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Project Participants
• Warm Springs Power & Water Enterprises
• CTWS Dept. of Natural Resources
• DW McClain and Associates: Project 

Management
• OSU Energy Research Laboratory: Wind 

Modeling
• Elcon Associates: Transmission System 

Studies
• Northwest Wildlife Consultants: Biological 

Review



Location of Study Areas:
• May 2003 – January 2005
• All sites are on Tribal Trust property
• Data Collected at Four Locations

– Handley Ridge on the north boundary of the 
reservation.

– Eagle Butte near the city of Warm Springs
– Island Ridge near the center of the reservation
– Mutton Mountain near the Kah Nee Ta Resort





Mutton Mountain Evaluation
• Redeployment of Anemometers

– All Towers Have Multiple Anemometer Elevations
• Mutton Mountain Tower Site #1  

– 50 Meter Tower Not Moved
– Instrumented in May 2003

• Mutton Mountain Tower Sites #2
– 30 Meter Tower 
– Instrumented in May 2005

• Mutton Mountain Tower Sites #3
– 50 Meter Tower 
– Instrumented in May 2005

• Mutton Mountain Tower Sites #4
– 50 Meter Tower 
– Instrumented in June 2005

• Mutton Mountain Tower Site #5
– 30 Meter Tower  
– Instrumented in June 2005

• Shaniko Butte Area
– 30 Meter Tower
– Instrumented in June 2005
– Site also provides regional wind data for Mutton Mountain site



Mutton Mountain Site 
Characteristics

• Complex Mountainous Terrain
• Ridge Line Runs Northwest 
• Compounded By North-South Ridges 
• Elevations Between 3,800 and 4,400 feet 
• MM Tower #1 Set at Highest Elevation
• 3 Years MM #1 Data Annual Ave. Wind Speed 

– 11.2 mph @ 10 Meters
– 14.3 mph @ 30 Meters
– 15.3 mph @ 50 Meters

• Dominate Wind Direction From West
– West/Northwest in Summer
– West/Southwest in Winter



OSU Wind Energy Modeling
• Average Wind Shear Coefficient:

– Estimated To Be 0.134 (30m-49m)
• Wind Flow Model Results For Average Wind Speeds

– 11.9 mph @ 10 Meters
– 14.4 mph @ 30 Meters
– 15.3 mph @ 50 Meters
– 17.6 mph @ 100 Meters

• Actual Data Is Very Close To Modeling Predicted Results
– 11.2 mph @ 10 Meters
– 14.3 mph @ 30 Meters
– 15.3 mph @ 50 Meters

• Confidence Level Of Model Is High
– Hub Height Wind Speeds
– 17.5 to 18.5 mph @ 100 Meters



Area of Interest WithTree Flagging Signs











Ridgelines Identified For Potential Development





Estimates of Installed Capacity

Model Uses Two Wind Turbines
• GE 1.5 MW 
• GE 2.5 MW
• Power Curves Obtained From GE
General Specifications



Number of Turbines
Lateral Spacing 
• GE 1.5 MW - 3 diameter spacing
• GE 2.5 MW – 4 diameter spacing
• Four 2.5 MW turbines for every five 1.5 MW 

turbines in same area



Installed Capacity Estimate



Capacity Factor



Capacity Factor By Month



Annual Energy Production 
Estimate

• GE 1.5 MW Turbine 
• Power = (1500 kW) (25 Turbines) (.32 capacity factor) (8760 hr/yr)
• 105,120,200 kW-hr or 105,120 MW-hr per year

• Revenue Estimate
• @ $0.07/kW-hr
• $7,358,000 per year

• GE 2.5 MW Turbine 
• Power = (2500 kW) (25 Turbines) (.32 capacity factor) (8760 hr/yr)
• 120,669,000 kW-hr or 120,669 MW-hr per year

• Revenue Estimate
• @ $0.07/kW-hr
• $8,446,830 per year



Other Studies:
Environmental Study:
• Preliminary reconnaissance completed
• Area is not a major raptor area
• No Threaten and Endangered Species found in area

Transmission Interconnection Study:
• Nearest Transmission Lines
• 69 kV line 8 miles south of project 

– Wasco Electric (REA)
• 230 kV line 8 miles north and west of project

– Bonneville Power Administration
• Multiple Options Under Study

Road Access Study:
• Main access road into the area is adequate
• Existing roads to turbine sites are limited

– Older logging haul roads, not all weather
– Older logging spur roads, not enough turning radius
– No roads to several sites, jeep trails



Studies & Activities to Begin
• Finalize report to DOE
• Report conclusions to WSPWE BOD & Tribal Council
• Obtain funding source for next steps 
• Install additional met tower site, on ridgeline north of 

existing met sites
• Environmental Study:

1. More detailed surveys required
Transmission Interconnection:
• Determine best connection for resource 
• Road Access Study:
• Determine what routes are best for development
• What access roads into the area are adequate
Economic modeling
• Begin discussions with outside potential partners



Conclusion:
• Mutton Mountain Area Is The Best Site With 

Potential For Wind Energy Development.
• Tribal Council supports and request  we 

advance this study and report back what 
conclusions and recommendations we have 
for development.

• Keeping energy team informed and involved 
• Engage community & committees 
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