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INTRODUCTION TO THE ENERGY REVOLUTION

| don’t have a pony tail. | don’t hug trees. | dot mwn a pair of Birkenstocks. I'm not some kook.
Not that there is anything wrong with any of thdsi@gs, but mainstream America has a tendency to
view those people as “suspect” and out of touclh waglity. Unfortunately, many of the traditional
environmentalists are also viewed as alarmists“@micken Littles” running around talking about

how the sky is falling.

As for myself, | have been a corporate lawyer feero30 years. | have spent my life advising
businesses of all sizes. | have represented ewegyfrom “mom and pop” businesses to major
national and international corporations. | havenbaigout as mainstream as it gets. All of the work |
have ever done has been based on study, analgsiesearch. | have been studying energy issues
for a number of years. Anyone who doubts the sivefithe problems that we face has not done

any homework on energy consumption patterns omggneserves whatsoever.

We have a problem. A big problem. There is an eapln the room that is just beginning to be
acknowledged. We must respond. We must act. Anchus do it now. It may already be too late to

save America from a state of chaos.

| first became interested in our problem many yegs, during the OPEC oil embargo. My interest
was fueled by a close relative, my uncle, a dewalogho started building passive solar homes and
using solar hot water heaters in the 1970s in Nesxitb. He was way ahead of his time, and it

fascinated me.

Like many others, | sat in the gas lines in the. 7w sad part of that whole situation, that few
people realize, is that OPEC only reduced our supploil by about 5%. That slight reduction
caused chaos in America. Few realize that the govent had already printed gasoline ration
coupons, and was prepared to begin a gas ratiaystgm similar to the one that was used during
World War 1l. Before it was implemented, OPEC opknée spigots again, and the crises
disappeared. They made their point, and they tabid strength. OPEC then fully understood the
power that they held.



We must all understand that the problem is not wewill run out of oil in twenty, forty, or sixty
years, but that with increased consumption ande@dsang supplies, the next five percent reduction
will not be artificial, and will not be quickly ressed as it was in the 1970s. In fact, we will pably
never actually run out of oil completely, becaussame point the cost of oil will be simply too hig

to justify its use.

We sit here today with about two thirds of the wltxloil reserves in the Middle East. Other
countries with large oil reserves are VenezuelaRuskia. We are at the mercy of our enemies, and
don’t think they won't use it to their advantageneZhird of the largest oil reserves are in Iragt’'d

be honest, that is why we are there. Not to skeat bil, but to just keep it flowing and to try keep

if out of the hands of the wrong people. This issearet to our government, and not to anyone who
has done some basic research. If you doubt thksy@srself, did we send troops into Darfur? Did
we send troops into Tibet? Of course not, therenarsubstantial reserves of oil in either of those
places.

We don’t have an energy crisis, we have a fuelscrisis a crisis we can solve, but it won't besya

It will be an awesome challenge. The next presidelhface this challenge. And the one after him.

It will be a greater challenge than landing a marih@ moon, and sadly, a greater challenge than the
aftermath of 9-11.

Where is Congress? The next time we are sittingas lines, no one will care that baseball players
took steroids. People will care, however, that Gesg spent months of precious time and energy
trying to find out which baseball players took etds, and not much time addressing the largest
challenge our country has ever faced. Maybe they Wwging to find out if we could use steroids to

run our cars.

Congress will finally act when there is a groundéw#&/ithout a grass roots movement it will be

business as usual in Washington until it is toe tatavert a disaster.



The purpose of this publication is to be an intiighin and a basic primer for those who have not
had the time to do any research on this topic ftat meant to be an in depth treatise on altemmati
energy, but a quick study, a guide, that can easily quickly be read by everyone, presented in
“bite size” pieces. There is a huge amount of gaediepth, information available on these subjects
in the marketplace. One of the problems for moepj®eis trying to figure out where to start to lear
the basics about the issues and the problems.iFkia¢ purpose of this publication, to be a stgrtin
place for your energy education. You will have ggtoinformation after reading this to be able to
pick up any publication on any of these subjectd feel like you are starting from a position of

knowledge.

In the summary section | will offer my conclusiaeflections, and opinions. These are mine, and
you should feel free to disagree and to develop pon view of our situation and its solutions. If |
have stimulated you to focus on the issues and tAbout solutions, this publication has been a

Success.



CHAPTER ONE - OIL

Basic facts about consumption

1.

10.

11.

The United States consumes 21 million barrelsilgper day (bbl/day), and 66%
of our oil comes from foreign sources.

Each barrel of oil contains 42 gallons or 158t
Each barrel of oil yields 19.4 gallons (or 781#) of gasoline.

About one-half of each barrel of oil is used gasoline, with the balance used for
the manufacture of thousands of other products.

Americans consume about 180 million gallons aiodjae per day.

The United States is the largest consumer ahdite world.

The United States is responsible for 25% of ilt@nsumption in the world.

By 2030, the Energy Information Administrationojacts that overall energy
consumption in the U.S. will increase by more tBrpercent, rising from 100.1

quadrillionBtusin 2005 to 131.1 quadrillioBtusin 2030.

Although we reached peak oil production in th&d9 the United States is still
the third largest producer of crude oil in the wlorl

Sixty per cent (60%) of the oil consumed by thated States is from foreign
sources.

India has a population of 1.1 billion people.



12. India’s economy is growing at a rate of appraately 9% per annum.
13. Oil consumed by India is expected to increas2d®p by 2013.
14. China is the second largest consumer of ohéwtorld.

15. China’s oil consumption will double over the teen years, with China
increasing its use by 10% per year.

16. As of 2008, each Chinese resident consumesf e @nergy consumed by each
American.

17. The population of the United States is approk@iya300 million, and the
population of China is approximately 1.3 billion.

Who is OPEC?

18. The Organization of the Petroleum Exporting Goes is a consortium of 13
countries. They are Algeria, Angola, Ecuador, Ireia, Iran, Iraq, Kuwait,
Libya, Nigeria, Qatar, Saudi Arabia, The Untied B\Eamirates and Venezuela.

