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I. INTRODUCTION 
 
Purpose 
 
The Northern Cheyenne Tribe (NCT), located on the Northern Cheyenne Reservation within the 
state of Montana was a recipient of a Department of Energy Renewable Energy Development 
Grant, GO12100, under the “Renewable Energy Development on Tribal Lands FY2004” 
program.  The NCT selected Distributed Generation Systems, Inc. (DISGEN) of Lakewood, 
Colorado to manage the project at the direction of the Tribe.  The specific development 
objectives focused on the completion of all the actions required to qualify a specific project for 
financing and construction of the 30 MW wind facility.  In order to qualify for commercial 
financing, the project required specific and detailed information on the following activities: 

• A detailed Avian Assessment suitable for obtaining permits from the federal agencies 
such as the Bureau of Indian Affairs (BIA) 

• A detailed cultural assessment suitable for obtaining permits from the BIA and to the 
satisfaction of the Tribal Historical Preservation Office (THPO); 

• The preparation and filing of a National Environmental Policy Act (NEPA) 
Environmental Assessment Report and obtaining permits; 

• An Interconnection Feasibility Study and an Interconnection Systems Impact Study with 
Tongue River Electric Cooperative (TRECO).  

• An interconnection Agreement with TRECO 
• A wind turbine selection analyses based on wind resource 
• A geotechnical analyses and foundation design suitable for construction estimates 
• Photo-simulations suitable for community information meetings 
• Six community information meeting 
• Identifying and meeting with prospective power purchasers 
• Assessment of financing alternatives 
• Obtain, on a best-efforts basis a power purchase agreement 
• Obtain financing commitments from at least one source. 

 
This report will detail the outcome of each above activities. 
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Project Description 
 
The property selected for development is on Tribal Trust Lands near the community of Lame 
Deer on the Northern Cheyenne Indian Reservation within the Big Horn and Rosebud Counties 
of Montana.  The project is planned for twenty (20) wind turbines, each 1.5 Mw in size. The area 
selected has an elevation of approximately 4400 feet.   It is currently utilized for grazing and 
some forestry, which is limited due to fire damage.  The project site is adjacent to a 69kV 
transmission line owned by Tongue River Electric Cooperative (TRECO).  The site has excellent 
access from US Highway 212 and is about ten miles east of Lame Deer on the northern side of 
the highway.  
 

 
The NCT, in conjunction with DISGEN, selected a tribally-owned parcel of trust land for the 
feasibility study of a commercial wind facility.  The property consists of approximately 1900 
acres.  A fifty meter (50m) anemometer was installed in October 2002 as part of the Wind 
Energy Feasibility Grant awarded to the Northern Cheyenne Tribe. A twenty meter (20m) 
anemometer, provided by the National Renewable Energy Laboratory (NREL), was installed in 
the project area in February 2003.   Corollary climatological data, including detailed wind data, 
has been collected since 1992 from four locations within, or bordering, the project area.  This 
information has been collected as part of the environmental monitoring of the 2250 megawatt 
Colstrip coal fired power plant approximately twenty six miles (26 mi.) north of Lame Deer.  
DISGEN’s meteorologist, Ed McCarthy, analyzed this data and compared it to the data obtained 
from the meteorological towers and estimates a capacity factor for the project of approximately 
34%, depending upon the wind turbine selected and its power curve.  The resulting capacity 
factor indicates that a commercial wind energy project is feasible in this location. 

Northern Cheyenne Reservation 
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II. RESULTS OF ACTIVITIES 
 
 
A. Detailed Avian Assessment 
 
The US Fish & Wildlife Service (USF&WS) is the consulting agency for any NEPA permits 
involving fauna. The avian issue has long been a sensitive and emotional issue for the USF&WS 
and others; although the latest studies indicate very limited impact on birds from wind turbines 
as compared to other human endeavors. The NCT and DISGEN have conducted preliminary 
discussions with the USF&WS and have agreed on an avian study protocol; the costs of which 
are reflected in the grant application budget. The studies are detailed and took a continuous effort 
for more than one year to accumulate sufficient information for the USF&WS to render 
recommendations. DISGEN is confident, based on the Phase I Avian Assessment that no fatal 
flaws will be identified in subsequent detailed studies. However, information may be discovered 
that may require mitigation measures in the construction and operations and maintenance of the 
wind project, should it be completed. DISGEN utilized the services of Western EcoSystems, 
Technology (WEST) for this study.  Two reports of can be found in Appendix A Ecological and 
Study and the Potential Impact Index for the project Area.   
 
B. Cultural Assessment 
 
Cultural issues on both Tribal and Non-Tribal lands are very significant and must be studied to 
the satisfaction of both the Bureau of Indian Affairs (BIA) and the Tribal Cultural authorities. 
The NCT has a Tribal Historical Preservation Office (THPO) which has been involved in the 
preliminary cultural analysis of both the meteorological tower installations under the Feasibility 
Study and the assessment of the proposed project area.  DISGEN utilized the services of a 
archaeologist who compiled a report that can be found in Appendix B with the results of the 
Class I file and research, Class III inventory, and oral interviews with Northern Cheyenne tribal 
elders.   
 
C. NEPA Report 
 
In order for the BIA to issue a permit, all the studies required under NEPA, as they apply to the 
project area, must be completed with the appropriate documentation. The NEPA Report is 
required. Subsequent to the completion of the studies and the submittal of the NEPA Report, the 
NCT and DISGEN are confident, based on studies conducted to date, that the BIA will determine 
a "Finding of No Significant Impact (FONSI)" within an Environmental Assessment (EA). The 
EA is the least difficult process within the NEPA requirements and DISGEN is confident that the 
EA will be sufficient The NEPA Report, in no small measure will be a determining factor in the 
issuance of the FONSI. DISGEN staff will prepare the report in consultation with experts in this 
field.  DISGEN has prepared a draft of the EA that will be submitted to the BIA that can be 
found in Appendix C. 
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D. Interconnection Feasibility Study and Systems Impact Study 
 
The Tongue River Electric Cooperative (TRECO) is the utility serving the NCT Reservation. In 
order to interconnect a generating station to the electric system, the utility will require an 
Interconnection Feasibility Study and a subsequent Systems Impact Study. The feasibility study 
examines the local system to determine if the proposed project can be physically interconnected 
technically and that the local infrastructure can absorb the energy and capacity being proposed. 
The Systems Impact Study assesses the wider transmission system and defines any equipment 
upgrades required as a result of the project.   DISGEN utilized the services of Electrical 
Consultants, Inc to complete this study which can be found in Appendix D.   
 
E. An Interconnection Agreement 
 
An interconnection Agreement with TRECO: In order to obtain financing, whether it is 
institutional investor financing or through the RUS, both the owner and lender need assurances 
that when the energy is produced, there is a transmission pathway to deliver the energy to the 
purchaser. This pathway is contractual and is provided for in the Interconnection Agreement 
between the project owner and the interconnecting utility. This agreement is sometimes referred 
to as an Interconnection and Wheeling Agreement. In order to limit the cost to move (wheel) 
energy from the project to the purchaser, it is advantageous for the purchaser to be the 
interconnecting utility or at least connected to the interconnecting utility. In this case, there are 
several such entities interconnected to TRECO at the Colstrip power plant.  Central Montana and 
TRECO facilitated an interconnection study which indicated that 30MW could be successfully 
interconnected to the TRECO 69kV line which is directly interconnected to the Colstrip Coal 
Fired Power Plant.  The studies did not include a Facilities Upgrade Study which will determine 
if other components on the TRECO system need to be replaced or upgraded to complete the 
interconnection.  Funding for the Facilities Upgrade Study is available once a power purchase 
agreement is negotiated which is provided by the BIA.    
 
F. Wind Turbine Selection 
 
A wind turbine selection analyses based on wind resource: In selecting a wind turbine, there are 
two important variables, (i) how much energy will the turbine produce from the available wind 
resource and (ii) what is the installed capital and operating costs of that wind turbine? Each wind 
turbine model has a unique power curve that defines the turbine electrical energy output for each 
increment in increased wind speed. This results in a designed projected output for the project. 
DISGEN's contract meteorologist, Ed McCarthy, will compare the designed projected outputs for 
a range of commercially available wind turbines and will recommend one or two turbines for 
consideration. DISGEN in 2004 selected the 1.5 MW GE wind turbine for its initial proposal to 
the Northwestern Energy.   The wind study is ongoing since the last wind resource report in 
2003.  The last wind resource report can be found in Appendix E.  
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G. Geotechnical Analysis 
 
DISGEN contracted with local geotechnical consultant to complete a geotechnical analysis and 
foundation design suitable for construction estimates and can be found in the Appendix F.  The 
foundation cost is a significant variable in the total cost of a project. The foundation must be 
designed to the very specific load bearing capabilities of the soils in which the foundation for the 
turbine and tower will be installed. The geotechnical report will be provided to the foundation 
design firms which will custom-design the foundation for the site. This design will then be cost 
estimated by a construction company and the value included by DISGEN in the final project pro-
forma. 
 
H. Photo-Simulations 
 
DISGEN has provided photo-simulations for the project and can be found in Appendix G.   
Digital photographs are taken of the project area from specific sensitive locations. The wind 
turbines are then superimposed onto the photographs in the precise locations specified in the site 
plan. The turbines are sized to correspond to distance.   This technique is quite precise and very 
effective at demonstrating to interested parties what the project will look like after construction.    
 
I. Community Information Meetings 
 
The NCT Economic Development group conducted several community information meetings 
regarding the wind project.  An example of the presentation can be found in Appendix G.  
Maintaining a quality communications program with the communities, political districts and 
tribal membership is essential for public support for the project.   
 
J. Power Purchasers 
 
DISGEN identified and offered proposals to prospective power purchasers such as PacifiCorp, 
Pennsylvania Power and Light, Puget Sound Power and Light, Avista, Portland General and 
Northwestern Energy (formerly Montana Power and Light) are all participants in the Colstrip 
power plant near Lame Deer.  An example of the bid documents can be found in Appendix H.  
 
K. Financing Alternatives 
 
Assessment of financing alternatives: There are two principle methods of obtaining project 
financing on tribal lands, (i) institutional investor financing and (ii) Rural Utilities Services 
(RUS) financing. The institutional financing has a shorter cycle time and can fully utilize the 
Federal Production Tax Credit. RUS financing is restricted to "Act Beneficiaries" which include 
tribes, but restricts purchasers to entities that serve communities with less than 2500 in 
population. A 30 Mw wind project will likely require institutional financing unless Central 
Montana becomes the purchaser. Both of these models will be assessed and presented to the 
NCT for consideration. An example of an institutional project pro-forma is included in 
Appendix H.   
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L. Power Purchase Agreement 
 
Obtain, on a best-efforts basis a power purchase agreement (PPA): DISGEN has extensive 
experience in drafting these documents and also has several templates for various forms of these 
agreements. Once a power purchaser expresses a willingness to negotiate a PPA, the parties will 
enter into a Letter of Intent that binds the parties to the negotiation and defines the key business 
points. Cooperative parties can complete a PPA in less than one month. The difficult task is 
locating the willing purchaser. The PPA is the financeable asset in wind projects. Without the 
PPA, neither of the financing options referenced above can be completed. This is by far the most 
difficult aspect of the development process and cannot be guaranteed. The market conditions at 
the time the project is ready to proceed will govern the ability to obtain the PPA.  
 
M. Financial Commitments 
 
Obtain financing commitments from at least one source: At the direction of the NCT, DISGEN 
will obtain financial commitments from either the institutional investors or the RUS. DISGEN 
has ongoing relationships with certain institutional investors that have expressed a willingness to 
finance theses projects. Both the institutional investors and the RUS will likely require a limited 
waiver of sovereign immunity in order to provide the funds. The waiver will focus on specific 
aspects of Federal Court jurisdiction and the ability to repossess the equipment in the event the 
project does not perform satisfactorily 
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III. SUMMARY 
 
 
The wind resource at the NCT is marginal, but under the proper financing structure could be 
competitive in Montana.  The candidate power purchaser is Central Montana G&T Cooperative, 
the entity that provides the energy to Tongue River Electric Cooperative (TRECO) the energy 
provider to the NCT and the owner of the 69kV line crossing the project area.  DISGEN met on 
several occasions with both Central Montana and TRECO to discuss purchasing the electricity 
and the Renewable Energy Certificates (RECs).  TRECO has a sole source contract with Central 
Montana, so the purchase of the energy and the RECs would be between the project and Central 
Montana.  Central Montana suggested a price for both the energy and RECs at approximately 
$32.00 per MWh.  Given the increases in turbine pricing over the past several years, this price is 
not achievable given investors rate of return requirements.  The PPA is the single greatest barrier 
to the completion of the project. 
 
Central Montana and TRECO facilitated an interconnection study which indicated that 30MW 
could be successfully interconnected to the TRECO 69kV line which is directly interconnected 
to the Colstrip Coal Fired Power Plant.  The studies did not include a Facilities Upgrade Study 
which will determine if other components on the TRECO system need to be replaced or 
upgraded to complete the interconnection.  BIA agreed to supply $50,000 to complete this study 
if the PPA issue can be resolved.   
 
Environmental studies were coordinated with United States Fish and Wildlife Service (USFWS) 
and were performed under the direction of Western EcoSystems Technologies (West) in 
Cheyenne Wyoming and DISGEN.  A Phase One Environmental Assessment was completed by 
West and no fatal flaws were identified.  Subsequently, flora and fauna studies were completed 
with no significant impacts identified.  Further, DISGEN worked with the NCT Environmental 
Office to conduct ethnographic studies, interviewing tribal elders in the native tongue to assess 
any potential spiritual issues.  Some potential spiritual sites were identified but were outside the 
planned areas for disturbance of the wind facility.  As the project is located on Tribal Trust Land, 
the BIA has strongly suggested that BIA will be the authorizing agency for the National 
Environmental Policy Act (NEPA) review.  It is believed that West can update and edit with the 
assistance of DISGEN, the Environmental Assessment Document (EA) for review and approval 
by BIA.  Completing the EA and obtaining the review and approval of BIA is an open issue. 
 
Open Issues 
 

1. Power Purchase Agreement:  In the past eighteen months, the State of Montana has 
imposed on Northwest Energy a requirement to purchase renewable energy from 10MW 
or smaller facilities.  This requirement seems to be applicable to the NCT wind project as 
Northwestern has a delivery point at Colstrip approximately 26 miles distant.  The 
TRECO 69kV line is directly interconnected to Colstrip, so the economic question is 
what would TRECO charge for the use of its line?  The previous management of TRECO 
indicted they would simply recover their costs which were quite small; between one and 
two dollars per MWh.   
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2. Finance Structure: The NCT has always had the desire to “own” the wind facility.  

There are two issues with that desire, (i) the NCT has no available funds to invest and (ii) 
the project must use any and all tax credits in order to achieve competitive economics.  
Without the use of the tax credits, there is almost zero probability that the project can 
achieve the required economics.  As the NCT is a tax-exempt entity, should the NCT own 
the project, the amount of tax credits would be reduced proportionately to the NCT 
capital investment.   

 
DISGEN believes that to maximize the value to the NCT, a traditional project finance 
structure is warranted.  Under that structure, the NCT would enter into an easement or 
lease agreement with a qualified developer.  That easement would allow the developer to 
(i) study the wind resource, (ii) have access to and from the site, (iii) construct a wind 
facility on the site subject to a site plan and (iv) transmit the resulting energy and RECs 
from the site.  In return, the NCT would be paid an above-market annual royalty based on 
gross revenue of the project.  The developer would maximize the value to the NCT under 
this agreement and commit to tribal employment preference.  DISGEN is currently 
working with the Rosebud Sioux Tribe under a similar arrangement.  The BIA has not 
approved an easement for wind energy development on Tribal Trust Land and the process 
seems quite long.  BIA is currently reviewing such an agreement for a larger project on 
the Rosebud Sioux Tribe and little progress has been made. 
 

3. Interconnection Agreement:  The interconnection agreement is typically a 
straightforward document that allows the interconnecting utility to control the project to 
prevent unacceptable voltage and frequency problems on the grid.  The utility must be 
allowed to separate the project from the system very quickly in the event of a system 
emergency condition.  A key concern of the utility is that the starting and stopping of the 
wind turbines not adversely impact the other customers on the system.  This will be very 
unlikely in the case of the NCT project because the line in question is typically not 
energized.  Once a PPA been signed and the turbine manufacturer selected, the 
interconnection agreement can proceed promptly.  It makes little economic sense in this 
particular instance to proceed with the agreement because the line is currently not loaded. 

 
4. Environmental Assessment:  The BIA has informed both DISGEN and the NCT that it 

will be the permitting authority in consultation with the USFWS.  All of the necessary 
field studies have been completed and once the turbine selection and final site plan are 
complete, then the EA document can be forwarded to the BIA for approval.  DISGEN is 
confident that a Finding of No Significant Impact (FONSI) will be made by the BIA.  
The BIA has not approved a commercial wind facility on Tribal lands and so BIA is 
learning how wind turbines work and the pros and cons of project development and 
operations. 
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5. Government Loans or Loan Guarantees:  It seems clear that based on the information 

we have provided to several federal agencies including DOE, BIA, DOA and RUS, that 
government loans or loan guarantees to wind projects under a limited recourse structure 
is something the agencies have not done. While the agencies are very supportive of 
development on Tribal Lands, the current policies and procedures make the process of 
qualifying these projects very difficult at best and the timing is likely to take a year or 
more, if ever.  Consequently, DISGEN is moving to arrange commercial financing for the 
tribal projects where tribes have decided to enter into the easement agreements generally 
described above. 

 
Conclusion 
  

DISGEN continues to believe that development of renewable energy facilities on Tribal 
Lands is an effective form of economic development for the benefit of the tribes.  
However, the difficulties in the areas of environmental permitting and the apparent 
legislative handcuffs worn by government agencies in the process of development on 
federal lands seems to be too cost-prohibitive and time consuming to be economically 
competitive.  Certainly, developing these lands is feasible, but the costs are significantly 
higher doing so than on fee lands.   
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Chapter 1.   Purpose of and Need for Action 
 
Who, What, Where, When 
The Northern Cheyenne Indian Tribe (NCT) in southeastern Montana (USA) wants to install a 
30 Megawatt (MW) wind power project for tribal trust land on the Garfield Peak ridgeline on the 
northeastern area of their reservation.  Installation is planned for year 2006. 
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Figure 1.  Project Area Location within the Northern Cheyenne Reservation 

 
Need 
The Northern Cheyenne Tribe needs to improve the economic conditions on the reservation and 
believes that this can be accomplished by developing the renewable energy resources on their 
reservation. 
 
Purpose  
The Northern Cheyenne propose to install a 30 Megawatt (MW) wind project on tribal trust land 
to create revenue and economic development opportunities for the tribe as a whole.  The 
development of renewable energy projects is consistent with the tribe’s Comprehensive 
Economic Development Strategy adopted in 2001 and revised in 2005. 
  
Decision(s) of Lead and Cooperating Agencies 
The Bureau of Indian Affairs (BIA) has trust responsibility on actions related to Tribal Trust 
Land.  The proposed project is located entirely on Tribal Trust Land.  The BIA will issue a lease 
for this land to the project owner, whether the owner is tribal, a tribal entity, or private 
individual.   As a result the BIA is the lead agency for the proposed action.   The Northern 
Cheyenne Tribal Council, Economic Development Authority (EDA), Tribal Historic 
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Preservation Office (THPO), NCT Natural Resources Department, and the U.S. Fish and 
Wildlife Service (FWS) are all participating consulting agencies.  
 
The BIA determination will either be a decision document with a Finding of No Significant 
Impact (FONSI), or request for further review through and Environmental Impact Statement 
(EIS).  The BIA determination would result in the future approval of a land use lease for the 
proposed action contingent on management and mitigation constraints indicated in this EA.    
 
The Tribal Council and EDA, as representatives of the members of the Northern Cheyenne 
Tribe, will determine whether this project is in the best interest of the tribe as a whole. 
 
The FWS has enforcement responsibilities regarding the ESA, MBTA, BPA, and will make 
recommendations to the BIA regarding the significance of potential impacts to wildlife. 
 
The THPO is responsible for compliance with Section 106 of the NHPA, and advises the Tribal 
Council regarding the potential cultural and ethnographic impacts of the proposed action. 
 
The Tribal Natural Resources Department reviews and administers the Water and Air quality 
compliance requirements through the United States Environmental Protection Agency (EPA). 
 
Issues Uncovered During Scoping and Public Involvement 
A public scoping meeting was held on November 21, 2003 followed by a two-week public 
comment period.  Several community meetings were held in the Lame Deer and Busby districts 
to update the tribe on the status of the projects development.  Comments were solicited and many 
were handwritten on the ‘Public Comment’ sheets in appendix X.  Disgen regularly presented 
updates the Tribal Council and EDA committee as the project progressed.  Key stakeholders 
were specifically interviewed including forestry, public safety, TERO, Chief Dull Knife College.  
In addition, several Elders were interviewed during the ethnographic overview as part of the 
cultural resource inventory.  The results of the cultural resource inventory can be viewed in 
appendix X. 
 
Agency Scoping 
Disgen, Western EcoSystem Technology, Inc. (West) and the BIA consulted the FWS on several 
occasions in 2002-2003 to discuss potential wildlife concerns and outline a Baseline Study 
Protocol for pre-construction wildlife monitoring.   
 
Disgen and Archaeologist Michael Burney consulted with the THPO BIA, and State Historic 
Preservation Office (SHPO) during the Class I File and Literature Search and prior to and after 
the Class III Inventory.  
 
The scoping identified potential concerns related to avian and wildlife impact, cultural resource, 
ethnographic, and socioeconomic concerns.  A summary of the comments received throughout 
the scoping process in appendix “__”. 
 
Tribal, Federal, State, Permits, Licenses, and Other Consultation Requirements 

Bureau of Indian Affairs (BIA) Landuse Lease 
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Tribal Employment Rights Office (TERO) Licenses 
National Environmental Policy Act (NEPA) Finding of No Significant Impact (FONSI) 
National Historic Preservation Act  (NHPA) Section 106 Consultation 
Archaeological Resource Protection Act (ARPA) Compliance 
National Ambient Air Quality Standards (NAAQS) Compliance 
National Electric Safety Code (NESC) Compliance 
National Electric Code (NEC) Compliance 
Endangered Species Act (ESA) Section 7 Consultation 
Migratory Bird Treaty Act (MBTA) Compliance 
Bald Eagle Protection Act  (BPA) Compliance 
Federal Aviation Administrations (FAA) Lighting Regulation Compliance 
Noise Control Act of 1972 
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Table 1. Entities Responsible for acquiring permits, consultation, and compliance. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Permit/License/Consultation/Compliance Responsible Entity 
BIA Land Use Lease 

 
Project Owner 

(Tribe, tribal entity, 
or private entity) 

TERO License Balance of Plant 
(BOP) Contractor 

NEPA FONSI Developer (NCT 
through Disgen) 

Sec 106 of NHPA Compliance Developer (NCT 
through Disgen) 

ARPA Compliance Developer (NCT 
through Disgen) 

Determination of need for EPA PSD Permit Developer (NCT 
through Disgen) or 

BOP contractor 
NAAQS Compliance BOP contractor/ 

Developer 
NESC Compliance BOP contractor/ 

Developer 
NEC Compliance BOP contractor 

Section 7 ESA Consultation Developer (NCT 
through Disgen) 

MTBA Consultation Developer (NCT 
through Disgen) 

BPA Compliance Developer (NCT 
through Disgen) 

FAA Lighting Compliance Developer (NCT 
through Disgen) 
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Chapter 2.  Alternatives Including the Proposed Action 
 
Introduction 
  
This chapter describes two alternatives: Alternative A: No Action Alternative, and Alternative B: 
Proposed action.  Each alternative is described in terms of their potential environmental impacts 
and their achievement of the purpose and need. 
 
Proposed Location 
The proposed location is in the southeastern corner of the State of Montana in southern Rosebud 
County inside the Northern Cheyenne Indian Reservation.  The site is located near the northern 
boundary and the eastern corner of the Reservation (Figure X).  The nearest major highway 
access is US HW 212, which runs east-west one quarter mile south of the first turbine.  The 
access point is from HW 212 approximately 9 miles east of Lame Deer, MT and 12 miles west of 
Ashland, MT.   
 
Turbines are sited on the Garfield Peak ridgeline, which encompasses Section 25 of Township 2 
South, Range 42 East, and Sections 30, 29, 20, 17, and 18 of Township 2 S, Range 43 East.  
Garfield Peak is a prominent ridgeline oriented north south, with an average site elevation of 
4310 feet above mean sea level.  For reference the elevation of Lame Deer is 3354 feet and 
Ashland is 2930 feet.  The highest point on the reservation is Badger Peak approximately 5 miles 
west at 4422 feet. 
 
A maintained unpaved road (hereafter referred to at Garfield Peak road), approximately 12 feet 
in width traverses the Garfield Peak ridgeline through the center of the proposed project area.  
Access onto this road is from highway 212 on top of the Garfield Peak Pass near mile marker #.  
The primary project area route would follow this existing road.  Turbines would be located on 
both sides of Garfield Peak road. 
 
The site is located entirely on designated Tribal Trust land—owned by the tribe as an entity and 
overseen by the Bureau of Indian Affairs (BIA).  Tracks of non-trust tribal acquisition land 
surround and allotted land the project area (Figure X). 
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Figure 2.  Land use designations for project and surrounding areas 

 
The project was sited on tribal trust land so that the tribe as a whole could manage the 
development and realize its maximum economic benefits. 
 
An existing 69kV transmission line, owned by the Tongue River Electric Cooperative (TRECO) 
traverses the site through the northern half of Sections 30 and 29.  The future point of 
interconnection would be located immediately adjacent to this line in either section. 
 
A 50-meter met tower, installed on November 11, 2003, is currently monitoring in the southeast 
quarter of section 17, and a 20-meter met tower, installed on February 9, 2003, is located on the 
southern central border of section 20. 
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Existing Condition and Use of Land 
The proposed project area consists of savanna grassland and ponderosa pine forest.  A fire 
known as the Early Bird Fire affected much of this area during the week of June 5, 1988.  
Approximately 68 percent of the proposed project area is burned ponderosa pine forest habitat.  
Much of this land was salvage-logged after the fire and the land was left to recover.  Snags, 
stumps, downed timber, and smaller woody vegetation now occupy the burned area.  Land in the 
project area is currently used for cattle grazing, and for hunting.  Approximately 200 head of 
cattle graze the site between April and October (Arnold Larfanier pers. comm.)  The nearest 
manmade structure is unoccupied and is approximately one mile west of the northern end of the 
project area.  No mining or oil and gas wells exist within the project area. 
 
The tribal Air Quality department operates a monitoring station in the northeast quarter of 
section 18 (T2N R42E) (Figure X).  The station is in place to monitor the air quality downwind 
of the Colstrip coal fired power plant that is approximately 17 miles northwest of the site.  The 
station has been collecting air quality data since the early 1980s.  Data on wind speed and 
direction is being correlated with data monitored for the proposed wind project to support turbine 
output projections.  
 
Several multicolored prayer cloths of potential cultural significance to the NCT are in the 
southern half of section 30 (T2S R43E) in the headwaters and spring areas above Stebbins Creek 
(Figure X).  These sites are often referred to as vision questing areas, and are commonly near hot 
and cold springs because of their spiritual significance (Burney, 2003).  Prayer cloths and springs 
are culturally significant to the NCT and have designated setback requirements of 50 feet 
(Gilbert Brady pers. com). 
 
Two temporary meteteorological towers “met towers” 
are monitoring data wind data (Figure #).  The towers 
are metallic tubular guyed structures mounted with 
anemometers and wind vanes.  One 20-meter tower 
loaned to the tribe by the National Renewable Energy 
Lab (NREL) currently gathers wind speed and 
direction data at 20-meters.  One 50-meter tower that 
was installed under a U.S. Department of Energy 
(DOE) Feasibility Study currently gathers data on 
wind speed and direction at 50, 40, and 30-meter 
elevations. 
 
 
Alternative A: No Action 
Under a No Action Alternative the NCT would 
discontinue development of a wind power project on 
the Garfield Peak ridgeline, and the ridgeline would 
remain in its current condition with its current land 
use practices.  The 50-meter met tower installed 
during the U.S. Department of Energy (DOE) 

 
Figure 3.  50-meter met tower in
project area
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Feasibility Study would be removed and returned to the DOE.  Similarly, a 20-meter met tower 
on loan from the NREL would likely also be removed and returned. 
 
DOE Feasibility Study Award 
In 2002 the DOE awarded the NCT a Feasibility Study grant to determine the feasibility of wind, 
solar, and biomass energy developments within the reservation.  The results of the feasibility 
study determined that a wind project was the most economic and immediately developable 
resource on the reservation.   
 
DOE Development Grant Award 
In 2003 the NCT was awarded a follow-up DOE Development Grant to fund the necessary 
developments for a 30 MW wind facility for the Garfield Peak ridgeline.  The scope of DOE 
Development Grant included the actions related to this EA document including the necessary 
baseline environmental, cultural, and economic studies.  
 
Future Relevant Actions 
Currently the NCT proposes to develop only 30 MW of wind energy on its reservation.  In the 
future the NCT could choose to expand the project after construction hereafter referred to as 
“expansion”, or to “repower” the project with more modern turbines once the normal lifespan for 
the original turbine technology has ended.  The Tribe may also consider “decommissioning” the 
turbines (removing them) after their projected lifespan is over. 
 
In the future the NCT may also choose to pursue other forms of energy development, including 
but not limited to solar, biomass, pumped storage hydro.  These actions are not currently 
analyzed as part of the Proposed Action as they are in very early stages of analysis. 
  
 
Alternative B: Proposed Action 
 
Wind Turbines 
The project size is planned to be 30 MWs.  A specific wind turbine model has not selected as of 
the writing of this document.  The proposed site plan is intended as an example, and was 
designed using a 1.5MW turbine with an approximate 65-meter (213 foot) tower and 70-meter 
(230 foot) rotor diameter, making the maximum turbine height from base to blade tip of 100 
meters (328 feet).  However, the current trend among turbine manufactures is to increase the 
rotor swept area and turbine height to maximize the energy output per machine, and to be able to 
utilize lower wind speeds.  As a result it is conceivable that the project would utilize larger 
turbines when the project is ready for construction.  Therefore this report analyses a minimum 
and maximum turbine height to cover a potential range of conceivable turbine sizes for the NCT 
wind project.  The minimum turbine size would be a one Megawatt turbine with a 60-meter (197 
foot) tower and a 61-meter (200 foot) diameter rotor, creating a total height of 91 meters (297 
feet) (Mistubishi 2005).  The maximum size is a hypothetical turbine that uses a 100-meter (328 
foot) tower with a 100-meter rotor diameter, giving a total height of 150 meters (492 feet). 
 
Using the 1 MW turbine the site would require 30 wind turbines for a 30 MW project size. This 
is the maximum number of possible turbines for the site.  The numbers of turbines required for 
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the 30 MW site decreases as larger turbines are used.  Currently the largest commercially 
available onshore turbine is three Megawatts, which would require 10 turbines to reach a 30 MW 
project size.  It is conceivable, though unlikely, that the project could utilize a turbine greater 
than three megawatts in the future as turbine designs advance. 
 
Commercially available wind turbines designs have eliminated most avian perches.  Turbines are 
mounted on tubular rather than lattice type towers, so potential perches were eliminated from the 
nacelles and rotor areas. 
 
The rotor diameter of the one Megawatt turbine would be as small as 61 meter (200 foot) with a 
fixed operational speed of 21 rpm (Mitsubishi 2005).  Rotor diameters on currently available 
3MW turbines are 90 meters with an operational rotating speed range of 9-19 rpm (Vestas 2005). 
 
