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Energyand Economic Prosperity are Relatehd
Responsibléndustrial Ecology Is what we nedd

Disclaimer:The opinions that are contained on this title slide and all of the slides in
section #9 on Energy and Environmental Policies of America are the sole opinions of
Richard F. Storm, P.E. These opinions do not represent the views of Storm Technolog
Inc. or any of the companies that are affiliated in any way with Storm Technologies, Inc.

Richard F. (Dick) Storm, P.E.

Section 9
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Industrial Ecology Is what we neéd

(My shortdefinition of IndustrialEcologyis. Thepracticeof utilizing Energyby Industryso
that productsmay be manufacturedto improvethe quality of life, Productivityof industry
andto build better thingsfor better living. All for the advancemenbf Humankind

Responsible Environmental Protection while PoweringY S NA OF Qa4 L Yy Rdza

Industrial Ecology is used to substitute for Environmental 7 because the Environmental
Extremists have Hijacked theterm i En v i r o naménmatleatIsymonymous with
A B u absotitely nothing anywhere neara ny o (BeA0N A N)AO s

My takeonii | nduEd oli adoyimprove living conditions and improve the quality of life
for all of the people of the planet, by beingin Go & ¢t e waaf &0 8§l Green earth, and using
the natural resources given to us by the Creator in a wise manner. Muchoftheipot en
for delivering these i Good Wo r kaedopowered by energy. Can we the engineers that
understand, somehow convince the politicians? So far, we have done an inadequate job of

communicating the facts about the relationship of Energy and Economics!
Here is an overview:

© STI, Storm Technologies, IqAll Rights Reserved July 2009



Will Washington Ever Get it?

Energy is what Powers the Economy!

Dependency Problem

Total domestic oil supply vs.
net imports, in millions of

barrels per day :
2 Imports: E

10.58 12.35
9 \ /f

/ supply:
< 4.29 6.83

‘85 '90 ‘95 ‘00 ‘05e

3

Source: Energy Information Administration
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RESULTS

All forms of energy are needed to
sustain Ameri caodos H
Development Index!

Ameri cads Energy sho

U Provided from domestic sources

U Should include all of the Traditional
Forms of Energy, including; Coal,
Oil, Nuclear and Natural Gas
which remain about

92% of what we utilize now!

At Arab Oil Embargo in 197417 USA
imported 25% of total T now about 60%

© STI, Storm Technologies, IgAll Rights Reserved
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This is currently providing
Energy from wi't
® borders to power our

i transportation and industrial
sectors of the economy.

i Important, but only about 5%

of our total oil supply.

To put this into perspective, imagine 22 of these side bysilid OK ny ¢ A Y
each passing 1 million barrels/day of oil. This is how much oil we use eachMdstyof
our oil is used for transportation.

© STI, Storm Technologies, InAll Rights Reserved July 2009
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Where is OIil Energy Used?

Daily Oil Consumption in the USA

RESULTS

16

13.8

14

12

10

Million Barrels Per Day

Source: EIA QS—'
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How about Economic Prosperity? g/ K

Balance of Payments? American Competitiveness with the world?

RESULTS

How many dollars are sent from the USA for 14 million
barrels of oil per day i on an annual basis?

(14 million BBLG6s) (365 days/ yce

=$306,600,000,000.00
Or $307 Billion

This will be over $700 billion when oil is above $140/bb

Note: Just for comparison; Wal-Mar t 6s t ot al b u s
(2007) was about $380 bil
Exxon Mobil 6s business revenue f

© STI, Storm Technologies, IqAll Rights Reserved July 2009
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What about Transportation Fuels?

RESULTS

> Can Bio Fuels Replace Imported Oil?

Energy Equivalents

146000 1~ _
136000 1
126000 1
116000 1
106000
96000 1~ -
86000 |y —

76000

Eyhyl  Pure Ethyl Gasoline Kerosene Diesel
Alcohol Alcohol
Denatured
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How is the Total Energy in America Cons

RESULTS

STORM

Energy Consumption by Sector

Transportation

20%

Source: EIA
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Manufacturing Jobs vs. Trade Deficit

RESULTS

(20002008)
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Manuiéstiiungdobs 1 200

U.S. Employees in Manufacturing (in Thousands)
U.S. Trade in Goods Deficit in Billions of Dollars
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U.S. Manufacturing Jobs (ifn thoEsa!

