). Although the Project would not change
the likelihood of an earthquake, the presence of the facilities would increase the risk of damage
to those structures or workers in the vicinity. The Project will be designed and constructed
consistent with appropriate building standards as required by Lewis and Thurston counties to
minimize risks associated with geologic hazards, such as landslides and seismic events.
Decommissioning activities will be similar in type but shorter in duration compared to those
anticipated for the construction phase. In accordance with landowner lease requirements, WTG
foundations will be left in place provided that all bolts or steel extending above concrete will be
removed and the surface of the ground covered with soil. Slopes will be regraded to restore them
as reasonably possible to their original or other usable grade.
5.3.2
Air Quality
Air emissions generated by Project construction activities would come from exhaust emissions
from operation of construction equipment and construction vehicles; fugitive dust particles from
ground disturbance associated with the use of Project site and access roads (including
tree/vegetation clearing activities and dust from mobile equipment and vehicles); and emissions
generated by quarrying and operation of a portable, temporary concrete batch plant and rock
crusher (if employed). Odors associated with exhaust from diesel equipment and vehicles could
also be a nuisance during construction.
The Olympic Region Clean Air Agency and the Southwest Clean Air Agency enforce
regulations related to construction emissions, including fugitive dust. The Applicant will be
required to comply with these regulations and obtain any necessary permits for non-stationary
sources of emission, such as the concrete batch plant and rock crusher. Operation of diesel
equipment and vehicles during construction would temporarily produce some odors, which
would only be most noticeable in the immediate vicinity of construction sites and would not
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affect the general public because the nearest residence would be located approximately
5.1 kilometers (3.2 miles) from the nearest WTG.
Decommissioning activities will generate emissions similar to those generated during
construction, primarily from construction vehicle exhaust emissions and fugitive dust particles.
The amount of pollutants generated from vehicle exhaust emissions and fugitive dust will be
relatively small and similar to emissions from other equipment commonly used for construction
and timber operations in Lewis and Thurston counties. Decommissioning will take place
concurrently among multiple locations in and near the study area at any given time and will be
dispersed rather than concentrated in a specific location.
5.3.3

Water Resources

5.3.3.1
Surface Waters
The Project facilities would not be located within any rivers, stream, or creeks, would not require
any in-water construction or use of these waters, and would be sited to avoid stream buffers to
the maximum extent possible; however, some facilities would be constructed near or over
waterways, resulting in increased potential for indirect impacts on water quality in the event of
an accidental spill or from increased erosion and resulting turbidity. Potential impacts on
wetlands are addressed in Section 5.3.4.
More specifically, a new access road is proposed along the bank of the Skookumchuck River that
is outside the floodplain but within shorelines of the state. Construction would require cut and fill
within the shoreline buffer. The proposed transmission line alignment would also cross Hanaford
and Packwood creeks, as well as 19 unnamed tributaries to Hanaford Creek, and come near Coal
Creek. Construction in the vicinity of these streams would be limited to vehicles working in the
shoreline area to string the transmission line cables. No other activities, such as excavation or
grading, would occur within the ordinary high water mark of these streams, and any new
transmission structures would be placed outside of the regulated stream buffers as well as outside
of shoreline jurisdiction for shorelines of the state (Hanaford Creek). Construction would also
require vehicles and equipment to routinely cross Eleven, Fall, Laramie, Pheeny, Range, and
Run creeks and to come near Twelve Creek. Road crossings would also occur at seven unnamed
creeks. Construction impacts could degrade water quality if erosion and subsequent stream
sedimentation are not appropriately controlled. The Applicant has submitted all appropriate
permit applications to Thurston and Lewis counties and will be required to implement measures
to ensure compliance with the county’s Shoreline Master Program and other applicable
regulations intended to protect water resources. In addition, as noted previously, the Applicant
will be required to obtain and implement an NPDES permit for construction, which will also
require measures to protect water resources consistent with local, state, and federal law.
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The greatest potential for affecting water resources during construction would occur as the result
of constructing the electrical collector system, which would cross Eleven Creek and an unnamed
stream (1225988467332) and would come within 30.5 to 61.0 meters (100 to 200 feet) of the
North Fork Newaukum River and Twelve Creek. Construction would occur within existing
access road rights-of-way to the extent possible to minimize impacts; however, trenching stream
crossings may be necessary and could require dewatering or redirecting the stream, depending on
streamflow conditions. Work within these streams would require a permit from the U.S. Army
Corps of Engineers and Ecology under the Clean Water Act. In the event such work occurs, it
would be required to be completed in a manner to avoid, minimize, and mitigate for any impacts.
Undesirable temperature is the primary indication of existing impaired water bodies in the
Project Area, resulting primarily from exposure of stream surfaces to sunlight following tree
harvesting. Further degradation from Project construction activities is not expected because no
vegetation would be removed within stream buffers, except for minimal removal in the shoreline
area of the Skookumchuck River.
5.3.3.2
Groundwater
Groundwater may be encountered during Project excavation activities conducted in low-lying
areas. If groundwater is encountered during excavation and construction activities and
dewatering is required, the Applicant would ensure that water generated from dewatering would
be discharged to upland areas using dissipaters or other means to allow distribution of the water
over a large surface area to facilitate evaporation and/or infiltration consistent with the terms of
the NPDES construction permit. Dissipaters, sediment basins, and/or fabric bags would be used,
if necessary, to avoid transport of silt into adjacent areas. No direct discharge to surface waters or
riparian areas would occur during dewatering; upland discharge would be done away from
surface water bodies. No wellhead protection areas or source water protection areas would be
affected during construction of the Project.
5.3.3.3
Floodplains
Only a few small portions of the Project Area, including access to the site on Vail Cut Off Road
and small portions along the transmission line, are located within a 100-year floodplain. No
construction of Project facilities is proposed within regulated floodplains. An existing roadway
would be used during Project construction that is located in a floodplain; however, use would not
result in placement of fill in the flood plain or otherwise affect flood storage.
Decommissioning activities will be similar in type but shorter in duration compared to those
anticipated during construction. Water will be used primarily for dust suppression. Surface water
runoff and erosion will be the impact of greatest concern during decommissioning when soil is
disturbed.
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5.3.4
Vegetation and Wetlands
Certain project construction activities would affect vegetation and wetlands through short-term
or temporary disturbance as well as vegetation removal that would have more long-term or
permanent effects. Temporary disturbance would occur as the result of activities such as staging,
stockpiling, and from vegetation removal that would eventually regrow or that was otherwise to
be cleared from future timber harvest (e.g., some areas of Evergreen Forest). Permanent impacts
would occur as the result clearing vegetation would be converted to Project facilities.
Construction would temporarily disturb about 431 acres of land and would result in the
permanent conversion of 330 acres to Project facilities. Land cover type impacts are shown in
Table 5.3-1 and mainly affect evergreen forest, shrub/scrub, and developed areas, which include
existing roadways. Based on the National Land Cover Database, there would also be a potential
for wetland impacts.
Table 5.3-1. Estimated Temporary and Permanent Impacts by Cover Type
Land Cover Classification

Temporary Impacts
(Acres)

Permanent Impacts
(Acres)

Evergreen Forest

154

103

Shrub/Scrub

132

112

Developed

69

52

Barren Land (Rock/Sand/Clay)

43

35

Grassland/Herbaceous

12

9

Mixed Forest

7

7

Wetlands

11

10

Deciduous Forest

3

3

Open Water

<1

<1

431

330

1

1

Total

Notes:
Source: National Land Cover Database
1. Wetlands and open water habitats shown are based on mapping by the National Land Cover Database and have
not been field- verified.

Temporary impacts would occur where vegetation would be cleared and may be disturbed in
temporary work areas. For example, heavy equipment would be driven through some areas,
including existing roadways over streams and drainages, and stored in others. These activities
can temporarily disturb vegetation and wetlands by crushing, removing, or covering vegetation
in dust; by compacting soils; introducing noxious weeds; and increasing the chance of spills or
other pollutants reaching sensitive areas. The Applicant will be required to avoid sensitive areas
to the extent practicable by Lewis and Thurston counties. Where upland areas are temporarily
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disturbed, the Applicant will restore or revegetate the affected areas after construction consistent
with county requirements.
The Applicant will also be required by Lewis and Thurston Counties to complete field
verifications of vegetation, including wetlands and other waters prior to construction. If work
within a sensitive area, such as a wetland or other water of the U.S. or state or its buffer is
deemed unavoidable, the Applicant will be required to comply with additional applicable local,
state, and federal regulations, including but not limited to the Clean Water Act, with additional
oversight provided by Ecology, the U.S. Army Corps of Engineers, and other resource agencies
as appropriate. Enforcement by these agencies would require measures to avoid, minimize, and
mitigate the impacts prior to construction. This would include compensation for any permanent
impacts, should they occur.
Construction of the Project would result in the permanent conversion or loss of mainly evergreen
forest, shrub/scrub, and developed areas, for the facilities described in Section 5.1.1. The
determination of whether to allow conversion of these areas to Project uses is under the
jurisdiction of Lewis and Thurston counties and would be required to be implemented consistent
with local land use standards and other applicable laws. Impacts affecting sensitive areas,
including wetlands, would require further review and oversight by other resource agencies, prior
to construction.
Decommissioning activities will result in the similar impacts to vegetation and wetland resources
as Project construction activities.
5.3.5
Fish and Wildlife
Project construction has the potential to adversely affect fish and wildlife by increasing the risk
of harm and by reducing the amount or quality of habitat. As discussed in Section 3.6, the Project
Area supports various species of fish, birds, bat, mammals, and amphibians that if present during
construction could be adversely affected.
Potential impacts on fish and other aquatic species would occur as the result of degradation or
loss of aquatic habitat. Potential impacts affecting specific surface waters are described
Section 5.3.3 and mainly include increased risks from contaminated stormwater runoff. No
permanent loss is expected as the result of the Project because there will be no permanent loss of
habitat; however, as noted in Section 5.3.4, temporary water quality impacts could occur. If such
impacts would occur, they will be addressed through the site design permitting process lead by
Lewis and Thurston counties. As discussed above, the Applicant intends to avoid and minimize
impacts on surface waters to the extent practical consistent with applicable permitting
requirements, which would ensure any risks to fish and aquatic species would be adequately
addressed.
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Terrestrial species also have the potential to be adversely affected during construction. For
example, mortality of some species (such as birds and tree bats) may occur when vegetation that
contains occupied nests is cleared. There is also the potential for collision mortality of birds,
mammals, reptiles, and amphibians as construction crews drive on site between locations. The
noise and activity associated with construction crews and equipment may displace some species
from the immediate area. Because construction would last up to 1 year, the breeding of some
species could be disturbed by construction activities. Considerations specific to special-status
species are addressed in Section 5.3.6.
As shown in Table 5.3-1, the Project would convert about 330 acres from the underlying land
cover type to Project facilities. With respect to wildlife habitat, this mainly includes the loss of
evergreen, mixed, and deciduous forest; shrub/scrub; and grasslands. As noted in Section 5.3.4,
the Applicant intends to avoid permanent impacts on wetlands. The determination to allow
conversion of upland areas to Project uses is under the jurisdiction of Lewis and Thurston
counties and would be required to be implemented consistent with local land use standards and
other applicable laws. Impacts affecting sensitive areas, particularly those that provide habitat to
special-status wildlife species, may require further review and oversight by other resource
agencies, prior to construction.
Decommissioning activities will result in the similar impacts to fish and wildlife resources as
Project construction activities.
5.3.6