Turbine spacing 
Wind turbines are spaced 2-3 rotor diameters apart when perpendicular to the prevailing wind 
direction, and 8-10 rotor diameters when parallel to the prevailing wind direction.  Using the 1.5 
MW turbines on the site plan the spacing would be 459-689 feet crosswind, and 1837-2297 feet 
upwind.  Using a larger three Megawatt machine, spacing would range from 590-866 feet 
crosswind, and 2362-2952 feet upwind.  Other factors such as topography and setback 
requirements influence the exact placement of each turbine.  Figure # is shows the turbine 
placements for the 1.5 MW machine. 
 



12 

 

 
Figure 4.  Representative layout assuming (20) 1.5MW turbines 

 
Foundations 
Two general turbine foundations exist: a spread footing design and a pier design.  The type of 
foundation used depends on the determinations of a geotechnical study.  The spread footing 
design involves a square or octagonal concrete foundation approximately 50 feet by 50 feet with 
a depth of approximately three to six feet.  The second design, known as the pier design, involves 
drilling a cylindrical hole no deeper than 40 feet with a width being the diameter of the base of 
the turbine at 10-17 feet.  The center of this foundation would be filled with soil.  Foundations 
would not be visible, as they would be buried after construction. 
 
A temporary concrete batching plant may likely be required due to the remoteness of the site to 
existing batching facilities.  Concrete aggregate and sand would also likely be transported to the 
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site.  The expected size of such a plant would be 2-5 acres.  Surface vegetation clearing of those 
acres would be required.  The batching plant and all associated materials would be entirely 
removed after foundation construction is complete and the soils would be reclaimed and 
revegetated with native vegetation. 
 
 
Met towers 
The two existing met towers would be removed prior to construction, and would be replaced by 
two permanent met towers.  The towers would be located on the northern-most and southern-
most ends of the turbine string along Garfield Peak.  The permanent met tower heights would be 
the hub height of the final turbine selected for the site.  Currently hub heights range from 60-100 
meters (197-328 feet) in height.  The towers would be self-supporting structures, would not 
require guy wires, and would use either a tubular or lattice design.  Since both met towers are 
located on the ends of a turbine string, lighting would be required per specifications of the 
Federal Aviation Administration (FAA).  The regional FAA office covering Montana as of 
winter 2004-2005 currently requires a red and white medium intensity lighting system for 
structures within a wind power project. 
 
Roads 
An existing maintained unpaved road traverses a majority of the proposed Garfield Peak 
ridgeline.  The width of the road is approximately 12 feet.  During construction the road would 
require modification to accommodate the large delivery vehicles.  Gravel or riverbed stone 
would be added to the surface to stabilize the road for heavy vehicle traffic.  The width of the 
road would be extended to 35 feet during construction and reclaimed to 15feet after construction.  
All topsoil would be removed and stored separately for reclamation.  Any inclines greater than 
14 percent would require modification to accommodate the “low boy” trailers used during 
construction activities.  Some grading may also be required to remove sharp changes in incline to 
allow clearance for long transport trucks.  Figure __ notes three areas on Garfield Peak road were 
road modification to reduce slope would be required. 
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Figure 5.  Areas on Garfield Peak Road likely requiring modification to reduce steepness of slope 

 
Service Roads 
Service roads to individual turbines would spur from the existing Garfield Peak road.  These 
roads would be designed for efficient access and minimal ground disturbance and would 
incorporate multiple turbines per spur where possible.  During the operation phase roads would 
be maintained as two-track or other minimal state to be suitable for occasional flatbed trailers 
and 4X4 maintenance vehicles.  An example of how the access roads would serve a 20-turbine 
project using the 1.5 MW turbines can be seen on Figure __.  Using a larger size turbine would 
reduce the number of turbines needed for 30 Megawatts, and would also reduce the amount of 
service roads needed.   
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Figure 6.  New potential service roads the 1.5 MW turbine sites 

 
Borrow Pits 
New borrow pits are not planned for the proposed project.  Per recommendation from the NCT 
Air Quality department, riverbed stone rather than gravel is preferred to stabilize road surfaces.  
Riverbed stone would be used where feasible; however, if needed any gravel would come from 
existing already excavated and managed pits in close proximity to the project. 
 
Electrical Collection System and Communication System 
Electrical lines would run underground between individual turbines, pad-mounted transformers, 
and the substation.  No overhead lines would be constructed.  Trenching would occur adjacent to 
the 35-foot road construction corridor per requirements of the National Electric Code, and would 
be dug approximately five feet deep.  Surface disturbance would be about four feet wide.  Both 
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the electrical collection system and communication system would utilize the same trench.  
Trenches would be backfilled and reclaimed to original topography and revegetated with native 
vegetation. 
  
Substation 
Electrical lines would feed underground from the turbines into the substation where the project 
would interconnect into the existing TRECO 69-kV line.  Figure __ is a conceptual design of the 
interconnection proposed for the site.  The interconnection equipment would be located adjacent 
to the 69kV line in the NW1/4 of Section 29 (T2N R43E).  Design for the substation would be 
per National Electric Code standards, TRECO guidelines, and U.S. Fish and Wildlife (FWS) 
standards to minimize electrocution risks for avifauna.  Equipment would be mounted on a 
concrete foundation that would be poured at the same time as the turbine foundations.  The 
substation area is approximately 1 acre and would be fenced with chain link and topped with 
barbed wire.  A firebreak of gravel or stone would surround the substation within the fenced 
area.  Safety warning signs with emergency contact information would be posted in visible 
locations. 
 
 

 
Figure 7.  Conceptual electrical configuration of wind project interconnection 
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Ancillary equipment 
A prefabricated control building of approximately 300 ft2 would be located adjacent to the 
substation outside the fence.  The control building would contain the necessary control and 
maintenance equipment related to the operations of the site.  Running water and a septic system 
may also be installed at the building.  The concrete building foundation would be poured at the 
same time as the turbine foundations. 
 
Pad mounted transformers for most wind turbines would be located adjacent to each turbine to 
interface with the collection systems.  The transformer would be locked within a metal cabinet 
enclosure.  The concrete pad would be poured during the same construction phase as the turbine 
pad.  Each transformer would cover approximately 100 ft2 of surface. 
 
Construction and Staging Areas 
Turbine construction areas and crane lay-down staging areas would be required.  Individual 
turbines would be delivered to their installation areas or in clustered staging areas, rather than 
one staging location within the project area.  An estimated 1-3 acres of land per turbine would 
need to be cleared of vegetation and trees for construction clearance and staging.  Grading would 
only occur in areas where excavation and road construction is required.  Shrub-sized vegetation 
would be removed by brush-beating to leave the rootstock for reclamation, and tree stumps 
would be chipped, cut low, or excavated to allow equipment passage.  The clearance needed for 
crane rigging and turbine hoisting may also require the removal of intervening trees within the 
vicinity of construction. 
 
At times equipment or spare parts used for operations and maintenance may need to be staged 
onsite prior to or during a repair.  The location of this staging area would be in an onsite area not 
readily visible by from scenic areas or commonly traveled areas.  The staging area would be 
approximately 1-2 acres.  
 
Reclamation 
Reclamation would occur immediately after construction in stages to reduce the amount of 
disturbed area at any given time.  Topsoil would be salvaged during construction and replaced on 
disturbed areas once construction is complete.  Steep slopes and erodible soils would be 
stabilized using NCT Water Quality and EPA recommended Best Management Practices 
(BMPs).  Any ruts and vehicle tracks would be scarified to the original topography.  All 
disturbed areas would be reseeded using native vegetation. 
 
During decommissioning, all materials within four feet of the surface would be removed.  The 
top four feet of each foundation would be cut, replaced with soil, and revegetated.  
Decommissioning would follow the same reclamation practices used for post-construction 
reclamation.  In addition, non-primary access roads would be restored back to original 
topography, and any ruts and vehicle tracks would be scarified and revegetated.  All areas would 
be reseeded and revegetated using a native species composition. 
 
Project Work Force 
The NCT would select a Balance of Plant (BOP) contractor or turnkey turbine provider to 
manage construction of the facility.  A tribal member preference would be a condition of the 
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construction contract.  During construction approximately 35 workers would be employed, 
which is anticipated to last a minimum of 90 days.   
 
After construction the turbine manufacturer would then train individuals for permanent 
operations and maintenance positions required for the life of the project.  Employment of tribal 
members for the operations and maintenance positions would be a requirement of the turbine 
purchase contract.  Approximately three or four permanent positions would be needed for 
operations and maintenance depending on the final selected turbine equipment. 
 
Hazardous materials 
No hazardous materials including petroleum products and cleaning solvents will be stored onsite.  
Most modern wind turbines do not use hazardous materials.  Mineral or vegetable oils are 
typically used for lubricants and hydraulics, and transformers use mineral oil for insulation.  The 
selected turbine manufacturer will provide a Material Data Sheet for their turbine per 
Occupational Safety Health Administration (OSHA) requirements.   
 
Operation and Maintenance 
The facility will generally operate with a maintenance staff of two to three people for operating 
requirements.  These technicians would be on call for routine maintenance.  Routine 
maintenance often entails administering lubricants and coolants to mechanical equipment, blade 
repairs, applying paints and corrosion coatings, and cleaning the tower, blade, and nacelle 
components, as well as maintaining access routes.  Major maintenance activities would require 
removal of modular components to designated off-site repair facilities.  Modular component 
design and tower design typically allow for replacement of most components without need for 
large-scale construction equipment. 
 
Re-powering 
Projects are often re-powered with more advanced turbines at the end of their useful life. Current 
wind turbines are designed to have a minimum twenty-year life.  If NCT decides to re-power, 
land disturbances similar to the initial construction stage would occur.  Much of the same 
equipment (i.e. cranes, heavy trucks, and earth moving equipment) would be used.  While 
existing underground infrastructures would be reused, new trenching, cabling, and road 
modification are likely if the turbine pad locations change.  Any significant project modification 
such as re-powering would likely require additional permitting requirements including a revision 
of the NEPA documents. 
  
Decommissioning 
At the end of the project life all project infrastructure within four feet of the surface would be 
removed.  The concrete foundations would be cut to a four-foot depth below the surface and 
filled over with soil.  All associated electrical equipment; transformers, service buildings etcetera 
would be removed from the site and disposed of or recycled in appropriate facilities.  Service 
roads specific to the project would be reclaimed to original topography and revegetated using 
native species.  Large equipment similar to that used during construction would be required to 
decommission the turbines.    Roads would be re-modified to accommodate this equipment.  All 
surface disturbances would be reclaimed using NCT Water Quality, and EPA BMPs, and the 
most recent dust control practices.  The original pre-project topography would also be restored, 
and the entire project area would be revegetated using native species compositions. 
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Chapter Three: Environmental Consequences of Proposed Action and Alternative. 
  
Introduction 
This chapter describes the existing affected environment in detail by resource.  Each description 
is followed by a discussion of the potential direct and indirect impacts from the proposed action 
and alternative.  A discussion on the cumulative impacts on each resource is at the end of each 
resource discussion.  If mitigation measures are needed to ensure no significant impact, then they 
are added at the end of each respective section. 
 
Air Quality 
Affected Environment 
The NCT designated its airshed as Class I in 1977.  This imposes the most stringent air quality 
standards under the Clean Air Act administered by the EPA.  Typically the Class I designation 
regulates the air quality of National Parks and Wilderness areas.  The redesignation demonstrates 
the value the NCT places on the pristine air within the reservation, to the point that economic 
development can be constrained for its protection.   
 
The tribe currently operates several air quality monitoring stations that were the result of an EPA 
Prevention of Significant 
Deterioration (PSD) permit 
requirement for an expansion 
of the coal fired power plant 
in Colstrip MT twenty-one 
miles northwest of the 
project area.  The tribe 
operates three PSD stations, 
one of which is on the 
northern edge of proposed 
project area on the Garfield 
Peak ridgeline.  These PSD 
stations monitor SO2, NO2, 
PM10, PM2.5, visibility, wind 
speed and direction, 
temperature, barometric 
pressure, solar radiation, 
precipitation (EPD AQ Fact 

Sheet, 2004). 
Underground cable 
connects the electrical supply 
and communication links to the PSD stations.   The cable for the Garfield Peak PSD station runs 
off the peak to the west and would not interfere with construction activities. 
 
The affected air environment can be characterized in terms of criteria pollutants carbon 
monoxide (CO), sulfur dioxide (SO2), particulate matter (PM), nitrogen dioxide (NO2), ozone 
(O3), and lead (Pb).  Despite the Class I designation, the Lame Deer area in Rosebud County is a 

Figure __: Photo of existing Garfield Peak PSD Station. 
Figure 8.  Existing PSD station on northern end of project area 
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PM10 particulate non-attainment area under National Ambient Air Quality Standards (NAAQS).  
Non-attainment means that the maximum ambient concentration of particulate matter greater 
than 10-micrometers (µm) in diameter is exceed to the adequate margin of safety to public 
welfare.  The Lame Deer area is approximately nine miles west of the proposed site. Re-
entrained road dust from sanding materials applied to roads in Lame Deer and wood smoke are 
believed to be the primary cause of non-attainment (Scott Williams pers. com.).  Data for CO, 
Pb, and O3 is not available. 
  
No Action Alternative 
Implementation of the No Action Alternative would avoid the temporary increase in fugitive dust 
and emissions from construction equipment. On the other hand, the offsets to fossil fuel usage 
from the wind energy produced from the project would not be realized, resulting in a loss of a 
positive impact from reduced fossil fuel emissions. 
 
Cumulative Impacts 
The cumulative benefits of 30 MW of renewable wind energy generation on the global climate 
change would not be realized under the No Action Alternative.  
 
Proposed Action  
The operating wind power plant would have a positive impact on air quality in the region by 
offsetting the need for energy created by fossil fuels.  Impacts to air quality could occur during 
construction in the form of fugitive dust and vehicle emissions.  Significant impact could occur 
during the construction phase if PM or other (03, Pb, CO, NO2, SO3) levels were raised past 
attainment status for the NCT Class I Airshed.  However, any potential emissions and fugitive 
dust levels would reduce after construction after ground reclamation efforts are established. 
 
Fugitive Dust (PM Particulate Matter) 
Fugitive dust would be the only emission worth of quantification from the proposed action.  All 
other emissions (03, Pb, CO, NO2, SO3) would be negligible as a result of construction and 
operation of the proposed project. 
 
Heavy construction is a source of dust emissions that may have a substantial temporary impact 
on local air quality. Road construction, which may be associated with land clearing, ground 
excavation and cut and fill operations (earth moving) is an example of an activity with high 
emissions potential. 
 
Construction of the proposed project would result in the release of 15 tons of PM10 (particulate 
matter between 2.5 and 10 micrometers in size) over the course of construction if no particulate 
matter control plan were in place. 
 
The fugitive dust control plan (See appendix X), which calls for the application of water during 
all appropriate phases of construction, is expected to reduce the total release of PM10 to 5.9 tons 
(Appendix X). 
 
Vehicular travel on unpaved roads is also a source of fugitive dust.  Operations and maintenance 
activities after construction should result in the annual release of 2 tons of PM10. 
 



21 

To put these numbers in perspective, the threshold for qualification as a major source of PM10 
emissions is 70 tons per year.  See appendix X for the calculations of potential PM10 emissions 
for both the construction and operations phase. 
 
Cumulative Impacts 
The cumulative impacts of a wind power project would be primarily positive, as the energy 
produce from the operating plant would offset the need for emissions producing fossil fuel based 
generation. 
 
In the event that the project is expanded, any additional capacity would offset the need for that 
capacity from nonrenewable energy sources.  Tribally owned wind power project that 
demonstrated successful compliance with the most stringent Class I Airshed requirements could 
become a model for best management practices for future tribal projects outside of the NCT. 
 
Impacts from potential fugitive dust and construction emissions could have a short-term affect on 
local and regional air quality, but are not likely to create cumulative air quality impacts. 
 
Mitigations 
The project would adhere to the dust control management plan outlined in appendix __. 
 
Biological Resources 
Wildlife 
 
Affected Environment 
The proposed project occurs on a ridge within a ponderosa pine forest in which much of the 
forest has burned and was salvage logged after the Early Bird Fire on June 4, 1988.  The wildlife 
species present within the project area are a mixture of those associated with both forested and 
more open environments.  Wildlife potentially present within the project area and discussed here 
includes birds, mammals, reptiles and amphibians, and threatened, endangered, and sensitive 
species.     
 
A number of data sources were used to describe wildlife species present within the project area, 
including available data from the Northern Cheyenne tribe, the Montana Natural Heritage 
Program, Montana Fish, Wildlife and Parks (MFWP), the U.S. Fish and Wildlife Service 
(USFWS), and the Bureau of Indian Affairs (BIA).  In addition to these sources, a baseline study 
was conducted to determine the level of use of the project area by birds and species protected 
under the Endangered Species Act (Good et al. 2005). 
 
Birds 
 
A total of 56 species were documented within the project area (Figure X) during baseline studies 
conducted from November 13, 2003 – October 26, 2004.  The project area includes all proposed 
facilities and a ½ mile buffer (Figure X).  A full description of the study design and analysis, 
results, tables and figures, and maps of avian-use (raptors), are provided in the final baseline 
report (Good et al. 2005). From the fixed-point surveys, avian-use estimates of the project area 
by species and groups were standardized by calculating the number of detections per survey (30 
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minutes) to a fixed plot (800 m radius) (Table X1).  In addition to fixed point surveys, transects 
in the project area were surveyed during the winter.  The results of the winter transects are 
presented in Table X2.     
 
 
 

Table 2. Avian species observed within 800m of the observer and estimated mean use (#/30-minute 
survey) on the Project site (April 1, 2004 – October 26, 2004).

Large Birds 
Spring Summer Fall 

Species/Group Use Species/Group Use Species/Group Use 
American kestrel 0.486 American kestrel 0.713 sharp-tailed grouse 0.771 
Cooper's hawk 0.114 American crow 0.420 red-tailed hawk 0.129 
sharp-tailed grouse 0.114 turkey vulture 0.187 American kestrel 0.100 
red-tailed hawk 0.086 red-tailed hawk 0.160 American crow 0.086 
American crow 0.043 sharp-tailed grouse 0.060 black-billed magpie 0.086 
golden eagle 0.029 black-billed magpie 0.060 golden eagle 0.071 
northern harrier 0.014 Cooper's hawk 0.013 rough-legged hawk 0.043 
black-billed magpie 0.014 northern harrier 0.013 sharp-shinned hawk 0.029 
  blue jay 0.007 northern harrier 0.014 
    turkey vulture 0.014 

Small Birds 
Spring Summer Fall 

Species/Group Use Species/Group Use Species/Group Use 
western meadowlark 0.514 red-headed woodpecker 0.593 American robin 1.029
northern flicker 0.271 Lewis's woodpecker 0.520 horned lark 0.600
mountain bluebird 0.200 western meadowlark 0.333 unidentified passerine 0.543
vesper sparrow 0.200 northern flicker 0.273 mountain bluebird 0.229
American robin 0.143 mountain bluebird 0.200 chipping sparrow 0.114
Lewis's woodpecker 0.100 American robin 0.147 red crossbill 0.114
chipping sparrow 0.071 vesper sparrow 0.140 western meadowlark 0.071
Brewer's blackbird 0.043 rock wren 0.127 northern flicker 0.071
house wren 0.043 Brewer's blackbird 0.107 northern shrike 0.057
rock wren 0.043 chipping sparrow 0.107 vesper sparrow 0.043
mourning dove 0.029 mourning dove 0.087 white-breasted nuthatch 0.043
red-headed woodpecker 0.029 eastern kingbird 0.067 Townsend's solitaire 0.029
Say's phoebe 0.014 lark sparrow 0.067 black-capped chickadee 0.029
green-tailed towhee 0.014 house wren 0.053 Lewis's woodpecker 0.029
lark sparrow 0.014 western kingbird 0.053 Cassin's kingbird 0.014
western kingbird 0.014 grasshopper sparrow 0.047 western kingbird 0.014
western wood-pewee 0.014 violet-green swallow 0.027
downy woodpecker 0.014 yellow warbler 0.027
  Townsend's solitaire 0.020
  eastern wood-pewee 0.020
  pine siskin 0.020
  spotted towhee 0.020
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Table 2. Avian species observed within 800m of the observer and estimated mean use (#/30-minute 
survey) on the Project site (April 1, 2004 – October 26, 2004).

unidentified sparrow 0.020
  downy woodpecker 0.020
  brown thrasher 0.013
  brown-headed cowbird 0.013
  Bullock's oriole 0.007
  cliff swallow 0.007
  mountain chickadee 0.007
  western wood-pewee 0.007
  yellow-breasted chat 0.007

 
 

Table 3.  The number of groups and observations found during the 
Winter Eagle Surveys (November 13, 2003 – March 24, 
2004). 

Groups/Species  # of 
Observations 

# of  
Groups 

Raptors  6 6 
golden eagle  4 4 
great-horned owl  1 1 
red-tailed hawk  1 1 
Passerines  260 18 
American crow  1 1 
American robin  18 5 
American tree sparrow  1 1 
Cassin's finch  30 1 
common raven  1 1 
horned lark  2 1 
pine siskin  60 1 
unidentified passerine  20 2 
unidentified waxwing  125 4 
western meadowlark  2 1 
Upland gamebirds    
sharp-tailed grousea  116 10 
Other Birds  3 3 
northern flicker  1 1 
unidentified woodpecker  2 2 
Total  385 37 

  a There were sightings of 3 or more tracks on 6 occasions, no changes to table. 
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Avian Use by Species 
A total of 1,048 individual bird detections within 779 separate groups were recorded during the 
fixed-point surveys in the project area between April 1 – October 26, 2004.  Cumulatively, eight 
species (16% of all species), American kestrels, red-headed woodpeckers, Lewis’s woodpeckers, 
western meadowlarks, American crow, American robin, mountain bluebirds and northern flicker, 
comprised approximately 63% of the observations. Of the remaining species, no individual 
species comprised more than 5 % of the total observation. 

Avian Use by Seasons and Groups 
Higher overall avian use occurred in the summer (4.79) and fall (4.37) compared to the 
spring use (2.67).  Avian use was summarized for four groups of birds: raptors, upland game 
birds, woodpeckers, and passerines.  Raptor species include hawks, eagles, falcons and vultures.  
Upland game birds are composed soley of sharp-tailed grouse.  Woodpeckers are comprised of 
species such as red-headed woodpecker, Lewis’s woodpecker, and northern flicker.  All other 
species are considered passerines, and species included in this group include sparrows, thrushes, 
jays, warblers and other songbirds.  

Passerines 
Passerines were the most abundant avian group observed during all seasons.  Passerines 
abundance varied through the seasons, fall (3.10), summer (2.15), and spring (1.39). Passerines 
made up approximately 70.9% of the avian use in the fall, 51.9% in the spring, and 44.9% in the 
summer. Passerines were observed during 69.3% of the surveys in the summer, 67.1% in the 
spring and 47.1% in the fall. 

Raptors 
Raptor use was second highest to passerines in the spring (0.73), third to passerines and 
woodpeckers in the summer (1.09), and third to passerines and upland gamebirds (all sharp-
tailed grouse) in the fall (0.40). Raptor use also varied by season, with the highest use occurring 
during the summer.  American kestrels were the most abundant raptor species. In fall, raptors 
made up less than ten percent of the avian use, but made up 27.3% in the spring and 22.7% in the 
summer. Raptors were observed in 51.4% of the spring surveys, 48.0% in the summer and 24.3% 
of the fall surveys. 

A ground based raptor nest survey was conducted within ½ mile of project facilities on June 15-
16, 2004 in order to identify those nests most susceptible to construction disturbance and other 
impacts.  Three nests were found during the survey, including two red-tailed hawk nests and one 
Cooper’s hawk nest (Figure X).  The northernmost red-tailed hawk nest was located in a snag.  
The nest was occupied during the nest survey, however, the nest blew down later in the summer 
during a high wind event.  The other red-tailed hawk nest was located within a ponderosa pine 
and across the highway from the project area.  The Cooper’s hawk nest was located within the 
bottom of a steep drainage in an ash tree.   
 

Upland Gamebirds  
Upland gamebird use occurred in the fall and winter and consisted of one species, sharp-tailed 
grouse, which were observed in several groups. Upland gamebirds comprised 17.7% of the bird 
use in the fall and were second highest behind passerines. In the rest of the seasons they 
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comprised less than five percent of the bird use. Upland gamebirds were observed in less than 
12% of the surveys in all seasons. 

Two sharp-tailed grouse leks are located within the project area (Figure X).  A total of 15 and 17 
birds were counted on lek #1 on March 12, 2004 at 0625 H and March 24, 2004 at 0814 H 
respectively.  The NCT obtained counts at lek #1 of 11 birds on May 5, 2003 at 1410 H and 20 
birds on April 1, 2004 at 0610 H (J. Whiteman, Northern Cheyenne Natural Resources 
Department, Unpublished Data).   

A total of 28 and 30 birds were counted on lek #2 on March 12, 2004 at 630 H and March 24, 
2004 at 0632 H respectively.  The NCT observed 31 birds on April 1, 2004 at 0530 H at lek #2 
(J. Whiteman, Northern Cheyenne Natural Resources Department, Unpublished Data).   

At least two segments of sharp-tailed grouse populations occur in North America: 1) Columbian 
sharp-tailed grouse that occur west of the Continental Divide and 2) remaining populations. 
Populations of the Columbian sharp-tailed grouse subspecies are thought to be declining while 
populations in southern Canada, North Dakota, South Dakota, Nebraska, and eastern Montana 
are more stable (Connely et al. 1998).  The project area occurs in eastern Montana and outside 
the range of the Columbian sharp-tailed grouse.   

Woodpeckers 
Woodpecker use was second highest behind passerines in the summer (1.41) and third highest 
behind passerines and raptors in the spring (0.41). During the fall (0.10) they had the lowest use 
and comprised only 2.3% of the avian use. Woodpeckers made up 29.4% of the use in the 
summer and 15.5% in the spring. They were frequently observed in the summer (75.3%) and 
spring (38.6%) but were only observed in 7.1% of the surveys in the fall. 

 
Mammals 
Approximately 100 species of mammal are native to the state of Montana (MNHP 2004).  
Several of these species may occur within the project area, including bats, big game (elk, mule 
deer, and pronghorn antelope), pocket gophers, mice, voles, squirrels, porcupine, shrews, 
lagomorphs, and carnivores (weasels, coyote, bobcat).   
 
Factors influencing the possible occupancy of the project area by bat species include the 
presence of suitable forage and roost sites, and/or the area’s location with respect to a migratory 
pathway. Attributes of these factors vary among species. Fourteen bat species have the potential 
to occur in the region of the project area.  The likelihood of such occurrences, based upon 
species locality records and habitat affinity, is summarized in Table X3.  
 
 

Table 4.  Bat species with potential to occur in the project area. 
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Common Name 
and Scientific 

Name Typical Habitat 
Expected Occurrence in 

Project Area 
Occurrence 

Documentation 
Eastern red bat 
Lasiurus borealis 

Wooded riparian zone in arid 
areas of eastern MT, roost in 
trees 

Possible around 
riparian zones in 
project area 

MNHP 2004, 
BCI 2002 

Fringed myotis 
Myotis thysanodes 

Found in desert shrub, 
sagebrush/ grassland, 
ponderosa pine and Douglas fir 
woodlands; extent of MT range 
unknown  

Possible due to suitable 
habitat, mostly 
reported in western 
MT, though extent of 
MT range is unknown 

MNHP 2004, 
BCI 2002 

Pallid bat 
 Antrozous 
pallidus 

Found in deserts, conifer 
woodlands, shrub-steppe, and 
grasslands; typically roost in 
rock crevices or buildings 

Likely; specimen 
captured in Rosebud 
Co. west of Colestrip 
in Ponderosa pine 
savannah and big 
sagebrush 

MNHP 2004, 
BCI 2002 

Spotted bat  
Euderma 
maculatum 

Usually detected in open arid 
habitats (Utah juniper, 
sagebrush), also in ponderosa 
pine savannah, often near 
cliffs, rocky outcrops, water, 
roosts in cliff crevices 

Possible; range in MT 
is in south-central part 
of state 

MNHP 2004, 
BCI 2002 

Townsend’s big-
eared bat  
Corynorhinus 
townsendii 

Caves and abandoned mines 
used for roosts and 
hibernacula; habitat in vicinity 
of roosts includes Douglas fir, 
lodgepole, and ponderosa pine 
woodlands and forests 

Possible; project area is 
within range and 
habitat is suitable if 
roosts and hibernacula 
sites are available 

MNHP 2004, 
BCI 2002 

Big brown bat 
Eptesicus fuscus 

Uses wide range of habitats 
from lowland deserts to 
timberline forests, most 
commonly found in deciduous 
forests; maternity roosts in 
trees and buildings; in MT 
only in summer 

Likely; project area is 
within species range 
and species uses a wide 
range of habitats; may 
migrate through area 

MNHP 2004, 
BCI 2002 

Hoary bat 
Lasiurus cinereus 

Widespread bat found in 
variety of habitats from 
lowland deserts to ponderosa 
pine forests; spend daytime in 
densely vegetated areas; in MT 
only in summer 

Possible, project area is 
within range and some 
suitable habitat may be 
present; may migrate 
through area 

MNHP 2004, 
BCI 2002, 
Tuttle 1995 
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Common Name 
and Scientific 

Name Typical Habitat 
Expected Occurrence in 

Project Area 
Occurrence 

Documentation 
Little brown 
myotis 
Myotis lucifugus 

Found in mountainous and 
riparian areas, tree-lined scrub-
shrub, aspen meadows; nursery 
colonies in trees and buildings, 
forage over water and open 
areas 

Possible; project area is 
within range and 
suitable habitat is 
present 

MNHP 2004, 
BCI 2002 

Long-eared 
myotis 
Myotis evotis 

Found in forested areas, may 
roost in crevices and logs on or 
near the ground 

Possible, project area is 
within range and some 
suitable habitat may be 
present 

MNHP 2004, 
BCI 2002 

Long-legged 
myotis 
Myotis volans 

Dependent on coniferous 
forests, nursery colonies 
usually in >100 year-old trees 
with crevices and exfoliating 
bark 

Possible; project area is 
within range, but 
suitable roosting 
habitat may not occur 
in project area 

MNHP 2004, 
BCI 2002 

Western small-
footed myotis 
Myotis 
ciliolabrum 

Use cliff crevices, caves, 
mines, rocks for roosting and 
hibernacula; little known about 
preferred habitat 

Possible if suitable 
roost sites are present; 
project area is within 
range 

MNHP 2004, 
BCI 2002 

Silver-haired bat 
Lasionycteris 
noctivagans 

Common in coniferous, 
deciduous, and mixed forests, 
especially old growth; often 
feed in disturbed areas, 
migratory 

Possible, though 
suitable forest habitat 
may be lacking in 
project area, project 
area is within range; 
may migrate through 
area 

MNHP 2004, 
BCI 2002 

 
 
Big Game  
 
The project occurs within the potential range of elk, mule deer, and pronghorn antelope.  Mule 
deer and pronghorn were the only species of big game observed in the project area baseline 
studies.  The MFWP has mapped elk winter range as occurring within the project area.  
However, due to relatively high hunting pressure on reservation lands, elk rarely occur within the 
designated winter area (S. Denson, MFWP, pers. comm.).   
 