RESULTS
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Over 4.7 million manufacturlng Jobs have been lost since é
manufacturing peaked:in'1998
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Does Energy Use and Economic Prosg

RESULTS

| am just an engineer, not an Ivy League University Trained Economist, the
facts look pretty obvious to me? Energy begets a better quality of life.

Energy = Quality of Life
Poverty Reduces Global Security

Affluence

Qatar

.y Bahrain

sz
%-—h m B
O =
= E '.,,.—rSouth Africa
Qo e .
A =2 m -Bulgaria
oe : N
100 . “ S
1,000 10,000 100,000 S
Annual Energy Consumption per Capita
(kgoe / person / yr)
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Living Better Electrically

This was once taught in school. Now, they are indoctrinated wit
junk science Environmental Extremism.

Coal Use Linked to Economic Growth

RESULTS

240 GDP
Coal-fired
& Generation
- 200 -
I
2
& 160
x Total Energy
Q -
b 120 Consumption
ED | ] I
1970 1980 1990 2000

Year

Coal-fired generation and GDP have grown
ar nearly the exact same pace over last 30 years

GOF: [LE DT, Bushait of Esovorids Andiin

N=TL Eriirgy & Elhiviroiy! ELL Anisudd Erirgs Reéviie 2003
—

Cav0 dney IPSCon Jane 15 2068
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Electricity and Economic Prosperity
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Electricity and Economic Prosperity were once widely understood, even by the
general population. This ad is from Fortune Magazine, 1952.

o

eee LIFEBLOOD OF AMERICA

Sixty seconds of evers minute every hou. . .aronnd
the clack...day in and day our....all America lives,
moves. and works o the thythmic pulse of cloctric
power. It ix the lifeblood chat puts the colossal produc-
tive serengch into U.S. Tndustey . .. tht gives our nacion
the healchiest living sandards the world has cver
kaown. For few indeed are the present day activitics of
factory, mine, faren, bome, and office. . of your own
daily_routine. . .that are noc depeadeat on electric
power...and to a far greater extent than is gencrally
reulized, For insaance, its largescale use in indusiry
ELECTRICATY.., today gives eacl ¢ equivalent of aver 200

so much for so many Telpers. Add in the face chac many of today's vital mate-
for so little: tials—sach as aluminum, bigh-geade steels a0d abeasives
€0 work them, electro-chemical and mecalluzgical prod-

ucts—are available only dirough the magic of electic
power. And Mrs. Ametics haedly needs reminding of
the frecdom she gets from household drudgery of by-
gone days with hee myriad elecerical servants. . meeely

1

03 o'« i of by wum« L
The Babesck & Wik
o s i S 1o sl

e, use, or dn is 5o generally taken for granted s the

aresc muliplir of productivie, the greaesc work—

CTRICITY.

Eu:ml:l as it s 10 our national economic strength,

d modern scandard of living, clecteic power

is still Amrnm 's best huy . . costs industry less than one

pee cent of total product value. . .che average family

only i few cenrs 4 duy. . .with both now using more
o,

To keep the iant elecrical heart of Americ beating
healthil, the nation's power companics have already
planned fur in advance 1o meer foresceable growing
demands, Oaly = lack of necessary materials for o
struction and cquipment will prevent their fulfillment.

TORTUNE Fatary 452 211

BLECTRICTY...

30 much for so many
. for so little

Oweof o seriee o

Shackling this giant could pul us ll in chains |

Despite his phenomennl srengd of 72,693,000 ko,
America’s colossus, FLECTRICITY, tlllhrﬁ # delicate

TRIITY..

COLOSSVS
AMERICANVS

the flow of critical matcrials into our power companies’
carefully planned expansion programs, and Colosss
Americanus gocs o his knees...or worse,

d domestic requircments—
ved of materisls necded (o kee

motion.
Steel mills, manufacturing plants, mines,
factaries
consume cleceric power in gigantc pordons. Theie
appeites for c|enrlrilv,-\x they stcuggle 10 produce oue

Tet's

Your power company for your electric power
needs. Its plaas are complered far in advance to meet
them. But it must he permitced (0 finish the job it hus
started...obsain the necessary materials and tools to
provide for defense and civilian demands,

securities ag want,
can grow with sardling rapidity compared to the two
or more years needed for construction or expansion of
a power-generating, swrion. One major interruption of

The Babeock &

11U Baconber 1961 143
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So, does anyone think the 85% in fossil fuels can be easily
replaced? With what? When? At what cost? Is anyone in Elected
office thinking? Looking at Facts?

