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National Renewable Energy Laboratory
iOnly national laboratory dedicated to 

renewable energy and energy efficiency R&D
iResearch spans fundamental science to 
technology solutions

iCollaboration with industry and university 
partners is a hallmark

iResearch programs linked to market 
opportunities



Major NREL Technology Thrusts
Demand Side

Hybrid Vehicles
Fuels Utilization
Buildings Energy

Technology

Federal Energy
Management

Advanced Industrial 
Technologies

Cross Cutting
Basic Energy Science
Analytical Studies
International Programs
Tribal Energy Program

Supply Side
Wind Energy 

Solar Photovoltaics

Concentrating Solar 
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www.eere.energy.gov/tribalenergy/guide/

Tribal Energy Program

Tribal Energy Program Tribal Energy Guide

Tribal College – Teach the Teachers July 12-16, 2004
BIA/DOE/NREL Biomass Energy Workshop Sept14-16,2004



Costs of Electricity with and without External Costs
New Generation in ¢/kWh

25.6-50.60.625-50Photovoltaics

10.2-14.70.2-0.710-14Nuclear

8-121-37-9Biomass

6.3-19.92-154.3-4.8Coal/lignite

4.4-9.01-43.4-5.0Natural Gas

4.05-6.250.05-0.254.0-6.0Wind

2.4-8.70-12.4-7.7Hydropower

Total 
Costs

External 
Costs

Generating
Costs

Electricity 
Source

Worldwatch: State of the World 2003



New Energy Options

Geothermal

Biomass

Solar Hydro

Wind



Blackfeet Reservation, MT



Installation Year
2000
Bay Mills Indian Community - MI
Hopi - AZ
Rohnerville Rancheria - CA

2001
Houlton Maliseet - ME
Iowa Tribe of Oklahoma - OK
Robinson Rancheria - CA 
Shakopee Mdewankan - MN
Shoshone-Bannock - ID
Ugashik Traditional Village - AK
Soboba Band of Luiseno Indians - CA
Tanana Village - AK 
Walker River Paiute - NV
Winnebago Tribe of Nebraska - IA
Kaw Nation - OK 
Flandreau Sioux - SD
Fort Peck - MT
Fort Yukon - AK
La Jolla - CA
Quinault - WA
Duck Valley - NV
Pine Ridge - SD
Otoe-Missuria - OK
Fort Belknap – MT
Fort Hall - ID

2002
Caddo Nation - OK
Sac & Fox - KS
Navajo - AZ
Sherwood Valley Rancheria - CA
Quileute - WA
Grand Portage - MN
Potawatomi - KS
Crow - MT
Table Bluff Reservation - CA
Stererts Point Rancheria - CA
Sisseton - SD

2003
Northern Cheyenne - MT
Cheyenne River - SD
White Mountain Apache - AZ
Las Coyotes Band of Indians - CA
Ysleta del Sur - TX
Augustine Band of Mission Indians - CA
Pascua Yaqui - AZ
YKHC - AK

NREL Native American Anemometer Loan Program Installation Sites 
(22 Jan 04)

Legend
Monitoring Completed
Anemometer installed

Indian Reservation or 
Alaska Native Village Area







Hydropower Resource







Hydro Power





Tribal RE Resources

Solar Wind

~4.5 times U.S. annual generation 14% of the U.S. annual generation



Icepag

Biomass & Bioenergy Flows

Process Residues
black liquor

sawdust
bark

Bioenergy
stalks & straws
harvest residues
forest slash
forest harvest for energy
plantations

Energy
Services

heat
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Biomass
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Consumers
MSW clean fraction
yard trimmings
constr. & demolition
wood
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CO2 over the Past 1000 Years

Source:  Adapted from W.M. Post, T.H. Peng, W.R. Emanuel, A.W. King, V.H. Dale, and D. DeAngelis.  
American Scientist, 1990.  “The Global Carbon Cycle.”
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Source:  Adapted from W.M. Post, T.H. Peng, W.R. Emanuel, A.W. King, V.H. Dale, and D. DeAngelis.  
American Scientist, 1990.  “The Global Carbon Cycle.”
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Globally Unprecedented Levels of CO2



Warming Temperatures

Reducing Ice Pack

Possible Collapse of the Earth’s 
Circulatory System

Bleaching of Coral Reefs







Electric Power Research Institute
Electricity Technology Roadmap

Stabilizing atmospheric concentrations of CO2 at 550 ppm (twice the 
pre-industrial concentration level) would require that 75% of electricity 

be generated from zero-emitting sources by 2100, and that carbon 
intensity (Carbon/$GDP) be no more than 10% of today’s value.



Mercury Contamination
of Fish

Closely correlated with 
Power Plant Emissions



After a decade of low prices, natural gas prices 
are now more volatile at a higher level.
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Monthly price (real 2003 dollars)

Monthly price (nominal dollars) Futures strip (from Nov. 5, 2003)

$6.00 Current

$5-6/MMBtu

$8.30 December

Fundamental
Shift

?
$2-3/MMBtu

Sources: Nymex, EIA and Bureau of Labor Statistics.  Data current through May 2003.







Energy Security & Sovereignty 
Through Local Self-Sufficiency

Interdependence Independence

“We’re all in this together.”

National Grid
Oil Imports

Air Pollution
Water Contamination

Shrinking Planet
Agro-Industry

“He who has the gold, 
makes the rules.”

Self sufficiency

Local Community
Food (Earth)

Air
Energy (Fire)

Water

Community of Cooperation

“Share and share alike.”



The Tribal Energy Development Challenge

Tribal Council 

Tribal Energy Use & GrowthLegal
Residential, Commercial, 
Casino & Industrial LoadsSovereignty,

Codes & Standards,
Contracts, Legal 

Authority Tribal 
Champion
Or Team TechnologyEnvironment

Financing Power Markets

On-Site Energy 
Displacement,

Merchant Power Sales,
“Green Tag” Sales

Strategic Plan 

Energy Resources,
Technology OptionsEarth, Air, Water, 

Sacred Sites, 
Wildlife & Plants

Tribal Resources,
RUS Loans,

Federal Grants,
“Green Tag” Sales

Partnerships
Projects 



Progressive Partnerships
For Rural Economic Development and Local Self Sufficiency

Interdependence

Information Sharing
Business Development

Economic & Financial Equity
Quality of Life for All
Survival of the Planet

Independence

Tribal Capacity Building
On-site Production

Local Cultural Integration
Local Quality of Life

Local Pride 



were 
the size 
of an Apple,

Then her life-giving atmosphere 
would be thinner than an Apple’s peel!

If
Planet 
Earth...



IndependenceInterdependence
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