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Notice 

This publication was prepared as an account of work sponsored by the Warm Springs 
Power and Water Enterprises of the Warm Springs Indian Reservation, Warm Springs, 
OR. Neither Warm Springs Power and Water Enterprise, nor any of the employees, nor 
any of their contractors, subcontractors, or their employees make any warranty, express 
or implied, or assume any legal liability or responsibility for the accuracy, completeness, 
usefulness, or reliability of the research data, and conclusions reported herein, or of any 
of the information, apparatus, product, or process disclosed, or represents that its use 
would not infringe privately owned rights. 
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Introduction and Project Summary 
In 2002, the Confederated Tribes of Warm Springs were awarded a U.S. Department of 
Energy (DOE) grant to complete a comprehensive wind energy resource assessment and 
development feasibility study. A consultant team consisting of Warm Springs Power and 
Water (WSPWE) staff, Warm Springs Department of Natural Resources staff, researchers 
from Oregon State University (OSU), DW McClain and Associates, Bussard Engineers, 
Elcon Associates, Northwest Wildlife Consultants, and HDR/Brown, Vence & Associates 
was assembled to provide expertise in wind energy development and expertise regarding 
the site specific construction and operational constraints that must be incorporated into 
the wind energy development plan on the Warm Springs Reservation in central Oregon.  

Wind energy resource development is attractive to the Confederated Tribes of Warm 
Springs because it can: 

• Supply competitive electric power, 
• Promote Tribal energy self-sufficiency, 
• Reduce the environmental impact of energy consumption, and  
• Provide economic development opportunities for the Tribes. 

Monitoring and data collection were performed for two years on several sites to identify 
the area with the greatest potential for an economically viable wind power project. The 
Mutton Mountain site was identified as the most promising location for wind energy 
development, based on initial wind resource data collection, wildlife studies, and road 
and transmission access. An additional 12 months of detailed wind energy monitoring on 
the Mutton Mountains was subsequently undertaken to more thoroughly characterize the 
wind resource on the site and create a preliminary project design and economic analysis. 
Additional information was gathered regarding transmission access, road access, 
potential wildlife impacts, construction costs, permitting, financial incentives, and other 
factors affecting the feasibility of developing a utility scale wind power project on the 
Warm Springs Reservation.  

The Mutton Mountains region presents an attractive site for wind power development, 
with an estimated annual average capacity factor of 29-33%. Preliminary economic 
models show returns on investment may be commercially viable. Returns will depend on 
the financial structure for development, the ability of the Tribes to capture and take 
advantage of incentives such as the federal Production Tax Credit (PTC), the changing 
prices of capital equipment in the current market, further detailed cost estimates for road 
upgrades, infrastructure requirements, siting studies, transmission interconnection, and 
detailed project design. 

This study was funded by the DOE grant awarded under solicitation number DE-FC36-
02GO12103. This report summarizes the results of work completed by the consultant 
team to date. It also presents an analysis of the wind resource, site, equipment, 
transmission, legal, and financial considerations, and the development scenarios currently 
under consideration by the Tribe. 
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Some parts of this report contain sensitive business information, and are considered 
confidential, not for public release. These parts are contained in a separate document, 
Warm Springs Wind Resource Assessment, Part II.  

Project Background 

The Confederated Tribes of Warm Springs 
The Confederated Tribes of Warm Springs Reservation is located along the banks of the 
Deschutes River flanking the Eastern slopes of the Cascade Mountains in central Oregon. 
Home of the Warm Springs, Wasco and Paiute tribes, The Warm Springs Reservation is 
inhabited by over 4,000 tribal members, most of whom live on the Reservation.  

Warm Springs Power and Water Enterprises (WSPWE) 
Warm Springs Power and Water Enterprises (WSPWE) is a corporate entity owned by 
the Confederated Tribes of the Warm Springs, and is responsible for managing the 
Tribes’ energy resources. WSPWE operates under the Plan of Operations approved by 
the Tribal Council. WSPWE is governed by an independent Board of Directors appointed 
by the Tribal Council. In 1955 the Tribes granted Portland General Electric the right to 
construct the Pelton/Round Butte Hydro Electric Project in exchange for payments under 
section 10 (e) of the Federal Power Act. The project consists of the Pelton dam, the 
Round dam and the Re-regulating dam (the Project). As part of the agreement, the Tribe 
reserved the right to install power generation at the Re-regulating Dam. In 1982 the Tribe 
installed generation at the Pelton Re-regulating Hydroelectric Dam under a PURPA 
contract with Pacific Power and Light. In 2001 as part of the relicensing process of the 
Project, the Tribes entered into a Global Settlement Agreement with Portland General 
Electric and became 33.33% owners of the Project. Prior to the end of the license period, 
the Tribe will be 50.01% owners of the Project. As part of the purchase, the Tribe became 
the first Tribe in the United States to issue revenue bonds for the purchase of an energy 
resource. WSPWE manages the Project on behalf of the Tribe. Power is currently sold to 
PGE under a combination of fixed price forward contracts and daily market sales. 

With its considerable experience and success managing power and energy projects, 
WSPWE is currently investigating the potential to further develop the rich renewable 
energy resource potential on tribal lands, including geothermal, biomass, and wind power 
projects. 

Drivers for Wind Energy Development on Tribal Lands 
Wind power generation represents an opportunity for the Confederated Tribes to 
stimulate local economic development, while preserving air and water quality and 
ecosystem health, and conserving natural resources for future generations. Tribal Council 
is constantly considering new and varied sources of revenue to foster a sustainable and 
thriving economy. Wind energy is a local resource that has potential to accomplish these 
goals, while also reducing the environmental footprint of this economy. 

6 




Renewable power generation produces none of the harmful emissions produced by 
traditional fossil-fuel sources of power such as coal and natural gas. Utility scale wind 
farms can offset emissions of carbon dioxide (CO2), sulfur oxides (SOx), nitrous oxides 
(NOx), and particulate matter (PM) that would otherwise be emitted by traditional fossil-
fueled power plants. NOx, SOx, and PM contribute to local and regional air quality issues 
such as acid rain and smog, as well as being linked to health effects such as respiratory 
illness and asthma. Greenhouse gas emissions from fossil-fueled power plants, such as 
CO2, are recognized by the international scientific community to contribute to global 
climate change via the greenhouse effect. Generation of 250 GWh per year from wind 
energy (roughly the amount produced by the proposed 100 MW wind farm) would be 
enough to meet the energy needs of 25,000 homes, and offset over 45,000 metric tons of 
CO2, 69 metric tons of SO2, and 58 metric tons of NOx emissions, from power otherwise 
produced by the Oregon average electricity mix1. Over the course of a wind facility’s 
expected lifetime, this would eliminate over 670,000 metric tons of CO2, 1,000 metric 
tons of SO2, and 860 metric tons of NOx. 

Proposed Project 
As indicated in its charter, WSPWE is responsible for evaluating and developing 
renewable energy resources for the Warm Springs Confederated Tribes. WSPWE has 
been conducting an ongoing wind energy assessment of the Reservation lands since 2002 
for commercial, utility scale, and wind energy development. Several locations have been 
evaluated through this assessment, and the Mutton Mountain site has been identified to 
have sufficient wind potential to support a commercial wind energy project. The project 
development team has completed preliminary wildlife studies, preliminary transmission 
interconnection studies, preliminary development concept, annual energy production 
estimate, and economic analysis. A utility scale, 69-100 MW wind power project is 
proposed, to take advantage of the wind resource at the site. 

Site Location 

The Warm Springs Reservation is located in north central Oregon, south of the Columbia 
River and west of the Deschutes River. A wind resource map of the Warm Springs 
Reservation and surrounding area is provided in Figure 1. 

 EIA, 2006. http://www.eia.doe.gov/cneaf/electricity/st_profiles/oregon.html 
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Figure 1 – Map of wind resources in the Warm Springs area at 50 m height. Green lines 
denote Tribal lands. Black lines denote transmission lines. The area under study is circled 
in red. Source: U.S. Department of Energy, National Renewable Energy Laboratory, 2006. 

Work completed to date  
A comprehensive wind energy assessment has been ongoing on the Reservation since 
2002. Between 2003 and 2005, winds were monitored on four sites on the Reservation: 
Handley Ridge, Mutton Mountain, Eagle Butte, and Island Ridge.  

Mutton Mountain and Shaniko Butte were identified as the most attractive of the four 
sites, due to factors including local wind resource quality, accessibility by road, 
environmental, cultural, and transmission interconnection considerations. Additional 
wind monitoring towers were installed on Mutton Mountain and Shaniko Butte in April-
May 2005. One full year of wind data has been collected on five towers throughout the 
proposed Mutton Mountain site, and correlated to nearby long term wind records. 