Reptiles and Amphibians 
 
A total of 30 species of reptiles and amphibians occur within the state of Montana.  Of those 30 
species, the proposed project occurs within the potential range of 18 reptiles and amphibians 
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(Werner et al. 2004).  Examples of species that may occur within the project area include the 
tiger salamander, boreal chorus frog, and the terrestrial garter snake.   
 
Endangered, Threatened, and Sensitive Wildlife Species 
 
A list of federally protected and state species of concern that potentially occur within the project 
area was generated to assess the potential for impacts to these species (Good et al. 2005). Species 
were identified based on lists available from the USFWS (2004), the MNHP Species of Concern 
lists, and Birds of Conservation Concern (USFWS 2002). 

Information about occurrence of these species in the project area is based largely on the 
following resources: 

- Information obtained from the Montana Natural Heritage Program 
- Available habitat within the project area 
- Baseline field studies being conducted on site (this report), and 
- Other published literature where available. 

 
 
The USFWS lists two species protected under the Endangered Species Act as potentially 
occurring within the Northern Cheyenne Reservation: black-footed ferret and bald eagle 
(USFWS 2004).  The black-footed ferret relies almost exclusively on prairie dog towns for food 
and shelter.  One prairie dog town, approximately 15 acres in size, is located ¾ mile from the 
proposed project area in a valley.  No prairie dog towns are present within the project area.  Due 
to a lack of prairie dog towns within the project area it is highly unlikely the black-footed ferret 
occurs within the project area. 
 
Bald eagles are documented as breeding and wintering along the Tongue River, approximately 
eight miles east of the project area.  Bald eagles feed primarily upon fish and carrion and 
typically occur near large bodies of fish bearing waters during the breeding season and winter.  
However, bald eagles may utilize other habitats if sufficient sources of carrion, such as calving 
or sheep operations are present.  The proposed project area lacks large, fish bearing waters, 
however, the area is utilized for cattle grazing.  The combination of mature ponderosa pine and 
cattle grazing in the project area may provide potential winter roosting habitat.  Surveys were 
conducted for wintering bald and golden eagles in the project area during the winter of 2003-
2004 (Good et. al. 2005).  No bald eagles were observed during the winter surveys or the 
summer raptor surveys.  Thus, although potential wintering habitat for bald eagles is present, the 
area does not appear to be utilized for winter roosts or during the summer. 
 
The MNHP program lists several bird, mammal, reptile and amphibian species as Species of 
Concern.  While species of concern are not protected as Endangered or Threatened Species under 
the Endangered Species Act, the MNHP considers species of concern as “at risk” due to 
declining populations, habitats, or restricted distribution MNHP (2004).  A total of 6 bird species 
of concern were documented within the project area (Table X4).  Other species of mammal, 
reptile or amphibian considered species of concern may also occur in the project area, and these 
species are described in Table X5.   
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Table 5.  Montana Avian Species of Concern documented within the project area. 
 

Common Name and 
Scientific Name Typical Habitat 

Expected Occurrence in Project 
Area 

Occurrence 
Documentation

BIRDS
Cassin's kingbird 
Tyrannus vociferans Conifer or Riparian Habitats  Present; a single bird was seen on 

9/18/04 at station B.
Good et. al. 
2005, MNHP 

golden eagle 
Aquila chrysaetos 

May occur in any habitat type, 
however, generally more 
common in open sagebrush or 
grassland habitats 

Present; 3 groups of individual 
birds were observed at station D 
and a group of 2 at station B 
during the point counts; 4 groups 
of individual birds were observed 
during the winter eagle surveys 

Good et. al. 
2005, MNHP 
2004 

grasshopper sparrow 
Ammodramus 
savannarum 

Grassland Habitats 

Present; 4 groups of individual 
birds were observed at station A 
and a single bird was observed at 
station C. 

Good et. al. 
2005, MNHP 
2004 

Lewis's woodpecker 
Melanerpes lewis Open Ponderosa Pine Habitats 

Present; 87 individuals were seen 
in 82 groups; spread out through 
the project area; a single bird was 
observed in transit during point 
counts 

Good et. al. 
2005, MNHP 
2004 

red-headed woodpecker 
Melanerpes 
erythrocephalus 

Riparian areas, open and burned 
forests 

Present; 89 individuals were seen 
in 78 groups; spread out through 
the project area; 4 groups of 
individual birds were observed in 
transit during point counts 

Good et. al. 
2005, MNHP 
2004 

upland sandpiper 
Bartramia longicauda Native Prairie Habitats 

Present; 5 individuals were seen 
in 3 groups all in transit during 
point counts  

Good et. al. 
2005, MNHP 
2004 

 
 

Table 6.  Montana Animal Species of Concern with potential to occur in the project area. 
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Common Name 
and Scientific 

Name Typical Habitat 
Expected Occurrence in 

Project Area 
Occurrence 

Documentation 
MAMMALS    

Eastern red bat 
Lasiurus borealis 

Wooded riparian zone in arid 
areas of eastern MT, roost in 
trees 

Possible around 
riparian zones in 
project area 

MNHP 2004, 
BCI 2002 

Fringed myotis 
Myotis thysanodes 

Found in desert shrub, 
sagebrush/ grassland, 
ponderosa pine and Douglas fir 
woodlands; extent of MT range 
unknown  

Possible due to suitable 
habitat, mostly 
reported in western 
MT, though extent of 
MT range is unknown 

MNHP 2004, 
BCI 2002 

Pallid bat 
 Antrozous 
pallidus 

Found in deserts, conifer 
woodlands, shrub-steppe, and 
grasslands; typically roost in 
rock crevices or buildings 

Likely; specimen 
captured in Rosebud 
Co. west of Colstrip in 
Ponderosa pine 
savannah and big 
sagebrush 

MNHP 2004, 
BCI 2002 

Spotted bat  
Euderma 
maculatum 

Usually detected in open arid 
habitats (Utah juniper, 
sagebrush), also in ponderosa 
pine savannah, often near 
cliffs, rocky outcrops, water, 
roosts in cliff crevices 

Possible; range in MT 
is in south-central part 
of state 

MNHP 2004, 
BCI 2002 

Townsend’s big-
eared bat  
Corynorhinus 
townsendii 

Caves and abandoned mines 
used for roosts and 
hibernacula; habitat in vicinity 
of roosts includes Douglas fir, 
lodgepole, and ponderosa pine 
woodlands and forests 

Possible; project area is 
within range and 
habitat is suitable if 
roosts and hibernacula 
sites are available 

MNHP 2004, 
BCI 2002 

Black-footed 
ferret 
Mustela nigripes 

Dependent on prairie dog 
towns and therefore limited to 
open grasslands, steppe, and 
shrub-steppe 

Unlikely; no ferrets 
other than reintroduced 
populations  are 
documented in MT 

MNHP 2004 
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Common Name 
and Scientific 

Name Typical Habitat 
Expected Occurrence in 

Project Area 
Occurrence 

Documentation 
Black-tailed 
prairie dog 
Cynomys 
ludovicianus 

Colonies are located on flat, 
open grassland and 
shrub/grassland; in MT habitat 
dominated by western 
wheatgrass, blue grama, big 
sagebrush 

One prairie dog town is 
present ¾ mile from 
project area.  No towns 
are present in the 
project area. Unlikely 
to occur in project area 
in the future due to 
presence of ponderosa 
pine forest 

MNHP 2004 

Dwarf shrew 
Sorex nanus 

Generally found in alpine 
tundra, subalpine coniferous 
forests, lower-elevation 
ponderosa pine and aspen 
forests with mixed shrub, arid 
sagebrush, shortgrass prairie 

Possible; habitat is 
suitable and project 
area is in documented 
range east of 
Continental Divide 

MNHP 2004 

Merriam’s shrew 
Sorex merriami 

Found in sagebrush/steppe, 
open ponderosa pine stands, 
forb dominated land, and 
grassland; in MT captured in 
sagebrush/grassland 

Possible; habitat is 
suitable, project area is 
in documented range 
east of Continental 
Divide 

MNHP 2004 

Preble’s shrew 
Sorex preblei 

Varied habitats include shrub-
grassland, sagebrush, oak 
chaparral, ponderosa 
pine/Gambel oak stands, 
alkaline shrubland; in MT 
captured in 
sagebrush/grassland 

Possible; habitat is 
suitable, project area is 
in documented range 

MNHP 2004 

    

REPTILES    

Greater short-
horned lizard 
Phrynosoma 
hernandesi 

Found east of Continental 
Divide on ridge crests and in 
sparse grass and sagebrush 
with strong sun exposure 

Possible; project area is 
within range and some 
sun-baked outcrops and 
ridge crests occur  in 
project area 

MNHP 2004 

Sagebrush lizard 
Sceloporus 
graciosus 

Found east of Continental 
Divide in sage-steppe and open 
conifer stands, often with 
abundant bare ground 

Possible; project area is 
within range and 
suitable habitat is 
present 

MNHP 2004 
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Common Name 
and Scientific 

Name Typical Habitat 
Expected Occurrence in 

Project Area 
Occurrence 

Documentation 
Milk snake 
Lampropeltis 
triangulum 

Found east of the Continental 
Divide in open 
sagebrush/grassland and 
ponderosa pine savannah, often 
near rocky outcrops 

Possible; habitat is 
suitable and project 
area is within range; 
has been observed in 
Rosebud Co. 

MNHP 2004 

Western hognose 
snake 
Heterodon 
nasicus 

Found east of the Continental 
Divide in prairies, 
sagebrush/grassland, near open 
pine savannah; prefer arid 
areas with gravelly or sandy 
soil 

Possible; habitat is 
suitable and project 
area is within range 

MNHP 2004 

Snapping turtle 
Chelydra 
serpentina 

Native east of Continental 
Divide, especially along 
Tongue River drainage; found 
in backwaters of major rivers 
and in permanent streams and 
creeks with sandy or muddy 
bottoms 

Unlikely, individuals 
may occur in nearby 
Tongue River and have 
been observed in 
Rosebud Co., but no 
habitat exists within 
project area 

MNHP 2004 

Spiny softshell 
Apalone spinifera 

Found in MT in Missouri and 
Yellowstone River drainages 
where there are muddy or 
sandy banks and soft bottom 
substrates 

Unlikely; individuals 
have been observed in 
Rosebud Co., but no 
suitable habitat exists 
in project area 

MNHP 2004 

AMPHIBIANS    

Plains spadefoot 
Spea bombifrons 

Found east of Continental 
Divide in intermountain 
valleys and prairie with soft 
sandy/gravelly soils near 
water; usually observed in 
sagebrush/grassland 

Possible; project area is 
within range, some 
suitable habitat may 
exist in drainages in 
project area 

MNHP 2004 

Northern leopard 
frog 
Rana pipiens 

Found in lower elevation 
wetlands where a mosaic of 
wetland, wet meadow, and 
fields with short vegetation is 
available; more closely 
associated with water than 
toads and spadefoots 

Unlikely; project area 
is within range but 
wetland habitat may be 
lacking 

MNHP 2004 
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Impacts of the Proposed Action 
 
Birds  
 
The most probable impact to birds resulting from the project is direct mortality or injury due to 
collisions with the turbines or guy wires of temporary or permanent meteorological towers. 
Collisions may occur with resident birds foraging and flying within the project area, or with birds 
migrating through the project area. Other impacts could include displacement effects due to 
disturbance caused by project construction or operation, mortality or injury due to collisions with 
construction vehicles or other equipment, and loss of habitat.  Impacts are discussed by bird type 
in the following sections.In Minnesota, researchers have found that breeding songbird density on 
CRP lands was reduced in the immediate vicinity of turbines (Leddy et al. 1999), but changes in 
density at broader scales was not detectable (Johnson et al. 2000a).  Construction and operation 
of the Foote Creek Rim wind plant did not appear to cause reduced use of the wind plant and 
adjacent areas by most avian groups, including raptors, corvids, or passerines (Johnson et al. 
2000b). Some reduced use of the areas near turbines was apparent for a local population of 
mountain plovers during construction (Young et al. 2004). A pair of golden eagles successfully 
nested 0.5 mile from the wind plant after one phase was operational and another phase was under 
construction (Johnson et al. 2000a). 

Wind plant design has changed significantly since the first large wind plants were developed in 
California; many of these changes appear to have reduced risk to birds. Turbines are now 
typically installed on tubular steel towers instead of lattice towers and without open platforms at 
the top of the tower, eliminating perching opportunities for raptors and other birds. No 
observations have been made of raptors perched on the new turbine types during studies at Foote 
Creek Rim (WY) (Johnson et al. 2000b), Buffalo Ridge (MN) (Johnson et al. 2000a), Vansycle 
(OR) (Erickson et al. 2000a) and Stateline (OR/WA) (J. Jeffrey and K. Kronner 2002, pers. 
comm.). The nacelle, which houses the generator, drive train and gearbox on top of the tower, is 
typically completely enclosed. Electrical lines between turbines and from the turbine strings to 
substations in new-generation wind plants are often buried underground to eliminate perching 
opportunities, collisions with wires, and electrocutions. Collisions with wires and electrocutions 
have been a common source of mortality at Altamont Pass (CA) (Orloff and Flannery 1992) and 
other older wind projects. Overhead lines within new wind plants have often been designed to be 
raptor safe from electrocution and anti-perching devices are often installed (e.g., Stateline 
[OR/WA] wind plant [Walla Walla Regional Planning Department 2000]). Turbines are much 
larger, with blades moving at slower revolutions per minute (rpm) and are therefore presumably 
more visible than blades on the smaller older turbines. For example, the blades of the 1.5 MW 
turbines installed at the Klondike (OR) wind plant turn at approximately 20 rpm’s, contrasted to 
greater than 60 rpm’s for the Kenetech 56-100 downwind turbine, the most common turbine at 
the Altamont Pass (CA) wind plant. Studies by Howell (1997) and Hunt (2002) provide some 
evidence indicating the Kenetech 56-100 turbines (100 kW, 9 m blades) have a higher associated 
raptor mortality rate than other turbine types, including larger turbines. Hunt (2002) attributes the 
higher risk in part to the blade proximity to the ground and the low altitude foraging behavior of 
golden eagles. The 56-100 model is a downwind turbine, with the blades on the downwind side 
of the nacelle, which some researchers believe may also increase risk of collision of birds that 
perch on the turbine. Birds perched on this downwind turbine may be blown towards the blades 
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when leaving the perch. Most newer-generation turbines are upwind turbines, including those 
proposed for this Project. 

In addition to changes in technology, significant effort has been devoted to developing 
standardized methods for locating wind plants (NWCC 2002), monitoring for avian impacts 
associated with the wind plants (Anderson et al. 1999, Erickson et al. 2000b), and developing 
measures to mitigate impacts (Johnson et al. in press). Primarily due to the avian collision 
concerns and through the development of locating and monitoring guidelines, baseline avian use, 
raptor nesting and operational monitoring data (Erickson et al. 2001) have been collected at 
many of the new wind power developments outside California. These data have been used to 
predict wind project impacts on wildlife and habitats, and in some cases, for siting individual 
wind turbines at a particular site. This large and significant source of information has greatly 
improved the ability to predict impacts for new projects and to aid in wind plant/wind turbine 
siting. Raptor mortality at these new wind projects has been absent or low in all cases. Intensive 
monitoring programs in place at newly constructed wind projects such as the Stateline project 
(OR/WA), the Buffalo Mountain Project (TN), and the Backbone Mountain Project (WV) 
continue to add to the already available information for other new wind projects (e.g., Buffalo 
Ridge (MN), Foote Creek Rim (WY), Vansycle, Klondike and Nine Canyon (OR)).  

Substantial data on avian mortality at windplants are currently available. Of 841 avian fatalities 
reported from California studies (>70% from Altamont Pass, CA), 39% were diurnal raptors, 
19% were passerines (excluding house sparrows and European starlings), and 12% were owls. 
Non-protected birds including house sparrows, European starlings, and rock doves comprised 
15% of the fatalities. Other avian groups generally made up <10% of the fatalities. Outside of 
California, diurnal raptor fatalities comprised only 2% of the wind plant-related fatalities. 
Passerines (excluding house sparrows and European starlings) were the most common collision 
victims, comprising 82% of the 225 fatalities documented. No other group (e.g., raptors, 
waterfowl) comprised more than 5% of the fatalities.  

For all avian species combined, estimates of the number of bird fatalities per turbine per year 
from individual studies have ranged from 0 at the Searsburg, Vermont (Kerlinger 1997) and 
Algona, Iowa sites (Demastes and Trainer 2000) to 4.45 on the Buffalo Ridge (MN) Phase III 
site (Johnson et al. 2000a) to 7.7 per turbine per year at Buffalo Mountain, Tennesse (NWCC 
2004). The Phase III Buffalo Ridge (MN) site estimate was based on one field season (1999) and 
was greatly influenced by a fatality event involving 14 migrant warblers, vireos and flycatchers, 
observed during a May 17 carcass search of two turbines (Johnson et al. 2002). Avian fatality 
rates were much lower at the Buffalo Ridge (MN) Phase I and II sites, where several years of 
data were collected (Osborn et al. 2000, Johnson et al. 2002). Throughout the entire U.S., the 
average number of avian collision fatalities per turbine is 2.3 per year (NWCC 2004).  As new 
turbines are developed that are larger, spinning blades cover more area.  It is not known if 
predictions of avian mortality at future windpower projects will more closely reflect bird fatality 
rates on a per turbine or a per area basis.  Estimates of bird fatalities on a per MW basis more 
closely reflect the area covered by spinning blades.  On a per MW basis, observed bird fatality 
rates have ranged from 0.9 – 11.7 / MW / Year with an average of 3.1 (NWCC 2004).    

Raptor mortality has been absent to very low at all newer generation wind plants studied in the 
U.S. This and other information regarding wind turbine design and wind plant/wind turbine 
siting strongly suggests that the level of raptor mortality observed at Altamont Pass is quite 
unique (e.g., unique in the number and arrangement of turbines in a small area, turbine types, 
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prey availability, raptor use), and can be avoided at other locations. Raptor use (e.g., golden 
eagle use) may be a predictor of raptor risk (e.g., likelihood of mortality) when comparing 
several sites and when comparing different areas within a site. However, low raptor mortality at 
newer generation wind plants has resulted in low correlation between use and fatality rates at 
these new projects. It is possible that the new turbine designs and turbine and wind plant siting 
decisions made based on avian use patterns or patterns observed at other projects have resulted in 
reduced avian mortality; however, this has not been experimentally tested.  

Passerines comprise a large proportion of the fatalities at new wind plants, and involve both 
resident and migrant species. Studies of nocturnal migration at several wind plants suggest that 
the mortality compared to the number of birds passing through the area appears low (Johnson et 
al. 2002, Mabee and Cooper 2002, McCrary et al. 1984). Since few raptor species targeted 
during nest surveys (i.e., those visible from helicopter surveys) have been observed as fatalities 
at newer wind plants, correlations are very low between the number of collision fatalities and 
raptor nest density within 2 miles of project facilities. Raptors nesting closest to turbines likely 
have higher probabilities of being impacted from disturbance (construction and operation) or 
from collision with turbines, but data on nests very close to turbines (e.g., within ½ mile) are 
currently inadequate to determine the level of these impacts. The existing wind plant with the 
highest reported nest density is Foote Creek Rim (WY). Most of the nests within 2 miles of the 
wind plant are red-tailed hawks, but no red-tailed hawk fatalities have been documented at this 
site (Johnson et al. 2000b, Young et al. 2003). 

Passerines 
Passerines (primarily perching birds) have been the most abundant avian fatality at new 
generation wind plants (Erickson et al. 2001, Erickson et al. 2002), often comprising more than 
80% of the avian fatalities. Both migrant and resident passerine fatalities have been observed at 
the project area. Given that passerines make up a large proportion of the bird observations in and 
near the project, we would expect passerines to make up the largest proportion of fatalities.  

Many species of songbirds migrate at night and have collided with other tall man-made 
structures. Large numbers of songbirds have collided with lighted communication towers and 
buildings when foggy conditions occur during spring or fall migration. Birds appear to become 
confused by the lights during foggy or low ceiling conditions, flying circles around lighted 
structures until they become exhausted or collide with the structure. To date, no large mortality 
events have been documented at wind plants in North America (Erickson et al. 2001, NWCC 
2004). However, turbines used by many wind developers are getting taller and are therefore 
required to be lighted by the Federal Aviation Administration, potentially increasing the risk of 
collision by nocturnal migrants with wind turbines.  

McEneaney (1993) presents a very general map of bird migration corridors within the state of 
Montana. One of the corridors described as a major bird migration corridor appears to follow the 
Tongue River north through the state, and may include the proposed project area. By examining 
the topography of southeast Montana at a very small scale, assuming birds are following 
topography in the project area, birds migrating along the front range of the Rocky Mountains 
may follow the Tongue River and associated valley when flying north and south. The degree to 
which migrating songbirds, will utilize ridges within the project area will depend largely on 
weather conditions and wind direction. The proposed project is located approximately 8 miles 
west of the Tongue River, and is likely located outside of any potential migratory corridor along 
the Tongue River.  
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The magnitude of passerine and other avian mortality due to collisions with human-made 
structures such as buildings and windows, vehicles, powerlines, communication towers and wind 
turbines has received quite a bit of attention recently (Erickson et al. 2001, Kerlinger 2000). 
Using the annual avian collision mortality estimate of 200-500 million (a very large portion of 
which are passerines), it is estimated that at the current level of development, wind turbines 
constitute 0.01 to 0.02% (1 to 2 out of every 10,000) of the avian collision fatalities. 
Communication tower fatality estimates make up 1 to 2% (1 to 2 out of every 100) using the 
conservative estimates of 4 million annual avian fatalities due to collisions with these structures. 
The low range estimate from buildings/windows of 98 million (Klem 1991) would comprise 
approximately 25 to 50% of the collision fatalities. The low range estimate of 60 million vehicle 
collision fatalities comprises 15 to 30% of the total estimated collision fatalities. Powerline 
collisions are also likely a significant source of collision mortality.  
 
Passerines protected under the Migratory Bird Treaty Act (excluding house sparrows, European 
starlings and rock doves) have been the most common group of birds killed at new generation 
wind plants.  Forty-two passerine fatalities representing 21 different species were observed at 
Buffalo Ridge (MN) during the 4-year study. The largest number of fatalities of any one species 
was seven (common yellowthroat). Seven out of the 10 fatalities at Vansycle (OR) were 
passerines, including four white-crowned sparrows. Eighty-seven passerine fatalities 
representing 26 different species were observed at Foote Creek Rim (WY), with horned lark by 
far the most commonly observed fatality (32%) and most commonly observed bird during point 
count surveys (Johnson et al. 2000b). Horned lark was also the most common observed fatality 
at Ponnequin (CO; 5 out of 8 passerine fatalities).  
 
Nocturnal migrants are estimated to comprise approximately 50% of the fatalities at new wind 
projects (estimated range 34 to 59%) based on timing and species (Erickson et al. 2001). Some 
nighttime surveys using radar equipment have been conducted at wind plants and results have 
been compared to fatalities. Radar studies at Buffalo Ridge (MN; Hawrot and Hanowski 1997) 
indicate that as many as 3.5 million birds per year may migrate over the wind development area 
(Johnson et al. 2000a). The largest single mortality event reported at a U.S. wind plant was 14 
nocturnal migrating passerines at two turbines at Buffalo Ridge (MN) during spring migration. 
There are no other reported mortality events greater than a few birds at single or adjacent 
turbines found during a single search at any U.S. wind plant. 
 
Researchers estimated 6,800 birds were killed annually at the San Gorgonio (CA) wind facility 
based on 38 dead birds found while monitoring nocturnal migrants. The 38 avian fatalities 
included 15 passerine species. McCrary et al. (1983, 1984) estimated that 69 million birds pass 
through the Coachella Valley annually during migration; 32 million in the spring and 37 million 
in the fall. Considering the high number of passerines migrating through the area relative to the 
number of passerine fatalities, the authors concluded that this level of mortality was biologically 
insignificant (McCrary et al. 1986). Three seasons of nocturnal radar surveys at the Stateline 
(OR/WA) and Vansycle wind plants (OR; Mabee and Cooper 2002) indicate moderate passage 
rates compared to other studies, with approximately 90% of the radar targets (flocks of birds) 
estimated flying above the turbine blades.  Low passerine mortality was observed at the 
Vansycle Ridge (OR) wind plant in 1999 (Erickson et al. 2000), and at the Stateline wind plant 
between mid-July 2001 and March 31, 2002 with a few likely nocturnal migrant fatalities 
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observed. The last season of radar data was gathered concurrently with the recent Stateline 
mortality data, providing some evidence that mortality relative to passage rates is very low. The 
low avian mortality due to wind turbines compared with communication towers (Erickson et al. 
2001) can probably be attributed to the fact that the majority of wind turbines currently range 
from 60-133 m (200-400 ft) in height, whereas television and radio communication towers are 
generally much taller.  
 
Many of the existing communication towers are guyed structures, whereas nearly all of the 
newer generation wind turbines are unguyed structures. There are relatively few reports of single 
mortality events (greater than a few birds) at communication structures less than 150 m (500 ft) 
in height (Kerlinger 2000) or at wind plants. We are unaware of any studies that directly 
compare communication tower mortality to wind turbine mortality; although, there is limited 
information on guyed meteorological (met) tower mortality compared with wind turbine 
mortality at Foote Creek Rim (WY; Young et al. 2003). At this site, searches were conducted 
both wind turbines (600 kW, approximately 60 m [200 ft] towers) and guyed met towers (60 m 
[200 ft] in height) once a month during the study. During this period of study, the met towers had 
estimates of 8.1 bird fatalities per tower per year, whereas the turbines had estimates of 1.8 bird 
fatalities per turbine per year (Young et al. 2003). Estimates of total bird mortality have ranged 
between 0 to 7.7 birds per turbine per year (0.9 – 11.7 per MW per year, average 3.1) at new 
wind projects in the U.S (NWCC 2004), with an average of 2.3 per turbine per year.  Fatality 
rates from projects in the Rocky Mountains and the Pacific Northwest have been closer to the 
national average, with the largest fatality rates occurring in the eastern U.S.  Assuming fatality 
rates are similar to those documented in the Rocky Mountains and Pacific Northwest, from 12 – 
60 total avian fatalities per year can be expected using per turbine fatalities rates, and from 27 – 
75 total avian fatalities per year using per MW fatality rates.  An additional 0 – 16 total avian 
fatalities per year can be expected from the proposed met towers.     
 
Raptors 
Mean raptor use at this site is moderate in the spring, higher in the summer, and low in the fall 
compared to several other wind plants in the U.S. The mean raptor use estimate (number/20 
minutes/800 m radius plot) for 27 wind plants in the U.S. was 0.52 in the spring, 0.42 in the 
summer and 0.57 the fall (Tables 13-18; updated from Erickson et al. 2002), whereas raptor use 
at the Northern Cheyenne site averaged 0.49 in the spring, 0.72 in the summer, and 0.27 in the 
fall / 20 minutes. Although summer raptor use was relatively high at the Northern Cheyenne site, 
similar or higher raptor use in the summer season has been documented at other wind resource 
areas outside California, including Buffalo Ridge, Minnesota; Foote Creek Rim, Wyoming; and 
the Columbia Hills in eastern Washington. Additionally, summer months have the lowest wind 
speeds at the proposed project area.  Despite having relatively high raptor use, raptor mortality at 
other newer generation wind projects outside of California has been very low. The estimate of 
raptor mortality at the Stateline wind project on the border of Washington and Oregon is the 
highest observed and is 0.06 raptors per turbine per year (0.09 raptors per MW per year) based 
on a three-year study of 337 turbines (Erickson et al. 2004). No raptor mortality was observed at 
the Vansycle wind project in Oregon during a one-year study; and 1 raptor was recorded over a 
four-year study at the Buffalo Ridge wind project (Erickson et al. 2001). 

Use by buteos and northern harriers was generally lower at the proposed project than at other 
projects (Table 16).  Use by accipiters at the proposed project was higher than observed at other 
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windpower projects, but still low overall.  Raptor use at the proposed windpower project is 
comprised primarily of American kestrels, and it is expected that American kestrels will make up 
the majority of raptor fatalities.  American kestrel use at the proposed project during the summer 
(0.476 / 20 minutes) is more similar to overall American kestrel use (0.6 – 0.75 / 20 minutes) 
reported at the High Winds Project in California (Kerlinger et al. 2005), than use reported at 
other windpower projects (Table 16). Kerlinger et al. (2005) found 33 American kestrel fatalities 
during one year of scheduled carcass searches at the High Winds Project, which is comprised of 
90 1.8 MW turbines.  No scavenger or searcher efficiency trials were conducted at the High 
Winds Project, thus no adjusted estimates are available of fatality rates per turbine or MW.  
Using only the number of American kestrels found as fatalities at the project, unadjusted fatality 
rates for American kestrels were approximately 0.36 kestrels / turbine / year or 0.2 / MW / year.  
It should be noted that data from Kerlinger et al. (2005) are preliminary, and future studies are 
planned at the High Winds project to estimate searcher and scavenger efficiency rates and studies 
are planned to identify factors influencing fatality rates.  The majority of kestrel fatalities 
reported by Kerlinger et al. (2005) occurred during the fall season where turbines occurred in 
wheat fields and other grain crops.  Based on the results of Kerlinger et al. (2005), the proposed 
project may result in approximately 5 – 10 total American kestrel fatalities per year.  However, 
fatality rates of American kestrels may not reach those observed by Kerlinger et al. (2005) for 2 
reasons: 1) American kestrel use varied within the project area and 2) high summer use of the 
project area may be influenced by a few individuals breeding in the project area.   

Although relatively high American kestrel use was documented at the proposed project, stations 
located near rim edges had much higher kestrel use than stations located away from rim edges.  
At Foote Creek Rim Wyoming the majority of raptor use was documented to occur within 50 m 
of rim edges (Johnson et al. 2000b).  Turbines located within approximately 50 m of the rim 
edge are expected to have higher American kestrel and raptor use, and higher potential fatality 
rates.  Turbines located away from rim edges are expected to have lower overall raptor use and 
lower overall raptor and American kestrel fatality rates. 

The bulk of kestrel use reported by Kerlinger et al. (2005) occurring during the fall migration 
season, and was likely comprised of migrant and wintering birds using harvested agricultural 
fields that may have contained relatively high abundances of prey with relatively little cover.  
The highest use by kestrels at the proposed project occurred during the breeding season (i.e. 
summer months).  Snags in the project area provided potential kestrel nesting habitat, and the 
high use estimates may be heavily influenced by frequent use of the project area by a relatively 
low number of breeding individuals and their offspring.  Additionally, wind speeds at the 
proposed project are lowest during the summer months, further reducing the risk of collision.  
Thus while use of the proposed project area during the summer was similar to the overall use at 
the High Winds project, the number of individuals using the proposed project was likely much 
smaller, and fatality rates of kestrels at the proposed project are expected to be lower than those 
observed at the High Winds project.   

Operation of wind turbines near raptor nests may result in indirect and direct impacts to the 
nesting birds; however there are little data to indicate such impacts are likely to occur.  The only 
report of avoidance of wind plants by raptors occurred at Buffalo Ridge (MN), where raptor nest 
density on 261 km2 of land surrounding a windplant was 5.94/100 km2, yet no nests were present 
in the 32 km2 windplant facility itself, even though habitat was similar (Usgaard et al. 1997). The 
expected number of nests at this facility would have been 2, and this apparent small effect is not 
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statistically significant. Similar numbers of raptor nests were found before and after construction 
of Phase 1 of the Montezuma Hills, California windplant (Howell and Noone 1992). A pair of 
golden eagles successfully nested 0.8 km from the Foote Creek Rim, Wyoming wind plant for 
three different years after it became operational (Johnson et al. 2000b), and a Swainson’s hawk 
nested within 0.8 km of a small windplant in Oregon (Johnson et al. 2003b). Based on available 
data, avoidance of the two raptor nests at the Northern Cheyenne site is unlikely due to the 
proposed wind project.   