19. OPEC controls the majority of the world’s oikegves and accounts for 40% of
the world’s oil production.

20. By reducing production, OPEC can create oil tslgas, resulting in increased oill
prices.

21.In the 1970s, OPEC tested its strength by reduproduction by a mere five
percent (5%), resulting in near chaos in the Uniadtes and other dependent
countries.

22. OPEC publishes an annual report which discldsésre supply, forecasted
demand and ultimate recoverable reserves of 0itsI2007 report, OPEC stated
that the conventional oil resource base is sufficie satisfy demand increases
over the projected period until 2030 at a pricebb60-60 per barrel, increasing
afterwards to account for inflation. Oil prices fparrel in July 2008 reached $145
per barrel.

23. The oil producing nations have consistently artdntionally vastly overstated
their oil reserves, by constantly revising thetireated reserves upwards when no
additional oil has been discovered.

24. The United States created the Strategic PetrolRaserve (SPR) to avoid future
short term interruptions of the supply of oil.



25. The SPR stores about 700 million barrels ofroiinderground storage along the
Gulf of Mexico. If all oil supplies were completebut off, with rationing, this
reserve could last up to 60 days.

What our government knows

26. In 2005, the US Department of Energy publisheceort titled “Peaking of
World Oil Production: Impacts, Mitigation, & Risk &magement.”

27. Known as the Hirsch report, it stated, "The pagkof world oil production
presents the U.S. and the world with an unprecedemgk management problem.
As peaking is approached, liquid fuel prices anitepwolatility will increase
dramatically, and, without timely mitigation, theamomic, social, and political
costs will be unprecedented. Viable mitigation ops exist on both the supply
and demand sides, but to have substantial imget,must be initiated more than
a decade in advance of peaking."

28. The Hirsch Report is the scariest 91 pages yb@ever read, and it’s not fiction.

29. According to the Hirsch Report, world oil peakiis going to happen, and will
likely be abrupt and revolutionary.

30. According to the Hirsch Report, oil peaking wdldversely affect global
economies, particularly those most dependent on oil

31. According to the Hirsch Report, mitigation effowill require substantial time. A
20 year time frame is required to transition withsubstantial impacts. A 10 year
rush transition with moderate impacts is possibih wxtraordinary efforts from
governments, industry, and consumers.

32. According to the Hirsch Report, liquid fuels #ne main problem, due to growth
in demand, mainly from the transportation sector.

33. According to the Hirsch Report, late initiatiohmitigation may result in severe
consequences. It is a matter of risk managemeit smitigating action must
come before the peak. Without massive mitigatiomentban a decade before the
fact, the problem will be pervasive and will not teenporary. “The world has
never faced a problem like this.”

34. Government intervention will be required.

35. Economic upheaval is not inevitable. “Given egiolead-time, the problems can
be solved with existing technologies.”

36. In my opinion, we don’t have enough lead time.



CHAPTER TWO — COAL

37. Coal is not all the same, and different formsasl have different energy
contents.

38. Coal is divided into anthracite, bituminous #igdite, with anthracite having the
highest energy content.

39. Bituminous coal has about one-half the energyert as anthracite. Lignite has
about half or less the energy content of bituminoed.

40. Based on energy content, U.S. coal productiahkgxtabout ten years ago.

41. Coal provides about 25% of the world’s energydpiction.

42. About 40% of worldwide electricity productionmes from coal.

43. China is the largest producer of coal, and etssumes 36% of coal worldwide.

44. China is opening one new coal fired power péatry three days, according to
recent estimates.

45. While China is producing and using coal in massjuantities, it has not revised
its estimates of its coal reserves in over 20 years

46. While the United States claims to have 27% efwtiorld’s total coal reserves, and
a 250 year supply of coal, the reality is closea &0 year supply.

47. Coal is the dirtiest fossil fuel used by manijteng mercury, caustic ash,
radioactive uranium, thorium, carbon dioxide anteotgreenhouse gases.
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48. Carbon capture and storage (CCS) is often exfa@r as clean coal technology.

49. CCS is a process where carbon dioxide is remfreet the coal power plant
emissions and injected into old oil and gas waltsstorage. It is also referred to
as “carbon sequestration.”

50. CCS has not been widely implemented becauseit expensive process.

51. Since our biggest future concern is the avditglmf liquid fuel to run our
vehicles, CTL technology (coal-to-liquid) is beidgveloped.

52. CTL technology was first used in World War Il Ggrmany since it had limited
oil supplies but substantial coal reserves.

53. CTL technology creates synthetic fuel for useehicles and airplanes.

54. The bad news about CTL synthetic fuel is thamiits twice the greenhouse gases
as ordinary diesel fuel.

55. CTL technology is extremely expensive. A CTLnpls under construction in the
United States which will cost over $1 billion.
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CHAPTER THREE - ELECTRICITY

Watts, Kilowatts, Megawatts

56. A kilowatt is one thousand (1,000) watts, refdrto as kW. A megawatt is one
million (1,000,000) watts, referred to as mW. Aauatt is 1,000 megawatts,
referred to as gW. These terms are commonly us#teipower business when
describing generation or load consumption.

57. Watts measure instantaneous power while wattshmeasure the total amount of
energy consumed over a period of time. For exanaptae hundred watt light
bulb is rated to consume one hundred watts of pevken turned on. If such a
light bulb were on for four hours it would consuméotal of 400 watt-hours (Wh)
of energy.

58. The term kilowatt hours, referred to as kWhg sandard measuring yardstick
when looking at consumption of electricity in ydwome, and means one kilowatt
of power consumed for one hour.

Power Generation Basics

59. Power plants have a rated capability which dessmow much power they can
generate at peak load, or rated capability (fomgda, a 100 mW plant can
generate 100 mW at peak load).

