The painless remedy for our
energy and environmental crises




Prescription

For The Planet

The Painless Remedy for our

Energy ¢ Environmental Crises

by

Tom Blees



This 1s the most important book that has ever been written on
sustainable development...You MUST read it ! It i1s not A
revolution, it 1s THE revolution, THE way to go!"

Bruno Comby, Ph.D., founder and President of EFN
Environmentalists For Nuclear Energy

"If you're looking for an energy revolution, Blees has the boldness to
offer both technology and vision."
Jim Hightower

“Blees writes devilishly well. His book is a culmination of
tremendous erudition compounded by no end of research. Whether
our society can be turned around to follow his Pied Piper lead is
open to question. But at least he's drawn a map.”

T.J. King, Ph.D.

Professor emeritus of English and Literature

"In a time desperate for solutions to the global environmental crisis,

we need all the suggestions we can get. This analysis by Tom Blees

therefore deserves serious attention as an informed and
conscientious voice in the ongoing debate over what to do."

Howard Zinn. Professor, historian, playwright

Author: A People’s History of the United States

“...A complete plan to revolutionize the world's energy systems.”
Jeff Crowell, Ph.D. Nuclear Physics
Sandia National Laboratories



Tom Blees' book, "Prescription for the Planet" may well be one of

the most important books of our time. After decades of denial,

people now understand that the world 1s in serious difficulties and

are asking what can be done. This book shows that there are

practical and proven solutions out there, needing only will and
effort.

David C. McGaffey, Ph.D.

President, InterConsultUSA

Foreign Service Olfficer (Retired)

Professor of International Relations (Emeritus)

“Splendid...A monumental effort! Blees analyzes the energy supply
picture with impressive accuracy and no loose ends. His dream of
boron as a clean and efficient energy carrier is elegant and
reasonable -- and revolutionary. Establishing its technical feasibility
should be a top national priority.

George S. Stanford, Ph.D., Reactor Physics
Argonne National Laboratory*

Tom Blees has embarked on an important journey to launch a

Global Energy Revolution. This book brings together the most

important technologies of the day to counter the effects of global
warming and our looming energy crisis.

Louis J. Circeo, Jr., Ph.D., Director, Plasma Research

Georgia Tech Research Institute, Atlanta, GA

“...No small thoughts here...Courageous.”
Charles Till, Ph.D., former IFR Project Director
Argonne National Laboratories



Please visit us at our web site:

http://www.prescriptionfortheplanet.com

Copyright © 2008 Tom Blees
All rights reserved.

ISBN: 1-4196-5582-5
ISBN-13: 9781419655821

Library of Congress Control Number: 2008905155




This book is dedicated to my parents,

who taught me never to take no for an answer, even
though it sometimes made their parenting job a lot more
difficult, and who instilled in me the confidence to look

for answers no matter how elusive they might seem.



Table of Contents

INtrodUCtION. .....cciiiiiiiiiiii e 11
Chapter One: A World of Hurt ..., 16
Chapter Two: Pie inthe SKy ..., 45
Chapter Three: A Necessary Interlude...........cccccoeevvviinnnn.nn. 124
Chapter Four: Newclear Power ...........ccccoovvviiiiiiiiiiiieee, 130
Chapter Five: The Fifth Element...............coccooiiiiiinniinn. 155
Chapter Six: A Decidedly Immodest Proposal....................... 170
Chapter Seven: Exxon Sanitation, Inc. .........ccccccceeeveiinnnennnn. 189
Chapter Eight: Check, Please! ...........ccccoiiiiiiiiiiiiie, 213
Chapter Nine: Cui Bono?..........oooviiiiieiiiiiiiieeeeeee e, 260
Chapter Ten: How Great is GREAT? .......cooviiiiiiiiiiiiieee, 284
Chapter Eleven: Going Global...............cccooviiiiii 308
Chapter Twelve: Political Quicksand ............ccccceevveinnnnnnn.nn. 343
Chapter Thirteen: Come the Revolution............cccceeeuvneeen.n. 370
ATEITWOTd...coiiiiiiii e 403
Acknowledgements...........ccccviiiiiiiiiiiiiieeeeee e 417
Bibliography .......ooeeiiiiiiiiiie e 420

GLOSSATY .. e 426



Introduction

No problem can be solved from the same consciousness that created it.
We must learn to see the world anew.
Albert Einstein

I’d like to invite you to a revolution.