Rare, Threatened, and Endangered Species

5.3.6.1
Marbled Murrelet
As noted in Section 3.6, survey results of the Project Area (ABR 2015) have shown that marbled
murrelets do not appear to reside within the area that would be affected by Project construction.
As a result, although possible, potential impacts associated with on-site risks, such as exposure to
increased noise and activity, or harm from collisions with vehicles or equipment, are not likely to
affect this species. However, as the Project facilities are erected, there is a chance for collisions
with non-operational WTGs and meteorological towers. Risk of collision with other facilities
such as the transmission line are also possible but less likely. The risks of collision-related
mortality with non-operational WTGs was addressed in Section 4.7 under the No Action
Alternative. Risks during the construction period would be somewhat lower because the WTGs
would be constructed in phases. Any liability associated with the potential for impacts on
marbled murrelet during the construction period, including the transmission line, would be the
responsibility of the Applicant.
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5.3.6.2
Bald and Golden 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 seen using the Project Area
and no known nests.
Potential impacts to the golden eagle during construction of the Project pertain to disturbance
that will cause continued avoidance. 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 would likely have been observed at least once during these
surveys. Any liability associated with the potential for impacts during the construction period
would be the responsibility of the Applicant.
5.3.6.3
Other Special-Status Species
Other special status species that have been observed, or have a likelihood to occur, in the Project
Area include northern Goshawk, pileated woodpecker, Vaux’s swift, and Townsend’s big-eared
bat. Although no individuals of northern Goshawk were observed within the Project Area, the
potential exists for them to use the Project Area while foraging or migrating. However, any use
of the Project Area for these purposes would be short term. As a result, although possible,
potential impacts associated with vehicle collision or other impacts from construction activity in
general (e.g., increased noise), are not likely to affect this species.
The pileated woodpecker, Vaux’s swift, and Townsend’s big-eared bat were observed during
avian use surveys. Consequently, these species may be affected by the loss of habitat from the
clearing of forest habitats (approximately 164 acres of temporary and 113 acres of permanent
impact to National Land Cover Database-mapped evergreen, mixed, and deciduous forests
combined) or are at risk of mortality due to the potential destruction of a nest with eggs or
nestlings. It is also possible that they may be indirectly disturbed by construction activities
during the breeding season or foraging activities due to noise in adjacent mature forested
habitats.
Decommissioning activities will result in the similar impacts to these species as Project
construction activities. However, there would not be impacts associated with loss of habitat and
it would be expected that the habitat would be replanted with trees so that it would eventually
provide mature forested habitat for these species.
5.3.7
Land Use and Recreation
Project construction would have the potential to disrupt surrounding land uses within the Project
Area, mainly residential, timber harvest, and recreational uses, and conflict with zoning or other
applicable plans or programs, such as Lewis and Thurston counties’ Shoreline Master Programs.
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As noted in Section 3.8, the Project Area is mainly located on privately owned lands that are
currently in active timber harvest. Impacts to commercial forestry within and around the Project
Area would occur mainly due to traffic delays or temporary road closures caused by increased
Project-related construction traffic. In addition, it is expected that timber harvesting would stop
in some parts of the Project Area to reduce land use conflicts. Construction would result in
increases in air and noise emissions, that may disrupt surrounding land uses, including residents
and recreationalists. As noted previously, the nearest residences and publicly accessible
recreational area (the Gifford Pinchot National Forest) are also located approximately
0.7 kilometer (0.4 mile) from the closest WTG, which is far enough away that people are
unlikely to hear or see construction activity.
Project construction would also result in disturbance to shorelines of the state as regulated by
Lewis and Thurston counties through implementation of their Shoreline Master Program. Certain
Project features are proposed within these areas, including the transmission line poles and a
section of access road near the Skookumchuck River. The Applicant has applied for local
permits (Smith 2017) and will be required to comply with the Shoreline Master Program where
applicable to ensure the potential impacts are addressed and that Project construction is
consistent with all applicable land use plans. As part of the local land use review, Lewis and
Thurston counties would ensure compliance with the appropriate local land use plans and
policies.
Decommissioning of Project facilities will not permanently alter land use in either Lewis or
Thurston counties. Following decommissioning, land on which the O&M Facility is constructed
will be available for other development consistent with its comprehensive planning designation,
commercial forestry lands on which Project facilities were constructed will be placed back into
service, and Project access roads will remain in support of forest management and harvest.
5.3.8
Visual Resources
In the short term, construction would result in visual changes from increased activity involving
the use of heavy equipment and increased traffic on area roadways, grading, and selective
vegetation clearing. Some nighttime lighting may also be required for construction. The effects
of construction lighting would be temporary, lasting only during the specific activity period
(estimated at 6 months for WTG erection). Hours of construction would be limited from
7:00 a.m. to 6:00 p.m.
Direct views of the proposed Project facilities from surrounding areas within the “typical
viewshed” 24.1-kilometer (15-mile) radius of the Project Area would be largely limited from the
east by vegetation and topography. Some residential areas, mainly to the north near Rainer and
south around Mossy Rock, would have visibility of the WTGs; however, intervening vegetation
would block views for most residences in the surrounding vicinity. The Project facilities would
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also be visible to motorists on area roadways, mainly to the north near Yelm Avenue on State
Route 507 and to the south along U.S. Highway 12 near Mossy Rock. Visual impacts associated
with siting are under the jurisdiction of Lewis and Thurston counties. The impacts associated
with operation of the facilities are addressed in Section 4.9.
Following decommissioning, Project structures will no longer be visible as all above-ground
structures will be removed. For several years after decommissioning, site disturbance will be
visible until vegetation has established, or the sites are converted to their future use.
5.3.9
Cultural and Historic Resources
As noted in Section 3.10, no cultural or historic resources eligible for listing on the NRHP,
including sites or structures, have been documented within the Project Area
(Chambers Group 2018). However, ground-disturbing activities would have the potential to
affect previously unidentified archaeological or tribal resources. Because the authorization of
Project siting and construction are under the jurisdiction of the local land use permitting
authorities (Lewis and Thurston counties), these entities are responsible for ensuring cultural and
historic resources are addressed consistent with Washington Administrative Code 365-196-450.
To this end, the Applicant intends to have a qualified cultural resources monitor be present for
vegetation clearing and ground-disturbing activities and will be required to develop and
implement an Inadvertent Discoveries Plan that will include stopping work and following the
appropriate protocol to avoid, minimize, and mitigate any impacts. Lewis and Thurston counties
will be responsible for ensuring this plan is enforced. The potential for construction-related
impacts on tribal resources is addressed in Section 5.3.10.
Decommissioning of the Project is not anticipated to have an impact on cultural resources unless
activities go beyond areas previously disturbed during construction of the Project. If any of the
decommissioning activities cause ground disturbance in areas not previously surveyed for
cultural resources, there could be impacts to undocumented cultural resources.
5.3.10 Tribal Resources
Specific to the potential for impacts from Project siting, construction, and decommissioning, the
Applicant initiated outreach to the Confederated Tribes of the Chehalis Reservation and the
Nisqually Indian Tribe in 2016 and 2017. Emphasis was made to determine whether any
Traditional Cultural Properties or other properties of cultural significance were present within the
Project Area. Outreach consisted of emails and phone conversations and resulted in the Nisqually
Indian Tribe participating in pre-construction site surveying in 2017. No response from the
Confederated Tribes of the Chehalis Reservation has been received to date. Because the
authorization of Project siting and construction are under the jurisdiction of the local land use
permitting authorities (Lewis and Thurston counties), these entities are responsible for ensuring
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there is appropriate coordination and consultation with potentially affected tribes consistent with
Washington Administrative Code 365-196-450.
5.3.11 Transportation
Construction would result in increased traffic on public roadways to the Project Area and on
private roads within the Project Area. Construction traffic to the WTG sites would be generally
directed from the north towards the south, with construction deliveries entering primarily from
the north and west along Gordon Road SE and Thompson Creek Road SE, travelling along
existing logging roads to the WTG locations, and then exiting via southeast-bound logging roads
to Pigeon Springs Road and Centralia Alpha Road and State Route 508. No changes to public
roadways would be required; however, some private roadways within the Project Area would be
constructed, and some existing roads may be upgraded. Certain WTG and substation components
would be delivered via marine vessel to the Port of Tacoma, which has the capability for these
activities and the facilities and yards necessary for the components. No other transportation
modes (e.g., rail) would be used.
Approximately 800 weekday daily construction trips are estimated, with 305 trips during the
weekday a.m. and p.m. peak hours during the 9-month construction period. It is likely that
hauling would occur outside the peak hours and be spread throughout the day. However,
construction traffic levels would result in some increases in traffic volumes to the surrounding
roadways that may cause vehicle delays to other motorists using construction haul routes. The
estimate of construction impacts is conservative and temporary, and scheduling construction
hauling outside the weekday peak hours would minimize impacts to the roadway system. In
addition, the construction activities will be managed to minimize impacts during the weekday
peak commute periods. Construction phasing and site arrivals and departures management will
be developed by the contractor.
In addition to increased traffic and delay on public roadways, heavy trucks could result in some
damage to roadways and bridges. Most trucks would not exceed the legal load limit of
47,854 kilograms (105,500 pounds; WSDOT 2006), but some could, especially those carrying
heavy components and other large equipment. These trucks could degrade the condition of the
existing roadways and bridges along the proposed haul route and may require additional axles to
distribute the weight of the load. Permits will be obtained for all oversized and overweight
vehicles. A final route analysis will be completed once WTG components have been acquired
and routes have been reviewed and approved by the Washington State Department of
Transportation and the appropriate cities and counties. It is possible that routes other than those
currently analyzed could be selected to further minimize impacts.
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The impacts resulting from Project decommissioning activities will be similar to those during
construction. Mitigation measures implemented during construction will similarly be
implemented during decommissioning.
5.3.12 Noise
Construction activities, including the operation of heavy equipment (e.g., trucks, dozers, graders,
cranes, portable generators, concrete manufacturing, and haul trucks) and the potential for
blasting near some of the proposed WTG sites, would increase noise levels. Table 5.3-2 contains
construction noise levels for typical equipment that could be used on this Project at distances of
15.24, 60.96, 152.40, and 304.80 meters (50, 200, 500, and 1,000 feet) from the center of noise
source. The construction noise levels were conservatively calculated assuming there are no
obstructions (such as trees) that would further lower noise levels and therefore are likely higher
than what would be experienced at the distances shown.
Table 5.3-2. Typical Construction Noise Levels
Construction
Activity

Construction
Equipment

Usage
Factor
(%)

Blasting

--

5

94

81

Site
preparation

Dozer

40

85

81

Compactor

20

80

73

Dozer

40

85

81

Concrete
mixer truck

40

85

81

Concrete
pump truck

20

82

75

Crane

16

85

77

Man lift

20

85

78

Flatbed truck

40

84

80

Foundation

Erection

Activity Total Hourly Leq at Distance
(dBA)

Lmax at
50 feet
(dBA)

Hourly Leq
at 50 feet
(dBA)

50 feet

200 feet

500 feet

1,000 feet

81

69

61

55

82

70

62

56

85

73

65

59

83

71

63

57

Notes:
Source: USDT 2006
--: not applicable
Leq: equivalent continues sound level
Lmax: maximum sound level
Usage Factor: percentage of time that the equipment is in use

Noise-generating construction activities, including blasting, would be conducted during the hours
between 7:00 a.m. and 6:00 p.m. to the maximum extent possible. Construction activities
conducted between these hours are exempt from the limits per Washington Administrative
Code 173-60-050. Nighttime construction is not planned for the Project, except that hauling of
components to construction sites may be conducted overnight. Consistent with local permitting
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requirements to be enforced by Lewis and Thurston counties, the Applicant will be required to
comply with all applicable noise standards for non-exempt construction periods.
Traffic volumes would increase on local roadways surrounding the Project Area during the
construction phase due to commuting construction workers and the transportation of materials.
Haul trucks delivering the WTGs will access the Project Area via Vail Loop Road SE and
existing private roads and would pass near a few local residences along the route. As a result,
noise levels along local roadways would increase temporarily. However, most deliveries and site
access trips would occur during daytime hours. Noise impacts associated with Project O&M are
addressed in Section 4.13.
Decommissioning activities will be similar in type but shorter in duration compared to those
anticipated for the construction phase. This will result in noise levels similar to those
experienced during construction.
5.3.13 Public Services and Utilities
Project construction could potentially affect public services and utilities by increasing the shortterm demand for emergency responders (such as firefighters and emergency medical services
personnel), disrupting the provision of public services and utilities, and increasing the short-term
demand for water, energy, and waste management.
Construction activities—including clearing for Project facilities, blasting, and use of flammable
materials such as lubricating oils and cleaners—present an increased fire risk and could increase
demand for emergency medical services slightly if an accident were to occur at the Project site.
While construction is not anticipated to exceed the ability of the local first responders, continued
coordination through the implementation of a Construction Phase Emergency Response Plan
would help reduce the potential impact.
Due to the remote nature of the Project Area, telephone, water, and community sewer services
are not provided in the Project Area. Therefore, there would be no impacts on the supply of these
services from utility providers. Buried or aboveground utility lines may be present in less rural
locations or along public roads where Project construction activities may occur, and these
activities may require temporary interruption of service or relocation of such utility lines.
Up to 20 acre-feet (approximately 1,233 cubic meters or 6.5 million gallons) of water would be
consumed during construction. Water would be supplied by the City of Yelm in Thurston
County. The City of Yelm has indicated that they have the appropriate water rights and adequate
supply to meet the Project’s requirements without affecting other users (Bedlington 2017).
Electricity required during construction would be provided by on-site generators or temporary
service from PSE’s local utility distribution system. During construction, the primary wastes
generated would be solid construction debris, which would accumulate on site in drop boxes
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until it was hauled away to a licensed transfer station or landfill by the waste-hauling contractor.
Hazardous materials used during construction that require disposal, such as fuels and lubricant
oils, would be disposed of in accordance with all applicable state and federal laws and
regulations.
At the end of its design life, retrofitting, decommissioning or repowering the Project will
generate impacts to public services and utilities similar to those occurring during construction of
the Project. These include temporary increases in demand for public services (police, emergency
services, and medical services), increased response time for emergency services, and impacts
related to wastewater and solid waste generation.
5.3.14 Health and Safety
Construction of the Project would expose construction workers to occupational hazards such as
increased risk of harm from electrical hazards, hunting accidents, worker falls when assembling
WTGs, and inadvertent hazardous materials releases that could result in fires or explosions.
These risks would be due to the use of construction-related materials and chemicals, operation of
heavy equipment, and the use of explosives (i.e., blasting). In addition, workers could be exposed
to falling hazards and confined space hazards when erecting the WTGs. Such exposure would be
limited to Project construction sites and minimized by mandated adherence to federal OSHA
construction standards (29 CFR 1926) and the Washington Industrial Safety and Health Act
(RCW 49.17).
Decommissioning activities will result in the same public and occupational health and safety
risks associated with Project construction, including potential fire and explosions, electrical
hazards, hunting activity, worker falls from WTGs, and an inadvertent hazardous materials
release.
5.3.15 Socioeconomics
Project construction has the potential to result in mainly beneficial socioeconomic impacts
related to increases in income, employment, and governmental revenues. Potential impacts on
population and housing are also addressed.
5.3.15.1 Income
The current (2018) estimate to construct the Project is approximately $235 million.10 Of the total
Project costs, only a portion would go to purchases of supplies and services within the regional
study area 11—a significant amount of the total Project cost would directly be spent outside of the
As of the date of preparation, these conceptual estimates are subject to change as planning and design moves
forward.
11
The “regional study area” is defined here as the CSA, which includes the Lewis/Thurston/Pacific counties (where
the Project is located) and the counties to the north where the region’s economic centers of Olympia, Tacoma, and
Seattle are located.
10

Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

111

November 2018

state of Washington because the specialized equipment is not available for purchase locally. The
estimated cost of these purchases is about $118 million (excluding taxes). The estimate of local
spending (which is defined as spending that occurs within the regional study area, including
Lewis and Thurston counties), including site preparation and construction, is around $60 million.
The analysis of the primary and secondary effects of this construction spending estimates that
total output, or value of goods and services generated, would be around $89.8 million. The value
added, or the amount by which the value of the Project is increased, would be $37.6 million, and
the total labor income expected would be $26.7 million. These economic impacts are listed in
further detail in Table 5.3-3.
Table 5.3-3. Economic Impacts of Project-Related Construction Spending
Impact Type