The following participants have been involved with the wind resource assessment, along 
with the Confederated Tribes of Warm Springs (CTWS): 

• Warm Springs Power & Water Enterprises (WSPWE) 
• Confederated Tribes of Warm Springs (CTWS) Dept. of Natural Resources 
• DW McClain and Associates: Project Management 
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•	 Oregon State University (OSU) Energy Research Laboratory: Wind Modeling and 
Annual Production estimate 

•	 Elcon Associates: Transmission System Studies 
•	 Northwest Wildlife Consultants: Biological Review 
•	 Windots, LLC: Wind Modeling Review and Preliminary Design Concept 
•	 HDR/BVA: Feasibility Coordination, Preliminary Design, Market 


Characterization, and Economic Modeling 


Each of these studies will be discussed in further detail in later sections of this report. 
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Initial Meteorological Data Review2 

Between 2003 and 2005, winds were monitored on four sites on the Reservation: Handley 
Ridge, Mutton Mountain, Eagle Butte, and Island Ridge. The locations of these sites are 
shown in Figure 2. 

Figure 2 – Wind monitoring sites on the Warm Springs Reservation 2003-2005.3 

Mutton Mountain and Shaniko Butte were identified as the most promising sites, due to 
wind resource, accessibility, environmental, cultural, and transmission factors. Additional 

2 Material in this section was contributed from Stel Walker’s “Warm Springs Wind Energy 
Production Estimate” OSU Energy Resources Research Lab, 2006. This study is attached as 
Appendix A. 
 Walker, Stel. “Warm Springs Energy Production Estimate.” 
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wind monitoring towers were installed on Mutton Mountain and Shaniko Butte in April-
May 2005. One full year of wind data has been collected on four towers throughout the 
Mutton Mountain site, in addition to the three prior years of data collected on the 1st 

tower on the site. One full year of data has also been collected from one tower on 
Shaniko Butte, from June 2005 to 2006.  The towers were assembled with the help of 
WSPWE, Tribal members, and consultants, and the data was monitored by researchers 
from OSU. The towers remain in service, and wind data collection is ongoing at the time 
of this writing. Plans for additional wind monitoring towers, as well as investigation into 
sodar and lidar wind monitoring technologies, are under consideration at the time of this 
writing. The location of the existing monitoring towers is shown in Figure 3. 

Figure 3 – Monitoring tower locations.4 

Data collected over the course of study indicate an average wind speed, at 50 m height, of 
6.7 meters per second at the Mutton Mountain site. Although annual average wind speed 

4 Ibid. 

11 




is a relatively poor indicator of resource quality, this roughly characterizes the wind 
resource as Class 3 (as compared to the best wind resources – Class 7 – averaging greater 
than 19.7 mph at this height). Table 1 shows the classification scheme for wind power 
resources, and the yellow highlighting identifies the Mutton Mountain wind resource on 
this scale. Since factors such as turbulence, wind shear (variation in wind speed with 
height from the ground), wind direction, and strength of gusts, all significantly affect the 
quality of the wind resource, and annual average wind speed does not capture these 
characteristics, wind class must be considered a very rough estimation of wind resource 
quality. 

Table 1 – Wind Resource Classification  

Class Description 
Speed at 50 m height 

m/s (mph) 

1 Poor <5.6 (12.5) 

2 Marginal 5.6 – 6.4 (12.5 –14.3) 

3 Fair 6.4 – 7.0 (14.3– 15.7) 

4 Good 7.0– 7.5 (15.7 – 16.8) 

5 Excellent 7.5 – 8.0 (16.8 – 17.9) 

6 Outstanding 8.0 – 8.8 (17.9 – 19.7) 

7 Superb >8.8(19.7) 

The maximum hourly mean wind speed at the Mutton Mountains site was determined to 
be about 27 meters per second (60 mph). The maximum 2-second gust recorded during 
the monitoring period was 40 meters per second (90 mph). These characteristics will be 
important for final turbine technology selection. The final engineering design will include 
a consideration of turbine cut-out speed (the wind speed at which the turbine must shut 
down), gust frequency and direction, wind shear due to the complex terrain of the ridge, 
and other factors such as humidity, frequency of icing conditions and storms, etc. 
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Preliminary Number and Type of Turbines 
OSU researchers initially proposed two alternative turbine array designs, in order to 
estimate rough annual energy production for the site. Industry standard turbine spacing 
principles were used to populate five ridges with turbines: four ridges on the Mutton 
Mountain site, and one ridge at Shaniko Butte. OSU proposed rough array designs, using 
1.5 MW turbines and 2.5 MW turbines manufactured by GE, as outlined in Table 2. 

Table 2 – Number of turbines installed on each ridge, as initially modeled by OSU. 

Ridge Identification 
Number (East to West) 

Number of turbines (1.5 
MW each) 

Number of turbines (2.5 
MW each) 

1 14 11 

2 11 8 

3 9 7 

4 7 6 

Shaniko 8 7 

Totals 49 turbines (73.5 MW) 39 turbines (97.5 MW) 

The OSU annual energy production estimate shows that the 1.5 MW turbines may 
provide a slightly higher capacity factor (leading to greater annual energy sales revenues) 
than the 2.5 MW turbines. HDR’s engineering review remarks that the greater number of 
smaller turbines may also entail higher construction costs, due to greater number of 
construction operations required (greater number of foundations poured, towers 
constructed, turbines assembled, and number of times the cranes must be moved to 
assemble each turbine). The 2.5 MW turbines have the advantage of economies of scale.  
Although the larger turbines may involve higher transport costs, the reduced number of 
construction operations is likely to significantly reduce the per-MW capital cost of the 
project. 
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Figure 4. Example illustration of tower assembly, Mars Hill, Maine. 
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Figure 5. Example illustration of 1.5 MW wind turbine assembly, on an 80 m (260 ft) tower, 
in Atlantic City, NJ. 

As can be seen in Figure 4, assembly of the tower, nacelle, rotor and blades, requires 
several labor- and resource-intensive operations, and any reduction in number of 
operations can significantly reduce the construction cost for the project. 

Site Considerations 

Terrain 
The Mutton Mountains are a complex series of ridges running north to south at elevations 
of about 3800-4000 feet above sea level. The area of interest is approximately 7 to 8 
square miles of land, about 8 miles north of Ka-Nee-Tah Resort. The Engineering Cost 
Estimate Proposal for Wind Energy Development estimates that 10 miles of ridgelines 
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are available for turbine construction.5 Some of these ridgelines are forested, and some 
are exposed. 

The complex terrain and limited access roads are of primary concern for the Mutton 
Mountain site. Currently, the only way to access the proposed turbine locations is via 
primitive dirt logging roads (Figure 6). A detailed engineering study is required to 
determine the quality and turning radius of these existing roads, and to estimate the costs 
of road upgrades, to meet turbine delivery and construction requirements. 

Figure 6. Site map with logging roads and existing transmission lines. This map is 
reproduced with greater resolution in Appendix A. 

5 WSPWE, 2007. Project Narrative Engineering Cost Assessment Proposal for Wind Energy 
Power at Mutton Mountain. 
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Utility scale wind project construction will involve the delivery of truck loads of 
concrete, steel, turbine towers, turbine blades, and nacelles. Figure 5 shows a large wind 
turbine blade in transport. These loads require very long trailers that have unique 
requirements regarding the turning radius, slope, humps and dips in the road. Each blade 
can require a vehicle over 220 feet long, with as many as 19 axles.6 Turbine blade 
delivery typically requires a turning radius of at least 200 feet. Access roads commonly 
need to be 16 feet, with 10 foot shoulders on either side for a total width of 36 feet. 
Special road provisions are required on ridges, in order to walk cranes from turbine to 
turbine as much as possible, to avoid the costs associated with disassembling cranes for 
relocation, and re-assembly for each turbine erection.  

Figure 7 – Truck load with one 2.5 MW turbine blade. 

HDR’s wind power engineering experience indicates that road grade should generally not 
exceed 10%, however up to 14% grade can sometimes be tolerated in mountainous 
terrain. Preliminary assessments of the existing roads at the Mutton Mountain site 
indicate that vertical grades of 13.8% are present on parts of Ridge 1. Roads in these 
areas may need to be modified to ensure that trailers can avoid sections with prohibitively 
steep grade, especially in sections with horizontal curves. 

HDR has roughly estimated the cost of road construction, foundation work, and other 
civil work (based on experience with other wind projects) in the economic analysis for 
this report. However, a detailed engineering study is required, to identify the actual cost 
of road improvement and new road construction requirements, and to determine the 
geotechnical requirements for turbine foundations and heavy load delivery. The 
complexity of the terrain at this project site makes site-specific information particularly 
important. . 

6 Oregon Department of Transportation, 2007. OTIA III State Bridge Delivery Program. 
http://www.oregon.gov/ODOT/HWY/OTIA/news_windmills.shtml 
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Potential Environmental Impacts 
Northwest Wildlife Consultants, Inc. (NWC) conducted an initial wildlife resource 
review at the site, the results of which can be found, in detail, in “Warm Springs Wind 
Power Project: Initial Wildlife Reconnaissance”, prepared by NWC on April 29, 2006 
(Appendix B). 