Don’t worry, you’re not going to get hurt. As a matter of fact,
for the vast majority of the people involved it’s going to feel really
good. So good, in fact, that you’ll wonder why this revolution isn’t
already underway.

The tensions that are leading up to it are visible all around us.
Anyone who reads, listens to the radio or watches TV 1is barraged
with dire warnings of environmental, political, and economic
stresses almost mind-numbing in their complexity and portent. So
how, one may ask, are the pressing problems of the day to be
solved? Any revolution promising to deliver humanity from such
disparate threats as global warming and resource wars will have to
combine technical transformation on a par with the Industrial
Revolution along with unprecedented political vision. As formidable
as that sounds, it is entirely within the realm of possibility.

The political and technological solutions to a host of our
planet’s most pressing problems are inextricably entwined. The
common threads that unite many of them are energy and raw
materials. Energy, in particular, 1s a nettlesome concern. The ways
in which we source and use energy have profound effects on
geopolitics, economics, and the environment. In the face of



8

overwhelming evidence that business as usual is simply not going to
work much longer, the search 1s clearly on for alternatives.
Passionate advocates of various energy systems tout the virtues of
their favorites in the media, most often with conveniently hazy
statistics and projections. Whereas there seems to be a developing
consensus that energy production and use are deadly serious issues,
most of the purported solutions to energy problems continue to fall
woefully short of the mark.

If this situation finds you frustrated or devoid of hope as you
contemplate mankind’s future, take heart. It will probably surprise
you to know that there is a virtually inexhaustible source of energy
that 1s safe, clean, and economical that will require no recourse to
mining, drilling, or other extraction processes for literally hundreds
of years. Far from being another pie in the sky, this technology was
developed at one of America’s national laboratories over more than
a decade by a veritable army of PhDs. As the project reached its
triumphant conclusion in the mid-90s, 1t was suddenly terminated
and its facilities dismantled. The scientists who’d succeeded so
spectacularly in their efforts were scattered, and word came down
from the U.S. Department of Energy that the project was not to be
publicized.

This is but one of a trio of little-known technologies that are
capable—when coupled with prudent leadership—of solving a
surprising array of seemingly intractable global problems. We’ll
start off with a brief discussion of the problems we seek to solve and
then examine the pros and cons of the various purported solutions
that have been suggested to remedy them. Beyond that we’ll be
breaking new ground, at least compared to what passes for
conventional wisdom in today’s public discourse.
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When I speak of a revolution, I use the term advisedly. The
course of action proposed herein will change the world every bit as
profoundly as technological and political revolutions of the past.
Unlike those social transformations, however, we are uniquely
capable of planning this revolution in order to minimize the negative
impacts of the changes it will bring about, and maximize its benefit
to all of humanity.

By the time you’ve traversed these pages I believe you’ll
agree that we stand on the threshold of a new era in the evolution of
human society. If we look back at the historical record, there’s an
unbroken and rather bleak consistency in the struggle for power over
others, with wars of conquest evincing little substantive difference
over the ages save for the methodology of slaughter. The thirst for
riches and resources took a new turn once the Age of Exploration
played itself out. From then on, there were no new lands to discover.
Control over resources became a matter of wresting them away from
someone else. Such a course was pursued with vigor during the era
of colonization, but the end of World War II brought a new twist as
warmaking technology—most obviously atomic weaponry—made
wars of conquest a much dicier endeavor.

The proxy wars between the nuclear powers during the Cold
War era can be seen as a relic of the old pattern, outmoded but alas,
not yet abandoned. Even before the end of the Cold War it was clear
that the struggle for control over ever more crucial supplies of
resources would be played out on the stage of international
economic relations. While we can still unfortunately see the brute
force methods being used in the current war in Iraq, the relative
stability of international borders portends a future where
international trade and economic alliances decide who controls the
world’s raw materials. We can clearly see new tensions developing
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as China’s burgeoning growth has made it a force to be reckoned
with in the global struggle over energy supplies, even as those
resources are revealing their limits as never before.

Do not despair. The struggle for control among an ever-
increasing population for an ever-dwindling stockpile of needed
materials 1s about to take on a new and encouraging dimension.
We’ll see in the pages to come not only how we can tap a limitless
supply of environmentally benign energy already ours for the taking,
but how to effortlessly recycle nearly everything that provides us
with the comforts of life we now enjoy.