60. A power plant is designed to serve the peak, loatthe actual load will vary.
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61. Average production of power is lower than thedaapability. The ratio of a
power plant's average production to its rated ciéipais known as “capacity
factor.” For example, the 100 mW plant referredbove might have an average
production of 75mW, giving it a 75% capacity factor

62. “Load factor” is calculated by dividing the aage load by the peak load over a
certain period of time. Using our example of a b plant, if the load averaged
50 mW over a year, then their would be a load fact®0%.

63. For power generators, it is important to know lthad factor since knowing the
peak and average demand of a power system isattitigroper planning.

64. Residential homes tend to have low load fadiecause people are home and
using appliances only during certain hours of thg, @vhile certain industrial
customer will have very high load factors becatsy bperate 24 hours a day, 7
days a week.

65. All of this is important because by generatiogver at the source of its use (your
home, for example), we can reduce our local wgitneed to build additional
plants, and help to avoid brownouts and blackothss could be done primarily
through the use of grid-tied solar photovoltaic JRYstems, and in the
appropriate locations, by small wind turbines.

Residential Consumption

66. There is a myth that one megawatt translateseinbugh electricity to supply
1,000 homes.

67. Residential electricity consumption varies gatgby region in the United
States. New England residents use the least anobefectricity, (averaging
about 700 kWh per month) and the residents of thelSusing the most,
(averaging about 1,200 kwWh per month) generallytduggher use of air
conditioning.

68. To really know how many homes one megawatt cpalger, you need to know
the power plant’s rating and capacity factors.

69. Most utilities use backup generation sourcesedactric energy storage to ensure
that they are always generating enough power td thedoad demand.

70. Depending on your location, the utility’s ratiagd capacity factors and the load
demand, one megawatt can supply power to anywletveelen 300 and 800
homes.

71. Generating power at the point of consumptidee(fiour home or business) is
referred to as decentralized power generationstribluted power generation.
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Power generated at power plants and transmittedtbeegrid is referred to as
centralized power.

72. Decentralized power generation via solar powevind energy, reduces the
reliance on "the grid", and creates a much morkables reliable, power system
overall. In addition, it avoids the transmissioed®f approximately 7% of the
power that is inherent in distribution of centrabizelectricity.

73. According to the Energy Information Administoatj world electricity generation
will need to double by 2030.
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CHAPTER FOUR - BIOFUEL

74. Biofuel can be broadly defined as fuel derivenf plant material, primarily
photosynthetic plants that capture solar energyhyMhfferent plants and plant-
derived materials are used to manufacture biofuel.

75. Analysts frequently look at “energy balanceassess a biofuel. The energy
balance of a biofuel is determined by the amourngirgy that goes into the
manufacture of fuel versus the amount of energgasetd when it is burned in a
vehicle.

76. Studies that calculate energy balances for bigftoduction show large
differences depending on the biomass feedstock used

77. The energy balance is more favorable for bigfughde from crops grown in
subtropical or tropical areas since these crops bavincreased yield of biomass
due to a year-round growing season.

78. Energy balance value alone is not meaningfeladuating the benefit of ethanol
or any other biofuel. For an appropriate analysigroduct's energy balance must
be compared with the energy balance of the pratiueplaces. Compared to
gasoline, any type of biofuel substantially hekpduce fossil fuel and petroleum
use.

79. Between 1980 and 2008, the energy used to pecetuch unit of ethanol has been
reduced by approximately one-half. Measured ini®riThermal Units oBtus,
ethanol uses 40% leBsus than théBtusused to produce gasoline.
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80. The “food vs. fuel” debate has moved researcydwm corn and other
materials that could be used for food production.

81. Proponents of corn ethanol argue that the d¢@nis used is not fit for human
consumption and is used to feed livestock. In amdithe corn ethanol has a
byproduct called distillers grains (DDG) which sedl to feed livestock.

82. Every major auto manufacturer approves the tisthanol blends up to 10%
under warranty. Ten percent (10%) is the most commix found at today's gas
stations. Cars built since the 1970s are fully catigte with a 10% percent mix
(E-10), and ethanol does not harm car or truckresgyi

83. It is a myth that there is not enough land tongerops for ethanol. This myth is
also based primarily on corn, and doesn't takeantmunt conventional
celloulosic feedstocks such as switchgrass andasimiaterials. These feedstocks
can significantly decrease the amount of land neéalgrow energy crops.

84. Seventy five percent of all new cars in Brard #ex fuel cars that can run on
E-10 or on straight sugar cane ethanol. Brazilamgér has any need to import
foreign oil, and has become energy independent.

85. While many researchers believe that many biefast non-scalable solutions to
the current worldwide energy crisis, biofuels httwe ability to provide some of
the interim solutions to dependence on foreigrbpithe United States, and
approaches like the use of algae to create biotwelkl ease our problem.

86. An analysis of the biofuel market by a well knpgirochemist determined that
we could only produce about 30 million barrels gay of biodiesel even if we
planted four million arable acres of land, assuntiveg a feedstock like corn is
being grown.

87. The first commercial algae to biofuel plantéeexduled to open in 2008.

88. The USDA recently completed a five year studyctvliound that switchgrass can
produce 540% more energy than was used to gromdipeocess it into cellulosic
ethanol.

89. Cellulosic ethanol from switchgrass can redueemghouse gas emissions that are
94% lower than the greenhouse gas emitted by bgugasoline.

90. Land used to grow switchgrass does not need thdomost arable land, but can
be marginal erodible land.

91. Biodiesel made from algae is getting a lot tdration. Growing algae does not
have any impact on the consumable food market andatperform the current
feedstocks used to make ethanol and biodiesel.

92. Algae can produce 30-100 times the oil yield@fbeans.
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CHAPTER FIVE — GREEN BUILDING

93. A key ingredient in the quest for energy efindg relates to commercial and
residential buildings.

94.1n the United States commercial and residentiddings account for:
o 70% of electricity consumption,

39% of energy use,

39% of all carbon dioxide (GPemissions,

40% of raw materials use,

30% of waste output (136 million tons annuglgnd

12% of potable water consumption.