This initial review provided a brief assessment of species and habitats of concern that 
have been found or documented in the project area. This report “is not meant to be 
comprehensive enough to address all biological resources and potential project 
development impacts or to estimate fatalities of birds and bats. The initial information 
combined with results of site-specific field studies [will be] used during the planning 
phase of the project… to more thoroughly reduce or eliminate impacts to wildlife and/or 
habitat.7” 

NWC found that the area is dominated by habitat typical of mid-elevation zones 
including grassland, shrubs, and coniferous trees. These habitats support numerous 
species of grassland birds, neo-tropical migrant songbirds, woodpeckers, elk and deer, 
smaller mammals, and larger carnivores like coyotes and cougars. Particular species of 
concern located near the area – those listed on Federal and State Threatened, Endangered, 
Candidate, and Sensitive-Status (TES) lists – include: Bald Eagle, Golden Eagle, Red-
Tailed Hawk, Peregrine Falcon, Prairie Falcon, Flamulated Owl, Lewis’ Woodpecker, 
Colombian Spotted Frog, Western Toad, and Silver-Haired Bat. 

The primary species of concern for wind power development in the Mutton Mountain 
area, as identified in NWC’s Initial Wildlife Reconnaissance report, are outlined in the 
figure below. 

7 Northwest Wildlife Council, Inc. 2006. Warm Springs Wind Power Project Mutton Mountain 
Vicinity Initial Wildlife Reconnaissance. Pendleton, OR. 
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Figure 8. Primary wildlife species of concern for wind development in the Mutton Mountain 
area. 

The initial survey did not identify any significant potential wildlife impacts. However, the 
results of this preliminary survey did not include data from breeding bird surveys or the 
Breeding Bird Atlas – two important data sources used to map sensitive species’ habitat – 
because no inventories have been performed on tribal land. Basalt outcroppings near 
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proposed turbine locations, and the high number of migrating raptors found in a survey 
conducted about 30 miles southwest of the site, both indicate the need for more detailed 
explorations into avian use of the area. A detailed wildlife and habitat assessment must be 
undertaken to determine the extent of possible impacts of wind development and to 
ensure that the risk associated with individual turbine placement is minimized.  

Should planning move forward, NWC recommends submitting a formal data request on 
the presence of species of concern to the Oregon Natural Heritage Program and to the 
U.S. Fish and Wildlife Service. Also, the voluntary “Interim Guidelines to Avoid and 
Minimize Wildlife Impacts from Wind Turbines” can be consulted to guide additional 
monitoring and site design.8 The cost of additional wildlife study is one component of the 
estimate of overall development costs used in the preliminary economic analysis. The 
actual cost will vary depending on how much additional monitoring is required by the 
permitting process. 

Some photographs of the habitat in the area under consideration, and a map of the 
region’s vegetation, are included below. 

Figure 9. Looking northeast toward met tower 3 on ridge top. 

8 U.S. Department of the Interior Fish & Wildlife Service, 2003. Interim Guidelines to Avoid and 
Minimize Wildlife Impacts from Wind Turbines. http://www.fws.gov/habitatconservation/wind.pdf. 
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Figure 10. Habitat west of met tower 6. 

Figure 11. Habitat south of met tower 6. 

21 




Figure 12. Map of vegetation layers, in region under consideration for wind power 
development 
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Land Ownership 
In order to develop a wind power project on privately held land, land lease and wind 
easements, construction easements, and access easements are usually required. If 
WSPWE chooses to involve a private equity partner with a tax appetite, in order to take 
advantage of the Production Tax Credit, rather than owning the entire project outright, 
some kind of land rights/easements will be contracted. The lease typically guarantees 
legal rights for the project owner/operator to access and maintain their equipment on the 
land, for the expected life of the wind power project. Utilities, transmission owners, 
turbine manufacturers, and financing institutions typically require evidence of a clear and 
unencumbered lease, before signing a power purchase agreement, interconnection 
agreement, turbine supply agreement, or financing agreement.  

The situation on tribal lands involves additional considerations. Title to most tribal and 
Indian lands is held in trust by the United States for the benefit of either the tribe or 
individual Indians called allottees. Accordingly, the United States must approve most 
leases and rights of way after finding that they provide for adequate compensation to the 
tribe or allottee. 

Leases and rights of way on Warm Springs Tribal lands and allotments are governed by 
federal statutes and regulations and by tribal law. 25 USC §415 authorizes 99 year leases 
of lands within the Warm Springs Reservation, and of tribal lands outside the 
Reservation. Rights of way through Indian lands are governed by 25 USC §311 et. seq. 
Federal Regulations governing leases and rights of way are contained in 25 CFR Parts 
162 and 169, respectively. 

Since Tribes are sovereigns, just as state and federal governments are, the issue of 
sovereign immunity must be addressed in any contractual negotiations with Tribes to 
ensure that agreements are enforceable. Whereas this issue was an impediment to large 
commercial transactions with Indian tribes 20 years ago, it has now become routine to 
deal with this issue as many tribes have entered into development agreements in 8 and 9 
figure transactions involving sophisticated financial entities. The Warm Springs Tribe has 
entered into a number of such transactions with energy companies, bond purchasers and 
lenders. 

Transmission Access 
The proximity of existing transmission infrastructure, and ability of the project to 
successfully interconnect, is critical components of wind project feasibility. Elcon 
Associates, Inc. has prepared a preliminary feasibility study on the transmission 
interconnection options for the proposed project. The detailed findings of this study are 
attached as Appendix C. This study was generated prior to the development of an 
additional interconnection option – a line that is under development at the time of this 
writing, to accommodate a biomass energy plant at the Warm Springs Saw Mill. An 
interconnection feasibility study and cost estimate, like the one performed by Elcon 
Associates, should be performed for this new transmission line. 
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Two existing interconnection options and one interconnection option currently in 
development, were evaluated in this wind resource assessment.  

BPA 230 kV Transmission Line 
Bonneville Power Administration (BPA) has right of way across tribal lands via a de-
energized 230 kV double circuit, routed from Santiam Substation in Salem through the 
Reservation approximately 8 miles northwest of the proposed site. Some of the 
equipment on this line was salvaged by BPA and will need to be replaced before it can be 
reenergized. According to Elcon Associates, this line has the capacity to support a project 
as large as 100 MW at Mutton Mountain once the proper interconnection equipment is 
installed. The cost of installing the necessary transmission equipment and infrastructure 
upgrades required for connecting 100 MW to the grid via this circuit was estimated at 
$20.06 million.9 This is the upfront project transmission cost, which could potentially be 
partially reimbursed, via transmission service credits, given out by BPA for 
improvements made to their infrastructure if BPA continues to own the line. The net cost 
after reimbursements was estimated to be $9.66 million. 

Pacificorp 69 kV Transmission Line 
A second option, for the smaller proposed project size, is to connect to the 69 kV Pelton 
Rereg circuit at the Warm Springs substation served by PacifiCorp about 16 miles south 
of the project site. Elcon estimates the cost of this interconnection scenario to be about 
$6.5 million. This interconnection option could support the smaller proposed project size, 
of 69 MW, without overloading the Regreg to Round Butte Circuit.10 

New Transmission Line Under Development 
A third option is to connect to a new line, which is under development to accommodate a 
biomass energy plant at the Warm Springs Saw Mill. This is likely to be a 115 kV line 
from Warm Springs that would connect to the PGE Round Butte Dam substation. This 
line is being designed to handle 115 kV; however, it will initially be energized at the 
lower voltage of 69 kV, until the higher capacity is needed to export power from the 
proposed wind energy facility. This option was not under development at the time of the 
initial transmission system studies report; therefore, cost estimates associated with 
interconnecting to the new line are not yet available. The transmission facilities will be 
located primarily on tribal land and will require tribal approval, a Federal Energy 
Regulatory Commission (FERC) Boundary Easement, and a United States Forest Service 
(USFS) Special Use Permit. WSPWE has already initiated the necessary approval 
processes and expects to complete construction by October, 2008.  

The new transmission line appears to be the most attractive option, as it will likely be the 
shortest distance to the site, lowest cost, and owned by WSPWE. Connecting both the 
biomass facility and the wind facility to the new line will allow the Tribes to spread the 

9 Elcon Associates, Inc. 2006. Mutton Mountain Wind Turbine Project: Transmission System 

Studies Report. Portland, OR. 

10 Ibid. 
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transmission equipment costs over multiple projects and avoid the costs required to 
upgrade transmission infrastructure in either of the other two interconnection options. 
Additional analysis similar to that conducted by Elcon Associates, Inc. must be 
performed, to more accurately determine the cost of connecting a utility-scale wind 
facility to this line. 

Maps of the transmission lines near the site under consideration are included below: 

Figure 13. Map of transmission lines in vicinity of site. 

25 



Figure 14. Map of proposed new transmission line route 

The next steps in securing transmission access will depend on which interconnection 
option is selected; however, there are certain actions that must be taken for the 
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interconnection process, regardless of which option is selected. These steps follow a 
sequential increase in detail and financial commitment, and culminate in the construction 
and operation of transmission facilities. 

The first step in the interconnection process is an interconnection study request. In this 
step, the project developer contacts the transmission owner and exchanges basic project 
information. This initial application must introduce the project and demonstrate that 
WSPWE owns or has rights to develop the project site. The level of detail contained in 
the interconnection request varies among transmission owners but at a minimum will 
include technical project details, single-line diagrams, expected power generation and 
power system load flows, and transmission equipment needs.11 This interconnection 
request will initiate a scoping meeting, to identify the next steps and establish timelines 
for completing them. 