Ever since our planet’s physical limitations were recognized,
the relationship between nations was based on the concept known
today as zero-sum. As the most advanced industrialized nations
consume an inordinately large share of the world’s resources, the
threat that the rest of the countries of the world will eventually
demand their fair share looms on the horizon. A zero-sum world can
be likened to sharing a pie: if you take a bigger slice, somebody else
1s going to have to take a smaller one. The lack of enthusiasm for
helping to lift the poorest nations out of their misery can be traced to
the nagging fear that enlarging their piece of the pie will inevitably
diminish what’s left for the rest of us.

This resigned acceptance of the zero-sum paradigm is still in
evidence virtually everywhere we look today. Neither the public nor
the political class has yet recognized that this way of thinking is
already obsolete. Few are yet aware that the pie hasn’t just gotten
bigger. We’re looking through the window of the pie shop, just
waiting for the world’s leaders to show up with the keys. Inside
there’s more than enough for everybody.
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Mankind 1s poised on the brink of a new age of plenty. The
wealthiest nations need not fear that elevating the poor of the world
will diminish their own standard of living. On the contrary,
improving the condition of the poorest among us will improve
everyone’s situation if only because it will greatly diminish the
inevitable tensions resulting from gross inequality. Access to
abundant and affordable energy supplies will no longer be the
prerogative of the fortunate, but will finally be recognized as a basic
human right.

This invitation to revolution is not a call to arms. It is a call to
action. We have the means to radically transform human society for
the better while solving some of the most formidable problems
humanity has ever faced. What we need 1s the vision and the will to
implement this global revolution, one whose effects will impact the
lives of all the world’s people in unexpected and gratifying ways.
Let us begin...
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Chapter One: A World of Hurt

There are good people ... who hold this at arm’s length because if
they acknowledge it and recognize it then the moral imperative to
make big changes is inescapable.
Al Gore, An Inconvenient Truth

As the twentieth century drew to a close there was much talk
about the challenges facing mankind as we began the new
millennium. Now just eight years past that milestone, many of those
issues have taken on a startling urgency. While the end of the Cold
War brought relief at the diminished threat of nuclear annihilation,
new threats until recently only dimly perceived have taken its place.
The danger of nuclear warfare between two great powers has been
supplanted by the specter of nuclear proliferation. And the dilemma
of human-caused global warming is regarded by virtually every
nation as a grim reality and one of the most daunting challenges
humankind has ever faced.

The greatest difficulties we face today are nearly all of our
own making. We have burdened the planet not only with our sheer
numbers but with the ability to profoundly influence our
environment with advanced technology. Our booming population
exacerbates the situation in both industrialized and undeveloped
countries. In the former the deleterious effects of development
pollute both air and water, sometimes to unprecedented degrees. In
undeveloped nations, the sheer demand for living space and simple
fuel leads to extensive deforestation and both indoor and outdoor
pollution. It has gotten to the point where we have the very real
possibility of despoiling our planet so severely that human life itself,
if not imperiled in its very existence, seems to be approaching the
point of serious social disruption.
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For most of the twentieth century, there was a widespread
belief in science’s ability to unravel and solve our world’s
technological and environmental problems. The irony is that
scientific advancements were creating whole new problems that had
never existed before, leading many to question whether science has
been a panacea or a Pandora’s box. Today the number of people
who blithely assume that scientists will be able to sort it all out in
time seems to be inexorably diminishing. Indeed, a backlash of anti-
science forces have found, at the time of this writing, a sympathetic
administration in Washington which at least pretends—for the sake
of their votes—to share their antipathy to what many of them see as
the scientific priesthood.

Like an environmentalist driving his SUV to a global warming
conference, America’s neo-Luddites avail themselves of the
comforts of their technological cocoon even as they attempt to eat it
away from the inside. Such inconsistency and irrationality would
hardly be worth confronting except for the political results that are
postponing the recognition and solution of serious environmental
problems. An improbable alliance of anti-science zealots on the one
hand and environmentally callous corporations on the other has
thwarted progress on a host of 1ssues which frankly can’t afford to
be 1gnored any longer.

Dozens of books and countless articles have been written
about the grave challenges briefly described below. My intention in
this book 1s not to expound on and lament the problems that bedevil
us but to offer realistic solutions. But first we must identify the
targets. This first chapter will briefly present the issues that cry out
for solutions. Every one of them, as incurable as they may seem,
will be addressed in the chapters to come with a comprehensive plan
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to remedy them 1n the near future without resorting to technological
leaps of faith.