Direct Effect

Indirect Effect

Induced Effect

Total Effect

Output

$61,484,462

$11,659,127

$16,691,689

$89,835,278

Value Added

$20,623,034

$6,879,341

$10,076,767

$37,579,142

Labor Income

$16,566,639

$4,532,287

$5,589,716

$26,688,642

Job-Years

300

67

105

472

Note:
Source: ECONorthwest 2018

5.3.15.2 Employment
The Project is expected to employ approximately 300 full-time and part-time workers at some
point during the construction period. About half of these workers would come from outside of
the regional study area, because they have specialized skills in constructing wind projects and
typically travel from project to project. The remaining 150 workers would be drawn from the
labor force in the local or regional study area. The Project would support additional job-years
(i.e., one full or part-time job for one year) as Project-related spending during construction
trickles through the economy of the regional study area. The secondary (indirect and induced)
impacts would support approximately 170 additional job-years. Accounting for the direct jobs
described above, the total Project-supported temporary employment (i.e., during construction) in
the regional study area is likely to between 400-500 job-years.
5.3.15.3 Population and Housing
At the peak of construction, approximately 100 workers from outside the region may be
employed at the same time and would require temporary lodging accommodation in the general
vicinity of the Project Area during the construction period. Demand for temporary lodging could
increase by this amount at the peak of construction on weekdays. It is possible that the additional
demand for temporary lodging could exceed available supply during the summer months,
particularly on peak weekends and holidays. If this occurs, two effects likely would happen:
Skookumchuck Wind Energy Project
Draft Environmental Impact Statement

112

November 2018

nightly rates would increase above typical levels for the season, and some customary users of
local temporary lodging options may be displaced (i.e., they would go elsewhere for
accommodations). Both effects would not be expected to result in adverse effects on businesses.
Temporary construction workers will be expected to find lodging throughout the region
surrounding the Project Area, however, impacts to recreationalists from temporary workers
occupying sites at overnight campgrounds located in the vicinity of the Project are expected to be
minimal since no campgrounds are located within a 10-mile radius of the Project.
5.3.15.4 Government Revenue
Based on estimates of Project values, the Applicant estimates that construction expenditures
would generate retail sales tax and use revenue of approximately $1.9 million. Based on this
number, the state would collect about $1.5 million and local jurisdictions (including Lewis and
Thurston counties) would collect a total of about $400,000 (depending on the effective local
sales tax and use rate that applies). Additional sales tax revenues would arise during construction
from purchases of fuel, lodging, and from indirect and induced purchases subject to the retail
sales and use tax. There are insufficient data to estimate these tax collections; however, they will
likely be small.
Construction of the Project would involve clearing vegetation from within and adjacent to the
WTG footprints, and within the transmission line right-of-way. Most of the area underlying the
proposed WTG sites has already been recently harvested and would not generate saleable timber
subject to the timber excise tax. However, the Project would result in a net decrease in timber
excise tax collections, because trees harvested before their normal harvest rotation of
approximately 40 years would be less valuable and generate less tax revenue.
During the decommissioning process, similar impacts to those experienced during construction
will occur but to a lesser extent because less construction material will be removed than was
delivered to the WTG sites. Socioeconomic impacts resulting from decommissioning will also be
similar to those described for construction: activities may generate temporary employment
opportunities and may create additional demand for temporary lodging. These impacts are likely
to be smaller in scale than those described for construction, and likely will be even smaller
relative to the size of the economy assuming current trends continue until decommissioning
occurs.
5.3.16 Environmental Justice
As noted in Section 3.17, there is one low-income area near Tenino but no areas with a
meaningfully greater proportion of minority populations near the Project Area. As discussed
previously, none of the construction related impacts are significant, nor would they
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disproportionately affect residents near the low-income area. Therefore, construction and
decommission is not expected to disproportionately affect minority or low-income populations.
6

Cumulative Effects

This section analyzes the cumulative effects on resources likely to be affected by construction
and decommissioning and O&M activities in Sections 6.1 and 6.2, respectively. The Council on
Environmental Quality defines cumulative effects as “the impact on the environment which
results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or
person undertakes such other actions” (40 CFR 1508.7).
As per the Council on Environmental Quality guidelines, resources that would not be impacted
by the Action Alternatives, have beneficial effects, or are only subject to temporary effects were
excluded from this analysis (CEQ 1997). Based on Sections 4.2 through 4.19, the cumulative
effects analysis focuses on mortality associated with collision with human-made structures
affecting bird and bat species in the context of other factors known to adversely affect these most
susceptible species.
As noted in Chapter 4, construction and decommissioning are proposed to occur prior to issuance
of the ITP and therefore could occur as part of the No Action Alternative or the Action
Alternatives. Therefore, Section 6.1 describes the potential for these activities to result in
cumulative effects irrespective of Action Alternatives. Similarly, because the Action Alternatives
result in minimal differences in impacts from O&M activities, which on a cumulative basis
would be even more muted, Section 6.2 uses the best available information to address the
potential for impacts under Alternative 1 to support a relative comparison of the potential for
effects related to Alternatives 2 and 3.
Construction and Decommissioning
6.1.1
Past, Present, and Reasonably Foreseeable Actions
Urbanization and other human activity involving land alteration near the Project Area are largely
centered around the cities of Centralia and Chehalis and along the I-5 corridor. Development
began in the late 19th century. Historic industry was largely timber related and included timber
harvesting and milling, with peak activities generally observed between 1960 and 1980.
Agriculture is another common land use of the area. Other major industrial facilities developed
near the Project Area include a coal mine (now closed and being reclaimed), a power plant, and
the Skookumchuck Dam, which provided water to both industrial and residential users in the
area.
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The western portion of the Project Area, including the Tono substation and ports of the gen-tie
line, are located in areas historically used for industrial purposes, including mining, power
plants, forestry, and other manufacturing. Rural residential and agricultural areas are also
present.
Present activities near the Project Area reflect the various existing land uses present in both
Thurston and Lewis counties. Building permits issued in 2016 indicate both counties are
continuing to grow and develop (U.S. Census Bureau 2016). Commercial forestry remains the
predominant activity within the Project Area and in immediately adjacent and surrounding areas.
Power generation activities additionally occur near the Project Area at the Central Coal Plant and
Chehalis Generation Facility.
Foreseeable future development near the Project Area are likely to include the continuation of
past and present activities associated with forestry uses, additional rural residential development
outside of urbanized centers, and residential and commercial development within and around
urbanized centers, according to the Lewis, Thurston, and Pacific county comprehensive plans
and current zoning designations. The following projects in the vicinity of the Project Area have
been identified because they are substantial developments; however, they would not be expected
to significantly alter the status of the Covered Species:
•

•

•
•

The North Lewis County Industrial Access Project aims to create 1,000 new manufacturing
jobs in Lewis County by 2030. The study is examining ways to improve access to industrial
properties and improve the mobility of people and goods through the area. Construction and
operation of projects are not yet identified at this time.
The Yelm-Tenino Trail would provide a paved, 14-mile recreational trail connecting Yelm
and Tenino. Three phases of construction are proposed and would include the development
of paved trail surfaces, signage, parking areas, basic trailhead facilities and bathrooms, and
trestle reconstruction.
Transportation system improvements are ongoing throughout the region. However, no
projects are currently proposed within the immediate vicinity of the Project Area.
The Chehalis Basin Study aims to reduce flood damage and restore aquatic species habitat in
southwestern Washington. The Chehalis Basin Study-proposed improvement activities near
the Project Area are focused on fish passage improvements and would be limited in footprint
and scope and take place at a lower elevation than the immediate Project Area. Alternative
actions are currently being considered, but a time line for improvement projects has not yet
been determined.

Additionally, future energy development may take place in the surrounding area. The Coyote
Crest Wind Park is located in Lewis, Pacific, and Grays Harbor counties on commercial forest
land, with no time line for construction currently. The Tono Solar Project in Thurston County is
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scheduled to begin construction in 2019 on reclaimed mine land. The Centralia Coal Plant is
planning to retire existing coal-fired burners in 2020 and 2025 and is expected to propose
methods for replacing the baseload energy production.
6.1.2
Geology and Soils
The Project would not result in any measurable changes to geology as disturbance would be
limited to surface disturbances related to Project construction of facilities and roads.
Cumulatively, the largest change to geology is the reclaiming of the closed coal mine. No
cumulative effects are anticipated from this Project when combined with other past, present, or
reasonably foreseeable projects. Soil erosion is addressed in Section 5.3.17.3.1. Soil compaction
would occur in areas permanently developed for Project facilities (i.e., yards associated with the
structures, segments of new or improved access roads, and aprons surrounding the WTGs). This
compaction would be limited to individual Project locations.
On a cumulative scale, although the impacts resulting from construction of the Project and other
existing or reasonably foreseeable projects would cumulatively increase permanent ground
disturbance, the impacts of each proposal would be limited to its footprint and immediate
vicinity. All projects considered together would not cause any appreciable cumulative impacts to
earth resources. Impacts would also be spread over time given that the area is not experiencing
rapid growth and only one other proposal has been constructed in the past.
6.1.2.1
Erosion Hazard
Soil erosion and compaction are typically limited to the footprint of development, but broaderscale soil erosion can also occur as a result of long‐term land use changes (e.g., historical
conversion of natural lands to farming). Project construction could result in erosion impacts;
however, the Applicant, and any other proponents of new development, would be required to
comply with local, state, and federal requirements to minimize erosion resulting from stormwater
exposure. All reasonably foreseeable actions would be constructed in compliance with the
applicable requirements of the Stormwater Management Manual for Western Washington
(Ecology 2014) and any additional local regulatory requirements, thereby minimizing this
cumulative impact. The Stormwater Management Manual for Western Washington
(Ecology 2014) includes several recommended practices during development of a SWPPP to
consider the cumulative potential for erosion and stormwater runoff that could result from
several individual/unrelated sources located in proximity to one another.
6.1.2.2
Landslide Hazard
Certain Project WTGs and access roads will be constructed in locations identified as having high
susceptibility to landslides. Such locations could be in close proximity to existing and actively
used logging roads. Improper installation of Project facilities, when combined with the nearby
and concurrent use of logging roads and associated soil disturbances, could result in exacerbating
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landslide potential at these locations. As noted above, Project facilities would be constructed in
accordance with the requirements of applicable land use planning requirements, including critical
areas ordinances. Hazard assessments and geotechnical borings will be conducted at locations
susceptible to landslide and final topography designed to minimize the potential for future
landslides in these locations. As other projects and developments would not be constructed on
the same landslide-susceptible areas, there is no cumulative impact from these projects.
6.1.2.3
Mine Hazard
The Project does not involve mining, nor will it be constructed at locations where mining
previously occurred. There will not be any cumulative mine hazard impact.
6.1.2.4
Seismic Hazards
Construction of the Project, or other reasonably foreseeable construction actions, would not
increase the risk or probability of a seismic event.
6.1.2.5
Volcanic Hazards
Construction of the Project, or other reasonably foreseeable construction actions, would not
increase the risk or probability of a volcanic event.
6.1.2.6
Channel Migration Zones
The Project will not involve construction of structures within channel migration zones; therefore,
there will not be any cumulative impact.
6.1.2.7
Air Quality
Air emissions generated by Project construction activities include exhaust emissions from
construction equipment and vehicles, fugitive dust particles from ground disturbance, and use of
a portable concrete batch plant and rock crusher. These emissions would have a cumulative
impact on the surrounding airshed in the event of other reasonably foreseeable projects
beginning construction at the same time; however, the projects are not anticipated to be
constructed concurrently, and the Project is geographically removed from the locations of
existing or future reasonably foreseeable projects. Therefore, air quality will not be impacted
cumulatively.
6.1.2.8
Water Resources
Effects to water resources as a result of cumulative impacts may include effects to surface
waters, water quality, stormwater runoff, and groundwater, primarily associated with ongoing
commercial forestry practices in the Project Area. Past and present development, including
forestry practices, has cumulatively caused adverse impacts to streams and water bodies related
to stream buffer impacts, channelization, erosion, and filling. Although the project has been
designed and sited to avoid impacts to water resources to the greatest extent feasible, reasonably
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foreseeable future actions, including continued forest harvesting practices, may contribute to
cumulative impacts in any given watershed.
Long-term adverse cumulative impacts to water resources could occur as a result of increased
impervious areas—from the Project and other cumulative projects. The cumulative increase in
impervious surfaces could increase the amount of stormwater runoff; however, the total increase
in impervious surface from Project construction is minimal, and the effects are expected to be
sufficiently managed by erosion and stormwater control best management practices.
6.1.2.9
Vegetation and Wetlands
Past and present land practices, including timber harvesting, agriculture, and industrial and
residential development have altered vegetation and habitat types in the Project Area and in
adjacent and surrounding areas, resulting in cumulative impacts on vegetation and wetlands.
Historically old-growth forested land has either been converted to non-forested areas or has been
generally altered with decreased stand age, changed stand structure and complexity, increased
patch sizes, and altered species distribution. Reasonably foreseeable future actions would
continue perpetuating past trends and contributing to forest fragmentation.
Given the present cycles of clear-cutting and reforestation on and around the Project Area,
construction activities would contribute incrementally, though in a relatively minor and
temporally limited way, to cumulative impacts. However, following Project decommissioning,
the land may be returned to commercial forestry. Because the removal of forest vegetation is
temporary, the Project will not contribute to cumulative loss of vegetation and wetlands in the
long term.
6.1.3

