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Executive Symy, ary

This feasibility feport assesses the four sites within the Colvilje Tribes prospected by Clipper
Windpower for wind energy development. Four properties were identified by Clipper
Windpower and the Confederated Tribes of the Colville Reservation as sites of potential wind
energy development on the reservation. Those sites are Cody Butte (“Cody™), Keller Butte
("Keller”), Omak Mountain (“Omak”) and the Bridgeport area (“Bridgeport™). See Appendix A
for a map of ajj four sites,

Within the four areas identified in the Colville Tribes reservation, each has jts flaw. Two of the
three sites have fatal flaws and two others are potentially developable, one being more attractive
than the other. The Bridgeport and Keller site host the same fata] flaw—insufficient wing
resource to build and se 4 project. Typically, the minimum net capacity factor (“NCF")! 3
project in Washington must produce in order to be attractive to power partners, as wel| as
economically-justifiap|e is roughly 28%. The Bridgeport area’s NCF is less than half of what is
necessary to justify a project at 14.15% NCF, slightly improving to 16.36% with the Clipper C-
104 model. The Keller project’s NCF was not as Poor as Bridgeport’s, byt still undevelopable at
17.74% with the Clipper C-99 turbine. When lengthening the blade to a C-104, the NCF
improves slightly to 20,319, The C-104 is not Yet on the market,

Cody’s wind data has been collected since November 25.2008. The site’s winds measure
ata 25.29% NCF with the largest Clipper blade available on the market, though the sjte’s
productivity would improve to a 29.01% NCF with a Clipper C-104 turbine blade. However,
given the short time frame in which the wind has been Surveyed, it is recommended that the best
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Marine Fisheries Service may be necessary to evaluate whether the construction of the project
would impact Summer Steelhead and Spring Chinook Salmon.

From this point forth, the remainder of the feasibility report assessed each project from a
permitting and environmental perspective, a meteorological perspective, a transmission and
interconnection perspective, and a construction feasibility perspective; however, only the Omak
site is assessed from an economic feasibility perspective, since the other three sites are likely
defunct as development assets due to poor wind regimes.

Section I. Permitting and Environmental Assessment

1.0 Summary of Critical Issues Analysis
A Critical Issues Analysis (“CIA™) was prepared for four sites on the Colville Indian Reservation

in northern Washington by environmental consultant URS in December of 2009. Addressed
within the CIA are biological, archeological, cultural, historical, and hydrological resources, as
well as aviation constraints. Data referenced in the compilation for the Critical Issues Analysis
includes a variety of federal, state and local sources. The report determined that, from a
permitting and environmental perspective, the Bridgeport, Omak, and Keller Sites may be
feasible locations for potential wind energy development. However, the Cody Site should be re-
evaluated because of its inclusion in a wilderness area.’

Recommended Actions

Six items considered to be critical issues were discovered in the analysis process that will require
special attention during the development process. They are:
I. Conformance with the Colville Indian Reservation Record of Decision and Plan for
Integrated Resources Management (2000-2014);
2. Construction and/or operation of the proposed project could adversely affect historic
properties protected under the National Historic Preservation Act;
3. Impacts of wind power on Greater Sage Grouse within Bridgeport and near Omak "
4. Development at the Omak Site may impact spawning habitat for Spring Chinook salmon
and a threatened population of summer steelhead;
5. Construction and/or operation of the proposed project could adversely affect Regulated

Waters.
6. The Cody project site being within the Grizzly Mountain protected wilderness area,

* In conversations between Clipper’s Project Development Manager, Krista Gordon, and Colville Tribes
representative , Ernie Clark, Mr. Clark communicated that the Cody site in not within the Wilderness area. as URS
had projected. From this point forth in the report, the mention of Grizzly Mountain within the Cody site will remain
in the report, as represented by URS and, upon the request and approval from the Colville Tribes. will be removed in

its final draft.



) An assessment of the most efficient approach to mitigate each of these issues is as follows:.

I

Firstly, because the Colville Indian Reservation has enacted a Plan for Integrated
Resource Management in place of the Bureau of Indian Affairs’ approved forest
management plan, the following measures should be followed to ensure a smooth
development process: ) a close development effort between Clipper, the Colville Tribes,
and the Bureau of Indian Affairs authorized officer; 2) completion of the National
Environmental Protection Act (NEPA) checklist to determine what level of
environmental assessment is required; 3) the preparation of a Preliminary Plan of
Development; and 4) close work between Clipper and Tribal staff on cultural, wildlife,
and biological resources.

Secondly, because the operation of the proposed project could adversely affect historic
properties protected under the National Historic Preservation Act, it is recommended that
the Clipper and tribal members identify significant cultural properties and conduct pre-
construction archeological surveys in order to avoid any significant archeological sites.
As a last resort, archeological disruptions to the site that cannot be avoided should be

mitigated with an agreed to plan.

Thirdly, because the impacts of wind power on Greater Sage Grouse are of growing
concern and the United States Fish and Wildlife Service has placed the species on the
candidate list for threatened or endangered status, onsite monitoring to evaluate potential
presence will be necessary. Continued monitoring of the listing status of the species and
close consultation with the FWS is recommended.

It is believed that development at the Omak Site may impact spawning habitat for Spring
Chinook salmon and a threatened population of summer steelhead if soi runoff during
construction is not adequately controlled. This result would be due to the increased
amounts of sediment resulting from development, which would impair the spawning and
other life history stages of salminoids. Recommendations of how to proceed with this
sensitive species are to: I) work with the National Marine Fisheries Service to identify
areas of concern and discuss potential impacts, 2) implement best management practices,
and 3) minimize or avoid steam crossings during development.

Construction and/or operation of the proposed project could potentially adversely affect
federally regulated waters within the greater Colville Tribal Reservation if proper design
measures are not implemented. Therefore, it is recommended that, after determining a
layout and array of the project, the area be surveyed by a qualified wetland specialist in
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order to identify jurisdiction waterways under regulatory authority of the Army Corps of
Engineers.

1.1 Project Location

The Omak Mountains Site is situated primarily among evergreen forest—comprising 69% of the
ground cover—with some shrub and scrub brush, as well as a small amount of herbaceous land.
Considerable forestry and sustainable logging activity takes place on the Omak site. The Cody
Site is composed primarily of evergreen forest (approximately 84%) with shrub and scrub
scattered throughout. The majority of the Bridgeport Site is developed, open space with roughly
40% cultivated crops, scattered water bodies, and some hay/pasture on the southwest border and
herbaceous cover in the south. The Keller Site is primarily composed of evergreen forest
(approximately 68%) with shrub and scrub scattered throughout. See Appendix B for land cover

maps of each site.

1.1.1 Types of Ground Cover in the Project Area

Shrub/Scrub Cover
The project sites have 30,000+ acres of shrub/scrub. This cover dominates the Bridgeport site.

This habitat typically hosts Sage sparrow, sage thrasher, sagebrush lizard, migratory birds, elk,
deer, and sharp-tailed grouse.

Herbaceous Cover
The four project areas contain 4,262 acres of herbaceous land cover. These areas provide

important forage for big game, migratory birds and small mammals.

Woody Wetlands and Emergent Herbaceous Wetlands Cover
The Bridgeport site hosts a minimal amount of emergent herbaceous wetlands. This ground

cover hosts a number of floral species, though no specific faunal species.

Evergreen forest
Evergreen forest is the most common cover type in all sites except the Bridgeport site.

Huckleberries are an important food source for wildlife grown in the sites® evergreen forests.
Wildlife species that dwell in evergreen forest include: mule deer, elk, grouse, bear, cougar, lynx,
fisher, wolverine, eagles, osprey, hawks, owls, and woodpeckers.