Construction of turbines during the breeding season may result in nest abandonment due to noise 
and human activity associated with turbine construction. After construction is complete, regular 
maintenance activity and the presence of tall turbines may potentially discourage raptors from 
nesting in close proximity to turbines. 

 
Woodpeckers 
Woodpeckers were frequently observed in the summer and most were observed below the rotor 
sweep area  (RSA). Due to the low flight heights of woodpeckers, mortality of these species is 
expected to be low.  Despite some use of existing windpower projects in Wyoming, Oregon and 
Minnesota, no woodpecker fatalities were recorded at those projects.  

 
Upland Game Birds 
The proposed project poses some risk of collision with flying grouse.  However, the proposed 
project has perhaps more potential to negatively impact sharp-tailed grouse within the project 
area through indirect impacts. The USFWS recommends placing turbines at least five miles from 
lek sites of all prairie grouse, including greater and lesser prairie chickens, Gunnison and greater 
sage grouse and sharp-tailed grouse (USFWS 2004). Because prairie grouse generally did not 
evolve in environments containing tall vertical structures, USFWS officials have expressed 
concern over the potential impact of wind turbines on prairie grouse populations, especially those 
occurring within highly fragmented and poor quality habitats. Some research has demonstrated 
avoidance of areas near human settlements and other structures by prairie grouse species other 
than sharp-tailed grouse (Pitman 2003, Hagen 2003).  
 
Although the potential exists for negative impacts, no researcher has demonstrated avoidance 
behaviors to tall structures by sharp-tailed grouse. The level of impact of wind turbines on sharp-
tailed grouse most likely depends on quality and availability of habitat and population size and 
health. The USFWS (2004) describes an unpublished study in which 3 greater prairie chicken 
leks were active after the construction of 3 wind turbines in Minnesota. Two of the leks were 
located within 2 miles of the turbines and one lek was located 0.6 mile from the turbines. The 
report describes one hen and a brood using an area immediately adjacent to a turbine. The study 
took place in an isolated patch of suitable grassland surrounded by unsuitable cropland. The 
USFWS concluded that the amount of habitat, rather than the presence of wind turbines, was 
limiting the population. The USFWS describes the results as “if other factors are not limiting to 
GPCHs (Greater Prairie Chickens), turbines might not be avoided elsewhere. However, while 
birds may persist near turbines, survival of those individuals may be compromised, resulting in a 
population decline.”  
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Clearly, there are a lot of uncertainties and little direct evidence concerning the potential impacts 
of wind turbines on sharp-tailed grouse. The proposed project area and surrounding areas 
currently provide a large, relatively unfragmented tract of high quality habitat for sharp-tailed 
grouse. The project and surrounding areas were once dominated by ponderosa pine forest. Much 
of the area burned 17 years ago, and many shrub and grass species became dominant. Shrub 
species such as wild rose (Rosa arkansana) and snowberry (Symphoricarpos occidentalis) are 
abundant in burned areas, providing high quality feeding, nesting and winter habitat. The 
presence of the remaining ponderosa pine forest also provides quality winter habitat. The 
Northern Cheyenne Reservation is largely undeveloped and unfragmented, unlike many areas 
occupied by declining populations of other prairie grouse species.  
 
The two leks in the project area are located approximately 1.1 and 1.25 miles from proposed 
turbine locations. Both leks are located near access roads (Figure X). One lek is located on an 
existing access road and the second lek is located 100 m from an existing access road. The access 
roads currently receive relatively low levels of traffic, especially during the spring. A new barbed 
wire fence was built through one of the leks during the summer of 2004 for range management 
purposes by the Northern Cheyenne Tribe. The proposed project has the potential to impact 
sharp-tailed grouse through 1) disturbance to leks and nesting birds, and 2) avoidance of 
turbines, especially be female sharp-tailed grouse. 
 
Baydack and Hein (1987) examined the impact of disturbances within the actual lek boundary to 
courting birds. The researchers used human presence, snow fencing, a parked vehicle, propane 
exploders, scarecrows with and without tape-recorded voices, radio sounds, and a Labrador 
retriever on a leash. For all but human presence, male sharp-tailed grouse initially flushed from 
lek locations but returned within 15 minutes and resumed activities. Female sharp-tailed grouse 
showed strong avoidance of all disturbances, but returned after the disturbances were removed. 
Thus the presence of a disturbance in a lek may disrupt the breeding activities of female sharp-
tailed grouse. Due to location of the two leks on or near access roads, transportation of 
construction equipment has the potential to disrupt breeding activities of sharp-tailed grouse 
during the life of construction. After construction is completed, traffic associated with normal 
maintenance activities will be much less frequent and should have minimal impacts on breeding 
sharp-tailed grouse. Due to the presence of newly constructed fence in one of the leks, it is likely 
that female attendance at the lek will decline due to the presence of the fence. This decline may 
coincide with turbine construction, and it will be difficult to separate the potential impacts of 
turbine construction versus the new fence. 
 
The potential exists for sharp-tailed grouse to avoid the project area after construction due to the 
presence of tall vertical structures. As explained earlier, there are many uncertainties regarding 
the potential impacts of turbines to prairie grouse. Few researchers have examined avoidance of 
areas by sharp-tailed grouse due to tall vertical structures. Unlike other species of prairie grouse, 
sharp-tailed grouse will utilize open forested areas, especially during the winter (Connely et al. 
1998). If sharp-tailed grouse show some level of avoidance to turbines, it is still unclear at what 
distance that avoidance becomes significant. The leks are located over one mile from proposed 
turbine locations; however, sharp-tail grouse use the entire project area for feeding and 
potentially nesting. Due to the location of the lek sites over one mile from the proposed turbine 
locations, breeding activities on lek sites will likely continue with no disruption, however, sharp-
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tailed grouse may nest or feed farther away from turbine locations after construction is 
completed. 
 
The proposed project area currently provides high quality habitat for sharp-tailed grouse due to a 
burn that occurred in 1988.  The project area is currently dominated by shrubs with many small 
ponderosa pine sapling 1-3’ tall.  Over time, the proposed project area will eventually become 
dominated by ponderosa pine forest, and the habitat quality for sharp-tailed grouse will be 
reduced.  Sharp-tailed grouse populations are likely to utilize more open areas of sagebrush and 
grassland located north of the project area 1-2 miles. 
 
Other Groups/Species 
Other avian groups (e.g., waterbirds, doves) occur in relatively low numbers within the study 
area and mortality would be expected to be low. Other species only observed during migration 
may be at risk; however, mortality would be expected to be low given the low use estimates by 
these species and groups. 
 
  
Mammals  
Mammals that likely or do exist within the project site include, badger, coyote, ground squirrels 
and other small mammals such as rabbits, voles and mice. Construction of the project may affect 
these mammals on site through loss of habitat and direct mortality of individuals occurring in 
construction zones. Excavation for turbine pads, roads, or other wind project facilities could kill 
individuals in underground burrows. Road and facility construction will result in loss of foraging 
and breeding habitat for small mammals. Ground-dwelling mammals will lose the use of the 
permanently impacted areas; however, they are expected to repopulate the temporarily impacted 
areas. Some small mammal fatalities can be expected from vehicle activity during operations. 
Impacts are expected to be very low and not significant.  Other species that may potentially be 
impacted by the proposed project include bats and big game. 

 
Bats 
Bat casualties have been reported from most windpower facilities where post-construction 
fatality data are publicly available. Reported estimates of bat mortality at windpower facilities 
where methods and fatality rates are publicly available have ranged from 0.07 – 20.82 per 
turbine per year in the U.S. (Table 12).  The NWCC (2004) reports a bat fatality rate from the 
east as high as 47.5 bats per turbine per year, with a national average of 3.4 bats per turbine per 
year.  Because new generation wind turbines are getting larger, the area covered by spinning 
blades has also increased.  Due to the growing size of turbines, it is not known if bat fatality rates 
will reflect those observed at other windpower projects on a per turbine or area basis.  Estimates 
of bat fatality rates per MW account for the growing area of covered by blades.  Current 
estimates of bat fatality rates per MW in the entire U.S. range from 0.9 – 43.2 bats / MW / year, 
with an average of 3.4.  In the Pacific Northwest and the Rocky Mountains, bats fatalities / MW / 
year have ranged from 0.8 – 2.2 / MW / Year with an average of 1.8.  Most of the bat casualties 
at windpower facilities to date are migratory species that conduct long migrations between 
summer roosts and winter hibernacula. Examples of these species commonly found as fatalities 
at windpower facilities include hoary bats, silver-haired bats and eastern red bats. The causes of 
the relatively high number of migratory bat deaths at windpower facilities are not well 



42 

understood. Some have suggested it may be related to the lack or reduction of echolocation 
during migration (Johnson 2003), while others have suggested wing loading of these species as a 
potential factor (Fiedler 2004). Furthermore, strong field methods to provide quantitative 
predictions of migratory bat use are lacking. Due to a lack of information concerning bat 
migration habits, it is difficult to predict if the proposed project area is located within a bat 
migration corridor.  
 
The proposed project will likely result in the mortality of some bat species, including red bats, 
hoary bats and silver-haired bats. The magnitude of these fatalities and the degree to which other 
bats species will be affected is difficult to determine. A number of large ponderosa pine snags 
are present in the project area, providing potential roost sites for breeding and non-breeding bats. 
If patterns of bat casualties follow those observed at other windpower projects, the majority of 
the bat species killed are likely to be long distance migrants such as hoary bat, silver-haired bat 
and red bat.   
 
Although potential future mortality of migratory bats is difficult to predict, an estimate can be 
calculated based on levels of mortality documented at other wind plants. Windpower projects in 
Oregon and Wyoming have resulted in estimated yearly bat mortality rates ranging from 0.40 per 
turbine to 3.21 per turbine or 0.8 – 2.2 / MW / Year.  Habitats found in other windpower projects 
in the midwest and east are quite different than in the west, and applying mortality estimates 
from eastern windpower projects to the proposed project may not be reflect the actual mortality 
rates at the proposed project. Using the estimates from other wind plants in the west, 
construction of 20 turbines could result in a total yearly number of bat fatalities of approximately 
1 – 65 fatalities on a per turbine basis, assuming the proposed project falls within the observed 
range of fatalities at other windpower projects on per turbine basis.  Using fatality estimates on a 
per MW basis, from 24 – 66 total bat fatalities per year may be expected.  Actual levels of 
mortality are unknown and could be higher or lower depending on regional migratory patterns of 
bats, patterns of local movements through the area, and the response of bats to turbines, 
individually and collectively.  The significance of this impact is hard to predict since there is 
very little information available regarding bat populations. While most bat species documented 
as fatalities at windpower projects are long distance migrants, Fiedler (2004) found eastern 
pipistrelles, a resident bat species not known for long distance migrations, to make up 24% of bat 
carcasses found in Tennessee. Researchers have found that resident species were not found as 
turbine fatalities in proportion to their use of the project areas (Johnson et al. 2002, Gruver 2002, 
and Fiedler 2004). Based on available data, bat species exhibiting long distance migratory 
patterns are more at risk to turbine collision; however, some resident species may also be at risk.  

The proposed project contains a relatively high density of snags and some mature ponderosa pine 
forest, providing potential breeding and resting sites for bat species. The potential exists for 
active breeding roosts to be destroyed as snags are removed during construction. If snags are 
removed outside of the breeding season, bats will choose other snags for roost sites and no active 
breeding roost sites will be disturbed. 

 
Big Game 
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The proposed project is expected to have limited impact to big game species. Due to relatively 
high and yearlong hunting pressure on the reservation, big game populations are relatively low. 
Only six mule deer and four pronghorn were observed during surveys.  
 
Two published studies of big game winter use may be relevant to the development of wind 
turbines and wintering elk (Rost and Bailey 1979, Van Dyke and Klein 1996). Van Dyke and 
Klein (1996) documented elk movements through the use of radio telemetry before, during, and 
after the installation of a single oil well within an area used year round by elk. Drilling activities 
during their study ceased by November 15, however, maintenance activities continued 
throughout the year. Elk showed no shifts in home range between the pre and post drilling 
periods, however, elk shifted core use areas out of view from the drill pad during the drilling and 
post drilling periods. Elk also increased the intensity of use in core areas after drilling and 
slightly reduced the total amount of range used. It was not clear if the avoidance of the well site 
during the post-drilling period was related to maintenance activities or to the use of a new road 
by hunters and recreationalists. The authors concluded that if drilling activities occupy a 
relatively small amount of elk home ranges, that elk are able to compensate by shifting areas of 
use within home ranges.   
 
While several authors have documented elk avoiding roads within forested environments during 
the summer, the effects of roads and associated human activity on wintering elk and mule deer 
have not been well documented. Rost and Bailey (1979) found that wintering mule deer and elk 
avoided areas within 200 m of roads in eastern portions of their Colorado study area, where 
presumably greater amounts of winter habitat were present. Road avoidance was greater where 
roads were more traveled. Only mule deer showed a clear avoidance of roads in the western 
portion of their study area, where winter range was assumed to be more limiting. Mule deer also 
showed greater avoidance of roads in shrub habitats versus more forested areas. The authors 
concluded that impacts of roads depended on the availability of suitable winter range away from 
roads, as well as the amount of traffic associated with roads.  
 
There is limited information regarding wind plant effects on big game species. At the Foote 
Creek Rim wind project in Wyoming, pronghorn observed during raptor use surveys were 
recorded year round (Johnson et al. 2000b).  The mean number of pronghorn observed at the six 
survey points was 1.07 prior to construction of the wind plant and 1.59 and 1.14/ 40 minute point 
count during the two years immediately following construction, indicating no reduction in use of 
the immediate area. Mule deer and elk also occurred at Foote Creek Rim, but their numbers were 
so low that meaningful data on wind plant avoidance could not be collected. 
  
The potential effects of wind plant development on mule deer are even less well known. Rost 
and Bailey (1979) showed that wintering mule deer in Colorado avoided a well-used road by 200 
m. During the construction period, deer would likely be temporarily displaced from the project 
site due to the influx of humans and heavy construction equipment and associated noise and 
disturbance. Temporary loss of habitat from project construction is considered a minor impact 
due the low number of mule deer that use the project area and the vast expanse of suitable habitat 
for mule deer in the region. There will be intermittent disturbances from vehicle and human 
traffic during regular operations and maintenance (O&M) of the facility and also from turbine 
noise output and shadow flicker of moving blades. It is unknown if the level of traffic associated 
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with O&M activities of the wind plant will reach mule deer tolerance thresholds. However, if at 
times thresholds are surpassed, it is expected that mule deer will be displaced away from roads in 
the project area. In any event, should the facility result in a redistribution of deer in the area, it is 
likely that, over time, a portion of the population would become habituated to noise, human 
disturbance, and shadow flicker associated with the operating wind plant and repopulate areas 
within the project.  
 
Van Dyke and Klein (1996) report that wintering elk shifted use of core areas out of view of 
human related activities associated with an oil well and access road. During spring, Wisdom et 
al. (2002) suggest that elk habitat selection may be negatively related to traffic and other human 
disturbance. However, Van Dyke and Klein (1996) concluded that if drilling activities occupy a 
relatively small amount of elk home ranges, elk are able to compensate by shifting areas of use 
within home ranges. If elk occur within the project area, elk may shift use within their home 
range away from the proposed windpower project.  

 

 
Reptiles and Amphibians  
 
Construction of the wind project may affect reptiles and amphibians on site through loss of 
habitat and direct mortality of individuals occurring in construction zones. The level of mortality 
associated with construction would be based on the abundance of the species on site. Some 
mortality may be expected as common reptiles such as short-horned lizards often retreat to 
underground burrows for cover or during periods of winter dormancy. Excavation for turbine 
pads, roads, or other wind project facilities could kill individuals in underground burrows. While 
above ground, species such as the terrestrial garter snake and milk snake are generally mobile 
enough to escape construction equipment, however, short-horned lizards do not move fast over 
long distances and rely heavily on camouflage for predator avoidance. Some individual lizard 
fatalities can be expected from vehicle activity. Impacts are expected to be very low and not 
significant. 

 
 
Threatened, Endangered and Sensitive Wildlife Species  
 
Threatened, Endangered and Sensitive Species 
 
Due to the lack of prairie dogs in the project area, it is highly unlikely the black-footed ferret will 
occur and no impacts to this species are expected.  No bald eagles were observed during baseline 
studies. Although the potential exists for bald eagles to occasionally fly through the project area, 
overall use of the project area is very low based on the lack of observations during baseline 
studies. Due to the overall lack of use of the project area, the risk of turbine collisions is very low 
for bald eagles, and no impacts to this species should occur. 
 
Sensitive Species  
Of the 25 species of concern potentially occurring in the project, six avian species and a mammal 
species were observed on site during surveys, including Cassin’s kingbird, golden eagle, 
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grasshopper sparrow, Lewis’s woodpecker, red-headed woodpecker, upland sandpiper, and 
black-tailed prairie dog. With the exception of Lewis’s woodpecker and red-headed woodpecker, 
most sensitive bird species were observed in the project area infrequently. Impacts to these 
species are expected to be minimal due to the low use of the project area. 

Both the Lewis’s woodpecker and red-headed woodpecker were observed regularly during the 
summer. Both species utilized snags in the open areas and mature ponderosa pine for nesting and 
foraging. Due to the relatively low flight heights of these species, there is little risk of the species 
colliding with turbine blades. However, both species have the potential to be impacted indirectly 
by the proposed project. Most of the proposed turbine locations are in previously burned areas 
that contain a relatively high density of snags. If construction takes place during the summer, the 
potential exists for a few nests to be destroyed during construction as snags are removed for 
turbines and access roads. However, due to the relatively small acreage that will be physically 
impacted by the proposed project, no impacts to populations of these species should occur. Some 
loss of potential nesting habitat will occur, however, previously burned ponderosa pine forest is 
common throughout the Northern Cheyenne Reservation. 

The Project is located within the potential range of the following bat species considered sensitive 
by the MNHP: eastern red bat, pallid bat, Townsend’s big-eared bat, fringed myotis, and spotted 
bat. Of these species, the red bat is considered highly migratory, and has been documented as 
fatalities at other windpower projects. The potential exists for red bats migrating through the 
project area to be at risk of turbine collision. All of the other bat species may migrate locally, but 
do not conduct the mass, long distance movements of the red bat. 

The pallid bat, Townsend’s big-eared bat, fringed myotis and spotted bat all form maternity 
colonies and day or night roosts on caves or rock crevices. No potential maternity colony habitat 
is present on ridges proposed for turbine development; however, some rock faces are present 
approximately 1.2 km (¾ mile) north of potential turbine locations; these will not be disturbed by 
the project. The pallid bat may also form day or night roosts within snags. The proposed project 
may impact temporary day or night roosts, but no pallid bat maternity colonies will be impacted 
by the proposed project. 

The red bat may form maternity colonies and day or night roosts within snags or forested areas. 
Some snags in the project area will be removed during construction, and the potential exists for 
an active maternity colony to be destroyed if tree removal occurs during the breeding season. If a 
red bat colony is located near proposed turbine locations, bats using the colony may be at greater 
risk of collision.  

 
Impacts of the Alternatives 
 
No impacts are expected. 
 
Cumulative Impacts 
 
At this time, there is little development planned on the Northern Cheyenne Reservation.  The 
proposed windpower project is the largest potential development project in the near future.  Once 
the project is built, the potential exists for future project expansion on the ridge immediately west 
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of the proposed turbine locations.  Our assessment of cumulative impacts to wildlife will be 
limited to the potential expansion of the proposed windpower project. 
 
Impacts of any expansion of the proposed windpower project will be very similar to impacts 
predicted for the proposed project, including direct mortality of birds and bats, and indirect 
displacement impacts to wildlife, especially sharp-tailed grouse.  Future expansion would 
increase the annual fatality rates of birds on the Northern Cheyenne Reservation.  Considering 
the relatively low fatality rates for birds observed at other windpower projects (an average of 2.3 
birds per turbine per year), expansion of the proposed project would increase the total number of 
avian fatalities, however, these rates are not expected to have a significant impact to bird 
populations on the Reservation.  The number of bat fatlities would also increase with any future 
expansion of the project.  Bats impacted by future expansion are expected to be long distance 
migrants, and breeding populations of local bats are not expected to be greatly impacted.  The 
cumulative impact of future expansion on migratory bats is difficult to predict considering the 
current lack of knowledge of bat populations in the U.S.  The number of migratory bat fatalities 
will increase with future expansion, however, it is not known if the number of fatalities will 
result in a significant population decline. 
 
Indirect impacts to wildlife are expected to increase with any future expansion.  The species with 
perhaps the greatest potential for impact is the sharp-tailed grouse.  Currently, one active lek is 
located on the ridge immediately west of the proposed project area.  Development of turbines 
within the boundary of the current lek site has the potential to negatively impact the breeding 
activities of female sharp-tailed grouse.   Additionally, based on current research, it is unclear if 
sharp-tailed grouse will avoid areas with turbines due to the presence of tall vertical structures.  
Although not certain, the future expansion of the proposed project has the potential to negatively 
impact sharp-tailed grouse populations in the area.   
 
Mitigation Measures 
 
Mitigation and monitoring measures that have been implemented at other, newer-generation 
wind plants, represent possible mitigation measures for the proposed project. 
 
Technical Advisory Committee 
 
A Technical Advisory Committee (TAC) would be formed to implement and evaluate a 
mitigation and monitoring program and determine the need for further studies or mitigation 
measures once the project is operational. The TAC would be composed of representatives from 
The Northern Cheyenne Tribe, the U.S. Fish and Wildlife Service, the Bureau of Indian Affairs, 
and other affected interests. The role of the TAC would be to determine and coordinate 
appropriate mitigation measures, monitor impacts to wildlife and vegetation, and address issues 
that arise regarding wildlife impacts during operation of the wind plant. 
 
Other Mitigation Actions 
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The primary impacts associated with the project are expected to be loss of habitat, fatalities of 
birds and bats, and potential displacement effects on sharp-tailed grouse. The following are 
potential mitigation measures for these impacts:  
 

• The overall design of the wind plant would minimize perching opportunities for raptors 
and other birds, for example, tubular towers would be used for the turbines and met 
towers and use of overhead powerlines in the project would be minimized. 

• Where possible turbines should be placed away from rim edges in order to reduce 
potential American kestrel and raptor fatalities. 

• During project construction, best management practices could be employed to reduce 
peripheral impacts to adjacent native vegetation and habitats and to minimize the 
construction footprint.   

• A site management plan could be developed to, at a minimum, identify sensitive wildlife 
areas (e.g., raptor nests), provide adequate on-site waste disposal, and establish fire 
management and erosion control procedures. 

• Raptor nests within ½ mile of construction areas could be monitored for activity prior to 
construction to determine the need for construction timing restrictions around active 
nests. 

• All power and communication lines on-site could be buried underground where feasible. 
• All overhead power line poles could be equipped with anti perching devices. 
• No guy wires should be used on permanent metrological towers in order to reduce bird 

fatalities. 
• Place turbines as far from rim edges as possible to reduce risks to birds utilizing updrafts 

 
Monitoring 
 
A post-construction monitoring study is typically implemented to quantify project impacts to 
avian and bat species and assess the need for additional mitigation measures.  The post-
construction monitoring plan should be developed in coordination with the TAC. The monitoring 
plan for the project should, at a minimum, contain the following components:  
 

• One year of standardized fatality monitoring involving carcass searches, scavenger 
removal trials, and searcher efficiency trials. 

• 2-3 years of monitoring of sharp-tailed grouse leks within the project area 
• A standardized procedure for O&M personnel instructing how to report incidental 

fatalities or injured birds for the life of the project. 
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The protocol for the fatality monitoring study should be similar to protocols used at other, newer-
generation wind plants across the western U.S.  In addition, consideration could be given to 
developing, in cooperation with other industry participants, a focused monitoring study that 
addresses a specific question regarding impacts from wind plants. For example, investigate the 
impact of the facility on sharp-tailed grouse. 
 
Such a study would be intended to provide information useful for future wind power planning 
and permitting, but would not affect mitigation requirements for the Northern Cheyenne project. 
 
 
Fish  
 
Affected Environment 
 
 
Fish Habitat and Species Present 
 
The ridges proposed for development do not contain any waterbodies or streams, and no 
perennial streams are expected to be impacted.  A few drainages begin in the project area, and 
during strong precipitation events, eventually drain in to streams and the Tongue River.  The 
Tounge River is a perennial waterbody that supports fish populations.  The closest fish bearing 
waterbodies occur approximately 3 miles southwest of the proposed project area at the Crazy 
Head Springs.  Approximately five 1/2 to 2 acre fish ponds are present there. 
 
 
Impacts of the Proposed Action 
 
Due to the lack of waterbodies in the proposed development area, the proposed windpower 
project is not expected to impact fish populations.   
 
 
Cumulative Impacts 
 
No cumulative impacts to fish populations are expected to occur. 
 
Mitigation Measures 
 
The project would be designed to use existing roads where possible. Best Management Practices 
(BMPs) would be initiated to minimize impacts to fisheries resources located downstream from 
the project area. BMPs would be initiated to retain sediment from disturbed areas and minimize 
areas of disturbance. Mitigation measures would include replacement of any riparian or wetland 
areas impacted by the project.  
 

 



Draft EA Disgen 6-2005 
 

 49

 

 

Figure 9.  Locations of surveys, raptor nests and sharp-tailed grouse leks in the proposed 
project area. 

 
 
Botanical 
 
Affected Environment 
General Vegetation Communities 
The project area is located within the Missouri Plateau section of the Great Plains Physiographic 
Province, characterized as an upland plain interrupted by tablelands, drainageways, streams and 
rivers (Hansen and Hoffman, 1988).  The upland plain consists of vast grasslands, while the 
tablelands and escarpments are commonly covered with Ponderosa pine woodlands with 
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grassland species providing much of the understory vegetation.  Riparian forests typically 
dominate the drainage-ways, streams, and rivers. 
 
They project area is within a Ponderosa pine forest on an upland plateau on the Northern 
Cheyenne Indian Reservation.  Large forest fires swept through the reservation in the late 1980s 
and early 1990s, including portions of the project area, resulting in the destruction of 60,000 
acres of timber (Northern Cheyenne Tribe 2002).  Portions of the project area were burned in the 
1988 Early Bird fire.  As a result, much of the timber in the project area has been salvage cut. 
Vegetation types were mapped in 2004 for the project area at a scale of approximately 1 inch = 
1,800 feet using 1996 black and white aerial photography, followed by field-verification.  The 
“project area” for vegetation mapping purposes consisted of an approximately 1-mile boundary 
around all project facilities, for a total area of approximately 5,450 acres.  Due to the scale of the 
aerial photos used, fine-scale intermingling in transition areas and small inclusions of one habitat 
type within another are not shown.  The mapped boundaries of each habitat type were digitized 
using ArcView.  Vegetation types were considered to be the generally recognizable 
assemblages of plant species that occur in a pattern across the landscape.  The following 
vegetation types were mapped in the project: 
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• Ponderosa Pine: Ponderosa pine (Pinus ponderosa) forest is the predominant 
vegetation type, accounting for 92 percent of the project area (approximately 5, 
020 acres).  Most of the ponderosa pine forest (68 percent of the project area) was 
burned during the fires of the late 1980’s and early 1990’s and later salvaged-
logged.  Young ponderosa pines are common in the burn area, along with snags, 
stumps, downed timber and smaller woody vegetatin.  Unburned forest is 
primarily found on the slopes on the south and east side of the project area and 
other isolated pockets.  Ponderosa pine is the dominant overstory species; a 
variety of shrubs are scattered in the understory, including wild rose (Rosa 
arkansana), snowberry (Symphoricarpos occidentalis), ninebark (Physocarpus 
malvaceus), skunkbrush (Rhus trilobata), and sagebrushes (Artemisia tridentata, 
A. cana, A. ludoviciana, A. campestris).  Mixed grasses and forbs common to the 
northern Great Plains are found the understory such as blue grama (Bouteloua 
gracilis), sideoats grama (Bouteloua curtipendula), three awn (Aristata 
purpurea), little bluestem (Schizachyrium scoparium), thickspike whatgrass 
(Elymus lanceolatus), junegrass (Koeleria cristata), green needleandthread (Stipa 
viridula), stiff goldenrod (Solidago rigida), yarrow (Achellia millefolium), and 
hairy golden aster (Chrysopsis villosa). 

 
• Aspen: Scattered aspen (Populus tremuloides) stands are found in the project area, 

primarily on north-facing slopes in the higher elevations.  Aspen dominate the 
overstory with mixed grasses and forbs in the understory.  About 40 acres of 
aspen forest occur in the project area, or less than one percent.   

• Riparian: Riparian forests and shrublands are primarily associated with Ash 
Creek and a tributary, which bisects much of the project area and flows north out 
of the project area.  Ash Creek is intermittent, with several springs located along 
the drainage.  A small riparian area is also found in the southern end of the project 
area, associated with a spring that feeds an unnamed tributary to Stebbins Creek 
adjacent to Highway 212.  Common tree species observed in the riparian forests 
include green ash (Fraxinus pennsylvanica), boxelder (Acer negundo), and 
cottonwood (Populus deltoides).  The shrub layer includes hawthorn (Crataegus 
columbiana), chokecherry (Prunus virginiana), wild rose, snowberry, gooseberry 
(Ribes lacustre), and buffaloberry (Shepherdia argentea).  Common herbaceous 
species observed in the understory include catnip (Nepeta cateria), tumble 
mustard (Sisymbrium altissimum), brome (Bromus sp.), prairie smoke (Geum 
triflorum), field pennycress (Thlaspi arvense), meadowrue (Thalictrum 
dasycarpum), morning glory (Convolvulus arvensis), and wild bergamot 
(Monarda fistulosa).  The tributary to Ash Creek is a riparian shrubland, lacking a 
tree overstory.  The riparian areas appear to receive frequent use by cattle and 
wildlife based on tracks and droppings observed during a July field visit.  The 
riparian forests and shrublands are linear features in the project area and total 153 
acres, or 2.8 percent of the project area. 

• Sagebrush: Sagebrush dominates a small portion of the project area at the 
northern end in the lower elevations. This type consists of approximately 180 
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acres, or 3.3 percent of the project area.  Cattle and horses graze in this area.  Big 
sagebrush (Artemisia tridentata) is the dominant species.  Other species observed 
include cudweed sagewort (Artemisia ludoviciana), fringed sage (Artemisia 
frigida), snowberry, yarrow, yellow alyssum (Alyssum alyssoides), goatsbeard 
(Tragopogon dubius), western wheatgrass (Agropyron smithii), and brome.   

• Grassland:  A small area dominated by grasses is found in the northern end of the 
project area in the lower elevations at the confluence of Ash Creek and Greenleaf 
Creek.  This type makes up less than one percent of the project area, totaling 
approximately 26 acres.  Cattle and horses graze in this area.  Common grasses 
include western wheatgrass and brome; forbs observed include yarrow, yellow 
alyssum, field pennycress.  Scattered shrubs (wild rose, cudweed sagewort, and 
fringed sage) also occur.  

 
• Rock outcrop: This type includes rocky areas on side slopes that have little 

vegetative cover.  This type is found in the northern end of the project area and 
consists of approximately 36 acres, or less than one percent of the project area.  