For Example:

85% of our Energy used is from traditional
fossil fuels: Coal, Oil, Gas

B Biomass 3.52%
mOld Hydro  2:4%
B Geothermal 0.34%

B \Wind 0.334%
[1Solar 0.079%

B Wood 0.42%

M Biofuels 0.98%

O Renewable ©:6%

B Nuclear 8.2%

[ Petroleum 39%

Tot al 101. 6 Quadril/l ild\laturaGas()@?I'%%eal

[ Coal 22.3%

© STI, Storm Technologies, InAll Rights Reserved July 2009
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New Source Review Discourages Pl

RESULTS

Pl ant Efficiency or Capacity

ElectricPowerdemandis growingat 1-2% per year. Americastill dependson 35+ yearold,
averageage, power plants for 50% of its power. Theseagingplants with minimum O&M
budgetscontinue to power growing technology,some dwindling manufacturingthat still
remainsin the USA,a growing population, more numerous electrical gadgetsand soon
"PlugL yadatomobiles

POWER COMPANY

WHEW!
/' WE NEED
- TO ATTEND

ELECTRIC

© STI, Storm Technologies, IqAll Rights Reserved July 2009
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How much Coal is Burned in the Wo

China 1 4.65 billion tons in 2030 (Projected by EIA)
USAT 1.114 billion tons in 2006 (EIA Report)

RESULTS

Rail Car Wills
100 ton rail cars 55 feet long = 10,000,000 rail cars.

If hooked end to end in one train, these would 104,166 miles long or
roughly circle the earth more than 4 times at the equator.

Note: This is the equivalent coal utilized in the USA only i China will use 4 times more than the USA
in the next two decades.

© STI, Storm Technologies, IqAll Rights Reserved July 2009
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RESULTS

COAL, approx. 23% Pesioun

Exports
5.36

—38_—~" Other Exports®

,,,,,, 2.43 .
A = {dential
A sidel
e 2175
Coal
22.77
Commercial '
Domestic Natural Gas” 18.43
Production 23.64 Fossi
1 T 4 S —— Fuel ) -
1832 %'g 86.25 Consumption
NGPL® 2.40 s 101.60 Industrial
: 32.32
Nuclear Electric Power 8.41
Petroleum'
Renewable Energy® 6.80 39.8 —

e — e —

Transportation 29.10

v Renewable Energy€ 6.83 A4

Stock Change
and Other
0.65

Green/Renewable Power, 6.80%

And this includes
NnOl d Hydropower Damso install e
/5 years ago

Source: EIA
© STI, Storm Technologies, InAll Rights Reserved July 2009
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Our high standard of living is made possible by the use of energy

RESULTS

__STORM

» There are over 300 million residents
in the United States

«In 2007, the U.S. consumed 101.605
quadrillion Btu’s
- That is 334.4 MMBtu/yr per person

» The equivalent of this amount of

energy from each resource is shown

Each US Resident uses an equivalent of
58 Barrels of Diesel Fuel

. = 42 gallons

2,436 gallons total

Each US Resident uses an equivalent of
325,000 cubic feet of Natural Gas

b i e )
- = = =
1=
[ 1 - L L]
L3 = -

.,ﬁ = 1000 fi?

325,000 ft° total

Each US Resident uses an equivalent of
14 Tons of Coal

' ¥ ¥ ¥ W 3
' ¥ ¥ ¥ ¥ 3
I ¥ ¥ ¥ 3

.
¥ =1ton
"

- 645 -

14 ton total (28,000 pounds)

Each US Resident uses an equivalent of
52 Barrels of #6 QOil

. = 42 gallons

2,184 gallons total

Each US Resident uses an equivalent of
778 pounds of Propane

T T T T T

T T T T T

ggﬁﬁﬁﬁ@ﬁﬁﬁﬁﬁ
v

J = 20 pounds (standard grill tank)
778 pounds total

Each US Resident uses an equivalent of
64.5 Barrels of Gasoline

. = 42 gallons

2,709 gallons total

Each US Resident uses an equivalent of
105 Barrels of Ethanol

....l l=4zgauons

4,410 gallons total

Each US Resident uses an equivalent of
a75'x75' Solar Panel

© STI, Storm Technologies, IgAll Rights Reserved
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. COAhur most abundant fuel 6%7

STORM

Coal is the largest single primary source of energy used
to generate electricity in the United States (over 50%) !