1.2 Federal Endangered, Threatened, and Candidate Plant Species

No federally listed threatened or endangered plant species are known to oceur in the Reservation.
One federally listed plant species in known to occur in an area adjacent to the reservation: Ute's
ladies-tresses. This is an orchid that inhabits wetlands and riparian areas above 1,500 feet of
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elevation. Although suitable habitat for the ladies tresses occurs in the reservation, there is no
known presence of the plant species in the four areas.

1.3 Fish and Wildlife Species of Concern

1.3.1 Resident Fish
The Colville Tribes Fish and Wildlife Department prioritize fish and wildlife species for

conservation by the following criteria:

Tribal importance for subsistence, cultural, and traditional use;
Population status;

Sensitivity to habitat alteration:

Estimate of long-term viability on the Colville Reservation: and
Dependence upon mature forest structure.

UL AW N -

The tribe’s goal is to maintain populations of fish and wildlife as well as their ccosystems to
meet cultural, subsistence, recreational and economic needs of the tribal membership. Resident
salminoids are particularly important, especially since the Columbia River Dams were
established and reduced the native fish species. The restoration of these water habitats are
Resident Fish Goals 1, 2, and 5 of the Colville Tribe. Fish species of concern are Red Rainbow
Trout, Adfluvial Rainbow Trout, Kokanee, White Sturgeon, Westslope Cutthroat Trout, Bull
Trout, Lahotan Cutthroat Trout, Mountain Whitefish, Eastern Brook Trout, Burbot and Eel. The
following list outlines these species’ 1) presence and 2) potential impact mitigation strategy.

Red Rainbow Trout
Red Rainbow Trout occur in both the Cody site and the Keller Site. Use of best management

practices is recommended for the Cody Site, which drains into the Twin Lakes, Twenty-Three
Mile Creek, and Bridge Creek, as well as for the Keller Site, which drains into Brush Creek, Jack

Creek, and Meadow Creek.

Adfluvial Rainbow Trout
Information on the distribution of this fish in the Reservation is scarce, though it appears impact

to these trout would be minimal. Best management practices should be used.

Kokanee
The Keller site is 1.5 miles west of the Buffalo Lake, which hosts Kokanee. Waters from the

Keller site will drain into the lake. If the Keller site is developed, identification of spawning
habitat near the Keller site will need further assessment, in collaboration with the Colville Tribes.



Westslope cutthroat
There should be no impact to Westslope cutthroat.

Bull Trout
There is likely to be no impact to bull trout,

Lahontan cutthroat trout
No impacts to Lahontan Cutthroat trout are expected.

Mountain Whitefish

occurrence are scarce.

Burbot
It is unlikely Burbot wil be impacted by any development,

1.3.2 Anadromous Fish
Anadromous fish are used in ceremonial and subsistence fisheries. Those anadromous fish the

CTFWD lists as species of concern are: Summer Steelhead, Spring Chinook Salmon, Summer
Chinook Salmon, Fall Chinook Salmon, and Sockeye Salmon,

Summer Steelhead
Summer Steelhead are considered threatened under the Endangered Species Act in the Upper

Columbia River; they spawn in the Omak Creek. The Omak site drains into the Omak Creek.
Wind power development in this area may require consultation with the National Marine
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Fall Chinook salmon
Fall Chinook are not listed in the Endangered Species Act and are unlikely to be impacted by

wind power development.
Sockeye Salmon
Wind power development is not likely to affect Sockeye Salmon because of theijr temporary

residence in the Okanogan River.

1.4 Wildlife

Spruce. and sub-alpine fur thickets. The Omak, Cody, and Keller Sites al] have these
characteristics, A majority of the Cody site is potential habitat, as well as 3 portion of the Omak

occurring.



Bats
Although the CTFWD does not recognize bats as species of concern, the Washington

Department of Fish and Wildlife recognizes two species within the area as having special status.
They are Pacific Townsend’s big eared bat and the pallid Townsend’s big eared bat; the two
species are virtually indistinguishable from one another. A large communal roost is located just

east of the Bridgeport site.

Migratory Birds

The project is located in the Pacific Flyway, a major north-south route of travel. Migratory birds
of concern are identified by the CTWFD Fish & Wildlife Management Plan, the Washington
Department of Fish & Wildlife Washington Comprehensive Wildlife Conservation Strategy, and
the United States Fish & Wildlife Service Birds of Conservation Concern, the latter of which
sites the Project Area within two conservation regions: Bird Conservation Region 9 and Bird
Conservation Region 10. Additionally, four Important Bird Areas, as identified by the National

Audubon Society are within 5 miles of the Reservation.

The significant migratory birds of concern include:
I. Osprey: known Osprey nests are within 5 miles of the Cody site and 1 mile of the Omak

site.

2. Golden Eagles: Golden Eagle nests are documented within 5 miles of the Keller site and
I mile of the Bridgeport site. The latter site is where they forage and may be impacted.

3. Loons: Loon nests are documented within 5 miles of the Cody site and within 2 miles of
the Keller Site. Common loons have been seen within 1 mile from the Cody site.

4. Sharp-tailed grouse: Sharp-tailed grouse are located Just north of the Omak site. Known
and historic leks are within 2 miles of the Omak site and within 1 mile of the Keller site
and a known lek occurs within the Bridgeport site.

5. The Bridgeport site is located in or near potential sage grouse habitat and is part of the
sage Grouse Management Unit identified by Washington Department of Fish and
Wildlife as a potential expansion and reintroduction area for greater sage grouse. Sage
grouse exist 2 miles away—if further developed, this site needs to be further studied for
sage grouse. Implementation of responsible setbacks can alleviate potential impacts to

sage grouse.

1.5 Managed Lands
Two areas—Grizzly Mountain Wilderness Area, and Moses Mountain Wilderness Area—have

been designated as spiritual, educational, historic, and limited recreational areas. The Omak site
is 5 miles from Moses Mountain Wilderness and the Cody site occurs within the Grizzly
Mountain Wilderness Area. This constitutes a critical issue. The site boundaries of the Cody site

may have to be reevaluated.



1.7 Archeological, Cultural and Historic Resources

The Confederated Tribes of the Colville Indian Reservation maintain their own Triba] Historic
Preservation Office. Of the 1995 Department of Archeology and Historic Preservation
(“DAHP”) data available, ten previously-recorded archeological sites are located within the

Airport (Brewster. WA) is 4 miles west of the Bridgeport Site. The Chelan Municipal Airport is
I8 miles southwest of the Bridgeport Site. Coordination with the Federal Aviation
Administration will be necessary to evaluate potential impacts to airspace,

1.9 Permitting and Regulatory Environment
Because the project is located on 2 reservation of a federally recognized tribe, state and local

jurisdictions do not have any permitting authority, unless project components are sited outside



the reservation boundary. Federal laws and policy may apply regarding conservation and/or
management of biological, cultural, hydrological and historic resources, as well as the
construction and siting of the project.

The project will require conformance with the Colville Indian Reservation Record of Decision
and Plan for Integrated Resources Management (PIRN). In addition, the management of the
reservation’s natural resources js governed by:

¢ the Colville Tribal Code;

* National Environmenta] Policy Act (NEPA);

e Endangered Species Act;

e The Clean Air Act;

e The Clean Water Act; and

® Secretary of the Interior on behalf of the National Indian F orest Resources Management

Act (manages forest production).

Because the Colville Confederated Tribes rejected the Bureau of Indian Affairs’ approved forest
management plan in its decision to compile the tribe’s own Plan for Integrated Resource
Management (PIRN), the Bureau of Indian Affairs may require an amendment to the PIRN in
order for the permitting of the Colville site to proceed, due to the fact that the PIRN does not
discuss wind energy development. A National Environmental Protection Act (NEPA) checklist
will determine the level of environmental analysis that could be triggered, which would
determine whether or not the project conforms to the PIRN. A table of the potential permits the
project must receive and regulations it may need to comply with are included in Appendix C.