 
A list of plant species observed during July and October field visits is shown in Table X.  
This table also lists traditional cultural plant uses by the Northern Cheyenne tribe.  This 
information was obtained from a report prepared by the Northern Cheyenne tribe about 
the tribe and its reservation (Northern Cheyenne Tribe 2002), and from a list of culturally 
significant wetland plant species provided by Frank Rollefson, Wetlands Conservation 
Coordinator, of the Northern Cheyenne Tribe (Rollefson, pers. comm. 2004). 
Table 7.  Table X.  Plant species observed in the project area and their traditional cultural uses. 

Scientific Name Common Name Uses 
Acer negundo boxelder ceremonial, ritual 
Achellia millifolium yarrow medicinal (plant-cough, throat 

irritation, styptic, colds, nausea) 
Agropyron sp. wheatgrass food (fruit) 
Agropyron smithii western wheatgrass food (fruit) 
Alyssum alyssoides yellow alyssum  
Ambrosia artemisifolia ragweed medicinal (leaves and stems– 

bowel cramps, bloody stool, 
colds, constipation) 

Antennaria parvifolia pussytoes  
Aristita longiseta threeawn  
Artemisia campestris green sagewort  
Artemisia cana silver sagebrush   
Artemisia frigida fringed sage medicinal (various–herbage), 

religious (purify-herbage), 
industrial (various-herbage), 
horse medicine (plant), food 
(leaves)  
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Scientific Name Common Name Uses 
Artemisia ludoviciana cudweed sagewort Man Sage ceremonial (incense 

when mixed with Actea rubra, 
purification, favored by 
Contrary Warriors, drive away 
bad spirits, fasting beds), 
Sundance and Standing Against 
Thunder ceremony, medicinal 
(leaves-snuff for sinus attacks, 
nosebleeds, headaches) 

Artemisia tridentate big sagebrush food (flavoring-leaves), 
medicinal (respitory-herbage), 
horse medicine (herbage)  

Astragalus sp. milkvetch  
Balsamorhiza sagittata balsamroot food (flower stem, root, seeds), 

medicinal (various-root, leaves), 
religious (incense-root) 

Bouteloua curtependula sideoats grama  
Bouteloua gracilis blue grama  
Bromus ciliatus fringed brome  
Bromus sp. brome  
Bromus tectorum cheatgrass  
Carex rostrata beaked sedge ceremonial 
Chrysopsis villosa hairy golden aster medicinal (tops and stems-

soothing tea, tonic), ceremonial 
(incense to drive evil spirits 
from people/homes-no special 
ceremony)  

Chrysothamnus nauseosus rabbitbrush medicinal (leaves and stems-
itch, smallpox, mixed w/ sage-
colds, coughs, tuberculosis) 
ceremonial (leaf and branch-
relieve nightmare) 

Cirsium undulatum wavyleaf thistle food 
Convolvulus arvensis field bindweed  
Crataegus columbiana hawthorne food (berry) medicinal (weak 

heart) 
Cynoglossum officanale houndstongue  
Deschampsia cespitosa tufted hair grass  
Descuriana pinnata tansymustard  
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Scientific Name Common Name Uses 
Echinacea angustifolia coneflower medicinal (leaves and root-sore 

mouth and gums, sore neck, 
toothache, rheumatism, arthritis, 
mumps, measles; root-mixed w/ 
Mentzelia laevicaulis-smallpox; 
mixed w/ Lycoperdon sp. and 
skunk oils-boils), ceremonial 
(root-stimulated salvation for 
participants in the Sundance) 

Eleocharis palustris spike rush food; industrial (plant-basket 
making) 

Elymus canadensis wildrye  
Elymus lanceolatus thickspike wheatgrass  
Epilobium sp. willow herb  
Festuca idahoensis Idaho fescus  
Fraxinus pennsylvanica green ash industrial (wood-wood 

products), ceremonial (wood-
Sundance lodge), ritual 

Geranium richardsonii white geranium medicinal (leaf, root-nosebleed) 
Geum triflorum prairie smoke  
Glyceria grandis 
 

  

Glycyrrhiza lepidota wild licorice medicinal (root and leaves-
diarrhea, upset stomach, 
various), ceremonial (root-used 
to cool mouth during Sundance), 
religious (root-Sundance 
sweatlodge), food (stem), horse 
medicine (root) 

Grindelia squarrosa curly cup gumweed medicinal (flower-skin disease, 
scabs, sores; gummy residue-
eye medicine, snowblindness; 
plant, flower-various), horse 
medicine (plant) 

Helianthus pauciflorus stiff sunflower  
Koeleria cristata June grass ritual (when plant blooms 

determines when Sundance 
starts) 

Lemna minor duckweed  
Linum lewisii flax  
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Scientific Name Common Name Uses 
Lygodesmia juncea rush skeletonplant medicinal (stems-promotes 

lactation, healthy fetus 
development, smallpox, 
measles; plant-respiratory, 
digestive, various others), food 
(sap-flavoring), horse medicine 
(plant), industrial (various) 

Mahonia repens Oregon grape food (berries), ritual (yellow 
dye) 

Medicago lupulina black medick  
Mimulus guttatus monkeyflower  
Monarda fistulosa wild bergamot  medicinal (herbage, root-

various), industrial (leaves-
perfume, deodorant, insect 
repellant; flower-spoon/straw), 
ritual (puberty) 

Nasturtium officinale water plant food (entire plant), medicinal 
(diuretic, skin irritations, liver) 

Nepeta cataria catnip  
Onosmodium molle false gromwell medicinal (leaves and stems-

restore feeling to numb area, 
lumbago) 

Oryzopsis hymenoxis Indian rice grass  
Phlox hoodii Hood’s phlox  
Physocarpus malvaceus ninebark  
Pinus ponderosa Ponderosa pine cultural uses; resin used as 

telepathic chewing gum to 
transmit thoughts from recipient 
to giver 

Poa secunda Sandberg’s bluegrass  
Poa sp.  blue grass  
Polygonum lapathifolium pale smartweed  
Populus deltoids cottonwood domestic (wood-fire, shelter), 

industrial (bark-cordage), food 
(inner bark-human, twigs-
horses), ceremonial (Sundance 
lodge), ritual  

Populus tremuloides aspen medicinal (bark-ruptures, birth, 
general), industrial, religious 
(logs-Sundance lodge), horse 
medicine (bark), food 
(cambium), ritual 

Potentilla arguta tall  cinquefoil  
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Scientific Name Common Name Uses 
Prunus virginiana chokecherry medicinal (bark, berry-various), 

food (berry), industrial (wood-
wood products, sap-glue), ritual 

Pseudorogineria spicata bluebunch wheatgrass  
Ranunculus sp. buttercup  
Ratibida columnifera prairie coneflower medicinal (leaves and stems-

snakebite, pain, poison ivy; 
tops-stomachache), horse 
medicine (plant) 

Rhus trilobata skunkbush industrial (leaf-
smoking/tobacco) 

Ribes lacustre  gooseberry food (berry) 
Rosa arkansana wild rose medicinal (vitamin C) 
Rumex crispus curlydock food, industrial (leaves, stems-

yellow dye), medicinal (roots-
poultice, lungs) 

Schizachyrium scoparium little blue stem  
Shepherdia argentea buffaloberry food (berry), medicinal (bark-

ophthalmic, berry-digestive) 
Sisymbrium altissimum tumble mustard  
Sitanion hystrix squirreltail  
Solidago mollis soft goldenrod medicinal 
Solidago rigida stiff goldenrod  
Sorghastrum nutans Indiangrass  
Stipa viridula green needleandthread  
Symphoricarpos occidentalis snowberry religious (Medicine Lodge alter) 
Taraxcum officinale dandelion medicinal (liver, digestion, 

diuretic, diabetes), food (salad 
green) 

Thalictrum dasycarpum meadowrue  
Thlaspi arvense  field pennycress  
Tragopogon dubius goatsbeard  
Trifolium sp. clover  
Verbascum thapsus mullien medicinal (ear ache, lungs) 
Veronica americana American speedwell  
Yucca glauca yucca industrial (cosmetic), medicinal 

(roots-anti-inflammatory, hair 
loss, various), horse medicine 
(plant) 

      
Noxious Weeds 
The Rosebud County Weed District lists ten Category 1 noxious weeds that could occur 
in the county.  Category 1 noxious weeds are weeds that are currently established and 
generally widespread.  These include: 
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• Leafy spurge 
• Russian knapweed 
• Field bindweed 
• Diffuse knapweed 
• Common St. Johnswort 
• White top 
• Canada thistle 
• Spotted knapweed 
• Dalmation toadflax 
• Sulfur cinquefoil 

 
One of the ten listed noxious weeds was found in the project area, field bindweed.  This 
species was not common and was observed only scattered along the edges of the roads.   
 
In a recent report on the Northern Cheyenne Tribe and Its Reservation, the tribe notes that 
the three noxious weed species of most concern on the Reservation are Russian 
knapweed, spotted knapweed, and leafy spurge (Northern Cheyenne Tribe 2002).  
Canada thistle is also widespread, but not as threatening as the above-mentioned weeds.  
None of these species were observed in the project area during July and October 2004 
field visits.   
 
Sensitive Plant Species 
No federally-listed plant species are known to occur in Rosebud County.  The Montana 
Natural Heritage Program lists five plant species of state concern that occur in the county 
including lead plant (Amorpha canescens), narrowleaf milkweed (Asclepias stenophylla), 
Barr’s milkvetch (Astragalus barrii), pregnant sedge (Carex gravida), and Plains phlox 
(Phlox andicola).   None of these species were observed during field visits in July and 
October 2004, however Barr’s milkvetch and Plains phlox are only identifiable during 
their flowering periods, which is late April to mid June for Barr’s milkvetch and May to 
early June for Plains phlox.   
 
Lead plant occurs in dry, well-drained prairie habitats and is considered a Great Plains 
species.  It is listed as a species of concern in Montana because it is at the outer margins 
of its contiguous range.  This species is unlikely to occur in the project area because the 
project area does not contain prairie habitat. 
 
Narrowleaf milkweed occurs in sandy soils of prairies and open pine woodlands.  Like 
the lead plant it is considered a Great Plains species and is listed as a species of concern 
in Montana because it is at the outer margins of its contiguous range.  This species could 
occur in the project area because the project area has suitable habitat, but none were 
observed during July and October field visits.  Its flowering period overlaps with the July 
field visit and would likely have been identifiable during the visit. 
 
Barr’s milkvetch occurs on sparsely vegetated knobs and buttes, usually with dry, fine-
textured, often calcareous soils.  Scattered Ponderosa pine and Rocky Mountain juniper, 
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or a sparse shrub cover of big sagebrush and/or shadscale, often characterize these 
habitats.  The environmental conditions associated with Barr’s milkvetch are typical of 
badland areas, with limited rainfall and high light intensities.  This species is a regional 
endemic, known only from southwestern South Dakota, northeastern Wyoming, 
Nebraska, and southeastern Montana.  This species is unlikely to occur in the project area 
because the project area does not contain suitable habitat. 
 
In Montana, pregnant sedge is most often found in green ash ravines and wooded draws.  
In the eastern United States, it is a widespread species in moist prairies and woodlands, 
but is listed as a species of concern in Montana because it is at the outer margins of its 
contiguous range.  This species could occur in the project area because suitable habitat is 
available, however the riparian habitats in the project area are not near any proposed 
project facility.   
 
Plains phlox occupies a wide range of habitats; in Montana it is known mainly from 
sandy soils in grasslands and Ponderosa pine woodland.  Like lead plant and narrowleaf 
milkweed, Plains phlox is a Great Plains species and is listed as a species of concern in 
Montana because it is at the outer margins of its contiguous range.  This species is 
unlikely to be found in the project area because it is most often associated with sandy 
soils, including erosional blowouts and loose sand below sandstone outcrops, which is 
not typical of the project area. 
 
X.2 Impacts 
 
No Action.  No impacts to vegetation (including noxious weeds and sensitive species) are 
expected under the No Action alternative.   
 
Proposed Action.   
 
General Vegetation Communities 
Impacts to vegetation would include both temporary, construction-related impacts and 
permanent impacts in those areas where project facilities are located.  Temporary impacts 
include: 
 
 temporary removal of the vegetation   
 possible erosion of disturbed soils   

 
Permanent project impacts include: 
 
 replacement of vegetative cover with project facilities 
 potential for soil erosion 

 
Table XX summarizes the amount of temporary and permanent impacts to vegetation 
types in the project area.  Two of the eight habitat types mapped in the project area would 
be affected; affected habitat types are ponderosa pine forest and the sub-type ponderosa 
pine forest that has been burned and salvage logged.  The other habitat types would not 
be impacted by project facilities, either temporarily or permanently.  A total of 
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approximately 22.7 acres would be permanently impacted, with the majority (15.6 acres 
or 69 percent) in the burned area and 7.1 acres (31 percent) in the unburned Ponderosa 
pine forest.  An additional 117.6 acres would be temporarily disturbed; 84.3 acres (72 
percent) in the burned area and 33.3 acres (28 percent) in the unburned Ponderosa pine 
forest.  Most of the impact is associated with upgrading the access road and the service 
roads.  A breakdown of permanent and temporary impacts by vegetation type is shown in 
Table XX.  It should be noted that the impact calculations shown are estimates of actual 
impacts since the final project layout has not yet been finalized.  The final layout will be 
based on the type and size of turbines available at the time of construction, which could 
be as few as 10 3MW turbines or as many as 30 1 MW turbines, as well as other factors 
such as topography and setback requirements.  An intermediate layout assuming 20 1.5 
MW turbines was used for the impacts calculations.   
 

Table 8.  Summary of Impacts to Vegetation Types by Project Facility. 

  Area Impacted (acres) 
Project Facility Vegetation Type Permanent Temporary 
Wind Turbines1 Ponderosa pine - burn 0.9 45.0 
 Ponderosa pine 0.3 15.0 
Permanent Meteorological Towers2  Ponderosa pine - burn 0.1 0.1 
 Ponderosa pine 0.1 0.1 
Access Road3 Ponderosa pine - burn 10.7 25.2 
 Ponderosa pine 5.0 11.4 
Service Roads4 Ponderosa pine - burn 2.8 8.5 
 Ponderosa pine 1.7 4.6 
Electrical Collection and Communication 
Systems5  Ponderosa pine - burn 0 4.4 
 Ponderosa pine 0 2.2 
Substation6 Ponderosa pine - burn 1.0 1.0 
Control Building7 Ponderosa pine - burn <0.1 <0.1 
TOTAL   22.7 117.6 

1 Assumes 2,600 sq ft permanent disturbance per turbine based on the spread footing design for the turbine foundation 
(50’ x 50’) plus 100 sq ft per turbine for pad-mounted transformer.  Assumes 3 acres of temporary disturbance per 
turbine for construction and lay-down staging area.  Assumes a 20-turbine layout; however larger turbines may be 
used if available at the time of construction thus requiring fewer total turbines. 

2 Assumes a 50’ x 50’ area of permanent and temporary impact per meteorological tower, 2 towers total.  Specific siting 
has not been determined for the permanent meteorological towers but they will generally be located at the northern-
most and southern-most ends of the turbine string.  Impacts are based on these general localities. 

3Assumes upgrading the existing Garfield Peak road with gravel or riverbed stone.  Assumes a 35-foot road width for 
temporary impacts, and 15-foot road width for permanent impacts.   

4 Service roads are spur roads from the Garfield Peak road to individual turbines.  The number of spur roads is based on 
the 20-turbine layout; however larger turbines may be used if available at the time of construction thus requiring 
fewer total turbines and fewer spur roads.  Assumes a 35-foot road width for temporary impacts and 12-foot road 
width for permanent impacts.  Spur roads will be maintained as two-track roads. 

5 Both the electrical collection lines and communication lines will be underground and will utilize the same trench; the 
trench will be located adjacent to the access road.  Assumes a 4-foot wide trench for temporary impacts and no 
permanent impacts due to reclamation of the trench. 

6 Assumes 1 acre of impact (both temporary and permanent) for the substation.  Actual siting of the substation has not 
been determined, but it will be located in the NW1/4 Section 29 T2N R43E adjacent to the existing 69kV line. 

7 Assumes 300 sq ft for permanent impacts.  The control building will be located adjacent to the substation.   
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NOTE:  Several facilities have not yet been sited, therefore the vegetation impacts cannot be determined.  These 
facilities include the permanent meteorological towers, the O&M facility, and the construction staging areas.  
 
The proposed project includes reclamation of disturbed areas immediately after 
construction.  Topsoil would be salvaged during construction and replaced on disturbed 
areas once construction is complete.  Steep slopes and erodible soils would be stabilized 
using the NCT Water Quality and EPA recommended Best Management Practices 
(BMPs).  Ruts and vehicle tracks would be scarified to the original topography.  All 
disturbed area would be reseeded using native vegetation.  Decommissioning would 
follow the same reclamation practices.   
 
Impacts to vegetation are not considered significant because they would not result in any 
of the following: 
 

 The elimination of an entire vegetation type in the project area; 
 Impacts to sensitive species or habitats; or 
 A decrease in species richness resulting from the loss of a plant population in the 

project area. 
 

Noxious Weeds 
Most noxious weeds are aggressive pioneer species that have a strong competitive 
advantage over other species on disturbed sites.  Therefore, all areas disturbed by the 
project are potential habitat for noxious and invasive species, particularly for Russian 
knapweed, spotted knapweed, and leafy spurge, which are of concern on the Reservation, 
and field bindweed, which was observed in the project area.  Vehicles entering the project 
area during construction can transport new weed seeds that can readily invade disturbed 
areas.  
 
Once established in an area, negative impacts from noxious weeds can include the 
following, depending on the species, degree of invasion, and control measures:   
 

• loss of wildlife habitat; 
• alteration of wetland and riparian functions; 
• reduction in livestock forage and crop production; 
• displacement of native plant species; 
• reduction in plant diversity; 
• changes plant community functions; 
• increased soil erosion and sedimentation; 
• reduction in recreational value and use; 
• control and eradication costs to local communities; 
• reduction in land value (Sheley et al. 1998). 

 
The degree of impact from noxious species largely depends on the implementation of 
control measures during and after construction.  
 
According to a recent report on the Northern Cheyenne Tribe and Its Reservation, the 
Tribe has adopted a Noxious Weed Management Plan, which is now somewhat dated 
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(Northern Cheyenne Tribe 2002).  It suggests general control of noxious weeds through 
biological, chemical, and integrated management techniques.  As of 2002, the Tribe was 
in the process of inventorying weed species on the Reservation and selecting high value 
areas for rehabilitation.  
 
The Montana Weed Control Association (MWCA) has additional information on the 
impacts and control of each listed noxious weed in Montana (www.mtweed.org). Field 
bindweed, the only listed noxious weed observed in the project area, is primarily 
problematic in cropland.  The recommended control measures in non-cropland are 
chemical control methods.   
 
Other noxious weeds of concern on the Reservation include Russian knapweed, spotted 
knapweed, and leafy spurge.  According to the MWCA website, Russian knapweed is one 
of the most difficult perennial weeds to control, while spotted knapweed is generally easy 
to control.  Both are best controlled through herbicide use.  Biological control of various 
knapweed species has not been found to be successful in reducing established knapweed 
stands.   Leafy spurge, a highly competitive plant, overruns and destroys grazing lands 
for cattle and horses, degrades wildlife habitat and wildlife-associated recreation, 
decreases rangeland plant diversity, threatens native plants, and reduces land values. 
Intensive, long-term, integrated management is necessary to reduce leafy spurge 
infestations.    Five methods are used to mange leafy spurge: prevention, plant 
competition, physical control, biological control, and chemical control. The only effective 
management programs incorporate several or all of these methods. Leafy spurge control 
must be considered a long-term management program. 
 
Sensitive Plant Species 
Since no sensitive plant species have been found in the project area, impacts to these 
species are unlikely.  Furthermore, the potential for impacts is lessened since the habitat 
that would be disturbed by the project is not suitable for most of the species of state 
concern.  The only species of state concern that occurs in the habitat that would be 
disturbed by the project (Ponderosa pine forest) is the narrowleaf milkweed, and this 
species was not found during field visits to the project area.  However, impacts could 
occur if undocumented individuals are present in the areas that are disturbed.  If 
undocumented individuals are lost or disturbed, impacts to the species are not considered 
significant since the species is apparently secure range-wide, though it may be quite rare 
in parts of its range, and/or suspected to be declining.  This plant is listed as a species of 
concern in Montana because it is at the outer margins of its contiguous range. 
 
Mitigation Measures 
The proposed project includes several measures to mitigate impacts to vegetation, such as 
immediate reclamation of disturbed areas, salvage of topsoil, and reseeding using native 
species.  Additional recommended mitigation includes the following measures to be 
implemented during project construction to minimize impacts to vegetation: 
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• Require all equipment brought into the project area be washed prior to 
entry to minimize the potential for transporting weed seeds into the project 
area. 

• All seed, straw, and hay used on the project should be free of noxious 
weeds. 

 
Cumulative Impacts 
At this time, there is little development planned on the Northern Cheyenne Reservation.  
The proposed windpower project is the largest potential development project in the near 
future.  Once the project is built, the potential exists for future project expansion on the 
ridge immediately west of the proposed turbine locations.  Our assessment of cumulative 
impacts to vegetation will be limited to the potential expansion of the proposed 
windpower project. 
 
Cumulative impacts are defined as impacts that “result from the incremental impact of 
the action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (federal or non-federal) undertakes such actions” (40 CFR 
1508.7).  The livestock grazing and logging practices that currently occur in the project 
area are likely to continue in the foreseeable future, and these activities will likely result 
in similar conditions as currently exist at the site.  The areas of ponderosa pine forest that 
previously burned are likely to return to a forested condition over time.  The potential 
expansion of the proposed project will occur within previously burned ponderosa pine 
forest, and there will be some additional loss of this habitat type.  However, this habitat 
type is common on the Northern Cheyenne Reservation, and no significant cumulative 
impacts to vegetation should occur.   
 
Cultural Resources 
Michael Burney, consulting NCT Archaeologist, conducted a cultural resource 
investigation for the proposed site in December 2003.  Baseline data was gathered for 
roughly half of the project area to accompany existing cultural resource studies conducted 
after the Early Bird Fire in 1988.  The results of the cultural resource inventory are in 
appendix #.  The investigation included a Class I file and literature search, a Class III 
(field) inventory, and an Ethnographic Overview. 
 
Archaeological 
The Area of Potential Affect (APE) of the project area as determined by the BIA, was 
approximately 650 acres.  The Class III conducted by Burney inventoried 250 acres, and 
the remaining 300-acre area having been previously surveyed by the BIA in 1989 after 
the Early Bird Fire.   
 
Two stacked circular rock features known as cairns were identified.  These sites represent 
potential burial locations, fasting, vision questing, markers, or other functions (Burney 
2003).  The first site, Smithsonian number: 24RB1292, is an approximate 9m2 area of 
circular scoria stones ranging from less than 40cm to greater than 1 meter in length 
stacked to form a hollow structure about 3m in diameter with walls approximately 17cm 
thick and 40cm in height.  At the time of the 1988 survey the feature was in relatively 
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good and condition and intact although several scoria stones appeared to have fallen off 
of the walls (Keller 1989).  Figure # identifies the location of this site in the SE1/4 of the 
SW1/4 of Sec 20 T2S R43E. 
 
The second site 24RB2099 identified by Burney in 2003 was an oval-like rock formation 
approximately 5 meters E/W and 1.2 meters N/S.  The cairn is composed of 45-50 small 
to medium size rocks ranging from 18-38-cm in height.  The feature appeared to be intact 
and in very good condition at the time of the 2003 survey (Burney 2003).  Figure # 
identifies this site in the SW1/4 of the NW1/4 of Sec 29 T2S R43E. 
 
No subsurface testing was conducted for either site.  However, both of these sites were 
recommended in Burney 2003 to be eligible for the National Register of Historic Places 
(NRHP) under criteria “d” in CFR 800 60.4, where historic and scientific significance 
could be identified to “have yielded, or may be likely to yield, information important to 
understanding history or prehistory”.  It is the final decision of the NCT and BIA whether 
to formally register these sites in NRHP.  Neither site has been recorded. 
 
Ethnographic 
In addition to the physical archaeological surveys, several tribal elders were interviewed 
during the Burney survey for information regarding the past and present uses of the 
project area.  The details of the interviews can be found in cultural report in appendix #.  
The interviews reviewed the primary use of this area to for good hunting.  The Greenleaf 
Creek area northwest of the project area was known for piercing, and Native American 
Church activities and burials.  The north-
northeast area near Garfield Peak was 
once used as part of an organized native 
communication system where the 
Northern Cheyenne received word of the 
Battle of Little Big Horn in June of 1876 
(Burney 2003). 
 
Much of the sensitive cultural locations in 
the Greenleaf Creek area to the north north 
west of the project were severely impacted 
by the Early Bird Fire (Burney, 2003).  
The post fire survey reports indicated that 
past and present uses were for piercing, 
fasting, vision questing, Native American 
Church Lodges, burials, and ceremonial 
use e.g.: peyote site with a hearth and a 
tipi circle (Keller 1989 sited in Burney 
2003). 
 
At the time of the Burney survey several 
multi-colored prayer cloths were placed in 
the headwater spring of Stebbins Creek in 

 
Figure 10.  Prayer cloth in an aspen stand in
project area
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the southwest corner of the project area (Figure #).  Prayer cloths are considered to be 
ceremonial offerings with spiritual attributes or Important Spiritual Areas (ISA) and 
Contemporary Use Areas (CUA) figure#.  Hot and cold springs are significant to native 
peoples and are considered potential spiritual locations (Burney 2003). 
 
 

 
Figure 11.  Approximate location of cultural resources identified in the cultural resource inventory 

 
Traditional Cultural Plants 
Surveys of traditional cultural plant species located on the project area were conducted in 
Late June and Mid October 2004.  Table_insert table from botanical section indicates the 
species observed in the project area by Western EcoSystem Technology, Inc.  The 
species list was compiled from a 2002 NCT report to the BLM (NCT 2002), as well as a 
list from Fran Rellefson NCT Wetlands Conservation Coordinator (Rollefson, Pers. 
Comm. 2004).  
 
No Action Alternative 
No ground disturbing activities would occur under the no action alternative, requiring no 
further action regarding the existing cultural resources at the proposed site related to the 
proposed wind project. 
 
Cumulative Impacts 
No cumulative impacts would occur as no project related ground-disturbing activities 
would occur under the no action alternative. 
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Proposed Action 
Significant impact could occur if on of the historic sites or the prayer cloth area were 
disturbed by construction activities.  The 30MW wind facility would be sited in a manner 
so as to avoid impacts to the sites identified in the cultural resource inventory.  The 
Greenleaf Creek area that the cultural resource report identified to have the most recent 
historic cultural activities will be completely avoided because of the minimal wind 
resources associated with the low topographic characteristics of drainage areas. 
 
Cumulative Impacts 
In the event that the project is expanded a cultural resource investigation in compliance 
with Sec. 106 of NHPA would be conducted on any additional proposed lands.  A 
successful project may generate more interest in wind power development within and 
among  
 
Mitigations 
To avoid adverse impacts to both the archaeological and ethnographic resources the 
THPO officer at the time of the cultural resource inventory (2003), Gilbert Brady, 
indicated that a minimum 50-foot non-disturbance buffer must be implemented around 
the three identified sites.   
 
In addition, during construction a NCT member qualified in NCT cultural resources shall 
be onsite during all ground disturbing activities.  In the event that human remains are 
exposed, construction shall cease within 100 feet of the area and the NCT THPO, BIA 
regional archaeologist, and the Rosebud County coroner shall be notified.  First the 
coroner shall determine whether or not the find indicates a crime scene.  If a crime scene 
is not found the NCT THPO and Culture Commission shall provide direction on how to 
proceed.  In the event that new culturally sensitive items or locations are uncovered, it the 
decision on how to proceed is at the discretion of the NCT THPO and Cultural 
Commission.  Depending on the nature of the find a buffer zone between 100 and 200 
feet may be appropriate to all construction to continue (Burney 2003). 
 
Energy Resources 
The Tongue River Electric Cooperative (TRECO) operates the electrical distribution 
system that supplies the Northern Cheyenne Reservation.  The peak electrical usage 
comes in the winter at about 7.5 MW, whereas the lowest usage falls in the summer at 
around 3.6MW.  The nearest city to the project area, Lame Deer, accounts for 
approximately half of the total usage of the reservation (Alan See. Pers. Comm.).  For 
perspective the proposed wind power plant would produce a peak of 30MW.  The 
remaining electricity would supply off-reservation demands.  All of TRECO’s energy is 
supplied from the Colstrip coal-fired power plant approximately 16 miles northwest of 
the project area.  The project would interconnect to a 69kV TRECO power line that 
traverses southern third of the project area. 
  
No Action Alternative 
The TRECO system would remain in its current condition.  TRECO’s energy mix would 
be primarily from coal burned generation imported from off the Reservation. 



Draft EA Disgen 6-2005 
 

 66

  
Cumulative Impacts 
No cumulative impacts would occur under the No Action Alternative 

  
Proposed Action   
The proposed project would introduce 30MW of rated power onto the TRECO grid at a 
25-30% capacity factor depending on the selected turbine.  The ‘capacity factor’ is the 
expected annual energy output for the project divided by the maximum potential power 
output of the turbines or their ‘rated output’.  The expected annual energy output is 
different (lower) than the rated power of the turbine because the natural intermittency of 
the wind resource does not allow a turbine to operate at full capacity 100% of the time.  
 
Potential impacts are related to introducing an intermittent energy resource onto the 
existing TRECO grid.  30MWs of new wind energy would add voltage and reactive 
power support to the existing grid and potentially bolster the system by reducing short-
term power outages and flickering lights.  The existing grid should be robust enough to 
handle the power fluctuations created by the intermittent wind resource.  To ensure 
compatible interconnection and operations of the proposed facility an Interconnection 
Agreement (IA) would be negotiated between TRECO or its cooperative Southern 
Montana Generation and Transmission and the project owner/operator prior to 
construction.  The IA specifies technical and contractual obligations necessary for 
conditional system upgrades, ancillary services, electrical specifications, metering 
requirements, access, emergency override, potential wheeling charges, and dispute 
resolution procedures.  
 
Utility Bills 
Interconnection of the proposed wind power facility would not increase the utility bills of 
tribal members.  Utility rates are set by the state Public Utilities Commission 
 
Power Purchase Agreement 
The price of the power generated by the project would be negotiated between the project 
owner and the Southern Montana Generation and Transmission or similar utility.  The 
Renewable Energy Credits (RECs) produced by the project will either be included in the 
PPA with the purchasing utility or sold to a separate buyer in their own PPA.  Both 
agreements determine a purchasing price at a non-fluctuating rate for a specified period 
of time, typically 25 years, and outline contractual obligations and dispute resolution 
procedures.  
 
Cumulative Impacts 
The non-fluctuating energy price of the wind energy generation enables the utility to 
accurately forecast energy prices for 25 years.  It also diversifies the energy generation 
mix of the utility, and provides a hedge against fluctuating fuel prices from other 
generation sources. 
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Fire 
The wildland fire season typically runs from June to September.  However, as a result of 
an on going drought the 2004 season ran from April to October.  The fire season has run 
as late as November (Ron Burns, Pers. Comm.).  
 
The BIA Wildlands Fire Protection Program typically responds to range and forest fire 
related issues.  Their estimated dispatch time to Garfield Peak is 15-20 minutes.  Outside 
of the fire season the organization runs with three to four employees, with three 
responders available.   Outside contractors are brought in during the fire season, which 
raises available fire protection personnel to 25-30 people.  The program is equipped with 
8 engines capable of responding to wildland fires.  Of those eight, four are Type 6 
engines, with a 300 gallon capacity; three are Type 5 engines, with a 750 gallon capacity, 
and there is one Type 4 engine with a 1000 gallon capacity. Two bulldozers are available 
on lowboy transports trailers.  In addition, during the peak fire season (mid July-1st week 
in September), a Type 3 helicopter is available.  The helicopter response time is 
approximately seven minutes (Ron Burns, Pers. Comm). 
 