Electric vehicles can substitute some of the imported oll
energy, with domestically mined and produced coal power

© STI, Storm Technologies, IqAll Rights Reserved July 2009
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Coal Is a National Treasure

Coal Producing States

RESULTS

Major &
WA
MT ND
i PA
“ ] Ny
£ Ks MO KY
| ™
LR R OK: )\ -an
Ms | AL
L1 LA
: ) 0400
Coal is a National Treasure within our
borders! Source: EIA
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Renewable Power CAN Power Americe
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oz 2F ! YSNAOIFI Qa SySNHeé A& dzaSR Fa KSI
jet engines, diesel locomaotives, ship propulsion, buses and automobiles.

Renewable Energyincluding old hydropower dams is about 8% now and cannot replac
the 92% traditional forms of energy that America Depends on now.

This is a popular misconception:

© STI, Storm Technologies, InAll Rights Reserved July 2009
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Renewable Energy Trends in Cons

RESULTS

= Energy Source 2003 2004 2005 2006 2007
|
Total 98.208 100.350 100.486 99.843 101.545
L — Fossil Fuels 84.078 85.830 85.817 84.657 86.212
g Coal 22.321 22.466 22.797 22.447 22.776
Coal Coke Net Imports 0.050 0.137 0.045 0.061 0.025
9 Natural Gas* 22.897 22.931 22.583 22.191 23.637
h Y Petroleum? 38.809 40.294 40.393 39.958 39.773
Electricity Net Imports 0.022 0.039 0.084 0.063 0.106
Nuclear Electric Power 7.959 8.222 8.160 8.214 8.415
<= Renewable Energy 6.150 6.261 6.424 6.909 6.813
Biomass® 2.187 3.024 3.134 3.361 3.596
= Biofuels 0.414 0.513 0.595 0.795 1.024
g ] Waste 0.401 0.389 0.403 0.414 0.430
Wood Derived Fuels 2.002 2121 2.136 2.152 2.142
= Geothermal Energy 0.331 0.341 0.343 0.343 0.349
" Hydroelectric Conventional 2.825 2.690 2.703 2.869 2.446
e Solar/PV Energy 0.064 0.064 0.066 0.072 0.081
Wind Energy 0.115 0.142 0.178 0.264 0.341
| = YIncludes supplemental gaseous fuels
- 2 petroleum products supplied, including natural gas plant liquids and crude oil burned as fuel
% Biomass includes: biofuels, waste (landfill gas, MSW biogennic, and other biomass), wood and wood derived fuels.
] PV = Photovoltaic
Notes: Data revisions are discussed in the Highlights section.
<> Totals may not equal sum of components due to independent rounding.
Sources: Non-renewable energy: Energy Information Administration (EIA), Monthly Energy Review (MER) December 2008,
g ] DOE/EIA-0035 (2008/12) (Washington, DC, December 2008), Tables 1.3, 1.4a and 1.4b; Renewable Energy: Table 1.2 of

this report
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Path to USA Energy

Independence from Imported Oil

RESULTS

30

25 A
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Biomass

MMbpd
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Figure 2: The Path to U.S. Energy Security and Independence
Source: Southern States Energy Board and Management Information Services, Inc., 2006
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Man-Made vs. Natural Impact*

RESULTS

Natural Sources of GHGOSs
CO2 (breathing, decay, forest fires, volcanoes) - 70%
Methane (wetlands, termites) ~6%
Nitrous Oxide (bacteria in tropical soils, ocean) ~17%
*Excluding Water Vapor. Source: US Energy Information Administration
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Which is Cleaner?

8.5 million Campfires , or 17 Clean Coal Fueled Power Plants?

RESULTS
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Who thinks Air Pollution is not a Globé

RESULTS
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