The amount of Capacity existing on Joca| transmission lines is unknown and js difficult to
determine withouyt applying to the BpA for an interconnection request. Given what js known at
this point, there could be existing capacity on the line or there might be a great deal of physical
and/or contractyal congestion. Albei, many features unique to the Colville site bode both wel]
and ill for the project’s transmission capacity potential.

Of the four Colville sites, Omak js closest to both a | 15 kV line (Okanogan-Grand Coulee), as
well as a 230kv line (East Omak-Chief Joseph), both west of the Omak site. The East Omak-
Chief Joseph 230KV high-voltage line terminates at the Omak substation. This is problematic
because connecting to a radja] feeder introduces reliability risk in the project’s interconnection

15



transmission lipeg in the vicinity. Any project formally Proposed on the Colyjjje Tribe’s land
will be sized to integrate into the existing transmission system With minima] required upgrades.
At present, the project proponents are considering a 200MW project,

The Grand Coulee dam is 7GW generator ag shown in Appendix D, It appears that this
network s designed to carry power from Grand Coulee throughout the Pacific Northwest, and it
is likely that power currently flows north on the lines near Colville, A determination of the
project’s congestion on the Surrounding lines wil] be made during the interconnection and
transmission study processes, but since the wind generation patterns are not identical to the
hydro generation patterns. it is possible that some net leveling of generation will occur.,

In order to assess the project’s transmission potentiality further, an interconnection request will
need to be made to the Bonneville Power Administration. Upon the determination of
meteorological feasibility, entering the interconnection queue would be the next advisable step in
the development process,

Section 3. Meteorological Assessment

challenges of Omak Mountain prevented the meteorological tower team from a successful

There is a 60 meter meteorological tower Bridgeport (an area in Southwestern Colville Tribes
Reservation, displaying low elevation, agricultura] landscape, ang easy constructability), one at
Keller (an areg in Southeastern Colville Tribeg Reservation, with a North-South oriented tree-
covered ridgeline) and one at Cody (an areg jp Northeastern Colville Tribes Reservation, with a

North-South tree-covered ridgeline).

The Bridgeport and Keller areas had a fyl] year of data as of the last meteorological report, which
is adequate to determine that the wind assessment s reasonably accurate. The estimated long-
term hub-height winds at those two sites are weak and non-competitive statewide at 4.9 meters



per second and 5.7 meters per second, respectively. One potential upside at Bridgeport, despite
the very low winds, is the tendency for higher winds in summer and the likelihood of higher
winds if the met tower is shifted to the southeastern edge of the mesa-like geographic feature.
The winds at the mesa-edge could be as much as 5.5-6.0 meters per second compared with the
current 4.9 meters per second, a wind resource proving more interesting, though unlikely proving

more feasible, developmentally.

The Cody site experienced significant tower downtime (due to icing) so its wind speed estimate
is preliminary. It is the highest wind speed estimate of the three sites with meteorological towers
at 6.5 m/s. This met tower is likely to average between 6.5 — 7.1 meters per second once the data
is fully captured; the entire turbine array on average is likely to fall within that range as well. A
second met tower would be very helpful in assuring more sophisticated data for the Cody area. If
significant tree clearing were employed at the Cody site, the turbines would have improved

exposure and a greater net capacity factor.

Regarding the Omak site, although the site lacks a met tower, prevailing winds are expected to
be from the southwest across a generic project area covering the Omak Mountain region. Omak
Mountain itself has nearly the highest elevation in the potential project area at more than S700ft.
Omak’s tentative 200MW array (see Appendix E) spans east and west across Omak Mountain.
The eastern 100MW of that array is better exposed and should experience higher winds.

The better exposed eastern portion of the 200MW array (Omak Mountain eastward) is expected
to have long-term average 80 meter hub height winds averaging near 7 meters per second (6.5-
7.5 meters per second). The western portion is expected to have winds of 6.0-6.5 meters per
second. Thus the eastern portion of the array could be competitive with other prospected medium

wind sites in Washington State.

When modeling Clipper turbines with the wind data received from the three meteorological
towers, the Clipper Liberty C-99 turbine produced insufficient net capacity factors for
Bridgeport, Cody and Keller. Keller and Bridgeport (meteorological towers 4720 and 4721,
respectively) performed well below industry standard, at 17.7% NCF and 14.2% NCF. Neither
project would be a feasible wind energy project due to these low winds.

The Cody site has a slightly greater chance than Bridgeport and Keller of performing close to
industry standard when modeled with the Clipper Liberty Advanced Composite Blade design
(“ACB”) with a 104 meter rotor diameter. as demonstrated in the table below. This design is not
being released to public at this time, as more engineering studies and tests on a prototype turbine
are necessary to determine the machine’s feasibility. Better wind data capture is also expected to

17
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improve the NCF at the Cody site. See Appendix F for the meteorological feasibility report for
the three sites.

Mean Mean Year | Year 2+
Tower Speed at Hub Speed at Gross Net Net
Tower Hub
Height Top Turbine Height Height Capacity Capacity Capacity
Factor
Tower (m) (mps) Type {m) (mps) Factor (%) Factor (%) (%)
4720 60 5.4 C-99 80 5.7 20.3 16.7 17.7
4721 60 4.7 C-99 80 4.9 16.2 13.3 14.2
4722 60 6.5 C-99 80 6.8 289 23.8 25.3
4722 60 6.5 ACB-104 80 6.8 32.2 26.4 28.0

Section 4. Construction Feasibility Assessment

4.1 Construction Feasibility Assessment Summary
The four project sites’ level of construction difficulty corresponds inversely to the challenges of

delivery trucks will need to traverse in accessing the site, which poses challenging bridges and
sharp turns. However, this transportation route is not particular to only the Bridgeport project and
would, ultimately, pose a challenge to any of the four Colville sites, A transportation survey will
be necessary for all the projects before moving forward with any additional expenditure.

The Keller area will have above average capital costs for civil and foundation installation, as
well as additional transportation costs for pull-assist vehicles necessary to get turbine
components up and into the mountain turbine pads.

The Omak Project and the Cody Project will require a large capital expenditure for civil work,
including  foundation installation, collection system installation, and transmission line
construction necessary to intertie to the local electrical infrastructure, An additional cost will be
pull-assist vehicles, necessary to get turbine components up and onto the mountain turbine pads.

optimally be located close to the project, either via build out from the hill side or at the start of
the access point to the project site.
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to be located across the road, although the fina] decision of best practices will be made by the
installation contractor, Furthermore, the roads will likely need widening in order to provide
access to traffic necessary to service the tower .

feasible for construction. Two potential options for offsetting the turbines that cannot be sited in
the current array are to: 1) develop a project with less than 80 turbines or 2) construct the
displaced turbines at lower elevations. In the future, if the Clipper Liberty 2.5MW turbine allows
for single blade installation, there may be greater potential to meet the current array design and
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The Omak site jg covered in rock ranging from four inches to very large boulders that protrude
from the ground. The rock form appears to be granite within a very thin layer of top soil. There is
a low likelihood for reusing the excavated subsoil to compose around the foundation base. Due
to lack of soil, the i may require the yse engineered materials, which will add to the already
high construction cost of the roads. The cut and fill process of creating the roads will include

Ascent up the mountain presents a 6% grade in most areas and an 8%-10% grade in some areas,
which will lead to very high construction costs. The switchbacks up the mountain will also make

Omak has a tremendous amount of rock to deal with during the civi work, including the
foundation installation and collection system installation, Trees in the area wil need to be
felled. Some areas appear to hold between 260 and 500 trees PEr acre, consisting of mostly
Spruce and Ponderosa Pine, which range in size from six inches in diameter to twenty-four
inches across.



feasibility, due to the large capital cost for civil work, including foundation installation,
collection system installation, and transmission line component of the electrical infrastructure.
An additional cost wi]] be transportation costs for pull assist vehicles to get the product up
and onto the mountain turbine pads.