95. Green building in new construction, and green fétmo existing structures,
results in economic benefits, environmental besafitd health benefits.

96. The value of green building construction is pct¢d to increase to $60 billion by
2010.

97. Buildings are one of the largest consumers tfralresources. In the United
States., buildings account for 39% of all CO2 enrss
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98. According to the Department of Energy, the catsion market accounts for
14.2%
of the $10 trillion U.S. Gross Domestic Product.

99. The green building products market is projettelde worth $30-$40 billion
annually by 2010.

100.The three largest segments for nonresident&ngbuilding construction are
office, education and health care. These segmahtacmount for more than 80
percent of total nonresidential green construciio?008.

101.The U.S. Green Building Council has approxityat@0,000 actively engaged
members.

102.The U.S. Green Building Council introduced lik=D Green Building
Certification System in 2000. The “LEED for Home=rtification was
introduced in December 2007.

103The Leadership in Energy and Environmental DedidtEQ) rating system
consists of a “checklist” of standards witifferent versions of the rating system
available for specific project types.

104.The LEED rating system addresses six majosasestainable sites, water
efficiency, energy and atmosphere, materialsraadurces, indoor
environmental quality, and innovation and desigrcpss.

105Thedifferent LEED versions have varied scoring systerhgh involve both
prerequisites and credits in the six categories.

106.There are typically four levels of LEED ceddtion: Certified, Silver, Gold and
Platinum.

107.Professionals such as architects and enginaerisecome LEED accredited by
taking a professional examination.

108.There are a number of other green certificgtimecesses and programs such as
the National Association of Home Builders' (NAHBYMNElI Green Home
Building Guidelines.

109. A non-profit entity known as the Green Builglimitiative has also created a
program known as Green Globes, which is a greddibgiguidance and
assessment program using software tools and @ raid certification system
covering the categories of energy, indoor enviramimgte impact, water,
resources, emissions, and project/environmentabgement.

110.Fresh water is a scarce and limited resourtall @e water in the world, about
97% is seawater, 2% is polar ice and only a vergllsi¥s is fresh water.

111.Buildings in the United States consume 5 illjallons of potable water per day
just through flushing toilets.
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112.Buildings can obtain a 20% - 30% reductionataple water usage by using low
volume showerheads, low flow toilets, water effintiandscaping and the use of
recycled greywater for irrigation.

113A typical household in the United States uses 38®gs of potable water per
day. This amounts to over 130,000 gallons of waéerhousehold, per year.

114Indoor water use accounts for 70 gallons per pepsormay, or over 25, 000
gallons per person, per year.

115Cleanwater shortages occur because of overbuilding,ghtpontaminated
water sources or damage to water pipes.

116.By installing more efficient water fixtures arejularly checking for leaks,
households can reduce daily per capita water usdbyt 35% to about 45
gallons per day.

117.1f all U.S. households installed water saviegt@ires, water use would decrease
by 35%, saving an estimated 5.4 billion gallonsgeey. This would result in
dollar volume savings of $11.3 million per day conethan $4 billion per year.
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CHAPTER SIX - WIND POWER

118.At the end of 2007, wind power produced jusirdb of world-wide electricity
use. In 2007 it accounted for approximately 19%lettricity production in
Denmark, 9% in Spain and Portugal, and 6% in Geynaaudl the Republic of
Ireland.

119.Globally, wind power generation increased ntbaa fivefold between 2000 and
2007.

120.Wind energy is plentiful, renewable, widelytdisuted, clean, and reduces
greenhouse gas emissions when it displaces fasstdierived electricity.

121.By networking wind farms, the issue of windermittence is eliminated.
Linking wind farms reduces the effect of windlesysl at individual sites and
eliminates the chance of a windless hour during/dze.

122.In 2007, the United States added 5.2 gW ofwawl installations, more than
double its installations for 2006. The new windjpots account for about 30% of
the entire new power-producing capacity added natip in 2007.

123.Total installed wind capacity in the Unitedt8saat the end of 2007 reached 16.8
gW.

124.The European Commission set a target of 40y@&fawatts (4gwW) by 2010, and
met that goal five years early, largely due to Gamy’s installation of wind
power.

125.Germany has more wind capacity installed thignogher country in the world.
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126.Germany has a population of approximately 82amiand has installed wind
capacity of approximately 19 gW.

127.The United States has a population of appraeipn&00 million and has
installed wind capacity of approximately 16.8 gW.

128.China added 3.4 GW to its total wind capacit007, and amount that was
154% higher than the previous year.

129.China’s new wind capacity in 2006 grew by 163\%r 2005.

130.By 2020, China plans to have at least 30 gitjavwed wind power capacity, but
it's been suggested that with sufficient motivatiogy may be capable of
generating 170 gigawatts by that time.

131.China is the largest producer of wind turbiraegyators.
132.Spain added 3.5 gW of wind power to its toggdacity in 2007.

133.When the wind industry first began to develogalifornia in the early 1980s,
wind-generated electricity cost 38¢ per kilowattthdince then it has dropped to
between 4¢ and 6¢ per kilowatt-hour, on parity vaitith coal and nuclear but
without the environmental problems.

134.1t has been estimated that by 2020, many Earopend farms will be generating
electricity at 2¢ per kilowatt-hour, making it clpea than all other sources of
electricity.

135.In the United States, wind power generatiomvdg?@% in 2005, 26% in 2006 and
45% in 2007.

136.Way back in 1991, even before technologicahades in wind turbines, the
Department of Energy stated that three wind-rieltest (North Dakota, Kansas,
and Texas) had enough harnessable wind energyséysal of America's
electricity needs.
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CHAPTER SEVEN — SOLAR POWER

137. The largest source of energy emanates frorauheRadiant energy from the
sun at the orbit of the Earth is 1,372 watts peiasg meter. A total of 343 watts
of solar energy per square meter over the surfatteeglanet at the top of the
atmosphere is the result. Thirty per cent (30%hef343 watts is reflected back
out into space, with the rest being absorbed. &hesgy is free and continuous.

