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Primary Concepts:

ol recognize the right| a
generation to develop and use the natural
resources of our land; but | do not
recognize the right to waste them, or to
rob, by wasteful use, the generations

t hat come after us o




Primary Concepts:

"Sustainable development is development
that meets the needs of the present
without compromising the ability of
future generations to meet their own

needs."
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The Natural Step

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

Concentrations of substances extracted
from earth's crust;

Concentrations of substances produced by
soclety,

Degradation by physical means;
And, human needs are met worldwide.




Ecological Footprint

Sustainabllity requires living within the
regenerative capacity of the biosphere

o0 Growing crops

0 Grazing animals
0 Harvesting timber
0 Fishing

d Infrastructure

0 Fossil fuel




Three Clients:

End User
Stock holder (Taxpayer)

Grandchildren

Same Goal



Typical Product
Life Cycle & its Impacts

Energy Use *

Manufacturing, Processing
and Formation

Energy Use *

Energy Use

Product End User

Energy Use

Impacts to

Environment

e Water Pollution

e Air Pollution

e Solid Waste

e More Energy Used

e Other Forms of Pollutio

Resources Lost

o Water Wasted
e Energy Wasted
o Raw Materials Wasted




Manufacturing, Processing
and Formation

Distribution and
Transportation

Product Used, Reused & Maintained

Recycled Waste Waste
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PrOJectlons for the Peak in World Oil Production
Date

Expert

Background & Source

2006-2007 Bakhitari, A.M.S. Iranian Qil Executive
2007-2009 Simmons, M.R. Investment Banker

After 2007 Skrebowski, C. Petroleum Journal Editor
Before 2009 Deffeyes, K.S. Oil Company Geologist (Ret)
Before 2010 Goodstein, D. Vice Provost, Cal Tech (Ret)
Around 2010 Campbell, C.J. Oil Company Geologist (Ret)
After 2010 World Energy Council Non-Government Org
2010-2020 Laherrere, J. Oil Company Geologist (Ret)
2016 Energy Information Agency US Government Department
After 2020 Cambridge Energy Research US Energy Consultants
2025 or Later Shell QOil Major Oil Company

No Peak Lynch, M.C. Energy Economist



Where We Are Today

Consumption for Average Residential Customer
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Homeland Security

Vulnerability of the Electrical Grid to Natural Disasters

High-voltage power line cut by fallen tree limb near Oregon/California
border - August 10, 1996

Before
T Affected a 9-state region

Source: W. Becker, U.S. DOE