4.3 Cody
The Cody site is located atop mountains in the southeastern portion of the Colville Confederation
land. The Cody site is densely covered with trees of the spruce and pine families. The area was

have a significant impact on the tower readings.

Transportation cost will be above average due to 6% to 10% grades during the mountain ascent.
In addition, delivery trucks wil| have to negotiate sharp turns. Each oversized load will have to

at a time,
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construction of wide switchbacks along the mountains edges.

length. Schnabel and blade trucks will require 75 feet of interior corner clearance if negotiating
a 90 degree turn. Cornering requirements will need to meet a Grid Square area 25 feet by 25 feet,
with turning radii of 135 to 150 feet. This will require a great deal of effort and cost along the
switch backs in these mountains. Switch backs will have to be engineered to allow for deliveries.

4.4 Keller

slope of the hill ranges from 45% to 65% grade. This road would be the main access road to the
site, with other feeder roads branching off, providing access to the ridges where most of the
turbines will be located. A great deal of cut and fill will be required to make BIA Route 63
traversable for turbine components. Approximately 85% of this road runs along the side of the
mountain.

roads. What rock is present consists of Alaskite and Geothite granite. Moving south from that
point forward the constructability becomes more difficult and costly.



between $85.00 per foot in the lower elevations to $100.00 per foot in the higher elevations and
between ridge lines of the project area. Each wind turbine generator pad will cost approximately
$15,000 to $20,000 per pad. This estimate does not include haul off of over-burden or
construction.

Foundation cost will be above average due to excavating granite in the area, which most likely
will require blasting, as well as hauling in engineered fill material to compact the foundations

due to the thin layer of top soil.

The access roads will be bujlt and maintained to support axle weights of 30,000 pounds with
adequate cutback of vegetation around the corners (25 feet) for tail swing and passing/turn
around points. Road width should be 25 feet with no more than 1 foot of crown per 100 feet of
length. Schnabel and blade trucks will require 75 feet of interior corner clearance if negotiating
a 90 degree turn. Cornering requirements will need to meet a Grid Square of 25 feet by 25 feet,
with turning radii of 135 feet to 150 feet. This will require a great deal of effort and cost along
the switch backs in these mountains.

the city of Brewster, the project site sits upon open meadows along the ridge lines overlooking

Lake Brewster. The ground conditions within the project consist of fairly flat areas: ideal for
constructing access roads made by driving a road grader maintainer over them.

Three (3) issues to deal with in the construction of Bridgeport are:

I. Delivering turbine components up the mountain, a process made difficult by switch backs
as they exist on site at present;

2. Large out cropping of rock boulders, signifying underground boulders which wil]
complicate constructing foundations and collection systems: and

3. Delivering turbine components to the site via a route across local bridges and curves

along the highway.

Section 5. Economic Assessment

A preliminary economic assessment was conducted solely for the Omak site and not the Cody,
Bridgeport, or Keller sites. given a consensus arrived at by Clipper's meteorologists,
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construction assessment team, project developers, and executive management that the other sites
are not feasible from a wind regime perspective. The Cody site may prove to be economically
feasible in the future once sufficient wind data has been collected.

Although a minimum of an additional year of anemometer readings for Omak are necessary to
determine with accuracy the area’s net capacity factor (NCF), the assumption of a 28% NCF was
the base assumption used to arrive at the Power Purchase Price detailed below.

Assuming the Production Tax Credit’ is still in full force at the time of commercial operation, a
199.2 MW project size, an all-inclusive construction estimate of approximately $142,000,000,
turbine costs between $2.8 million and $3 million per turbine, a 9-mile 230kV intertie line to

. connect the project to East Omak substation, a December 2013 commercial operation date, and

other less volatile assumptions show a Power Purchase rate of $100.00-$105.00 per megawatt
hour generated. This estimate does not include the costs of any potential upgrades needed at the
point of interconnection to the grid, nor does it include other project specific operation costs that

may arise in a co-development agreement.

This power price is slightly out of market; the current rate for energy coming out of the
Washington area is estimated to be $75.00-$85.00. That said, an adequate wind resource reading

is necessary to determine the project’s actual economic feasibility.

Section 6. Conclusion and Recommendations

The information that Clipper has gathered presents a definitive picture of which of the four sites
are not developable and which remain feasible. It is of no benefit to survey the Bridgeport and
Keller sites further for development potential, but development at the Omak and Cody sites is
warranted in order to determine whether one or both of these sites will produce an NCF high

enough to support the construction costs anticipated.

Therefore, it is the recommendation of Clipper that the Colville Tribes and Clipper negotiate and
execute a joint venture agreement, wherein each party defines it responsibilities and rights in the
development of the Omak and Cody wind farms, contingent upon attractive wind analyses. In the
interim, it is recommended Clipper and Colville Tribes use the next twelve (12) months of the
Memorandum of Understanding, set to expire on June 2, 2011, for the parties to negotiate the

* The Production Tax Credit (also known by the acronym “PTC") is a $.02] per kilowatt-hour tax credit
administered by the U. S. Internal Revenue Service for electricity generated by qualified energy resources and sold
by the taxpayer to an unrelated person during the taxable year., The most recent legislation, H.R. | (Div. B, Section
10T & 1102). extended the in-service deadline by three years to 2012. A renewal of the Production Tax Credit

would have to occur in order for the Omak project to partake in its benefits.
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terms of a joint venture agreement. Research into the availability of sources of public funding is

advisable to offset the anticipated development costs.
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Appendix B: Land Cover
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Appendix C: Permitting and Regulatory Requirements



9961 J0 10y
UONYAISSI] SLISI MU0

‘pannliag

TSI e f1 pug
1afond go Arxapdina
PUe az15 uo spuadagy

SISApOY

VEAN 0T pan aq priogy

—

1Y U0l
MTeg uspion pue ping
1Y Kwasy png Ao 13w

EP0921 3nd 447 g0 st

"SOARIT URIPUT 2ALUN 10 $23Mm0831 10 s192(qo 1earojoanyasm Fuiaoiun
10 "Rwaepap ‘Funage ‘Tunmavaxz 1oy jmmayed A1 1w 100005d Ay
L e wimqo CI8Ss3350 31 pun vom, TratAnjoIg ¥ imIqQ
PUB[ S48 U0 mMado samanae 3i S4SN 24 405
(vanmiwazy jrarfororg v Arrenusiod pui) assassy juojdororg aimdatg

sy snowospene 1o satanls
HSY parsty loy samvadg pasafurpuy pur sto1des pue spmo Smmorng
S ous spaq L1ojnsdny Tutiaagie sanianoo TJuquusip punosst nv

T

‘USY snowoIpeur 1o saads parafuepua

1y 1 mig

Ll

pantnbas s1 55
10 Auneay aygnd ¥

_
|
|

10 pauaseasty) pasodord 1o P Fuaape Ajrequsjod Ananan Auy

Miad a0 asua3n Tprig

“Rurymiapun r13pay Lov o1 Apdde maraqy 00| uonaag
40 siawannbay ‘sanusdord JHOISTY 1O suonae syt
401324 Y1 1n033k 0)ut 3ye) sarouade [e13p2 qie ey
sannbas ye sy g 9961 jo PV UONBAIIEIL d110)51H

[UUONBN 3110 901 uOHISS tapim M3 0] 123fgns asm

S1oaload waym pansio aq 1snw SMUL paroape gy

$3)feg uapjon puw Preg 13a104d !spngq Kronmritin
S1aa0sd sarzads pazafinepua PR pawdleany siajoig

DY 1vep

SPURT RIS 10 suawiindaq yiim jrad 1oi|

pue ‘uerd voneRnw “SISA[nuR 10udwn pun Juawssassy fauonatny puejam
‘Apuis UOnEAW[Sp puepiam isishjeue SaAneunyy ‘siwssols ELTEN T

PUC SPEO. 'QImXLIS uors wAID ‘1ioArasay "Wep 241 3e wans "sputjam

0y
WOHEAIIS21 LIS [muionmy

—_— T

DV 101351014

fieg uapjop) pue pug
A3y Lman ) pog Lo gy
“3oues|dwo)y (1 uonaag)
WY $2103dg pasadunpuzy

(SHAN) ANAIAG SIS
Ut [rUOnNRN puR (SM.450)

PAUAIS AP Pum ysif § )
| —TAITS UNPIIM PUn ysig §p)

(1av stoquep| pue siaary)
01 Uonoas twiag fmaprarpuy
POF 10N33S 13y Ja1e A 1ty )

x STUISSOL3 pirejiam jo eang

[2T-09pL/0L, e o))
A10s1ApY pur L2 g (440)

uononsuoa aur mp saunid pue sau 4mj 'saimonns __.n-.__—_uﬂn—
s —_— .

