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Acronyms and Abbreviations

ACM
ac
ac-ft
AWS
bgs
BMP
BLM
BOP
CCSM
CIG Plant
cC

cy
DEIS
EIA
EIS
EO
ESA
FAA
FEIS
ft
GHG
GSU
IM
LiDAR
LWC
MASW
MH
met
NEPA
NPDES
NREL
NRHP
o&M
PA
PCW
POD
RFO
RMP
ROD
ROW
RPS

Applicant Committed Measure

acre

acre-feet

AWS Truepower

below ground surface

Best Management Practices

Bureau of Land Management

balance of plant

Chokecherry and Sierra Madre
Colorado Interstate Gas Rawlins Operations Facility
Chokecherry development area

cubic yard

Draft Environmental Impact Statement
Energy Information Administration
Environmental Impact Statement
Executive Order

Endangered Species Act

Federal Aviation Administration

Final Environmental Impact Statement
feet

greenhouse gas

generator step-up

Instruction Memorandum

light detection and ranging

Low water crossing

Multi-Channel Analysis of Surface Wave
Miller Hill portion of the Sierra Madre development area
meteorological (as in met tower)
National Environmental Policy Act
National Pollutant Discharge Elimination System
US Department of Energy’s National Renewable Energy Laboratory
National Register of Historic Places
operations and maintenance
Programmatic Agreement

Power Company of Wyoming, LLC

Plan of Development

Rawlins Field Office

Resource Management Plan

Record of Decision

right-of-way

Renewable Portfolio Standard
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SEO
SCADA
SCB
SGCA
SM
SODAR
SpCC
SWCA
SWPPP
TOTCO
USFWS
VRM
WEST
WGFD
WHMA
WTG

State Engineer’s Office

Supervisory Control and Data Acquisition
Sage Creek Basin

sage-grouse core area

Sierra Madre

sonic detection and ranging

Spill Prevention, Containment, and Control Plan
SWCA Environmental Consultants

Storm Water Pollution Prevention Plan
The Overland Trail Cattle Company

US Fish and Wildlife Service

visual resource management

Western EcoSystems Technologies, Inc.
Wyoming Game and Fish Department
Wildlife Habitat Management Areas
Wind Turbine Generator
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1. Project Overview and Purpose and Need

This chapter describes the Chokecherry and Sierra Madre Wind Energy Project (Project) and
Power Company of Wyoming LLC’s (PCW) purpose and need for the Project. This chapter
includes a description of the Project wind resource and summarizes the nation’s demand for
clean, renewable energy, a demand that this Project will help fulfill.

1.1 Demand for Renewable Energy

The United States is facing an unparalleled energy challenge resulting in a critical need for the
development of clean, renewable energy. The Energy Information Administration (EIA) projects
that renewable-generated electricity will account for 15 percent of the total U.S. electricity
generation by 2035 (EIA 2011). This growth is fueled by the rapid expansion of non-
hydroelectric renewable generation to meet greenhouse gas (GHG) reduction goals and state
mandates for renewable energy production. Nowhere is the demand for renewable energy
stronger than in the Desert Southwest (consisting of the states of California, Arizona and
Nevada) where there is a convergence of strong load growth, ratepayer demand for renewable
energy and increasing legislative mandates.

According to the 2010 US Census, the Desert Southwest saw a 13 percent population increase
between 2000 and 2010 (US Census 2011). Data from the Energy Information Agency shows
that the electricity demand for the Desert Southwest states between 2000 and 2009 (the last
year data was available) increased more than 34,000 GWh/yr (EIA 2010). As demonstrated by
the steady population growth and increased demand for electricity, this region has a need for
new electricity sources. In addition, legislators and ratepayers in these areas have
demonstrated the desire for a substantial amount of their electricity to come from clean,
renewable sources by creating Renewable Portfolio Standards (RPS). Currently, the percentage
of electricity consumed that must come from renewable sources is mandated at the following
levels:

e California: 33% by 2020

e Nevada: 25% by 2025

e Arizona: 15% by 2025

In 2008, a study by National Grid estimated 55,000 gigawatt-hours per year (GWh/yr) of new
renewable generation would be necessary to meet these standards. As it stands today, wind is
the ideal source for much of this new renewable energy due to the availability and reliability of
the wind resource in the Western United States (especially Wyoming), the high level of
technological maturity, the price competitiveness compared to other renewables, the
compatible land use with Western ranching and farming, and the minimal water requirements
for project operation. A September 2011 study by the Western Electricity Coordinating Council
showed that Wyoming wind is the best source of cost-effective, high-capacity renewable
energy to help meet the demands of California’s future energy market.
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In addition to the renewable portfolio standards established by individual states, the U.S. has
also developed energy policies driven by the desire to reduce GHG emissions and improve the
nation’s energy security. As part of an overall strategy to develop a diverse portfolio of
domestic energy supplies for the future, the National Energy Policy of 2001 and the Energy
Policy Act of 2005 encourage the development of renewable energy resources, including wind
energy. The U.S. has significant potential for wind energy development, especially on public
lands in the West. Federal energy policies, including the following, have led to an increased
demand to develop cleaner, more abundant domestic supplies of energy.

National Energy Policy of 2001 was created by a National Energy Policy Development
Group to “develop a national energy policy designed to help the private sector, and, as
necessary and appropriate, State and local governments, promote dependable,
affordable, and environmentally sound production and distribution of energy for the
future.”

Executive Order (EO) 13212, Actions to Expedite Energy-Related Projects, was signed
on May 18, 2001, to implement recommendations from the National Energy Policy
Development Group to establish a policy that federal agencies should take appropriate
actions, to the extent consistent with applicable law, to expedite projects to increase
the production, transmission, or conservation of energy.

Energy Policy Act of 2005 (Public Law [P.L.] 109-58) was signed into law on August 8,
2005. Section 211 of the Act states, “It is the sense of the Congress that the Secretary of
the Interior should, before the end of the 10-year period beginning on the date of
enactment of this Act, seek to have approved non-hydropower renewable energy
projects located on the public lands with a generation capacity of at least 10,000-MWs
of electricity.”

Wind Energy Development Program Instruction Memorandum (IM) No. 2009-043 is
one of the efforts undergone by the BLM to further support wind energy development
on public lands and also to minimize potential environmental and sociocultural effects.
The BLM also previously initiated preparation of a Programmatic EIS in October 2003
and published the Record of Decision (ROD) for Implementation of a Wind Energy
Development Program and Associated Land Use Plan Amendments in 2005.

A number of IMs have been released in 2011 which update IM No. 2009-043 and
implement additional policies designed to further facilitate the environmentally
responsible development of solar and wind energy projects on public lands. Among
these are IM No. 2011-060 Solar and Wind Energy Applications — Due Diligence which
seeks to avoiding land speculation on rights-of-way by stringently applying existing due
diligence requirements to each application, as well as IM No. 2011-061 Solar and Wind
Energy Applications — Pre-Application and Screening which seeks to prioritize
applications with fewer resource conflicts and a likelihood of success by engaging in
additional up front screening of each application.

The Project is an ideal opportunity to allow the Department of Interior to meet a significant
portion of their obligations and objectives under the nation’s energy policies as well as to
provide a secure renewable energy resource that is in high demand.
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1.2 Regional and Site Wind Resource

The Western US contains some of the nation’s strongest on-shore wind resources. Based upon
wind resource mapping performed by AWS Truepower (AWS) for the US Department of
Energy’s National Renewable Energy Laboratory (NREL) shown in Figure 1-1, only about 2
percent of the continental US land area has the annual average wind resources above 20 mph
(8.8 meters per second) considered ideal for wind turbine operation. Much of the total ideal
wind resource exists in mountainous areas that are impractical for wind energy development.
However, about 5 percent of this ideal resource is concentrated in Carbon County, Wyoming,
much of which is located on the Project Site and on terrain well suited for wind energy
development (see Figure 1-2). With most of the remaining ideal wind resource either
undevelopable or east of Carbon County (and therefore further from the Desert Southwest),
the Project Site is uniquely suited to host a high-producing wind energy project.

Figure 1-1. US Wind Resource Map
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Figure 1-2. Wyoming Wind Resource Map

13 Project Overview

PCW proposes to construct and operate the Chokecherry and Sierra Madre (CCSM) Wind
Energy Project located in Carbon County, Wyoming. The Project consists of 1,000 wind turbines
capable of generating approximately 2,000 to 3,000 MW of clean, renewable wind energy. The
Project has a proposed life of 30 years after which the continued viability of the Project will be
reevaluated. The Project provides enough electricity to power more than 790,000 households,
resulting in a reduction in CO2 emissions of 7 to 11 million tons per year.*

The Project is situated within an area of primarily private and public lands, with some state
lands interspersed. The vast majority of the private lands are owned by The Overland Trail
Cattle Company LLC (TOTCO), an affiliate of PCW. PCW has obtained a wind easement from
TOTCO to use TOTCO’s private lands within the Overland Trail Ranch (the Ranch) for the
proposed wind energy project. Additional agreements would be obtained from other private
landowners if PCW plans to use other private lands for the Project. PCW has applied for the
necessary special use lease from the State of Wyoming, Board of Land Commissioners to
construct and operate the wind farm on state lands. The public lands are administered by the
Rawlins Field Office (RFO) of the Bureau of Land Management (BLM).

! This estimate assumes that wind generation is displacing traditional coal generation and that coal generation
produces average emissions of 1,050 tons of CO2 per GWh (EIA 2011, Tables A8 and A18)
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In 2008 PCW filed a Wind Site Testing and Monitoring Application (Application) with the Bureau
of Land Management (BLM) for a right-of-way (ROW) grant on the public lands encompassing a
portion of the Ranch. The Application Area includes the entire Wind Site Testing and
Monitoring Application Area and Application Areas for rights-of-way (ROWSs) of ancillary
facilities. The requested ROW grant is for a term of 30 years with the option to renew the ROW
grant and upgrade the wind facility, as necessary.

This Plan of Development (POD) is submitted in compliance with BLM guidance on processing
ROW applications for wind energy projects on public lands administered by the BLM (BLM
2008Db). Under the direction of the BLM, this Plan of Development (POD) has been developed to
be consistent with the Draft Environmental Impact Statement (DEIS) issued by the BLM on July
22,2011 (BLM 2011). Review and finalization of the Environmental Impact Statement (EIS)
document is ongoing. PCW anticipates BLM publishing the Notice of Availability of the Final EIS
in mid-2012. Revisions made to the EIS after issuance of the DEIS on July 22, 2011 may not be
reflected in this document.

14 NEPA Analysis and Site-Specific PODs

As set forth in the DEIS, BLM’s Proposed Action (Proposed Action) is to decide whether the area
identified in PCW’s application for a wind energy development right-of-way grant would be
acceptable for development of a wind farm and identify the appropriate development strategy.
The BLM has determined that an EIS is required under the National Environmental Policy Act of
1969 (NEPA, Title 42 United States Code [USC] Section 4321, et seq.) to analyze and disclose the
potential environmental impacts of the proposed project for BLM decision-making.

Due to the large area considered and substantial number of turbines to be sited, the BLM has
decided to go through the NEPA process to establish a strategy for future development. Future
siting of wind turbine generators (WTGs) and associated PODs would be submitted consistent
with the strategy adopted in the Record of Decision (ROD) for the EIS. While the broad-scale EIS
evaluates a general area, specific effects will be evaluated in subsequent NEPA analysis based
on site-specific proposals within the selected alternative boundary

BLM has proposed submission of four, possibly five, separate site-specific PODs in alignment
with the right-of-way grant applications filed by PCW. They are:

1. Theinternal haul road

2. The rail distribution center (may be a separate POD or combined with the internal haul

road)

3. The Sierra Madre development area

4. The Project transmission line

5. The Chokecherry development area

The site-specific PODs will be submitted in sequence in accordance with the BLM’s ROD.
Currently, PCW anticipates filing the site-specific PODs in the order identified above.
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Depending on the terms and conditions of the ROD, PCW would likely file the site-specific PODs
such that construction for the internal haul road could begin in year 1, the rail center in year 1,
the Sierra Madre development area in year 2, the transmission line in year 3, and the
Chokecherry development area in year 3. Construction of the various Project components may
occur over a number of years; however, in compliance with proposed BLM mitigation measure
GEN-1, PCW would limit surface disturbance to areas where turbines would be constructed
within 12 months with a goal to mitigate effects from surface disturbance to wildlife, soils,
water, and vegetation. Alternatively, PCW has proposed sequencing the site-specific PODs
based upon annual construction activities rather than by Project component and right-of-way
grant application. Such sequencing meets the purpose and intent of GEN-1 while allowing PCW
to incorporate design changes learned through Project construction. It would also allow PCW
to incorporate improvements in Project components resulting from technological advances.
This alternate approach would serve to minimize variance requests.

The site-specific PODs will contain a detailed engineering design describing specific activities in
the necessary detail to allow BLM to evaluate and analyze site-specific impacts. Prior to
submission of the site-specific PODs, threatened and endangered species surveys, BLM
sensitive species surveys, cultural surveys and other field surveys will be conducted as required
by BLM in the ROD. The results of these surveys will be incorporated into the site-specific PODs
and accompanying reclamation plans, and appropriate avoidance, minimization and mitigation
measures applied consistent with the ROD.

15 PCW'’s Purpose and Need for Project

PCW conceptualized the Project in response to the high demand for renewable energy and
exceptional wind resources described above. Several factors discussed below form the purpose
and need for the Project.

PCWs purpose and need for the Project contains four main components:
e Extracting the maximum potential wind energy for the site;
e Developing a 1,000 wind turbine project with an installed capacity of between 2,000
MW and 3,000 MW,
e Developing the Sierra Madre development area first; and
e Constructing the Project as rapidly as possible on an optimized schedule?.

Extracting the Maximum Wind Energy Potential
As discussed in Section 1.1 above, the nation is facing an unparalleled energy challenge
resulting in a critical need for development of clean, renewable energy. This critical need

2pcwW originally proposed building the Project over a three year period. To mitigate potential socio-economic
effects caused by a large labor force, PCW agreed to a four year construction period. In the DEIS, BLM evaluated a
five year construction period which was incorporated into proposed mitigation measure GEN-1.
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results from both state RPS requirements and projected load growth demand. PCW has met
with a number of potential customers who may purchase the clean, renewable wind energy to
be generated from the Project. Based upon these discussions, PCW reasonably believes that it
can and will sell all power generated from the Project. The market-based demand for
renewable energy in the Desert Southwest region has been well documented and is discussed
in Section 1.1 above. Moreover, at the January 25, 2010 meeting of the Wyoming
Infrastructure Authority Board, a Black & Veatch presentation (Black & Veatch 2010) provided
an estimate that in 2014 California alone will require 24,191 GWh of additional renewable
energy to meet its RPS goal. Therefore, the estimated 7,000 to 10,500 GWh/yr of the Proposed
Action is less than one-third to one-half of the estimated need for California alone in 2014. In
addition to the Desert Southwest region, there are additional markets that may represent sales
opportunities for PCW depending on available transmission.

Extracting the maximum potential wind energy for the site is also supported by the BLMs Final
Programmatic EIS on Wind Energy Development on BLM Administered Lands in the Western
United States (BLM 2005), and BLMs Wind Energy Development Policy (BLM 2008b) which
states that “[f]ollowing a strategy of extracting the maximum potential wind energy from a
given site will minimize the overall environmental impacts.”

The high demand and multiple markets for this renewable energy resource as well as the
minimization of impacts make development of the Project to its maximum potential the most
prudent development strategy.

Wind Turbine Numbers and Installed Capacity

Turbine Models. PCW has not determined the wind turbine models that will be used for the
Project. Turbine technology has made significant advances in the past five years with several
manufacturers introducing new, more efficient and larger capacity models. This trend can be
expected to continue in the foreseeable future, therefore PCW will select turbine model(s) for
the Project at the time the final, site specific PODs are developed. This will allow PCW
maximum flexibility to select the most appropriate model(s) for the Project at the time of
development. At Project conception, commercially available wind turbines believed suitable for
the Project had nameplate capacities of between 1.5 and 3 MW each.

Transmission Interconnections. PCW is anticipating a connection onto one of the several
transmission projects being developed in Wyoming, including Energy Gateway West and South,
Zephyr, Overland, and TransWest Express. Each of these lines have design options for up to
3,000 MW. A portion of the generation could also be connected to the existing PacifiCorp 230
kV transmission line on the northern edge of the Project Site.

Number of Wind Turbines. PCW determined that development of the entire Chokecherry and
Sierra Madre Wind Site Testing and Monitoring Areas (WYW-166845 and WYW-166846) using
the Applicant Committed Measures (ACM) listed in Appendix A (with the exception of A-1-03,
keeping development outside Sage Grouse Core Area) could host up to 2,387 wind turbines.
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Removing all locations within Sage Grouse Core Area reduced the potential number of turbines
by 397, many of which were located in the high-wind portions of Miller Hill. Further removing
an additional 52 turbines with below-acceptable wind resource, PCW found that the Project site
could host up to 1,938 wind turbines. However, such a dense build-out of the site would lead
to significant wake losses on many turbines, as well as locating many turbines in areas with
lower-than-ideal wind resource. By increasing the spacing between turbines slightly and
avoiding some lower wind locations, the Project would have a better overall efficiency and
return on investment. PCW therefore determined that a total Project size of 1,000 turbines was
ideal for the Project site.

Project Size. After consideration of all of the above factors, PCW determined that a 1,000 wind
turbine development with a name plate capacity of between 2,000 and 3,000 MW meets PCW’s
purpose and need of extracting the maximum wind energy from the site. The Project is not
constrained by buildable terrain and 1,000 turbines is a reasonable number of generators for
the Project area, current available turbine models range in nameplate capacity from 1.5 to 3
MW, and transmission is expected to be available to transmit up to 3,000 MW to the Desert
Southwest and other potential markets.

Since the object of the Project is to serve the renewable energy demands of a market distant
from the Project Site, specifically the Desert Southwest, the Project has the additional cost
burden of long-distance transmission wheeling charges, something most domestic wind energy
projects do not face. As with all other forms of energy generation designed to be coupled with
long-distance transmission, the economics of such projects are stronger as the projects increase
in size. PCW therefore determined that a project of a size similar to many other wind projects
(500 MW or less) would not be economically sufficient, and that a much larger size would be
required.

Developing Sierra Madre First

The Sierra Madre development area possesses the best, highest-quality wind resource within
the Project Site and therefore the highest wind energy potential. Developing this area first will
result in an earlier return on investment for PCW, improved Project economics, and earlier
availability of clean wind energy to consumers.

Construction Schedule

PCW'’s purpose and need as described in the December 2009 letter to the BLM (PCW 2009)
included development of the Project over a three year period to minimize invested capital prior
to generating a return on investment. Constructing the Project in this well-planned, optimized
time frame also brings the Project to fruition as soon as practicable, thus leading to more clean
energy being available sooner which will also help reduce pollution and greenhouse gas
emissions generated by traditional fossil fuel-based energy sources.

As part of PCW’s Applicant Proposed Alternative submitted in April 2010 to the BLM (PCW
2010), PCW prepared a 4-year construction schedule which contemplated commencing
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infrastructure work prior to the mobilization of a full construction crew. This schedule was
developed to mitigate concerns regarding potential socioeconomic impacts during the first year
of construction. This schedule also provided a contingency in the event the ROD was issued
later in the construction season when it would be too late to commence turbine pad
construction but when infrastructure construction could still begin. This contingent year was
referred to by PCW as “year 0”.

The DEIS introduced and evaluated a proposed mitigation measure labeled GEN-1 that has the
practical effect of extending the construction period an additional construction season by
incorporation of the contingent year 0 as an additional construction year thereby creating a five
year schedule. To maintain consistency with the DEIS, PCW has prepared a construction
schedule that includes five years of Project construction. A detailed description of this
schedule is provided in Section 4.4.1 and is also applied to the example Project layout in Section
8.11.

PCW recognizes that the schedule has evolved throughout the EIS process in an effort to
address potential resource impacts. PCW’s purpose and need continues to be construction of
the Project as expeditiously as possible for the reasons outlined in the original December 2009
letter. While PCW has prepared a revised Project schedule consistent with mitigation measure
GEN-1, PCW will continue to work with BLM to identify methods of accelerating construction
where feasible and consistent with BLM’s ROD.

Summary

PCWs purpose and need is to plan, develop, construct and operate a wind energy project
capable of supplying a significant portion of the Desert Southwest’s demand for renewable
energy at market based rates. PCW can best accomplish this by building a 1,000 wind turbine
project with an installed capacity of between 2,000 and 3,000 MW that will extract the
maximum potential from the wind energy site. Developing the areas with the highest wind
resource first (e.g., Sierra Madre) and constructing the Project on an optimized schedule also
directly affect Project economics. The Project is designed to achieve a balance between
renewable energy demands, project economics, and environmental sensitivities.
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2. Project Site Characteristics and Environment

The proposed Project consists of 1,000 wind turbines and associated infrastructure capable of
generating approximately 2,000 to 3,000 MW of clean, renewable wind energy. This chapter
describes the Project location, site characteristics and environment.