After electrical storms the BIA mans Garfield Peak to oversee Ashland Flats to the east 
of the project area.  Badger Peak, which overlooks the project area four miles to the west, 
is also manned, as well as Fisher Butte seven miles south of the project area. 
 
The Tribal Fire Protection Program in Lame Deer is also available for response to the 
project area.  Located approximately nine miles from the project area, the estimated 
would be sixteen minutes.  The program has limited resources in funding, manpower and 
equipment.  The number of personnel available for an average fire call is approximately 
nine individuals.  Volunteers are not paid while on duty fighting fires, as would be the 
case if they worked for a state funded department off the reservation.  The department is 
composed of one paid staff member, the fire marshal, and fourteen volunteer fire fighters.  
The fire marshal is the only individual within the program certified as an Emergency 
Medical Technician (EMT), with the rest of the staff at various levels of medical training 
below EMT status.  Most of the personnel have undergone survival training in 
coordination with the St. Labre fire department in Ashland.  One singe fire truck, capable 
of responding to structure fires, is available for emergency response.  To supplement 
deficiencies, the NCT program has cooperative agreements with the St. Labre and 
Ashland departments approximately 13 miles east of the project area (Merlin Sioux  pers. 
comm. 2005). 
 
The Tribal Fire Protection program would be responsible for responding to incidents 
involving hazardous materials and electrical fires.  The program has a trained hazardous 
materials team, but lacks the necessary equipment to adequately respond to hazard 
material emergencies on its own.  In addition there are individuals with Level A and Haz-
wapper training, as well as training to respond to Weapons of Mass Destruction (Merlin 
Sioux pers. comm. 2005).  Nonetheless, the program scores low on national standardized 
rating scales.  The Insurance Service Office rated the program a one out of ten in 2000 
(NCT 2002), although this score may have improved to about a six recently (Merlin 
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Sioux pers. comm. 2005).  The primary reason is due to lack of funding due to lack of a 
tribal tax base. 
 
No Action Alternative 
No impacts on fire protection would result form the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts would result from the No Action Alternative. 
 
Proposed Action 
The proposed project could have a positive impact on the tribal fire department as the 
revenue from the constructed and operating project could be used to improve the current 
economic deficiencies faced by the Tribal Fire Protection Program. 
  
The proposed project increases the risk of fire on the Garfield Peak ridgeline both during 
and after construction.  During construction increased vehicle use and the presence of 
operating machinery increases the likelihood of human induced range fires.  In addition, 
hazardous materials associated with construction activities and installed electrical 
equipment.  
 
Cumulative Impacts 
The proposed site is slowly recovering from past wild lands fires, specifically the Early 
Bird Fire of 1988.  Evidence of tribal reclamation efforts is apparent in the form of re-
plantings and salvage logging.  Any construction or project related fires would further 
exacerbate the recovering Ponderosa Pine forest that is characteristic of the proposed site 
on the Garfield Peak ridgeline.  Potential fire disaster would reduce the limited and 
valuable natural resources on the NCT reservation. 
  
Mitigation Measures 
Both the Tribal Fire Protection Program and the BIA Wild Lands Fire Protection 
Program would be given specifics on the equipment used during construction and a 
timetable of construction activities.  A comprehensive list of potential hazardous 
materials present during construction and installed at the site would be given to the Tribal 
Fire Protection Program prior to transport to the site, use at the site, and/or installation.  If 
needed the project would augment any manpower or HAZMAT needs both during and 
after construction to make sure the qualified skills are present on the reservation to deal 
with any associated incidents. 
  
During construction, per recommendation of the BIA Wild Lands Fire Protection 
Program, watering trucks or appropriate equipment will be present onsite.  In addition a 
fire watch would be required to remain on the site for a specified period of time after the 
final construction vehicle has left the site. 
 
Forestry  
The forest resource on the NCT reservation is managed in a manner that supports both 
commercial and non-commercial objectives.  Timber sales are an important economic 



Draft EA Disgen 6-2005 
 

 69

benefit to tribal members, but the forest management practices must also reflect the other 
uses such as grazing, cultural, watershed management, recreation, and wildlife 
management.  (NCT 2002). 
 
The Early Bird Fire in 1988 and subsequent salvage logging affected approximately 62 
percent of the project area.  What remains are sparse stands of mature ponderosa pine 
forest surrounded by the burned areas that consist of snags, downed timber, and 
grassland.

 
Figure 12.  One of the remaining mature stands of Ponderosa Pine in the project area after the Early 
Bird Fire 

 
 
 
Much of the burned area west of Garfield Peak road was replanted with pine saplings.  
The replantings occurred primarily to the west of Garfield Peak road. Despite the 
replanting efforts, recovery of the area has been slow with varying success.  The general 
character of the previously burned land still appears to be degraded and scarred. (Figure 
x.). 
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Figure 13. Dead fall, snags, and re-plantings, among grassland in a Ponderosa Pine habitat in the 
project area affected by the Early Bird Fire 

 
 
 
The majority of the remaining mature tracks of ponderosa pine with commercial timber 
value are located on the western side of Garfield Peak Road.  Figure X indicates the 
timber stands that would be impacted using the 1.5 MW turbine layout.  Using this layout 
seven turbines appear to lie in virgin timber stands.  Of the seven turbines three of these 
turbines appear to be in dense stands of virgin forest.  The remaining sites are within less 
dense areas that appear to have been managed using forest thinning practices. 
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Figure 14.  Arial Photo showing the 1.5 MW turbine site plan affect on mature stands of Ponderosa 
Pine 

 
 
No Action Alternative 
No impacts to forest resources would occur under the No Action Alternative. 
 
Cumulative Impacts 
No Cumulative Impacts would occur under the No Action Alternative. 
 
Proposed Action 
The proposed 30 MW wind project would impact both virgin and replanted timber stands.  
Most of the project area is placed within previously burned area meaning most of the 
impacts would be on replanted areas.  Figure X indicates that the 1.5 MW turbine site 
layout shows approximately seven turbines potentially impacting forested areas.  Of the 
seven turbine sites, three turbines lie within mature forested areas.  Including construction 
and staging areas and roads, a conservative estimate of approximately three acres per 
turbine would be impacted, making a the total physical impact on the forest resources 
approximately nine acres.  If turbines larger than 1.5 MW are used at the site, fewer 
turbines would be needed to reach 30 Megawatts, so fewer turbine sites would be located 
within mature timber stands.   
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Both the Tribal and BIA forestry departments were consulted regarding the potential 
impacts to forestry.  In the event the removal of mature timber sources is required, both 
departments would be involved.  A final site plan would be submitted to each entity prior 
to construction.  The construction contractor will be required to coordinate the timber 
removal through the BIA and tribal forestry departments. 
 
Mitigations 
Forested areas disturbed during construction, but not impacting the functions of the 
project after construction, would be reclaimed and replanted per specification from the 
BIA and Tribal forestry departments. 
  
Cumulative Impacts 
No significant cumulative impacts on forest resources are expected to occur under the 
current proposal. 
 
Range 
Almost the entire project area is utilized for livestock grazing (A. Lafranier pers. comm. 
2005).  Rangeland grazing is the primary land use within the reservation (NCT 2002).     
Roughly 200 head of cattle are grazed within the project area from April through 
October.  Tribal members lease the rangelands on tribal trust land on a monthly basis.  
Several cattle guards approximately 15 feet wide are installed throughout the project area 
on Garfield Peak Road.  Recent cattle fences were installed in project area in 2003-2004.  
A wooden corral exists to the west of Garfield Peak road in the west half of Sec 30 west 
of Garfield Peak Road. 
 
The condition of the vegetation in the project area indicates heavy grazing use of the 
project area. 
 
No Action Alternative 
No range impacts would occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative range impacts would occur under the No Action Alternative 
 
Proposed Action 
Cattle grazing would not be allowed in the immediate construction areas during the 
construction period.  The grazing lease owners would be notified of the Tribe’s intent to 
construct on the grazing allotments prior to initiating a lease for the proposed 
construction period.  During that period grazing would be limited in duration and location 
to avoid potential conflict between livestock and construction equipment.  The BIA 
rangeland department would determine the terms of the lease based on the proposed 
construction schedule.    
 
Areas beneath new access roads, turbines, and associate electrical equipment would 
permanently lost.  Approximately 22.7 acres would be permanently removed, and 117.6 
acres would be temporarily disturbed, thus requiring reclamation.  Grazing would resume 
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in the project area after construction is complete and once the vegetative reclamation 
stabilizes.  Existing cattle guards located within the project would be bypassed by 
construction roads, or temporarily removed. 
  
Cumulative Impacts 
No cumulative impacts to range lands are expected to occur. 
 
Geology, Soils, and Mining 
 
Affected Environment 
 
The reservation lies on part of unglaciated portion of the Missouri Plateau, part of the 
Northern Great Plains physiographic province (NCT 2002).  Topography on the 
reservation is characterized by rolling uplands, sandstone ridges, and shale valleys 
(Ceeds, 2001).  The Project area is located on rolling upland plateau that was dissected by 
tributaries of Greenleaf and Stebbins Creeks in the Tongue River watershed.   
 
The project area is underlain by relatively flat-lying beds of the Fort Union Formation of 
the Paleocene Age.  Surface soils are reddish clinker, and scoria stones that formed after 
exposure to intense heat that once rose from burning underground coal beds.  Clinker is 
often used as road material on the reservation (NCT 2002). 
 
A preliminary geotechnical engineering exploration was conducted on December 22, 
2004 in order to provide recommendations relative to subsurface soil and bedrock 
conditions, groundwater conditions, and foundation design.  A single test boring at 30.5 
feet in depth was drilled at a representative location in the middle of Section 30 on the 
western edge of the Garfield Peak ridgeline.  The soil profile consisted of a thin (four 
inch) layer of topsoil overlying approximately four feet of silty sand.  The sand is 
underlain by interbedded siltstone and sandstone bedrock.  The bedrock continued for the 
remainder or the 30.5-foot depth (Terracon 2005). 
 
The mining resources on the reservation consist of coal and its derivatives.  The NCT 
controls an estimated 450,000 acres of coal rights in Bighorn and Rosebud Counties 
(Stagg 1994 sited in NCT 2002).  The coal is classified as subbituminous in type.  Several 
estimates have been made by several different entities on the total amount minable coal 
on the reservation.  As a general rule it is assumed that at least five billion tons of 
minable coal is under the control of the NCT (NCT 2002).  In addition to coal, coalbed 
methane could be mined.  Approximately three billion cubic feet of methane was initially 
estimated to exist on the reservation, however recent feasibility studies suggest that the 
coal beds contain characteristics unsuitable for economical exploration and development 
of the resource (Ceeds 2001 and NCT 2002). 
 
No coalmines or gas wells exist within the project area (Little Coyote pers. comm. 2005).  
No coal or related minerals were found during the December 2004 Geotechincal test 
boring of a 30.5-foot depth (Terracon 2005).  The NCT controls exclusive mining rights 
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and claims on and beneath the tribal trust land within the project area (Little Coyote pers. 
Comm. 2005). 
 
No Action Alternative 
No Geology, Soils, or Mining impacts would occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts are expected to occur under the No Action Alternative. 
 
Proposed Action 
Potential impacts to the geology of the project area would be topographic changes related 
to construction activities.  A total of 22.7 acres would be permanently impacted by the 
project1.  An additional 117.6 acres would be temporarily impacted by construction 
activities.  Figure X indicates areas along Garfield Peak road that may require cut and fill 
road modification to reduce slopes to support certain construction equipment.  The use of 
the existing maintained Garfield Peak Road reduces the footprint of the project area 
considerably.  The siltstone/sandstone bedrock would easily degrade when exposed to the 
elements (Terracon 2005).  Adherence to the dust management plan (Appendix X) would 
control wind weathering. Also adherence to the stormwater Best Management Practices 
(BMPs) and use of Best Available Control Technologies (BACTs) per specification of 
the NPDES stormwater discharge permit and recommendations from the tribal water 
quality department is expected to control stormwater erosion.  Disturbed areas would be 
reclaimed immediately after construction and topsoil would be stockpiled and covered 
onsite, and reapplied to areas that received significant soil modification.  Vegetation 
below shrub size would be brushbeat or crushed to keep the rootstock and stabilize the 
soil.  Given the dust control measures, the required stormwater controls, and the 
relatively small areas of permanent disturbance, no significant impact is expected to 
occur as a result road construction, trenching, and related construction activities. 
 
The preliminary geotechnical study concluded that the turbine be supported by either a 
drilled pier or mat foundation.  Individual foundations would extend 30-45 feet into the 
hard siltsone and sandstone bedrock.  No groundwater was observed in the test boring, 
and the lab test indicates that there low to moderate potential for the soil to shrink or 
swell (Terracon 2005). During construction individual test bores would be drilled at each 
respective turbine location to determine site-specific geological characteristics.  Given 
the relative stability of the soil conditions no significant impact should result from turbine 
foundation installation.  
 
In addition no coal seams or valuable minerals were uncovered by the initial geotechnical 
feasibility study.  In the event that such a discovery is made, the tribe controls the mineral 
rights underneath the project area, and would control further activity of the project.  
Given the absence of valuable minerals in the preliminary geotechnical study, no 
significant impact is expected for mining resources. 

                                                 
1 Assumes 20 1.5 MW Turbines.  See site plan on figure X. 
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Cumulative Impacts 
During decommissioning, re-powering, or expansion soil impacts similar to construction 
could be expected.  Specific turbine access roads would be re-widened.  Any earth 
moving activities would adhere to the most recent stormwater and dust management 
practices.  Re-powering and expansion could involve pouring new foundations for new 
turbine sites, new roads and trenches, but this cannot be quantified at this time.  
Significant road modification, including cut and fill, is not likely as the primary 
infrastructure would already be in place.  Geotechnical test borings would be drilled at 
each new turbine site.  No change in mineral rights status is expected in the future, so the 
Northern Cheyenne would remain in control of such decisions. 
 
 
 
 
Hydrological 
 
Affected Environment 
 
The NTC reservation is in the Powder River Basin, and is part of the Yellowstone River 
Subbasin, which turns into the Missouri River Basin.  Drainage in the project area is 
generally north and east from Greenleaf and Stebbins creeks and their tributaries into the 
Tongue River east of the project area. 
   
Wetlands  
A survey for wetlands in the project area was conducted July 1, 2004.  The area surveyed 
included all areas where project facilities would be located and a 50 m buffer (Figure X).  
Wetlands were delineated using the 1987 U.S. Army Corps of Engineers (ACOE) 
wetland delineation manual (Environmental Laboratory 1987).  A functional assessment 
using the MDT Montana Wetland Assessment Method (Berglund 1999) was also 
conducted.   
 
One wetland was found and delineated in the survey area (Figure X2).  This wetland, 
approximately 0.1 acre in size, is associated with a spring located approximately 100 feet 
east of a two-track road that was originally identified as a potential access road, but is not 
included in the current project description as an access road.  The wetland is classified as 
a palustrine, emergent wetland (Cowardin et al. 1979).  It is located within a drainage that 
is a tributary to Stebbins Creek.  Water was flowing in the tributary at the time of the 
field visit and the U.S.G.S. topographic map indicates it is a perennial stream.  The spring 
that supports the wetland is located on a slope adjacent to the stream and has been 
modified with a pipe and tank for livestock watering.  Overflow from the tank flows into 
the wetland. The wetland is dominated by hydrophytic vegetation (primarily tufted 
hairgrass – Deschampsia cespitosa).  Hydric soils were also present, based on the 
indicator of a low chroma color (10YR 2/1).   
 
Based on the MDT Montana Wetland Assessment method, the wetland was classified as 
a Category III wetland.  A Category III rating indicates the wetland is relatively common 
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with low to moderate diversity, and is relatively small and isolated.  Categories I and II 
are the highest quality wetlands and Category IV is the lowest rating.  This wetland had 
high ratings for sediment/nutrient/toxicant removal due to the potential to receive low to 
moderate inputs from livestock and the nearby two-track road, but the vegetative cover at 
approximately 70 percent helps to retain and remove these sediment and nutrient inputs.  
It also received a high rating for groundwater discharge/recharge due to the spring.  The 
wetland was rated as moderate for the following functions and values: general wildlife 
habitat, short and long term surface water storage, sediment/shoreline stabilization, and 
production export/food chain support.  The wetland was rated as low for the following 
functions and values:  listed/proposed T&E species habitat, Natural Diversity Database 
species habitat, flood attenuation, uniqueness, and recreation/education potential.   
 
 
 
 
 
 

Figure 15.  Wetland survey area 
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Figure 16.  Project area wetland 

 
 
Groundwater 
Groundwater was not observed in the boring during the December 2004 boring for the 
Geotechnical Engineering Report.  A location representative of the turbine locations in 
the project area was chosen for a single geotechnical test bore of 30.5 feet.  A 
siltstone/sandstone bedrock lies beneath four inches of topsoil and four feet of silty sand.  
This bedrock has a low to moderate water content and should have a relatively low 
potential for volume change (swelling or shrinkage) with water fluctuations (Terracon 
2005).  While no groundwater was found at the initial boring site, variations based on 
seasons, weather, and location within the site could influence the presence of 
groundwater at various turbine locations. 
 
Springs 
Springs are spiritually significant to the Northern Cheyenne.  A 2002 survey on the NCT 
traditional economy and subsistence patterns on the reservation stated that 97% of the 
representative sample of 112 interviewees from all districts on the reservation said that 
springs have spiritual value.  A single spring is identified on the Garfield Peak USGS 7.5 
minute quad map, however surface water has not been present since the inception of this 
project in October 2002.  The July 1, 2004 survey located a separate spring 
approximately 100 feet east of a two-track road, also not indicated on the Garfield Peak 
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quad.  The spring was modified with a pipe and water tank for livestock, and feeds the 
0.1-acre wetland identified in Figure X. 
 
Burney in the October 2003 cultural field survey observed a multi-colored prayer cloth 
associated with this spring.   The prayer cloths are considered ceremonial offerings that 
honor spirits believed to reside in these springs (Burney 2003).  Further discussion can be 
found the cultural resource report in Appendix __. 
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No Action Alternative 
No impacts are expected to occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts are expected to occur under the No Action Alternative. 
 
Proposed Action  
No impacts to wetlands are anticipated as a result of the proposed project.  Only one 
wetland occurs in the project area and it is over 200 feet from the nearest turbine and over 
350 feet from the Garfield Peak access road.  This wetland will not be filled as a result of 
the project, and other indirect impacts are not anticipated. 
 
Cumulative Impacts 
At this time, there is little development planned on the Northern Cheyenne Reservation.  
Once the project is built, the potential exists for future project expansion on the ridge 
immediately west of the proposed turbine locations.  The assessment of cumulative 
impacts to vegetation will be limited to the potential expansion of the proposed 
windpower project. 
 
There are no known future projects planned for the vicinity of the proposed project that 
are likely to result in cumulative impacts to wetlands in the project area.  The livestock 
grazing and logging practices that currently occur in the project area are likely to 
continue in the foreseeable future, but these activities along with the proposed project are 
not expected to cumulatively impact wetlands.  The one wetland in the project area is 
currently used for livestock watering and this use is expected to continue in the future.  
Wetlands on the reservation are overseen by the tribal wetland conservation coordinator. 
 
Land Use 
 
Affected Environment 
 
The land considered for the project area is a contiguous tract of tribal trust land on the 
Garfield Peak ridgeline comprising of approximately 5.5 sections (5.5 square miles or 
3520 acres) (EDA 2003).  The primary land use of this area is livestock grazing.  The 
area is also used for hunting, primarily for deer and elk (Lafranier pers. comm.).  The 
area is also managed for timber production, with large tracks of project lying within 
replantings following the burning and salvage logging associated with the Early Bird Fire 
(Terry Spang pers. comm. 2005).  Several locations within the project area are used for 
culturally sensitive activities.  Details of the cultural resource investigation can be found 
in the cultural resource inventory in Appendix __ (Burney 2003). 
 
No Action Alternative 
No impacts are expected to occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts are expected to occur under the No Action Alternative. 
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Proposed Action 
Significant impact could occur if the project irreversibly changed the existing land use 
practices at the site. A land use lease would be granted by the Bureau of Indian Affairs 
for tribal or project owner use of the Trust land for the proposed project.  All previously 
existing land use activities including but not limited to grazing, hunting, forestry, and 
ceremonial activities would be allowed under the proposed action.  A minimal amount of 
land would be taken out of use as a result the proposed action.  Assuming the land use 
project area of 5320 acres (table x).  Approximately 22.7 (0.64%) acres would be 
permanently disturbed by the proposed action, with an additional 117.6 acres (3.34%) of 
temporary disturbance.  Grazing and forestry activities would be restricted during 
construction and until soils are fully stabilized by reclamation efforts.  Public access 
would be allowed on Garfield Peak Road throughout the entire phase of the project.  
Given the minimal disturbance to existing land use activities, and compatible nature of 
the project with previously existing land uses, no significant impacts to the existing land 
use are expected. 
 
Cumulative Impacts 
All existing land uses would be allowed to continue in the event that the project is 
expanded.  A similar disturbance could be expected for repowering or expansion.  
Similarly grazing and forestry practices would be temporarily suspended during future 
construction or decommissioning activities.  All future activities would be reclaimed in 
accordance to the latest construction BPMs.  Decommissioning would reclaim lands once 
used by the project increasing the available land for other land uses.   Compliance with 
the BIA land use permit would ensure that the project does not contribute to cumulative 
negative impacts on land use. 
 
Noise 
 
Affected Environment 
 
Sound can be defined as any pressure variation that the human ear can detect.  Noise is 
defined as “unwanted sound” (BLM PEIS 2005).  Unwanted sounds are often tonal, 
broadband, and impulsive.  The unit used to describe sound is the decibel (dB).  Units 
used to describe sounds heard by humans and what is commonly referenced in noise 
ordinances are dB(A).  dB(A) is a weighted scale that approximates the range of human 
hearing by filtering out lower frequency noises, which are considered less noticeable and 
damaging to human than high frequency noise.  For reference rustling leaves have a 
decibel level of 10db(A), a conversational speech is approximately 60db(A), and an 
aircraft takeoff is near 120dB(A).  The threshold of pain for the human ear is considered 
to be at 150dB(A) (BLM PEIS, 2005). 
 
The project area is proposed within a rural undeveloped hilly terrain relatively remote 
from any human population densities.  Ambient noise at the site at the site is rather low, 
with the primary noise sources being from wind, animal, and the occasional vehicle on 
Garfield Peak Road.  Some road noise from HW 212 can be heard from the southern 
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most part of the project area approximately ¼ mile from the highway, especially the 
sound of large trucks ascending up the pass from Ashland flats to the east (Bergen pers. 
com., 2005).   The background noise within the majority of project area would be similar 
to standard estimate for a rural environment of 40dB(A) during the day and 30 dB(A) at 
night, or roughly 35dB(A) (Harris 1979, and Miller 2002 sited in BLM DEIS 2004).   
 
Two types of noise would be distinguishable from a commercial turbine:  the broadband 
noise of rotor blades creating turbulence often referred to as “whoosh”, and a potential 
tonal sound often referred to as a “hum” from mechanical actions within the gearbox and 
generator within the nacelle (gearbox housing). 
 
Increasing wind speeds at the site often masks the whooshing sound, and modern wind 
turbines have virtually eliminated the tonal noises.  Noise levels would also be influenced 
by an individual’s topographic location, as well as the intensity of the winds at a given 
time. Nonetheless, as a general rule commercial wind turbines omit noise ranging from 
30-45 dB(A) at approximately 350 meters (1148 feet) from the project area (AWEA.org).    
 
Neither the BIA nor the NCT have any noise standards that would apply to the proposed 
project.  However the Environmental Protection Agency (EPA) guidelines through the 
Noise Control Act of 1972 sets broadband noise levels at 55dB(A) at a distance of 500 m 
from the source.  
 
No Action Alternative 
Noise conditions would remain at their current levels at the site under the No Action 
Alternative. 
 
Cumulative Impacts 
Noise related cumulative impacts are not expected to occur under the No Action 
Alternative. 
 
Proposed Action 
During construction noise levels from construction equipment could generate noise at 
variable intervals at levels between 80 and 90dB(A) at 50 feet (15 meters) (BLM PEIS 
2005).  The construction period is anticipated be 90-120 days.  During this period 
temporary impacts to wildlife could be expected.  The nearest occupied dwelling or 
populated area is approximately four miles to the north of the project area outside of the 
reservation boundary.  Temporary impacts to the existing human environment from 
construction related noise would be minimal. 
 
Turbines for the proposed project are expected to emit broadband noise in the range of 
30-45dB(A) at 350 meters (AWEA.org).  Similarly the modern turbines ultimately 
selected for the project would all be designed to eliminate tonal noises.  Any noise from 
operating turbines and associated equipment would be absorbed into rural background 
levels at approximately 2000 feet (BLM 2005).  Given the remoteness of the project from 
human populations, impacts from noise related to the project would be negligible.   
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Cumulative Impacts 
Noise from construction would be temporary, lasting no more than 120 days.  Broadband 
noise from operating turbines would be absorbed into typical rural background levels at 
2000 feet.  Because of the temporary nature of construction activities, and the remote 
location of the project area, no significant noise related impacts are expected for the 
human and natural environment. 
 
Decommissioning, repowering, and expansion could cause the same temporary 
construction related noise impacts.   Decommissioning would eliminate any broadband 
noises from once operating turbines. 
 
Paleontological Resources 
 
Affected Environment 
 
The Fort Union Formation underneath the project area has plant and animal fossils, but 
no dinosaur fossils.  This suggests that the formation dates to the Paleocene Era (Ceeds 
2001).  No fossils were discovered during the Class III inventory conducted in December 
2003 (Burney 2003), or during the December 2004 Geotechnical study (Terracon 2005). 
 
No Action Alternative 
No impacts are expected to occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts are expected to occur under the No Action Alternative. 
 
Proposed Action 
Earth moving activities during construction could irreversibly impact plant and animal 
fossils.  The following construction BMPs are designed to minimize potential impacts.  
The cultural resource monitor contracted to monitor potential impacts to cultural 
resources would also be qualified to identify paleontological resources.  Construction 
crews would be instructed to halt construction and notify the monitor if a potential fossil 
is uncovered.  In the event there is a positive discovery, it would the THPO officer, and 
BIA regional archaeologist would be notified.  The decision to proceed would lie with the 
tribal authorities.  
 
Cumulative Impacts 
Earthmoving activities from repowering, expansion, or decommissioning would be 
similar to construction.  The latest BMPs would be used to avoid impacts to 
paleontological resources. 
 
Public Health and Safety 
 
Affected Environment 
 
Emergency Medical Response 
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The tribal Emergency Response Service (EMS) would be responsible for emergency calls 
within the project area.  The service is comprised of approximately eleven on-staff 
employees and five subcontractors.  The department has four ambulances, and one truck 
available for a given emergency call.  Their estimated response time to the entrance of the 
project area is six minutes, and twenty minutes to the outermost boundary of the project 
area.  Medical facilities in Lame Deer vary in characterization from either “Urgent Care” 
to “Emergency Room” status based on available X-Ray and Laboratory resources and 
personnel.  The facility is open until 6:00 pm.  A heli-pad is also available in Lame Deer, 
and a fixed-wing landing strip can be utilized in Colstrip for access to full-service 
medical facilities in Billings (E. Spang pers. comm. 2005). 
 
Public Safety Response 
The police department in Lame Deer is under the direct control and supervision of the 
BIA.  The police department is composed of eleven employees and eleven vehicles (J. 
Whitefoot pers. comm. 2005).  The reservation has a disproportionately high crime for its 
population.  On a whole the department is underfunded and understaffed.  Public safety 
concerns related to the project would be vandalism of equipment, and safety risks from 
electrical substation equipment.  Upon request the department would be willing to patrol 
the area twice a week under its current staffing and resource structure. 
 
No Action Alternative 
No impacts to Public Safety Response would occur under the No Action Alternative. 
 
Cumulative Impacts 
No cumulative impacts would occur under the No Action Alternative. 
 
Proposed Action 
The project area would be open to the public during construction and operations.  
Construction equipment would be secured from vandalism and theft once the 
construction day is over.  Hazardous construction area i.e. pits, trenches, electrical 
equipment would be secured from the public with fencing and readily visible warning 
signs.  Regular patrols of the construction area would be needed to control potential 
vandalism and theft of equipment, and to minimize public safety risk.  The construction 
managers may request a daily security patrol of the area from the BIA.  Additional 
resources to support such a project would likely come from the construction budget or 
from the tribe.  The BIA division of public safety would be notified several months prior 
to the planned construction period so that the necessary resources can be planned prior to 
the construction date. Given the construction safety precautions, potential risks to public 
safety during construction would be negligible. 
 
An operating wind plant is a relatively benign risk to public safety.  The cylindrical 
turbine towers cannot be climbed when locked.  The rotor swept area lies well above the 
ground at a minimum of 30 meters (98.4 feet)2, which would eliminate most practical 
human hazards.  As a precaution for aviation turbine and met towers would be installed 
                                                 
2 Assumes the Mitsubishi (1) MW turbine—the smallest considered turbine for Garfield Peak. 
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with lighting per FAA requirements.  Substations would be fenced and visibly marked 
with high voltage warning signs, and a gravel firebreak would surround the substation 
within the fence line to reduce fire hazards.  During operations and maintenance the BIA 
would patrol the project area at a minimum of twice a week. 
 
Cumulative Impacts 
Expansion, repowering, or decommissioning would involve the same construction risks 
detailed during construction.  Public safety resources would be considered prior to any 
activities and addressed where appropriate. In the event the project is expanded or 
repowered, more FAA lighting would be required for the new structures in addition to the 
standard site construction safety practices.  Decommissioning practices would require 
standard site safety practices, and when complete would remove any public safety 
hazards associated with the wind plant. 
 
Socioeconomics 
 
Affected Environment 
 
The socio-economic condition on the Northern Cheyenne Reservation is shaped by a 
unique culture and a difficult history that followed their establishment onto their 
reservation in Southeastern Montana in 1884.  Today persistent economic poverty and 
social instability are a common socioeconomic condition within the NCT.  Years of 
federal policies of cultural assimilation, their consequential resistance, and the inputs 
from the surrounding Euro-American economy all factors into the causes of their current 
socioeconomic condition.  Demographics, social geography, population density, 
employment and poverty levels, labor characteristics, and the NCT’s historic experience 
with energy development were analyzed in the socioeconomic analysis of the existing 
conditions on the reservation. 
 
Demographics 
Officially published demographic data for the NCT reservation is not available after the 
2000 census.  However, an unpublished BIA worksheet titled “Labor Market Information 
on the Indian Labor Force” acquired from the NCT enrollment office for year 2003 
provides the most updated enrolment information. 
 
Table 9.  Enrollment and age distribution 
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The official tribal membership role lists the total NCT enrollment at 8182 as of the end of 
2003.  Of the total enrolled members 5068 we/re resident and service area individuals 
eligible for on-reservation services.   
 
A more detailed analysis can be taken from official 2000 census, although it should be 
noted that official census figures regularly undercount actual populations in low-income 
and Indian areas (NCT 2002).  As of the 2000 census the resident population of the 
Northern Cheyenne Reservation was 4,470.   Of this population 4,029 people or 90% of 
the population is Native American.  The next largest population group was white at 350 
people, or 7.8% of the population.  The population was roughly evenly divided between 
male and female (Census 2000).  The influx of non-tribal members on the reservation as a 
result of the proposed development was expressed as a concern during the public scoping 
meeting in November 21, 2003.   
 