The next steps include an Interconnection Feasibility Study, an Interconnection System 
Impact Study, a NEPA environmental review (unless the project is deemed categorically 
exempt), and an Interconnection Facilities Study. Each of these studies is completed by 
the transmission owner at the expense of the developer. The developer will sign a study 
agreement with the transmission owner specific to each of these studies prior their 
commencement.  The developer will also be required to provide ongoing project details 
and study support. The result of these studies will be detailed estimates of the necessary 
facilities, modifications, preliminary designs, system impacts, and construction costs to 
interconnect. These are the minimum necessary studies; additional studies including an 
initial NEPA review or optional additional interconnection studies that address project 
specific details may be required. These will be identified during the scoping meeting with 
the transmission owner. 

The final steps to transmission interconnection are the signing of an Interconnection 
Agreement and a Facilities (or Engineering and Procurement) Agreement. The 
Interconnection Agreement will address facility ownership and ongoing operations and 
maintenance responsibilities. The Facilities Agreement will address the construction, 
testing, and acceptance of facilities needed for interconnection. 

The steps involved with interconnection to BPA-owned equipment are outlined in Table 
3, along with the deposit required for each stage of the process. Similar steps and deposits 
would apply for interconnection to equipment owned by PGE or PacifiCorp. 

 PGE, 2001. Facility Connection Requirements for Generation Resources. 

http://www.portlandgeneral.com/business/products/power_options/customer_generation/pdfs/facil

ity_connection_requirements.pdf

BPA, 2007. Large Generator Interconnection, Out for Comment. 

http://www.transmission.bpa.gov/includes/get.cfm?ID=932 
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Table 3 – Interconnection agreement steps and deposits required by BPA (Source: Large 
Generation Interconnection Procedures, BPA, 2007) 

Deposit Name Deposit Amount 

Interconnection Request $10,000 

Initial NEPA Study Agreement $10,000 

Interconnection Feasibility Study $10,000 

Interconnection System Impact Study $50,000 

Final NEPA Study Varies 

Interconnection Facilities Study Greater of $100,000 or est. study cost 

Construction, Site Control Security Deposit $250,000 (credited towards 
construction costs) 

Permitting and Regulatory Considerations 
The Mutton Mountain wind energy facility will consist of power plant site facilities 
(turbines and towers), new roads and/or road upgrades, and tribally owned and operated 
transmission facilities. The transmission facilities will be located on tribal land and will 
require tribal approval for environmental and cultural compliance. Federal actions may be 
required for interconnection across a FERC boundary and for use of USFS lands. 
Approvals for transmission equipment are already under way for the interconnection of a 
transmission line under development for the WSPWE Biomass Facility. Detailed siting 
studies will need to be undertaken to evaluate the approvals required for the wind power 
project to interconnect to this new transmission line. The wind project is also subject to 
several other regulatory processes. 

Integrated Resource Management Plan (IRMP) 

The Tribal Integrated Resource Management Plan, established in 1992, was established 
specifically to preserve, protect, and enhance resources on the Warm Springs 
Reservation. The IRMP requires an environmental review and clearance of development 
projects on the Reservation. The IRMP establishes best management practices, goals, and 
standards to protect natural resources that should be followed unless alternative 
management practices are shown to meet or exceed the intent of the IRMP.  

The IRMP has different levels of assessment depending on the project size and potential 
scope of impact. For small projects, a project review process is used that lasts 
approximately one month. This process would be used for an activity such as erecting a 
single monitoring tower. For projects with a medium level of impact, the Project 
Assessment is the appropriate level of review, lasting approximately six months. For 
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high-impact projects, a full Project Impact Statement is required, which can take a year or 
more. 

The Project Assessment includes the following steps: 
•	 Concept development during which the general scope of project and its related 

impacts are drafted. 
•	 Public scoping session during which public input on impacts is solicited. 
•	 Draft environmental assessment preparation which is submitted to Natural 


Resources Management Services (NRMS) for review. 

•	 Approval of draft by NRMS 

The Project Impact Statement follows the same steps as a Project Assessment except the 
review process is not confined to six months and it involves more project scoping. A 
federal review may be necessary in cases where federal funding or interconnection across 
a FERC boundary is involved. The IRMP Project Assessment conducted by the Tribe can 
be and is regularly used by BIA for NEPA compliance documents. The Project 
Assessment is subject to Tribal Council approval. 

The Project Assessment will address multiple community considerations. Any potential 
impact on cultural or paleontologically significant resources (trails, artifacts, sites, 
structures, natural features, plants, or species harvested for traditional purposes, etc) 
should be identified during the Project Assessment. WSPWE can use the public review 
period as an opportunity to address these potential impacts and to develop strategies to 
mitigate or avoid them. Visual impacts may also become a community concern and as 
such, should also be addressed during the public review process. 

Noise impacts may be of concern if there are any human residences, or endangered 
species nesting or mating habitats located in close proximity to the project site. The noise 
generated by current turbine technology is low enough to be masked by the sound of the 
wind (approximately 40 decibels at a 700 foot distance), however, construction activities 
may produce significantly higher noise levels. Again, if potential community impacts of 
noise are identified during the Project Assessment, WSPWE should use public review 
periods as an opportunity to encourage community involvement and minimize negative 
community impacts. 
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Permitting Considerations 
In addition to demonstrating compliance with resource management objectives via a 
Project Assessment or Impact Statement, the project developer will need to obtain a 
series of permits to build and operate the wind facility. This section provides a 
preliminary guide to the permits that will be required.  

Typically, energy facilities in Oregon must receive a site certificate from the Oregon 
Energy Facilities Siting Council12, however, because the facility is on Tribal lands, the 
project is outside of FSEC jurisdiction, and alternative permitting processes apply. 

A Building permit issued by the Tribal building department is required before the 
construction of project facilities. WSPWE will have to demonstrate compliance with 
local building code to obtain this permit to construct. Details of electrical components 
will need to accompany the building permit application to demonstrate compliance with 
National Electric Code (NEC).  

Ordinance 68 in Chapter 490 of the Tribal Code requires a cultural clearance that will 
also comply with Section 106 of the National Historic Preservation Act (NHPA). The 
NRMS’ Historic Preservation Officer will review the project for any potentially 
significant impacts on cultural resources. 

Since the Tribe has assumed the authority to develop and enforce tribal water quality 
standards via the same processes as those contained in the Clean Air Act and the Clean 
Water Act, the facility will require a National Pollutant Discharge Elimination (NPDES) 
Permit issued by the Environmental Protection Agency to ensure that erosion, soil, and 
water impacts from construction are minimized. The region under consideration contains 
class 3 streams, but no class 1 streams (no anadromous fish). The tribal environmental 
office will be responsible for issuing 401 certification for any NPDES permits.  

Finally, since the proposed development has towers and turbines that exceed 200 feet in 
height, WSPWE will need to submit Form 7460 (Notice of Proposed Construction or 
Alteration) to the Federal Aviation Administration. The FAA will undertake an 
aeronautical study and issue either a Determination of No Hazard, allowing the project to 
proceed with construction, or a Notice of Presumed Hazard (NPH) which will initiate an 
in depth technical analysis. A turbine site more than five nautical miles away from an 
airport runs little risk of a NPH, therefore FAA approval is likely to be of little concern 
for the Mutton Mountain project.13 

Table 4 shows a preliminary outline of permits required for the wind power project at the 
Mutton Mountains site. 

12 The Oregon siting process is explained at 
http://www.oregon.gov/ENERGY/SITING/process.shtml 
13 Massachusetts Technology Collaborative, 2007. “Airspace Issues in Wind Turbine Siting.” 
http://www.mtpc.org/RenewableEnergy/Community_Wind/faaairspace.html 
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Table 4. Preliminary summary of permits required for wind power development on the Mutton Mountains site on the Warm Springs 
Reservation 

Preliminary List of Permits and Approvals for Permitting Wind Power Projects on the Warm Springs Reservation 

Agency/Department Permit/Approval Required For 

FEDERAL AGENCIES 

U.S. Environmental Protection 
Agency (EPA) 

General Construction Activity 
Storm Water Permit • Storm Water discharges associated with construction activity 

BIA NEPA Compliance • Projects receiving federal funds or taking place on federal lands 

Federal Aviation Administration Notice of Proposed Construction • Development exceeding 200 feet in height 

STATE AGENCIES 

Oregon Department of 
Transportation (ODOT) ODOT Encroachment Permit • Activities within ODOT rights-of-way. 

LOCAL AGENCIES 

Tribal Bureau of Natural 
Resources 

Cultural Clearance • Protection of archeological and cultural resources on the Reservation. 

Project Assessment • Environmental review and clearance of projects on the Reservation. 

Tribal Council Reservation Right-of Way • Authorization of transmission facilities on Tribal lands. 

Tribal Department of Public 
Utilities Building Permit • Construction of Project facilities. 