2.1 Location

The Project is located primarily within the bounds of the Ranch in Carbon County, Wyoming.
The Ranch is operated by TOTCO as a cattle ranch with some associated agricultural production
and is located south of the communities of Rawlins and Sinclair and west of Saratoga. The
Ranch boundary is within Townships 16 through 21 North and Ranges 85 through 89 West of
the 6" Principal Meridian, Carbon County, Wyoming. Comprising approximately 320,000 acres,
the Ranch has sufficient room to accommodate roughly 2,400 wind turbines. The boundary of
the Ranch is shown on Figure 2-1 and Figure 2-2.

For development and permitting purposes, the land on which the Project will be located is
divided into two separate areas: “Chokecherry” is the northern portion, and “Sierra Madre” is
the southern portion. Figure 2-1 and Figure 2-2 display the extent of the separate ROW
application areas for Chokecherry and Sierra Madre as defined in Section 1.1 and Figure 1-2 of
the DEIS (BLM 2011), with the combined lands referred to collectively as the Project Application
Area. The portions within each application area on which PCW expects Project facilities to be
located are referred to as the development areas, also shown in Figure 2-1 and Figure 2-2,
which are primarily the portions of each application area outside the Sage Grouse Core Area
(see Section 7.1.2) and those lands PCW has applied for which BLM has not yet taken action.
The combined development areas are collectively referred to as the Project Site.

2.2 Site Characteristics

The site characteristics of the Project Site are ideal for wind energy development. These
characteristics are discussed below.

2.2.1 Terrain

The terrain of the Project Site includes high desert, sagebrush steppe, rolling hills, elevated
plateaus, and some meadows. The elevation of the site ranges from 6,500 feet above mean sea
level near the North Platte River to nearly 8,500 feet on the northeastern edge of Miller Hill. A
terrain map of the site is included as Figure 2-2.
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Figure 2-1. Ranch Location within Carbon County, Wyoming
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The site is dominated by three topographic features separated by a wide valley. To the north,
the Chokecherry development area consists of ridges and rolling hills (including Chokecherry
Knob and Sheep Mountain) that generally slope downward from the southwest to the
northeast toward the North Platte River. Most of the northern portion of the Chokecherry
development area is defined by a small east-west ridge known as the Hogback, and the south is
defined by a nearly shear face known as the Bolten Rim.

Figure 2-3. Terrain in northern (left) and southern (right) Chokecherry

The Sierra Madre development area of the site is dominated by Miller Hill in the southwestern
portion of the Project Site. This hill is essentially a mesa with fairly steep slopes, although the
slopes are moderated in the northeast and southern portions of the hill. The top of the hill
slopes gently toward the southwest; it is relatively flat near the rim, but becomes more
undulating approximately one mile from the rim edge. The area east of Miller Hill is mostly
rolling hills and low ridges.
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Figure 2-4. Terrain on (left) and below (right) Miller Hill
The southeast portion of the Sierra Madre development area includes Sage Creek Rim, which

has terrain similar to Miller Hill, although this feature is not as large or high. Only a small
portion of the top of the hill is within the Project Site.
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The area between these features is a desert valley comprised of Sage Creek and a number of
small ephemeral tributaries. Much of this valley is outside the development areas for wind
turbines, although the Project haul road (see Section 2.5) and internal transmission line (see
Section 2.8) cross the valley.
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Figure 2-6. Terrain in Sage Creek Valle

2.2.2 Wind Resource

PCW has undertaken an industry-leading effort to accurately measure and map the wind
resource on the Ranch. Since mid-2007, PCW has had meteorological (met) towers installed to
analyze and record the wind conditions. PCW has installed 34 met towers across the Ranch, of
which 32 are presently in operation throughout the wind development areas. PCW has also
invested in a sonic detection and ranging (SODAR) unit to measure the wind conditions up to
200 meters above ground level, and is using the SODAR in conjunction with the met towers to
carefully map the wind shear characteristics across the site.
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Figure 2-7. Project Met Tower and SODAR Unit

PCW has engaged AWS to develop and manage the Project’s wind resource measurement
program. AWS is a respected wind industry leader in the analysis of wind resource data, and
has pioneered many techniques. AWS is frequently used by leading wind developers, lending
institutions, and government agencies such as NREL. PCW and AWS are working closely to
ensure that the program evaluates all areas of project development and meets industry best
practices.

The wind resource monitoring program has verified that the Project Site has large areas of Class
5 (deemed “Excellent” by NREL), Class 6 (“Outstanding”), and Class 7 (“Superb”) wind. AWS has
mapped wind conditions across the Project Site. These maps are being used to evaluate
potential wind turbine layouts, ensuring a high degree of project efficiency. These large
expanses of land with high wind conditions are a unique feature of the Project Site.
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Flgure 2-8. Wind Resource Map of Project Site

2.2.3 Geology
The known geology of the Project Site is discussed below.

2.2.3.1 Surface Geology

According to Chapman et al. (2004), surface geology of the Project Site consists of Quaternary
alluvium, colluvium, outwash deposits, and eolian deposits derived from Tertiary and
Cretaceous claystone, sandstone, and sedimentary rock (majority of Project); and Quaternary
alluvium and colluvium, gravel and fan deposits, and areas of active and stabilized dune sand
and loess underlain with Tertiary and Cretaceous siltstone, sandstone, claystone, and areas of
shale marlstone (northeast portion of the Chokecherry Development Area).

Chokecherry

The Chokecherry Development Area is covered primarily by residuum and slopewash and
colluvium landforms mapped by Case et al. (1998). The residuum landform is composed of
residuum mixed with alluvium, eolian, slopwash, grus, and/or bedrock outcrops. The
slopewash and colluvium landform is composed of scattered deposits of slopewash, residuum,
grus, glacial, periglacial, alluvium, eolian, and/or bedrock outcrops. In addition, alluvial fan and
dissected alluvial fan landforms are located around the Grenville Dome within the Chokecherry
Development Area, and alluvium and bedrock landforms comprise small areas on the extreme
northern, eastern, and southern portions of the Project Site. The alluvial fan and dissected
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alluvial fan landforms are fan deposits mixed with scattered deposits of slopewash and
residuum. The bedrock landform is defined as bedrock and glaciated bedrock including hot
spring deposits and volcanic necks, mixed with scattered shallow deposits of eolian, grus,
slopewash, colluvium, residuum, glacial, and alluvium.

Sierra Madre

The majority of the Sierra Madre Development Area is covered by the residuum landform
defined by Case et al. (1998). Small areas around the perimeter of the application area are
covered by the landslide landform, which is composed of landslide deposits mixed with
scattered deposits of slopewash, residuum, Tertiary landslides, and bedrock outcrops. The
slopewash and colluvium landform comprises fingers of surface landforms in the northern,
southern, and extreme eastern portions of the development area. The dissected alluvial fan
landform comprises a very small area on the extreme eastern portion of the Sierra Madre
Development Area.

The composition of overburden soils in some areas of the Project Site may necessitate
consideration of over-excavated foundations at a few wind turbine sites. The composition and
thermal properties of the soils may also lead to the review of the need for engineered backfill in
some underground collection system trenches. The composition and thermal properties of
overburden soil will be evaluated as part of a detailed geotechnical investigation conducted
prior to the final design.

2.2.3.2 Bedrock Geology

In August 2011, Terracon performed a preliminary geotechnical investigation of the Project Site.
This investigation included 26 subsurface borings plus 6 electrical and thermal resistivity test
sites, all performed per typical industry practice and standards. The investigation results
showed that bedrock competent for foundation construction was found throughout the Project
Site, covered by between 0 and 24 feet of overburden (typically less than 10 feet). In this
context, competent bedrock is defined as un-weathered rock that is likely suitable for
supporting large foundations. As part of a future, more detailed geotechnical investigation,
bedrock will be cored to more precisely define the depth to competent rock. Samples collected
from bedrock coring will be analyzed to determine with more certainty if the rock is suitable for
foundation installation. In the areas where bedrock was found to be both very shallow and
highly cemented, it may be necessary to review alternative methods for rock break-up for
foundation installation and underground collection system trenches (such as pneumatic
breakers or blasting).

Chokecherry

The entirety of the Chokecherry Development Area, excepting only a few proposed turbines
along the northern margin, is sited on Mesaverde sandstones and shales of the Kindt Basin.
The Kindt Basin is a shallow syncline where Mesaverde sandstones and shales are underlain by
Steele Shale on the flanks of the syncline and are overlain by Lewis Shale in the structural
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center of the feature. The Mesaverde sandstones are well exposed and form prominent cliffs
and ridges around the basin.

Geotechnical boring logs from the initial investigation indicate that bedrock across the
Chokecherry Development Area is at or near the ground surface. Bedrock is a mix of claystone
and sandstone, commonly interbedded.

Sierra Madre

In the Sierra Madre Development Area, the Miller Hill plateau is an extension of the Sierra
Madre range as it plunges northwestward through the Project Site toward the Atlantic Rim, a
topographically high trend of westward-dipping Mesaverde sandstone strata on the eastern
margin of the Washakie basin. The dissected Miller Hill plateau is held up by a resistant cap of
Miocene sediments. High elevations of the Sierra Madre Development Area, including Miller
Hill and Sage Creek Rim, are capped by these resistant Miocene sediments. The majority of
turbines below Miller Hill are sited on the Niobrara formation and the Frontier formation and
Mowry and Thermopolis shales. The lowest portions below Miller Hill and the majority of the
turbines in Sage Creek Basin are sited on Steele shale that extends across the valley between
the Chokecherry and Sierra Madre Development Areas. Turbines are not sited within mapped
landslide deposits.

Geotechnical boring logs completed on the Miocene cap of Miller Hill show depths to
competent bedrock ranging from 5 to 7 feet below ground surface (bgs); bedrock is sandstone
or conglomerate. Weathered bedrock was observed at shallow depths (1 to 5 feet bgs).
Claystone bedrock was observed at variable depths in borings completed at lower elevations
within the Niobrara formation (1 foot bgs for weathered claystone; up to 9 feet bgs for
competent rock).

Conglomerate bedrock was encountered at 3 feet bgs in a boring completed within the
Miocene sediments on Sage Creek Rim. At lower elevations within the Steele shale of Sage
Creek Basin, interbedded sandstone and claystone was observed at 3 feet bgs, giving way to
claystone at 7 feet bgs.

Interconnection Substation, Rail Facility, Haul Road, and Internal Transmission

The area of the interconnection substation is within alluvium and colluvium (intermittent layers
of clay, silt, and sand) overlying the Steele shale and Niobrara formation. Geotechnical boring
logs indicate that the depth to claystone bedrock ranges from 2 feet bgs in the northeast corner
to 24 feet bgs in the southwest corner of Township 21 N, Range 86 W, Section 31 (bedrock
depths were 2, 3, 5, 7, and 24 feet bgs).

The primary rail site development area (see Figure 3-14) is sited primarily on Miocene
sediments and Quaternary alluvium and colluvium deposits. The eastern and southern edges
are underlain by the Frontier formation. The southern portion of the development area also
extends into the Steele shale and Niobrara formation. A geotechnical boring completed within
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Township 21 N, Range 86 W, Section 29 (Frontier formation) suggests that the depth to
claystone bedrock (4.5 feet bgs) is consistent with what was observed in Section 31.

The proposed haul road and internal transmission lines cross the same bedrock units discussed
in the Chokecherry and Sierra Madre sections above as they pass through and between these
development areas. Outside of these development areas, a geotechnical boring completed
along CR407 (CIG Plant Road) shows that claystone bedrock is only 3 feet bgs. Bedrock is also
very shallow near where the proposed haul road intersects the Bolten Road (1 foot to
claystone) and in the southern portion of Sage Creek Basin (1.5 fet to sandstone; claystone at
10 feet bgs).

2.2.4 \Vegetation

To better understand site-specific vegetation and habitat conditions across the Project Site,
SWCA Environmental Consultants (SWCA) completed a detailed vegetation mapping effort in
2009. Vegetation was characterized at more than 500 locations across the Ranch (both within
and outside the Project Site) and within 3-miles of the Ranch boundary. The resulting
information was critical for the quantification of the availability and quality of greater sage-
grouse habitat across the Project Site.

For each vegetation sampling location, vegetation attribute data were collected to quantify and
characterize vegetation conditions (e.g., abundance of plant species and overall structure of the
vegetation). Attribute data collected included a list of overstory and understory vegetation and
functional groups, dominant plant species, percent cover estimates, shrub density, and
overstory and understory height. The locations of any rare plant species and noxious weed
occurrences were documented and recorded using sub-meter resolution GPS technology.
Physiographic features (e.g., topography, soil, geologic formation, slope, elevation) were
recorded and georeferenced for the surrounding area of each sampling transect. Photopoints
were established along each transect and six digital photos were taken for each location.

The data collected were used by SWCA to create a high-resolution (4 m?) vegetation
classification (Figure 2-9) that has been used as the basis for many of PCW’s planning efforts
(sage-grouse conservation projects, avian surveying locations, project design, etc.). Among the
existing vegetation of the Ranch, plant communities were categorized into seven vegetation
classifications primarily defined by dominant vegetative functional groups and dominant
species, and include:

e sparsely vegetated

e aspen/mixed conifer woodlands

e saltdesert shrub

e sagebrush steppe - characterized by both mountain big sagebrush (Artemisia tridentata

ssp. vaseyana) and Wyoming big sagebrush (Aretmisia tridentata ssp. wyomingensis);
e montane shrubland
e upland grasslands
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e lowland mesic zones

Sagebrush steppe was further divided into two classifications, sagebrush steppe and dense
sagebrush communities, which are characterized by overall canopy cover and shrub density of
varying sagebrush species. In addition, lowland mesic zones include three vegetation
communities found in areas associated with hydric conditions and are specific to riparian areas,
mesic meadows, and/or National Wetlands Inventory (NWI) wetlands. These three vegetation
communities were grouped into one vegetation class, lowland mesic zones, to more accurately
assess habitat that is seasonally utilized by greater sage-grouse. Additional land cover includes
portions of the Ranch that are either barren landscapes or open water, or areas that have been
exceedingly modified by human development, i.e., developed/urban areas, roadways (barren
landscapes), and agriculture/pastureland. Approximately 82.3 % of the Ranch (255,708 acres) is
covered by either sagebrush or salt desert shrub communities, while other less frequently
occurring plant communities are more restricted by elevation, topography, soil, hydrology, and
development.

Figure 2-9 shows the general locations for these dominant vegetation cover types on the Ranch.
Greater detail on the vegetation cover is provided in Section 6.4.
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Figure 2-9. Dominant Vegetation Cover Map of Project Site
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2.2.5 Water Resources
The spectrum of water resources that exist within the Project Site are discussed below.

2.2.5.1 Surface Water Resources

The Project Site is located within Division 1 of the Wyoming State Engineer’s Office (SEO) and
includes waters in both the North Platte River and Little Snake River drainages. The surface
water resources within the Ranch boundary include the North Platte River as well as several
perennial streams including Sage Creek, Miller Creek, and Rasmussen Creek in the North Platte
drainage and Muddy Creek in the Little Snake drainage. In addition, there are several
ephemeral streams and a few isolated springs located throughout. There are also numerous
stock ponds and some larger irrigation reservoirs including Kindt, Rasmussen, Johnson, and
Sage Creek reservoirs.

2.2.5.2 Groundwater Resources

Groundwater resources and well yields within the Project Site are variable due to rapidly
changing geologic features, varying dependence on recharge, and extensive faults and fractures
throughout the area. The primary accessible water bearing formations on the property include
alluvial, and Mesaverde and Nugget Sandstone formations. Yields and depths of each aquifer
are highly variable and dependent upon specific well locations. Confined conditions in some
formations have led to artesian wells in a few isolated areas of the Project Site.

Portions of the Project Site are located in areas identified by the SEO as being hydrologically
connected to the North Platte River and/or its tributaries. New groundwater resource
development opportunities in those areas that are hydrologically connected to the North Platte
River system may be limited by the North Platte Decree as implemented by the SEO.

2.2.5.3 Municipal Resources

Municipal supplies for the City of Rawlins and the Town of Sinclair are located in close proximity
to the Project Site. Opportunities to obtain both raw water and treated water from Rawlins
and Sinclair may exist in certain locations. The raw water supply pipeline for Rawlins runs from
their well field south of the Project Site north along WY71/CC401 (Sage Creek Road) through
the Sierra Madre Development Area and along the western edge of the Chokecherry
Development Area. Treated water supplies may be available along the north edge of the
Chokecherry Application Area near Sinclair and the Colorado Interstate Gas Rawlins Operations
Facility (CIG Plant).

2.2.6 Water Use and Rights

The Project will require water for industrial uses during construction (see Section 4.3.4), and
will have limited permanent water demands associated with operations (see Section 5.3). The
Ranch owns numerous direct flow, storage, and groundwater rights within the Project Site far in
excess of the amounts required to build, operate, and decommission the Project. These rights
are currently approved and adjudicated for irrigation, domestic, and stock watering uses. The
right to temporarily or permanently change the location and type of use of these existing water
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rights may be negotiated with TOTCO. Additional options to meet long term water supply
needs may include negotiation of a water supply agreement with the City of Rawlins or Town of
Sinclair. The specific water rights that will supply each sequence of the Project will be identified
in the site-specific PODs.

2.2.7 Land Ownership

The Project Application Area is located primarily on the Ranch. Much of the Ranch is located
within an ownership region known as the “checkerboard”, in which land section ownership
alternates between private lands (mostly owned by TOTCO) and federal lands managed by the
BLM. A small percentage of State Board and Wyoming Game & Fish Department (WGFD) lands
are also within the Project Application Area. The Chokecherry Development Area is completely
within the “checkerboard”. The majority of Sierra Madre Development Areais in the
“checkerboard” except for the southern portion in Townships 16N and 17N, Ranges 87W to
89W. The breakdown of land ownership within the Application Areas is shown in Table 2-1; a
map is included in Figure 2-10.

Table 2-1. Project Application Area Land Ownership

Bureau of Land 107,175 | 48% 48,601 | 46% 58,574 | 50%
Management

State Board and 10,314 | 5% 1,937 | 2% 8,377 | 7%
Wyoming Game &

Fish

Private 105,200 | 47% 54,881 | 52% 50,319 | 43%
TOTAL 222,689 105,419 117,270
Source: Chokecherry and Sierra Madre Wind Energy Project Draft EIS (BLM 2011)
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Figure 2-10. Land Ownership Map of Project Site

2.2.8 Land Availability and Use

The Project Site is mainly agricultural land managed by TOTCO, without any significant
commercial or industrial development except within the I-80 corridor. The communities of
Rawlins, Sinclair, and Saratoga are in the vicinity of the Ranch. There are no private year round
residences within the Ranch boundary, however, there are two private seasonal-use cabins in
the northern portion of the Sierra Madre development area, specifically small tracts in Section
9, Township 18 N, Range 88 W. TOTCO maintains the grazing leases on the federal property,
and operates the site as a cattle ranch with capacity for up to 5,000 head of cow/calf and
yearlings. The Ranch also has approximately 2,500 acres of irrigated hay fields which support
the cattle operation.

The northern boundary of the Project Site borders Interstate 80 and the Union Pacific Railroad,
allowing for the delivery of components and personnel with a minimum amount of
infrastructure development and effect on the nearby communities. In alignment with
Wyoming’s role as the nation’s leading energy exporting state, much of the region around the
Ranch is already involved in energy creation, mostly in the form of natural gas extraction.
Specifically, the Atlantic Rim natural gas development area is along the western boundary of
the Ranch. As such, the development of an energy project within the Ranch is not dissimilar to
other active energy development that has been underway in the region for decades.
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3. Project Components and Design

This section describes the individual components and design features that cumulatively
comprise the Project.

A full range of components and options that may be used for the Project are included in this
section to facilitate a comprehensive review process. While the design and function of each
major element of the Project is described in this section, the construction method is described
in Section 4. All final component selections and designs will be submitted to the BLM in the
site-specific PODs for detailed analysis.

31 Wind Turbines

The most significant element of the Project are the wind turbines. Wind turbines are devices
that convert the kinetic energy of the wind into electrical generation. The major components
of a wind turbine, shown in Figure 3-1, work together to accomplish this task. The movement
of air over the airfoils of the turbine blades induce lift, which causes the rotor (blades
connected to a central hub) to turn. This rotational mechanical energy is transferred to an
electrical generator located in the nacelle via the turbine’s drivetrain, which consists of
bearings, shafts, and in many turbine models, gearboxes. Rotation of the generator converts
the mechanical energy to electrical energy, which is transferred out of the turbine through a
series of cables, transformers, power electronics, and switchgear. The majority of the turbine
components need to be located high above the ground to facilitate the capture of strong and
even winds, and are therefore supported by a turbine tower. Each of these components are
discussed in more detail below.