Be forewarned: Once you finish this book and realize that
there are actually completely feasible near-term solutions to these
problems, it may drive you nuts listening to the pundits and
“experts” on radio and TV pontificating on these issues and how
they propose to address them. You’ll read an article on global
warming or alternative energy systems or clean coal or biofuels and
it will sound remarkably akin to that old story about the blind men
and the elephant. Early readers of this manuscript have told me
they’re tearing their hair out at the barrage of gloom and doom and
solemn pronouncements, now that they’ve discovered the planetary
prescription. Don’t say I didn’t warn you.

Global Warming: The elephant in the room

Climate change seems an amorphous and intangible concern
to most people. But the Inuit people of Baffin Island, which sits atop
Canada just west of Greenland, have gone beyond debating the
reality of global warming. While politicians in their comfortable
offices dicker over the science, the way of life of the Inuit who’ve
lived on Baffin Island since time immemorial is being destroyed by
unprecedented warming of their environment. Where once they
hunted on the ice for ten months a year, now their hunting season
has been reduced to about half that time. The evidence of a
drastically altered climate 1s all around them, and it 1s altering their
culture to a profound degree.’

' Will Steger, Global Warming 101.Com (Will Steger Foundation, 2006 [cited 2007]);
available from http://www.globalwarming101.com/content/view/545/88889028)/.
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Further south, however, the evidence is somewhat less
immediate and thus the implications of global warming have taken
longer to recognize. Nevertheless, concern over the possible threat
of human-caused climate change led to the establishment of the
Intergovernmental Panel on Climate Change (IPCC) in 1988. A
collaboration between the United Nations Environment Program and
the World Meteorological Organization, the IPCC was created to
assess the risk of human-induced climate change based on the best
scientific and technical information available.

Nearly two decades after 1its creation, the IPCC’s
pronouncements find themselves the focus of world attention. In
February of 2007 the panel issued the first installment of their report
on climate change, the culmination of the last six years’ work of
some 2,500 scientists around the world. Their “Summary for
Policymakers” reported the verdict that it 1s “very likely” that
human activities (in particular the burning of fossil fuels) account
for most of the warming in the past fifty years. “Very likely”
translates as at least a 90% degree of certainty.’

Nevertheless there were dissenters. Of the 113 countries
participating in the IPCC conference in Paris that issued the report,
there were unsuccessful attempts to water it down by Saudi Arabia
(the world’s largest oil exporter) and China, which has recently
overtaken the USA as the world’s worst offender in emissions of
greenhouse gases (GHGs). The difficulties of crafting a consensus
among so many nations resulted in an inevitable softening of the
report’s nonetheless compelling conclusions. Much of what is
discussed freely and credibly among the scientific community never

> Working Group 1 of the IPCC, "Climate Change 2007: The Physical Science Basis,"
(Geneva, Switzerland: Intergovernmental Panel on Climate Change (IPCC), 2007).
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made it into the final draft, despite considerable sound science
underpinning substantially scarier observations:”

* Emerging evidence of potential feedback effects and “tipping
points” that could rapidly accelerate global climate change;

* Growing proof that the Greenland ice sheet is melting at an
increasing rate and could collapse entirely;

* Findings that temperatures in Antarctica are rising “faster than
almost anywhere on the planet” and that the ice there is also in
increasing danger of breaking up;

* Measurements of the Atlantic Gulf Stream, which plays a
major role in the climate of Western Europe, revealing a 30%
slowing between 1957 and 2004;

* The potential effects of accelerating release of greenhouse gas
in the Arctic from thawing soil, permafrost and seabed
deposits;

* The potential for dramatic and extreme rises in sea level should
ice sheets continue to break up.

Undeterred by the consensus of some 2,500 of the world’s top
scientists, the incorrigible ExxonMobil quickly came up with a
bounty of $10,000 to any scientist willing to poke holes in the
report, albeit under the nearly transparent cover of a company-

> David L. Brown, What the IPCC Report Didn't Tell Us (2007 [cited 2007]); available
from http://starphoenixbase.com/?p=353.
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funded neocon think tank.* It would be futile to expect unanimous
agreement about the realities and dangers of global warming among
politicians. Yet a majority of those with the most comprehensive
training in the subjects involved (oceanographers, climatologists,
paleobotanists, etc.) appear to agree that mankind is affecting the
climate in serious and potentially irreversible ways. They differ
mainly in degree (no pun intended) when it comes to just what point
we find ourselves at now and what the future holds, but you’d be
hard pressed to find any of them who’d suggest that solutions to the
problem are something we can afford to put off till tomorrow.