31 




To ensure the successful permitting of the wind energy facility, the project developer 
must follow these guidelines for the permitting process14: 

• Significant public involvement 
• Issue-oriented process 
• Clear decision criteria 
• Coordinated permitting process 
• Reasonable time frames 
• Advanced planning 
• Timely administrative and judicial review 
• Active compliance monitoring 

The permit application process shall begin as soon as possible. Many of the permit 
applications will involve detailed project information that may not be finalized. However, 
initiating the process early will allow the Tribe to identify any significant issues at an 
early stage of development while they can still be addressed without significant 
unexpected costs. 

Estimated Annual Electricity Generation 
Since the available power in the wind varies with the cube of the wind speed, a doubling 
of wind speed can cause a factor of eight increase in power output. Due to this and other 
non-linear effects such as wind shear, turbulence, icing, and humidity, simple annual 
average wind speed cannot be used to provide a reliable estimate of annual energy 
production. OSU used a mathematical model, and performance characteristics of General 
Electric 1.5 MW and 2.5 MW turbines, to estimate the annual electricity production on 
the site. 

14 National Wind Coordinating Committee, 2002. “Permitting of Wind Energy Facilities: A 
Handbook,” NWCC Siting Subcommittee. 
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1.5 MW Turbines 2.5 MW Turbines 

Capacity Factors, if ridges 0.29 0.29 
1,2,3,4, and Shaniko are 
developed 

Annual Energy Production, 187 GWh 248 GWh 
if ridges 1,2,3,4, and 
Shaniko are developed 

Capacity Factor, if ridges 1 0.32 (25 turbines, 37.5 0.29 (19 turbines, 47.5 
and 2 only are developed MW) MW) 

Annual Energy Production, 105 GWh 121 GWh 
if ridges 1 and 2 only are 
developed 

HDR and consulting meteorologists, Windots LLC, reviewed this annual electricity 
production estimate, and provided additional analysis using different simulation engines.  

Like OSU, Windots used a mathematical model to analyze hourly annual wind data 
collected at the site from 2002-2006, and to estimate annual electricity production, using 
a proposed array of 66 GE 1.5 MW xle turbines, at 80m hub height. Windots’ analysis 
estimates a net annual capacity factor of about 29%, closely confirming the similar 
estimate reached by OSU. This capacity factor is calculated from an estimated gross 
annual capacity factor of 33%, for the 66 turbine array at 80-m hub height. This gross 
capacity factor must be reduced to account for losses as estimated in the table below: 

Table 5. Losses when estimating annual net capacity factor for 66-turbine array. 

Type of loss Percent of annual electricity production 

Turbine availability 3% 

Electrical system losses 3% 

Wake losses 3% 

Turbulence 1% 

Blade contamination 1% 

Icing 2% 
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The total discount is obtained from the product of the individual "efficiencies" (100% 
minus the loss) for each discount factor. For the Warm Springs project, this total discount 
is estimated at 12.3% for the GE-1.5xle. The resulting long-term mean annual net 
capacity factor projection for this 66-turbine array is roughly 29%.  This means the 
annual electricity production (kWh) would be the same quantity as if the turbines were to 
generate power at their full rated output (1.5 MW) for 29% of the hours of the year.  

This capacity factor estimate represents the P50 projection, meaning there is a 50% 
probability the annual production will be higher, and 50% probability it will be lower. 
Windots’ P99 estimate is a capacity factor of 22%, meaning there is 99% probability that 
the annual capacity factor will be greater than 22%. As the wind data has not been 
statistically correlated with a nearby long-term wind speed record, this estimate requires 
further study for confirmation.  

With increasing demand for wind power in Oregon, driven by green power marketing 
programs, and the new Renewable Portfolio Standard legislation recently passed in 
Oregon (more discussion of these factors is included under the section titled “Electricity 
Markets”), projects with capacity factors in this range are becoming increasingly 
attractive for commercial development at the time of this writing. 

The figure below shows the power output of three different GE 1.5 MW turbines, with 
respect to wind speed. This figure shows that the turbines begin generating power at “cut
in” wind speeds of 2-4 meters per second (about 7 miles per hour), and power generation 
increases as wind speed increases, up to wind speeds of about 12 meters per second 
(about 26 miles per hour). At these higher speeds, the turbine reaches full rated power 
output. At speeds much higher than this, turbines use different control techniques, such as 
feathering or stalling the blades, or magnetic braking, to stop rotation, for generator and 
grid protection as well as protection of the turbine rotor and blades. The graphic below 
shows the estimated mean annual wind speed for the Mutton Mountain site. The total 
annual power produced will be equivalent to that which would be produced if the turbine 
was operating at this speed for all the hours of the year. This is a rough and simplified 
way of showing total annual energy production. 
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Long term mean annual wind 
speed of 6.61 m/s at 80 m (hub 
height) 

Design Concept 

HDR and consulting meteorologists from Windots, LLC reviewed the turbine array 
design provided by OSU, and focused on development of Mutton Mt, instead of Shaniko 
Butte, because of the higher availability of wind data, and better accessibility for 
development. HDR’s development team also provided two development scenarios, with 
revised total project capacity, in order to reflect the available transmission capacity for 
three possible transmission interconnection points.  

HDR proposes two possible scenarios in the preliminary design concept. In one scenario, 
HDR assumes 69 MW project capacity, to take maximum advantage of the available 
capacity on the 69 kV PacifiCorp lines at Warm Springs, connecting into the Pelton re-
regulation circuit. The other scenario assumes 100 MW project capacity, to take 
advantage of the capacity available on the existing nearby 230 kV lines owned by 
Bonneville Power Authority (BPA). Either project size could be supported by the new 
transmission line currently under construction for a biomass energy facility at Warm 
Springs. 

The number and placement of the turbines will depend on the accessibility of desirable 
turbine sites by road, and the cost of road upgrades, to improve accessibility. Windots, 
LLC and HDR reviewed the site layout proposed by OSU, and identified additional 
candidate sites for individual turbine placement, according to expected highest energy 
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potential at the additional sites. Figure 8 shows the sixty-six turbine conceptual array, 
proposed by meteorologists from Windots, LLC. The turbine array is oriented 
perpendicular to the prevailing wind direction, to minimize “wind shadow” effect 
between turbines. Potential turbine sites are located on the trailing edges of topographic 
features, with respect to the prevailing wind direction. This conceptual array is not 
intended to serve as a final wind power project design, but instead as an outline of most 
desirable turbine locations from a meteorological standpoint. 

Figure 8 – Initial proposed turbine array design from Windots, LLC and HDR. 
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Prevailing winds on the site are from the northwest. Strong storm winds also occur from 
the southwesterly direction. These trends are shown in the “wind rose” in Figure 9, with 
the estimated fraction of annual energy production, from each direction. 
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Figure 9 – 50 meter level wind energy rose at Mutton Mountain 2, Oregon. Data was 
collected from May 2005 through December 2006. 

In their review of the meteorological data, Windots attempted to correlate the site-
specific wind data to long-term data available at two nearby sites: the Redmond, Oregon 
10-m airport and the 195-ft Goodnoe Hills, Washington site, managed by Oregon State 
University. Windots found that the correlation coefficients between these sites are rather 
low. Mutton Mountain 1, the longest-running on-site station, showed daily correlation 
coefficients of 0.66 to Redmond, and 0.5 to Goodnoe Hills. These correlation coefficients 
are too low to provide meaningful corroboration of long-term mean annual winds speeds, 
for the wind resource assessment. As such, the estimated mean annual wind speeds must 
be regarded with caution, due to the absence of available information for statistically 
significant correlation. 

Windots’s array design was produced utilizing available wind data, topographic maps, 
and meteorological experience. No advanced site optimization tools were used, and a 
more detailed engineering design will be necessary, when parameters, including the cost 
and viability of road upgrades, the availability of turbines appropriate to the site 
conditions, the project scale (as determined by investment appetite of project 
owners/developers), and the cost and location of the optimal transmission interconnection 
point are refined. 
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Power Sales and Electricity Market Options 

Potential Customers 
The wind energy facility owner can sell electricity to any utility, under Oregon’s 1999 
restructuring law (SB1149). Therefore, electricity will be sold to the utility that will give 
the best price and the longest term power purchase agreement (20 years or more is 
desirable in order to obtain a long-term loan).  

The rural electric cooperatives that serve the surrounding areas are too small to offer a 
substantial enough market for electricity from a utility scale project, such as the one 
proposed here. Furthermore, as BPA affiliates, rural cooperatives buy wholesale power 
on contracts based on the annual average BPA price, currently about 2.85 cents per kWh. 
This price is well below the cost to produce electricity from wind. The cost of wholesale 
electricity to cooperatives is likely to increase in the next few years, as BPA will have to 
meet high water mark requirements that will cause a deficit of about 5% of the load by 
2012; however, not at a fast enough rate to drive demand for relatively expensive wind 
energy at the community level.15 At most, rural cooperatives may enter into contracts for 
small blocks of output from the proposed project. 