While many designs have been tested, the most reliable design for wind turbines has been the
three-bladed, upwind, horizontal-axis “Danish” design on steel monopole towers described
above. The wind energy industry previously explored other wind turbine designs (two blades,
downwind, vertical axis, and lattice towers to name a few) but all utility-scale commercial wind
turbine manufacturers have migrated to the design presented in this section. While other wind
turbine designs exist in conceptual or research form, none of these designs are yet considered
commercially viable; all have an element of technological risk far too high for any utility-scale
wind energy project. Assuch, PCW is not considering these designs for the Project.

The discussion below includes the range of values and technology expected to be available over
the construction period of the Project. If any attributes of PCW’s final selected turbine models
deviate significantly from what is discussed below, PCW will highlight those attributes in the
site-specific PODs.
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Figure 3-1. Wind Turbine Diagram

Figure 3-2. Example Modern Wind Turbines in Wyoming
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3.1.1 Rotor

A wind turbine rotor consists of three individual blades connected to a central hub. The hub
connects onto the low-speed shaft in the turbine’s nacelle (see Section 3.1.2). The hub is
usually covered by a fiberglass nosecone to provide protection from the elements and improve
aesthetics.

Wind turbine blades are constructed with a fiberglass reinforced epoxy or polyester resin airfoil
placed on a round steel root. Increasingly, blades also include carbon fiber to increase overall
length (as longer blades capture more energy) and strength without adding significant weight.
Airfoils designed specifically for wind turbines, and other innovations including twist and
coatings, increase overall blade efficiency and reduce operational noise.

Most modern wind turbines utilize some form of pitch control for the blades in the rotor. At
periods of low wind, blades are pitch to capture as much wind energy as possible until the
turbine reaches rated power. To regulate the turbine’s output power at rated, and avoid the
airfoil going into stall, the blade pitch is feathered out of the wind to varying degrees
(dependent upon wind speed). When turbines are shut down, the blades are feathered
completely out of the wind to minimize the lift on the blades and the overall forces on the
turbine. The blade pitch can be accomplished either through hydraulic or electric motor
systems depending upon the turbine model.
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3.1.2 Nacelle

The nacelle is the structure situated directly atop the tower that houses all of the generating
components such as the gearbox, the electrical generators, low- and high-speed shafts,
controller, and brakes (see Figure 3-4). The rotor is connected to the low-speed shaft within
the nacelle near the turbine’s main bearing. Depending upon the turbine design, the low speed
shaft is connected to the turbine’s electrical generator either directly or through a mechanical
gearbox. Located on either the low-speed or high-speed shafts will be a mechanical brake
system.

° Oil cooler a Service crane m Mechanical disc brake @ Pitch cylinder
e Water cooler for generator ° OptiSpeed® generator @ Machine foundation @ Hub controller
Q High voltage transformer o Composite disc coupling @ Blade bearing

ﬂ Ultrasonic wind sensors o Yaw gears @ Blade hub

o VMP-Top controller @ Gearbox @ Blade

with converter

Figure 3-4. Typical Nacelle Components
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The nacelle houses the turbine’s primary control system, which is discussed in more detail in
Section 3.1.4.

A yaw drive is mounted between the top of the tower and the nacelle. This drive will swivel the
nacelle and rotor to keep them facing into the wind as the wind direction changes. Wind speed
and direction sensors mounted on the nacelle provide the data regarding the wind direction.

Another key wind turbine component located within the nacelle is the cooling system. Water,
air, or combined cooling systems provide temperature control for the generator, gearbox, and
ambient nacelle conditions.

3.1.3 Tower

For all wind turbine designs under consideration for the Project, the nacelle and rotor would
supported by a tapered tubular steel monopole tower. The towers are bolted together at each
wind turbine pad site from three or four pre-fabricated sections: base, middle (lower and
upper), and top. Within the towers, the turbine’s access ladder, electrical and control cables,
and down-tower electrical and control cabinets are located.

Figure 3-5. Wind Turbine Tower
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3.1.4 Control System and Electrical Connection

The electricity created by the generator is often at a low voltage (600 V or lower), and needs to
be transformed to the Project’s collection voltage (34.5 kV). Some turbine models situate the
transformer within the nacelle (as shown in Figure??), while others locate it at ground level
adjacent to the turbine tower. Most turbines incorporate power electronics to their operation
to increase overall turbine electrical performance and meet utility grid requirements without
the need for additional equipment within the Project substations.

The control system within a wind turbine allows for independent and automatic control of all
turbine components. The turbine’s sophisticated internal sensors track wind and electrical grid
conditions, and the control system allows the turbine to run depending upon those conditions.
As such, turbines are automated and do not require external human control to operate,
although such remote control is available if needed. Similarly wind turbines track their internal
status and will shut themselves down if there is a maintenance issue

Remote monitoring, control, and data collection is achieved through fiber optic cables. These
cables are buried within the same trenches as the electrical collection system, and tie the
turbines back to the Operations Center. Fiber optic cables are less prone to weather
interference than radio or microwave systems, hence they achieve a higher degree of reliability.

3.1.5 Aviation Warning Lights
As wind turbines are more than 200 feet in height, aviation warning lights are required.
According to the Federal Aviation Administration (FAA) Technical Note (FAA 2005) and
subsequent Advisory Circular update (FAA 2007), the FAA recommends:
e The selection of turbines with aviation warning lights should be such that, when the
lights strobe, pilots get a clear indication of the extent of the wind energy project.
e When arranged in clusters, the turbines on the outside edge and the end of rows should
be equipped with lights.
e There should be a gap of no more than % mile between lighted turbines.
e The most effective lighting choice is medium-intensity red L-864 flashing lights.
e Light flashing should be synchronized.

Based upon the above recommendations, PCW will install synchronized red lights on roughly 35
percent of the Project wind turbines. The lights will be installed in such a manner as to limit
their visibility from the ground while maintaining the appropriate visibility to pilots. Figure 3-6
shows examples of L-864 lights; note these examples are not mounted to limit ground visibility.
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Figure 3-6. Example Aviation Warning Light

PCW has evaluated the feasibility of utilizing radar-controlled aviation warning systems that
only activate the lights when aircraft is determined to be nearby. PCW has found this
technology to be evolving and has not yet reached full acceptance by the FAA or wind industry.
The first North American installation of such a system for a wind energy project was in mid-
2011, and on a relatively small wind energy project (less than 5 percent the number of turbines
as the CCSM Project). An initial review of the CCSM Project determined that over 50 radar units
would be required, and that all units would need to be operating for the system to work (if a
single radar goes off-line, it would be necessary to activate the lights). Because PCW
determined this technology has not yet reached commercial maturity, it is not integrated into
the Project design. PCW will continue to monitor the progress of the technology, and may elect
to propose adding it to the Project design when commercial maturity is reached.

3.1.6 Dimensions and Characteristics

PCW has not yet selected which turbine models will be utilized for the Project. Table 3-1
provides a range of sizes and turbine attributes that PCW expects to be available at the time
turbines are selected. Final turbine selections will be made in site-specific PODs.

For evaluation purposes, PCW proposes that maximum height of the wind turbine towers will
be 328 feet (100 meters) from ground level to the turbine hub, and that maximum rotor
diameters will be 394 feet (120 meters). These dimensions represent a composite of the
largest on-shore turbine components currently available. If technological improvements or
design changes to turbines result in substantive changes to the above turbine attributes which
may be inconsistent with BLM’s ROD, then PCW will consult with BLM before submission of the
site-specific PODs incorporating such technological improvements or design changes.
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Table 3-1. Turbine Attributes

Rated Power 1.5-3.0 MW

Rotor Diameter (Dg) 253 -394 ft. (77 - 120 m)

Tower Height (Hy) 256 — 328 ft. (78 — 100 m)

Top of Rotor Plane (Hr) 383 -525ft. (117 -160 m)

Bottom of Rotor Plane (Hg) 130 - 197 ft. (40 -60 m)

Tower Type Tubular Steel

Turbine Color RAL 7035 (roughly 5% gray) or similar

Cut-In Wind Speed 7 -9 mph (3-4m/s)

Nominal Wind Speed 27 — 34 mph (12 - 15 m/s)

Cut-Out Wind Speed 48 — 56 mph (20 — 25 m/s)

Rotor Speed 4 — 20 RPM

The operational characteristics of each wind turbine model are somewhat unique. Turbine
models achieve their maximum efficiency at different average wind speeds, with some models
targeted for lower wind conditions that others. Given the varying wind conditions across the
large Project site, PCW will likely select more than one turbine model for use in the Project.
The use of multiple turbine models will increase the Project’s efficiency, aligning with the
Project’s purpose and need. Also, given that all commercial turbine models have the same
general physical appearance (three blades rotating the same direction on monopole towers),
there should be no visual perception of the different models. PCW will define the sites where
each model will be installed in the site-specific PODs.

3.2 Electrical Collection System

Wind turbines are interconnected to transmit their generated electricity to the grid. This series
of connections is commonly referred to as the collection system. Given the nameplate rating
range for wind turbines and that they are spread over a large area, it is most efficient to utilize
medium voltages (34.5 kV being the most common) for the collection system, since low voltage
would have large losses and require many more connections, and high voltage is expensive and
difficult to use. Multiple turbines are grouped together onto a single collection circuit and
“daisy-chained”. This method is repeated with several circuits to connect all turbines in a given
area to the nearby collection substation. See Appendix L-3 for example conceptual one-line
diagrams showing how the turbines are connected by circuits to the collection substation. See
Section 3.3 for a description of the collection substations.

The collection circuits utilize a combination of underground and overhead systems to connect
the wind turbines to the collection substation. The final combination of underground and
overhead systems will be a function of the wind turbine and substation locations, and will take
into consideration a wide range of technical, environmental, and economic factors.
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Underground segments are used for connection between adjacent wind turbines. Once the
number of turbines connected to a circuit reaches the design limit, that circuit is connected
back to a collection substation via a dedicated connection (often called “home runs”). In
general, shorter home runs will be made with underground cables, and longer home runs will
be made with overhead lines, although technical, topographic, or environmental issues will
effect which solution is used (for example, multiple circuits can be accommodated on an
overhead line).

3.2.1 Wind Turbine Connections

Wind turbines connect to the collection system either at a generator step-up (GSU) transformer
next to the turbine base, or at a medium-voltage terminal in the turbine base. Figure 3-7 below
depicts these connections and contrasts the routing of medium voltage (shown in black) and
low voltage (shown in white) cables.

Wind Turbine Generator
{low voltage)

i

GsU

‘H\H"“-\_

Wind Turbine Genarator
{low voltage)

Caoblection System Cabla
{medium voltage)

Collection System Cable
] [mediurm voltage)

Figure 3-7. Typical Wind Turbine/GSU Configurations

For wind turbines with the GSU located in the nacelle, 34.5 kV cables run down the tower and
connect to 34.5 kV switchgear located within the base of the wind turbine. The collection
system enters the turbine base to connect to the switchgear via a conduit system embedded in
the turbine foundation. Turbines that are mid-circuit will have an in-and-out configuration
where the collection system will loop in to connect to the switchgear and loop out. Turbines
located at the end of a circuit will just have one set of collection cables connecting to the wind
turbine switchgear.
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For wind turbines with the GSU located adjacent to the base of the wind turbines, low-voltage
cables run from the generator in the nacelle down the tower and connect to low-voltage
switchgear located within the base of the wind turbine tower. Low-voltage cabling will exit the
turbine via a conduit system embedded in the turbine foundation which connects the grid side
of the low-voltage switchgear to the GSU located outside of the tower but adjacent to the
turbine base. The collection system then connects to the 34.5 kV side of the GSU. Turbines
that are mid-circuit will have an in-and-out configuration where the collection system will loop
in to connection to the GSU and loop out. Turbines located at the end of a circuit will just have
one set of collection cables connecting to the wind turbine switchgear.

3.2.2 Underground Collection

The underground portions of the collection system will consist of the power cable (three single-
conductor cables), trench ground conductor, and fiber optic cable buried in a trench. The
power cable is a 35 kV-class cable suitable for direct burial. The main power conductor is made
of stranded aluminum, and is insulated with either tree-retardant cross-linked polyethylene
(TR-XLP) or ethylene propylene rubber (EPR) (Figure 3-8). Each cable has a copper concentric
neutral and a poly-ethylene (PE) jacket. Three single-conductor cables are used as opposed to a
single three-conductor cable to allow for efficient construction techniques with regards to
placement, splicing, and terminating. The trench ground conductor is typically made of
stranded bare copper. Both power conductor and ground conductors will be sized
appropriately based on the final layout, wind turbine size, and soil and surrounding conditions.
The fiber optic cable is typically a single-mode fiber optic cable that contains twelve separate
fibers in a single cable.

Figure 3-8. Typical TR-XLP (left) and ERP (right) Cable

A typical trench cross section showing the power cables, trench ground conductor, and fiber
optic cable is shown in Appendix K-4. The three single-conductor power cables are arranged in
a “trefoil” configuration, where each cable is touching the other two in a triangular
configuration. This method helps to balance the three-phase system and can allow for a
narrower trench to be used. Typical trench dimensions are shown in Table 3-2 below.

Due to the size of the Project, there will be areas where multiple underground circuits may be
run in parallel. In these cases, each circuit will have a dedicated trench, and will be separated
by a minimum of twelve feet in order to avoid de-rating the cables due to effects of mutual
heating. Wherever practical, the trenches will follow the project access roads, although PCW
does expect there to be instances where the trenches need to deviate from access roads for
technical or environmental reasons. In instances where underground collection lines are
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routed away from roads and may need to cross ephemeral or perennial streams, PCW will
explore the feasibility of using methods other than open trenching for cable placement.
Appendix K-2 shows typical arrangements where one or more circuits parallel an access road.
The amount of temporary disturbance for the trenches along roadways is provided in Appendix
L-4.

Table 3-2. Electrical Collection Typical Trench Dimensions

Design Criteria

Trench Depth D1 42in.
Cable Burial Depth D2 36in.
Marking Tape Depth D3 18in.
Trench Width w1 24.in.
Cable Separation W2 121in.
Cable Wall Spacing W3 6in.
Bedding Material B1 4-6in.
Depth

Cover Depth B, 12in.
Note: Dimensions are preliminary and will vary depending on
terrain conditions and final detailed design.

For long runs of cable, it will be necessary to utilize a splice box in order to join segments
together for a single circuit. Above ground splices, or two-way junction boxes are utilized to
allow for ease of operations and maintenance in the event of a failure, and also to allow for
proper acceptance testing during installation. Figure 3-9 below shows an example junction box
at an operating wind project.

hxj;-'

_ Figure 3-9. Examles of Junction Boxes
Junction boxes are typically located alongside an access road to allow for easy access, and are

protected from vehicles using bollards. Similarly, at points in the underground portion of the
collection system where the circuit needs to “branch” off in different directions to connect

January 12, 2012 3-11



Chokecherry and Sierra Madre Wind Energy Project ﬁBPﬂW{ COI[I[]E[I]Y

Project Plan of Development ﬂfwfﬂﬂllﬂu LLL

turbines, a three-way or four-way junction box is utilized to allow for efficient use of
underground cable while lessening the overall disturbance.

3.2.3 Overhead Collection

Overhead collection will be used in combination with the underground sections in order
minimize overall disturbance, collection system lengths, and electrical losses. One or more
underground collection segments can connect to a single overhead collection line, allowing for
more wind turbines to be connected to a given circuit, which also reduces the overall number
of circuits needed for the project and space in the substations. Typically, the overhead lines will
be utilized as the homerun of a circuit. Overhead lines can also be used as a favorable solution
through difficult terrain when the alternative is to route around the difficult terrain, increasing
the overall disturbance and equipment needed.

PCW intends to utilize wood poles for the overhead collection system wherever possible.
Turning structures, wider spans, or steep terrain could require the use of light duty steel poles
in some areas of the project. Steel poles will either be fabricated with “weathering” steel or
other finishes that meet BLM requirements. Other material options (such as modular fiberglass
poles finished to appropriate BLM-mandated colors) could also be utilized if specific needs for
such structure types arise. PCW will determine which structure type will be used where in the
site-specific PODs.

Underground segments will transition and connect onto the overhead line via a “riser pole” as
shown in Figure 3-10 below.
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Figure 3-10. Example Riser Pole Structure

A given circuit may have multiple riser poles to allow multiple segments to feed into the
overhead homerun. The overhead segments will be a combination of single circuit and double
circuit structures. See Appendix K-4 for typical structure details. Typical dimensions for the
different structure types are shown below in Table 3-3.

Wherever practical, two overhead electrical circuits will be installed on a single set of structures
in a double circuit formation. This approach allows for further minimizing of disturbance due to
collection system installation and also reduces the amount of equipment needed. To the
extent practical, the overhead collection system routing will follow terrain features such as
valleys or the base of ridgelines in order to reduce the visual effect of the overhead lines.
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Table 3-3. Electrical Collection Typical Overhead Structure Dimensions
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“A” “AZ © “E” “G” “J”
Single Circuit
Riser N/A | 55-75 1 4 5 57 | N/A 16.5 7.5-9.5 3.75 | N/A
Light Angle | 0-8° | 50-70 | 0.75 | 3.25 | 4 15 | N/A N/A 5-9 N/A N/A
Heavy 8-30° | 60-75 | 0.75 | 3.25 | 6 5 N/A N/A 8-9.5 N/A N/A
Angle

Deadend Any | 55-75 | 0.75 | 3.25 | 6 5 N/A N/A 7.5-9.5 N/A | N/A

Double Circuit |

Light Angle | 0-8° | 50-70 | 0.75 | 325 | 4 | 45 5 N/A 5-9 N/A N/A

Heavy 8-30° | 60-75 | 0.75 | 325 | 6 5 115 | N/A 8-9.5 N/A | N/A
Angle

Deadend Any | 55-75 | 0.75 | 325 | 6 5 115 | N/A 7.5-9.5 N/A | N/A
Triple Circuit |

Post 0-8° 6585 075 | 325 | 4 | 45 5 N/A | 85-10.5 | N/A 10
Tangent

Tangent 8-30° | 65-85 | 0.75 | 3.25 | 6 5 115 N/A 8-9.5 N/A 12

Deadend Any | 70-90 | 0.75 | 325 | 6 5 115 | N/A 9-1 N/A 12
Note: Dimensions are preliminary and will vary depending on terrain conditions and final detailed
design. All Dimensions are in ft. See Appendix K-4 for overhead collection line structure sketches.

3.24 SCADA

In order to ensure safe and efficient operation of the wind project, each wind turbine is
connected to a central Supervisory Control and Data Acquisition (SCADA) system which allows
for the turbines to be controlled and monitored remotely. The turbines are connected together
with fiber optic circuits that are buried with the collection circuits on underground sections and
hung on the same structures for the overhead sections. Typically, the fiber optic “circuit”
connects the same turbines that are connected to the power circuit and ultimately connects
back to the central SCADA server located at the project’s Operations Center (most often
through intermediate connections at the collection substation). Monitoring and control of the
project can occur at the Operations Center or remotely. The Project may also utilize microwave
or radio systems between the collection substations and the Operations Center as back-up to
the fiber optic system.
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3.3 Collection Substations

The collection substations are used to “collect” generation from groups of wind turbines within
the Project and transfer it to the Project’s 230 kV internal transmission network. The collection
substations are strategically located for accessibility, constructability, and sited in order to
minimize the overall collection system lengths.

Due to the uneven distribution of turbines and difference in terrain across the Project Site, the
final design may utilize different size substations. For example, a large cluster of turbines may
connect to a larger three-transformer substation, where a smaller cluster of turbines would
connect to a smaller single-transformer substation. However, in order to minimize overall
disturbance due to the collection system and also provide for a more efficient electrical design,
PCW may elect to build multiple medium-sized substations as opposed to a single large
substation in each area.

PCW expects that up to three collection substation sizes may be utilized for the Project. The
following are typical substation dimensions for the three configurations, based on sketches
shown in Appendix K-5. The final substation sizes, dimensions, and equipment used will be
determined in site-specific PODs.

Table 3-4. Collection Substation Typical Dimensions
Configuration Length Estimated Long-

Term Acreage

W L
One Transformer Substation 250 ft. 350 ft. 2.0ac
Two Transformer Substation 410 ft. 425 ft. 4.0ac
Three Transformer Substation 525 ft. 425 ft. 5.1ac

Note: Dimensions are preliminary and will vary depending on terrain conditions and final
detailed design. See Appendix K-5 for substation sketches.