Fish and Wildlife

6.1.3.1
Terrestrial Wildlife Species
Some terrestrial wildlife species may be disturbed by Project construction activities or avoid the
Project Area temporarily during construction; however, the construction activities associated
with the Project are consistent with the existing timber activities on site to support silvicultural
operations. Project construction activities would thus contribute temporarily to cumulative
impacts on terrestrial wildlife species and their habitat. The proposed road work within the
Project vicinity may also cause temporary increases in impacts from construction activity
disturbance and permanent impacts associated with road-wildlife interactions. Reasonably
foreseeable future actions involving road improvements, residential, commercial, agricultural,
and other development and logging are expected to incrementally add to cumulative impacts to
the degree that they are conducted in habitats used by terrestrial wildlife species.
On a broader regional scale, construction of the Project and other existing or reasonably
foreseeable wind energy projects could cause impacts to terrestrial species, given that similar
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habitats would be affected on commercial forestry lands. For large, wide-ranging species the
Proposed Action and other wind energy projects could potentially cause short-term impacts to
populations of such species at different times and locations or long-term cumulative impacts
related to population connectivity. However, most large, wide-ranging species acclimate to these
types of projects after construction, so the impact would primarily be temporary.
Decommissioning of wind energy projects could potentially increase or decrease cumulative
impacts depending on subsequent concurrent activities but would be similar to construction
impacts.
6.1.3.2
Bird and Bat Species
Some bird and bat species may be disturbed by Project construction activities or avoid the
Project Area temporarily during construction. Additional activity beyond the disturbances
associated with forestry activities currently occurring on site are associated with Project
construction and decommissioning would contribute an incremental, though temporary,
cumulative impact on bird and bat species and their habitat. Reasonably foreseeable future
actions involving road improvements and residential, commercial, agricultural, and other
development are expected to incrementally add to cumulative impacts to the degree that they are
conducted in habitats used by bird and bat species.
Because of the variability in species, habitat, and flight patterns on a regional basis, it is difficult
to assess potential cumulative impacts of construction of wind power, and other projects, on
birds and bats over a large geographic area. Although three other wind power proposals have
been brought forward, only two received permits, and of those two, only one was constructed. If
the other two projects are constructed, construction will occur in a different place and time. No
additional information has been provided to incorporate into this analysis. Therefore,
construction of regional wind power projects would contribute incrementally, though in a
localized way, to the cumulative impact on bird and bat species in the region.
6.1.3.3
Fish Species
Past development and other activities have had an impact on fish species, including the alteration
and loss of their habitat in the general Project vicinity. During construction, the Project will
implement mitigation measures to protect fish and other aquatic species from stormwater runoffrelated water quality impacts. Other foreseeable actions would also be subject to similar
mitigation measures. Therefore, permanent cumulative impacts from construction are not
anticipated.
The proposed road work within the Project vicinity may cause temporary increases in impacts
from construction activities. These impacts are anticipated to continue into the foreseeable future
but would also be required to implement stormwater mitigation measures to prevent water
quality impacts to aquatic species from runoff. Therefore, construction activities associated with
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wind energy projects and supporting infrastructure in the region in general, and the Proposed
Action in particular, would not contribute permanent cumulative impacts to fish species.
6.1.4

Rare, Threatened, and Endangered Species

6.1.4.1
Marbled Murrelets
As discussed in Section 5.3.6.1, as the Project facilities are erected, there is a chance for
collisions with non-operational WTGs and meteorological towers. Risk of collision with other
facilities, such as the transmission line, during construction are also possible. Based on the best
available information, the disturbance related to increased traffic and activity during construction
and decommissioning activities are expected to cause an incremental, temporary increase to
cumulative impacts on marbled murrelets.
6.1.4.2
Bald and Golden Eagles
As discussed in Section 5.3.6.2, the numbers of bald eagles within 2 miles of the Project site are
low. Bald eagles normally seen at the site would likely avoid the additional activity and traffic
associated with construction activity. This could potentially result in a temporary incremental
increase to cumulative impacts on bald eagles. Because of the large range of bald eagles,
construction of wind power projects in the range of the LAPs would contribute incrementally to
the cumulative impact on bald eagles in the region.
Since golden eagles are less prevalent in and near the Project Area and the habitat in the Project
Area is not preferred, the potential for increased cumulative impacts to golden eagles at the
Project Area or regionally is low.
6.1.4.3
Other Special Status Species
As discussed in Section 3.6.2 and 3.6.3, pileated woodpecker, Vaux’s swift, and Townsend’s
big-eared bat have been documented at the Project site and are at risk for permanent habitat loss
or mortality from Project construction. These species may also be disturbed from normal use of
the Project site during construction activities. Therefore, there is expected to be an incremental
increase in cumulative impact to these species locally associated with Project construction.
Because pileated woodpecker, Vaux’s swift, and Townsend’s big-eared bat occupy a smaller
range, construction of regional wind power projects is not likely to affect the same populations of
these species.
No individuals of northern goshawk were observed within the Project Area, though the potential
for short-term foraging or migrating at the Project site exists. As a result, cumulative impacts to
this species related to construction are expected to be minimal.
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6.1.5
Land Use and Recreation
Construction of the Project will be consistent with existing land use planning and zoning
designations for Project facilities and will not result in any inconsistencies with existing or
planned adjacent land uses. Project construction will also have little or no effect on existing land
use patterns but could temporarily disrupt ongoing commercial forestry activities occurring
adjacent to Project facilities. Project construction will have little to no permanent impact on
recreation resources. Given the abundant recreational resources in the area and the low level of
impacts, the Project’s contribution to cumulative impacts to recreation would be minor.
Reasonably foreseeable actions would also be required to comply with land use ordinances and
zoning, and impacts to recreation areas would need to be considered prior to construction.
Planned cumulative impacts from Project construction include increased traffic and service usage
in the area.
6.1.6
Visual Resources
Views of construction activities would primarily occur as a result of transit of large construction
equipment and other supplies on public roads but would be limited to viewers who travel on
those roads. Active construction is less likely to be visible where it occurs away from roads,
except in areas where existing timber harvest practices have created view corridors to parts of the
construction site. Future clear-cutting could change or increase views to the gen-tie line or
WTGs during operation. Other reasonably foreseeable projects could be constructed; however,
these actions would occur at other locations and are unlikely to result in a cumulative impact to
viewers.
Operation of the Project may affect visual resources in a larger area due to the size and position
of the WTGs; however, the mountainous terrain and existing vegetation would limit the level of
impact to visual resources. Lands surrounding the Project Area are rural and sparsely populated
such that the cumulative impacts to visual resources are low.
6.1.7
Cultural and Historic Resources
Cumulative effects to cultural and historic resources may occur as a result of past, present, and
future activities, including residential development and forest harvest practices. Effects to
cultural and historic resources could occur as a result of construction or decommissioning where
ground-disturbing activities will take place, as discussed in Section 5.3.9. Surveys for sensitive
cultural resources were previously performed, and an Inadvertent Discovery Plan would be
implemented to address any archaeological resources uncovered during construction or
decommissioning. The Project has been designed in a manner to avoid adversely affecting areas
that are potentially eligible for inclusion in the NRHP; however, any future actions that result in
additional ground disturbance could contribute to cumulative effects to cultural and historic
resources. Prior to any future actions, investigation for possible disturbance of cultural and
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historic resources must be completed; therefore, cumulative impacts to these resources are
considered avoidable.
6.1.8
Tribal Resources
Effects to tribal resources are addressed in Section 5.3.10. Additional consideration for tribal
resources would be dependent on future tribal consultation for site-specific and Project-specific
conditions.
6.1.9
Noise
Cumulative effects to noise are not anticipated, as noise emissions from reasonably foreseeable
actions would need to occur within the same general area and at the same time as the Project.
The Project may contribute to slightly elevated noise levels as a result of increased road traffic
during construction and decommissioning, but no long-term cumulative effects would occur.
Other reasonably foreseeable actions are located at a distance where noise levels would attenuate
to background levels before combining with Project noise levels. Cumulative impacts related to
noise are therefore not expected to occur.
6.1.10 Public Services and Utilities
Public services and utilities may be affected by cumulative impacts of the Project but are not
expected to exceed the capacity for any service or utility. Compared to baseline conditions,
construction activities or decommissioning could increase the potential need for fire protection,
law enforcement, or medical services; however, this increase is expected to be low to moderate.
Reasonably foreseeable actions in the Project vicinity include ongoing commercial forestry
practices, for which the cumulative impact is not expected to be significantly higher.
6.1.11 Health and Safety
During construction of the Project, there could be a slight increase in risk of traffic or worker
accidents during the construction period. This impact would take place in the background of
existing land use patterns based on commercial forestry and industrial and residential
development. Given the low anticipated number of incidents and the available capacity of the
local emergency responders and hospitals to respond to those incidents, the cumulative impact
would be relatively minor and would be reduced once construction is completed. On a broader
regional scale, although other existing or reasonably foreseeable proposals would result in
similar impacts to those discussed for the Proposed Action, these impacts would occur in
different locations and would not result in cumulative impacts for any specific residences or
emergency service providers. Response to regional fire incidents can result in emergency
providers from one fire district temporarily providing assistance to another district through
mutual aid agreements. However, adverse impacts to service providers would only occur if
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response was needed for a region‐wide event; in such cases, broader intervention by state and
out-of-region local resources would be coordinated.
6.1.12 Socioeconomics
Cumulative socioeconomic impacts may occur when more than one future foreseeable project
has an overlapping construction schedule that creates a demand for workers that cannot be met
by local labor, resulting in an influx of non‐local workers and their dependents and resulting in
excessive demand on public services.
The Tono Solar Project is the only future foreseeable project with a construction schedule that
could overlap with the Project and thus compete with the Applicant for skilled labor. However,
since the construction schedule for both the Tono Solar Project and the Project are relatively
short, and the two projects are estimated to collectively employ less than 1% of the regional
workforce, half of which would likely already reside within commuting distance, no adverse
impact to local schools, housing, and public services are anticipated. Additionally, about half of
the employment workforce for the Project is assumed to be specialized/skilled laborers who
would temporarily relocate from outside of the regional study area; a lack of these skilled
workers is not anticipated to occur because employment needs for both projects combined would
represent a very small fraction of the total available skilled workforce nationwide.
Socioeconomic impacts to the area will largely be beneficial but will not dramatically alter the
area as a result of the Project and will not contribute to any cumulative socioeconomic impacts
because all other planned and future projects would result in similar minor beneficial impacts
that would not dramatically affect the overall socioeconomic environment. Therefore, no
cumulative impacts to socioeconomics are anticipated from construction or decommissioning.
6.1.13 Environmental Justice
As discussed previously, none of the construction-related impacts are significant, nor would they
disproportionately affect residents near the low-income area. Therefore, construction and
decommission are not expected to result in cumulatively significant disproportionately affect
minority or low-income populations in the immediate vicinity of the Project.
Project O&M
6.2.1

Non-Listed Bird and Bat Species

6.2.1.1
Geographic and Temporal Scale and Types of Impacts
The study area for the cumulative effects analysis of non-listed bird and bat species is the same
as described in Section 3.6 and includes the Cascades Ecological Region (Level III ecoregion),
extending from the central portion of western Washington to the south through the Cascade
Range of Oregon, and a disjunct area around Mt. Shasta in northern California (USEPA 2013).
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The analysis of cumulative effects addresses how the Action Alternatives would contribute to
broader effects on bird and bat species from Project O&M within this larger area.
6.2.1.2
Habitat Loss and Fragmentation
Urbanization and other human activity over time has result in older forest habitat losses for a
variety of wildlife, including bird and bat species, that has in some cases contributed in part to
population declines for bird and bad species of concern that rely on these habitats (e.g., northern
goshawk, Townsend’s big-eared bat, and pileated woodpecker). Within the Study Area, timber
harvest in particular has also played a major role in habitat loss within forested areas over time.
Urbanized uses near the Project Area have largely centered around the cities of Centralia and
Chehalis and areas along the I-5 corridor, with development beginning in the late 19th century.
Historical industry was largely timber-related and included timber harvesting and milling, with
peak activities generally occurring between 1960 and 1980. Other major industrial facilities
developed in the region including a coal mine and power plant, as well as the
Skookumchuck Dam, which provided water to both industrial and residential users.
Present activities near the Project Area reflect the various existing land uses present in both
Thurston and Lewis counties. Both counties continue to experience growth and development, as
evidenced by the number of building permits issued in 2016 (U.S. Census Bureau 2016).
Foreseeable future development near the Project Area and conservation lands are likely to
include the continuation of past and present activities associated with forestry uses, additional
rural residential development outside of urbanized centers, and residential and commercial
development within and around urbanized centers, according to the Lewis, Thurston, and
Pacific county comprehensive plans and current zoning designations. Various types of smaller
local residential, commercial, and industrial land use proposals may occur within the cumulative
impact study area and occur concurrently with Project development; however, the impacts of
such activities are expected to be limited to their immediate vicinity.
6.2.1.3
Wind Energy Development
In particular, wind energy development has also affected bird and bat populations from increased
mortality as a result of collision. Recent estimates indicate there are 70 operational facilities in
Washington and Oregon with 18 approved and another dozen or so proposed or in permitting
(Renewable Northwest 2018), including Coyote Crest Wind Park, proposed in Lewis, Pacific,
and Grays Harbor counties (Scheibmeir 2010; Lewis County 2010). Over the term of the ITP, it
is possible that additional facilities could become permitted and constructed; however, while
growth in the wind sector has been rapid over the previous few years, the U.S. Energy
Information Administration energy forecasts recently indicated a nationwide growth rate of 2.4%
annually for installed wind energy capacity between 2015 and 2040 (USEIA 2015). Across the
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United States, wind-farm related avian mortality is estimated at 600,000 to 13.2 million birds per
year (Service 2018f).
For additional context, about 3,075 MW of wind power were generated in Washington state in
2015 (WECC 2016). With estimates between 1.6 and 1.7 bat fatalities per MW per year
(NWCC 2004; Arnett et al 2008), approximately 5,227 bats are killed annually in Washington
state. This could result in over 150,000 bat fatalities over the course of the 30-year analysis
period unrelated to Project O&M. Although many of the affected bat species are not listed as
threatened or endangered, they have low reproductive rates typical of long-lived species, and
significant impacts to their numbers is not considered sustainable over time.
6.2.1.4
Anthropogenic Sources of Mortality Other Than Wind Farms
Other sources of mortality affecting bird and bat species include collisions with aircraft, vehicles,
buildings, high tension lines, and communication towers. In addition, avian species are
susceptible to predation by feral and domestic house cats, poisoning from pesticides and other
hazardous materials, electrocution, legal harvest, and oil pits. Table 6.2-1 summarizes annual
avian mortality levels from anthropogenic sources in the United States because this information
is not available for the cumulative effects study area.
Table 6.2-1. Anthropogenic Mortality Sources
Mortality Source

Estimated Annual Mortality

Estimated Mortality over the
30-Year Permit Term

Depredation by domestic cats

1.4 to 3.7 billion

42 to 111 billion

Collisions with buildings (including
windows)

97 million to 1.2 billion

2.9 to 36 billion

Collisions with power lines

130 to 174 million

3.9 to 5.2 billion

Legal harvest

120 million

3.6 billion

Automobiles

50 to 100 million

1.5 to 3 billion

Pesticides

67 to 72 million

2 to 2.1 billion

Communication towers

4 to 50 million

120 million to 1.5 billion

Oil pits

1.5 to 2 million

45 to 60 million

Wind turbines

20,000 to 440,000

600,000 to 13.2 million

Total mortality

1.9 to 5.2 billion

57 to 156 billion

Note:
Sources: Service 2002; Erickson et al. 2005; Thogmartin et al. 2006; Dauphiné and Cooper 2009; Manville 2009;
Loss et al. 2013.

