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We Live in a Changing World



Where Carbon Reduction is a 
Requirement

2005 Warmest Year on Record

Source: J. Hansen, Goddard

Warming of 0.2°C/decade over last 30 years



Where U.S. Energy Consumption 
Continues to Grow
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Department of the Interior, 1975; 1950-2000, Annual Energy Review 2000, Table 1.3. 
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Where the global economy is very complex

After: Charles Hall, SUNY Syracuse, ASPO 2005

Resource ProcessingExploitationRaw Materials Manufacturing Consumption

And it’s largely dependent on cheap oil.

Waste Heat



Increasingly volatile, increasingly upward
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After a decade of low prices, natural gas prices 
are now more volatile at a higher level.
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US Lower 48 Oil Discovery & Production
US Lower 48: annual oil "mean" discovery & 

production with Hubbert discovery model

0

1

2

3

4

5

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

year

discovery smooth 5 yr
model Hubbert disc.
production
Hubbert disc. shift 35 yr

deepwater

Jean Laherrère Jan. 2003

depression

oil price

proration

 



2008
1930 2050

10000 kb/d

0 kb/d

5000 kb/d

Lower 48 Alaska Deepwater

U.S. Oil Production

Big, New Discoveries &                                    

New ‘Technology’ 

...only shift the curve

Lower 48

AK

DW

Source: Tom Petrie at Denver World Oil Conference

Total U.S.
Oil Production



1930

1970 2000 2050

2008

The Age of Oil



Peak Oil Graph from: ASPO.com - Colin Campbell 2004
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Source: The Oil Drum
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Earth Policy Institute from USDA & DOE data 

~75% Petroleum (assuming electric Irrigation)



Center for Sustainable Systems, University of Michigan, 2000 

~10% of Total U.S. Energy



Pineapples to Des Moines

By sea from Costa Rica
0.3 gallons

By air from Hawaii
2.8 gallons

Iowa State University, Sierra



Three Great Challenges of the 
21st Century

Energy, Climate, Food

The Perfect Storm

SS Global Economy

It’s time to 
change direction
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Wind Turbine Sizes and Applications
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Solar Options



Geothermal Options



Small Hydro Power

http://hydropower.inl.gov/prospector/
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Some Challenging Questions:

•Where have we come from, and where are we going?
•What can we learn from the past?
•How do we shift from individualism to partnerships?
•How do we improve communication and coordination?
•How do we shift from modernism (new, bigger, faster) to community?
•How do we reduce consumption and produce locally?
•Civilizations are built on surplus.  How do we shift from surplus to enough?
•A goal of communities is to provide and protect.

•How do we move to more local production?
•How do we shorten the supply chains?
•How do we move from fuel to food?

•How do we develop our local sources of energy?
•Heat, power, liquid fuels at a community scale, vs. commercial scale
•What are our local opportunities for energy efficiency and renewables?

•How do we plan for contraction and avoid collapse?



Tribal Energy Security & Sovereignty 
Through Local Self-Sufficiency
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