The belief that anthropogenic (human-caused) emissions of
global warming gases are causing or exacerbating global warming is
not absolutely universal among scientists. The subject 1s extremely
complex, and some perfectly sincere scientists, not just paid shills of
fossil fuel corporations, look at the evidence they have in hand and
come to different conclusions. That the earth 1s experiencing a
warming trend 1s hardly refutable, and the vast majority of scientists
would find no quarrel with the evidence. Just how much of that
warming trend is due to anthropogenic emissions, however, evokes
less unanimity, though dissenters from that view are in a distinct
minority. Nevertheless, this is a classic example of the scientific
method at work. Evidence continues to accumulate, and by now it’s
gotten to the point that the leaders of many countries are sounding
the alarm.

This book will frequently refer to the urgency of climate
change as a reason to take decisive action to revolutionize the
world’s energy systems. While this is consistent with the views of
the majority of scientists, some may beg to differ. Global warming is

*Tan Sample, "Scientists Offered Cash to Dispute Climate Study," The Guardian, Feb 2,
2007.
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not the only reason, however, for the energy revolution that will be
explained and encouraged in these pages. There are, in fact, a host of
compelling reasons to initiate and carry out the program
recommended here. If anthropogenic emissions end up being
inconsequential (and it wouldn't be the first time that a large number
of people, scientists included, may have had a shared
misconception), we'll still have proceeded along a path that leaves us
in a much better condition than if we had not, with substantial
improvement on a host of other issues.

If we took the proposed path and the people on the planet
suddenly had a change of heart en masse and decided to limit the
size of their families, AND anthropogenic emissions turned out to be
inconsequential, AND if the current warming we’re experiencing
halted and reversed itself, then would this course of action have
been for naught? Not at all. As we shall see in the pages to come, we
still would have spent less than if we'd taken a business-as-usual
approach, we'd still have remedied the deadly problem of air
pollution, and we'd still have more than enough energy resources for
everyone on the planet. Ultimately the rationale for pursuing this
course stands firmly on its own merits. If the reader looks with
skepticism at forthcoming references to the urgency of global
warming, please bear in mind that it is but one of many compelling
reasons to pursue this energy revolution.

In the event that anthropogenic emissions are indeed as
consequential to our climate dilemma as most scientists believe,
then taking prompt action will certainly turn out to be the wisest
course. In the unlikely case that mankind is not at least partly
responsible, should the current warming trend persist for much
longer there will be ample reason to pursue an energy strategy like
the one that will be proposed herein. For the human population of
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the planet is growing toward a predicted peak of about ten billion,’
even as glaciers that supply water to hundreds of millions of people
are rapidly retreating. Not only will we have to supply billions more
with fresh water (which will require a lot of energy), but there’s a
very high likelithood that hundreds of millions will soon find
themselves displaced because of vanishing water supplies.

The accelerated melting of glaciers all over the globe is
probably the most visible sign of global warming. To cite just one
example, up to 64% of China's glaciers are projected to disappear by
2050, putting at risk up to a quarter of the country's population who
are dependent on the water released from those glaciers.® That’s
about the same number of people as inhabit the entire United States.

A look at almost any area of the world today where there are
glaciers and/or ice caps reveals a rate of melting unprecedented in
history.” From China to the Arctic, from the Andes to the
Himalayas, the rate of glacial retreat 1s so dramatic that entire
regions are in danger of losing their glaciers altogether. The water
supplies which depend on those glaciers as their source will
disappear, in many cases causing catastrophic disruptions among the
countless millions of people who depend on them. Peru and Bolivia,
which together account for more than 90% of the world's tropical
glaciers, have lost about a third of the surface area of their glaciers
between the 1970s and 2006. With three-quarters of Peru’s
population living on the arid west side of the Andes where less than

> "Total Midyear Population for the World: 1950-2050," (U.S. Census Bureau, 2007).
® Renato Redentor Constantino, "With Nature There Are No Special Effects," in
TomDispatch.com (June 3, 2004).