In recent years, white-nose syndrome (WNS) has emerged as the largest single source of
mortality for cave-hibernating bats in recent years. WNS has been confirmed in 31 states,
including Washington, and five Canadian provinces (Service 2017b). WNS has not yet been
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documented for migratory tree-roosting bats (e.g., hoary bat, silver-haired bat). A general
discussion of these trends and the impacts within the United States can be found in the recent
MidAmerican HCP EIS (Service 2018f). As noted, WNS impacts may be severe for cavedwelling bats, which would make additional mortality from other sources (such as wind energy
facilities) more significant, though they may also decrease the probability of collision mortality
due to decreased population sizes.
6.2.1.5
Climate Change
Climate change will also affect wildlife species from changes in temperature and precipitation
and secondary factors, including changing habitat, sea level rise, changes in predation,
competition, and dispersal, and migratory changes (Audubon 2015). In the Pacific Northwest,
coastal waters are also vulnerable to acidification, which can adversely affect the marine
ecosystem. Over half the 588 birds studied by the Audubon Society are likely to be affected by
climate change, losing more than half their current geographic range (Audubon Society 2015).
Climate change is expected to affect bats through droughts, causing higher mortality
(O’Shea et al. 2011; Frick et al. 2010) but may also lead to increases in foraging areas through
increased precipitation, which may also increase prey availability for insectivorous species
(Moosman et al. 2012).
6.2.1.6
Summary of Cumulative Effects on Non-Listed Bird and Bat Species
The Action Alternatives would result in increased risks of mortality from WTG collision with
Alternative 1 resulting in the greatest risks, followed by Alternatives 2 and 3, as discussed in
Section 4.6. Sources of anthropogenic mortality for birds and bats overwhelm the incremental
effects of the Project (Table 6.2-1). For many common species, this level of mortality would not
significantly affect the ability of the larger population to survive even in the face of other
stressors discussed previously. For rare species, mortality caused by the Action Alternatives
could result in a more significant impact to long-term viability of the species, particularly when
considered in the context of potential impacts associated with other stressors, including loss of
habitat, habitat fragmentation, and climate change effects.
6.2.2
Marbled Murrelet
The major cause of marbled murrelet population declines over the past century has been the loss
of nesting habitat, due primarily to logging, fire, and windstorms (Falxa and Raphael 2016). In
the 20 years following the start of the Northwest Forest Plan, marbled murrelet subpopulations in
Washington experienced the greatest rates of decline, compared to Oregon and California
(Desimone 2016). Murrelet population size is strongly correlated with the availability of
unfragmented forest stands containing suitable nesting habitat, and Washington experienced the
highest rates of nesting habitat loss over the corresponding 20 years.
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Habitat loss within Washington has been primarily due to historical management of forestlands.
Very few late-stage forests are present on these lands. However, approximately 20% of
remaining marbled murrelet nesting habitat in Washington occurs on private lands in highly
fragmented small patches. Habitat models based on remote-sensing data indicate most of this
remaining habitat is confined to areas associated with known occupied nesting sites, riparian
corridors, unstable slopes, and other areas deferred from harvest through existing HCPs or other
Washington forest practice rules (Desimone 2016). Habitat fragmentation has also affected
species distribution with greatest habitat loss in southwest Washington and the now-urbanized
lowlands near the coast, resulting in birds flying long distances to get to nesting habitat. Nesting
marbled murrelets in Washington already travel long distances between their nest sites and at-sea
foraging areas, likely at a large energetic cost (Lorenz et al. 2017). Shifts in productive foraging
locations may make traveling between nest sites and foraging areas prohibitively difficult,
limiting the ability of marbled murrelets to attempt breeding.
Future forest management in Washington is expected to vary according to differing management
practiced on private, state trust, and federal forestlands. Private and commercial forest land is
expected to continue to be managed on 40- to 50-year rotations, with little likelihood of
providing suitable nesting habitat. However, federal reserves in Washington, which account for
31% of total land area within marbled murrelet range and 66% of the total estimated nesting
habitat (Falxa and Raphael 2016), are expected to provide increasing amounts of habitat in the
future, playing the primary role for the conservation and recovery of the marbled murrelet in the
state (Desimone 2016). Current estimates indicate over approximately 43% of forest on federal
land is young but likely to transition into habitat over the next 50 to 100 years (Falxa and
Raphael 2016). Some forest land is likely to be converted for homes and businesses.
Washington’s human population grew 1.34% in 2015, and the state is expected to continue
growing in the future. Though land conversions from forest land to residential property typically
do not convert much marbled murrelet habitat, development may occur in some nearby areas,
reducing existing habitat effectiveness (Desimone 2016).
At the broader scale, the most recent population estimate for the entire Northwest Forest Plan
area in 2016 was 22,600 murrelets (95% confidence interval: 18,200 to 27,100 birds) (Pearson et.
al 2018). The long-term trend derived from marine surveys for the period from 2001 to 2016
indicate that the murrelet population across the Northwest Forest Plan area has increased at a rate
of 0.15% per year (Pearson et. al 2018). While the overall trend estimate across this time period
is slightly positive, the evidence of a detectable trend is not conclusive because the confidence
intervals for the estimated trend overlap zero (95% confidence interval: -1.2% to 1.5%) (Pearson
et. al 2018).
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6.2.2.1
Wind Energy Development
Although a leading cause of mortality for marbled murrelets is predation of young at nests
(Hamer and Nelson 1995), anecdotal evidence suggests that collisions with stationary and
moving objects also results in mortality. One occurrence of a fatality was reported at the
Cape Scott Wind Project in British Columbia, Canada, in spring 2015 (Cooper Beauchesne and
Hemmera Envirochem, Inc. 2016). Several additional anecdotal reports attribute the cause of
mortality to collision with other anthropomorphic structures (Nelson 1997).
Continued operation of existing wind farms, mainly along the coast would be expected to cause
collision-related mortality over the 30-year analysis period. In addition to the proposed Project
and existing CCPA facility located in Pacific County, the Coyote Crest Wind Park would be
located in Lewis, Pacific, and Grays Harbor counties. That project, as permitted but not yet
constructed, proposes to develop 47 WTGs generating approximately 120 MW
(Scheibmeir 2010; Lewis County 2010).
Because marbled murrelets have a long lifespan and a low reproductive rate, mortality of a single
bird can have expanded effects on future populations. Although it is not possible to quantify the
impacts associated with all wind facilities in the study area, it is possible that continued wind
development could have more significant impacts on the species.
6.2.2.2
Anthropogenic Sources of Mortality Other than Wind Farms
Other known factors adversely affecting marbled murrelet include predation, changes in marine
forage conditions (prey species), and post-fledging mortality due to a variety of sources,
including fisheries bycatch, derelict fishing gear, and oil spills (Desimone 2016). For example,
marbled murrelets are vulnerable to oil spills, experiencing impacts related to reduced
reproductive success, loss of foraging area, and mortality. Impacts have been particularly severe
in Prince William Sound in Alaska, western Washington, and central California (Carter and
Kuletz 1995). However, gillnet fisheries pose the greatest threat to the species in the marine
environment. Additional information on these stressors and the contribution to the species
decline are discussed further in the Final Rule (61 Federal Register 102). Given the declining
population numbers for the species in the study area, although it is not possible to quantify the
impacts associated with all anthropogenic sources of mortality over the course of a year, it is
likely the cumulative effect of these activities continues to contribute to a significant effect on
the species over the course of the 30-year analysis period.
6.2.2.3
Climate Change
Climate change is also likely to alter forest and marine ecosystems, potentially negatively
impacting habitat for marbled murrelet. More specifically, marine conditions may be altered as
the result of harmful algal blooms, reduction in dissolved oxygen, and reduction of prey
availability and quality. Climate change is also likely to increase threats to the species, including
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an increased likelihood of drought-related fire; mortality; insects; disease; and extreme flooding,
landslides, and windthrow events. Marbled murrelet foraging habitat is also likely to be affected
by climate change, with an increased likelihood of harmful algal blooms, dead zones, and
reduced prey availability and quality (Kliejunas et al. 2008, as cited in Service 2018f;
Desimone 2016).
6.2.2.4
Summary of Cumulative Effect to Marbled Murrelet
To provide an understanding of the potential effects of Alternative 1 at the population level, the
Applicant completed a population viability analysis (PVA). The details of this analysis are
presented in Section 5.1.3 and Appendix E of the HCP and summarized in the following text.
The PVA considered the output of four separate models to determine effects of Alternative 1 on
modeled future population in Zones 1 and 2, Washington State (Zones 1 and 2 together), and the
population within the Northwest Forest Plan area (Zones 1 through 5), which includes the
combined population of Washington, Oregon, and northern California. (Zone 6, in central
California, was not included.) The models accounted for demographic and environmental effects
unrelated to the Project, such as natural birth and death processes and the effect of other
environmental risks (such as those discussed previously) over time, in order to assess the extent
to which Alternative 1 could affect the populations in these four geographies.
The PVA did not include the beneficial effects of minimization or mitigation measures, which
were modeled separately (see Chapter 6 of the HCP). Based on the PVA, the Applicant
determined the effect of take without curtailment or mitigation to be moderate. In general, when
the population was exposed to the level of take requested under Alternative 1, populations in all
four geographies studied reached quasi-extirpation thresholds, or the point where the population
was considered to be at risk, more quickly. In other words, populations for all geographies,
which were already in decline, declined more quickly as a result of Project O&M, with
populations in the smaller geographies (e.g., Zones 1 and 2 versus Zones 1 through 5) being
more greatly affected.
Overall, implementation of the conservation measures described in Section 2.3.2 are intended to
reduce the adverse effects to the species associated with Alternative 1. These activities are
consistent with the broader goals for species recovery through protecting existing murrelet
habitat at sea and in conservation of terrestrial breeding habitat (Service 1997). Removal of
derelict nets from foraging habitat will prevent marbled murrelet mortality, and the marbled
murrelets that otherwise would have died will instead go on to contribute to the population. In
addition, removal of nets from marine foraging areas would prevent the death of marbled
murrelets for the entire time the nets would otherwise remain in the water entangling marine
animals, not only for the 30-year permit term. Protection of nesting habitat enables its continued
use for reproduction; without protection, all but small fragments of the conservation lands would
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eventually be harvested, rendering the fragments of protected nesting habitat highly vulnerable to
nest predation and windthrow. With protection, instead, surrounding habitat will be allowed to
grow into an effective buffer against predation, windthrow, and negative microclimate effects,
rendering the habitat more productive over time. In addition, the conservation lands are close to
the coast, and marbled murrelets using these habitats have a short nest-to-sea commute distance
compared with other murrelets in Washington, potentially leading to greater productivity from
nests located there. The conservation lands are located in an area where conservation of privately
owned forest land is very important to the distribution of marbled murrelets, due to the proximity
to marine foraging areas, lack of nearby federally managed land, and high historical usage of
nearby areas by nesting marbled murrelets. The conservation lands would be protected in
perpetuity and would continue contributing marbled murrelets to the population.
Models of the effects of mitigation show that, under an optimistic scenario, the beneficial effects
will fully offset the effects of the permitted take during the 30-year permit term. Although there
is uncertainty as to the likely reproductive output of the conservation lands over the 30-year
permit term, given that the habitat will be protected in perpetuity, even under a more pessimistic
scenario, the beneficial effects of the mitigation actions will fully offset population effects over a
longer period of time, with additional benefits to murrelet nesting habitat distribution.
Because Alternatives 2 and 3 would result in less take, the cumulative impacts of those
alternatives would be lower.
6.2.3

Bald and Golden Eagles

6.2.3.1
Geographic and Temporal Scale and Types of Impacts
Consistent with the ECPG, the cumulative effects study area is defined by the LAP around a
project site. The bald eagle LAP is the number of bald eagles within 138.4 kilometers (86 miles)
of the Project site, and the golden eagle LAP is the number of golden eagles within
175.4 kilometers (109 miles) of the Project site. The LAP analysis is informed by the Service’s
Bayesian eagle fatality prediction and uses density estimates and mortality numbers generated by
its Cumulative Effects Tool at the finest scale available. For bald eagles, that scale is at the EMU
level, and for golden eagles, that scale is at the Bird Conservation Region level
(Service 2016a). 12
This analysis incorporates both records of federal eagle take permits issued (i.e., authorized take) and unpermitted
eagle mortality records that are available to the Service (please note that information on unpermitted take in the
Service’s database includes law enforcement-sensitive information and thus is not available to the general public).
In addition to its own data, the Service reached out to Washington and Oregon state wildlife agencies within the
LAP to incorporate eagle mortality records they have that may not be in the Service database. The Oregon
Department of Fish and Wildlife did not have any central data available. The Washington State Department of Fish
and Wildlife did have approximately 40 records from 2000 to 2013 that were used in a study of contaminants and

