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“Space Ship Earth Must Be Sustainable”
Where are we going to live if we are not separated from the
consequences of our own actions ??7??

Love Your Maker as Yourself Love What You Have

Today 2005 Tomorrow 2030 ??

Martians will not want to come here, but we will want to go there.



FUEL GAUGE, GLOBAL OIL
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UNITED STATE OF THE CAR

Wealth, geogruphf_/ and
i

have led to

our obsession with cars: There’s about one

for every man, woman and child in

the U.S.

Unsurprisingly, we also consume the most ail,
aided in part by our relatively low gas taxes.

THE FLOW OF GLOBAL OIL

The balance of oil around the world, in thousands of barrels per day
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The Coming Era of Fusion Energy

The fossil fuel era is almost over. If we continue Predicted Fossil Fuel Supply
to burn fossil fuels for energy, they will last only

another few hundred years. At our present rate of use,
experts predict a shortfall in less than fifty years. - Oil 35 years

» Coal 200 years

* Natural Gas 60 years

400
Assumes world population
stablizes at 10 billion,

Energy consumption consuming at 2/3 U.S. 1985
(billion barrels of 300 —

oil equiv. per year)

}

Shortfall must be
supplied by
alternative sources
L World energy

200 consumptio

Energy available
(fossil, hydro,
non-breeder fission)
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Filling the Carbon-Neutral Gap to Approach 550 ppm COz2:
The 10/20/50% Usage Pattern

Projection of the 10/20/50% Scenario*

Solar
& Wind
& Biomass
B Geothermal
M Hydro
= Nuclear

# Fossil 50% of 946 _ ;
Total £} in 2050 : : b o |

308 of 757
Total £f in 2030

2040 2050

¥ From a study by Dr, Stanley Bull and Lynn Billman, National Renewable Energy Laboratory. Straight lines here and in Figure 2
are approximate averages over time, not revealing, for example, the dominance of wind power in the early years,
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WORLD USE OF NUCLEAR POWER
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ECONOMICS OF NUCLEAR POWER

US Electricity Production Costs
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Source: US Utility Data Inst. (pre 1995), Resource Data International (1995-)

Note: the above data refer to fuel plus operation and maintenance costs only, they exclude capital, since this varies
greatly among utilities and states, as well as with the age of the plant. On the basis of the OECD projections opposite,
capital costs in USA are 55% of total for nuclear, 45% of total for coal and 16% of total for gas. Grossing these up on
this basis for 2001 gives 3.73 c¢/kWh for nuclear, 3.27 ¢/kWh for coal and 5.87 c/kWh for gas.



Energy Prices to Hectriaty Garerators by Source
(1996 Dollars per Million Bw)
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THE REAL COST OF GASOLINE

What U.S. drivers pay to fill the tank varies slightly by

location and reflects the costs of turning crude into the
gasoline that is sold at more than 130,000 outlets. Extel
nal costs are harder to nail down; estimates vary widely

TOTAL $4.03

2 \ HIDDEN GAS COSTS $2.46
A Leaking oil from refineries,

_ distribution centers

Risk of macroeconomic disruptions;
temporary oil shortages lead

1o short-term disruptions in
employment

— Global warming cost
of carbon emissions

L——Local pollution (tailpipe emissions);
effects on respiratory health,
especially among vulnerable
populations

Traffic accidents

Congestion: value of time lost
in traffic jams, fuel wasted

i
.

U.S. GAS COSTS S1.57

l 1 Flexible
State and federal taxes 27%
U.S. average: 42.7¢ per gallon

Highest: Hawaii, 54.7¢ per gallon
Lowest: Alaska, 26.4¢ per gallon

Fixed
. M —-Crude oil 48%
=== Refining 15%

——— Distribution and marketing 10%

CHART BY 5W INFOGRAFPHICS. JANUARY 2004 AVERAGES. SOURCES: ENERGY INFOR-
MATION ADMINISTRATION AND AMERICAN PETROLEUM INSTITUTE {U.S. GAS COSTS);
AN PARRY [HIDDEN GAS COSTS)



Worst source of industrial air pollution =Electric
power plants

* More than 159 million Americans live in communities with unhealthy
air. Air pollution from power plants alone contributes to an estimated
30,000 premature deaths, hundreds of thousands of asthma attacks,
and tens of thousands of hospitalizations for respiratory and
cardiovascular illnesses each year.