UHIEAIIS2Y weIpuy ajiaja) o 3PISING ‘spuk| aaiasag
152404 wo Awssanau 21w speos ssanan JO/PUE SANNN dmif narsstwsues

0 Z A1qissod) paafuad

sdeq o suoneinflay peapay jo IO p1
I — 44 Fintit it bl f i o R
19V uawdTeunpy
SEAMUY v yan sannbay sheq pg pue £31j0,4 pun [Riapay
e T ddiN TN
Y IV ueal) atp puk
(sreak g RN uwary ay ‘jepqeyy

1ENEL pareuiiisap Fuipnjam

Spuepam waselpe Awpnpu g YO Snnm (3ovsn)
ssajun sep 0z | o1 po U0 3 JO 1S H0f wonsag fmpnpaun g PRI s13em Funaagge santanae Fugamsip-asepms ny 1t fELaten pafipasp 10 1y g0 uawinaed sszioiing “aamiig jo sdio) Lny ‘5N
UMIINE6 )|

aards ne ajquiiaey 193458 Aaur jey) jaay 00T
1IRGI 13)1R) Samianas jo uonansuas A sAzIoyIny

pasodouy yo voneaynoN

UONRISIMUP Y
WONRIAY [miap g

Spuey onqnd paimsiunnpe-asiasag
152104 110 (peos ssasoy ‘amngadid sy uoIssjursuepl)
*1°2) soaneay 1) J0 sjuawaoed sazuoniny

(Aem=go-ngiu)
nusa asqy einady
(S45011 21a135 15310, 81

FI0Z-000T 1wauifeunpy S22Un052y pajerizpg 10} uepg pur voistag
J0 pI03ay toleAasay werpuy ITAIR 31 01 yawpuaure we asinhag
PINOM WIG 90 ARy sp vonednm e sianduwn ‘suompuos samaosas

TSI [IEETS
g ImMusumonAug ue Fwyep jo aiieya w Asuadye
[V13pa peat v saynuapr pun saiauadie uaamiag

LT DF]] 1T Kiojejndoy

HONEMIPIOOS 3y yitm sdyay 05 552001 My Fpun)
EESITeREN] o sn307 anpgnd| VST am oy e 1oy fnssappe paed 12 o1 paau PIMoM 513 do (vy) assassy 1m2pa,y fuaranay Saford woy siaedun azijnue
[P0S4 "samosay B3 pue jo An Jdwod| apdeg P05 pun pleg ay; 1oy |eIauIosAg e 571) smmg AR 2y fo siamm ST 10 “papiny 0110 "spue} jriapay o s1aedun 1afoxd e Spowne (vdan) 1y
‘sanadg seg |taadg uo spundagy|  Ainary Mg Kopesiy ‘yvagN Aiiapag st ‘PurEargand o smaso) snxay 1M3payg e sey pafosd gy 0§ ssanoud magsiqrisa o) o YN 10 asodind sy Kanping [PHI DO sIAE) frionep
|I|||I|I|I|I||I|| e e e . 3. — -— i —, - L 4 L
) 119pa
SIUSSY [HuN0g RN ms._mmuunum aﬂi-ﬁ_:ﬁx oy _..__u?..m Maedipddy asodang (Shuaag
/aonnn3ay/Aouay
“noyduryseay afory M) aaddiy) ayy 408 panaboy ag Aepy gy Sy | aqug,
—

.]I||||]I[||I|I|Ilf1’..]i|n..fl!fl||lll|lllll|.||||lll|||||||r||

OM.LNoLL33S



91

/310" u0gnpie Ausayyzding Al3190§ uognpny, [euoneN

10 qnpdewsais mamzdpy [TTRYITENN

o Ssiuapjimydny Kanog SSMUAPH M
/310 2NPIAUOITUIYsRAL Amay/diy Uonerapa g ap1ppay uolFuryse ;.
\n._o.u__:az\\..n:: >.u=a>._um=o.u almeN

NS AL sdnoary 18uuuoaangy

BPo
—_— e ]

“L20 W Aq pansst aq pnom shuuad maudosddn 3 wiade; 1equ] o
NG 230 5301 1i0u5 D) 31 (s011g uodadpug pue yenigy) Auno)y Auag o,

1BqUL 1o ALioyine Auononsp wayy Moo o $p0
O JUIUI0) pu MA1AYL 01 Kiunps A SMO|
A pamarass s

HULRY ssaday; Proy Aoy

W1 10y pasnbal aq Aew SNu3 g
swafoud ay yo £ue H LDDay
) AL SRV 12alas) 2 g ey

3P0 SuIpjing pue oy uLojiuny | agp
SRUBUIPIQ Runioy Aoy 4q poari

speoy
PIRHUDP] auay

iy

A1noa o) ssana

VoAl wpping pue 3y

£june)
(\ZER)
0y Aljog [EMatiuonAug sy

Sananosay
STA ‘Sadinosay sy
SIS smierg [eadg

VIS B3pun mains2 feyoumoaus i

e weaoid a0 ‘uuyd *Katjod ¢ jo uondope pasodod
3 Jo ‘paford p MLHapun 1o ‘puny ‘35U o) uorap
A3uade jrao 1o ares o sanbas 18q; jesodosd Ay
“suoneiadi

1S pue .Qrjiaey Jo wesdoxd JUBTIERNS fapes
PUB [EVUDWNONIAUS UE s5T0ugm 0S|8 )JS.43 ‘suuusd

Vdas Jo siadse
31 12A0D pinom 11 “alosd A1) 10§ parajduioa st aduenduroa VdaIN 3
1AAIMOY| ssasoad Ydas oy yinoays o o) PRy 1ou asg sau g, ay g,

&ilojoa

ViIN IVM FOL~) =461 1auloyy JO wiawsndagy woiFunse

. (Sleaf ¢
0l 7 A1q1ssod) 10afosd
uo siaoj anjqud,

Pue Jo suxadinga

W3sa0 Jupiiuad Jo 100002 3aey Lo SHONNPSLNG jwao) pue ayus

uonelado puw iellanasios jo SULHIpUO) A saynads
A adoym pauinbag { asowp §

JASAT toiFunsepm I sanipory AR toua upkyan
103 sdais Rugsuany) pue onenjeas jje sajuuipsons

21 UDIssIsURN s0f spuey Et,_.._.....u_ o
Lunejniag in Iz anmy SUCIIpSLNG o)

JISAT uoitusepy o 31eIg 3y ur sanypiany (D3S43) panno)y
Paytiuap) atoy Vo spuiadagy Suoneilay LN 0N plom j3s 3L sy AR12ua 101 o) ssazoud Fuys Jdois-aun, ¢ Sapiansg Hunenjaz ang Ly o Ay
..-._un_ﬁu_ﬁ Joaywmg
‘gm auny Fuissasnag suoneEay 1 oy 1sToig siqeapdiy ssoding (Shinrog
Monemday, Huady

‘uojRuiysupq “13foag 3ppaj0>) ddy) ay) 10y Paambay ag Aupy 1By sjutiag - aqe,

Mo Lisjomasy T , OM.INOLLOIS

- -

— T



Appendix D: Local Transmission Map






Appendix E: Omak’s 200MW Array
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Appendix F: Meteorological Report



Wind Resource Assessment
Colville Projects, Washington

Submitted to Matthew Kumpunen, David Hazel and Krista Gordor
Clipper Windpower Development Company, Inc.