138. Industry commentators have stated that theggradsorbed by the earth
amounts to 970 trillion kWh of energy every day.

139. The fastest growing segment of solar energhagovoltaics (PV), a process
where photons of light are converted into eledfigl a semiconductor.

140. Solar power has grown about 25% per annurthéopast 15 years.
141. Growth in solar power has been about 30%h@ryears 2005, 2006 and 2007.

142. The growth rate of installed PV in the Unigtdtes in 2006 was 33% above
2005, and the worldwide increase for that timequewas 50%.

143. The four largest producers of PV cells arentaay, Japan, China and the
United States. China passed the United States(f.20

144. The solar hot water systems and solar elégtsgstems of the 1970s have

undergone thirty years of radical improvement, higther efficiencies, lower
costs and greater durability have arrived.
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145. Germany is by far the biggest proponent adrspbwer, primarily due to
government incentives. Consequently, Germany has bensuming over one-
half of the world supply of solar panels, with 968V of new installations in
2006, or 55% of the world’s installations.

146. Government incentives in Germany require uhiities pay producers of solar
power for power that they put back into the gridilities must pay more to the
solar power producers for their power than custsrpesy to the utility for grid
power.

147. While the government incentives in Germanyeappo be excessive, they
actually help the local utilities by reducing theag on the grid, and keep the
utilities from having to invest millions in new pewplants.

148. Japan, the world’s largest exporter of s@ahmology, reports that production
costs of PV are reducing by eight percent (8%)yger.

149. California reports that its costs of PV praducare reducing by five percent
(5%) per year.

150. Industry analysts predict that the cost ofd@duction will decrease by 40% by
2010.

151. Traditionally, PV cells have been made frolc@n. Recent development
involving thin film solar cells does not requirdéicdn as an ingredient, which
creates the potential for production at much logasts.

152. The minimum profitable performance level filicen PV cells is approximately
14% efficiency. In the 1990s, PV cells had an e&fficy level of 12 to 15%.
Today, those levels are 14 % to 24% and are inicrgaRecently developed PV
cells have achieved efficiencies of up to 40%.

153. An aggressive plan was unveiled in Scienfifigerican in January 2008, which
could provide 69% of all electricity in the U.S.daB5% of total energy including
the transportation section by 2050.

154. The plan involves creation of a new power suppstem, as well as
transmission and storage, based in the Southwésipawer distributed across
the entire U.S.

155. Implementation of this plan would eliminate®©3®al fired and 300 natural gas
fired power plants.

156.Greenhouse gas emission as a result of tmsymald be reduced to 62% lower
than levels existing in 2005.
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157. The technology exists today to implement e, it is not dependent upon
further technological developments.

158. The cost of this plan is less than the tasislids that wer paid for th U.S.
telecommunications structure over the pat 35 years.

159. On a comparative basis, the cost of implentientaf this plan would be about
15% of the total cost of the war in Iraq and Afgistam.

160. The U.S. spends about $12 billmer month in Irag and Afghanistan, and this
plan would cost $10 billioper year for about 40 years. If we funded this system
the way we have funded the wars in Iraq and Afgstani we could pay for the
system in less than three years.

161. The plan would create millions of jobs andhslate the economy.
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CHAPTER EIGHT - GEOTHERMAL ENERGY

162.Along with solar, another green energy sows@ebpthermal power from the
earth.

163.Geothermal power is derived from the heat efdérth, which is used to create
electricity.

164.To create geothermal energy, typically two i@ drilled into the ground and
water is injected into one hole and harvested lmibther as steam. The steam is
then used to turn a turbine which creates elettrici

165.Although geothermal power can be generatedsilamywhere on the earth, in
the United States most of the geothermal plantoaeged in the western states.

166.Geothermal energy has been used in the UnitgdsSsince the 1920s, but began
a resurgence in the 1960s.

167.There is enough geothermal energy availahpeaduce all of the electricity
needs of the United States.

168.The typical geothermal power plant operatebatit 90% efficiency, which
exceeds that of all other power plants using dffielsources.

169.A geothermal power plant can generate elestriior about five cents ($.05) per
kKWh.

170.The downside is that geothermal plants arerestpe to build, and financing for
these plants is difficult to obtain.
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171.Installed geothermal capacity in the UnitedeStan 2007 was approximately 2.8
gigawatts, with another 2.5 gigawatts under develaqt in sites in California,
Nevada, New Mexico, Texas, Utah and other westates

172.The United States obtains about 1/3 of 1%saélgctricity from geothermal
power plants in five states.

173.The outlook for geothermal power in the Unigtdtes has brightened since the
Energy Policy Act of 2005 created a productiondeedit.

174.China, Russia, Mexico, Japan, Italy and otbentries have begun to build
geothermal power plants in recent years, althobghunited States remains the
world’s largest producer of geothermal energy.
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CHAPTER NINE - TRANSPORTATION

Cars, Trucks and Trains
175.There are approximately 210 million cars inth8.
176.The useful life of an automobile in the U.S1Tsyears.

177.Transportation accounted for 33% of oil constiompin the U.S. in 1971 and
over 60% today.

178.Passenger cars, SUVSs, light trucks and mini¢dight duty vehicles”) account
for over 45% of the U.S. transportation sectorlconsumption.

179.The International Energy Agency predicts tigittlduty vehicles will account
for an increase in global oil to 32 million barrglsr day in 2030.

180.The International Energy Agency projectionslifgiit duty vehicles assumes
average fuel efficiency of 25 mpg in 2030.

181.1f average fuel efficiency for light duty veld@s were 40 mpg, the global oil
demand be 20 million barrels per day, not 32 mllxarrels per day in 2030.