" Robert S. Boyd, "Glaciers Melting Worldwide, Study Finds," Contra Costa Times,
Aug 21, 2002.
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2% of that nation’s water resources are found, the consequences of
diminishing runoff are already starting to be felt.’

The economic costs of global warming are already visible, but
the projections as global warming continues are truly staggering.
Insurance industry estimates predict that climate-change related
damages might cost $150 billion annually within a decade.” If the
connection between the increased frequency and severity of
hurricanes in recent years i1s partly a result of global warming, as
many climatologists claim, then the tens of billions of dollars worth
of damage from the hurricane strikes of 2005 alone in the United
States 1s already pushing that estimate far closer than that decade
estimate would suggest.

There are disturbing signs that we may have already reached a
tipping point beyond which serious disruptions to the global climate
are irreversible. Melting of previously stable permafrost is but one
of the warning signs.

Western Siberia 1s undergoing an unprecedented thaw
that could dramatically increase the rate of global
warming. Researchers recently returned from the region
found that an area of permafrost spanning one million
square kilometers—the size of France and Germany
combined—is melting for the first time since it formed
11,000 years ago at the end of the last ice age. British and
Russian scientists report that the melting permafrost is
releasing hundreds of millions of tons of methane, which

® James Painter, "Peru's Alarming Water Truth," in BBC News International Edition
(Mar 12, 2007).
? Constantino, "With Nature There Are No Special Effects."
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1s 20 times more potent than the carbon dioxide currently
driving the worldwide warming crisis."’

Sergei Kirpotin, a botanist at Tomsk State University, Russia,
describes an "ecological landslide that is probably irreversible and is
undoubtedly connected to climatic warming." He says that the entire
western Siberian sub-Arctic region has begun to melt, and this "has
all happened in the last three or four years.""'

To anyone who pays attention to scientific periodicals or even
general news sources, the number of studies attesting to the reality
and urgency of global warming 1s overwhelming. Reports by
scientists from a variety of disciplines continue to pour in from
around the globe. One day it’s a story of an Antarctic ice sheet the
size of Texas starting to disintegrate. Then a story that the glacier on
Mount Kilimanjaro that started growing almost 12,000 years ago
will probably be gone within a decade or two. Polar bears are dying
because they can’t navigate the ever-widening gaps in the ice floes
as the Arctic ice melts away. The Atlantic thermohaline circulation,
which 1s responsible for the currents that warm northern Europe,
may even be slowing down.” These are hardly subjective
assessments. Cold hard data is pouring in from around the world,
bringing incontrovertible evidence that we’ve created a problem the
likes of which mankind has never before had to face.

The European Project for Ice Coring in Antarctica
(EPICA) team has spent years drilling the ice core in
Antarctica's Ice Dome Concordia. They had previously

' Jan Sample, "Warming Hits 'Tipping Point"," The Guardian, Aug 11, 2005.

"' Fred Pearce, "Climate Warning as Siberia Melts," New Scientist, Aug 11, 2005.

2 Michael Mann Gavin Schmidt, "Decrease in Atlantic Circulation?," in Real Climate
(Nov 30, 2005).
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analyzed its record of global temperatures, but have just
completed the detailed analysis of the trapped air. The
bubbles record how the planet’s atmosphere changed over
six ice ages and the warmer periods in between [my
italics]. But during all that time, the atmosphere has never
had anywhere near the levels of greenhouse gases seen
today. Today's level of 380 parts per million of carbon
dioxide 1s 27% above its previous peaks of about 300
ppm, according to the team led by Thomas Stocker of the
University of Bern in Switzerland."
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" David L. Chandler, "Record Ice Core Reveals Earth's Ancient Atmosphere," New
Scientist, Nov 24, 2005.

“ Dr. Barry Brook, The Environment Institute, University of Adelaide, Adelaide,
Australia 2010.
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climate change can be reversed or at least halted somewhere short of
disaster is an open question. At this point we can only do as much as
possible to halt the human practices that are contributing to the ever-
deteriorating climate situation.

One study after another, whether by international groups of
esteemed scientists or studies done by the scientists of individual
nations, points to the same conclusion. Despite the protests of
intransigent politicians in the United States and their apologists,
along with their often uninformed believers among the general
populace, global warming is not really a question of if but rather of
how seriously and how quickly it will manifest.