The median age on the reservation in 2000 was 22.7, which is relatively young compared 
to the State of Montana with a median age of 37.5, and the entire United States of 35.3.  
Moreover 44.3% of the population was under the age of 18, whereas in Montana the 
percentage was 26.5% in Montana, and in the United States the percentage was 25.7% 
(Census 2000).  The relative fewer numbers of elders among the NCT population can be 
attributed to prolonged warfare and difficult history prior to the establishment of the 
reservation, as well as chronic prolonged semi-starvation in the early years of the 
reservation in the early 1900s prior to the Indian Reorganization Act on 1934 (NCT 
2002). 
  
Social Geography and Population Density 
A look at the reservation population in relation to its region establishes a demographic 
context of the reservation.  The Northern Cheyenne Reservation is situated inside 
Bighorn and Rosebud Counties in southeastern Montana.  It shares its western border 
with the Crow Reservation, and is adjacent to Powder River County to the East.  
Northern Cheyenne people represent approximately 12% of Bighorn County, and 67% of 
Rosebud County.  The population density on the reservation is roughly 6.3 persons per 

Enrollment and Age Distribution 
As of Year End 2003 
Extracted from BIA Labor Market Worksheet for year 2003 
  
  Male Female Total 
Official Tribal Member Enrollment: 4,067 4,115 8,182   
Total Resident/Service Area Population:1 2,553 2,515 5,068 61.9%2 

Residents under age 16: 826 768 1,594 31.5%3 

Residents age 16-64: 1,641 1,640 3,281 64.7%3 

Residents over age 64: 86 107 193 3.8%3 

          
1Individuals eligible for on-reservation services for Indian People through the Secretary of Interior.    
2Calculated as a percentage of enrollment population.      
3Calculated as a percentage of resident population.         
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square mile, compared to roughly 1.4 persons per square mile in Bighorn, Rosebud, and 
Powder River Counties (NCT 2002). 
   
Employment and Poverty 
The strong rooted cultural homeland identity of the NCT keeps many individuals within 
the reservation despite the economic and social hardships.  The reservation struggles with 
unemployment and poverty.  The latest employment records were extrapolated from the 
2003 BIA Labor Market Worksheet.  As of 2003 the NCT has an unemployment rate of 
74% (Figure X). 
 
Table 10.  Northern Cheyenne Employment Breakdown 

 Year 2003 
Extracted from BIA Labor Market Information Survey Form Worksheet 

    
Total Resident Indian Population: 5,068 
Residents Not Available for Work:1 290 
Residents Available for Work:2 3,184 
Number Employed:3 830 
Number Not Employed:4 2,354 
Unemployment Rate:5  74% 
    
1 Reflects the Number of Individuals disabled or incarcerated 
2 The number of enrolled members on the reservation between ages of 16-64 minus Residents Not 
Available for Work 
3 Those individuals working for money 
4 Residents Available for Work minus Number Employed 
5 Number Not Employed divided by Residents Available for Work 
 
 
A majority (88.7%) of the reported employment jobs are within the public sector.  Of the 
830 employed members 736 of those jobs lie within the public sector, while only 94 
(11.3%) are private sector positions.  In addition the BIA must report the number of 
employed individuals falling below the federal poverty guidelines established by the 
federal Department of Health and Human Services.  Of the reported 830 employed 
individuals, 57 (6.9%) fell below the poverty criteria (BIA Survey 2003 and Montana 
Dept of Labor website: dli.state.mt.us) 
 
Historical Impact of Energy Developments Near the Reservation 
A look historical impact of energy development surrounding the reservation provides 
context on the potential impact of proposed developments within the reservation.  The 
Northern Cheyenne have experienced various forms of non-renewable energy 
developments near their reservation since the early 1970s.  The effect of such 
developments has been historically negative in terms of economic conditions on the NCT 
reservation (NCT 2002).  As a result the NCT is known for it’s strong opposition to 
large-scale coal and oil and gas developments in their area (Mifflin 2005).  A report for a 
recent BLM Powder River Basin Oil and Gas EIS (NCT 2002) recognizes four 
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explanations as to why economic conditions deteriorated as a result of surrounding 
energy developments: 
 

1.  The lack of tribal access to higher-paid energy jobs 
2.  The reservation’s limited local commercial infrastructure 
3.  The reservation’s lack of access to mineral revenue to support public services 

and infrastructure 
4.  The Northern Cheyenne’s commitment to place 

 
The Northern Cheyenne provided nearly a quarter to a third of the working age 
population in Rosebud County during the energy boom of the 1970s and 1980s.  
Assuming the population of the workforce should reflect the workforce population of the 
area, an equitable energy workforce population should have been around 25-33 percent.  
Instead the NCT workforce percentage was around three to eight percent.  The 
expectation of potential energy jobs also created socioeconomic difficulties within the 
reservation.  During the development of the Colstrip coal fired power plant in the 1980s 
the possibility of jobs brought Cheyenne people back to the reservation with the 
expectations of potential high paying job opportunities associated with the energy 
developments.  To their detriment, very few Cheyenne people were actually employed 
during Colstrip’s development, and unemployment and demands on social services 
increased within the reservation (NCT 2002). 
 
The NCT reservation currently and historically has a limited local commercial 
infrastructure.   As a result their local economy was not able to capture and hold the 
revenue from regional energy developments within their local economy.  Meanwhile 
surrounding urban economies like that of Colstrip expanded, as they were able to offer 
more goods and services do their increased income base.  As these neighboring 
economies expanded, more dollars left the reservation for the new or more competitive 
goods and services to the detriment of the economy on the reservation. 
 
Rosebud County, the City of Colstrip, the State of Montana, and the Federal Government 
all gained significant amounts of energy-related revenues through mineral taxation and 
sharing of royalty revenues, which were used to expand public services and support the 
local economy.  During this time the NCT did not have access to these revenues, as the 
tribal governments were unable to fund initiatives to increase the likelihood benefiting 
from the regional energy developments.  Therefore the regional economies improved 
while the reservation slipped out of competition with the rest of its region. 
 
The Northern Cheyenne are highly committed to the preservation of their homeland, their 
identity, and their sense of place.  The provincial nature of Cheyenne members contracted 
sharply with the large, mobile workforce that typically characterized the boom and bust 
cycles of energy exploration and power plant construction.  The Northern Cheyenne were 
less likely to leave the reservation to exploit new energy resources in new region than 
their non-tribal iterant worker counterparts.  Instead the NCT is more committed to 
creating and maintaining a viable, economically sustainable, culturally and 
environmentally rich homeland. 
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Related Labor Experience 
In April 2005 the Tribal Employments Rights Office (TERO) database included 50 
Northern Cheyenne owned and certified contractors.  Only ten of the contractors appear 
to have contracting and labor experience to construction activities potentially associated 
with a wind farm.  Seventeen contractors had experience with forestry and timber related 
management activities that could be related to site preparation (Disgen 2005).  In 
addition, TERO manages a list of approximately __ tribal laborers who would be 
available for site preparation and construction related activities.  Laborers make up the 
majority of the workforce utilizing TERO services (Jennie Lafranier pers. comm. 2005).  
To date no tribally owned enterprises have been identified with specific wind farm 
construction and operations experience.  Colstrip Electric out of Colstrip MT, 
immediately north of the reservation, is currently involved with the Judith Gap wind 
project in central Montana, and is a licensed contractor on the Northern Cheyenne 
Reservation. 
 
Currently there are no academic programs related to the technical needs associated with a 
wind farm.  Associates of Arts and Applied Science degrees, along with certificates are 
offered in the tribally owned and controlled college of Chief Dull Knife College in Lame 
Deer.  Currently no engineering or electrical technology degree programs are offered at 
Chief Dull Knife College, though it offers a certificate program tailored to ready 
individuals for immediate entry into employment.  Several employees of the college have 
expressed interest facilitating technical training in operations and maintenance through 
their certificate program (C. Bear Tusk, Pers. comm. 2005). 
 
No Action Alternative 
The current economic condition of the NCT would continue without the realization of the 
economic development benefits of renewable energy resource development. 
 
Cumulative Impacts 
No cumulative Impacts would result from the No Action Alternative. 
 
 
Proposed Action 
The proposed wind project could create significant socioeconomic benefits for the NCT.  
Potential economic and sociological impacts from the proposal are discussed separately. 
 
Economic Impact:  The economic development benefits would accrue to the NCT in six 
categories:  (i) employment salaries and wages, (ii) landowner royalty payments, (iii) 
administration personnel training and fees, (iv) sales tax equivalency, (v) property tax 
equivalency and (vi) ownership income distributions. 
 
Employment Salaries and Wages 
This project would include tribal employment preference for training for full time 
permanent employment in the area of operations and maintenance of the wind facility.  
The estimated annual budget for operations and maintenance is approximately $540,000 
per year, with 40% of that amount being labor.  Approximately $210,000 per year of this 



Draft EA Disgen 6-2005 
 

 89

amount is expected to be labor, which would be comprised of qualified tribal members.  
The project life is assumed to be 30 years, so the total direct economic benefit is 
estimated to be $6,300,000.  For the purpose of this document, the indirect benefits are 
not specifically calculated, but in customary analyses, the indirect benefit would be 
approximately 1.2 times the direct benefit, so an additional indirect benefit of $7,560,000 
would seem reasonable (Osborn 2005). 
 
Landowner Royalty Payments 
It is customary for the owners of the property to be paid an annual royalty when hosting 
wind projects.  While only about two acres per turbine are actually disturbed, the overall 
site will host about 10 to 30 turbines based on size of turbine.  The undisturbed land 
continues its current use, which is primarily agricultural.  Consequently, the royalties 
received from the wind project are incremental income to the property owner.  Because 
this project is located on Tribal Trust Land, the annual royalty of approximately $100,000 
per year accrues directly to the Northern Cheyenne Tribe.  For a thirty-year period, this 
equates to approximately $3,000,000 (Osborn 2005). 
 
Administration Personnel Training and Fees 
It is the objective of the Northern Cheyenne Tribe to assume control and ownership of the 
project sometime during its life.  In order to prepare the tribe and its employees to 
achieve this objective, a budget line of $150,000 per year has been incorporated into the 
economics.  These funds are the sole purview of the tribe and can be used for personnel 
or any other activity.  The funds available for this account over the life of the project 
equate to $4,500,000 (Osborn 2005). 
 
Property Tax Equivalency 
Wind projects are capital intensive in nature and require no water, sewer or other services 
from the communities.  They customarily pay significant property taxes to county 
governments in non-Indian developments.  The models created for this project assumes 
an equivalent payment in lieu of property taxes is made to the NCT government.  These 
taxes decrease over time and the wind facility asset depreciates in value.  The model 
assumes the taxes to NCT exceed over $1 million during the project’s life.  This value, 
and whether it will be available to the tribe, will depend on the economics of the project 
and cannot adversely affect the ability to finance the project (Osborn 2005). 
 
Ownership Income Distribution 
The financing structure created by Disgen includes a federal low cost, long-term loan 
(debt) combined with a taxable equity investor such that the federal Production Tax 
Credit (PTC) can be fully utilized.  This structure allows the NCT to participate as a 
project owner without incurring any financial risks or making any capital investment in 
the project.  The financing will be non-recourse project financing.  The federal loan will 
support about 70% of the total project cost and a tax investor will provide the remaining 
equity and be able to fully utilize the Production Tax Credit for wind.  The NCT and the 
Tax Investor will be members of a Limited Liability Company and over time, the 
economic benefits will transfer to the tribe.  The timing of the transfer and the amount the 
tribe will receive in ownership benefits will be heavily negotiated and cannot be 
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appropriately estimated at this time.  However, the amounts will be uncertain until after 
negotiations with the tax investor are completed (Osborn 2005). 
 
Summary of Economic Benefits:  The following table represents a conservative estimate 
of the economic benefits the Northern Cheyenne Tribe can expect from the development 
and lifetime operation of the subject wind facility: 
 
Table 11.  Summary of projected economic benefits 

 
Summary of Projected Economic Benefits 

  

Employment Salaries and Wages: $6,300,000  

Landowner Royalty: $3,000,000  

Administration Personnel Training and Fees: $4,500,000  

Sales Tax Equivalency: $1,000,000  

Property Tax Equivalency: $1,000,000  

Total: $15,800,000  
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Sociological Impacts:  
The Northern Cheyenne Tribe is located in an area that provides little opportunity for 
manufacturing quality jobs and the associated wage potential.  The quality jobs are 
primarily located within tribal government with heavy support from the federal 
government through its Trust Responsibilities.  The unemployment rate is very high and 
is attendant with all the other issues, such as health care, education and family violence, 
on remote reservations. 
 
The wind energy facility would be consistent with the traditional values of the NCT in 
the areas of self-sufficiency and environmental sustainability.  In addition, the 
development of sustainable natural resources is consistent with the NCT’s 
Comprehensive Economic Development Strategy (CEEDS 2005). 
 
The project’s development is under the guidance of the Economic Development 
Committee and the newly elected Tribal Administration.  The NCT has decided to focus 
on value creation through ownership.  The NCT believe that the Tribal Membership will 
achieve great and justified pride with the construction of the project.  The NCT also 
believe that the project would convey a sorely needed message to the Tribal Members 
that self-sufficiency and self-determination can be achieved.  The project will establish an 
expectation for more appropriate development as the tribe’s natural resources are 
quantified and as such development occurs, the NCT can achieve its objectives. 
 
Employment and Education 
Related employment positions in the short term during construction would be private 
sectors jobs, employed and contracted by the BOP contractor and the entity responsible 
for operations and maintenance.  During construction the 74% unemployment rate and 
would be reduced employment of tribal laborers and contractors.  In addition, this type of 
private sector employment would reduce the ratio of public to private sector jobs 
currently heavily skewed towards public sector.  During the operations and maintenance 
phase two to four qualified tribal members would be employed to operate and maintain 
the facility. 
 
Demographics 
The potential influx of non-tribal members onto the Northern Cheyenne Reservation was 
expressed during the public scoping meeting.  Any population influx would occur in the 
short-term during construction in the form of professional contractors and laborers that 
are not filled by tribal members.  These individuals would be housed in the nearest 
commercial lodging facilities during the construction duration.  The NCT wish to own 
and operate the project, meaning the Operations and Maintenance staff of two to four 
people would be comprised of tribal members.  It is unlikely that the project would 
directly contribute to non-tribal population increases on the Northern Cheyenne 
Reservation. 
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Cumulative Impacts 
The successful completion of a tribally owned wind power project would deliver 
confidence to the Northern Cheyenne Tribe on the success of tribal economic 
development endeavors.  This success would likely lead to other successful projects as 
the tribal personnel develop successful project management skills.  The potential exists 
for expansion of the project over 30MW on adjacent land areas west of the project area.  
Successful expansion would bring incremental increases in revenue.  In a successful 
project may trigger success in similar developments of tribal natural resources in further 
pursuit of self-sufficiency and self-determination.  Social and Economic benefits would 
accrue from each successive development. 
 
Mitigations 
The BOP contractor in charge of construction of the facility would obtain all TERO 
licenses and certifications prior to the beginning of construction.   
 
The BOP contractor would be required to include a tribal contractor and laborer 
preference in their construction contract for the 30 MW wind facility. 
 
To ensure the necessary Operations and Maintenance knowledge is acquired and remains 
on the reservation, Chief Dull Knife College would be involved in the technical training 
of full and part-time Operations and Maintenance staff.  The NCT and the entity in 
charge of the Operations and Maintenance would coordinate with the turbine 
manufacture to set up the necessary certificate programs at the college. 
 
Visual Resources 
 
Affected Environment 
 
Visual impact is defined as the unwelcome visual intrusions or the creation of unwelcome 
visual contrasts that affect the quality of the landscape.  
 
The view of and within the project area is one of a natural setting impacted by human 
uses i.e.: grazing, salvage logging, and roads, transmission lines, and natural disasters 
including fire and tornadoes.  The Early Bird fire impacted approximately 68 % of the 
project area, and the entire project area is grazed.  While the general character of the 
landscape is that of disturbance, it retains a natural and uninhabited appearance.  The 
nearest occupied dwelling off of the reservation approximately 4 miles north of the 
project area.  Impacts to scenic resources were submitted during the public scoping 
process.  Appendix X shows two photosimulations of the project area. 
 
The existing project area is primarily visible by most of the public from HW 212 adjacent 
to the project and to the east from an area known as Ashland Flats.  None of these areas 
are designated as tribal, county, regional, state, or federal significant scenic overlooks. 
The subjective nature of the perception of visual impacts makes visual impacts difficult 
to quantify.  Photo simulations of the proposed project were created form Ashland Flats 
approximately __ miles east of the project area and from Fisher Butte approximately _ 



Draft EA Disgen 6-2005 
 

 93

miles south of the project area and can be viewed in appendix __.  The turbines simulated 
in the photo-simulations were 1.5 MW turbines and assumed a 65-meter tower (213 feet) 
and 70-meter rotor (227 feet), making the total height from base to vertical blade tip 100 
meters (328 feet). 
  
Shadow Flicker 
Shadow flicker is caused by shadows cast from the sun shining through moving blades.  
A comparable experience would be the effect of driving in a car adjacent to a forest with 
the sun shining through it.  Shadow flicker would be disturbing if the flicker was cast into 
the windows of occupied dwellings adjacent the project area.  Most wind power 
ordinances require project setbacks from the nearest occupied dwellings to be at a 
minimum of a 1000 feet.  The nearest occupied dwelling is approximately 4 miles north 
of the project area outside of the reservation boundary. 
 
Staging Areas 
Staging area may be needed during and after construction for miscellaneous repair 
equipment, spare parts, vehicles etc.  The area would be approximately three acres in 
size.  If left visible to regular traffic, the area could take on an unfavorable industrial 
appearance inconsistent with the natural landscape. 
 
No Action Alternative 
Under the No Action Alternative the project area would retain its disturbed but natural 
character. 
 
Cumulative Impacts 
The site would be left in its current degraded condition to slowly recover from the 
previous fires.  
 
Proposed Action 
The proposed project would be composed of 20 turbines assuming the representative 1.5 
MW turbines.  Towers for the 1.5 MW turbines vary in height from 65 to 80 meters, and 
rotors vary in width from 70 to 77 meters.  The photo simulations in figures x and y 
assume a 65-meter tower and a 70 meter rotor, which makes the total tip height of the 
turbine 100 meters (328 feet).  Smaller turbines could be used for the project, with the 
smallest proposed turbine being one megawatt.  In this case 30 turbines would be used to 
reach the 30 MW project size.  The maximum tip height of a one-megawatt turbine would 
be 91 meters (297 feet) assuming a 60-meter tower and 61-meter rotor.  As of the writing 
of this document the largest turbines in production are 3 MW in size, though turbines are 
still increasing in size, height, and capacity.  Because of this a hypothetical turbine was 
chosen to represent the maximum size turbine possible for the proposed site.  Assuming 
this turbine is rated at 3 MW, only 10 turbines would be required to reach the 30 MW 
project size.  The hypothetical tip height would be 100 meters (492 feet), assuming a 100-
meter rotor and 100-meter tower.  So while fewer turbines would be needed for the site, 
they would be larger in size. 
 
Regardless of the final chosen turbine size, all of the prospective turbines would extend 
well above the tree line and would be readily visible on the skyline.  Topographic 



Draft EA Disgen 6-2005 
 

 94

orientation prohibits the project from being seen from Lame Deer and most of Ashland.  
The project would be readily visible from HW 212 particularly coming from the east 
through Ashland flats and immediately adjacent to the project area on top of the pass of 
the Garfield Peak ridgeline.  None of these areas are designated as tribal, county, 
regional, state, or federal significant scenic overlooks.  The visual impact of the turbines 
would be subjective and dependent on the perceptions of the viewer.  For example some 
may believe that the turbines represent tribal self-sufficiency.  Still others may believe 
that turbines mar the scenic beauty of the natural landscape.  Because of the subjective 
nature of visual perception, significant positive or negative impacts from an operating 
wind project cannot be concluded. 
 
Shadow Flicker 
Significant impact would occur if rotating shadows disturbed local residents and the 
passing frequency of the blades were above 2.5 Hz, which is the threshold known to 
cause epileptic seizures.  The project area is located in a rural and sparsely forested area 
with the nearest dwelling being four miles north of the project are off the reservation.  
Also the rotation of modern turbine rotors is below 1.75 Hz.  No significant impacts are 
expected in regards to Shadow Flicker.  
 
Staging Area 
Staging areas during construction would be temporary and located within the project 
area.  The project area is setback enough from HW212 enough that visual impacts from 
commonly used areas would be negligible.  During operations and maintenance the 
project area would be void of any unused equipment not planned for immediate 
maintenance.  A permanent equipment staging area for temporary equipment would be 
sited in a low visible area using topography or vegetation as cover in order to avoid an 
unsightly industrial appearance. 
 
Cumulative Impacts 
No cumulative visual resource impacts are expected as a result of normal operations of 
the wind plant.   Expansion would increase the number of installed turbines, though none 
of the adjacent land areas are designates as tribal, county, regional, state, or federal scenic 
areas.  Repowering and expansions could introduce different turbine sizes to the project, 
and impact the visual uniformity from the use of the same model turbine.  The 
incremental impacts of expansion or repowering would be considered negligible 
compared to development on a pristine area.  Decomissioning would remove the visual 
impact from the existing project, and the subsequent reclamation would return the project 
area to its original state.
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Figure 17.  Photo Simulation from Ashland Flats at mile marker 53 facing west approximately 5 miles from project site. 
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Figure 18.  View of project area from road west of Fisher Butte approximately 6 miles from project 
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1.0 Introduction and Summary 
 
A preliminary wind resource assessment is prepared for a site known as Northern Cheyenne. 
This site is located in Southeastern Montana. A 50-meter meteorological tower was installed in 
November 2002 and is currently operating. One supplemental tower is also installed to gather 
additional wind data on the property. This preliminary wind resource assessment is based on 
historical wind data collected in the region. 
 
The average wind speed projected for the Garfield Peak area at the 65 meter level is 18.1 mph; 
the average wind speed projected for an 80 meter level is 18.9 mph. A theoretical energy 
estimate, made for the GE 1.5MW turbine using these hub height wind speeds, indicates a gross 
capacity factor of 39% and 41%, respectively and a net capacity factor after losses of 34% and 
35%, respectively. 

2.0 Site Description 
 
The site is located in southeastern Montana on the Northern Cheyenne Reservation. The general 
area consists of rolling hills and deep ravines. The land use is grazing and land cover is 
principally seasonal grasses. A few trees are evident in the lower elevation areas and in near 
ranches and cattle areas. A map depicting the annual average wind speed at 50 meters above 
ground level (agl) is presented in Figure 1.  
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Figure 1 – Annual Average Wind Speed in Montana at 50 Meters Above Ground Level 
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3.0 Meteorological Data 

3.1 Data Sources 
 
Meteorological data on the reservation are available from several sources. First, Montana Power 
Corporation operates three air quality stations on the reservation. These sites are Badger Peak, 
Garfield Peak, and Morningstar. Each site includes measurements of criteria air pollutants as 
well as wind speed and wind direction at 10 meters agl. Hourly wind speed and wind direction 
data are available from January 1, 1995 until December 31, 1999. Second, a Remote Automatic 
Weather Station (RAWS) site is located on Badger Peak. These data are collected principally for 
fire weather forecasting. The site is operated year round and hourly data area available. Data for 
a five year period from January 1998 until December 2002 are obtained from the Western 
Region Climate Center (WRCC) in Reno, Nevada. Finally, an on-site data collection program 
started in the late fall of 2002 with one 50-meter tower installed on the reservation and a second 
20-meter tower installed in early January. 
 

3.2 Climatology 
 
The climatology for the Northern Cheyenne Reservation is based on the climatology for Billings, 
Montana (Table 1). The site is characterized has having cold dry winters and short, wet 
summers. 
 

3.3 Air Quality Sites 
 
Three air quality sites are located on the Northern Cheyenne Reservation: 
 
Badger Peak  45.6483  106.5567  4,347 Feet 
Garfield Peak 45.6031  106.4642  4,273 Feet 
Morningstar  45.6681  1065189    4,311 Feet 
 
The annual average wind speeds for the three air quality sites (Table 2) are 10.5 mph (4.7 mps) 
at Badger Peak, 14.0 mph (6.3 mps) at Garfield Peak, and 12.8 mph (5.7 mps) at Bright Star. The 
monthly average wind speeds are plotted in Figure 2, indicating the winter peak and the summer 
minimum. These data are collected at 10 meters agl. The mean hourly wind speeds at 10-meters 
agl for Garfield Peak are presented in Table 3. 
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Table 1 – Climatological Data for Billings, Montana 
 
 (a) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR 

TEMPERATURE (Deg. F)  
Normals  
-Daily Maximum  
-Daily Minimum  
-Monthly  
Extremes  
-Record Highest  
-Year  
-Record Lowest  
-Year  

 
 
 
 
 
 

61  
 

61  

 
 

31.8  
13.7  
22.8  

 
68  

1953  
-30  

1937  

 
 

38.6  
19.4  
29.0  

 
72  

1961  
-38  

1936  

 
 

45.8 
25.2 
35.5 

 
79 

1986 
-19 

1989 

 
 

57.1 
34.0 
45.6 

 
92 

1939 
-5 

1936 

 
 

66.7 
43.3 
55.0 

 
96 

1936 
14 

1954 

 
 

77.6 
52.0 
64.8 

 
105 
1984 

32 
1969 

 
 

86.7 
58.3 
72.5 

 
106 
1937 

41 
1972 

 
 

84.7 
56.7 
70.7 

 
105 
1961 

35 
1992 

 
 

71.6 
46.5 
59.1 

 
103 
1983 

22 
1984 

 
 

60.6 
37.5 
49.1 

 
90 

1992 
-7 

1991 

 
 

44.5  
25.6  
35.1  

 
77  

1993  
-22  

1959  

 
 

34.4  
16.5  
25.5  

 
69  

1980  
-32  

1983  

 
 

58.3  
35.7  
47.1  

 
106  

JUL 1937 
-38  

FEB 1936 

NORMAL DEGREE DAYS  
Heating (base 65 Deg. F)  
Cooling (base 65 Deg. F)  

 
 

 
1308  

0  

 
1008  

0  

 
915 

0  

 
582 

0  

 
316 

6  

 
119 
113 

 
12 

244 

 
42 

219 

 
242 
65  

 
498 

5  

 
897  

0  

 
1225  

0  

 
7164  
652  

AV. STATION PRES. (mb)  23  890.
8  

890.
9  888.6 889.

4  889.1 889.
9  

891.
8  

891.
9  

892.
5  

892.
1  

890.
6  890.7  890.7  

PRECIPITATION (in.)  
Water Equivalent  
-Normal  
-Maximum Monthly  
-Year  
-Minimum Monthly  
-Year  
-Maximum in 24 hrs  
-Year  
Snow, Ice Pellets, Hail  
-Maximum Monthly  
-Year  
-Maximum in 24 hrs  
-Year  

 
 
 

61  
 

61  
 

61  
 
 

61  
 

57  

 
 

0.90  
2.35  
1972  
0.04  
1941  
1.41  
1972  

 
27.7  
1963  
16.6  
1972  

 
 

0.64  
1.77  
1978  
0.05  
1977  
0.65  
1986  

 
22.4  
1978  
9.0  

1944  

 
 

1.16 
2.70 
1954 
0.13 
1936 
1.01 
1973 

 
27.6 
1935 
10.5 
1964 

 
 

1.74 
4.42 
1955 
0.06 
1962 
3.19 
1978 

 
42.3 
1955 
23.7 
1955 

 
 

2.57 
7.71 
1981 
0.40 
1993 
2.83 
1952 

 
15.6 
1981 
15.3 
1981 

 
 

1.99 
7.64 
1944 
0.24 
1961 
2.78 
1937 

 
2.0 

1950 
2.0 

1950 

 
 

0.94 
5.08 
1993 
0.04 
1988 
2.32 
1993 

 
0.4 

1993 
0.4 

1993 

 
 

1.01 
3.50 
1965 
0.05 
1955 
2.47 
1965 

 
T 

1992 
T 

1992 

 
 

1.36 
4.99 
1941 
0.06 
1964 
2.19 
1966 

 
9.3 

1984 
7.5 

1983 

 
 

1.14 
3.80 
1971 
0.01 
1987 
1.98 
1974 

 
23.1 
1949 
11.2 
1980 

 
 

0.84  
2.34  
1978  

T 
1954  
1.37  
1959  

 
25.2  
1978  
15.3  
.195

9  

 
 

0.79  
2.00  
1973  
0.05  
1957  
0.96  
1978  

 
28.8  
1955  
13.7  
1978  

 
 

15.08  
7.71  

MAY 1981 
T  

NOV 1954 
3.19  

APR 1978 
 

42.3  
APR 1955 

23.7  
APR 1955 

WIND  
Mean Speed (mph)  
Prevailing Direction  
through 1964  
Fastest Mile  
-Direction(!!)  
-Speed(mph)  
-Year  
Peak Gust  
-Direction(!!)  
-Speed(mph)  
-Date  

 
56  

 
 
 

52  
52  

 
 

12  
12  

 
13.0  

 
SW  

 
W  
66  

1953  
 

NW  
59  

1986  

 
12.2  

 
SW  

 
W  
72  

1963  
 

W  
62  

1988  

 
11.4 

 
SW 

 
NW 
61 

1956 
 

NW 
52 

1990 

 
11.4 

 
SW 

 
NW 
72 

1947 
 

NW 
59 

1987 

 
10.7 

 
NE 

 
NN 
68 

1939 
 

NW 
60 

1988 

 
10.1 

 
SW 

 
NW 
79 

1968 
 

W 
54 

1987 

 
9.5 

 
SW 

 
N 
73 

1947 
 

32 
71 

1995 

 
9.5 

 
SW 

 
NW 
69 

1983 
 

NW 
69 

1986 

 
10.2 

 
SW 

 
NW 
61 

1949 
 

NW 
61 

1989 

 
11.0 

 
SW 

 
NW 
68 

1949 
 

31 
64 

1995 

 
12.1  

 
SW  

 
NW  
63  

1948  
 

SW  
58  

1990  

 
13.0  

 
WSW  

 
NW  
66  

1953  
 

27  
70  

1995  

 
11.2  

 
SW  

 
NW  
79  

JUN 1968 
 

32  
71  

JUL 1995 

(a) - Length of Record in Years, although individual months may be missing.  
0.* or * - The value is between 0.0 and 0.05. 
Normals - Based on the 1961 - 1990 record period. 
Extremes - Dates are the most recent occurrence. 
Wind Dir.- Numerals show tens of degrees clockwise from true north. "00" indicates calm. Resultant Directions are given to whole 
degrees 
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Table 2. Monthly Average Wind Speeds (mps) for Badger Peak, Garfield Peak,  
 and Bright Star. 
 