The major equipment found within the substations will include power transformers, aluminum
and steel buswork and structures, circuit breakers and other protective devices, relaying, and
control instrumentation. The protection and relaying systems will utilize battery backup
systems. Portable generators may also be used in the event of a long-term outage, but no fuel
will be permanently stored at the substations. Example collection substations under
construction are shown below in Figure 3-11.
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Figure 3-11. Example One- and Two-Transformer Collection Substations

34 Internal Transmission

The Project’s 230 kV transmission network will transfer the electrical generation from the
collection substations throughout the site to an interconnection substation along the Project’s
northern boundary. PCW intends to construct the network using wooden H-frame structures
wherever practical and efficient. In locations of steep or narrow terrain, or if the demands of
the double-circuit portions of the line exceed the design of the wooden H-frames, PCW will
utilize either steel lattice or steel monopole structures. PCW will determine which structure
type is used where in the site-specific PODs.

Monopole structures will either be fabricated using “weathering” steel (such as core-ten)
materials, or fabricated with other finishes that meet BLM requirements (PCW does not intend
to paint towers due to the associated high long-term maintenance requirements). PCW will
explore feasible options for “duller” finishes for lattice structures, however the design of these
structures already makes them less visible than the monopole design. The structures will likely
use vertical or delta configuration to minimize the required distance between parallel circuits.
Example structures are shown in Figure 3-12 below, and sample structure sketches and
diagrams are provided in Appendix K-6. Typical dimensions and clearances are shown in Table
3-5. For simplicity, PCW is providing a complete family of structures for only one design type
(steel monopole), and single- and double-circuit tangent structures for the other design types
(wooden H-frame and steel lattice) for comparison.
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Figure 3-12. Example Transmission Structures

PCW expects that 230 kV is the ideal voltage for the internal transmission network as lower
voltages would require more transmission lines, and higher voltages are much more expensive
and not in use in this region of Wyoming. The use of 230 kV will also allow PCW to design and
build the transmission network to standards consistent with the utilities operating in the region
(such as Rocky Mountain Power, Carbon Power and Light, Tri-State, and Western Area Power
Administration).

Minimum horizontal and vertical clearances will be calculated using National Electric Safety
Code (NESC) or similar requirements. Where practical, the transmission line corridor will follow
the haul road or other Project roads, negating the need for an independent transmission line
construction road. In areas where the transmission line deviates from the Project roads, “spur”
roads will be necessary for construction and maintenance activities. PCW will strive to
minimize such deviations where possible, however terrain and proximity to wind turbines will
likely necessitate some deviations. In addition to the access to each transmission structure,
temporary effects will occur along the centerline of each transmission line for wire stringing.
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Table 3-5. Internal Transmission Typical Structure Dimensions

Ire to

Shield/OPGW Arm
Conductor Arm

Structure Height
Foundation Depth

[}
s
—
()
—_
>
=]
o
>
—
+—
(9p]

Angle Range
Conductor Arm
Conductor Arm
Conductor Arm
Length - Left
Conductor Arm
Foundation

Steel Monopole - Single Circuit
Tangent 0-1° 140 18 8.5 N/A N/A 18

6 8
Light Angle 1-15° 140 7 8 18 8 N/A N/A 21
Heavy Angle 15-30° 140 7 8 18 18 N/A N/A 23

Light Deadend 30-45° 140 N/A 13 18 N/A N/A N/A 25

O 0NN

Heavy Deadend | 45-90° 140 N/A 13 18 N/A N/A N/A 28
Steel Monopole - Double Circuit

Tangent 0-1° 140 6 8 18 8.5 N/A N/A 22 7
Light Angle 1-15° | 140 7 8 18 | N/A | 18 8 25 8
Heavy Angle 15-30° 140 7 8 18 18 N/A N/A 27 9
Light Deadend | 30-45° | 140 6 13 | 18 | 85 | N/A | N/A | 30 10
Heavy Deadend | 45-90° | 140 6 13 | 18 | 85 | N/A | N/A | 34 11
Wooden H-Frame — Single Circuit

Tangent | 01° | 5070 | NJA| 8 | N/A | 85 | N/A | N/A | 79 | N/A
Wooden H-Frame — Double Circuit

Tangent | 01° | 7090 | N/A | 8 | 18 | 85 | N/A | N/A | 911 | N/A
Steel Lattice — Single Circuit

Tangent ' 01° | 140 | 11 | 4 | 22 | 135 | N/A | NJA | 20 | 3
Steel Lattice — Double Circuit

Tangent | 01° | 140 | 7 | 8 | 18 | 85 | N/A | NJA | 25 | 35

Note: Dimensions are preliminary and will vary depending on terrain conditions and final detailed
design. All Dimensions are in ft. See Appendix K-6 for transmission line structure sketches.

The transmission line design will utilize appropriate best practices as identified by the Avian
Power Line Interaction Committee.

35 Interconnection Substation

Near the northern boundary of the Project Site, the internal transmission network would
interconnect the Project with existing and planned regional transmission lines so that the wind
generation could be transmitted to the energy off-takers. This interconnection would occur in
a substation that connects each of the Project’s internal transmission lines with these external
transmission lines. PCW expects this station would operate entirely at 230 kV. The typical
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dimensions for the interconnection substation are shown below in Table 3-6. A plan view of
the interconnection substation is provided in Appendix K-7.

Table 3-6. Interconnection Substation Typical Dimensions

230 kV Switchyard 500 ft. 500 ft. 5.7 ac
Note: Dimensions are preliminary and will vary depending on terrain conditions and final
detailed design. See Appendix K-7 for substation sketch.

The location of the interconnection substation has not been fixed. PCW anticipates it will likely
be located either in Township 21 N, Range 86 W, Section 31 or Section 33. Final determination
of these or other potential locations will depend upon the transmission system interconnection
used by PCW.

3.6 Rail Facility

To reduce effects on local roadways that may occur given the amount of equipment,
components, and material necessary to build the Project, PCW will bring as many of these items
as practical to the Project Site by rail. As some components have dimensions beyond those of
certain rail bridges, tunnels, and curves, PCW is working with turbine vendors and the Union
Pacific Railroad to determine any issues with the transport of the turbine components from the
vendor fabrication centers to the Project Site. Early indications are that these issues can be
resolved and that rail transport is feasible and cost effective.

An evaluation of the existing rail centers in Rawlins and Sinclair by Union Pacific have indicated
those centers are not capable of accepting the loads required, therefore PCW plans to build a
rail transload/distribution facility as part of the Project. This facility would be adjacent to the
Union Pacific main line that exists along the northern boundary of the Project Site.

A rail transload facility is designed to bring in loads to a specific, high-use location to be
transferred to other transportation solutions. In this case, the Project’s rail facility will
transport construction materials (such as steel, aggregate, and cement), wind turbine
components, and other equipment to the Project Site as necessary for construction. These
loads will be transferred to the Project’s primary delivery staging area for later transport to the
locations within the Project where they are needed. The configuration of the rail facility will
allow for trains to be routed completely off the main lines, and for components and material to
be off-loaded and transferred to the Project’s primary delivery staging area in a rapid manner.
The primary delivery staging area will be located adjacent to the rail facility, with the potential
for an additional laydown yard to be established adjacent to the Project’s Operations Center
and construction trailer complex (most likely in Township 21 N, Range 86 W, Section 33). A
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conceptual design for the rail facility (“wye” configuration) is provided in Appendix K-8.
Example wind energy rail transload facilities are shown in Figure 3-13.

Figure 3-13. Example Wind Enrgy Rail Transload Facilities

PCW has not yet selected a final location for the rail facility. The most ideal location would be a
“wye” configuration track coming south off the main line between Rawlins and Sinclair (see
“Primary Rail Site” in Figure 3-14). This location allows for loads to be taken directly onto the
Project Site without needing to be first routed onto public roads. This location also has the
least effect on existing buried utilities. PCW would use the haul road as described in Section
3.11 for vehicle access to the rail facility.

The Transportation Management Plan (Appendix C) evaluates the traffic effects of the rail
facility being located at both this primary site and an alternate site north of 1-80 (see Figure
3-14). PCW does not expect any improvements will be required to public roads, although
placement of the rail facility north of I1-80 may require traffic control measures be utilized at
Exit 221 on I-80 during peak construction times. PCW continues to work with Union Pacific to
determine the best site and configuration for the rail facility.
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Figure 3-14. Primary and Alternate Rail Facility Locations

The rail facility is being designed to accommodate the Project’s deliveries and anticipated
construction schedule. An initial estimate of the amount of material and components to be
delivered to the rail facility is provided in Table 3-7 below. Wind turbine components will most
likely arrive on unit trains of similar components (such as all blades, tower sections, or
nacelles). The wind turbine component trains are assumed to be up to 7,000 feet long
consisting of between 45 and 70 cars per train depending upon component type (car lengths
vary by component type). Some components are commonly transported on typical 80 foot
flatbed cars using specialized cribbing, while others may arrive on specially-fabricated railcars.
Figure 3-15 shows wind turbine blades transported with two blades on three cars (with the
center car acting as an “idler” due to the blade lengths), as well as larger nacelles transported
on vendor-provided brackets. Construction material trains (for aggregate and similar materials)
were assumed to be 3,500 feet long and consisting of far fewer cars due to the increased
weight per car. Union Pacific operating requirements for this main line corridor mandate that
the entire unit train pull completely off the main track in a continuous move and placed onto
facility off-loading tracks as needed. This operating scenario will utilize a total length of 13,700
feet of running track off the main line.
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Table 3-7. Rail Facility Delivery Requirements

Component/Material

Total Amount

Average

Total Cars

Equivalent

Wind Turbines

Required

per Car

Required

Trains

Nacelles 1,000 units 1 1,000

Blades 3,000 units 0.75 4,000

Tower Sections 4,000 units 1 4,000

Hubs 1,000 units 5 200

Anchor/Base Rings 1,000 units 3 334

Other Components 4,000 units 4 1,000

TOTAL WIND TURBINES 14,000 units 10,534 175 trains
Material

Aggregate 2,800,000 CY 250 11,200 187
Cement 194,000 tons 100 1,940 33

Fly Ash (for concrete) 34,000 tons 95 570 10
Sand (for concrete) 369,000 tons 100 3,690 62
Foundation Steel 50,000 tons 100 500 9
Collection Cable 2,000 reels 10 200 4
Collection Structures 1,200 structures 15 80 1.5
Transmission Structures 400 structures 5 80 1.5
Substation Components 2500 tons 50 50 1
Other Material/Equipment 1,000 20
TOTAL MATERIAL 19,310 329 trains

Figure 3-15. Blades and Nacelles on Rail Cars
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PCW is currently assuming the rail facility to have a disturbance area of approximately 250
acres. This includes the running track off the main line (with an assumed 24 feet wide and
13,700 feet long trackbed), off-loading sidings, travel areas for cranes and trucks, and the
delivery staging area. As the rail facility is expected to remain in operation after the Project
construction is completed, PCW is assuming the disturbance amount for both temporary and
long-term estimates.

Once constructed, the rail facility will be able to accommodate changes in the rates of
component and material delivery by adjusting the level of staffing and number of cranes and
trucks on-site. To maintain a more steady labor force and limit the potential for Project
construction effects due to transport disruptions, PCW is expecting to begin deliveries to the
delivery staging area starting in May of each year of construction.

Virtually all components and material will be delivered to the Project Site via rail; however,
certain components and materials may be delivered by truck as it may not be feasible to deliver
these items by rail. This may include a few final turbine components where there are not
enough to make dispatching a unit train economical. This may also include material needed in
smaller quantities where rail transport is not economically practical, such as small tools, bottled
water, office goods, and miscellaneous deliveries. It is also possible that, if construction of the
rail facility is delayed, some initial truck deliveries of material may be required.

As described in the Transportation Management Plan (Appendix C), the Project materials
needed while the rail facility is under construction will be trucked to the Project site.

3.7 Operations and Maintenance Buildings

Most wind energy projects have a single operations and maintenance (O&M) building that
includes all offices, services, parts storage, and employee facilities. Given the size and scale of
the Project, PCW expects to utilize a separate dedicated operations center and likely multiple
maintenance buildings rather than the traditional single combined building. These buildings are
expected to be pre-engineered buildings assembled and finished on-site.

3.7.1 Operations Center

The Operations Center will be the facility that will monitor the output and status of all turbines
and maintain communications between the Project, transmission providers, and off-take
utilities. It will include a central control room, computer server rooms, and offices. This center
will likely be staffed at all times, and will house the rest rooms, locker rooms, kitchen and break
rooms for all Project personnel. It will also be the reception point for the Project.

While a final location has not yet been chosen, it is likely the Operations Center will be located
in the northern part of the Project Site along the haul road. PCW currently anticipates the
center will be located with Township 21 N, Range 86 W, Section 33, which may be the same
section in which the construction trailer complex and additional laydown yard will be located
(see conceptual arrangement diagram in Appendix L-2). Current assumptions are that the
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Operations Center will be a single floor (total roof peak height of about 14 feet) pre-engineered
building with approximately 7,500 square feet of office and storage space (building dimensions:
50 feet by 150 feet).

Given the relative proximity to Rawlins and Sinclair, PCW anticipates connecting the center to
municipal water and sewer systems. If such connections are not feasible or are cost prohibitive,
PCW will install a septic system for the building, and explore the potential for a water well.

Power for the center will be through a connection to the local distribution utility (Rocky
Mountain Power). Given the critical nature of the center, a back-up generator with fuel storage
will most likely be installed, along with a limited battery back-up system for the computers.

PCW will explore voice and data communications options through local providers, most likely
connected along the same overhead poles as the distribution power connection. It is possible
the center will also have a fiber optic connection to the Project’s transmission provider.

3.7.2 Maintenance Facilities

The maintenance facilities will be the locations for component, part, and vehicle storage, and
will include repair shops and additional restrooms. These facilities will include three major
components:

e A maintenance building, which is a fully heated and air conditioned building in which the
shop, small parts storage, restrooms, some office space, and diagnostic areas would be
located. These buildings are expected to be single-story and pre-engineered with
approximately 1,600 square feet of interior space (building dimensions: 40 feet by 40
feet by 14 feet).

e Anenclosed storage bay for storage of larger parts and components, as well as vehicles
and other machinery. The bay would be attached to the maintenance building but only
have minimal heating. These buildings are expected to be single-story but with a higher
roof than the maintenance building, be pre-engineered, and have approximately 7,500
square-feet of interior space (building dimensions: 50 feet by 150 feet by 20 feet). The
storage bay may be attached to the maintenance building, or sited nearby.

e A modest outdoor storage yard for very large components (such as turbine blades),
vehicles, and machinery.

The number and location of the maintenance facilities will depend upon the final project layout
and locations of various turbine models. Current expectations are for two maintenance
facilities, one likely in the center of the Chokecherry Development Area (perhaps adjacent to
one of the substations), and one in the Sierra Madre Development Area near CR401 (Sage Creek
Road).

Depending upon their final locations, these facilities will receive power either through the

Project’s collection system or through the local utility. Voice and data communications will be
through fiber optic connections to the operations center. The buildings will most likely have
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septic systems, and PCW will explore the potential of installing water wells or on-site water
storage for sanitary systems.

3.8 Met Towers

As discussed in Section 2.2.2, PCW currently operates a fleet of temporary met towers across
the Project Site to record wind conditions. When the Project is constructed, a smaller number
of permanent met towers will be installed that will also track wind conditions and allow
operators to compare those conditions to wind turbine performance. PCW will install some or
all permanent met towers a number of months before nearby temporary towers are removed
so that overlapping data collection can occur, allowing for a site calibration of the new towers
to the existing data set to be done. Once site calibrations are performed, all temporary met
towers will be removed.

The permanent met towers will have heights at least to the wind turbine hub height. PCW has
not yet selected a design for the met towers, but anticipates the towers to be steel monopole,
or lattice. PCW will explore the potential of using non-guyed towers, however site conditions
may require guyed structures. The guyed lattice design is what PCW currently has deployed as
the Chokecherry 8 and Sierra Madre 5 met towers. Figure 3-16 shows examples of guyed and
non-guyed met towers. PCW will select the met tower design to be used in the site-specific
PODs.

Sensors on the met towers will include anemometers, wind direction vanes, air temperature
probes, and humidity sensors. The output of these sensors will be connected via fiber optics to
the nearest wind turbine, and then back to the operations center over the Project’s fiber optic
network.
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Figure 3-16. Example Guyed (left) and Non-Guyed (right) Met Towers

39 Foundations

Foundations will be required for most of the Project components previously discussed. The
typical range of foundation designs for each component found at modern wind energy projects
is described below.

3.9.1 Wind Turbine Foundations

Wind turbine foundation design will rely on evaluating existing geological site conditions and
determining the option most technically and economically appropriate for the site. The
foundation design will be based on the site-specific geotechnical design parameters, wind
turbine manufacturer design requirements, site climate conditions, and wind turbine industry
standards. The design of the foundations will generally consider the following:

e Turbine manufacturer loading and design requirements.
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o Global stability calculations of the turbine/foundation system to ensure proper
resistance to overturning and sliding.

e Concrete reinforcement.

¢ Net allowable bearing stresses, foundation stiffness calculations, and overall and
differential settlements for the foundation system.

o Backfill density over the foundation and grading above and around the foundation.

PCW will utilize a single foundation design (most likely a mat foundation) for as many turbine
locations as practical. Where necessary due to site conditions or design requirements,
alternate designs may also be used. Unfavorable site conditions that would warrant
considering alternative foundation designs may include the discovery of soft or non-
compactable subsurface materials, karst deposits, collapsible soils, compressible soils, friable or
weathered bedrock, or the presence of soil types that cannot support the bearing capacities
required. Common foundation solutions to various soil conditions are listed in Table 3-8.

Table 3-8. Common Wind Turbine Foundation Solutions

Deposits
Collapsible
Compressible
Friable or
Weathered
Bedrock

Low Bearing
Capacity

Karst

(]
=
ko]
=
=}

o)

o
&)

Soft Soils

Mat Foundation w/o Soil Improvements | @
Mat Foundation with Over-Excavation
Mat Foundation with Soil Stabilization ) o ) [ ) () o
Tensionless Pier Foundation ®

To determine site conditions, PCW will to perform a geotechnical analysis at each wind turbine
location. This typically involves a boring at each site to a depth necessary to evaluate the soil
and rock conditions that may effect foundation design (50 to 100 feet typically), however, PCW
is also exploring alternative methods to obtain the necessary geotechnical data using fewer
borings.

A comparison of the typical range of dimensions for each foundation type is provided in Table
3-9 below. The foundations will be located within the wind turbine pads, therefore the surface
disturbance associated with foundations is accounted for in the disturbance area of the wind
turbine pads. Each foundation design is briefly discussed in the following sub-sections.
Additional details will be provided in site-specific PODs.
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Table 3-9. Wind Turbine Foundation Dimensions

m Total Width | TotalDepth | Concrete Amt |

50 — 65 ft. 10 - 20 ft.  400-600cy cy
Mat with Over-Excavation 60 — 75 ft. 20 - 30 ft. 400 - 600 cy
Mat with Soil Stabilization 50 - 65 ft. 10-20 ft. 400 - 600 cy
foundation
50 - 100 ft. piles
Tensionless Pier 15 - 20 ft. 50 - 75 ft. 100 - 200 cy

3.9.1.1 Mat Foundation Without Soil Improvement

Mat foundations (also referred to as spread footings or inverted “T” designs) are steel-rebar
reinforced cast-in-place foundations. This design includes an octagonal or round underground
“mat”, and a pedestal that connects the underground mat to the above-ground tower base
section. See example diagram in Appendix K-1. Construction of this foundation design is
relatively simple as the rebar is fabricated and shaped off-site and sent to the Project Site in
sets. Excavation and concrete placement does not require unusual equipment, and the design
works well over a variety of soil types. As such the mat foundation is the most commonly used
by the wind energy industry where conditions allow.

R

e

Figure 3-17. Completed Mat Foundation Before and After Backfill

3.9.1.2 Mat Foundation with Over-Excavation

On sites where mat foundations may be a good solution but geotechnical engineers
recommend soil improvement near the surface, a common approach is to over-excavate the
area around the foundation and replace the native subsoils with those more suitable for
foundation construction (to be obtained on-site within other already disturbed areas). While
the depth and width of the over-excavation depends entirely upon the soil conditions, values of
5 to 10 feet in each direction are not uncommon.
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Excavated subsoils not backfilled will be disposed of per the requirements of the Project Master
Reclamation Plan.

3.9.1.3 Mat Foundation with Soil Stabilization

In contrast to over-excavation of sites requiring geotechnical improvement near the surface,
geotechnical analysis may lead engineers to recommend deeper soil improvements to support
the mat foundation. In those instances, soil stabilization techniques may be utilized. These
techniques may include the installation of pilings (either steel or concrete) under the
foundation to a depth necessary to stabilize loose soils or reach more competent material.
Other solutions include dynamic compaction, where native materials are compacted until the
required soil properties are achieved.