182.1f average fuel efficiency for light duty veld@s were 60 mpg, the global oil
demand would be 13.4 million barrels per day, rot8llion barrels per day in
2030. This would be possible with improved hybedHnology.
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183.Road transport, which includes light duty vedgcmedium and heavy trucks,
buses and two and three wheel vehicles, accouaté2b$s of global oil
consumption in 1971 versus 40% in 2002, and wasoresble for 2/3 of the oll
consumption between those years.

184.1f government and commercial vehicle fleetdpWed eventually by the mass
market, would acquire hybrid vehicles and help wamkgreater efficiencies,
some industry analysts predict that oil consumptionld be reduced from 21
million barrels per day to 16 million barrels peydoy 2030 in the U.S.

185. There are approximately 1.4 million busesse globally, which travel 50,000
to 100,000 miles each per year.

186.Fuel consumption for buses is between sevemiaedmiles per gallon.

187.Medium and heavy duty trucks consume about @b#te transportation sector’s
total fuel consumption.

188.Medium and heavy duty trucks are used for Ifteigansport and delivery and
average between 50,000 and 100,000 miles eaclepery a fuel efficiency of
four to ten miles per gallon. Most of these velsalen on diesel fuel.

189.Estimates of light duty vehicles hybrid’s peagbn of the market vary widely
from the International Energy Agency’s estimat®a®o by 2030, to some
industry analyst’s estimate of 72% by 2030.

190.The International Energy Agency estimates éffatiency in 2030 of light duty
vehicles to be 25 miles per gallon, while some stduanalysts foresee 62 miles
per gallon in 2030.

191.While today’s hybrids are more fuel efficienam existing vehicles, the future
will see plug-in hybrids that are even more efintjavith some estimates of 50%
greater fuel efficiency than standard hybrids.

192.Forty percent (40%) of Americans travel 20 mie less per day for work,
school and personal needs, and sixty percent (8@8gl 30 miles or less per
day.

193.The traditional problem with electric vehickesd hybrids have been the cost,
size, life and storage capacity of the batteries.

194.In today’s hybrid vehicles, the battery padqglmg system and battery control
unit represent 30% to 50% of the total cost ofvbleicle.

195.The dominant battery system used today in tgbs the nickel metal hydride
battery, rather than the lead acid auto battergk&limetal hydride batteries have
twice the energy density and three times the palgasity of lead acid batteries,
and a much lower environmental impact.
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196. Energy density of a battery affects the vefsgbotential range. Power density
of a battery affects the ability to accelerate.

197. Lithium ion (Li-ion) batteries are the nexngeation of batteries and have
greater energy density than nickel batteries amdtgr power density.

198. While automobile companies contend that haeteare holding back the hybrid
revolution, the U.S. Department of Energy hs deebwtl NiMH batteries and
Li-ion batteries to be “mature” and researchersh@@monstrated their
application in hybrid vehicles..

199. Unlike NiMH batteries, lithium technology istrcontrolled by one company,
and lithium can be combined with a variety of otbempunds to produce
batteries.

200. The future of American transportation willthe plug in hybrid that runs on a
combination of electricity and alternaive fuel, gaisoline..

201. Plug-in hybrids generate 40-65% less greerghgas emissions than gasoline
fueled vehicles and 7-45% less than conventioniatitsy.

202. Transporting freight by rail is approximat8lyimes more fuel efficient than
trucking.

203. Rall is the cheapest form of transportatiarfrieight as well as passengers (with
the exception of two wheeled vehicles, such as rpttes).

204. Switching freight from diesel powered trucsetectric rail could result in a
savings of as much as 20 to 1.

205. Most railways in Europe and Japan are electric

206. The French railroads have not used one drog td power their trains in the
last twenty years.

207. Only four U.S. cities still have an electrglliey system: San Francisco, Boston,
Dayton and Seattle. Between 1922 and 1955, Gekttalrs, Standard Oil and
Firestone bought streetcar systems in 80 citisspainled them, and replaced
them with buses.
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CHAPTER TEN - HYDROGEN

208. Hydrogen is never found unattached to somgtbiise, it is naturally bound to
other elements.

209. Energy must be used to separate hydrogerasd ttan be used as a fuel.

210. We have not yet solved all of the technicabjgms of generation,
transportation, storage and consumption of hydragea large scale.

211. Hydrogen fuel cells are electrochemical devides batteries. Fuel cells use
hydrogen and oxygen to create electricity witharbustion.

212. As long as hydrogen and oxygen are availélytgrogen fuel cells never lose
their charge, unlike batteries.

213. There are two common methods of producingledafirogen today:
electrolysis and steam reformation.

214. Electrolysis uses electricity to extract hygno from water.
215. Steam reformation uses steam to create hyadrfoge natural gas.
216. Electrolysis presently uses more energy ®the hydrogen than it creates.

217. Steam reformation is an expensive processasithe unattractive feature of
using natural gas, another fossil fuel that hasgefiilmmitations, and produces
carbon dioxide emissions.
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218. Hydrogen is the smallest element and there$orery difficult to contain.
Storage is a major issue with hydrogen gas, asdlifimd a way to escape. Tanks,
particularly where they connect, will leak.

219. Another problem with hydrogen is its reactinature. Hydrogen has a corrosive
effect upon metal and tends to make metal brittle.

220. Building the required infrastructure for hygem in the U.S alone has been
estimated to cost $600 billion.

221. Due to the problems of storing and transpgriydrogen, it is probably better
suited for production and use on a single sitepp®sed being used in vehicles.

222. One company as created a residential fuetaexgiihology that produces
hydrogen which is then converted into electricityl dneat, and used on site to
provide hot water and electricity needs to a home.

223. Replacing America’s vehicles with hydrogen poxd vehicles, even if possible,
would require not only replacement of 210 milliaghicles, but hundreds of
thousand of miles of pipeline, about 90,000 serste¢éion pumps and everything
else related to generation, transportation andgeor
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CHAPTER ELEVEN — NUCLEAR POWER

224. Nuclear reactors use Uranium 235 as fuel.
225. Uranium 235 represents less than 1% of afliuna on earth.

226. In nuclear energy plants, a chain reactigerserated that breaks the Uranium
235 atoms releasing heat. The heat generated lygdl#on is used to turn water
into steam and the steam is then used to turrbinuand create electricity.