Those who choose to believe a small minority of the scientific
community when their views contradict the evidence and studies of
the vast majority have no business formulating public policy that
will 1mpact the entire human race. Yet several powerful
politicians—to our global shame, mostly in the United States—still
pretend that global warming 1s an environmentalist conspiracy.
Senator James Inhofe (R-Oklahoma), who ironically chaired the
Senate Environment and Public Works Committee until mercifully
being ejected from that position by the 2006 elections, has called
global warming "the greatest hoax ever perpetrated on the American
people."

Many have castigated the U.S. government for dismissing the
Kyoto Accords on Global Warming, resisting for years even the
most rudimentary admission of the reality of climate change, much
less the causes. To be sure, the signal this sends to the rest of the
world 1s deplorable, yet the Kyoto Accords were only a very feeble
first step that, even if embraced, would hardly turn the tide. We must
go far beyond the reach of Kyoto to address global warming, and we
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have to do it faster than that agreement would have demanded. Alas,
many of our politicians seem to be headed in the opposite direction.

While many hoped for real progress at the 2006 U.N. climate
summit in Nairobi, Kenya, it ended instead with disappointment and
failure. The intransigence of the United States and China, the two
most egregious producers of greenhouse gases, doomed the
conference despite the high hopes of its other participants. It’s now
generally recognized among the world community that the Bush
administration is determined to shirk its responsibility. "Everyone is
waiting for the [U.S.]," said Paal Prestrud, head of Oslo's Center for
International Climate and Environmental Research. "I think the
whole process will be on ice until 2009 [when Bush will be
replaced]."" It is not known whether Mr. Prestrud appreciated the
cold irony of his choice of words.

Shortly after this book goes to print, George Bush will be
leaving the White House. Those who have decried U.S.
footdragging on global warming will find herein a comprehensive
plan to halt anthropogenic emissions of greenhouse gases much
faster and more thoroughly than any international plan to date. But
that is only one of the issues we will address. A surprising array of
seemingly intractable problems facing us today can actually be
solved with a small suite of bold actions that fit together like the
workings of a classic timepiece. Arresting global warming would
simply be icing on the cake.

Nuclear Proliferation

5 The End Is Sigh (Grist Environmental News & Commentary, Nov 20, 2006 [cited);
available from http://www.grist.org/mews/daily/2006/11/20/.
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Americans who grew up in the Fifties and Sixties developed a
particular knack for relegating worries about nuclear weapons to our
mental closet of horrors. Never before had a whole generation of
children been forced to undergo nuclear attack drills, rushing out of
our classrooms to hunker down in the hall, sit on the floor and, as
the macabre joke of the time described it, “put your head between
your legs and kiss your ass goodbye.” One wonders how much the
threat of imminent annihilation contributed to the culture of
hedonism which came to prevail in the hippie era of the Sixties and
Seventies. It seems incongruous to think that “Eat, drink, and be
merry, for tomorrow we die” originated in the Old Testament, since
it could well have been the motto of young Americans who came of
age 1n those perilous years.

Even though most of that generation i1s grown now with
children and even grandchildren of their own, nuclear proliferation
is still one of those awesome threats that most people refuse to
contemplate. The end of the Cold War seemed to bring a welcome
relief from such concerns, yet the nuclear bogeyman refuses to go
away. Not only is the “nuclear club” growing, but terrorism has
worked its way to the forefront of international concerns, along with
the very real possibility that eventually a terror attack will include
the horrific prospect of a city suddenly vanishing in a nuclear
explosion.

Some needed attention has focused on the lax control over
nuclear weapons stockpiles as a result of the breakup of the Soviet
Union. But as North Korea elbowed its way into the nuclear club in
2006 a more insidious threat reared its head. For the Koreans had
created their first nuclear weapons not from stolen weapons-grade
material but, following India’s example, by operating a small reactor
in such a way as to produce weapons-grade plutonium. There are
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probably several hundred tons of weapons-grade plutonium in
existence, most of it (one hopes all of it) in the weapons programs of
the nuclear powers. However, the technology to extract plutonium
from spent reactor fuel 1s available to at least thirty countries, and
any reactor can be adapted (at a sacrifice in operating efficiency) to
production of weapons-grade plutonium.'®

The “waste” (used fuel) produced during the course of a year
by a normally operating nuclear power plant contains about 200
kilograms of low-quality, “reactor-grade” plutonium. Since that
material can theoretically be used to make a nuclear explosion, it
should certainly be safeguarded. Yet the emphasis that has been
placed on weapons proliferation from spent power plant fuel is
exaggerated, for its isotopic composition makes it unsuitable for
weapons. There are far easier ways of producing weapons-grade
material.'’