Based on early geotechnical analysis of the Project Site and the lack of previous on-site
development, there are expected to be few if any sites requiring soil stabilization.

Figure 3-18. Steel Piles During Mat Foundation Construction

3.9.1.4 Tensionless Pier

An alternative approach to the mat foundation design is the tensionless pier (often referred to
the Patrick and Henderson, or “P+H” design). This design involves the installation of a hollow
cylinder of steel rebar reinforced concrete. The concrete is placed into compression at the time
of construction, hence functioning as a tensionless pier.

The width of the cylinder is similar to that of the bottom of the wind turbine tower base
section. The overall depth is determined by the geotechnical conditions, but is generally much
deeper than a mat foundation design. It is often this depth, along with wind turbine
manufacturer requirements, that determine when this foundation design is used. Given the
preliminary geotechnical results from the Project Site, PCW is currently not anticipating the use
of the tensionless pier foundation design.
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3.9.2 Collection and Transmission Structure Foundations

The structures intended for use with the overhead collection system include wooden poles and

steel monopole structures, as discussed in Section 3.2.3. For the internal transmission lines, the
structures likely to be used include wooden H-frames, steel monopoles and lattice structures as
discussed in Section 3.4.

Wooden poles used in single-pole or H-frame structures are most commonly directly embedded
into the ground without the use of a concrete foundation. Holes just larger than the pole
diameter are augured into the ground to a common depth of up to 10 feet for distribution lines
and 15 feet for transmission lines. After the poles are placed into the holes and aligned, the
holes are backfilled with native material, aggregate or a small amount of concrete.

Steel monopole structures such as those that may be used for the internal transmission lines
are each secured to a foundation. Typically monopole transmission structure foundations are
drilled piers ranging 4 to 12 feet in diameter and approximately 15 to 60 feet deep. The piers
can be reinforced by full length anchor bolt cages (see Figure 4-8) or partial depth anchor bolts
with full length reinforcement bar cages.

Steel lattice structures are also secured to foundations, one under each of the towers “feet”.
These foundations are commonly small pier or block designs, and can be pre-fabricated or cast
in place.

3.9.3 Other Foundations

Foundations will also be required for various other project components and facilities. External
wind turbine components (such as padmounted transformers or external electrical boxes, if
required by turbine design) and smaller substation items will utilize precast foundations set on
structural fill often requiring minimal shallow excavations. The current range of potential
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equipment will allow PCW to integrate wind turbine component foundations into the disturbed
area of the wind turbine foundation to avoid unnecessary additional ground disturbance. Any
substation components would be within the boundary of the substation long-term disturbed
area.

Project buildings, larger substation components (such as substation transformers), and
permanent met towers will utilize cast-in-place foundations designed for the Project Site soil
and climate conditions. As with the wind turbine foundations, geotechnical sampling and
analysis will need to be performed at the locations for these foundations to ensure proper
design.

Design details for these foundations will be included in site-specific PODs.

3.10 Wind Turbine Pads

Prior to the construction of each wind turbine, PCW will establish an area around each turbine
site in which the foundation will be built, the turbine cranes can be situated, and turbine
components can be staged. This area will have two general zones. The inner zone will support
the foundation, component staging, and crane placement, and will need to be cleared of
vegetation, graded level, and compacted. Depending upon soil conditions, surface aggregate
may also be required. The inner zone will be of sufficient distance from the access road to
allow for adequate crane movement and safety during turbine erection. An outer zone is also
required for most turbine designs to allow for the assembly of the turbine rotor (blades and
hub) prior to rotor placement on the turbine, as well as component staging prior to erection.
These outer zones typically only require high vegetation to be removed or trimmed, and
grading only if the existing slopes exceed the activity tolerances. A diagram of a typical wind
turbine pad is included in Appendix K-3.

Upon completion of the turbine assembly, the site will be reclaimed per the requirements of
the Project’s master reclamation plan (Appendix E). Remaining above ground facilities will be
the turbine itself, road access to the turbine, and a maintenance circle or “beauty ring” of
aggregate around the turbine base of sufficient width to allow for operations and maintenance
activities. PCW will remove the crane pads at the conclusion of construction. If cranes are
required during operations and maintenance activities, PCW will re-establish temporary crane
pads as needed (although alternative equipment may be available during such maintenance
activities to limit the crane pad requirements).
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Figure 3-20. Example Turbine Pads During Construction (left) and Operations (right)

3.11 Roads

Construction of the Project will require the establishment of access roads between Project Site
access points to existing public roads, wind turbine sites, and all other project facilities. These
roads will be used to support all aspects of project construction, operations, and
decommissioning. The goal of the Project road design is to facilitate the necessary movement
of personnel and material in a safe and efficient manner while minimizing the road network’s
overall environmental footprint and effects to nearby public roads. PCW will design and
construct multiple road designs based upon anticipated levels of use (see discussion below). To
the extent practical and efficient, PCW will utilize existing ranch roads routes (both improved
and two-track) for the new Project roads. PCW may also construct some roads to access
temporary construction or demolition facilities, such as staging areas. Any such roads would be
removed and reclaimed at the same time as the associated temporary facilities per the Master
Reclamation Plan (Appendix E).

Access roads will be designed in accordance with wind industry standards and will meet the
BLM Gold Book (BLM 2007) and BLM Manual 9113 (BLM 1985) requirements. A summary of
typical industry standards that will be adhered to are provided in Table 3-10. Final roadway
alignments and designs will be submitted to BLM in site-specific PODs.

3.11.1 Road Types and Descriptions

The Project will consist of various classifications of roads depending on their intended function,
traffic volumes, and reliability requirements. Each road classification will be designed to
different geometrical design standards, structural road sections, and speed limits. The
expected design parameters for each road classification are summarized in Table 3-10,
displayed in Appendix K-2, and described in the following subsections. The final designs will be
determined during the detailed design process and described further in site-specific PODs.
Information on the temporary and permanent disturbance aspects of these roads are
presented in Appendix L-4.
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Table 3-10. Expected Project Road Design Parameters
Design Speed 30-40 mph 15-30 mph 15 mph
Permanent Road Width 40° 24 16’
Temporary Shoulder Width (both N/A 6’ (12’ total) 10’ (20’ total)
sides) — Construction Stage Only
Tangent Length Between Hor. Curves 140 140 140
Design Road Profile Grades® 0%(min) 0%(min) 0%(min)

10% (max) 14% (max) 14% (max)

Culvert/Water Crossing Design 10-20 year 2-10 year 2-5 year
(storm event)
Allowable Deflection 6” in 50° 6” in 50° 6” in 50°
Horizontal Curves (Centerline) 300’-500’ 150’-300° 150’
Intersection Turning Radius (Edge of 135’ 135’ 135’
Traveled way)
Tangent Length Between Vertical 100°-200° 50’-100’ 50°
Curves
Vertical Curve Length 75’-150° 50’-75’ 50’
K-Value Crest 15-30 12.5-15 12.5

Sag 15-30 12.5-15 125
Roadway crown 1% (min) 1% (min) 1% (min)

2% (max) 2% (max) 2% (max)

Roadway cross slope (continuous) 1% 1% 1%

Notes: ‘Grades are preferred values, there will be instances in the Project design where
grades are exceeded for limited distances.

A significant design element unique for wind energy projects is the necessity for the movement
of large cranes. As crane breakdown and assembly between each turbine site is impractical,
wind energy project roads commonly have compacted shoulders wide enough for tracked
cranes to “walk” between turbine sites. Crane movement also drives other road design
elements (such as slopes). The other most significant element driving wind project road design
is the transport limitations of trucks delivering wind turbine components. Given the large
overall dimensions and significant weight of some of these components, road design elements
such as curve radii and road deflection will be kept within tolerances to be specified in detail in
the site-specific PODs.

Stormwater management includes the design and construction of roadside ditches that will
parallel many of the proposed internal resource roads. These ditches will divert stormwater
and snowmelt runoff safely away from the roads and back into the natural swales and streams
throughout the Project. Some resource roads will be constructed along the crest of the hills
and ridge tops, providing positive drainage away from the road in both directions and eliminate
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the need for ditches. Many roads will be constructed perpendicular to drainage ways requiring
the need to capture and collect the runoff.

While design criteria will remain consistent throughout the Project, changing site conditions
may require alternate design and construction approaches. For instance, aggregate width and
thickness will depend upon the bearing capacity of the native soils as much as the design
requirements of the road. Soil conditions in some portions of the Project Site might also
require the use of geosynthetic materials (such as woven fabric or geogrids) to provide
necessary bearing capacity as well as durability enhancement. PCW will identify all such design
requirements in the site-specific PODs, however some site condition challenges may not be
identified until construction is underway. In such instances, PCW will work with the BLM to
identify and utilize appropriate solutions.

PCW will not use road surfacing methods other than gravel (such as chip seal, asphalt, or
concrete) due to the very high construction cost and the limited life of other surfacing methods
due to the expected volume of construction traffic. The large number of heavy loads to be
transported along Project roads would cause these surfaces to break down quickly, requiring
frequent repairs and may lead to the rapid development of unsafe conditions. Road
maintenance and longevity is more cost effectively served by gravel roads, which is why they
are exclusively used on wind energy projects except in a very few and specialized
circumstances.

The design elements summarized in Table 3-10 are based upon current guidelines for transport
from several wind turbine vendors. It is possible that some requirements may change based
upon the final turbine selection and the continual evolution of wind energy transport
techniques. PCW anticipates the effect of any such changes to be minimal.

31111 Haul Road

The haul road is designed to facilitate the movement of all project components, material, and
workforce throughout the site while minimizing the effects on local roads and residents. This
road will be the primary connection between the Project Site’s main access from 1-80 (via Exit
221 and CR407/CIG Road), northern facilities (rail, staging areas, and operations center), and
the wind energy development areas.

To accommodate all of the deliveries for the Project, the haul road will be routed to provide
access to each development area. The haul road route will go from the rail facility and
construction trailer complex in the north through the center of Chokecherry and into the Sage
Creek valley. There the road will split, with one segment going to Miller Hill and the other to
Sage Creek Basin. The haul road will provide access to the major Project facilities including the
substations, operation and maintenance facilities, and the project laydown areas. The only
location where the haul road will effect public roads is a single crossing of CR401 (Sage Creek
Road).
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The haul road will be designed to allow for two-way semi-truck traffic. The road will be
constructed to a design width that accommodates the construction traffic volumes with a high
level of safety. The road will be designed to a higher speed however it will likely be posted and
operated at a lower speed. Following construction, it is anticipated that the haul road will
remain at its full design width. Since this haul road will accommodate all of the Project traffic,
the structural section will be the largest of the three classifications, designed to account for the
heavy and frequent loads and high performance standard.

Construction of the haul road will require wider corridors of disturbance and grading in places
than the other road classifications. The alignment of the haul road will be designed while
keeping the natural lay of the land in mind, and balancing efforts to reduce the grading
required while adhering to the design standards required for functionality and safety. New and
improved stream crossings may be required, but shall be minimized to the extent possible.

Figure 3-21. Example Haul Road

3.11.1.2 Arterial Roads

Arterial roads will be constructed off of the haul road to provide access to major areas of the
Project. Construction traffic, turbine deliveries, and crane travel on these roads will still be
significant, however these roads will be designed and constructed to standards that allow for
more flexibility to traverse more complex terrain and land use constraints. These arterial roads
may be located in areas of the Project that contain increasingly steeper slopes, narrow and
winding ridges and valleys, and waterways. Biological, cultural, and other environmental and
land based constraints and setbacks will also be considered in determining the roads best and
final locations.

Arterial roads may require an increased level of maintenance during and after construction due
the steeper slopes, reduced structural sections, and reduced hydraulic design standards. These
design considerations are often necessary to construct roads in difficult terrain while
maintaining an environmentally responsible design.
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During construction these roads may be constructed as wide as the haul road to facilitate two-
way traffic and crane travel. Following construction the width of these roads will be reduced to
the permanent design width, and the disturbed area no longer needed restored in accordance
with the Project Master Reclamation Plan.

3.11.1.3 Turbine Roads

Turbine roads will be constructed to provide access to specific turbine locations throughout the
Project. These roads may originate from either the haul road or arterial roads. Turbine roads
will experience much less construction traffic and crane travel over the life of the road
compared to other roads on the project. These roads will be designed and constructed to a
different standard than the haul and arterial roads to allow further flexibility around terrain and
land use constraints.

During construction these roads will consist of an aggregate roadway designed for one-way
traffic with wide shoulders. Project deliveries are intended to travel across the aggregate
roadway, where crane travel will require the use of the shoulders to maneuver through the
Project. Following construction, the wide shoulders will be reduced and the disturbed land
reclaimed per the Project Reclamation Plan.

Figure 3-22. Example Turbine Roads with Compacted Shoulders

31114 Special Cases

In addition to the roads described above, there will be some instances of special road
conditions as well as shorter roads for special access needs. These access roads are described
below.

Expanded Turning Radii

There will be locations along the haul, arterial, and turbine roads where site topography causes
the design curves to not be adequate for optimal traffic flow. In those instances, PCW would
utilize expanded turning radii in the curves. Many of these radii would be removed at the end
of construction, however some may remain during the operations stage.
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Transmission Line and Met Tower Access

Access to overhead collection or transmission structure locations for construction and
maintenance of the lines will be required. Because access to these locations will be brief and
infrequent, PCW will use designs that minimize the level of disturbance. For instances where
structures are near other Project roads and the soil conditions allow, PCW will designate
corridors where “drive and crush” access is allowed. Drive and crush is a standard industry
practice involving overland travel without mechanical clearing (such as blading) of vegetation.

If soil conditions do not allow for drive and crush access, PCW will build access spur roads to the
structures. Such spur roads will involve the minimum amount of improvement necessary to
allow for structure construction and maintenance access. Similar access will also be provided to
Project met towers.

Facility Access (Substations, Buildings)

PCW anticipates siting Project facilities, such as substations and operations and maintenance
buildings, near project roads. If such facilities are not directly adjacent to the Project roads
(due to slopes, drainages, or similar concerns), PCW will construct facility access roads. These
access roads are expected to be similar to the turbine access roads described above.
Specifically for access roads to the substations, the transport requirements of substation
equipment will provide primary design constraints.

3.11.2 Water Crossings

The Project’s roads will require crossing natural drainage channels and streams on the site.
Some of these crossings will consist of improving existing ranch road crossings, while others will
be in new locations. PCW will direct the design to minimize the number of crossing required
even if somewhat longer road lengths are required, however some water crossings will be
unavoidable to access all project areas, turbine locations, and facilities. Low water crossings
(LWC) will be utilized across the site to provide a balance between the Project’s road design
requirements and the sensitivity of the environmental constraints.

PCW has identified several design options for LWC’s based upon industry practices and US
Forest Service guidelines (USFS 2006). These designs are characterized in the subsections
below. For each LWC required, PCW will evaluate the road design requirements, stream flow
characteristics, and geometry of the existing channel to determine the optimum design. A
general LWC suitability matrix for each type of crossing is summarized in Table 3-11 below. A
more detailed selection methodology, along with the LWC design to be used for each specific
crossing, will be provided in the site-specific PODs. During the detailed design process, PCW
may identify additional designs for consideration in site-specific PODs.
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Table 3-11. Low Water Crossing Design Preliminary Selection Criteria
| At-Grade Vented

Aggregate | Concrete | Geocell | Traditional Box Natural

Surface Surface Surface Culverts Culvert Stream
/Bridge Bottom
Structure

Low road use and stream is
ephemeral

Low base flow with high peak
“flashy” flows

High base flow with high peak
flows

Channel bottom and stream bank
materials are soft or erodible

Maintaining stream function is
important

Driving through water is
frequently prohibited/long traffic ) ° o
delays are unacceptable

Channel is incised or entrenched (] L

Channel is very broad ° ° [

Channel carries a lot of large
wood debris

Drainage passes periodic debris
torrents through an incised ) ° o
channel

Barrier is needed to exclude

. . [ ] [ [
exotic species

Grade control structure is needed e ° ®

The diagrams and photos in the following subsections were taken from the US Forest Service
guidelines (USFS 2006).

31121 At-Grade Low Water Crossing — Aggregate Surface

This crossing design matches the elevation of the existing drainage channel as closely as
possible. The driving surface is constructed of rip-rap and crushed aggregate. The crossing is
appropriate for drainage channels with relatively low flows and relatively low vehicle traffic.
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Maximum Expected Rough, Naturally Rocky
/_ High Water Level or Bedrock Surface
-.._ —

3.11.2.2 At-Grade Low Water Crossing — Concrete Surface

This crossing design matches the elevation of the existing drainage channel as closely as
possible. The driving surface is constructed of concrete in the form of a slab, planks, or cable
concrete. The crossing is appropriate for drainage channels with moderate low flows where
erosion is a concern. Additionally, the concrete can provide for an improved driving surface

compared to an aggregate crossing.

Maximum Expected

/_ High Water Level
-

Improved, Reinforced
Roadbed with Concrete
Planks, Concrete Slab,
Asphalt, Geoweb, etc.

Figure 3-25. Diagram of At-Grade LWC — Concrete Surface Diagram
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Figure-6. Examples of At-Grade LWC — Concrete Surface

3.11.2.3 At-Grade Low Water Crossing — Geocell Surface

This crossing design matches the elevation of the existing drainage channel as closely as
possible. The structure is similar to an aggregate surface, except the geocell helps contain the
aggregate so it doesn’t wash away.

Maximum Expected
High Water Level

Improved, Reinforced
Roadbed with Concrete
Planks, Concrete Slab,
Asphalt, Geoweb, etc.

Figure 3-27. Diagram of At-Grade LWC — Geocell Surface Diagram

Figure 3-28. Examples of At-Grade LWC — Geocell Surface

3.11.24 Vented Low Water Crossing — Traditional Culverts

This crossing design allows low flows to pass through culverts (vents) while higher flows
resulting from events exceeding the water crossing design levels provided in Table 3-10 will
likely result in water overtopping the road. Depending on the flows, there can be a single
culvert or multiple culverts. This crossing is appropriate for drainage channels with low to
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moderate flows or where it preferable that the driving surface remain dry during most drainage
channel flows.

Reinforced Road Surface
(Concrete Slab, Grouted

Maximum Expected Gabion, Asphalt, etc.)

High Water Level

Culverts

3.11.25 Vented Low Water Crossing — Box Culverts or Low Water Bridge

This crossing design allows moderate flows to pass through the box culvert (vents) while higher
flows resulting from events exceeding the design rainfall or snowmelt levels provided in Table
3-10 will likely result in water overtopping the road. This crossing is appropriate for drainage
channels with moderate to high flows and where it is preferable that the driving surface remain
dry during most drainage channel flows. For particularly wide crossings or very special cases,
PCW might consider the use of a concrete bridge if no other solution is feasible.
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Original Ground Maximum Expected Reinforced
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Figure 3-31. Diagram of Vented LWC — Box Culverts
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Figure 3-32. Diagram of Vented LWC - Bridge

Figure 3-33. Examples of Vented LWC — Box Culvert (Ie) and Bridge (right)
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3.11.2.6 Vented Low Water Crossing — Natural Stream Bottom Structures

Natural stream bottom structure designs are similar to the vented traditional culvert or box
crossing designs, but installed more deeply embedded to ensure that a natural stream bottom
is maintained for biological purposes. PCW will consider such options where it is critical to
maintain an existing natural stream bottom, and where the intended road use allows for these
options to be implemented.
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Figure 3-34. Diagram of Vented LWC - Natural Stream Bottom Structures

January 12, 2012 3-43



Chokecherry and Sierra Madre Wind Energy Project @Pﬂwmﬂﬂﬁm

Project Plan of Development ﬂ!W]’[][]]l[l[] LLL

o 'y , ! ] . -3
a2 ,_.g.,.b"\
. Exa

mples of Vented LWC — Embedded Arc Culvert

January 12, 2012 3-44



Chokecherry and Sierra Madre Wind Energy Project ﬁBPﬂm{ Cﬂ][l[]ill]jf

Project Plan of Development ﬂfwfﬂﬂllﬂu LLL

4. Construction

Common techniques for the construction of a wind energy project are described in this chapter.
PCW has provided information on the range of construction approaches anticipated for the
Project, however, construction approaches will not be finalized until the detailed design of the
Project is complete. Additional details will be provided in site-specific PODs.

4.1 Pre-Construction Activities

Pre-construction activities are those that occur prior to a construction contractor mobilizing on-
site. This section describes those pre-construction activities that have been completed, as well
as those activities that will be conducted in the future. Some preconstruction activities and
data collection efforts are ongoing. The Project design will continue to be updated and refined
to utilize the best data and information available.