The Bonneville Power Administration (BPA), the northwest’s major wholesale electricity 
provider, is another potential customer for power. If output from the project is sold to 
BPA along BPA transmission lines, the cost of electricity will decrease (wheeling 
charges will not be levied). However, the average wholesale power price in the northwest 
is low due to the prevalence of hydropower. BPA sells electricity at an adjusted 
wholesale (undelivered) rate of $77.03 per MWh for New Resources.16  BPA also 
provides wholesale power customers with opportunity to pay a premium for renewable 
energy credits. This Green Energy Premium (GEP) can range from $0-40/MWh and may 
allow the wind project developer to negotiate a higher price for electricity as a result of 
BPA’s ability to charge a premium for renewable energy.17 

Investor Owned Utilities (IOUs) will likely offer a higher price for wind electricity than 
Consumer Owned Utilities (COUs) or wholesale providers for several reasons. First, 
PURPA requires that both IOUs and COUs purchase electricity from qualifying facilities 
(less than 10 MW) at their current avoided cost. For COUs this is usually the cost of 
hydroelectricity which is very inexpensive. IOUs have higher avoided costs and, 
therefore, enter into higher purchase price contracts for their small projects, increasing 
the average overall price they pay for electricity. Second, IOUs will have the greatest 
liability under the recently passed Renewable Portfolio Standard and have specific plans 
for expansion of renewable resources in their Integrated Resource Plans. Finally, IOUs in 
Oregon also have pricing options for their customers to buy green power. As with BPA’s 

15

16

17

 Davis, Jeff, 2006. Personal Communication. General Manager, Wasco Electric Cooperative. 
 BPA, 2006. Current Power Rates. http://www.bpa.gov/power/psp/rates/current.shtml#footnote1. 
Ibid. 
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GEP, green power purchase programs at both PGE and PacifiCorp increase the value of 
renewable electricity relative to power from fossil fuels sources. All of these factors 
contribute to an increased IOU appetite for renewable power purchase agreements. 

WSPWE has a long-standing relationship with Portland General Electric and 
PacificCorp. The Tribe currently sells power to PGE from their interest in the 
Pelton/Round Butte Project and sold power to PacificCorp form the Re-regulating 
Project, As such, it would be wise to propose an unsolicited Power Purchase Agreement 
with PGE or PacificCorp first. If the terms of the PPA with PGE or PacificCorp are 
favorable, a broad market review to determine the best possible electricity price may be 
unnecessary. 

The wind power project owner could also sell the project output to a third party power 
marketer, but this may be considered a less secure arrangement than a PPA by financial 
institutions, and this may make financing more difficult, or cause institutions to offer less 
favorable financing terms.18 

Market Conditions: OR Renewable Portfolio Standard 
A Renewable Portfolio Standard (RPS) is a state policy that mandates that a certain 
percentage of the electricity serving a state must be derived from renewable resources. 

The Renewable Portfolio Standard (RPS) passed in the Oregon Renewable Energy Act 
(SB 838) on May 23, 2007 requires Oregon’s largest utilities to obtain 25% of their 
electricity from renewable sources by 2025.19 Interim targets are set at 5% by 2011, 15% 
by 2015, and 20% by 2020. These targets can be met by ownership of qualifying 
resources – which includes wind, solar, wave, geothermal, biomass, and others – or by 
purchasing Renewable Energy Certificates (RECs). A REC is a certificate associated with 
one kWh of electricity generation from a renewable source and represents the green 
attributes of renewable electricity. RECs can be kept by the owner of renewable 
generation facilities to meet their RPS quota or sold. 

This requirement will significantly increase the demand for renewable power in Oregon. 
The wind energy facility developer could potentially sell unbundled RECs independently 
to any utility with liability under the RPS, or enter into a higher-price PPA and transfer 
ownership of the RECs (RECs bundled with electricity) to the utility that buys the 
electricity. Since the most likely buyers of electricity from the project (PacifiCorp and 
PGE) have liability under the RPS, the RECs will most likely be bundled with the 
electricity under the PPA. 

The RPS will also encourage utility investments in renewable energy to meet their green 
power purchasing program requirements. As part of the RPS, utilities in Oregon must 
offer their customers the option to buy renewable energy at a premium (1.5-1.8 cents per 
kWh) over baseline retail prices. However, because customers purchasing green power 

http://www.windustry.com/newsletter/2003FallNews.htm 
19 http://egov.oregon.gov/ENERGY/RENEW/docs/Oregon_RPS_Summary_June2007.pdf 
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expect that they are driving new growth, these purchases do not count towards the 
utilities’ RPS requirement. Therefore, utilities must account for renewable energy 
equivalent to both the amount demanded by customers and the amount set by the RPS 
goal separately. 

Economic Modeling 
HDR used an economic model to estimate the commercial performance of the proposed 
project, making assumptions for financial parameters, based on industry experience, 
discussions with experts, and prior studies. In the preparation of this report, and the 
opinions and recommendations that follow, we have made certain assumptions with 
respect to conditions that may occur in the future. In addition, we have used and relied 
upon certain information and assumptions provided to us by sources that we believe to be 
reliable. We believe the use of such information and assumptions is reasonable for the 
purposes of this report; however, some assumptions will invariably not materialize as 
stated herein or will vary significantly due to unanticipated events and circumstances. 
Therefore, the actual results can be expected to vary from those projected to the extent 
that actual future conditions vary from those assumed by us or provided to us by others.  

The principal considerations and assumptions made by us and the principal information 
and assumptions provided to us by others include construction costs, interconnection 
cost, annual variable costs (operation and maintenance, shaping and integration, wheeling 
charges, and other miscellaneous costs that are a function of the amount of electricity 
produced on the site), annual fixed costs (service warranty and parts, equipment 
insurance, management and administration, utilities, and property taxes), annual cost 
inflation, equity partner’s role and income tax rate, asset depreciation schedule, annual 
average capacity factor, electricity sale price, and debt financing rate and term. 

The economic model suggests that this utility-scale wind energy project may present 
commercially attractive returns on investment, under the assumptions outlined above. 
The model suggests that the proposed project merits further cost estimate refinements and 
development effort. Details of the assumptions used in the economic model are 
considered sensitive and confidential material. Discussion of these details is included in 
Warm Springs Wind Resource Assessment Part II, Appendix F, Economic Modeling 
Assumptions.  

Incentive Programs and Tax Considerations 

Federal Production Tax Credit 
The Federal Production Tax Credit (PTC) is a tax credit, set at 1.9 cents per kWh at the 
time of this writing, and scheduled to expire in December of 2008. Facilities must be in 
commercial operation by January 1, 2009 and the owners must have federal tax liability 
to receive this credit. It is unlikely that the project could be operational by this deadline; 
therefore, it was assumed that the PTC will be extended until 2013. A proposed extension 
of the PTC until December 31, 2013 was discussed by the House Committee of Ways and 
Means on January 4, 2007. The return on investment calculated in this analysis assumes 
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that WSPWE or equivalent Tribal business entity will partner with an entity with 
significant federal tax liability to take advantage of the PTC.  

To do this, an entity with large federal tax liability will own a majority of the project 
(typically 90-99%) for the first ten years while the project is still eligible for the PTC. 
This entity will receive a tax credit in the amount of 1.9 cent per kilowatt-hour generated. 
After the PTC expires, ten years after generation begins, ownership will revert 
completely to WSPWE. A more detailed discussion of this ownership structure is 
provided under the section entitled “Business Strategy.” 

Another important consideration is that the PTC suffers a “haircut”, in the amount of any 
state incentives received, to eliminate “double dipping.” The PTC is the single biggest 
incentive available to wind projects, and if possible, the project should use the PTC to its 
fullest, and state incentives will likely be less significant.  

There have been some legislative proposals to establish a mechanism for Tribes and other 
non-taxable entities to take advantage of the PTC directly; however, no legislation has 
been put in place to date that would allow WSPWE to do so. 

Federal Accelerated Depreciation Deduction 
Section 179 accelerated depreciation schedule is another federal tax incentive available to 
most wind projects. 20 Depreciation is the annual deduction that allows tax payers to 
recover the cost of their business or investment property over a certain number of years. 
A normal straight line depreciation schedule would allow an owner of an investment 
lasting 20 years to deduct 5 % of the investment’s value from their taxable income each 
year. The “Modified Accelerated Cost Recovery System” (MACRS) allows the owner of 
certain types of properties, including certain energy facilities, to depreciate their 
investment over a much shorter timeframe than the service life of the investment 
(standard depreciation). This analysis assumes that the facility is eligible for an 
accelerated depreciation schedule and that an equity partner with federal tax liability is 
able to take advantage of this deduction. In 2006, the five year recovery period MCARS 
schedule was 20% in the first year, 32% in the second, 19% in the third, 12% in the 
fourth and fifth, and 6% in the sixth. 

Oregon State Business Energy Tax Credit (BETC) 
Oregon offers a tax credit to business owners and non-profit entities, including tribes that 
invest in renewable energy generation projects. The credit is equal to 35% of project 
costs; however, the total eligible cost is capped at $10 million.21 A 75-100 MW project 
would cost well over ten times this cap; therefore, the total amount of the BETC available 
to the project is assumed to be $3.5 million. The federal PTC is offset by the amount of 

 Internal Revenue Service, 2006. Instructions for Form 4562 Depreciation and Amortization. 
U.S. Department of the Treasury. 