227. Approximately 6% of the energy produced inwleeld comes from nuclear
power.

228. About 75% of the power used in France is gardrby nuclear reactors, making
it the nation that is most dependent upon nuclearep.

229. About 11% of the energy generated in the tb8es from nuclear power.
230. China has announced plans to build 32 nupleats by 2020.

231. There are a little over 400 nuclear reactothe world today, with about 100 of
these operating in the United States.

232. Many reactors are reaching the end of thefulisife and were not designed to
operate indefinitely.

233. Uranium demand is expected to increase 3%adlgrtbrough 2018, and demand
IS expected to outstrip supply during that period.
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234. There are presently about 100 nuclear povegrtpkither in planning or under
construction.

235. It has been estimated that simply to replacsieg capacity, that the
replacement ratio requires building at least twaxters per year for the next 50
years.

236. The ability to bring nuclear reactors onlisdiinited by specialized building
materials, skilled labor and the lengthy approvakpss involved.

237. Obtaining approval to build a nuclear reagidhe United States takes between
20 and 30 years.

238. Nuclear power is further limited in the Unit8thtes by a lack of desire by
American communities to have a reactor built neanhy by the security risks
inherent in storing and using nuclear material.
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CHAPTER TWELVE - CARBON CONTROL SYSTEMS

239. There are two major approaches to reducinglependence on fossil fuel while
simultaneously responding to the challenge of dlafzaming.

240. The first approach is called “cap and tradbkicl is a system for emissions
trading.

241. Under the cap and trade system a governmentggets a cap or maximum on
the amount of emissions that are allowed to berg¢e Businesses that emit
carbon dioxide are allowed a certain limit thatytikannot exceed without being
penalized in some way.

242. For companies that reduce their emissionsabiile limit allowed, carbon
credits are created which equal the unused poofidimeir allowance.

243. Efficient companies can sell their carbon itsetd companies having trouble
meeting their emission standards.

244. The effect of this system is to give an inisento clean renewable energy
companies and to provide a penalty to the polluters

245. A popular type of carbon credit is the Rendev@mergy Credit (REC) also
called “green tags.” Green tags represent 1000 &fMdtean renewable energy
and can be sold in the open market.

246. The other approach to reduce our dependenfiessihfuel is a carbon tax.

247. The carbon tax approach is simply to implenaetatx on the burning of fossil
fuel based on its carbon content.

248.Proponents of the carbon tax believe that avtadd crate an immediate
incentive to reduce carbon emissions, would bedesplicated than cap and
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trade, would be easier to administer, and wouldyagepall industries and not be
as focused on the utility companies, like cap aadd.

249. Carbon trading markets have been createcibttited States and Europe,
although they are presently voluntary systems.

250. There are presently a variety of systems argtandardization has yet been
created, so there is no one system that has beptealdby all users.

251. While carbon emissions trading is still dep@tg and struggling to finf a system
that is acceptable on a universal basis, it isabtest growing specialty in the
financial services area.

252. Analysts have stated that carbon will be tbddis biggest commodity market
in a decade.
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SUMMARY

In this publication, | have set forth a series a$ib facts and information, from which
you can draw your own conclusions. At this pointveaer, | will list a series of my own

opinions, ideas and conclusions based on those fact

253. The New Energy Paradigm is a Chinese buffegrdis no one solution to the
energy situation that the world faces today. Tlaeeemultiple alternatives and
combinations of various alternatives that will ls2d by innovative people to
meet the challenge that faces us.

254. The biggest short term emergency is the lifugts market.

255. Repeat after me “Energy Independence is amatsecurity issue.” Stick it to
the terrorists, stop buying foreign oil.

256. Automobile companies contend that there inadket for hybrids or electric
cars. The marketplace has demonstrated otherwides i@troduction of the
Chevy Volt appears to me to be just Detroit's métbibappeasing its critics by
offering a small, expensive specialty car whiledweting business as usual. The
other “hollow hybrids” offered by Detroit are natigi more than greenwashing.
Simultaneously with the release of the Volt, GMakasing the new, big gasoline
engine Camaro, proof that they still don't getrtiessage.

257. The government offered a limited tax advantagaurchasers of hybrid
vehicles. The limited amount of this incentive meted most hybrid purchasers
from getting any tax incentive at all. This, orimiar incentive, needs to be
expanded immediately.

258. The auto companies will soon come to Condosdsng for a bailout. The
answer should be “maybe, but only if you chang®f&jlour models to plug-in
hybrids.”

259. A vehicle that delivers over 100 miles petayabf gasoline is achievable with
existing technology. A lightweight, but strong comsfie material, plug-in hybrid
would use electric power for its local, daily tripsunder thirty miles, which
accounts for 60% of the average American’s daibges If Americans drove plug
in hybrids, they would rarely use gasoline for titkily driving. The gasoline
could even be replaced by biodiesel or ethanol.

260. Electricity storage through advanced battechmhology has become a reality
today. Improvements to the technology as being ncadstantly.

261. Electricity generated for consumption on gpeimarliy by wind and solar)
referred to as decentralized electricity, or dsttéd electricity (as opposed to
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centralized electricity) will become more widesgtes regulatory hurdles are
overcome.

262. Efficiency is a key ingredient in the mix, ahére also need to be tax incentives
for individuals who add more insulation to theimies and take action to retrofit
existing structures to be more energy efficientn8@ower companies presently
provide small rebates, but additional assistaneelsi¢ be given to individuals
and businesses.

263. A simple, but effective, thing that every pergan do is to change from
incandescent light bulbs to compact fluorescemmt liulbs (CFLs). CFLs use only
about 20% of the electricity as incandescent ligints last 8,000-15,000 hours
versus 1,000 hours for an incandescent light. Tegaiment of Energy says that
incandescent lights use about 10% of the elegtra@nhsumed in the U.S. today.
CFLs make sense economically and energy wise.