4.1.1 Site Survey

PCW conducted an aerial survey of the Project Site in July and August 2010, which included the
acquisition of orthophotography and light detection and ranging (LiDAR) elevation data. This
survey was done to provide the topographic data needed to design the Project and support
permitting efforts. The orthophotography was collected as 4-band imagery (RGB + near
infrared) at 1-foot resolution for the Ranch and a 3-mile buffer outside of the Ranch boundary
(totaling 880 square miles). LIDAR data were collected at 0.7-meter return spacing for a 475
square-mile area focused on the potential wind development areas. The full LIDAR point cloud
was bare-earth processed (artificial infrastructure was removed to reveal the true ground
surface). Additional derivatives were created from the LiDAR data for use in conceptual design
and project planning, including key model masspoints and breaklines, 1-foot contour lines, and
a terrain dataset in geodatabase format.

From June to August 2011, PCW completed a survey along the utility corridor in the northern
portion of the Ranch to determine the location of existing utility infrastructure. The survey
included those portions of Township 21N, Ranges 85W to 87W located south of the Union
Pacific Railroad tracks. Underground pipelines were located and their positions were recorded
using a real-time kinematic (RTK) survey unit. All above-ground structures, including pipeline
markers, valve assemblies, cathodic protection units, and utility poles were surveyed. All
features were photo documented and input into a fully attributed GIS-compatible geodatabase.

As the design for the Project evolves, PCW will perform additional ground surveys for
ownership and ground-verification of the LIDAR data as needed. Such surveys are expected to
occur in areas near the Ranch boundary or where a high degree of topographical accuracy is
needed (such as substation locations).
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4.1.2 Project Component Siting

PCW has developed a preliminary turbine layout to support project design efforts. This
preliminary layout was developed using the best available data to create the most efficient
layout to meet the Project purpose and need. The layout utilized the Project wind data and
aerial survey and considered general industry practice as well as known technical and
environmental design factors, the layout was then further refined using a numeric wind energy
computational model (openWind).

PCW is currently physically reviewing the turbine locations generated in the preliminary layout
to determine the suitability of each location for wind turbine installation. This review process is
commonly referred to as micrositing. The goal of micrositing is to determine if relatively small
turbine relocations can improve the efficiency of the layout and if there are any local site
characteristics that would hamper turbine installation or operation.

PCW has also developed conceptual alignments and locations for the Project infrastructure and
support facilities (such as roads, collection system, and substations) that support the
preliminary turbine layout. As micrositing is performed and the layout is further refined, PCW
will continue to revise these conceptual designs. Following micrositing of the turbines,
micrositing of the infrastructure and support facilities will also be performed. The micrositing
process will also address the applicable stipulations included in the Project ROD.

As the Project continues to develop, PCW may need to revise the Project layout in whole or in
part to explore the use of different wind turbine models or spacing techniques. In such an
event, the component siting procedure discussed above, including preliminary siting, modeling
and micrositing, will be completed again using the revised criteria.

4.1.3 Geotechnical Investigation

To facilitate the Project’s design, a detailed geotechnical investigation will be necessary to
determine the geology and soil conditions at each wind turbine site and where other Project
facilities will be located. A typical detailed geotechnical investigation includes a single boring at
each proposed turbine location, compaction tests along roadways, and test pit excavations near
the proposed substations, rail facility, and along the collection system routes. PCW is also
considering alternative methods for completing the detailed investigation, such as a decreased
number of boring locations combined with MASW and Seismic Refraction testing in areas that
are suspected to have similar soil and/or bedrock conditions (e.g., along turbine rows within the
same mapped geologic units). Any alternative approaches to the detailed geotechnical
investigation will require approval from the turbine vendor and must meet manufacturer
specifications and warranty requirements.

4.1.4 Design Engineering

After the site survey, component siting, and geotechnical investigations are completed, PCW
will complete a detailed Project design. Wind turbines are standardized and designed by the
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turbine vendors independent of the Project. PCW will make a wind turbine selection and then
assemble an engineering team to design the balance of plant (BOP), which consists of all
elements of the Project except the wind turbines. The Project design will be divided into
multiple scopes of work which will be defined by the geographical extent of the work as well as
the project elements to be built. Each scope is commonly developed as packages divided
amongst the engineering disciplines (such as civil, structural, and electrical packages). The
Project design scopes of work will be organized to meet PCW’s project schedule and will
support the development of each site-specific POD.

4.1.5 Field Verification/Flagging

Once the design engineering is complete for a particular scope of work, and the design has
been approved through a site-specific POD, the final pre-construction activity will be to perform
field verification and flagging. Site surveying will be completed to delineate the disturbance
boundaries for each of the elements within the scope of work as well as critical locations and
centerlines for construction. Surveying will also be used to delineate those areas that must be
avoided by construction activities. PCW will develop a flagging program that will clearly mark
the areas for disturbance and avoidance.

As a part of the field verification, PCW will identify utility features near construction areas and
have them surveyed and marked. The depth of any underground utilities near construction
areas will be determined by potholing or similar methods. Design engineers will then review the
field flagging to verify that the actual locations align with design expectations. If any issues are
discovered, they will be addressed through alignment corrections or design updates.

Any identification or construction work done near underground utilities will be performed in
coordination with the relevant utility owners and operators. PCW will also evaluate
underground utilities with regards to Project roads that may be built over the utilities to
determine if there are additional design considerations or if engineering support is needed
from utility owners and operators.

4.2 Project Construction Activities

Following completion of pre-construction activities, PCW will begin Project construction. The
range of expected activities associated with the construction of each Project element is
discussed below. Project construction details will be submitted in site-specific PODs.

4.2.1 Rail Facility

Construction of the rail facility will occur in two stages: site preparation and track construction.
Site preparation will begin with topsoil removal, which will be stockpiled and stored per the
guidelines in the Master Reclamation Plan. The site will then be excavated, graded, and
compacted and the necessary drainage structures and features will be installed. Sub-ballast
aggregate material will then be placed to support the trackbed and provide a barrier for storm
water infiltration of the subgrade.
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Once the site preparation is completed, the track materials (rail, cross ties, and fasteners) will
be assembled to form the running track and turnouts. Near the completion of the facility,
Union Pacific will install the switches and crossings necessary to connect the facility to the main
line. Upon completion, all track components will be inspected and tested as needed to verify
they meet railroad requirements.

Permanent access to the rail facility will be via the haul road. However, it is possible the rail
facility will be built before or at the same time as the haul road. In such an instance, PCW will
prioritize the construction of the haul road to the rail facility site to provide construction access.
PCW may explore alternatives, such as temporary road access to the rail site using existing
roads, in the site-specific PODs.

During the construction of the rail facility, the Project’s delivery storage area, adjacent to the
rail facility, will also be constructed. The construction of this area is described in Section 4.3.2.

4.2.2 Roads

The construction of the Project roads begins with clearing and grading operations. The topsoll
that is cleared and graded will be stockpiled or placed in a berm along the outer edge of the
road disturbance area (see Section 7.5). Every effort will be made to separate the topsoil from
any subgrade material during this operation, so that the topsoil can be effectively used during
reclamation of the road ROW. Erosion control measures will be employed to preserve the
stockpiles of topsoil throughout the project life (see Appendix G). The clearing and grading of
any vegetated areas will also include the use and stockpiling of waste vegetation for
reclamation as defined in the Project’s Master Reclamation Plan (see Appendix E).

Gravel will be applied to the permanent driving surface of certain roads as determined during
the Project final design and identified in site-specific PODs. The final amount of gravel applied
depends upon many factors including geotechnical conditions, slope, erosion potential,
anticipated traffic levels, and other safety issues. PCW will determine the expected width of
gravel for each portion of the road during the Project final design, however it is not uncommon
to expand upon the gravel surface based upon experience during construction. Due to the
increased complexity associated with removing excess gravel during reclamation, PCW will limit
the use of excess gravel. Ininstances where additional gravel is needed, it will be kept within
the temporary disturbance limits of the road. It iscommon that, when only the permanent
driving surface receives gravel, that some traffic may drive off the gravel and onto the cleared
and compacted driving surface along the gravel when passing other traffic. Such passing is
done at low speeds to maintain safety and limit dust emissions.

The equipment typically used during the construction of roads consists of bulldozers, motor
graders, compaction equipment, aggregate hauling trucks and water trucks. The bulldozers
and motor graders will complete the clearing and grading operations. The compaction
equipment, typically vibratory rollers, will compact the subgrade prior to placement of the
aggregate. The compaction rollers will also be used after the delivery and grading of the road
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aggregate. For roads in which crane travel is intended, the compaction rollers will also compact
the road shoulders to the widths necessary for the crane travel. It may also be necessary to
occasionally use a water truck to condition the subgrade soils in order to meet the compaction
requirements for the subgrade, as well as for dust control during and after road construction.

Figure 4-1. Example Road Construction

At the completion of the road construction, PCW will test the roads to verify that they meet
design requirements. This testing will include proof-rolling or similar techniques for deflection
verification.

4.2.3 Wind Turbine Pads

The construction of the wind turbine pad inner zone (described in Section 3.10) will be
performed at the time of foundation construction (described in Section 3.9.1). Where possible,
PCW will delay the establishment of the outer zone to within a few weeks of turbine erection to
minimize time between ground disturbance and the beginning of reclamation. See Figure K-3-1
for an illustration of the inner and outer zones.

Much of the construction of the turbine pads occurs in a manner similar to that of road
construction. For the inner zone of the pad, and the portions of the outer zone where grading
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will be necessitated by terrain, the topsoil is cleared and stockpiled per the requirements of the
Project Master Reclamation Plan. The inner zone will be compacted using compaction rollers
and water trucks as needed. If soil conditions require, an aggregate surface will be placed
across the inner zone.

When backfilling for the turbine foundation is complete (see Section 4.2.4), the crane pad is
generally installed next. The crane pad is part of the inner zone and is constructed to provide
the erection cranes with a level surface from which to erect the turbine components, and is
commonly about 50 feet wide and 80 feet long for a 400 ton crane. The equipment used to
build the crane pad includes a bulldozer and vibratory roller compactor. The bulldozer will also
be used to complete any clearing around the foundation area to accommodate the trucks that
will be delivering the turbine components.

Following the completion of the foundation and backfill operations, the turbine pad is prepared
for off-load and erection of the turbine components (discussed in Section 4.2.5). Areas for wind
turbine component laydown are prepared within slope requirements set by the pad design and
wind turbine manufacturers, and any necessary compaction is performed. Upon completion of
the turbine erection, the wind turbine pads will be reclaimed to the long-term pad design
discussed in Section 2.5.3 in accordance with the Master Reclamation Plan.

Figure 4-2. Example Wind Turbine Pad Use During Construction

4.2.4 Wind Turbine Foundations

For the purposes of illustrating wind turbine foundation construction techniques and processes,
PCW has assumed that a mat foundation will be used,; this is the most common foundation
anticipated for the Project and is a conservative assumption for the amount of disturbance. If
geotechnical or other considerations require a different foundation type (such as those
described in Section 3.9.1), a modified construction approach will be required and will be
described in the site-specific PODs.

A mat wind turbine foundation consists of an anchor bolt cage in a steel reinforced concrete
structure. The area above the foundation is cleared of any vegetation and the topsoil is
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removed and separated from the subgrade material as part of the wind turbine pad
construction (see Section 3.10). The foundation is excavated to the design depth using tracked
excavators. Upon completion of the excavation, a thin (commonly two to three inches thick)
concrete surface called a mudmat is poured. The mudmat provides a clean and level working
surface from which to assemble the foundation. On the mudmat, workers begin assembling
the bottom layer of the concrete reinforcing. An anchor bolt cage is then assembled and placed
on the bottom layer of steel reinforcing. Workers then assemble a top layer of steel reinforcing
intermeshed through the anchor bolt cage. Forms are then placed around the steel reinforcing
and anchor bolt cage in preparation for pouring the base section of the foundation. The base
section of the foundation is then poured using ready mixed concrete trucks discharging into a
concrete telebelt or concrete pump truck to accommodate the size of the foundation.

- = !
e

Figure 4-3. Example Wind Turbine Foundation Construction

Following placement of the base section of the foundation, workers place a circular form
around the exposed anchor bolt cage to pour the foundation pedestal. Approximately one foot
of the anchor bolts are left exposed above the pedestal forms for connection to the base tower
flange. Additional steel reinforcing is placed within the pedestal forms, as well as polyvinyl
chloride (PVC) conduit to allow connection of the turbine to the collection system upon turbine
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erection. After all the reinforcing and conduit is installed, the concrete is poured for the
pedestal.

Following adequate concrete curing time, the forms are stripped and backfill of the foundation
begins. The backfill operations are contingent upon the concrete reaching the required
strength. Backfill operations involve a bulldozer and vibratory roller compactor. The backfill is
placed in incremental lifts per the engineer's design requirements and tested for compaction
requirements to provide the necessary overburden on the foundation (as defined in the final
Project design and submitted in the site-specific POD). All excavated material is commonly
used in the backfill operation to achieve positive drainage from the turbine base. After
completion of the backfill operations, the site is ready for the remaining turbine pad
preparation discussed in Section 3.10.

4.25 Wind Turbine Installation

For the purposes of this document, wind turbine installation includes the following activities
(addressed in the order presented):

o off-load of the turbine components

e erection of the base and mid sections of the tower

e assembly of the rotor

e erection of the top tower sections, nacelle and rotor

e internal connections and mechanical completion

Each of the above activities will utilize different equipment, and in some cases, different
erection crews.

With the wind turbine pad and foundation complete, the site is ready for off-loading of the
turbine components. Each turbine component will be delivered to the turbine pad on a semi-
tractor and trailer configured to accommodate the length and weight of the component. Each
site will receive three to four tower sections (dependent upon the turbine manufacturer), three
blades, one hub, one nacelle, two to four electrical components (such as down-tower
assemblies, padmounted transformers, or switchgear), and crates of bolts and other
components. The typical equipment used to off-load these components consists of rough
terrain cranes, forklifts and a crawler crane. There are two rough terrain cranes that typically
off-load the tower sections and blades by performing tandem picks at each end of the
component. The hub is off-loaded using a single rough terrain crane. Depending on the weight
and configuration of the nacelle, a crawler crane may be required to off-load the nacelle. The
forklifts are used to place dunnage under the turbine components to keep them off the ground
and stored them in a secure manner prior to their erection. All of the components are placed
within the turbine pad adjacent to the crane pad such that they are within the picking radius of
the various cranes that will be used to erect that component. The typical process of unloading
consists of the delivery truck pulling into the pre-determined position near the crane pad, the
crane(s) then position next to the component and the rigging is attached to the component and
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the crane(s). The component is then lifted off the delivery truck, the truck pulls forward, the
forklifts set the dunnage under the component and the crane(s) lower the component onto the
dunnage. This process repeats until every turbine component is off-loaded.

After all the turbine components have been off-loaded, the site is ready to begin erection of the
tower base and mid (or lower-mid for a 4 segment tower) sections. Prior to any cranes arriving
at the site, a forklift often places wooden crane mats on the crane pad. This is done to support
the crawler crane during its erection activities. The erection of the base and mid-sections is
typically performed by a 200 to 300 ton crawler crane. The crawler crane walks itself onto the
crane pad and mats that are adjacent to the foundation and staged turbine components. The
crawler crane is accompanied by a smaller rough terrain “helper” crane that assists in lifting the
tower sections from the ground to a vertical position. A forklift assists with moving dunnage
and crane mats during the operation. The base tower section is prepared by placing the
required rigging at each end of the tower. The crawler crane and helper crane hook onto the
rigging and jointly lift the base tower section. The tower section is lifted to a vertical position
and placed on crane mats to allow the rigging on the bottom of the tower to be removed. The
crawler crane then lifts the tower section and it is placed on the anchor bolts that were left
extended on the foundation pedestal. The base section is then leveled and bolted to the
anchor bolt cage. The contractor then places grout under the tower to form the final
connection between the tower and foundation.

After successfully erecting the base section and allowing sufficient time for the grout to set up,
the next tower section (mid or lower-mid) is lifted and placed onto the tower base in a manner
similar to that described above. The two tower sections are then bolted together prior to the
crane being released. For a four segment tower, the upper-mid section is then lifted and placed
onto the lower-mid section in the same manner, or in the alternative, the upper-mid section
may be bolted onto the lower-mid section prior to lifting. Upon completion of the tower
erection, the crawler crane then walks to the next site to perform the same operation.

Following installation of the turbine tower, the rotor must be built. Certain turbine
manufacturers allow the assembly of the rotor on the ground and then the erection of the
complete rotor by the main erection crane. When completed in this manner, the rotor
assembly typically consists of a 100 to 200 ton crawler crane and a forklift to assist its
operation. The crawler crane lifts each blade and positions it into the opening in the hub. The
crew bolts the blade to the hub and positions dunnage under the blade to support it. The
crawler crane continues to lift and place the remaining blades on the hub until the rotor is
complete. The crews tie down the assembled rotor to prevent it from moving until it is read for
erection. Upon completion of assembling the rotor, the crawler crane and forklift walk to the
next site and repeat this operation.

The main erection crane is the next crawler crane to visit the turbine site. The main erection

crane is typically a 400 to 600 ton crawler crane. Its purpose is to erect the remaining upper
tower section(s), nacelle and hub. The main erection crane is assisted by a rough terrain
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“helper” crane and forklifts. The main erection crane walks onto the crane pad and mats to
perform the erection activities. Similar to the installation of the base and mid-sections
described above, the main erection crane and helper crane hook rigging onto each end of the
upper tower section(s) and lift them to a vertical position, the bottom rigging is then removed
and the tower section is placed on those sections already assembled. Once all the tower
sections have been erected and bolted together, the main erection crane will then be rigged to
a beam that allows the nacelle to be lifted. The main erection crane will lift and position the
nacelle over the top tower section's flange to allow it to be bolted together. The next step is to
lift the assembled rotor and attach it to the nacelle. The crawler crane and helper crane lift the
rotor together until it reaches a vertical position, at which time the rigging for the helper crane
is removed. The crawler crane lifts and positions the rotor so that the bolt holes align with the
nacelle and the two components fasten together. After the rotor is securely attached to the
nacelle, the main erection crane removes its rigging from the rotor and walks to the next
turbine site to repeat this operation.

While PCW expects to assemble the rotor on the ground and preform one lift to place it, there
are certain turbine manufacturers that do not permit the rotor to be assembled on the ground.
These manufacturers require that each individual blade be attached to the hub after it is
erected. In this case, the turbine site will be visited by another crawler crane after the main
erection crane has erected the nacelle and hub. The typical crane used for attaching the blades
is a 200 to 300 ton crawler crane. It is typically assisted by a forklift. The crane attaches to a
beam specifically designed to lift each individual blade up to the hub. The crane lifts the blade
and positions it so that the bolts align with the opening in the hub and it is inserted and bolted
securely. The crew in the turbine then rotates the hub in order to properly position it for the
next blade. The crane then attaches to the next blade and repeats the procedure. After all
three blades are securely fasted to the hub the crawler crane walks to the next site to repeat
the operation.

Once the major components of the wind turbine are assembled, work is done internally to
connect the generation equipment in the nacelle with drop cables in the tower and the control
system in the base. All mechanical connections are secured and checked. When these
activities are completed, generally over the course of 2 to 4 days, the turbine has achieved a
state of mechanical completion and is ready for commissioning (described in Section 3.2.9)

It is important to note that the procedure described above is general. Wind turbine vendors
may have very specific procedures that differ somewhat from those described for each turbine
model. The installation procedures for all current commercial turbine models are similar,
however, and PCW does not expect significant deviation from the above procedures. PCW will
provide the exact procedure for the chosen turbine models in site-specific PODs.
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Figure 4-4. Example Wind Turbine Installation
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Figure 4-5. Examplé'Wind Turbine Blade Installation

4.2.6 Electrical Collection System

PCW expects to construct both underground and overhead 34.5 kV electrical collection
systems. The majority of the 34.5 kV collection system would be underground, however there
will be areas of the project where terrain and economics would drive the usage of overhead
collection. The 34.5 kV electrical collection system connects each WTG to a substation.

4.2.6.1 Underground Collection System

The placement of 34.5 kV collection cables into the ground can either be done with one-pass
trenching machines, or by laying the cables into excavated trenches which are then backfilled.
Initial geotechnical information indicates that the depth of rock is very shallow on the Project
Site, making it unlikely that the single-pass trenching machine method will be sufficient. As
such, the open trench method (which has the greater level of disturbance between the two
options) is described below.

For open-trench collection system installation, a separate trench (detailed in Section 3.2.2 and
Appendix K-4) would be utilized for each collection circuit. Trenches would be excavated with a
trenching machine or backhoe; however, if competent rock is encountered at shallow depth, it
would be necessary to jackhammer rock locally or drill and blast sections to open up a trench.