Prepared by Allen Becker, Matthew Bullard, Greg Poulos, and Richard Simon
V-Bar, LLC, 21 June 2010
Revised 25 June 2010 to includs the C-104 turbine and 12x24 for the Cody projec

This report is our updated assessment of three of four planned projects located on the Confederated
Tribes of the Colville Reservation northwest of Spokane, Washington.

Tower Info, Detailed documentation about the first three meteorological towers is provided. Each tower,
located in a separate study area of the reservation, measures winds at 9.5, 31.5, 50, and 60 meters or
north-facing booms. There are redundant south-facing sensors at 31.5 and 60 meters

Site 4722 collapsed In Dacember 2008 after collecting only about a month of data. It was rebuilt in
lune 2009. After rainstallation, we noted incorrect logger time stamps, and we have adjusted the datz
since June 2009 to account for the apparent 126-hour time offset.

Both wind vanes at Site 4720 and the 58-m wind vane at Site 4722 appear to be broken following several
icing events during the winter of 2009-2010

Maps. A regional map shows the location of the Colville projects and the Spokane and Omak Airport
AS50S stations, Detailed topographic maps show the Omak, Keller, Bridgeport, and Cody projects and their
respective meteorological towers and preliminary turbine layouts

Coords. Preliminary turbine coordinates for each of the four projects are provided.

Rei V. The monthly mean wind speed histories are shown for the Spokane and Omak ASOS stations, twe
potential long-tarm reference anemometers chasen for these projects. Both stations measure winds

at 10 m and have 12-13 years of histary. Spokane is about 70 km southeast of the Colville Reservation;
Omak, adjacent to the northwest corner of the Reservation, is about 50 km north of the Bridgeport tower

Spokane and Omak were canverted from cup to sonic anemometry in june 2007. Due to different response
characteristics of these two types of sensors, one cannot combine their observed data sets for purposes
of determining long-term mean annual wind speeds, without adjustment

We believe that the sonic anemometers at Spokane and Omak record wind an average of 4% less than witF
the cups, based on a major study perfarmed by V-Bar in 2008. We present the obsarved monthly mean
wind speed histories on the left and the senic-equivalent mean wind speed tables on the right of the

“Ref " tab.

Lially V. The daily mean wind speed histaries for Spokane, Omak, and the three Colville sites are presented
Daily correlation batween the ASO5 stations and the Colville sites differ widely, Sites 4720 (Keller) and
4722 (Cody) correlate best with Spokane, while Site 4721 [Bridgeport) correlates best with Omak. If
should be noted that none of the reference sites correlate particularly well to the Colville met towers

This factor introduces significant uncertainty into the estimation of long-term mean wind speeds

N Wbar. Monthly mean wind speeds are presented for the three Colville sites, Spokane, and Omak. Winter
icing has affected data recovery at all towers.

Means speads for Site 4722 in November and December 2008 are highly suspect Biven that site's margina
correlation to off-site reference statians used to derive the full month estimates. They have been ignorec

in the long-term calculations: Composite monthly and annual mean wind speed tables for each site are founc
at the bottom of the tab,



4720 4721 4722

Level (m) Keller Elr'rdgegort Cody
9.5 4.12 3.7 q.18
315 5.00 4.37 591
50 538 4,60 6.20
&0 5.44 4.71 6.49
80 5.68 4.88 6.76
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4720

C.99

.79

14.76

30.97

3875

4721 c-99 9.39 17.10 25.55 33.69 40,94
4722 -89 6,29 12.98 21.73 31.24 40.56
4720 C-104 8.97 16.69 25.36 33.83 41.83
4721 C-104 10.78 19.15 28.05 36.40 43.62

4722

C-104

34.68

44,12

Losses Preliminary Joss factors to ¢

anvert the gross projection to a nat Prejection are summarized below.

The values are preliminary and are intended as Placeholders untj| array-specific values are calculated. The
ity fa

ctor values uysed below are based on the meteorological towers in lieu of an array aggregate:

air density

an wind speed

Capacity
For the C-99: Keller Bridgeport
Year )| Yaar 2+ Tear 1 Yedr 2+
| 1618 | 1615 |
%‘!ﬂ.m
.I!E..IEI
Net Capacity Factor (7 mm
For the C-104: Keller Cody
Yoar | 2 faarl fear is
Gross Capacity Factor (7 mmmmmm
‘m 0.859
‘Eﬂ-mm
‘EE.IEI'.
The long-term mean annual wind speeds are summarized below along with the corresponding gross and ner
capacity factors:
Mean Mean Year ) Year 2+
Tower Speed at Hub Speed at Gross Net Net
Height Tower Top Turbine Height  Hubp Height Capacity Capacity Capacity
Towsr {m) [mps) Type {m) {mps)  Factor (%) Factor (=} Factor {5¢)
4720 60 5.44 c-99 80 5.68 2029 16.70 17.74
4721 60 4.71 C-99 80 4.88 16.18 13.32 14.15
4722 &0 649 c99 80 6.76 28.93 23.81 25.29

C 80 5.68 22,59 18.48 i9.64
4721 60 4.71 C-104 80 4.88 18.15 14.85 15.78
4722 60 6.49 C-104 80 6.76 32.24 26.37 28.02
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Aoz Wind power roses for the three projects show the vitdely differing wind regimes across the Colville

i 4 reservation. At the Keller site, winds from the southwest damina te, with a smaller component from the east.
At the Bridgeport site, northwest through narth winds dominate. At Cody, southwest through west winds dominate
‘ with smaller components frem the narthwest and east.
B L Als. Off-axis wake losses between adjacent turbines Inarow as a function of their azimuth orientatior
i and spacing are surmmarized.
B Mis v Maximum hourly mean wind speeds and peak gusts by month for each site on the Colville Reservation are
X 3 summarized. So far, the maximum hourly mean wind speed was 23.1 mps and the peak gust was 32 mps
Tl Turbulence Intensity statistics for the 60-m levels of Sites 4720, 4721, and 4722 are presented.
[ Turbulence at the Kaller site js maderate, around 0.12 In the power praducing range of speeds. Turbulence
g at Bridgeport is low, generally fess than 0.10in the Power producing range of speeds. Turbulence at Cody i
[ mioderate, 0.12 or less in the Pawer produting range of speeds.
' 12424, Mean maonthly net energy simulations for the Cody project were performed using the C-104 turbine
~ The values reflect the actual simulation for the data period, and have not been adjusted to reflect the
leng-term mean monthly pattern.
| ¢
P-Vilues. in this tab we show calculations to reflect the uncertainty in the long-term mean annual net projection:
 § for the C-99 and ACB-104 turbines for each of the three Colvilie Projects. Here are the results:
‘ For the C-99:
N ] Keller  Bridgeport Cody
long-Term tong-Term Long-Term
P-Valus NCF {55) NCF (54) NCF (%)
L) P99 13.24 10.14 1764
3 Pas 14.54 1130 19.85
L ] H 30 15.26 1194 21,07
! P84 15.20 1242 2200 one standard deviation below the mean (P50) value
N P75 16.42 12.98 23.05
E P50 17.74 14.15 25.29
K P25 1%.06 15.41 27.51
P16 19.68 16.00 2855  one standard deviation above the mean {P50) value
P10 20.22 16.51 2846
LY POS 2094 17.20 30.66
- POL 22.23 18.43 32.84
B
. For the C-104:
'S Keller  Bridgeport Cody