» Dilution has been the Solution, Air is getting dirty

« 67% of SO,
« 25% of No,
« 40% of CO,
* 33% of Hg
« US, 1998



Pollutant Emission Factors for
Electrical Generation (g/kWh):
The Total Fuel Cycle*

Energy Source CO, NOy SOy
Coal 322.8 1.8 3.400
Oil 258.5 0.88 1.700
Natural Gas 178.0 0.9 0.001
Nuclear 7.8 0.03 0.030
Photovoltaics 5.3 0.007 0.020
Biomass 0.01 0.6 0.140
Geothermal 515 TR TR
wind 6.7 TR TR
Solar Thermal 3.3 TR TR
Hydropower DES) TR TR
TR = trace * Fossil fuel emission factors

. i /—\
1 with biomass Q/

fuel regrowth
program

provided by the American Gas
Association; nuclear and
renewable energy sources from
the Council for Renewable Energy
Education.

jon:

Source: Solar Energy Industries Associat
Solar Thermal Water Heating: The U.S. |
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Greenhouse Gas Emigsions from Electricity Production

1400
o Indireck, frarm life cwcle
1200 4
m Direct emissions rom
1000 - urning

Twin bars indicake ranges
gram3  app .

CO.
equivalent

{ k¥h GO0

401 -

200 -

. 4 . 100 IﬂE‘._I 10 21 19
|:| A I 1 I 1
Cioal EHas Hydro Solar PY Wind MNuclear

Source; [AEA 2000



Non-fossil Energy Source
Advantages and Disadvantages

Energy Sources Advantages

Disadvantages

Fission * Clean, no CO,

(Nuclear Power) < Does not produce
(45 Years) immediate pollution

(2700 Years-Breeder)

» Waste disposal is difficult
» Safety concerns

Hydroelectric < Clean, no CO,
(mostly utilized)

e Dam construction

destroys habitats
» Geographically limited

wind * Clean, no CO,
(low utilization)

* Huge numbers of
windmills required for
adequate power generation

e Geographically limited

Geothermal
(low utilization)

 Clean, no CO,

» Geographically limited

Solar * Clean, no CO,
(under utilized)

* Huge number of solar
cells required for
adequate power generation
» Geographically limited

11



FUEL NEEDED FOR ONE YEAR OF POWER
PLANT OPERATIONS (1000 MWe)




NUCLEAR FUEL CYCLE
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Solar Hydrogen Cycle

a-

Solar Cell

- Electrolyzer Cell

S

Water Water

Micro hydro



Alternative Fuels (non-petroleum based)

Biodiesel B20 Recycled cooking oil, soybean
oil, animal fats, rapeseed oil
Ethanol E10,E85 Corn, grain, agricultural waste
Methanol M85 Natural gas, coal, biomass
Natural Gas |CNG/LNG wells
Propane LPG Byproduct of petroleum refining
or natural gas processing
Hydrogen Compressed gas | Natural gas, methanol,
cryogenic liquid | water + electricity
metal hydride




WHAT IS OUR GOAL??

« TOMOVE THEUSA TO A
SUSTAINABLE SOCIETY

e WITH EQUALITY OF OPPORTUNITY
FOR ALL OF THE WORLDS CITIZENS

e WITH JUSTICE FOR ALL WORLDS
CITIZENS




World Population Unequal Wealth

Year

Annual Oill
Consumed

Global
Population

Equal Fuel for
All

Fuel for USA
Person

US % Global
Population

Air Quality

2005

2005
29,200,000,000 Brls

6,100,000,000 People
4.31 gallons gas/Year
865 gallons gas/Year

4.7%
Getting Bad

2015
23,750,000,000 Brls

6,800,000,000 People
3.14 gallons gas/Year
646 gallons gas/Year

4.6%
Getting Worse



Over North America
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“Space Ship Earth Must Be Sustainable”
Where are we going to live if we are not separated from the
consequences of our own actions ??7??

Love Your Maker as Yourself Love What You Have

Today 2005 Tomorrow 2030 ??

Martians will not want to come here, but we will want to go there.



We Are Not Responsible For Our
Own Actions!!!

Madison Avenue Tells Me So!!
My Government Tells Me So!!
My Life Style Tells Me So!!

My Wealth Tells Me So!!
Corporate America Tells Me So!!