If the rock content in local soil conditions is negligible, the collector cables and fiber-optic
cables will be placed directly on the bottom of these trenches. The native material excavated
from the trench will be sifted for rocks, backfilled on top of the cables, and compacted with a
vibratory compactor. The backfill will be placed in lifts to achieve sufficient soil compaction and
allow for the warning tape to be installed.

If the rock content in local soil conditions is high enough to cause risk of cable jacket damage

during installation, bedding material (likely sifted backfill from elsewhere on the Project Site, or
possibly engineered backfill from off-site) will be placed in the trench prior to installing the
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collector cables and fiber-optics. In such rocky conditions, it is also likely that the soil excavated
from the trench will have too much rock content to be used to backfill the trench without
damaging the cables. In those instances, an engineered backfill (soil with good thermal
dissipation properties that is free of rocks) will be utilized to backfill the trench. Such backfill
may be obtained from within the site, or imported from an off-site quarry or pit, as determined
in the site-specific PODs As above, the backfill will be placed into the trench in lifts for
compaction and warning tape installation.

3
tem Installation

Figure 4-6. Example Underground Collection Sys
Geotechnical testing in the area around the cables will determine the heat dissipation
properties of the soil. If necessary, the engineered backfill for the trenches may include
material necessary to improve the overall thermal properties. Such material improvements
would be determined in the detailed collection system design and included in site-specific
PODs.

Where splices are necessary in collection system cables, above-ground splice boxes will be
installed above the collection cable trench. Similarly, in locations where two or more sets of
underground lines converge, pad mounted switch panels would be used to tie the lines
together into one or more sets of larger feeder conductors. These above-ground boxes are
commonly four to six feet across and four feet high, constructed of plastic and fiberglass
material appropriate for medium-voltage connections, and colored green. PCW would install
concrete bollards around the boxes to avoid accidental damage by Project vehicles.

4.2.6.2 Overhead Collection System

The installation of the overhead collection system involves the placement of electrical poles
and the stringing of cables between the poles. As discussed in Section 3.2.3, PCW intends to
use wooden poles where possible and light-duty steel as needed. PCW will explore the use of
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lighter all-terrain vehicles (such as ATV’s and pick-up trucks) to minimize the surface
disturbance necessary to access the poles and string cable between them. A minimal amount
of clearing may be required to provide necessary access to the work areas.

Installation of the two types of poles used in the overhead collection system generally involves
the following steps:

e Pole Framing. The components of the structures (poles, cross-arms, insulators, and
hangers) are brought to the locations of their installation to be assembled. This work is
typically performed on the ground just prior to erection of the structures.

e Setting Direct Embedded Poles. The medium-voltage wooden poles under
consideration are often embedded into the ground without the use of a separate
foundation. The construction process consists of first excavating the holes for the
structure to the required depth. This can be accomplished through the use of a vertical
drilling rig or excavator. Once the excavation for a structure is completed, the structure
is hoisted into place by either a boom truck or all-terrain crane. The structure is
checked for proper embedment depth, alignment and plumb. The structure is held in
place while it is backfilled with either aggregate/rock or concrete. The backfill is
mechanically vibrated or tamped in lifts to eliminate voids and assure proper bearing
pressure. After the pole is backfilled, it is released.

e Foundations. In the event that some overhead collection system poles require a
concrete foundation, e.g. steel poles, such foundations would be installed 3 to 5 weeks
ahead of the structure erection to allow concrete to reach design strength. The
foundation site is excavated, and frames placed onto excavated soil or a mudmat. Steel
reinforcement is added within the frame, and concrete is poured. Once the concrete
has reached sufficient strength, the forms are removed and the area backfilled. Asan
alternative, PCW may choose to utilize precast foundations based on the soil conditions
and technical requirements. The surface disturbance of either foundation design is
similar.

Once the pole installation is complete, stringing can begin. Stringing involves the pulling of the
conductors through the stringing dollies by means of ropes. The use of guard structures will be
required when crossing public roads. Guard structures are simply temporary wood structures
or nets that prevent the pulling lines or conductor from falling onto the roadway. PCW does
not currently expect any overhead collection lines to cross public roads.

The stringing dollies are attached to the insulators at the time of framing, and a rope line is
looped down the structure to aid in the pulling of the stringing line. The line is pulled through
the dollies from a tensioner to a dead end point on the line and attached to conductors located
on a reel trailer. The tensioner then pulls the conductor though the dollies. When the desired
span or reel length is reached, the reel end of the cable is placed into the dead end structures
and the proper tension is applied.
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Once the proper tension and sag is obtained, the cable is clipped into place. This process
involves the removal of the stringing dollies and the installation of the cable clamps to firmly
hold the conductor. The clipping process can be performed by bucket trucks. Once completed
the line is brought into service.

4.2.7 Substations (Collection, Interconnection)

Each substation site is first cleared of vegetation and the topsoil is removed. The topsoil will be
separated and stockpiled per the requirements of the Project’s Master Reclamation Plan. The
site is then graded to subgrade elevation per the requirements of the final design. Structural
footings and underground utilities, along with electrical conduit and a grounding grid are
installed, followed by aboveground structures and equipment. A chain-link fence is constructed
around the new substation for security and to restrict unauthorized persons, livestock, and
wildlife from entering the substation. The site is then finish graded and gravel surfaced, and
reclamation is initiated outside the substation fence.

Control buildings will most likely be prefabricated, and will be assembled or placed onto
concrete slabs within the substations. Major equipment to be installed inside the control
buildings consists of relays, control panels, servers, communication equipment, power supplies,
a battery bank for back-up power, and a heating/cooling system.

Steel structures are erected on concrete footings to support switches, electrical buswork,
instrument transformers, lightning arrestors, and other equipment, as well as termination
structures for incoming and outgoing transmission lines. Per common utility practice, these
structures are fabricated from tubular steel and galvanized. Structures are grounded by
thermally welding one or more ground wires to each structure.

Major equipment will be set by crane and either bolted or welded to the foundations. Oil spill
containment basins will be installed around major oil-filled transformers and other equipment.
Smaller equipment, included air switches, current and voltage instrument transformers,
insulators, electrical buswork, and conductors will be mounted on the steel structures.

Control cables are pulled from panels in the control building, through the underground conduits
and concrete trench system, to the appropriate equipment. After the cables are connected, the
controls are set to the proper settings, and all equipment is tested before the transmission line
is energized.
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4.2.8 Internal Transmission

The installation of the internal transmission lines is similar with respect to that of the overhead
collection system, however the size of the equipment involved is significantly larger. Clearing
and grubbing will be performed to provide access to the transmission line structure sites for
construction activities. Clearing and grubbing will be minimized where possible and will be
clearly defined in the construction plan.

Installation of wooden H-frame transmission structures is very similar to those of the wooden
overhead collection system poles described in Section 4.2.6.2.

Installation of monopole or lattice steel transmission structures with concrete foundations
generally involves the following steps:

e Foundations. Transmission foundations (described in Section 2.4.2) are typically
installed 3 to 5 weeks ahead of the structure erection to allow concrete to reach design
strength. The foundation site is excavated, and frames placed onto excavated soil or a
mudmat. Steel reinforcement is added within the frame, and concrete is poured. Once
the concrete has reached sufficient strength, the forms are removed and the area
backfilled.

e Structure Framing. The components of the structures (pole pieces, cross-arms,
insulators, and hangers) are brought to the locations of their installation to be
assembled. This work is typically performed on the ground prior to erection of the
structures. At sites where terrain or environmental constraints don’t allow for on-site
assembly, the framing will be done at a nearby staging area.

e Setting Base Plate Poles. Once the concrete has reached sufficient strength and the
structures are framed, the structures can be erected onto the foundations. This is
commonly done by cranes or boom trucks. The structure is hoisted off the ground and
then set onto the foundation. The structure is checked for alignment and plumb, and if
necessary leveled by adding shims or adjusting leveling nuts. If required for the design,
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grouting is then added to the base of the tower and allowed sufficient time (generally 2
to 4 weeks) to cure.

It is possible for steel monopole transmission structures to be installed by direct embedment.
This process would be similar to that of the overhead collection poles described in Section
4.2.6.2. If PCW determines that steel monopoles are necessary for any portion of the Project,
PCW will provide additional installation details in site-specific PODs.

Once the structure installation has been completed, the conductor is strung per the procedure
discussed in Section 4.2.6.2.

S | Tl
Figure 4-8. Example Transmission Structures Under Construction

4.2.9 Wind Turbine Commissioning

Once wind turbine mechanical completion has been achieved and the collection system is
available to receive generation, control of the turbine will then be transferred to the turbine
manufacturer for commencement of commissioning activities. It is also important to note that
backfeed power is required to be available from the grid in order to commence full
commissioning. If backfeed power is not available, pre-commissioning will be required. In
order to perform pre-commissioning, temporary generators will be used to provide the WTG
with the required power to perform full commissioning. Wind turbine commissioning will be
performed individually for each turbine in the Project.

Wind turbine commissioning consists of numerous checks, verifications, and tests in regard to
turbine assembly and functionality. Once the initial checks are all performed, the turbine is
allowed to run under supervision to verify full functionality. When these activities are
complete, the turbine manufacturer will present a commissioning completion certificate and
transfer control of the turbine back to PCW. At that time the turbine will be ready to runin
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typical unattended mode.

If the collection system is not available to accept generation when commissioning is desired to
start, the turbine vendor can perform commissioning in two steps. The pre-commissioning step
involves checking the control and communications systems, and as many other turbine systems
as possible without grid power. Once the collection system is available, the remaining
commissioning items are performed, including the test operation. This process is commonly
done when time available to commission the turbines is expected to be short once the
collection system is available.

4.2.10 Operations and Maintenance Buildings
Construction of the operations and maintenance buildings will involve conventional
construction techniques for pre-engineered buildings, with the erection of the buildings on
concrete foundations. Typical construction activities include the following:

e survey and stake site

e clear and grub site, stockpiling top soil per the Project Master Reclamation Plan

e perform site grading

e install underground utility connections (water, power, communications, sewer)

e construct concrete building foundations (designed for the local soil conditions)

e erect the building structures and exterior enclosures with small, all-terrain cranes

e install interior equipment and finishes

e install parking and drive areas

¢ install permanent security fences around outdoor storage yards

4.3 Temporary Construction Facilities

In addition to the long-term facilities constructed for the Project, temporary facilities will be
needed during the construction stage. These facilities are described below.

4.3.1 Construction Trailer Complex

The construction trailer complex will be graveled and will house the temporary office trailers
for the on-site project management staff, as well as multiple storage containers for project
tools and equipment. It will also serve as the main marshaling area for the entire Project. This
complex would also include temporary portable sanitation facilities (portable toilets), fuel
storage, waste disposal containers, parking for up to 2,000 vehicles, and possibly an area for
vehicle maintenance. The entire complex would be fenced, gated and lit for security.

Equipment typically used to establish the complex site includes bulldozers, motor graders,
compaction equipment, aggregate hauling trucks, and water trucks. The bulldozers and motor
graders will complete the clearing and grading operations. The compaction equipment,
typically vibratory rollers, will compact the subgrade prior to placement of the aggregate. The
compaction rollers will also be used after the delivery and grading of the aggregate. It may also
be necessary to occasionally use a water truck for dust control during and after construction.
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Once the site is prepared, the trailers will arrive to the Project by truck. The trailers will be
placed on stands, and the double and triple-wide trailers will be connected together. Trailers
will be connected to temporary power and telephone connections. Portable toilets will be
delivered to areas adjacent to the trailers.

4.3.2 Delivery Staging Area and Laydown Yards

A delivery staging area is commonly a storage yard into which components and material are
delivered. These items will remain in the yard until they are needed for construction. Some
items are stored uncovered, while others may be stored in cargo containers or crates. Staging
areas are commonly graded and graveled, surrounded by fencing, and may include night
lighting and security.

In most wind energy projects, the wind turbine components are brought to the site by truck.
The typical arrangement for truck deliveries are for turbine components to be delivered right to
the turbine pad on which they are needed, and stored there until the turbine erection is
performed. This is to avoid double-handling of components. Because PCW is intending to
receive most Project deliveries by rail, and given the volume of material that will arrive with
each train and the required speed in which the trains must be unloaded, it is not feasible to
delay the unloading process while components are trucked directly to the turbine pads from
the trains. Rather, components will be unloaded from the trains onto a main staging area
adjacent to the rail facility. Within this area, components will be organized by type and kept
until they are needed on the site. Figure 4-9 shows a delivery staging area of this type.
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Figure 4-9. Example Delivery Staging Area

Given the integration of the primary delivery storage area with the rail facility, PCW is expecting
at least a portion of that area to remain intact after Project construction is completed. As
discussions with Union Pacific have not yet determined the long-term extent of the storage
area, PCW is currently assuming the entire area will remain long-term.

In addition to the delivery storage area, PCW expects to have laydown yards on the Project Site.
The laydown yards are primarily used to store construction material (aggregate, steel, cement,
and other items) in areas close to construction sites. The concrete batch plants will also be
located within the laydown yards. PCW expects to have laydown yards in key locations within
the Chokecherry and Sierra Madre development areas. If necessary, PCW will establish an
additional delivery storage area or laydown yard near the construction trailer complex.

4.3.3 Concrete Batch Plants

Temporary concrete batch plants will be used for preparing and mixing the concrete used for
wind turbine foundations, the footings and the pads at the substations, the operations and
maintenance buildings foundations, and other necessary project facilities. The batch plant
complexes consist of a mixing plant, areas for sand and aggregate stockpiles, an access road,
and truck load-out and turnaround areas (see Appendix L-2). The batch plants themselves
consist of cement storage silos, water and mixture tanks, aggregate hoppers, and conveyors to
deliver different materials.
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PCW is anticipating operating two batch plants simultaneously each year when foundations are
being built (currently scheduled for Years 2 through 4). The batch plants will be located within
Project laydown yards close to the sites where foundations are being poured. The batch plants
will be relocated as needed to maintain an efficient operation.

4.3.4 \Water Facilities

Water use during construction will be primarily for dust suppression and compaction of roads,
as well as batch plant operations, as discussed in Section 6.5. To minimize land disturbance,
water supply facilities will be collocated within laydown yards and adjacent to concrete batch
plants where possible. As discussed in Section 2.2.5, many sources of water are available to
meet Project water demands, therefore the necessary facilities and structures are varied
depending on the supply and location. The main components of the water supply system and
the range of variations are discussed below.

4.3.4.1 Surface Water Supplies

Where possible, existing water diversion structures will be used, although improvements may
be necessary due to the age of the existing structures and equipment. Surface water diversion
structures will include the placement of new submersible or vertical turbine pumps directly into
surface water supplies or into existing gravity fed ditches. All pump intakes will be properly
designed and screened to reduce impingement and entrainment. Once diverted, water will be
pumped from the surface water source into a temporary storage tank. From the storage tank
water may then be trucked to its final place of use or may be transported via pipeline. A
pipeline arrangement may require an additional surge tank and booster station along its length
to provide the necessary flow and pressure at the final place of use. Water conveyance
structures will be minimized to the extent possible and are dependent upon the distance
between the point of diversion and the place of use. Where possible, pipelines will be located
within existing road right of ways or within the bounds of the batch plant or laydown area.
Additional storage may be required at the end of the pipeline to allow for a constant water
supply at the place of use. This type of surface water supply arrangement requires the most
infrastructure and would be applicable to water supplies taken directly from the North Platte
River or similar sources. An example arrangement for a surface water supply such as the North
Platte River is shown in Appendix L-2.

4.3.4.2 Groundwater Supplies

Where possible, existing water diversion structures will be used, although improvements may
be necessary due to the age of the existing structures and equipment. Groundwater supplies
will be diverted through water supply wells via submersible or vertical turbine pumps.
Following pumping, the water will be discharged to a storage tank and trucked to its place of
use, or will be discharged directly into water supply piping. Water conveyance structures will
be minimized to the extent possible and are dependent upon the distance between the point of
diversion and the place of use. Where possible, pipelines will be located within existing road
right of ways or within the bounds of the batch plant or laydown area. Additional storage tanks
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and booster pumps may be required depending upon the final water supply requirements. A
representative groundwater supply configuration is shown in Appendix L-2.

4.3.4.3 Water Treatment Facilities

It is anticipated that water treatment may be required to meet water quality standards for
specific uses on site, including batch plant operations. If water treatment is required,
temporary water treatment facilities would be leased or purchased. A variety of skid or trailer
mounted water treatment equipment is available from multiple vendors that could meet the
water treatment needs of the Project. Where possible the water treatment equipment would
be co-located with batch plants or laydown yards to minimize disturbance.

4.3.4.4 Temporary Storm Water Treatment

The Wyoming NDPES permit requires that temporary storm water treatment ponds be
provided for areas greater than 10 acres in size draining to a common point. The project has
several areas throughout the site that will fall within this requirement, including the rail facility,
laydown yards, substations, and site building. The required disturbed area for these ponds has
been included in the disturbance estimates for each facility listed in Appendix L-4. The specific
design for the ponds and grading will be provided in site-specific PODs.

4.3.5 Construction Stage Only Roads

The following roads and civil features support the construction stage of the Project. At the end
of construction, these features will be reclaimed per the requirements of the Master
Reclamation Plan (Appendix E).

4.3.5.1 Turnarounds

Turnaround locations will be provided for Project delivery vehicles. Typically these locations
are at the end of the turbine roads, along the turbine roads, or within the disturbance area of
the turbines themselves. Typical kinds of turnarounds that may be used are a continuous cul-
de-sac style or hammerhead (3-point turn).

In areas of challenging topography, or other restrictive features such as a ridge top, it may not
be feasible to construct a typical turnaround. In these instances alternative methods of turning
delivery vehicles may be utilized. Following component delivery, a trailer may be detached
from the tractor and hoisted in the air by the project cranes, allowing the tractor to make a 180
degree 3-point turn, the trailer is then rotated by the cranes and lowered to the ground where
the tractor can reattach and exit the site. PCW will determine where such special construction
methods are necessary in the site-specific PODs.

4.3.5.2 Crane Erection/Teardown Areas

The large cranes used for turbine erection will be brought into the site on flatbed semi-trailers
and assembled onsite. The cranes will be assembled adjacent to the first turbine that is
erected, and ultimately disassembled adjacent to the last turbine that is erected. Then each
crane will be hauled away either to another region of the project or offsite altogether.
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Temporary erection and teardown areas will be identified during final design and will be
cleared and leveled to provide adequate working area for these activities. Once erection and
teardown is complete, the area will be restored to original condition and vegetation will be re-
established in accordance with the project reclamation plan. PCW will make reasonable efforts
to identify as many locations for crane erection as possible that are either already sufficiently
level to avoid significant earthwork, or to perform crane erection and teardown in previously
disturbed areas (such as laydown yards or wind turbine pads).

4.3.5.3 Crane Paths

Once assembled, the large erection cranes will generally “walk” from turbine to turbine utilizing
the new project resource roads and compacted shoulders. In addition, it may be necessary to
move the crane cross-country on predetermined crane path routes. Crane path routes will be
determined during final design, but will generally connect dead end adjacent turbine strings
that don’t otherwise require a permanent road to be constructed. These paths will be cleared
of heavy brush, leveled where necessary, and compacted. Once crane travel is complete, the
paths will be restored to original condition and re-established in accordance with the project
Master Reclamation Plan. PCW will make reasonable effort to minimize the number of crane
paths required outside of the Project roads.

4.3.5.4 Water Extraction Facility Access Road

If the North Platte River becomes the Project water source, access from the Project Site to a
water extraction facility would be accomplished through the construction of a new facility road.
The facility road would generally follow an existing two track road, but there will be locations
that require new routing to accommodate the road upgrades required for the water trucks.
Once water extraction is no longer required, the road would be restored to original condition
and re-established in accordance with the Project’s Master Reclamation Plan.

PCW anticipates that any buried water pipeline will be located within the disturbed area for the
access road where possible. This pipeline would be removed when the water extraction facility
access road is reclaimed at the end of construction.

4.3.5.5 Emergency Egress Routes

To provide a safe working environment during the construction stage, PCW may devise
emergency egress routes from remote areas of the Project Site. These routes would allow
construction personnel to rapidly access public roads if necessary for extreme weather or
medical evacuations, and for emergency vehicles to get onto the site quickly. Such routes may
only be designated two-track roads, or improved roads similar to the turbine roads described
above. The routes will be marked as for emergency use only and will not be used for routine
construction access. For disturbance estimation purposes, PCW assumed emergency egress
routes would have the same disturbance levels as turbine access roads.
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4.4 General Construction Information

This section provides information regarding the expected schedule, labor force, equipment
needs, and material requirements for the construction of the Project. Some additional
construction information not previously provided is also included below.