12
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In the Service’s Programmatic EIS (Service 2016b) of the Final Rule for Eagle Permits, annual
take rates of between 1% and 5% of the estimated LAP were identified to be significant, with 5%
being the upper end of what would be appropriate to authorize or permit under the BGEPA
preservation standard, whether offset by compensatory mitigation or not. Additionally, literature
(Service 2016a) suggests that background unpermitted anthropogenic annual mortality of golden
eagles across the landscape is equivalent to approximately 10% of the population. Thus,
evidence that suggests background levels of unpermitted take within an LAP area may exceed
10% of that LAP may indicate that anthropogenic take is higher than average in the vicinity of
the project in question. With that in mind, either authorized take greater than 5% of the LAP or
unauthorized take that exceeds 10% of the LAP could trigger additional environmental analysis
to determine whether issuance of an ITP is compatible with the preservation of eagles.
For bald eagles within the Pacific EMU, the LAP was estimated to be 540 eagles. The 1%, 5%
and 10% benchmarks for the Project LAP are approximately 5, 27, and 54 bald eagles,
respectively (rounded to whole eagles).
The LAP of golden eagles occupies the Northern Rockies and Great Basin Bird Conservation
Regions. Using densities of each Bird Conservation Region and the proportion of each within the
LAP area, the LAP consists of 247 golden eagles. The 1%, 5% and 10% benchmarks for the
Project LAP are approximately 3, 12, and 25 golden eagles, respectively (rounded to whole
eagles).
The Service’s cumulative effects tool was used to complete the LAP analysis, which incorporates
records of authorized and unauthorized take and considers the effects along with that estimated
to occur as the result of the Action Alternatives. Authorized and unauthorized take unrelated to
the Project can occur as the result of various factors, including other wind energy development;
other anthropogenic sources of mortality, such as collisions with vehicles or other structures,
electrocution, trauma, and poisoning; climate change; and habitat loss and fragmentation. The
following sections describe these activities that are likely to affect LAPs. Section 4.20.2.2.6
summarizes the result of the LAP analysis.
6.2.3.2
Wind Energy Development and Other Sources of Authorized Take
The cumulative effects tool analysis identified five known short-term nest disturbance permits,
resulting in a projected total of 9.41 annual bald eagle fatalities within the LAP (Service
[unpublished]), including the eagles estimated to be taken related to the proposed Project. This

golden eagles (Watson and Davies 2015). However, due to limited information on location, it was difficult to
determine whether individual records were from the LAP and whether they were already incorporated into the
Service’s database. To avoid double-counting, the Washington State Department of Fish and Wildlife records were
not included.
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level of authorized take would be approximately 1.74% of the LAP, which is below the 5%
benchmark.
The cumulative effects tool analysis found there was no authorized long-term or short-term nest
disturbance take for golden eagles within the LAP. Of the eight wind projects within the LAP
where known take of golden eagles has occurred, two are currently in the process of working
with the Service toward long-term take permits. For the purposes of this analysis, the Service is
treating the individual wind projects that are currently working toward a long-term eagle take
permit and for which an agreement on a fatality estimate has been reached as authorized or
“permitted” projects (Service [unpublished]). Based on the projected total of 1.65 annual golden
eagle fatalities within the LAP, including the proposed Project, authorized take would be
approximately 1.05% of the LAP, which is currently below the 5% benchmark.
6.2.3.3
Other Anthropogenic Sources of Eagle Mortality
From 1997 to 2013, the most common anthropogenic causes of mortality in eagles were
poisoning, and gunshot wounds, accounting for approximately 55% of fatalities. Collisions with
anthropogenic structures, in comparison, accounted for approximately 9% of total fatalities over
the 15-year period (Service 2016a). Tables 6.2-2 and 6.2-3 show the number and cause of
unauthorized mortalities that occurred within the LAP for bald and golden eagles, respectively.
Based on the records in the Service’s eagle mortality database, there were 82 unauthorized bald
eagle mortalities and 32 unauthorized golden eagle mortalities within their respective LAPs from
2008 to 2017 (Tables 6.2-2 and 6.2-3).
Table 6.2-2. Known Unauthorized Bald Eagle Mortalities within the LAP (2008 to 2017)
All Known

Reported Years

Mortalities Between
2008 to 2017

% of Total

Killed/injured by animal

10

2002 to 2015

2

2.4%

Emaciation/Starvation

4

2005 to 2016

2

2.4%

Disease

3

2014 to 2017

3

3.7%

Fall from nest

3

2004 to 2006

0

0%

Drowned

1

2015 to 2015

1

1.2%

Electrocution

37

2001 to 2016

14

17.1%

Shot

12

2004 to 2011

2

2.4%

Collision – Wire

2

2015 to 2016

2

2.4%

Collision – Vehicle

3

2001 to 2013

1

1.2%

Collision

4

2001 to 2015

2

2.4%

Emaciation – Trauma

1

2006 to 2006

0

0%

Poisoned – Pesticide

20

2002 to 2017

2

2.4%

Mortality Cause
Natural Causes

Anthropogenic Causes
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All Known
4

Reported Years
2006 to 2016

Mortalities Between
2008 to 2017
2

% of Total
2.4%

Poisoned

12

2001 to 2009

6

7.3%

Trapped

1

2009 to 2009

1

1.2%

Unknown

46

2001 to 2016

33

40.2%

Trauma

6

2004 to 2015

3

3.7%

Other/Determination Pending

9

2001 to 2016

6

7.3%

Mortality Cause
Poisoned – Lead

Total Unpermitted Take During Discovery

82

Average Annual Unpermitted Take During Discovery

8.2

% of LAP

1.5%

Table 6.2-3. Known Unauthorized Golden Eagle Mortalities within the LAP (2007 to 2018)
All Known

Reported Years

Mortalities Between
2008 and 2017

% of Total

2

2015 to 2015

2

6.3%

Electrocution

2

2002 to 2010

1

3.1%

Shot

1

2007 to 207

0

0%

Collision – WTG

18

2009 to 2016

18

56.3%

Poisoned – Pesticide

1

2014 to 2014

1

3.1%

Unknown

6

2007 to 2016

5

15.6%

Trauma

1

2014 to 2014

1

3.1%

Other/Determination Pending

4

2009 to 2017

4

12.5%

Mortality Cause
Natural Causes
Emaciation/Starvation
Anthropogenic Causes

Total Unpermitted Take During Discovery

32

Average Annual Unpermitted Take During Discovery

3.2

% of LAP

1.3%

This analysis was based on eagle mortality records from the Service’s database for the most
recent 10-full-year period (2008 to 2017). This period was used because it seems likely that
annual rates of fatalities by cause and annual rates of reporting those fatalities by cause may have
changed over the last half-century. For example, it seems likely that increased knowledge of
avian electrocutions and how to reduce their risk may have altered the rate at which
electrocutions have occurred over the last half-century. Concurrently, an increased awareness of
the issue over the last half-century may have altered the level of reporting of electrocuted eagles.
This approach was based on the Environmental Assessment for the 2009 Eagle Act regulations
for non-purposeful take, started about 7 to 8 years ago, which included estimates of the existing
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baseline for eagle populations and existing mortality levels prior to the Service issuing take
permits. In addition, there has likely been an increase in reporting of eagle mortalities to the
Service since the 2009 regulations went into effect, which provides a more inclusive estimate of
eagle mortalities compared to the preceding 20 or 30 years.
An important caveat that comes with the Service’s unauthorized take data is that it only includes
records of take that have been incidentally discovered and reported. Also, some industries have
self-reported incidental eagle mortalities at a higher rate than others, and some types of eagle
mortalities (e.g., roadkill) can lend themselves better to incidental discovery and reporting, while
mortalities in remote locations are not likely to be discovered. Thus, some causes of mortality,
such as poisoning, may be underrepresented in the Service’s database; however, this was the best
information available regarding eagle mortalities within the LAP.
6.2.3.4
Habitat Loss and Fragmentation
Though bald eagles were once threatened or endangered everywhere in the United States except
Alaska, populations have rebounded, and the Service removed the species from the ESA in 2007.
The number of breeding pairs in Washington State have increased from 398 breeding pairs in
1990 to 848 in 2005 (Service 2018e). Bald eagles are able to tolerate some levels of
anthropogenic presence (Buehler 2000), and populations have increased since the 1960s despite
habitat loss (Service 2016a). Compared to bald eagles, golden eagle populations appear to be
declining slightly across North America potentially to a new lower equilibrium (Service 2016a).
Potential reasons for this decline are presented in the Service’s Status Report and in the Draft
EIS for the MidAmerican Energy Company HCP (Service 2018f), but habitat loss (and thus
degradation of prey populations) have been cited as one of these potential reasons (Kochert and
Steenhof 2002; Kochert et al. 2002; Service 2009; Bittner et al. 2012).
6.2.3.5
Climate Change
Climate change is likely to exacerbate existing threats to eagles (e.g., invasive plants, disease,
habitat loss) and may also alter migration routes, breeding territories, and wintering habitat
(Service 2016b). Over the 30-year analysis period, the influence of climate change on eagles is
anticipated to intensify and could result in additional unforeseen threats to eagles.
6.2.3.6
Summary of Cumulative Effects on Eagles
The results for bald and golden eagles are shown in Tables 6.2-4 and 6.2-5, respectively. Using
only its conservative predictions for permitted projects and records in our database of eagle
mortalities (which represent only minimum take rates for each cause of death), the Service
calculates approximately 5.79 (2.35%) golden eagle mortalities annually from natural and
anthropogenic causes within the LAP (Table 6.2-5). Of these 5.79 annual golden eagle
mortalities, approximately 4.39 (2.59 authorized/focal project + 1.8 unauthorized) (1.78%)
mortalities were from wind projects, 1.0 (3.1%) were from electrocution, and 1.0 (3.1%) were
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from poisoning, with the remainder being attributed to a variety of causes or undetermined
(Table 6.2-3) but qualitatively described previously.
Table 6.2-4. Projected Annual Authorized and Unauthorized Bald Eagle Take Within the LAP
Source of Estimated
Annual Take
Skookumchuck Project
Permitted Projects
Unpermitted Take

Amount of
Annual Take
4.86
4.55
8.2

% of LAP
0.90%
0.84%
1.52%

Cumulative % of
LAP
0.90%
1.74%
3.26%

Table 6.2-5. Projected Annual Authorized and Unauthorized Golden Eagle Take Within the
LAP
Source of Estimated
Annual Take
Skookumchuck Project
Permitted Projects
Unpermitted Take

Amount of
Annual Take
1.65
0.94
3.2

% of LAP
0.67 %
0.38%
1.30%

Cumulative % of
LAP
0.67%
1.05%
2.35%

As shown, the cumulative permitted annual take for bald eagles is 1.74% of the LAP. For golden
eagles it is approximately 2.35% of the LAP. Although both are greater than 1% of the LAP and
some cause for concern, neither value approaches the 5% benchmark for conducting additional
analysis.
The cumulative unpermitted annual take of bald eagles is at least 3.26% of the LAP. For golden
eagles, it is at least 2.35% of the LAP. As previously highlighted, these values reflect only eagle
mortalities that the Service is aware of. It is probable that some—likely many—mortalities have
gone undocumented within the LAP.
Because Alternatives 2 and 3 would result in less take, the cumulative impacts of those
alternatives would be lower.
6.2.4

Other Special-Status Species

6.2.4.1
Past, Present, and Reasonably Foreseeable Future Actions
Pileated woodpecker populations have been significantly impacted by habitat loss through timber
harvesting practices such as even-age, short-rotation monoculture forest stand maintenance and
general forest fragmentation (NatureServe 2018). Such practices have removed large snags, large
decaying live trees, and downed wood, eliminating nesting and roosting sites as well as foraging
habitat. However, current forest practices require the retention of a specified number of wildlife
trees during timber harvest, which may reduce some of the ongoing impacts on pileated
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woodpeckers (Larsen et al. 2004). This species is considered relatively stable in Washington
State (Sauer et al. 2017).
Because Vaux’s swifts frequently nest in cavities created through pileated woodpecker activity,
timber harvesting practices that have reduced pileated woodpecker abundance have also
negatively impacted Vaux’s swift populations (NatureServe 2018; WDFW 2013b).
Vaux’s swifts additionally use brick chimneys as roosting and nesting sites in more
anthropogenic environments; however, these habitats have also been declining as old chimneys
are replaced with insulated pipe chimneys. Applications of insecticides near nesting and roosting
sites have also diminished Vaux’s swift populations, as the species feeds primarily on flying
insects within 0.40 kilometer (0.25 mile) of roosting sites (WDFW 2013b). Despite the Priority
Habitat and Species Management recommendations for Vaux’s swift, which established
information on protecting and maintaining habitat and reducing insecticide use (Larsen et al.
2004), the species continues to decline in Washington (Sauer et al. 2017).
Northern goshawk population trends are difficult to determine but have been declining in many
parts of North America as a result of habitat alteration. Timber harvest is the principal threat to
breeding populations, with relatively long-term impacts observed from removing nest trees and
degrading habitat by reducing stand density and canopy cover. Additionally, logging activities
conducted near nests during the incubation and nestling periods can result in nest abandonment
(NatureServe 2018). Management recommendations for northern goshawks include setting aside
relatively large amounts of land for nesting, post-fledging family areas, and foraging areas.
However, intensively managed forest landscapes may continue to diminish suitable home range
habitat for this species (Larsen et al. 2004).
The two major contributors to declining population trends in Townsend’s big-eared bats are roost
disturbance and the closure or reuse of abandoned mines. This species is generally considered
highly sensitive to disturbance, and roost sites may severely decline in population or be
abandoned upon repeated human visitation. Populations have also been declining due to
pesticide application to control moths, a primary source of food for the species, and degradation
or loss of foraging and roosting habitat from timber harvest practices and land conversion
(WDFW 2013a). This species is covered under the State of Washington Bat Conservation Plan,
and conservation measures include managing human access to roosts; surveying mines, old
buildings, and caves prior to logging or other land disturbance; and limiting the proximity of
timber harvest and associated road building to roost sites (WDFW 2013a).
6.2.4.2
Summary of Cumulative Effects on Other Special-Status Species
As discussed in Section 4.7.2.3, populations of sensitive species present in the Project Area are
not expected to be significantly affected by any of the Action Alternatives and would therefore
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not be expected to result in cumulatively significant impacts when considered in the context of
the other actions described in this section.
7