Long-Term Long-Term Long-Term
P Value NCF (%) NCF (%) NCF (%)

Pag 14,85 11.45 19.99

Pas 16.23 12.70 2231

Pop 17.00 13.35 2358

P84 17.57 1391 24,56  ons standard deviation below the mean (P50) value
P75 18,23 1451 25.66

P50 19.64 15.78 28.02

P25 2103 17.10 30.28

P16 2168 17.73 31.35 one standard deviation above the mean (P50) vajue
P10 22.25 18 27 32.28

pos 23.01 19.00 3351

PO1 24.38 20.31 35.74

This concludes the report
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nh g Tavwrnr inf,
Calvile Prajacts, Washington
Clipoer Windpawer Cevelapment Company, inc

Time Zone Pacific Standard Tima
Magnetic Declination 16° East (344" magnetic = true north}) Boom
Orientation Catibration Constants*
Sensor Boom Relalive to
Sensor T Maodei Tiua Naith Slope Units

Site Number 4720 Anemometer WNRG 840 1 24 o 0.40 mps
Project Name Keller Anemometer NRG #40C 83378 2 60 24 180" 0758 0.37 mps
installanien Date 22 November 2008 Anemometer NRG #40C 83334 El 50 24 o 0.759 0.36 mps
Logees Type Symphonie Anemometer NRG #40C B3395 4 315 2.4 [l 0.760 034 mps
Lojtger Serial Number 9822 Anemometer NRG #a0c 83399 5 315 2.4 180 0753 0.45 mps
Praparty Owner Colville Confederate Tribes Anemaometer NRG #40C B3622 & 9.5 2.4 o 0700 0.34 mps
Tewes Height (m) 60
Towet Diameter (in) 10" to 30 m, 8" ahove Wind Vane NRG #200p N/A 7 58 2.4 o 0351 0 degrees
Chuteir Town Keller, wa Wind Vane NRG #200p N/A -3 34 2.4 [+ 0.351 a degrees

48°05.157'N

1187 47.894'w Thermometer NRG #1105 N/A g 3 N/A N/A 0136 -86 38 i

1214

narthfsouth ndge nege saddle betwesi two high paings; u.-nrgc_ni'! forested cloaring, trees 100 m sant and below towes

4721 Anemometer NRG ra0C LEEDH] 1 50 24 o 0782 o3

Bridgeport Anemometer NRG #40C 83382 2 60 24 180° 0.760 0.37 mps
Instailation Date 13 November 2008 Anemometer NRG #40C 83383 3 50 24 0 0.750 0.38 mps
Logger Type Symphonie Anemometer NRG #40C B3385 4 315 24 0 0.758 0.38 mps
Logger Serial Number 9824 Anemometer NRG #40C 83386 5 315 24 180* 0.761 0.37 mps
Praperty Owner Colville Confederate Tribes Anemometer NRG #a0C 83387 6 9.5 2.4 [0 0761 0.37 mps
Tawer Height {m) BO -
Tower Diameter (in) 10" to 30 m, 8” abave Wind Vane NRG #200p N/A 7 58 2.4 0° 0.351 D degrees
Clesest Town Bridgeport, wa Wind Vane NRG #200p N/A 8 a4 2.4 0" 0.351 o degrees
Latitude (WGSga) 48° 03 259'N
Longitude [WGs84) 119° 36.749'w Thermometer NRG #1105 N/a 5 3 N/A N/A 0136 -86 38 “C
Elevation (m}) 741

nedr center of broad, NNE/SSW lateau; wheat field

‘______'—‘———__#_E_E___h._,—*———_____________’ ———

ETe Anemometer  NAG A4PE 83380 1 0 24 0 0.760 015 mps

Cody Anemometer NRG ra0C 83384 2 60 2.4 180" 0.757 0.45 mps
Instaitation Date 24 November 2008 Anemometer NRG #40C 83638 3 50 2.4 o" 0760 0.32 mps
Lagger Type Symphonie Anemometer NRG #40C 83639 4 315 24 0* 0761 0.36 mps
Lugger Serial Number 9823 Anemameter NRG #40C 83640 5 315 2.4 180" 0759 034 mps
Praperty Owner Colville Conf Tribes tar NRG #a0C 83641 3 9.5 24 [ 0759 0.36 mps

60

10" to 30 m, 8* abave wind vane NRG #200P N/A 7 58 24 [ 0.351 ] degrees

Inchelium, wa Wind Vane NRG 4200p N/A 8 a4 24 o 0351 a degrees

48~ 17.342'N

118° 30.809'w Thermometer NRG #1105 N/A 9 3 N/A N/A 0136 -86 .38 °C

1640

Tower collapsed in jce storm, December 2008 rebuilt June 2009
high paint alon short, nonh/south ridge in Mountainous terrale; foreited h

Site Esposure h cleared to 60m radiu b tresholpht 58 m

" All NRG #40C data converted to NREL <alibration constants: slope 0.765 mps/Hz, offset 0 35 mps.

M. R Bullard/a_ | Becker/R. L Siman/v. Bar, LLC, 11 November 2003
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Monthly Mean Wind Speeds {mps}
Colville Projects, Washington

Clipper Windpower Development Company, inc

YEAR: 2008
Site Level {m] lan Feb Mar Apr iay Jun Jui Oct Hay Yeor
a720 9.5n
Keller 3155
31.5-n
50-n
60-s
60:n .
4721 8.5n 31 15
Bridgeoort 315 35 5.1
315-n 34 5.1
50-n 36 53
60-5 37 5
60-n 3e 5.5
a7z 350 &4
Cody 3155 5.4
31.5-n 83
50-n 105
60-s 111
680 115
Spokane AS05 10:m i 3.2
Omak ASOS 10-m 19 3.1
e T
YEAR: 2009
Site Level !m! Jan Feb Mar Ape May Jun. Jul Mg Sep Oct Nov Dec Year
4720 2.5n £ 31 a2 4.1 45 ERG 35 7 39 4.1 42 33 3.86
Keller 315 4.6 38 5.0 5.1 53 4.5 4.3 4.5 47 5.0 50 4.0 4.65
31.5-n 4.8 38 5.0 5.1 5.3 486 4.3 4.5 4.7 5.0 51 4.2 4.69
50-n 4.9 4.0 5.3 5.4 56 5.0 4.6 4.8 5.0 55 58 45 5.00
60-5 5.2 42 5.5 5.5 517 51 a7 4.9 51 5.6 57 4.6 513
[ 5.1 4,1 5.4 5.4 55 4.9 4.6 48 5.0 5.5 S7 4.5 5.04
4721 9.5-n 7 3.3 47 4.1 4.1 4.1 37 4.0 37 ig 37 3z 374
Bridgeport 31.5s 3.0 ENd 52 4.7 4.7 a.37 4.2 4.6 4.3 4.4 a7 37 4.33
31.5-n 3.0 ER:} 53 4.7 4.7 4.8 44 4.7 4.4 4.5 46 EN 4.38
50-n 32 EX:] 5.4 4.9 5.0 5.1 4.6 5.0 4.6 47 48 40 4.57
60-s 33 3.8 5.5 5.0 5.0 5.1 4.6 5.0 4.6 4.8 50 4.0 4.66
60-n 3.3 39 56 5.0 5.1 5.2 a.r 5.1 4.8 4.9 5.0 4.0 472
4722 950 x X X x x 16 3.2 35 EX:] 43 48 42
Cody 31.5-s X x x x X 52 4.6 5.1 5.5 65 6.7 5B
31.5-n X x x x x 52 4.6 5.1 5.5 66 68 58
50-n x x X x X 58 4.9 56 59 7.1 71 60
60-s x X X X X 58 5.0 5.6 6.0 73 78 83
&0.n x X x x X 57 50 56 5.0 7.3 7 [ =]
Spokune ASQS 10-m 33 7 4.1 37 4.4 38 3.0 33 13 3.9 4.0 2.7 351
Omak ASOS 10-m 1.9 LS 3.6 34 11 3.4 3.3 3.4 2.8 9 2.8 2.4 2.50
YEAR: 2010
Site Level (m) Jan Fety Mar Agr M Jun Jul Auy Oct Nov Year
4720 9.5-n 15 32 40 3. 4.2
Keller 315 4.5 37 4.7 6.1 48
315-n 47 ER] 47 6.2 50
50-n 5.1 42 5.1 6.7 5.2
60-s 5.0 39 51 8.5 51
50:n 50 40 5.1 6.7 53
4721 9.5-n } 3 23 37 45 4.1
Bridgeport 315-s 23 27 4.2 5.6 45
31.5-n 3o 28 43 5.8 4.6
50-n 33 28 44 6.1 48
60-s 32 29 4.5 5.9 4.7
0:n [ 29 a5 6.1 48
472 9.5.n 36 34 42 L] 38
Cody 315-s 51 44 58 6.8 54
3L5-n 43 34 S7 68 55
50-n 51 45 53 72 57
60-s 4.7 62 74 5.8
60n 47 ) 3 53
Spokane ASOS 10:m 32 23 35 a7 a1
Omak ASCS 10-m 1.6 18 2.8 34 29