21 Oregon Department of Energy, 2006. Oregon Business Energy Tax Credit Application for 

Preliminary Certification for Renewable Energy Resource Generation Projects. 
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any state incentives, so unless the project is unable to take advantage of the federal PTC, 
the BETC has a negligible effect on the project’s economic performance. 

Tax Assumptions 
The financial incentives outlined above rely on the assumption that a project owner or 
partner has significant federal tax liability to be able to take advantage of federal tax 
credits and deductions. For the purposes of this analysis, the tax equity partner was 
assumed to be in the highest federal corporate income tax bracket (taxable income over 
18.3 million) of 35%. Oregon has a flat 6.6% corporate income tax rate and no sales 
tax.22 

Additional Sources of Revenue 

Clean Renewable Energy Bonds 
Clean Renewable Energy Bonds (CREBs) present one possible finance option available 
to tribal governments. CREBs are bonds in which the Federal Government pays the 
interest, in the form of tax credits. The project owner is only responsible for repaying the 
principle amount and the bondholder receives tax credits in lieu of interest payments; 
therefore, CREBs act as an interest-free loan. A majority (95%) of the CREB allocation 
must be used on project capital expenditures. Also, the potential maximum size of the 
CREB allocation is not clear. Allocations are awarded to all eligible projects, starting 
with the smallest requested amount first, until all of the total CREB volume cap 
(approximately $300 million for non-governmental bodies) is allocated. One wind project 
received over $30 million during the first round of allocations; however, most projects 
were awarded much smaller amounts. It is possible that the project owner could secure 
some amount of tax free finance via a CREB allocation. The amount requested should 
balance the large size of the project with the desire to be competitive during the 
allocation process (projects requesting smaller amounts receive first awards). 

Oregon Energy Trust 
The Oregon Energy Trust is a non-profit organization established to manage the funds 
that the two largest investor owned utilities, Portland General Electric and Pacific Power 
& Light (PacifiCorp), collect through a 3% public benefits charge assessed to ratepayers. 
It provides financial support to renewable energy projects on a case by case basis, based 
on the completeness of the development plan and the project’s cost performance relative 
to the industry standard. To be eligible for funding from the Energy Trust, the project 
must be located within the service territory of PGE or PacifiCorp or the power from the 
project must be sold to one of the two utilities. The Energy Trust has provided anywhere 
from $100,000 to $4.5 million to wind projects.23 

22Federation of Tax Administrators, 2006. http://www.taxadmin.org/fta/rate/corp_inc.html. 
23 West, Peter, 2006. Personal Communication. Director of Renewable Energy, Oregon Energy 
Trust. 
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No level of support from the energy trust is included in the pro forma analysis; however, 
it is an avenue of funding that should be pursued. 

Business Strategy  
There are several typical business strategies which could be employed for the 
development of this wind energy facility. In one wind development scenario, the 
developer negotiates a lease with the landowner, including an upfront payment to the 
landowner which is highly project-specific, and additional annual royalty payments 
(usually some fraction of annual revenues from electricity sales)24. In this scenario, the 
developer assumes responsibility for financing, implementing, owning, and operating the 
project, and decommissioning the project at the end of its useful life. If WSPWE chooses 
to work with such a developer, then some form of legally binding land-use agreement 
will be necessary. Some Tribes have negotiated annual royalties in the range of 2-4% of 
annual electricity revenues. For a 100 MW project operating at about 29% capacity factor 
on the Mutton Mountain site, this could represent about $380,000-$760,000 per year in 
royalty payments. This estimate is intended for illustrative purposes only, as the royalty 
option is only one financial structure for project development, and project capital cost and 
project performance will significantly affect annual revenues. 

As an alternative development model, the Tribes may choose to form a legally separate 
Tribal business entity to develop, own, and operate the wind power project, alone or in 
conjunction with an equity partner in order to take advantage of the PTC. Historically, 
tribal enterprises have been formed either under the Tribe’s Constitution and bylaws that 
empower the Tribal Council to charter subordinate organizations for economic purposes, 
or under the Tribe’s Federal Corporate Charter which authorizes the tribal membership, 
by referendum, to establish enterprises to be governed by a Plan of Operation adopted by 
the Tribal Council. Both of these types of enterprises are considered political 
subdivisions of the Tribe and have governmental attributes, such as sovereign immunity. 
Over the last 40+ years all major developments on the Warm Springs Reservation have 
followed this model.  

The Tribe is now considering the use of non-governmental entities to carry out some 
future development opportunities. For example, the Tribe owns Cort Software, a state 
chartered corporation. It is also using a Delaware LLC to carry out its biomass electrical 
generation development project, and has enacted its own LLC statute authorizing the 
formation of tribally chartered LLCs that can be used by either the Tribe or its members.  

Lending transactions are complicated by the inability of the Tribe to pledge any interests 
in trust property, including trust lands, as collateral. Accordingly, alternative forms of 
collateral to secure the loans must be pledged. This typically takes a variety of forms 
including such items as power purchase agreements, letters of credit, and cash reserves, 
all of which have been used by the Tribe in its commercial transactions. 

24 More information about lease terms can be found through the New York State Energy 
Research and Development authority’s Power Naturally program at 
http://www.powernaturally.org/Programs/Wind/toolkit/14a_LeaseAgreements.pdf 
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Structure Development Team 
To proceed forward with a wind energy development on the Warm Springs Reservation, 
the following key development team partners need to be identified: 

•	 Project owner/operator 
•	 Power Purchaser 
•	 Financier 
•	 Engineers 
•	 Meteorologists 
•	 Construction firm 
•	 Legal Council 

The Tribes have existing relationships with several experienced business partners who 
can fill many of these roles. Other roles may be filled via competitive and/or targeted 
solicitation. 

Business Strategy Options 
The role that the Tribes will play in the development of wind energy on the Warm 
Springs Reservation can vary depending on the level of risk that the Tribes choose to 
bear. This section will provide an analysis of ownership options which the Tribes can 
consider and includes a discussion of potential risk and revenues to the Tribes under the 
different ownership options. The primary options examined are: 

•	 Lease tribal land to a non-tribal developer with no tribal investment. 
•	 Tribal development and ownership with the Tribes assuming full risk. 
•	 Joint Development through a build, own, operate concession contract with 


eventual ownership transfer to the Tribes. 

•	 Joint development through a turn key build, start-up and ownership transfer 

contract with a non-tribal developer that shelters the Tribes from development 
risk. 

•	 Joint development through a turn key design construction agreement, with an 
option for the Tribes to buy out and an option for the developer to continue to 
operate for a fee. 

Lease Tribal Land 
The standard approach to wind development on federal lands has been to lease the 
exploration area to a developer that takes all the risk of development. Under the lease 
approach the Tribes would lease the wind resource area to a wind developer that can 
finance the design and development of the wind power project. This is the lowest risk 
approach for the Tribes and would involve the Tribes issuing a lease to a non-tribal entity 
that would take all the exploration and development risk. Under the lease approach the 
Tribes’ revenue would be limited to royalty and rental payments. A typical lease rental 
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rate is $2.00 per acre per year. A typical royalty rate is 2-10% of annual electricity sales 
revenues from the project. For a 69 MW wind power development, the annual royalty 
revenues can be estimated at about $650,000 per year, and for a 100 MW project, annual 
royalty revenues are estimated at about $950,000 per year for the Tribes. 

Tribal Development, Build-Own-and-Operate (BOO) 
Tribal ownership and development assumes the Tribes will finance all aspects of the 
project and assume all development risk and will not share the revenues with the 
construction contractors. Under the BOO ownership scenario the Tribes selects a 
developer and power plant engineering and construction turn key contractor to manage 
the project’s resource development, engineering, procurement, construction and start-up. 
The Tribes would finance, construct, own, operate and maintain the wind power 
development from which it would recover its total investment, operating and maintenance 
costs plus a reasonable return. Under this project ownership and development scenario 
the Tribes, which own the assets, may assign its operation and maintenance to a facility 
operator under a separate operations and maintenance contract. Since the Tribes have no 
federal tax appetite, however, the Tribes would forego the additional revenue stream of 
1.9 cents per kWh provided by the federal production tax credit. 
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Joint Development With Other Parties 
There are several types of joint development agreements that have been used in wind 
development. It is common in the wind industry for developers to obtain concession 
contracts to develop the wind power project with conditions that eventually return the 
ownership to the community or local government after a specified period that allows the 
developer to receive a return on its investment and risk. Three types of joint development 
agreement are reviewed in the following section. 

Build-Own-Operate-and-Transfer (BOOT) 
A BOOT is a type of concession contract where the Tribes select a private company (or 
consortium) to develop, finance, build, own and operate the power project for a 
designated period of time. After the contract term has been completed, the project is 
transferred back to the Tribes without compensation or at a depreciated value. The longer 
the term of the agreement, the lower the project value becomes at the time of transfer. 
The private developer generally is granted a concession for a fixed term for no less than 
10 years and usually does not exceed 30 years. These types of contracts can also contain 
an option to extend the concession agreement for another 10 year period after the primary 
term expires. These types of agreements also provide the resource owner an option to 
buy-out the developer at a negotiate value. A BOOT contract usually includes 
a contractual arrangement for continued supply of critical parts, technology transfer, and 
training for tribal members. BOOT Contracts can also have a contractual arrangement for 
continued operation of the facility by the private company but under tribal ownership.  