My Conscience Appears To Be Silent



Each of Us Must Become Responsible
For Our Own Actions

Responsible Not Responsible
Actions Actions
« Buy Fuel Efficient Car  Buy a Gas Guzzler
 Buy Solar PV & Hot Water « Use SDG&E
e Conserve Energy  Waste, you can afford it
« Conserve Water e Rain will come, flush now
 Recycle all Materials « Land fills are not full
 Buy What Your Really Needs More/Bigger Is Better
e Save Money e (o Into Debt to Buy Stuff
* Repair & Maintain e Through Away & Buy

New



Each of Us Must Become Responsible
For Our Own Actions

Responsible Not Responsible
Tax Policy Tax Policy
o Support Fuel Consumption < Fight To Keep From
Taxes For Fusion/Solar Paying Your Fare Share

R&D

* Support Sewer Taxes for « Assume that air will clean
Companies & Cars that use jtself without your

Air as a Sewer intervention it always has
* Support Balanced Federal « spend Your Children's
& State Budgets Future



Each of Us Must Become
Responsible For Our Own Actions

Responsible Not Responsible
Advocacy Advocacy
* Support Nuclear Fission o Let Utilities Decide
» Support Nuclear Fusion o Let Utilities Decide
 Support Renewable Energy o Let Utilities Decide
e Support Public Transportation * Fight Mass Transit
Earth Citizens Earth Citizens
« Stewardship of Earth e Consumer is King
« Value All Species e Only Man Counts
« Manage Ocean Fisheries e Catch All You Can
 Farm Land Wisely  Use More Chemicals

e Love Your Maker as Yourself < Love What You Have



YOUR CHOICE “PEACE OR WAR”

Hot Water

Heat/Cool
Chemicals

DEMOCRATIC Solar Energy Empowers People CENTRAL POWER Controls People
Poverty to Prosperity Rich Get Richer Poor Get Poorer
Restores the Earth for Animals & Humans Polluts Earth & Air for Animals & Humans
Ends Cental Power Politics of Greed Cental Power Politics of Greed
Soft Path is “The Only Path to Peace” CENTRAL POWER Path is “The Path to Resource War”

People Join Together “To Give Peace A Chance” People/Nations Fight “Have’s versus Have Nots”



Petroleum Products and Uses

Petrochemical
Feedstocks
Alcohols, Resins, Ethers
Fibers

Medicines

Cosmetics

(29%)

Asphalt and
Road Oil
Paving
Roofing
Waterproofing

(3.2%)

Lubricants
Lubricating Oils
Greases
Transmission Oils
Household Oils
Textile Spindle Qils

{1.2%)

Kerosene

Still Gas Refinery Fuel

4.4%)

Liquified Refinery Gases

Petrochemical Feedstocks
Space Heating, Cocking
Synthetic Rubber

4.6%)

Petroleum Coke

Residential Fuel Qil
ler Fuel

Boiler Fus

Kerosene - Type
Jet Fuel

| (0.3%)

Distillate Fuel Oil
Home Heating Cil

Diesel
Refinery Fuel
Industrial Fuel

(22.5%)

Fuel

I“Sp's:cial
Naphthas
Solvents
Paint Thinner

©.3%

Aviation
Gasoline
©.2%)

Waxes

Used for:

Fruits, Vegetables
Candy, Chewing Gum
Candles, Matches
Crayons, Pencils
‘Sealing Wax

Canning Wax

©.2%)

Miscellaneous

Products

Absorber Gil

White Machinery Oils
Cutting Oils -
Candymaking, Baking Qils
Technical Oils

Medicinal Sa!\l.res, Qintments

Motor
Gasoline

45.7%)

Petroleum: An Energy Profile 1999
Energy Information Administration
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NEW FUELS,
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Hydrogen and

! other alternative

fuels aren't all
green once we
account for the
net, or “wellHo-
wheel,” energy
used, which
includes the
energy needed f
extract, refine an
distribute the fuel



“Don’t put all National energy eggs in coal/oil/gas basket”
Solar Has Fuel Price Escalation Resistant Eggs.

Concentrating Solar Power (CSP) has 600 MW/Year potential
"MIRRORS WITHOUT SMOKE"

PV
20 MW Today
500 MW 2006

British Petroleu

Dish/Engine
Concentrator PV +
100 kW Today

Power Tower
10 MW Today
500 MW 2006

DOE's 10 MWe Solar
Two Commercial
Prototype Plant uses an
advanced molten salt

heat transfer system.

!

Parabolic
Trough
354 MW Today
1000 MW 2006

Aerial view of SEGS plants,
354 MW, Kramer Junction,

California and have been in
successful operation since

the late 1980's.

Duke Solar

Solar
Buildings
Not Counted Today**
2000 MW 2006

Day lighting  Industrial

Process Heat,
<« ]
é Hot water

Air Conditioning

Zero Net Energy
Buildings

Oak Ridge
National Laboratory
(ORNL)

SOLAR SUPPLY OPTIONS 1000 MW/YEAR

SOLAR DEMAND
REDUCTION
400 MW/YEAR

HHO01/006D-2

Solar could provide .7% of National capacity by 2006.
Restore DOE solar energy line item funding to 2001 level while keeping solar building at 2003 DOE request.

