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Theodore Roosevelt, 1910

òI recognize the right and duty of this 

generation to develop and use the natural 

resources of our land; but I do not 

recognize the right to waste them, or to 

rob, by wasteful use, the generations 

that come after usó

Primary Concepts:



Primary Concepts:

Brundtland Commission, 1983 

"Sustainable development is development 

that meets the needs of the present 

without compromising the ability of 

future generations to meet their own 

needs." 



A sustainable society won't be subject to 
systematically increasing:

Concentrations of substances extracted 
from earth's crust; 

Concentrations of substances produced by 
society;

Degradation by physical means;

And, human needs are met worldwide.

The Natural Step



Ecological Footprint

Sustainability requires living within the 
regenerative capacity of the biosphere
ðGrowing crops
ðGrazing animals
ðHarvesting timber
ðFishing
ðInfrastructure
ðFossil fuel



Three Clients:

End User

Stock holder (Taxpayer)

Grandchildren

Same Goal







Peak Oil
Projections for the Peak in World Oil Production



Where We Are Today
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Source: A Micro-Grid with PV, Fuel Cells, and Energy Efficiency, Tom Hoff, Clean Power Research.com 



Homeland Security

Vulnerability of the Electrical Grid to Natural Disasters

Before After

Source: W. Becker, U.S. DOE

High-voltage power line cut by fallen tree limb near Oregon/California 

border - August 10, 1996

ÅAffected a 9-state region

ÅLasted up to 3 weeks in some areas

ÅAlmost 16 million people affected in California alone

Source: W. Becker, U.S. DOE



Vulnerability of Our Economy

to Power Outages

ñIt is not the cost of electricity that drives our 

decision-making process, rather it is the cost of 

NOT having electricity.ò

Jeff Byron, Energy Director, Oracle Corporation 

High-Value Situations: Reliability, Power 

Quality

Nationwide = $35 B to $70 B in losses per year
Source:  DOE Strategic Plan for Distributed Energy Resources, September 2000

Phone 800 # Srvcs = $150K - $225K/hr

Stock Brokerage = $5M - $7M/hr

Credit Card Srvcs = $2M - $3M/hr





Katrina
Aug 29, 2005

800,000 

Louisiana 

outages

300,000 

Mississippi 

outages

Katrina Storm Surge approaches Michoud plant, 

photo by Entergy Michoud plant manager Don McCroskey





Linear Energy Flow



Austin, Texas

Å2003 Population: 681,437 

Å16th Largest City in United States

Å2003 MSA Population: 1,377,633

Å47.7% change: 1990-2000

ÅCity owned Electric Utility

Å360,000 customers

Å10th Largest Municipal

ÅLive Music Capital

ÅForbes Top 10 for Business
(May 24, 2004)

ÅEAC ïOnly I&M program in Nation 

in always attainment area 

(no CMAQ funds)



The world is a dangerous place to live, not 
because of the people who are evil, but 
because of the people who don't do 
anything about it.

The point of philosophy is to start with 
something so simple as not to seem worth 
stating, and to end with something so 
paradoxical that no one will believe it.

Albert Einstein

Bertrand Russell



Vision For Clean, 

Affordable and Reliable Energy

ÅEnergy Efficiency is at the top of the list 

ÅTechnology advances will make solar and wind 

both the dominant and the most affordable 

way to make electricity ðthrough both 

centralized and decentralized generation. 

ÅMajor technological targets should be zero 

energy buildings and ultracapacitors
(contôd)



Vision For Clean, 

Affordable and Reliable Energy

ÅTransfer almost all our transportation sector fueling to
biofuels and the electric grid through mass production 
of flexible fuel plug - in hybrids. Eventually unify the 
transportation and electric sectors into one electric 
system running off multiple fuels.

ÅAll new coal facilities should be integrated gasification 
combined cycle units with carbon capture and 
sequestration.

ÅAny new nuclear should be required to achieve a waste 
reduction ðboth in volume and radioactivity ðof current 
nuclear wastes.



Climate Protection Plan

ÅMunicipal Plan

ÅUtility Plan

ÅHomes and Buildings Plan

ÅCommunity Plan

ÅòGo Neutraló Plan