Badger 1998 1999 2000 Average 
Jan 4.6 5.1 4.6 4.8 
Feb 4.7 6.0 3.7 4.8 
Mar 3.9 5.0 4.8 4.6 
Apr 4.7 5.1 5.2 5.0 
May 4.8 5.1 4.8 4.9 
Jun 4.8 4.4 2.1 3.8 
Jul 4.5 4.8 4.6 4.7 
Aug 4.3 4.3  4.3 
Sep 4.3 4.6 4.6 4.5 
Oct 5.1 4.8  5.0 
Nov 4.6 4.7  4.6 
Dec 5.4 5.5  5.4 

Annual 4.6 4.9  4.7 

Garfield 1998 1999 2000 Average 
Jan 6.7 7.4  7.1 
Feb 5.7 8.7  7.2 
Mar 4.3 6.9 5.8 5.7 
Apr 5.8 6.1 5.6 5.8 
May 5.9 6.4 6.9 6.4 
Jun 6.1 5.4  5.7 
Jul 5.1 5.7  5.4 
Aug 5.5 5.3  5.4 
Sep 5.6 5.8  5.7 
Oct 6.6 6.6  6.6 
Nov 6.5 6.9  6.7 
Dec 8.1 7.2  7.7 

Annual 6.0 6.6  6.3 

Bright Star 1998 1999 2000 Average 
Jan 6.5 6.9 6.5 6.6 
Feb 5.6 8.1 5.1 6.3 
Mar 4.3 6.0 6.4 5.5 
Apr 5.4 5.4 6.1 5.6 
May 5.3 0.5 6.1 4.0 
Jun 5.7 0.2 6.0 4.0 
Jul 4.6 5.2 5.1 5.0 
Aug 5.0 4.9  5.0 
Sep 5.1 5.6 3.6 4.8 
Oct 6.0 6.5  6.2 
Nov 6.3 6.7  6.5 
Dec 7.1 8.4  7.7 

Annual 5.6 5.4  5.6 
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Figure 2 – Monthly Average Wind Speeds (mps) for Garfield Peak, Badger Peak, and Morningstar 
 

 
 
 

 

3.4 Raws Site 
 
The annual average wind speed for the RAWS site at Badger Peak, measured at 2 meters agl is 
10.4 mph (4.6 mps). The mean hourly wind speeds are presented in Table 3.  The time stamps for 
these data are Greenwich Mean Time (GMT) or Universal Time (UTC) which is -7 hours from 
local standard time. The diurnal trend in the RAWS data shows a nighttime maximum and a day 
time minimum which is typical of higher elevation sites 

Monthly Average Wind Speed (mps)

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

Ja  
Ma

 
May

 
Jul

 
Se  No  

Month

Average Wind Speed (mps)

Garfield Badger Morningstar 



Preliminary Wind Resource Assessment  and Theoretical Energy Report 
Northern Cheyenne 

April  2003 

 5

Table 3. Mean Hourly Wind Speeds for the Garfield Peak Air Quality Site. 
 
                              MEAN HOURLY WIND SPEEDS 
 
                                GARFIELD PEAK MONTANA                          
                          GARFIELD PEAK 10M WIND SPEED (MPH)                 
  
                                01/01/95 - 12/31/99 
 
      Hour  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec | Mean 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
       01  16.4 16.4 15.5 16.0 15.5 14.8 13.1 15.9 15.9 16.5 15.9 16.1 | 15.7 
       02  16.4 16.4 15.3 15.4 15.3 14.6 13.0 15.7 16.0 16.5 16.2 15.9 | 15.5 
       03  16.4 16.2 14.7 14.5 14.5 14.2 13.4 14.7 15.3 16.1 16.5 16.0 | 15.2 
       04  16.2 16.4 14.4 13.9 14.0 13.5 13.0 14.2 15.1 15.9 16.3 15.9 | 14.9 
       05  15.7 16.2 14.3 13.6 13.5 12.8 11.9 13.6 14.4 15.3 16.3 16.4 | 14.5 
       06  15.2 16.3 13.9 13.0 12.6 12.0 10.9 12.8 13.7 15.4 15.8 16.5 | 14.0 
       07  14.4 16.2 13.6 12.6 11.7 11.6  9.8 11.0 12.7 15.1 15.4 16.9 | 13.4 
       08  14.6 16.1 13.0 12.5 11.9 11.7  9.8  9.7 11.5 14.4 15.4 16.7 | 13.1 
       09  14.6 16.3 12.4 12.6 12.1 11.9 10.1  9.3 11.1 14.6 15.2 16.7 | 13.1 
       10  14.5 16.2 12.0 12.7 12.3 12.1 10.0  9.6 11.4 14.3 14.8 17.0 | 13.1 
       11  14.2 16.0 12.3 12.8 12.2 12.2 10.3  9.9 12.0 14.3 14.8 17.0 | 13.2 
       12  14.1 16.0 12.5 13.0 12.4 12.2 10.4  9.9 12.6 14.6 14.5 17.0 | 13.3 
       13  13.7 15.9 12.4 13.1 12.6 12.3 11.0 10.3 12.8 14.6 14.3 16.3 | 13.3 
       14  13.3 15.3 12.2 13.0 12.2 12.3 11.1 10.3 12.5 14.2 13.7 15.8 | 13.0 
       15  13.3 14.3 12.2 12.8 12.4 12.5 11.0 10.3 12.4 14.0 13.7 15.2 | 12.9 
       16  13.9 13.2 12.0 12.2 12.4 12.2 10.9 10.0 11.5 13.4 14.0 15.0 | 12.6 
       17  15.0 13.2 11.3 11.9 12.2 12.2 11.0 10.3 10.6 13.4 14.0 15.6 | 12.6 
       18  15.2 13.9 11.8 11.7 12.0 11.6 11.4 10.8 10.8 14.3 14.2 16.2 | 12.9 
       19  14.8 14.8 13.0 11.9 12.1 12.1 11.4 11.6 12.0 15.1 14.5 16.3 | 13.3 
       20  15.0 15.0 14.0 12.7 13.3 12.8 12.2 12.6 13.5 15.6 15.3 16.4 | 14.1 
       21  15.5 15.4 15.0 13.8 14.0 13.4 12.7 13.9 14.5 16.2 15.9 16.7 | 14.8 
       22  15.9 16.2 15.0 14.9 14.5 14.6 13.0 15.8 15.2 16.9 16.2 16.2 | 15.3 
       23  18.9 16.8 15.7 16.0 15.9 14.4 13.4 16.2 15.6 20.9 17.8 17.2 | 16.6 
       24  15.9 16.4 15.6 15.6 15.3 14.4 13.1 16.0 15.6 17.1 15.7 16.5 | 15.6 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
      Mean 15.1 15.6 13.5 13.4 13.2 12.8 11.6 12.3 13.3 15.4 15.3 16.3 | 14.0 
 
      Good Hours 
           2945 2644 3611 3574 3689 3594 2976 2873 2690 3429 3377 3673 
 
      Missing Hours 
            775  740  109   26   31    6  744  847  910  291  223   47 
 
 
      39,075 Hours of Good Data   4,749 Hours Missing     89.2% Data Recovery 
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Table 4. Mean Hourly Wind Speeds for the Badger Peak RAWS Site (1998 – 2002). The time is 
recorded as GMT which is -07 hours from Local Standard Time (LST)                                                              
 
                                                                   
 
                              MEAN HOURLY WIND SPEEDS 
 
                                BADGER PEAK MONTANA                          
                                  2M WINDSPEED (MPH)                                 
  
                                01/01/98 - 12/31/02 
 
      Hour  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec | Mean 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
       01  11.1 10.2  8.4  9.0  9.5 13.9 10.0  9.0  8.0  9.1  9.8 10.8 |  9.8 
       02  11.3 10.6  9.0  9.5  9.5 14.8 10.4  9.1  8.7  9.4 10.2 11.3 | 10.2 
       03  11.4 10.7  9.9  9.9 10.6 15.9 11.2 10.2  9.6 10.0 10.2 11.3 | 10.8 
       04  11.5 10.5 10.2 10.3 10.6 14.2 12.1 10.4 10.3 10.5 10.1 11.4 | 10.9 
       05  11.3 10.8 10.4 10.7 11.0 16.2 11.5 10.8 10.4 10.8 10.7 11.7 | 11.2 
       06  11.4 10.7 10.8 11.4 10.8 14.1 11.4 11.0 11.2 11.8 10.9 11.6 | 11.4 
       07  11.3 10.6 10.6 11.6 10.9 15.6 11.8 11.3 11.2 11.7 11.0 11.9 | 11.5 
       08  11.0 10.5 10.9 11.2 10.8 11.4 10.8 11.1 11.2 11.5 11.0 11.8 | 11.1 
       09  11.3 10.4 10.5 11.3 11.3 13.8 10.5 10.9 11.1 11.5 10.9 11.7 | 11.2 
       10  11.3 10.4 10.0 11.7 11.1 14.7 10.3 10.8 10.6 11.0 11.5 11.4 | 11.1 
       11  11.3  9.8 10.1 11.2 11.3 13.5 10.0 10.8 10.7 10.5 11.6 11.2 | 10.9 
       12  11.4  9.6  9.9 10.7 10.6 10.7  9.5 11.0 10.4 10.0 11.5 11.7 | 10.6 
       13  11.1 10.0  9.5 10.8  9.5 10.6  8.4 10.3  9.8 10.5 11.3 11.7 | 10.3 
       14  11.3 10.1  9.3 10.4  9.6  9.6  8.1  9.3  9.0 10.1 10.9 12.0 | 10.0 
       15  11.0  9.9  8.9 10.3  9.9 11.7  7.8  8.9  8.6  9.6 10.8 11.6 |  9.8 
       16  10.6  9.9  8.7 10.1 10.4 11.7  7.7  8.7  8.7  9.4 10.5 11.5 |  9.7 
       17  10.4  9.9  8.9 10.3 10.3 12.1  7.9  8.6  8.5  9.2 10.5 11.7 |  9.8 
       18  10.3  9.7  9.0 10.2 11.0 12.4  7.9  8.5  9.1  9.1 10.6 11.6 |  9.8 
       19  10.3  9.6  9.1 10.2 10.6 12.1  7.9  8.3  9.3  9.5 10.6 11.7 |  9.8 
       20   9.9  9.4  9.2 10.2 11.1 14.1  8.0  8.6  8.9  9.4 10.5 11.7 |  9.9 
       21   9.9  9.6  9.1 10.5 11.1 12.6  8.3  8.6  9.0  9.7 10.4 10.9 |  9.9 
       22   9.7  9.6  8.9 10.2 10.6 12.8  8.5  8.8  8.7  9.2  9.5 10.3 |  9.6 
       23   9.6  8.7  8.9 10.3 10.8 13.7  9.1  8.6  8.6  8.6  9.0 10.0 |  9.5 
       24  10.7  9.1  8.3  9.4 10.2 15.3 10.0  8.8  8.0  8.3  9.6 10.5 |  9.7 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
      Mean 10.9 10.0  9.5 10.5 10.5 13.3  9.6  9.7  9.6 10.0 10.6 11.4 | 10.4 
 
      Good Hours 
           3556 2916 3270 2775 2875 2345 3511 3617 3473 3591 3507 2913 
 
      Missing Hours 
            164  468  450  825  845 1255  209  103  127  129   93  807 
 
 
      38,349 Hours of Good Data   5,475 Hours Missing     87.5% Data Recovery 
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3.5 On-Site Meteorological Monitoring Program 
 
One primary tower was installed on Northern Cheyenne in November 2002. This 50-meter NRG 
Talltowers is instrumented with three levels of wind speed and two levels of wind direction. 
Maximum #40 anemometers and #200P wind directions sensors are used. The sensors are 
sampled once per second and hourly averages calculated using a NRG Systems 9300SA 
datalogger. The data are stored on flashcards which are removed for processing. A 20-meter 
tower is also installed on the reservation. This second tower was installed in January, 2003. 

3.6 Wind Rose 
Two wind roses which show the joint frequency of wind speed and wind direction are presented 
in Figures 3 (Badger Peak RAWS) and 4 (Garfield Peak AQ). The predominant wind directions 
appear to be south, southwest through west, and northwest.  

3.4 Wind Shear 
Wind shear is the change or increase in wind speed above ground level. The simple wind power 
law is expressed as: 
 
 U2 = U1 (Z2/Z1) alpha 
 
Where U2 and U1 are the wind speeds at the upper and lower levels, Z2 and Z1 are the upper and 
lower elevations, and alpha is the wind speed power law exponent. The typical value for the 
wind speed power law exponent is 0.14 (1/7 power law). Depending on terrain and surface 
roughness, the value may vary between 0.05 and 0.35. A conservative power law exponent of 
0.14 is used in any hub height projections prepared in this report. 

3.5 Projected Hub Height Wind Speeds 
 
The hourly Garfield Peak Air Quality Site data are extrapolated to projected hub heights of 65 
meter and 80 meters above ground level. A conservative power law exponent of 0.14 is used in 
these projections. These projections are presented in Tables 5 and 6. The estimated 65 meter 
annual average wind speed is 18.1 mph; the estimated 80 meter annual average wind speed is 
18.9 mph. 

3.6 Peak Wind Speed 
 
The highest 3-second gust for the Northern Cheyenne site is estimated based on the peak wind 
speed information from the airport data collected at Billings, Montana. The peak wind speed 
measured at Billings, Montana over the period of record is 71 mph (31.7 mps).  Selecting the 
highest value, 71 mph, and adjusting it from 7 meters (21 feet) to 80 meters (262 feet) above 
ground level using the wind speed power law and a power law exponent of 0.14 yields a peak 
wind speed of 99.7 mph (44.5 mps). 
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Figure 3 - Wind Rose for the Badger Peak RAWS Site. The number in the center, 12.2%, is the 
percentage of time the wind speeds are less than 5 mph. 
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Figure 4 - Wind Rose for the Garfield Peak AQ Site. The number in the center, 9.9%, is the 
percentage of time the wind speeds are less than 5 mph. 
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Table 5. Projected 65 Meter Wind Speeds (mph) for Garfield Peak.                                                                  
                                                                 
                                                                   
 
 
 
                              MEAN HOURLY WIND SPEEDS 
 
                                BADGER PEAK MONTANA                          
                       GARFIELD PK 65M WS (WS12 X 1.299) (MPH)            
  
                                01/01/95 - 12/31/99 
 
      Hour  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec | Mean 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
       01  21.3 21.3 20.1 20.8 20.1 19.2 17.0 20.7 20.6 21.4 20.7 21.0 | 20.3 
       02  21.4 21.3 19.9 19.9 19.9 19.0 16.9 20.4 20.8 21.5 21.0 20.6 | 20.2 
       03  21.3 21.1 19.1 18.8 18.8 18.4 17.4 19.0 19.8 20.9 21.4 20.8 | 19.7 
       04  21.0 21.3 18.7 18.1 18.1 17.5 16.8 18.4 19.6 20.7 21.2 20.7 | 19.3 
       05  20.4 21.0 18.5 17.6 17.6 16.6 15.5 17.7 18.7 19.9 21.1 21.3 | 18.8 
       06  19.7 21.2 18.0 16.9 16.4 15.5 14.2 16.6 17.8 20.0 20.5 21.5 | 18.2 
       07  18.6 21.1 17.7 16.4 15.2 15.1 12.7 14.3 16.4 19.6 20.0 21.9 | 17.5 
       08  19.0 20.9 16.9 16.3 15.5 15.2 12.7 12.6 14.9 18.7 20.0 21.7 | 17.1 
       09  19.0 21.2 16.1 16.3 15.8 15.4 13.2 12.0 14.4 19.0 19.7 21.7 | 17.0 
       10  18.8 21.0 15.6 16.5 16.0 15.7 13.0 12.4 14.8 18.5 19.3 22.0 | 17.0 
       11  18.4 20.8 15.9 16.7 15.8 15.9 13.4 12.9 15.6 18.5 19.2 22.1 | 17.1 
       12  18.3 20.8 16.2 16.8 16.1 15.9 13.5 12.8 16.4 18.9 18.9 22.1 | 17.3 
       13  17.8 20.7 16.1 17.0 16.3 15.9 14.2 13.3 16.7 19.0 18.6 21.2 | 17.3 
       14  17.3 19.9 15.8 16.9 15.9 16.0 14.5 13.4 16.2 18.5 17.8 20.6 | 16.9 
       15  17.2 18.6 15.8 16.7 16.1 16.2 14.3 13.4 16.1 18.1 17.8 19.7 | 16.7 
       16  18.1 17.2 15.5 15.8 16.1 15.8 14.2 13.0 14.9 17.5 18.2 19.5 | 16.4 
       17  19.4 17.2 14.7 15.5 15.9 15.8 14.3 13.4 13.8 17.4 18.2 20.3 | 16.4 
       18  19.7 18.1 15.3 15.3 15.6 15.1 14.8 14.1 14.0 18.6 18.4 21.1 | 16.7 
       19  19.2 19.2 16.9 15.5 15.8 15.7 14.9 15.1 15.6 19.6 18.8 21.2 | 17.3 
       20  19.5 19.5 18.2 16.6 17.3 16.6 15.9 16.3 17.5 20.3 19.9 21.3 | 18.3 
       21  20.2 20.0 19.5 17.9 18.2 17.4 16.5 18.0 18.9 21.1 20.6 21.7 | 19.2 
       22  20.7 21.0 19.5 19.4 18.8 19.0 16.8 20.5 19.8 21.9 21.0 21.0 | 19.9 
       23  20.9 21.8 20.4 19.9 19.4 18.8 17.4 21.1 20.2 21.9 21.4 21.2 | 20.3 
       24  20.6 21.3 20.3 20.2 19.8 18.7 17.0 20.9 20.2 22.2 20.4 21.4 | 20.3 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
      Mean 19.5 20.3 17.5 17.4 17.1 16.7 15.0 15.9 17.3 19.7 19.7 21.1 | 18.1 
 
      Good Hours 
           2943 2644 3611 3573 3688 3594 2976 2873 2690 3426 3376 3672 
 
      Missing Hours 
            777  740  109   27   32    6  744  847  910  294  224   48 
 
 
      39,066 Hours of Good Data   4,758 Hours Missing     89.1% Data Recovery 
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      Table 6. Projected 65 Meter Wind Speeds (mph) for Garfield Peak.                                                                             
                                                                   
 
                              MEAN HOURLY WIND SPEEDS 
 
                                BADGER PEAK MONTANA                          
                       GARFIELD PK 80M WS (WS12 X 1.337) (MPH)            
  
                                01/01/95 - 12/31/99 
 
      Hour  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec | Mean 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
       01  21.9 21.9 20.7 21.4 20.7 19.8 17.4 21.3 21.2 22.0 21.3 21.6 | 20.9 
       02  22.0 21.9 20.5 20.5 20.4 19.5 17.4 20.9 21.4 22.1 21.7 21.2 | 20.8 
       03  21.9 21.7 19.7 19.4 19.4 18.9 17.9 19.6 20.4 21.5 22.0 21.4 | 20.3 
       04  21.6 21.9 19.2 18.6 18.7 18.0 17.3 18.9 20.2 21.3 21.8 21.3 | 19.9 
       05  20.9 21.6 19.1 18.1 18.1 17.1 15.9 18.2 19.3 20.5 21.8 21.9 | 19.4 
       06  20.3 21.8 18.5 17.4 16.9 16.0 14.6 17.1 18.4 20.6 21.1 22.1 | 18.7 
       07  19.2 21.7 18.2 16.9 15.7 15.6 13.0 14.8 16.9 20.2 20.6 22.6 | 18.0 
       08  19.5 21.5 17.4 16.7 15.9 15.6 13.1 12.9 15.3 19.2 20.6 22.3 | 17.6 
       09  19.5 21.8 16.6 16.8 16.2 15.8 13.5 12.4 14.8 19.5 20.3 22.3 | 17.5 
       10  19.4 21.6 16.1 17.0 16.5 16.1 13.4 12.8 15.2 19.1 19.8 22.7 | 17.5 
       11  18.9 21.4 16.4 17.1 16.3 16.3 13.8 13.3 16.0 19.1 19.7 22.7 | 17.6 
       12  18.8 21.4 16.7 17.3 16.6 16.3 13.9 13.2 16.9 19.5 19.4 22.8 | 17.8 
       13  18.3 21.3 16.6 17.5 16.8 16.4 14.6 13.7 17.2 19.5 19.2 21.8 | 17.8 
       14  17.7 20.4 16.3 17.4 16.3 16.5 14.9 13.8 16.7 19.0 18.4 21.2 | 17.4 
       15  17.7 19.1 16.3 17.2 16.6 16.7 14.7 13.8 16.5 18.6 18.3 20.3 | 17.2 
       16  18.6 17.7 16.0 16.2 16.6 16.3 14.6 13.3 15.4 18.0 18.7 20.0 | 16.9 
       17  20.0 17.7 15.1 15.9 16.4 16.3 14.7 13.8 14.2 18.0 18.8 20.9 | 16.9 
       18  20.3 18.6 15.8 15.7 16.0 15.5 15.2 14.5 14.4 19.1 18.9 21.7 | 17.2 
       19  19.8 19.8 17.4 15.9 16.2 16.2 15.3 15.5 16.0 20.2 19.3 21.8 | 17.8 
       20  20.1 20.1 18.7 17.0 17.8 17.1 16.3 16.8 18.0 20.8 20.5 22.0 | 18.8 
       21  20.8 20.6 20.1 18.4 18.8 17.9 17.0 18.6 19.4 21.7 21.2 22.3 | 19.8 
       22  21.3 21.6 20.1 19.9 19.3 19.5 17.3 21.1 20.3 22.5 21.6 21.6 | 20.5 
       23  21.5 22.5 21.0 20.5 19.9 19.3 17.9 21.7 20.8 22.5 22.0 21.8 | 20.9 
       24  21.2 22.0 20.9 20.8 20.4 19.3 17.5 21.5 20.8 22.8 21.0 22.1 | 20.8 
      ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- 
      Mean 20.0 20.9 18.1 17.9 17.6 17.2 15.5 16.4 17.8 20.3 20.3 21.8 | 18.7 
 
      Good Hours 
           2943 2644 3611 3573 3688 3594 2976 2873 2690 3426 3376 3672 
 
      Missing Hours 
            777  740  109   27   32    6  744  847  910  294  224   48 
 
 
      39,066 Hours of Good Data   4,758 Hours Missing     89.1% Data Recovery 
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4.0 Wind Turbine Power Curve 
 
The GE Wind 1.5 MW wind turbine (70M Rotor) is a three bladed, upwind, horizontal axis wind 
turbine employing variable pitch blade technology. The power curve for the GE Wind 1.5MW 
turbine for the Northern Cheyenne Site using an air density of 1.08 kg/m3 is presented in Table 
7.  
 
Table 7 - GE Wind 70M Power Curve 

Wind 
Speed 
(mps) 

Power 
(kW) 

Wind 
Speed 
(mps) 

Power 
(kW) 

Wind 
Speed 
(mps) 

Power 
(kW) 

Wind 
Speed 
(mps) 

Power 
(kW) 

4 28 10 946 16 1500 22 1500 
5 87 11 1228 17 1500 23 1500 
6 177 12 1420 18 1500 24 1500 
7 299 13 1486 19 1500 25 1500 
8 461 14 1500 20 1500 >25 0 
9 676 15 1500 21 1500   
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5.0 Annual Energy Estimate 
 

5.1 Gross Annual Theoretical Energy Estimate 
 
The wind speed frequency is combined with the GE Wind power curve to create the annual 
theoretical energy estimate for a single turbine. The theoretical gross energy output for the 70 
meter GE Wind Turbine (1.5MW) on a 65 meter tower is 5,116,349kWh. The theoretical gross 
energy output for the 70 meter GE Wind Turbine (1.5MW) on an 80 meter tower is 
5.331.350kWh. 
 

5.2 Net Annual Theoretical Energy Estimate 
 
The gross annual theoretical energy output is adjusted by various loss factors to estimate the 
actual or net energy delivered to the substation. These losses take into account the wind turbine 
out-of-service time associated with scheduled and unscheduled downtime, electrical line losses 
from the turbine to the substation, control system losses, array losses due to wake effects 
between adjoining turbines, and lost power associated with blade icing and blade soiling.  
 
The annual net energy production for a single turbine is calculated using the following formula: 
 
 AEPnet = AEPgross ∗ (1- EL)     

where  AEPnet  is the Annual Net Energy Production of the wind facility; 

 AEPgross is the Annual Gross Energy Production of the wind facility; 

 EL is the product of individual energy losses (%); 

EL is the product of the individual energy losses and is calculated as follows:  
 
 EL = 1-(1 - Larray) ∗ ( 1 - Lblade  ) ∗ (1 - Lcollect  ) ∗ (1 - Lcontrol ) * (1-Availability) 

where  Larray   =  Array losses      

     Lsoiling  =  Blade contamination losses     

     Lcollect  =  Collection system from turbine to grid  

     Lcontrol =  Control, grid, and miscellaneous losses  

     Availability = Availability is the percentage of calendar time that the turbines are       
          functional and  ready to deliver power to the grid. 
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    Table 8. Theoretical Energy Projection for a GE Wind Turbine (1.5MW) on a 65 Meter Tower.              
                                                                   
 
      THEORETICAL WIND TURBINE PRODUCTION            01/01/95 - 12/31/99  
 
 
      Wind:      GARFIELD PK 65M WS (WS12 X 1.299)        
               BADGER PEAK MONTANA                          
 
               Wind Speeds Multiplied By  1.00 
 
      Turbine: GE 1.5 SL (1500Kw)70M ROTOR 1.08KG/M**2  
 
               Rated at:        1500 kW at 30.0 MPH 
               Maximum Output:  1500 kW at 30.0 MPH 
 
 
                                            Time           Production 
          Status               MPH       hrs      %       KW-hrs     % 
          ------              -----     ----    ----      ------   ---- 
 
        Below Cut-in       Under 10.0   9394    24.0 
 
        Cut-in To Rated     10.1-30.0  24453    62.6  15,086,860   66.1 
 
        Rated To Cut-out    30.1-56.0   5155    13.2   7,729,956   33.9 
 
        Above Cut-out       Over 56.0     64      .2 
 
        Contactor Closed               29608    75.8 
 
 
      kW-hrs at Capacity / Total kW-hrs    33.9 
 
      hrs at Capacity / hrs of Operation   17.4 
 
 
      Mean Wind Speed                      18.1 MPH 
 
      Energy Produced                22,816,810 kW-hrs 
 
 
 
      Annual Production Rate          5,116,349 kW-hrs 
 
      Capacity Factor                       .39 
 
 
 
 
 
      39066 hrs of Good Data   4758 hrs Missing     89.1% Data Recovery 
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   Table 9. Theoretical Energy Projection for a GE Wind Turbine (1.5MW) on a 80 Meter Tower.               
                                                                   
 
      THEORETICAL WIND TURBINE PRODUCTION            01/01/95 - 12/31/99  
 
 
      Wind:      GARFIELD PK 80M WS (WS12 X 1.337)        
               BADGER PEAK MONTANA                          
 
               Wind Speeds Multiplied By  1.00 
 
      Turbine: GE 1.5 SL (1500Kw)70M ROTOR 1.08KG/M**2  
 
               Rated at:        1500 kW at 30.0 MPH 
               Maximum Output:  1500 kW at 30.0 MPH 
 
 
                                            Time           Production 
          Status               MPH       hrs      %       KW-hrs     % 
          ------              -----     ----    ----      ------   ---- 
 
        Below Cut-in       Under 10.0   8961    22.9 
 
        Cut-in To Rated     10.1-30.0  24353    62.3  15,286,850   64.3 
 
        Rated To Cut-out    30.1-56.0   5663    14.5   8,488,779   35.7 
 
        Above Cut-out       Over 56.0     89      .2 
 
        Contactor Closed               30016    76.8 
 
 
      kW-hrs at Capacity / Total kW-hrs    35.7 
 
 
      hrs at Capacity / hrs of Operation   18.9 
 
 
      Mean Wind Speed                      18.7 MPH 
 
      Energy Produced                23,775,630 kW-hrs 
 
 
 
      Annual Production Rate          5,331,350 kW-hrs 
 
      Capacity Factor                       .41 
 
 
 
 
 
      39066 hrs of Good Data   4758 hrs Missing     89.1% Data Recovery 
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The loss factors assumed for this project include 3% for availability, 2% for electrical line losses, 
7.5% for array and off-axis wind direction losses, 1% for turbulence and control, and 1% for 
blade contamination losses. The gross to net ratio is 0.862.  
 
The calculated net energy production for a single turbine on a 65 meter tower using the loss 
factors presented above is 4,410,293kWh. The net capacity factor is 33.6%.  
 
The calculated net energy production for a single turbine on a 80 meter tower using the loss 
factors presented above is 4,595,624kWh. The net capacity factor is 34.9%. 
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Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Project Summary

• Project cost is fully funded by DOE and BIA
• Disgen is the contractor serving the NCT
• Project has been sized at 30 megawatts (30MW)
• Number of turbines will be 15 to 20
• The location is on the ridge at Garfield Peak
• Electrical interconnection will be to TRECO
• Energy buyer is to be determined

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

• The project will create revenue for the NCT for 30 
years

• It will not provide low cost electricity to individual 
homes

• The concept is to create revenue for the NCT to 
provide capital for further economic development

• The NCT may own the project over time

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Complete Pre-Construction Development
• Completed Wind Studies and prepared report
• Completed site layout
• Completed photo-simulations
• Completed environmental field studies
• Completed draft Environmental Assessment
• Completed initial interconnection studies
• Completed initial power purchase agreement 

form
• Completed initial project economic pro-forma
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Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Complete Pre-Construction Development (2)

• Completed inventory of wind turbine costs
• Identified potential power purchasers
• Negotiated with Southern Montana G&T and 

TRECO
• Interfaced with Rural Utilities Services (RUS) for 

non-recourse debt
• Identified potential tax investor partners

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Open Issues

• Who will buy the energy?

• Does NCT want to own the project eventually?

• Will BIA or others have significant issues with the 
Environmental Assessment?

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Action Items
• Obtain NCT approval for LLC structure
• Find a committed Power Purchaser

• Complete a PPA
• Complete the facilities study for transmission
• Obtain RUS approval for non-recourse loan or a 

debt guarantee from BIA

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Project Finance Objectives
• Maximize Tribal Economic Benefits
• Eliminate Tribal Risk
• Avoid Need for Tribal Investment
• Allow No Tribal Debt
• Establish Tribal Employment Preference
• Utilize Production Tax Credits for Wind 

Energy
• Preserve Tribal Cultural Values
• Minimize Environmental Impacts

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Project Structure
Create Project Limited Liability Company (LLC) with Members

Northern Cheyenne Tribe
Equity Tax Investor
Project Managing Administrator (Member), 

Disgen or Other Qualified Firm
NCT and Equity Tax Investor Share in Economic Benefit
Project Managing Administrator

Manages Project, Contract Administration and  
Accounting

Project Manager Reports to NCT and Equity Investor

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

LLC Operating Agreement
• Defines Allocation of Economic Benefits Among Members
• NCT Receives:

– Landowner Payments
– Jobs and Training for Project Maintenance
– Property Tax Equivalent
– Administration Fees
– Sales Tax Equivalency

• Equity Tax Investor Receives:
– Repayment of Investment
– Production Tax Credit Value
– Commercially Reasonable Rate of Return

• Project Administrator Manages Project and Trains Tribal         
Administrators



3

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Cost Issues
• Southern indicates need for further transmission facilities 

studies; $42,000
• Disgen has obtained the funds ($50,000) from BIA 
• Financing Requires Lawyers and Analysts; 

Contracts and Modeling
• Disgen has engaged professionals, paying them upon 

successful financing; 
Estimated cost $500,00, paid from financing

• Disgen has engaged multiple potential equity investor 
candidates

Northern Cheyenne Tribal Council
Morningstar Wind Project Presentation

August 25, 2005

Estimated Tribal Economic Benefits (25 years)
Category Annual Project Life

O&M Labor (jobs) $200,000(esc) $5,000,000

Landowner Rent $  98,000(esc) $2,450,000

Tribal Administration $151,000(esc) $3,775,000
Sub Total $449,000(esc)       $11,225,000

Potential Upside

Property Tax Payments (Maybe) $1,300,000

Total Potential $12,525,000
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