Consultation and Coordination

Outreach
The Service submitted an NOI (83 Federal Register 19569) announcing preparation of the EIS
and soliciting public comments, specifically on biological data relevant to the Covered Species;
potential collision effects of the Covered Species with stationary objects; potential effects
associated with wind facilities; alternatives to the Proposed Action, including avoidance,
minimization, and mitigation options; and other current or planned activities in the vicinity of the
Project.
The 30-day public scoping period began on May 3, 2018, and lasted through June 4, 2018. The
Service received 17 comment letters, which are summarized in the Scoping Report
(Service 2018g). Two letters were received from federal agencies, one was received from a state
agency, eight were received from non-governmental organizations, and six were received from
the public. Additional information on public and agency involvement is discussed in Chapter 4
of this EIS.
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ABBREVIATIONS AND ACRONYMS
Applicant

Skookumchuck Wind Energy, LLC

BGEPA

Bald and Golden Eagle Protection Act

CFR

Code of Federal Regulations

Covered Species

marbled murrelets, bald eagles, and golden eagles

CRM

collision risk model

CSA

Combined Statistical Area

dBA

A-weighted decibel

DNR

Washington State Department of Natural Resources

ECPG

Eagle Conservation Plan Guidance

EDNA

Environmental Designations for Noise Abatement

EIS

Environmental Impact Statement

EMU

Eagle Management Unit

ESA

Endangered Species Act

FAA

Federal Aviation Administration

HCP

Habitat Conservation Plan

HIP

horizontal interaction probability

I-5

Interstate 5

IFPL

Industrial Fire Precaution Levels

ITP

incidental take permit

kV

kilovolt

LAP

Local Area Population

MSA

Metropolitan Statistical Area

MW

megawatts

NEPA

National Environmental Policy Act

NOI

Notice of Intent

NPDES

National Pollution Discharge Elimination System

NRCS

Natural Resources Conservation Service

NRHP

National Register of Historic Places

O&M

operation and maintenance

OSHA

Occupational Safety and Health Administration

Project

Skookumchuck Wind Energy Project

PSE

Puget Sound Energy

PVA

population viability analysis
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RCW

Revised Code of Washington

SCADA

supervisory control and data acquisition

Service

U.S. Fish and Wildlife Service

SWPPP

Stormwater Pollution Prevention Plan

USC

United States Code

VIP

vertical interaction probability

WNS

white-nose syndrome

WRIA

Water Resources Inventory Area

WTG

wind turbine generator
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Appendix B
Take Modeling

1

Marbled Murrelet Collision Model

A marbled murrelet collision model was used to predict the number of marbled murrelet fatalities
based on factors including marbled murrelet presence, WTG design specifications, wind
conditions, and operational regimes. The model accounted for variation in these factors by
calculating predicted fatalities for different portions of each year (e.g., breeding season), then
added the number of predicted fatalities for each time period to get the total number fatalities per
WTG per year. These results were then multiplied by the total number of Project WTGs (38) and
number of years in the permit (30) to determine the number of marbled murrelet fatalities
anticipated from Project O&M.
To determine the number of predicted marbled murrelet fatalities per WTG per year, a
progression of events was assumed to occur with specific outcomes assigned at each step. These
steps correspond to the major parameters of the model and are shown graphically in Figure B-1.
Additional variation related to consideration of the scenarios mentioned previously is not shown
but is described further herein.

Figure B-1. Conceptual Marbled Murrelet Collision Model

The progression of events begins with defining the appropriate rate of exposure of a marbled
murrelet to collision risk. As shown in Figure B-1, the exposure rate is equal to the number of
murrelets expected to pass a WTG each year, defined as the passage rate (PR) multiplied by the
chance of interacting with a WTG (PI). To arrive at the predicted number of fatalities (F) per
WTG each year, the exposure rate was multiplied by the probability of not avoiding the WTG
(PNA) and then the probability of colliding with the WTG (PC). In this model, collision was
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assumed to result in fatality; therefore, the words “collision” and “fatality” are used
interchangeably. Mathematically, the annual fatality at a single WTG was calculated as follows:
F = 𝑃𝑃𝑃𝑃 × 𝑃𝑃𝐼𝐼 × 𝑃𝑃𝑁𝑁𝑁𝑁 × 𝑃𝑃𝐶𝐶

The major model parameters are presented in Table B-1. The values for each parameter were
developed by combining site-specific information with literature values and Service
recommendations. Notably, the model accounted for the following variability at each major step:
•

•

•

Passage Rate: Passage rates were found to differ across WTGs at the Project site
(Chambers Group and WEST 2018) based on Project-specific radar and visual survey data on
marbled murrelet flights collected during the summers of 2013 and 2014. Therefore, the
model used two different passage rates, with a higher rate assumed to occur at 10 of the
WTGs and a lower rate at the remaining 28 WTGs. Of these 10 WTGs with higher passage
rates, the five closest to murrelet nesting habitat had consistently high passage rates in both
years of radar surveys, whereas the other five, at the opposite end of the turbine string, varied
between the years.
Passage rates were further adjusted to account for differences in murrelet flights at times
other than those when the radar surveys were conducted. These adjustments considered
flights at other times of day during the peak breeding season and in other seasons of the year.
(In reality, the expected daytime and evening flights may be spread across the full breeding
season from April 1 through September 23, but for simplicity they were assumed to be
concentrated during the peak breeding season for the model, following the method of Nelson
et al. 2013. This assumption does not affect model results for any of the alternatives analyzed
here.) Seasonal adjustment factors are presented in Table 8 of the HCP. Passage rates were
also adjusted by a factor of 1.5 to account for the fact that murrelets traveling in pairs may
have been counted in the radar surveys as one bird.
Interaction: The model also accounted for variation in the rate of interaction as influenced
by the height and width of the WTG design specifications and the height at which a bird
would encounter the WTG, using vertical flight data collected in the ABR, Inc., radar study
(ABR, Inc. 2015). The WTG design assumed for the purposes of the model is a Vestas V136
with a 136-meter (446.2-foot) rotor diameter, an 82-meter (269-foot) tower, and a maximum
rotational rate of 15 rotations per minute. This is consistent with the size of turbines
anticipated in the applicant's HCP.
Avoidance: The model also considered how operational status of the WTG would influence
avoidance behavior. A higher rate of avoidance was assumed for WTGs that were nonoperational, with a lower rate assumed for those that were operating. In addition to periods of
curtailment, periods of unsuitable wind conditions were also assumed to make turbines nonoperational. Unsuitable wind conditions were defined as wind speeds less than 3 meters (9.8
feet) per second and greater than 25 meters (82 feet) per second, based on the cut-in and
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•

cut-out speeds of the Vestas V136. Table 7 of the HCP presents the proportion of the time
that wind conditions at the Project site were assumed to be suitable for WTG operation over
the course of a year.
Collision: The probability that a bird would collide with a WTG was based on the average
air speed of murrelets (23.7 meters [77.8 feet] per second), average wind speed of 8.7 meters
(28.5 feet) per second from wind data at the Project site, rotor diameter of 136 meters
(446.2 feet), blade dimensions specified in Figure 9 of the HCP, and blade twist angles
based on Thumthae (2015). Operational variation was also accounted for, with a higher
collision rate applied to operational WTGs and a lower rate applied to non-operational
WTGs. The model also assumed an average rate of collision for upwind and downwind
flight patterns combined.

Table B-1. Major Marbled Murrelet Collision Model Parameters
Parameter

Description

Passage Rate, PR

Number of birds per day passing by an WTG. This value depends on seasonality and
diurnal patterns of the species.

Probability of
Interaction, PI

The chance that a bird near a WTG would interact with it. This value depends on WTG
dimensions and passage height and can be further broken down into horizontal
interaction probability (HIP) and vertical interaction probability (VIP). PI = HIP x VIP.

Probability of
Non-Avoidance, PNA

The chance that the bird flies straight toward the WTG, rather than avoiding it. This
value depends on the innate flying ability of the species and the visibility and operational
status of the WTG.

Probability of
Collision, PC

The chance that a bird unable to avoid a WTG would collide with it. This value depends
on the geometry of the turbine, bird flight speed, wind speed, and turbine operational
status.

Because no information is available from the few wind energy projects within the range of the
marbled murrelet, there is significant uncertainty regarding how well marbled murrelets avoid
wind turbines. Using best scientific judgement, two scenarios were used to estimate annual
fatalities: a reasonable worst-case scenario with a high probability of non-avoidance, which
provides a likely upper bound for annual fatality rates, and a scenario with non-avoidance rates
more common among other bird species, which provides a lower fatality rate. Due to the
uncertainty regarding murrelet rates of non-avoidance, the higher fatality estimates were used as
the take estimates for the HCP and are reported here.
2

Eagle Collision Risk Model

Background
The Service uses explicit models in a Bayesian statistical framework to predict eagle fatalities at
wind facilities while accounting for uncertainty. This model is hereafter referred to as the CRM.
Appendix B: Take Modeling
Draft Environmental Impact Statement

B-3

November 2018

The analysis presented herein follows the Service’s ECPG Version 2 (Service 2013); a more
detailed background on the Service’s model and modelling framework are presented in Appendix
D of the Technical Appendices of the ECPG.
The Service fatality prediction model is based on the assumption that there is a predictable
relationship between pre-construction eagle exposure events (λ; eagle-minutes below
200m/hr⋅km2) and subsequent annual fatalities resulting from collisions with wind turbines (F),
such that:
F = ελC

where C is the probability of a collision given one minute of eagle flight within the hazardous
area (see definition in the ECPG technical appendices), and ε is the expansion factor, a constant
that describes the total area (or volume) and time within a project footprint that is potentially
hazardous to eagles; this is used to expand λC, the number of birds killed per minute of
exposure, into the annual number of predicted fatalities.
One advantage of using a Bayesian modelling framework is the ability to incorporate existing
knowledge directly into the model by defining an appropriate prior probability distribution
(hereafter “prior”). The Service has defined a prior distribution for eagle exposure (Gamma
(0.97, 2.76)) based on the exposure rates across a range of projects under Service review and
others described with sufficient detail in Whitfield (2009) and has defined a prior for collision
probability (Beta (2.31, 396.69)) based on information from projects presented in Whitfield
(2009). These prior distributions are updated with data collected from the wind facility under
consideration to obtain posterior distributions (hereafter “posterior”) that provide the project
specific estimates of λ and C. Specifically, the exposure prior can be updated with preconstruction eagle use data collected at a site (note: when adequate pre-construction survey
efforts are performed, the relative influence of the λ prior distribution on the resulting posterior λ
becomes negligible). The collision probability prior can also be updated with post-construction
fatality estimates if/when a project becomes operational. Details on these priors and how to
update them can be found in the Service’s ECPG (Service 2013).
Seasonal stratification of the model is possible when data was not collected representatively
across seasons. To accomplish this stratification, daylight hours, eagle minutes, and survey effort
must be known for each strata used. Since pre-construction survey effort at the proposed
Skookumchuck site varied by season, four strata were identified for use when modelling
predicted take. Table B-2 depicts those strata, their date ranges, and required data for each. All
modelling attempts were completed using these strata.

Appendix B: Take Modeling
Draft Environmental Impact Statement

B-4

November 2018

Table B-2. Strata Used in Skookumchuck CRM and Needed Data for Each
Strata
(Season)

Date Ranges

Bald Eagle Minutes
(BEMins)

Golden Eagle Minutes
(GEMins)

No. of
Surveys

Daylight
Hours1

SPRING

03/01 thru 05/31

63

13

92

1,250.4

SUMMER

06/01 thru 08/31

36

2

88

1,388.5

FALL

09/01 thru 11/30

25

18

74

992.5

WINTER

12/01 thru 02/28

50

25

67

836.2

174

58

321

4,467.6

Totals

Note:
1. Daylight hours are defined as the hours between sunrise and sunset, totaled for each season/strata.