441 Construction Schedule

To align with the DEIS, PCW has prepared a schedule to construct the Project over a five year
period (Years 1 through 5). The sequence of construction is presented in Table 4-1, and
described below. This schedule is intended to allow PCW to install wind turbines within 12
months of the initial ground disturbance of the associated turbine location. Interim
reclamation will begin in accordance with the Master Reclamation Plan (Appendix E) once wind
turbine installation and associated construction activities are completed.

For each year of construction, PCW intends to perform construction activities within practical
and allowable construction seasons. Each season will include the late spring, summer, and fall
months as allowed by weather conditions and environmental timing stipulations. Seasonal
timing stipulations as set forth in the ROD will be incorporated into each site-specific POD.
PCW understands that some timing stipulations, such as the greater sage-grouse restriction,
apply only to activities causing new surface disturbance, and that PCW can utilize roads built in
previous years during this period as needed for construction in other, non-restricted areas.

The portions of the development areas referred to in the schedule below (Miller Hill, Sage
Creek Basin, Western Chokecherry, and Eastern Chokecherry) are shown in Figure 4-10.
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Table 4-1. Conceptual Construction Sequence

Support Facilities

Staging Areas Trailer Cmplx |  Miller Hill SCB Eastern CC
Northern West CC
Substations MH Site Prep MH gCCiCC%TnF:)'Ie;fe CC-B,C
Int. Site Prep | Complete CC.B.C Prep Complete
Int.
Complete
SCB Prep
CC-A Prep
Buildings Ops Center CC Maint.
SM Maint.
Rail Facility Complete
Transportation Network
Internal Haul All
Road
Resource Roads All MH All SCB East CC
West CC
Wind Turbines
WTG Pads MH Inner MH Outer East CC
SCB Inner
West CC
Inner
WTG MH Partial | MH Remaining West CC East CC
Foundations SCB Remaining; Remaining
West CC Partial | East CC Partial
WTG Installation MH SCB East CC
West CC
Transmission
Collection MH SCB East CC
System West CC
Transmission MH to Int. SCB to SM CC-B to Int.
CC-AtoInt. | CC-Atolnt.

Notes: Int. = Interconnection; CC = Chokecherry; MH = Miller Hill area of Sierra Madre; SCB =
Sage Creek Basin area of Sierra Madre
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441.1 Year 1

The plan for Year 1 is to construct the following Project elements:
Rail facility and associated delivery staging area

Haul road

Construction trailer complex (initial mobilization)

Water extraction facility at the North Platte River (if needed)

The construction scheduled for Year 1 focuses on the rail facility, haul road, and delivery staging
area. The rail facility includes the delivery staging area for material, equipment, and turbines
for the next four years of construction. It is expected that construction of the rail facility will
last approximately seven months. The initial work will focus on preparing the site in terms of
clearing and grubbing and establishing the correct elevations for the remaining work. The
general site work will be followed by placement of the track, including any sub-ballast needed
for track preparation and the actual placement of the track itself. The final work will involve
installation of the switches and control systems and tying the rail facility to the Union Pacific
main line.

The haul road will also be constructed during Year 1. The haul road represents the main artery

of the project running from the northern Project entrance and rail facility through the
Chokecherry development area to the Sierra Madre development areas (Miller Hill and Sage
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Creek Basin). The haul road will be used to transport all the materials, equipment, and
personnel needed in each of the areas of construction. The intent is to build the entire of haul
road so that each portion of the Project is accessible at the start of Year 2. This will improve the
efficiency of subsequent years of construction, minimize the potential for weather delays, and
assist in leveling the Project labor force and equipment fleet (those resources can construct
other roads in Year 2). If the time required to build the entire haul road in Year 1 is found to
exceed the time available, PCW will prioritize completion of the haul road to Miller Hill, and will
complete access to Sage Creek Basin in Year 2.

One construction challenge involved with the construction of the haul road in Year 1 is the lack
of availability of the rail facility for aggregate delivery. PCW remains committed to constructing
the Project in a safe, efficient, and responsible manner. As such, PCW’s plan is to limit the
number of aggregate delivery trucks required and to construct the haul road with a minimum
aggregate surface for the relatively light-duty use of the road before mobilization in Year 2.
This surface will maintain road stability and usage until the rail facility is operational, at which
time the remaining aggregate can be delivered to the site. When this aggregate is available at
the rail facility, PCW will apply the full design surface onto the haul road before significant
construction and delivery traffic begins in Year 2. If the rail facility is not completed until the
end of Year 1, PCW will add the remaining aggregate to the haul road as soon as construction
mobilizes in Year 2.

Year 1 will also include site preparation for the trailer complex and mobilization of enough
office trailers to manage the work in Year 1. The laydown areas in the Sierra Madre, Miller Hill
and Sage Creek Basin would also be prepared. The schedule for these areas is concurrent with
the haul road, July 15 to October 31. These sites will be the staging areas for materials,
equipment, concrete batch plant(s), and tool storage necessary for construction in Year 2.
Similar to the haul road, it is beneficial to complete the site preparation (including grading and
gravel placement) of these areas during Year 1 so that resources can be committed to
completing the other civil work in Year 2, reducing the labor force and equipment
requirements. If completed in Year 1, these facilities will be ready at the beginning of Year 2 for
the immediate staging and storage of materials and mobilization of the trailer complex.

441.2 Year 2

The plan for Year 2 is to construct the following Project elements:
e Full mobilization of the Project’s trailer complex
e Miller Hill project roads and wind turbine pad inner zones
e Initial Miller Hill wind turbine foundations (approximately 200)
e Miller Hill collection system
e Miller Hill collection substations site preparation
e Interconnection substation site preparation

Year 2 marks the beginning of construction of turbine access roads, turbine foundations,
electrical collection (both underground and overhead), and the preparation of substation sites.
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The construction will focus on the Miller Hill portion of the Sierra Madre development area. All
work will be performed starting July 15, and is planned to go through the end of October (with
additional time available in November if weather allows).

All additional trailers and facilities necessary for the Project’s trailer complex will be mobilized.

PCW intends to construct all of the roads for the Miller Hill area in Year 2. As the access roads
are installed and the turbine sites become accessible, turbine pad preparation and turbine
foundation excavation will begin. PCW intends to prepare the inner zone of the turbine pads
for all Miller Hill turbines in Year 2. However, due to limitations of the construction season,
PCW intends to construct only about 200 turbine foundations in this year. For those pads
where foundations are installed, the excavated areas around the foundations will be backfilled
and the inner zones of the pads completed per the Project design. For those pads where
foundations are not construction, PCW will not begin foundation excavation until Year 2, and
the pads will remain simply graded and graveled.

The laydown area in Miller Hill will be used for staging of construction materials. A concrete
batch plant will be set up in this area and operated for all of Year 2 construction.

The entire collection system for Miller Hill will be installed in Year 2. Connection points will be
established in the turbine pads and substation sites so that the collection system can be
connected to equipment that will be installed in Year 3.

Preparatory work will be performed for the substations in the Miller Hill area, as well as the
Project’s interconnection substation. All site grading work will be done, and equipment
foundations constructed. A gravel surface will be placed over the extent of the substation site.

4413 Year 3

The plan for Year 3 is to construct the following Project elements:

e Installation and commissioning of the wind turbines in the Miller Hill area
(approximately 350)

e Completion of Miller Hill collection substations

e Completion of interconnection substation

e Installation of internal transmission line from Miller Hill to interconnection substation

e Sage Creek Basin and Western Chokecherry project roads and wind turbine pad inner
zones

e Approximately 350 wind turbine foundations in Miller Hill, Sage Creek Basin, and
Western Chokecherry

e Sage Creek Basin and Western Chokecherry collection system

e Sage Creek Basin and Western Chokecherry collection substation site preparation

e Operations Center and Sierra Madre Maintenance Facilities built
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Construction during Year 3 will include all the types of activities included in Year 2 plus turbine
erection and substation and building construction. The focus will be to complete work on
around 350 turbines and associated facilities in the Miller Hill area, and begin civil work in Sage
Creek Basin and Western Chokecherry. Construction activities on roads and pads completed in
Year 2 will begin approximately June 1, while construction involving new surface disturbance
will not begin until July 15. All work is scheduled to be concluded by the end of October, with
some flexibility to extend into November if weather conditions allow.

The laydown yards for Sage Creek Basin and Western Chokecherry will be prepared at the start
of the construction season so that they can be utilized for Year 4 construction.

In Year 3, PCW intends to construct the project roads and inner turbine pads in the Sage Creek
Basin and Western Chokecherry areas.

PCW expects to take delivery of approximately 350 wind turbines at the rail facility in Year 3.
The turbines will be transported to their respective sites in the Miller Hill area where they will
be erected. A few weeks prior to the arrival of turbines at pad locations, PCW will prepare the
outer zone of the turbine pads to allow for component delivery. The minimum amount of
vegetation removal and site work will be performed as needed to facilitate the turbine’s
installation.

During Year 4, PCW expects to install approximately 350 wind turbine foundations. These will
involve any remaining turbine locations in the Miller Hill area, and then those in the Sage Creek
Basin area. All remaining foundations will be installed in the Western Chokecherry area. For
these foundations, PCW expects to utilize concrete batch plants in both the Miller Hill and
Chokecherry laydown yards.

The collection system for Sage Creek Basin and Western Chokecherry will be installed in Year 3.
Additionally, connections will be made to the wind turbines and substations installed in the
Miller Hill area.

The Miller Hill collection substations which saw site work in Year 2 will be completed,
energized, and commissioned in Year 3. Similarly, the interconnection substation will be
completed. PCW will perform the site preparation for the collection substation in Sage Creek
Basin, and the substation in Western Chokecherry.

The transmission line from the Miller Hill substations to the interconnection substation will be
constructed in Year 3.

Upon completion of the Miller Hill wind turbines, substations, and transmission line, as well as

the interconnection substation, the commissioning process will begin. By the end of November
Year 3, all 350 installed wind turbines should be commissioned and operational.
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The Operations Center will be constructed and staffed to operate the commissioned turbines.
The Maintenance Facility in Sierra Madre will also be constructed.

Reclamation will begin in the Miller Hill area as site disturbing activities are completed.
Similarly, reclamation will begin around the interconnection substation and the internal
transmission line (where practical). If timing allows, reclamation will begin on the Miller Hill
laydown yard.

4414 Year 4

The plan for Year 4 is to construct the following Project elements:

e Installation and commissioning of the wind turbines in the Sage Creek Basin and
Western Chokecherry areas (approximately 300)

e Completion of Sage Creek Basin and Western Chokecherry collection substations

e |Installation of internal transmission lines from Sage Creek Basin to Miller Hill, and from
completed Western Chokecherry substation to interconnection substation

e Eastern Chokecherry project roads and inner zone wind turbine pads

e Approximately 350 wind turbine foundations in Western and Eastern Chokecherry

e Eastern Chokecherry collection system

e Eastern Chokecherry collection substations site preparation

e Chokecherry Maintenance Facility built

Construction during Year 4 will focus on the completion of the Sage Creek Basin and Western
Chokecherry areas. All remaining project roads and inner-zone turbine pads will be
constructed. As with previous years, construction activities on roads and pads completed the
previous years will begin approximately June 1, while construction involving new surface
disturbance won’t begin until July 15. All work is scheduled to be concluded by the end of
October, with some flexibility to extend into November if weather conditions allow.

The laydown yard for Eastern Chokecherry will be prepared at the beginning of the season so
that it can be utilized for Year 4 construction.

During Year 4, PCW expects to receive an additional approximately 300 turbines through the
rail facility. The turbines will be transported to the Sage Creek Basin and Western Chokecherry
sites, where they will be erected. Within a few weeks prior to the arrival of turbines at pad
locations, PCW will prepare the outer zone of the turbine pads to allow for component delivery.
The minimum amount of vegetation removal and site work will be performed to facilitate the
turbine’s installation.

In Year 4, all remaining roads and inner zone turbine pads will be constructed. Approximately
350 turbine foundations will be constructed in Western and Eastern Chokecherry. PCW expects
road construction to be concluded by the end of September, and foundations by the end of
October. Batch plants are expected in the Chokecherry and trailer complex laydown yards.
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The remaining collection system in Chokecherry will be installed. Collection system
connections will be made to all turbines erected in Year 4.

The Sage Creek Basin and Western Chokecherry substations whose sites were prepared in Year
3 will be completed and commissioned. Any collection substation sites in Eastern Chokecherry
will be prepared.

The transmission line from the Sage Creek Basin substation to the connection point on the
Miller Hill — interconnection substation line will be built. Additionally, the transmission line
from the completed Western Chokecherry substation to the interconnection substation will be
built.

Upon completion of the Year 4 wind turbines, substations, and transmission lines, the
commissioning process will begin. By the end of November, the additional 300 installed wind
turbines should be commissioned and operational.

The Maintenance Facility (or Facilities) in Chokecherry will be constructed.

Reclamation will be continued from Year 3 and begin in the Sage Creek Basin and Western
Chokecherry areas. If timing allows, reclamation will begin in the Sage Creek Basin and Western
Chokecherry laydown yards.

4415 Year5h

The plan for Year 5 is to construct the following Project elements:

e Installation and commissioning of the wind turbines in the Eastern Chokecherry area
(approximately 350)

e Completion of Eastern Chokecherry collection substations

e Installation of internal transmission lines from the completed Eastern Chokecherry
substations to the interconnection substation

e Remaining Eastern Chokecherry wind turbine foundations

e Full Project demobilization

Construction during Year 5 will be focused on completion of the Eastern Chokecherry turbines,
removal of temporary construction facilities, and reclamation. No new surface disturbances are
expected in Year 5 except for the establishment of wind turbine pad outer zones. Where the
outer zones require no surface changes, work can begin approximately June 1 or whenever
weather allows. All work is scheduled to be concluded by the end of October, with some
flexibility to extend into November if weather conditions allow.

In Year 5, all remaining turbines not previously delivered will arrive at the rail facility. These
turbines will be transported to the Eastern Chokecherry sites and erected.

The collection system will be connected to the turbines erected in Year 5.
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The Eastern Chokecherry substations will be completed and commissioned.

The transmission line from the Eastern Chokecherry substations to the interconnection facility
will be installed.

Upon completion of the Eastern Chokecherry wind turbines, substations, and transmission
lines, the commissioning process will begin. By the end of November, all Project wind turbines
should be commissioned and operational.

All remaining temporary construction facilities will be removed. Reclamation across the project
will begin or continue from previous years.

4.4.2 Construction Workforce

The workforce required to build the Project will be made up of a wide array of skillsets,
including heavy civil work, iron work, concrete batching and placement, large mechanical
assembly, crane work, electricians, and more. Some skillsets may be available regionally, and
PCW will seek to hire those local skilled workers available. However, much of the workforce
will be “travelers”, many of whom are experienced in wind energy project construction and
build projects throughout the country.

PCW has estimated the range of total workforce expected during each year of construction, and
included it in Table 4-2. The final workforce requirements will depend greatly upon the final
layout and construction plan, however this table should provide a range of total on-site Project
personnel. These totals reflect all PCW and contractor personnel necessary for the
performance and management of construction. Not included in these totals are BLM or other
regulatory personnel.

Table 4-2. Expected Construction Workforce Breakdown

Year O Year 1 Year 2 Year 3 Year 4
May Up to 100 Up to 50 Up to 50 Up to 50 Up to 50
June Up to 100 Up to 50 200 -400 200 - 400 200 - 400
July 150 - 300 300 - 400 900 -1,200 900 - 1,200 700-1,000
Aug 150 - 300 300 -400 900 -1,200 900 - 1,200 700 -1,000
Sep 150 - 300 300 - 400 900 -1,200 900 - 1,200 700 - 1,000
Oct 100 - 200 200 - 300 600 — 900 600 — 900 600 — 900
Nov Up to 100 Up to 100 Up to 200 Up to 200 Up to 200

PCW anticipates the workforce will most likely work a single shift of 10 hours per day, 6 days
per week. If schedule or weather constraints require, the workforce could be split into multiple
shifts for limited periods of time. Most often this involves the erection of wind turbines being
done when the winds are lowest, which may occur at night. The scheduling of these shifts can
be dynamic and based on week-ahead and day-ahead forecasting. Alternative shifts would be
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done within the peak workforce levels specified in the permit issued by the Wyoming Industrial
Siting Council.

4.4.3 Construction Equipment

PCW has estimated the amount of equipment that will be used on the Project Site during
construction (included in Table 4-3). The vast majority of this equipment will be transported to
the Project at the beginning of the construction season in which it is needed, remain within the
site during its use, and will be removed at the end of each season. Most of this equipment will
be brought to and removed from the site by trucks or rail cars. The movement of the
construction equipment is included in the Transportation Management Plan in Appendix C.

Table 4-3. Expected Construction Equipment Breakdown

Activity Year 0 Year 1 Year 2 Year 3 Year 4
General Pick-Up Trucks 200 350 850 900 750
Other Equipment 200 200 400 450 300
TOTAL 400 550 1,250 1,350 1,050

4.4.4 Health and Safety Program

A Human Health and Safety Plan will be fully developed and implemented prior to the start of
construction (typical components of such a plan are included in Appendix B). All Project
personnel regardless of employer will work under strict approved safety guidelines that will be
established prior to the start of the construction activities.

Safety is of the utmost importance on a construction site. Numerous potential hazards exist
that can only be mitigated through education and vigilance. Warning signs will be posted along
public roadways indicating upcoming dates of construction activities that could effect those
roads, and PCW will have safety personnel along those roads during the activities to coordinate
the traffic and construction activities. In addition, areas where supplies and equipment will be
stored or areas deemed hazardous will also be properly secured (e.g., fenced) to prevent theft,
tampering, or injury. Areas with construction in progress will be secured so that those without
proper safety training will not be able to access them. Wind turbine access doors will remain
locked whenever personnel are not at the turbine. Workers will be trained in health and safety
issues as they pertain to the work site to prevent safety issues from arising and to address
those that do. In case of an emergency, there will be an emergency response plan in place, and
workers will be trained in proper implementation of its protocols.

445 Materials Estimates

The initial estimates for the maximum quantities of turbine components and materials required
to construct the Project were presented as the basis of the rail facility design in Section 3.6. A
revised estimate of the quantities, including a breakdown by year of construction, will be
developed as the Project design and construction plans are finalized, and provided in the site-
specific PODs.

January 12, 2012 4-33



Chokecherry and Sierra Madre Wind Energy Project ﬁBPﬂm{ Cﬂ][l[]ill]jf

Project Plan of Development ﬂfwfﬂﬂllﬂu LLL

4.4.6 Transportto the Project Site

PCW expects to receive equipment and material to the Project through the rail facility. Details
regarding the delivery of components into that facility are included in Section 2.10. As
discussed in Section 3.4.1, PCW may also explore delivery of some material to existing rail
facilities in Sinclair or Rawlins while the Project rail facility is under construction in Year 1.

The majority of daily traffic to the Project will be personal vehicles of the workforce. The effect
of these vehicles on the local traffic conditions is evaluated in the Transportation Management
Plan attached in Appendix C. As allowed by the ROD, PCW will address in the site-specific PODs
whether workforce members will report to the Project using WY71/CR401 (Sage Creek Road)
when working in the Sierra Madre development area or if all traffic must pass through the
construction trailer complex.

Prior to the start of construction each year, PCW expects to meet with the Wyoming
Department of Transportation, Carbon County, City of Rawlins, and Town of Sinclair officials to
discuss the expected traffic patterns for the project. PCW expects to provide local officials with
monthly updates on Project construction, including any expected changes to the planned traffic
patterns.

4.4.7 Transportwithin Project Site

The transportation of equipment and materials from the rail facility to where they are required
on-site will be accomplished with various types of trucks and trailers. The materials used for
the foundations, collection systems, and a majority of substation components will be
transported to the designated areas by flatbed semi-trucks. The cement will be transported to
the batch plants using dry bulk trailers. The aggregate will be transported from the rail facility
to areas throughout the site using belly dump and side dump semi-trucks. The turbine
components will be loaded onto specially designed transport trailers pulled by a semi-tractor.
The oversize and overweight components for the substation (such as the 230/34.5 kV
transformers) will be hauled on lowboy/flatbed trailers that are specifically designed for those
weights. All liquids on site will be transported in tanker trucks. The main liquid items that will
require transport will be water and fuel. The transportation of earth moving equipment and
erection equipment on-site will be accomplished by using lowboy trailers and flatbed trailers.

The major source of transportation for moving the workforce on site will be through the use of
pick-up trucks. The trucks will be staged at the construction trailer complex where workers will
gather each day and use the pick-up trucks to mobilize to their work areas. The workers will
return to the trailer complex at the end of their shift and park the pick-up trucks and exit the
Project in their personal vehicles.

The only location where vehicles working with the Project would potentially cross a public road

is where the haul road crosses CC401 (Sage Creek Road). PCW is expecting to perform traffic
control at this crossing, likely stopping construction traffic to allow the small amount of p