Build-and-Transfer (B&T) 
A B&T is a contractual arrangement whereby a project developer undertakes the 
financing and construction of the wind power project. The developer retains ownership 
and site control of the project until after its completion, start-up, and typically a one year 
warrantee operation period. The developer then turns the project over to the Tribes, 
which pays the developer on an agreed schedule for the developers total investments 
expended on the project, plus a reasonable rate of return thereon. The developer is bought 
out by the Tribes when the project has demonstrated it can operate at capacity and fulfill 
the payment terms of permanent financing. This type of contract shelters the Tribes from 
the risk of development but also increases the cost of the buy out. A typical B&T 
arrangement is often employed in the construction of any infrastructure or development 
project facilities which for strategic or political reasons, must be operated directly by the 
government (i.e. a military facility). Under this project ownership and development 
scenario the Tribes, after taking ownership of the assets, can operate the facility itself or 
may assign its operation and maintenance to a facility operator under a separate 
operations and maintenance contract. 

Build-Transfer-and-Operate (BTO) 
A BTO is very similar to a B&T contract. Under a BTO contractual arrangement the 
Tribes contract out the development of the wind power project to a private entity such 
that the contractor builds the facility on a turn-key basis. The developer assumes the risk 
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of cost overruns, delays, and specified performance risks. The developer provides 
development and construction financing and the Tribes provide permanent financing that 
takes out the developer’s retained interest. Once the facility is commissioned 
satisfactorily, title is transferred to the Tribes at a predetermined price at closing of the 
permanent financing. The private entity, however, continues to operate the facility on 
behalf of the Tribes under a separate long term operating agreement with a term of 5 to 
10 years. 

Project Package 
There are many individual elements of the project that must be undertaken by the project 
owner. These include: 

• Wind easements and right of way access 
• Environmental and other permits 
• Equipment selection and refined site layout 
• Power Purchase Agreement 
• Transmission system impact study 
• Updated economic analysis to support financing 
• Interconnection agreement 
• Turbine supply agreement and down payment 
• Finance plan and contracts 

Whether or not the Tribe plans to maintain ownership of the project all the way through 
construction, it is recommended that the Tribe proceed with the next steps of 
development. Beginning to assemble the components of the project package is necessary 
if the Tribe plans to maintain ownership. However, if the Tribe does decide to work with 
an equity partner, if more components of the project package are completed, this will 
attract more beneficial partnership options.  

Next Steps 
An example schedule for project development is attached as Appendix I. This schedule is 
intended as an example for illustrative purposes only, and no dates or steps outlined 
therein are necessarily representative of the tribe’s planned course of action. 

Continue On-Site Wind Data Monitoring 
The six towers originally installed on the Mutton Mountain and Shaniko Butte sites 
remain in service at the time of this writing, and wind data is continually being gathered 
from these towers, to provide the longest possible historical meteorological record for 
this site. Current plans include installation of additional wind monitoring towers, of 
greater height. Sodar and lidar wind monitoring technologies are also under consideration 
at the time of this writing, to enhance the robustness of the wind data collected on the 
site, and to compensate for the absence of nearby long-term wind speed records for long-
term predictive correlation. 
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Detailed Wildlife Assessment 
Data deficiencies identified by the preliminary wildlife assessment must be addressed by 
conducting additional surveys. Breeding bird data has not yet been collected on Tribal 
lands. This data should be collected, especially for protected species. Detailed habitat 
mapping should be conducted for the project area and a two-mile buffer, including notes 
on structural stages of trees and snags, dominant plant species, basalt outcroppings and 
cliffs, and individual trees with high potential for raptor nesting. Surveys for habitat, 
avian use, bat species, rare plants, and an aerial survey for raptor nests should be 
conducted for the construction zones and a buffer. Statistical analysis should be 
performed on survey results, to determine the potential impact of the project. A qualified 
wildlife biologist should participate in project planning and turbine and infrastructure 
siting. 

Evaluate New Interconnection Option  
The new transmission line under development for the biomass facility must be evaluated 
to ensure that capacity is available to accept the output of the wind power project, and 
interconnection costs must be evaluated and included in the economic model. 

Define Business Strategy 
The Tribes should assess which business strategy and level of risk is most appropriate 
before proceeding with the next major project developments (financing, PPA negotiation, 
etc). WSPWE has expressed a preference for maintaining significant project ownership. 
The Tribe will determine whether an equity partner is desired, and if so, under what 
partnership structure, to take advantage of the strengths that each partner brings to the 
table. The Tribe can approach institutions with whom they have worked on previous 
energy projects, or solicit new project partners, with the guidance of the engineering 
consultant team. 

Refine Turbine Array Design and Engineering Cost Estimates 
Detailed engineering cost estimates should be prepared for road and other infrastructure 
upgrades. Geotechnical studies should be undertaken to inform these estimates. The 
development team should determine the optimal size for the project based on available 
capital resources. Once this has been determined, a wind farm design engineer can 
prepare a detailed site layout. The final array design will optimize electricity production 
considering the constraints of site access, existing road infrastructure and upgrade costs, 
and the mitigation of any site impacts identified during the Project Impact Assessment 
conducted for NRMS. 

Detailed civil engineering cost estimates will be refined iteratively, as turbine locations 
are finalized, such that road upgrade cost and electricity collection and transmission 
equipment cost estimates more precisely reflect the final design. 
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Begin Discussions With Electricity Offtakers 
As utilities, such as PGE, Pacificorp, and BPA, issue Requests for Proposals (RFPs) for 
renewable energy, the development team will initiate discussions offering electricity sale 
from this project. The development team may also approach potential offtakers with an 
unsolicited offer for renewable electricity sale.  

The term of the PPA should be sufficiently long to amortize the project debt. The 
development team will seek a PPA of at least 20 years, to assure financing institutions 
that there will be electricity revenues for the life of the loan.  

Negotiations for the PPA can occur concurrently with, or even before, other development 
opportunities, as long as there are “off-ramp” provisions that allow the development team 
to terminate the power purchase agreement in the event of any unforeseen events that 
make the project infeasible. Off ramp provisions usually include provisions for the 
inability to secure necessary transmission access, environmental approvals, project 
financing, or other critical project agreements. 

Begin Interconnection Process 
An interconnection request must be submitted to the relevant transmission owner 
(Bonneville Power Administration, PGE, or Pacificorp), to enter the Generation 
Interconnection Queue. This will initiate the study agreement process during which 
interconnection study requirements and completion timelines are negotiated. Further 
details and the expected deposit associated with each step in the interconnection process 
were discussed in the section on transmission access. 

Conclusion 
The Mutton Mountain site on the Warm Springs Reservation presents a promising option 
for commercial wind power development. With several attractive transmission 
interconnection options available, no significant wildlife or habitat impacts currently 
foreseen, a 29-33% estimated annual average capacity factor, and estimated returns of 11
12%, this project is an opportunity for economic growth, clean renewable energy 
generation, air and water emissions reductions, and natural resource conservation, for the 
Tribes and surrounding communities. This preliminary wind resource assessment and 
feasibility study provides the technical and economic basis for future development 
activity. It also represents the collaborative efforts of many stakeholders whose 
participation will be critical to ensuring project success. Many development activities 
now require prompt action, in order for the project to contribute to Oregon’s aggressive 
Renewable Portfolio Standard goal of 25% renewable electricity by year 2025. 
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Appendix A: Mutton Mountain Site Map 
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Appendix B: Northwest Wildlife Consultants Preliminary 
Reconnaissance Report 
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Appendix C: Elcon Associates Transmission 
Interconnection Report 

75 




76 




77 




78 




79 




80 




81 




82 




83 




84 




85 




86 




87 




88 




89 




90 




91 




92 




93 




94 




95 




96 




97 




98 




99 




100 




101 




102 




103 




104 




105 




106 




107 




108 




109 




110 




111 




112 




113 




114 




115 




116 




117 




118 




119 




120 




121 




122 




123 




124 




125 




126 




127 




128 




129 




130 




131 




132 




133 




134 




135 




136 




137 




138 




139 




Appendix D: OSU Preliminary Wind Energy Production 
Estimate 
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Appendix E: Example Project Development Schedule 
This schedule is intended as an example for illustrative purposes only, and no dates or 
steps outlined herein are necessarily representative of the tribe’s planned course of action.  
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Notice 

This publication was prepared as an account of work sponsored by the Warm Springs 
Power and Water Enterprises of the Warm Springs Indian Reservation, Warm Springs, 
OR. Neither Warm Springs Power and Water Enterprise, nor any of the employees, nor 
any of their contractors, subcontractors, or their employees make any warranty, express 
or implied, or assume any legal liability or responsibility for the accuracy, completeness, 
usefulness, or reliability of the research data, and conclusions reported herein, or of any 
of the information, apparatus, product, or process disclosed, or represents that its use 
would not infringe privately owned rights. 
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Redacted information. Not for public distribution. 
Proprietary economic data. 
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