** near 2000 MW today



53,00 GASOLINE AND ITS COST

The price of a gallon of gas in the U.S. just keeps going
down, important exceptions aside
32.50
52.00
31.50
o =
1920 1930 1940 1950 1960 1970 1980 1990 2000 200!

GASOLINE’S END:
NOWHERE IN SIGHT

Engines are growing smaller yet more
powerful, while gas gets cheaper. The
result: a big hurdle for alternative fuels, which stil

require significant amounts of fossil fuels to produce.

1975 1987 200a | BIGGER
CARS, NOT
Meogempg  13.1 721 0.8 BETTEk
fverngeweight ~ 4,0600bs  3,2201bs 4.066 Ibs JM“'EAGE .
umps in vehicle
Mveroge hosepower 137 118 208 size and engine
horsepower,

fweroge 0—60 14,1 sets 13.1 secs 100ses | 19752004

Sowrce: Environmental Prolection Agency



Daily Barrels

Consumed by |Annual Barrels

World
4,000,000
6,000,000

12,000,000
30,000,000
58,000,000
61,000,000
70,000,000
80,000,000
65,000,000
35,000,000
25,000,000
18,000,000
15,000,000
12,000,000
11,000,000

Consumed by World

1,460,000,000
2,190,000,000
4,380,000,000
10,950,000,000
21,170,000,000
22,265,000,000
25,550,000,000
29,200,000,000
23,725,000,000
12,775,000,000
9,125,000,000
6,570,000,000
5,475,000,000
4,380,000,000
4,015,000,000

Total Barrels
Consumed by World
from beginning or oil
use until current
Decade

1,460,000,000
3,650,000,000
8,030,000,000
18,980,000,000
40,150,000,000
62,415,000,000
87,965,000,000
117,165,000,000
140,890,000,000
153,665,000,000
162,790,000,000
169,360,000,000
174,835,000,000
179,215,000,000
183,230,000,000

DECADE

DECADE = CENTER
S YEAR
1930's 1935
1940's 1945
1950's 1955
1960's 1965
1970's 1975
1980's 1985
1990's 1995
2000's 2005
2010's 2015
2020's 2025
2030's 2035
2040's 2045
2050's 2055
2060's 2065
2070's 2075

OIL and PEOPLE,
OIL MUST BE USED TO DEVELOP A SUSTAINABLE LIFE STYLE FOR THE UNITED STATES AND THE WORLD
B. Butler 8/26/2002

GLOBAL
POPULATION
HISTORY AND
ESTIMATES**
1,700,000,000
2,000,000,000
2,500,000,000
2,900,000,000
3,200,000,000
4,600,000,000
5,200,000,000
6,100,000,000
6,800,000,000
7,400,000,000
8,000,000,000
8,800,000,000
9,300,000,000
9,300,000,000
9,300,000,000

* Assumes U.S uses 10% of global oil supply and One Barrel of Qil equals 85 Gallons of Gasoline
** Time Magazine August 2002
*** United States Census Bureau "Stastical Abstracts of the United States 2001"

UNITED STATES

POPULATIION

HISTORY AND

ESTIMATES***
126,000,000
140,000,000
162,000,000
190,000,000
213,000,000
236,000,000
265,000,000
287,000,000
312,000,000
337,000,000
364,000,000
389,000,000
389,000,000
389,000,000
389,000,000

OIL LEFT
IN
GLOBAL
FUEL
TANK
99.2%
98.0%
95.6%
89.6%
78.1%
65.9%
52.0%
36.1%
23.1%
16.1%
11.2%
7.6%
4.6%
2.2%
0.0%

GLOBAL

GALLONS | GALLONS

OF

UNITED
STATES

OF

u.sS.
Populatio

GASOLINE  GASOLINE | n as % of

PER
PERSON

PER YEAR* PER YEAR*

0.77
0.99
1.58
3.40
5.95
4.36
4.42
4.31
3.14
1.55
1.03
0.67
0.53
0.42
0.39

PER

Global

PERSON Populatio

98
133
230
490
845
802
820
865
646
322
213
144
120
96
88

n
7.41%
7.00%
6.48%
6.55%
6.66%
5.13%
5.10%
4.70%
4.59%
4.55%
4.55%
4.42%
4.18%
4.18%
4.18%
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