264. As we discussed above, China has a populatiorore than four times that of
the United States, representing 20% of the worlgbfadion, compared to 4.5%
for the United States. A person in China consunf@®flthe oil consumed by a
person in the United States. China’s oil consunmpancreasing by 10% per
year. Factoring in the 1.1 billion population oflia, or approximately 17% of the
world population and even assuming an unlimitegoupf crude oil, oil
production facilities are simply incapable of kegpup with growing demand.

265. China is everywhere. China produces the naatio the world. China
manufactures more wind turbines than any other ttgpu@hina consumes more
oil than any other country except the U.S., andlwhthchange shortly. While the
Congress and the State of Florida debate offshdtigl near the Florida coast,
China is planning to drill for oil in the area be®n Florida and Cuba. China is a
major owner of one of the largest seaports on tstdfn Seaboard (Freeport,
Grand Bahama Island, Bahamas). China is everywhatkit will only get worse.

266. According to the Energy Information Adminisioa, world electricity
generation will need to double by 2030. To satikfg need, we must add more
solar and wind power, not coal fired power plants.

267. There will be government intervention and gasaationing in the United
States in the near future.

268. Many American households will own an NEV (Ndagrhood Electrical
Vehicle) in the near future. Vehicles such as tiegal’ golf carts will become
commonplace.

269. | have seen it stated many times that foryeglellar spent to improve efficiency
of appliances and buildings, you would have to dggon solar power to
achieve the same thing. Efficiency is a key ingeatidf our future sustainable
energy lifestyle. Through the use of efficienciegg “green retrofit” on existing
buildings, the U.S. could cut electricity consuroptand carbon emissions in half
within 20 years.
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270. Carbon taxes would be difficult to implemanthe U.S. since Americans hate
taxes and even hate the word “tax.” Remember tiaat is the reason why we
don’t sing God Save the Queen in America today.

271. The solar plan presented in the January 230 iof Scientific American, or a
similar plan, needs to be implemented as soon ssilge.

272. Most Americans do not realize that solarvgale energy source. Solar
technology since the 1970s has advanced far beybat people think. The best
analogy would be that if you told someone they ddiyl across the Atlantic in an
airplane, and they had only seen the Wright Brathest airplane, they would
dismiss you comment and think you were crazy. Renpéd to understand that
today’s solar technology is a Boeing 757 compaoetthie “Wright Brothers” solar
technology of the 1970s. Solar works and we neadvit. Congress must pass
more tax incentives for solar power and the statest pass state legislation
similar to the incentives used by Germany.

273. Early versions of the “Energy IndependenceSeclrity Act of 2007”
contained a substantial incentive for resident#ispower, with a 30% tax credit
available. The prior incentive, a 30% tax credithwa $2,000 cap, was not even
reinstated in the final version. No incentive wioatger for solar was included in
the new law, and even the minimum incentives ofdllddaw expire at the end of
2008.

274. A number of states are studying the incentigesolar power that were
implemented in Germany and are crafting proposgdlkgion that is being
introduced into state legislatures. Once the fegt states implement these laws,
many others will follow and America will start tees some the benefits of solar
power. Utility companies are primarily regulateddigites as opposed to the
federal government, so we may not have to waiClangress to act to get some
beneficial activity in the solar power area.

275. 1 am not a big fan of government intervenimmanything, but unfortunately, at
this point, without tax incentives and subsidies,aannot solve the largest
economic problem this country has ever faced. Wdredle like it or not, whether
we want it or not, there will be substantial goveamt intervention. The later that
intervention comes, the more drastic it will be.

276. Hydrogen technology will not be sufficientlgwkloped in time to avert the
crisis. There may be a hydrogen economy in ouréytout it will not be in our
short term future.

277. It is now mid-2008. You will live in a diffené world in five years. Will it be a
world of war, terrorism and chaos based on an eanamenergy crisis? Or will it
be a world that has addressed its energy needseanoh to deal with the
problem?

The decision is yours.
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EPILOGUE

| stood on the beach near Canaveral Pier in Coea&lBand watched the launch of
Apollo 11 in July of 19609. | felt the earth shakeder the thunderous roar of the Saturn V
rocket as it left the earth on that beautiful suday in Florida. A few days later, sitting

in the living room of a friend on Key Biscayne witie young girl who would later
become my wife, we watched as Neil Armstrong bectradirst human to walk on a
celestial body other than the earth. Those werdyheimes in America.

Years later, | finally realized how difficult thtask was and how brave men like Neil
Armstrong were, when | learned that the onboardpdsr of the Lunar Excursion
Module had less computing power than the Macintmshputer released by Apple in
1981. At that time, the Mac seemed like nothingertbian a toy.

What audacity John F. Kennedy had to set a gosgiodling a man to the moon and
returning him safely to earth within a mere dec&leh a feat was hard to comprehend
in 1960, when very few people even had air conaiitig in their homes or cars, and no
one even had a color television.

As Americans living through those times, we knoattve are capable of accomplishing
any goal, no matter how daunting. | know that Arceeican meet this challenge, because
| have seen her do it. The issue is not our abitity our focus. We are at our best under
pressure, and necessity is truly the mother ofritiga. We all need to encourage our
local, state and federal officials to join the gra®ts movement, and provide incentives,
just as they have done for industries like telecamigations, farming and, of course, the
oil companies.

Together we can meet the challenge.
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SOLAR RADIATION COMPARISON BETWEEN GERMANY AND
THE UNITED STATES

When you compare the two images below, you quiskly the enormous difference in
the amount of solar radiation (which translatee stlar power efficiency) between the
United States and Germany. The highest amountlaf szdiation in Germany equates to
the lowest amount of solar radiation in the Unigtdtes, yet Germany has more installed

PV systems than any other country, and purchasesailf of all of the solar panels
manufactured in the world.
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