Data Recovery Key' black = 90-100% green =
All values represent the estimatn for

75-90%; blue = 50-75%
the full month when data recove

NREL Calibration Constants {slope 0.765 mps/Hz; offset 0.35 mps}

M.H Bullard/a J Becker/R L Simon/V-Bar, LLC, 15 June 2010

7 Orange = 25-50%; purple = 10-25%; "x" = 0-10%
ry is less than 100%



‘_“, Composite Mean Speeds, November 2008 - May 2010
}
‘ Site Level [m) Jan feb  Mar Apr Moy jun Jul Aug Sep Oct __ New D¢z Year
4720 9.5-n 7 31 d.1 4.7 43 37 35 37 33 4.1 4.1 18 ER:
.- Kelier 31.5-s 4.6 37 4.9 5.6 5.0 4.5 43 4.5 4.7 5.0 4.9 48 4.71
31.5-.n 46 3.8 4.9 5.7 5.1 4.6 4.3 4.5 4.7 50 5.0 4.9 476
50-n 5.0 4.1 5.2 6.0 5.4 5.0 4.6 4.8 5.0 5.5 53 53 5.09
. 60-s 5.1 4.0 53 6.0 5.4 51 4.7 4.9 5.1 5.6 5.5 55 517
60-n 5.1 4.0 53 6.1 5.4 49 46 4.8 50 5.5 5.4 5.4 512
‘ E&hnems 10-m 3.2 25 i8 4.2 4.2 38 30 3.3 33 3.9 3.5 3.0 348
- —_— i =
Site Level {m} Feb Mar Apt May fun Jul Aug Sep Oct Hov Dec Year
. 4721 95n 26 2.8 42 a3 4.1 a1 7 4.0 a7 36 34 38 3711
Bridgeport 31.5-s 3.0 3.2 a7 5.1 46 4.7 4.2 4.6 4.3 4.4 4.1 4.4 4,28
‘ 31.5-n 3.0 3.3 48 5.2 a.7 4.8 4.4 4.7 4.4 4.5 4.0 44 4.34
50-n 32 a3 49 5.5 4.9 5.1 46 5.0 4.6 4.7 4.2 4.6 4.54
60-s 33 33 5.0 5.5 4.8 51 4.6 5.0 4.6 4.8 4.4 4.8 4.61
. 60-n i3 34 5.0 5.6 5.0 5.2 4.7 5.1 4.8 49 4.4 4.8 468
Oimak ASOS 10:m 1.7 19 3.3 3.4 3.0 34 3.3 3.4 2.8 2.9 23 18 283
S e — ——
]
= Composite Mean Speeds, June 2009 - May 2010
. & Lavel !ml lan Feb Mar Apr May Jumn Jul R“ Sep Oct Nowv. Dec Year
4722 850 3.6 3.4 4.2 a5 i3 3.6 3.2 35 3.8 43 48 4.2 3.95
. Cody 31.5-s 5.1 4.4 56 6.8 54 5.2 4.6 51 55 6.5 6.7 5.8 5.57
7 31.3-n 4.9 4.4 5.7 6.8 515 5.2 4.6 5.1 5.5 6.6 6.8 58 5.56
50-n 5.1 45 59 7.2 57 5.6 49 56 5.9 7.1 7.1 60 5.87
.. 60-5 5.6 4.7 6.2 7.4 59 5.8 5.0 5.6 6.0 7.3 7.8 63 6.14
60-n 56 4.7 6.2 7.3 59 5.7 50 5.6 5.0 7.3 1.7 6.3 E.I._?ﬂ
4720 850 3.6 3.2 40 5.2 42 37 35 3.7 19 411 43 33 389
. Keller 31.5-s 4.5 3.7 a7 6.1 4.8 45 4.3 4.5 4.7 5.0 50 4.0 4,66
’ 31.5-n 4.7 39 4.7 6.2 5.0 4.6 4.3 4.5 4.7 5.0 5.1 4.2 473
. 50-n 51 4.2 5.1 6.7 5.2 5.0 4.6 4.8 5.0 5.5 5.6 4.5 5.10
. 60-s 5.0 39 5.1 6.5 5.1 51 4.7 4.9 5.1 5.6 57 4.6 5.09
60-n 50 44 51 6.7 53 4.9 4.5 4.8 5.0 55 5.7 45 5.09
. kane ASOS 10-m 3.2 23 35 47 4,1 18 3.0 33 3.3 3.9 4.0 2.7 3.47
)
]
y
]
)
]
]
]
b
)
>
b
E
)
) .
L]
3

M. H. Bullard/A 1 Becker/R.L. Simon/V-8ar, LLC, 15 June 2010
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Long-Term Mean Annual Wingd Speeds (mps)
Colville Projects, Washington
Clipper Windpower Deve]unment Company, inc

Composite Mean Shears
Nov 2008 Long-Term Averaged Extrapolateq
Site Level (m) o May 2010 Mean by Leve| Leveis (m] Exponent to 80.m
4720 9.5n 4.12 4.12
Keller 31.5-5 4.97 95315 0.162
3150 5.03 5.00 315-50 0158
50-n 5.38 538 50-60 0.060

. 60-s 9.5-60
Spokane A5Cs
Composite Mean Shars
Nov 2008 Long-Term Averaged Extrapolated
Site Level (m) 10 May 2010 Mean by Level Levels {m) Exponent to B0 m
4721 9.5-n
Bridgeport 315 9.5-315 0,125

Omak AS0S

31.5-50 0.111
50-60 0.127
9.5-60

Composite Mean, Long-Term Mean based on Shears
Jun 2008 Averaged Extrapolated
Site Level {m) to May 2010 Keller Spokane by Level* Levels (m) Exponent to 80 m
4722 9.5-p 4.19 4.18 4.18 9.5-31.5
Cody 3155 594 589

5.92

4720
Keller

Spokane A505

5.88 591
621 6.20

" Estimates are
weighted 2/3 1 4 720,
and 1/3 to Spokane

M. H Bullard/a j Becker/R. Simon/v-Bar, LLC, 15 June 2010

7315 80 m shear 3ng
Mt trce haight
varified by