Calculating Model Variables
2.2.1

Exposure Rate Calculation (λ)

The exposure rate (λ) is defined in Appendix D of the Technical Appendices of the ECPG as the
number of exposure events (eagle-minutes) per daylight hour per square kilometer. The exposure
prior is defined in the ECPG as:
Prior λ ∼ Gamma (0.97, 2.76)

Site specific exposure rates can be used to update the exposure prior and determine a posterior
distribution specific to a project area. The resulting posterior distribution (after updating the
prior) is defined in the ECPG as:
Posterior λ ∼ Gamma (0.97 + ∑𝒏𝒏𝒊𝒊=𝟏𝟏 𝒌𝒌𝒌𝒌, 2.76 + n)

where ki is the summed number of eagle minutes and where n is the number of trials (equals
hr*km2) that were conducted.
Collection of eagle-use information for the Project began in January 2016 and was completed in
November 2017, prior to construction of the facility. Using Number of Surveys and Eagle
Minutes from Table B-2, exposure posteriors for each strata/season and each species are
calculated as follows.
2.2.1.1

Bald Eagle

Spring:
Posterior λ ∼ Gamma (0.97 + 63 BEMins, 2.76 + (92 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (63.97, 187.7)
Summer:
Posterior λ ∼ Gamma (0.97 + 36 BEMins, 2.76 + (88 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (36.97, 179.7)
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Fall:
Posterior λ ∼ Gamma (0.97 + 25 BEMins, 2.76 + (74 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (25.97, 151.5)
Winter:
Posterior λ ∼ Gamma (0.97 + 50 BEMins, 2.76 + (67 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (50.97, 137.5)
2.2.1.2

Golden Eagle

Spring:
Posterior λ ∼ Gamma (0.97 + 13 GEMins, 2.76 + (92 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (13.97, 187.7)
Summer:
Posterior λ ∼ Gamma (0.97 + 2 GEMins, 2.76 + (88 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (2.97, 179.7)
Fall:
Posterior λ ∼ Gamma (0.97 + 18 GEMins, 2.76 + (74 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (18.97, 151.5)
Winter:
Posterior λ ∼ Gamma (0.97 + 25 GEMins, 2.76 + (67 counts x 1hr x π*(0.8km)2))
Posterior λ ∼ Gamma (25.97, 137.5)

2.2.2
Collision Probability Calculation (C)
The probability of collision (C) is the probability of an eagle colliding with a turbine for each
minute of exposure (eagle-minutes in the hazardous area). The collision probability prior
distribution is defined in Appendix D of the Technical Appendices of the ECPG as:
Prior C ∼ Beta (2.31, 396.69)

Since the Project has not yet been constructed, there is not fatality data available with which to
update the collision probability prior. As such, the collision probability prior was used in the
CRM for both species. As post-construction fatality monitoring data becomes available, this
collision probability prior can be updated for each species as described in the ECPG
(Service 2013).
2.2.3

Expansion Factor Calculation (ε)

The expansion factor is defined as the product of the total hazardous area (A = π ⋅ r2, where r is
the turbine rotor radius and A is summed across all turbines) and operational daylight hours per
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turbine. The units for ε are hr⋅km2. The number of daylight hours observed at the project by
season/strata are listed in Table B-2.
Each alternative in this EIS analyzes impacts of a unique project design or operation plan. Thus,
each alternative requires a unique ε be calculated and used in the CRM.
2.2.3.1
No Action Alternative
The No Action Alternative analyzes impacts of a constructed project that is not operational.
Since operational daylight hours = zero for all calculations of ε, this results in an ε equal to zero
in all seasons.
All Seasons:
ε = 0hr x (π (0.068km)2) x 38 = 0 hr⋅km2
Recalling the equation that governs the CRM (F = ελC), because ε equals zero, predicted
fatalities will equal zero under this alternative for both bald and golden eagles.
2.2.3.2
Alternative 1
Alternative 1 analyzes impacts of a fully operational 38 turbine project, where we assume
turbines will operate during all daylight hours (even though we understand this may not be the
case due to varying wind speeds and possible IdentiFlight curtailment). The following expansion
factors for each season/strata, are used in Alternative 1 for both bald and golden eagles.
Spring:
ε = 1250.4hr x (π (0.068km)2) x 38 = 690.2 hr⋅km2
Summer:
ε = 1388.5hr x (π (0.068km)2) x 38 = 766.5 hr⋅km2
Fall:
ε = 992.5hr x (π (0.068km)2) x 38 = 547.9 hr⋅km2
Winter:
ε = 836.2hr x (π (0.068km)2) x 38 = 461.6 hr⋅km2
2.2.3.3
Alternative 2
Alternative 2 analyzes impacts of a partially operational 38 turbine project, where 5 turbines are
constructed but not operated. Assuming, as the CRM does, that turbines that do not spin do not
put eagles at measurable risk, this project design is the equivalent of a 33-turbine project, where
we assume that 33 turbines will operate during all daylight hours (even though we understand
this may not be the case due to varying wind speeds and possible IdentiFlight curtailment). The
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following expansion factors for each season/strata, are used in Alternative 2 for both bald and
golden eagles.
Spring:
ε = 1250.4hr x (π (0.068km)2) x 33 = 599.4 hr⋅km2
Summer:
ε = 1388.5hr x (π (0.068km)2) x 33 = 665.6 hr⋅km2
Fall:
ε = 992.5hr x (π (0.068km)2) x 33 = 475.8 hr⋅km2
Winter:
ε = 836.2hr x (π (0.068km)2) x 33 = 400.9 hr⋅km2
2.2.3.4
Alternative 3
Alternative 3 analyzes impacts of a partially operational 38 turbine project, where all turbines are
curtailed for 2 hours after sunrise, and for 2 hours before sunset each day from April 1 through
September 30. This equates to 4 fewer operational daylight hours per turbine per day during the
aforementioned date range. For the remainder of the year (from October 1 through March 31), all
38 turbines would be fully operational. Considering this operational plan, the daylight hours per
season/strata are listed in Table B-3, and the following expansion factors for each season/strata
are used in Alternative 3 for both bald and golden eagles.
Table B-3. Calculation of Operational Daylight Hours per Season/Strata After Curtailment Is
Implemented Under Alternative 3
Strata
(Season)

Date
Ranges

Daylight
Hours

No. of Days with
Curtailment

Hours of Curtailment
per Turbine

Daylight Hours
After Curtailment

SPRING

03/01 thru
05/31

1,250.4

61

244

1,006.4

SUMMER

06/01 thru
08/31

1,388.5

92

368

1,020.5

FALL

09/01 thru
11/30

992.5

30

120

872.5

WINTER

12/01 thru
02/28

836.2

0

0

836.2

4,467.6

183

732

3,735.6

Totals

Spring:
ε = 1006.4hr x (π (0.068km)2) x 38 = 555.5 hr⋅km2
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Summer:
ε = 1020.5hr x (π (0.068km)2) x 38 = 563.3 hr⋅km2
Fall:
ε = 872.5hr x (π (0.068km)2) x 38 = 481.6 hr⋅km2
Winter:
ε = 836.2hr x (π (0.068km)2) x 38 = 461.6 hr⋅km2
Bayesian Model Inputs and Calculations
The tables that follow summarize the model inputs for each species and each alternative. Note
that no inputs are presented for the No Action Alternative, since the expansion factor (ε) and thus
the fatality prediction for both species under that Alternative equals zero.
2.3.1

Alternative 1

Table B-4. Summary of CRM Inputs for Predicting Bald Eagle Fatalities Under Alternative 1
Spring
Inputs

Bald Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

38

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

63

36

25

50

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

1250.4

Variable effort by season
Circle with 800m radius

1388.5

992.5

836.2

Assuming operation during all DL hrs

Table B-5. Summary of CRM Inputs for Predicting Golden Eagle Fatalities Under Alternative 1
Spring
Inputs

Golden Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

38

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

13

2

18

25

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

1250.4
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2.3.2

Alternative 2

Table B-6. Summary of CRM Inputs for Predicting Bald Eagle Fatalities Under Alternative 2
Spring
Inputs

Bald Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

33

38 turbines built, 5 not operating

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

63

36

25

50

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

1250.4

Variable effort by season
Circle with 800m radius

1388.5

992.5

836.2

Assuming operation during all DL hrs

Table B-7. Summary of CRM Inputs for Predicting Golden Eagle Fatalities Under Alternative 2
Spring
Inputs

Golden Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

33

38 turbines built, 5 not operating

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

13

2

18

25

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

2.3.3

1250.4

Variable effort by season
Circle with 800m radius

1388.5

992.5

836.2

Assuming operation during all DL hrs

Alternative 3

Table B-8. Summary of CRM Inputs for Predicting Bald Eagle Fatalities Under Alternative 3
Spring
Inputs

Bald Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

38

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

63

36

25

50

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

1006.4
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Table B-9. Summary of CRM Inputs for Predicting Golden Eagle Fatalities Under Alternative 3
Spring
Inputs

Golden Eagle

Summer
Inputs

Fall
Inputs

Winter
Inputs

Notes

# of Turbines

38

Rotor Swept Radius (km)

0.068

68m radius

Count Duration (hrs)

1

60 minutes

Number of Counts
Eagle Minutes

92

88

74

67

13

2

18

25

Survey Area/Count (km )

2.01

2

Operational Daylight Hrs (hrs)

1006.4

1020.5

Variable effort by season
Circle with 800m radius

872.5

836.2

Curtail 4 hrs per day; See Alt 3 ε calc.

Running the Bayesian Model
As described in Appendix D of the Technical Appendices of the ECPG, the Service’s Bayesian
model calculates predicted fatalities using Gibbs sampling. As a result, the mathematical form of
the posterior distribution is known because the distributions specified for the data and the prior
are in the same family (known as conjugacy). To make inference on the parameters of interest
(exposure and collision in this case), values are drawn from the mathematical representation of
the exposure posteriors described above and the collision probability prior (n = 100,000 for
Skookumchuck) in order to obtain the posterior distribution of predicted fatalities. Distributions
of predicted fatalities for each species and season/strata at the Project facility and for each
Alternative analyzed in this EIS are depicted in the following figures. Model results for each
species and Alternative, including the mean, standard deviation (SD), median (Q50), and 80th,
90th, and 95th quantiles (Q80, Q90, and Q95, respectively) are depicted in Table B-10. Note that
no distributions or results are presented for the No Action Alternative, since the expansion factor
(ε) and thus the fatality prediction for both species under that Alternative equals zero.
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2.4.1
2.4.1.1

Alternative 1
Bald Eagles

Figure B-2. Predicted Bald Eagle Fatalities Under Alternative 1
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions

2.4.1.2

Golden Eagles

Figure B-3. Predicted Golden Eagle Fatalities Under Alternative 1
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions
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2.4.2
2.4.2.1

Alternative 2
Bald Eagles

Figure B-4. Predicted Bald Eagle Fatalities Under Alternative 2
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions.

2.4.2.2

Golden Eagles

Figure B-5. Predicted Golden Eagle Fatalities Under Alternative 2
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions.
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2.4.3
2.4.3.1

Alternative 3
Bald Eagles

Figure B-6. Predicted Bald Eagle Fatalities Under Alternative 3
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions.

2.4.3.2

Golden Eagles

Figure B-7. Predicted Golden Eagle Fatalities Under Alternative 3
The vertical black line in each graph depicts the mean annual fatality prediction. In seasonal distributions, the red
vertical lines represent the 50th, 80th, 90th, and 95th quantiles (from left to right) for each strata. In the “Total”
distributions, the single red line represents the 80th quantile, which is the quantile the Service uses as a prediction
of eagle collisions.
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Table B-10 is a summary of model outputs (take predictions in eagles per year) for each species
by Alternative and season/strata, including the total annual prediction. Outputs include the mean,
standard deviation (SD), median (Q50), 80th quantile (Q80), 90th quantile (Q90), and 95th
quantile (Q95). Colored outputs are predictions at the 80th quantile, reflecting our policy to
conservatively predict fatalities when authorizing eagle take. Numbers in yellow are those
predictions for the Preferred Alternative. Should that Alternative be chosen, yellow numbers
would be the number of fatalities authorized for each species of eagle, rounded up to the nearest
whole number.
Table B-10. Fatality Predictions by Season and Quantile for Each Species and Alternative
Bald Eagles
Mean

SD

Q50

Q80

Golden Eagles
Q90

Q95

Mean

SD

Q50

Q80

Q90

Q95

Alternative 1
Spring

1.36

0.92

1.16

2.00

2.58

3.14

0.30

0.22

0.24

0.44

0.58

0.72

Summer

0.92

0.63

0.77

1.35

1.74

2.13

0.07

0.07

0.05

0.11

0.16

0.21

Fall

0.54

0.38

0.46

0.81

1.04

1.27

0.40

0.28

0.33

0.58

0.76

0.94

Winter

0.99

0.67

0.84

1.46

1.88

2.28

0.51

0.35

0.43

0.75

0.97

1.18

TOTAL

3.81

1.35

3.63

4.86

5.61

6.29

1.27

0.50

1.20

1.65

1.94

2.21

Alternative 2
Spring

1.19

0.80

1.01

1.75

2.24

2.72

0.26

0.19

0.21

0.38

0.50

0.62

Summer

0.79

0.54

0.67

1.17

1.51

1.84

0.06

0.06

0.05

0.10

0.14

0.18

Fall

0.47

0.33

0.40

0.70

0.90

1.10

0.34

0.24

0.29

0.51

0.66

0.81

Winter

0.86

0.58

0.73

1.27

1.64

1.98

0.44

0.30

0.37

0.65

0.84

1.02

TOTAL

3.31

1.17

3.16

4.22

4.88

5.47

1.10

0.44

1.04

1.43

1.68

1.92

Alternative 3

3

Spring

1.10

0.73

0.94

1.61

2.08

2.52

0.24

0.17

0.20

0.35

0.46

0.58

Summer

0.67

0.46

0.57

0.99

1.28

1.55

0.05

0.05

0.04

0.08

0.12

0.15

Fall

0.48

0.34

0.40

0.71

0.92

1.13

0.35

0.25

0.29

0.51

0.67

0.83

Winter

0.99

0.67

0.84

1.46

1.88

2.28

0.50

0.35

0.42

0.74

0.97

1.18

TOTAL

3.23

1.14

3.08

4.12

4.75

5.32

1.15

0.47

1.07

1.50

1.77

2.02

Conclusion

Annual fatality predictions calculated here will be used to calculate the amount of eagle take to
be authorized over the tenure of a 30-year Section 10 ITP. The modelling described above
predicts, at the 80th quantile of the Preferred Alternative, that 4.86 bald eagles and 1.65 golden
eagles will be killed annually at the Project. Over thirty years, that equates to 145.8 bald eagles
and 49.5 golden eagles. If an eagle take authorization is given for this project, the Service would
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round these numbers up to the nearest whole number and authorize the incidental take of 146
bald eagles and 50 golden eagles over the 30-year permit term.
4
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