As this 1s being written, America is rattling its sabers loudly
over the prospect of war with Iran. While there is a multitude of
possible reasons why—mnot the least of which 1is oil—Iran’s
development of uranium enrichment technology is most often cited
as a casus belli by the Bush administration. Even as stalled talks to
convince North Korea to abandon its nuclear weapons program have
finally begun to bear fruit, the Iranians threaten to unleash the
nuclear genie. It’s like we’re playing nuclear Whack-a-Mole.

The threat of nuclear proliferation has been with us since
World War II, but the spread of modern technology has made it all
the more urgent. Like all the problems that will be discussed here,

' Bernard L. Cohen, "The Nuclear Energy Option," ed. University of Pittsburgh
(Plenum Press, 1990).
"7 Tbid.
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this too 1s within our power to solve. The question 1s whether the
world’s leaders are willing to make the unprecedented decisions
necessary to get the situation under control. As we’ll see in the
chapters to come, the international structures needed to eliminate the
threat of nuclear proliferation—and global warming, and air
pollution, and nuclear waste—are destined to collide with an
international corporatism that has spread its tentacles into every
corner of the globe.

What we’re faced with at the dawn of the twenty-first century
1s a struggle for our very survival, but the struggle is not against
some hostile outside force. It i1s against our own institutions, our
own inertia, a dearth of imagination, a fear of change, and a selfish
timidity on the part of our leaders.

A refusal to confront problems head-on has rarely promised
such dire consequences as today. Fossil fuels are being burned at an
accelerating pace, and unless revolutionary changes are made we
will all be punished for our indecisiveness. The spread of nuclear
weapons likewise must be recognized as the grave threat that it 1s. If
one of our cities suddenly disappeared in an unexplained nuclear
explosion, proliferation would immediately be front and center and
the hue and cry for action would be deafening. We have to muster
the good sense and the boldness to deal with this threat before such a
horrific event occurs. Without radical changes to the way nuclear
materials are handled, it will only be a matter of time. The longer we
wait, the harder and more dangerous it will be to prevent such a
catastrophe. It’s time we recognize its inevitability and do
everything in our power to get the situation under control.

Humans have a long and inglorious history of locking the barn
door after the horse 1s gone. How many times have you heard of
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some local people insisting on the installation of a traffic light at a
dangerous intersection, only to have the authorities drag their feet
until someone is killed in an accident that could have been so easily
prevented? The new traffic light that immediately appears might as
well be a flashing tombstone. The same sort of oblivious inaction
has gripped the world at large when it comes to dire warnings of
nuclear weapons proliferation. No, the solution is not as easy as
installing a traffic light, it will require bold leadership and a
willingness to break free of old ways of thinking. But if we fail to
act, it won’t be a single tombstone that we’ll be planting.

Air Pollution:

The center of Mexico City is the Zocalo, with the National
Cathedral on one side and the National Palace on an adjacent side.
It’s a one square block open area, a big park for residents and
visitors alike to stroll and mingle. In my repeated visits to Mexico
City over the years I can remember many days when I would enter
the Zocalo from the street opposite the side where the palace sits.
Looking across at the great edifice that occupies the entire side of
the square, I could see only its outline. The massive doors and
windows facing the park—a mere block away—were completely
indistinguishable because of the thick smog.

Take the most complacent anti-environmentalist you can find
and plunk him down in the middle of Mexico City (or any of a huge
number of cities around the world) on almost any day of the year.
Even if he’s blind he’ll still be struck by the pollution assailing his
nostrils and lungs. Whatever a person might believe or disbelieve
about global warming and the effect of human activity on climate
change, only a raving lunatic would deny that air pollution in our
major cities 1s a serious problem.
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Like many of the environmental dilemmas facing us today, air
pollution is a product of both our technology (and paradoxically,
often also a lack of technology) and our sheer numbers. The
concentration of humanity in urban centers is an inescapable fact of
life, and it 1s increasing every year. It would be wonderful but
hopelessly naive to think that people around the world will
recognize the limitations of our biosphere in the very near future and
stop their excessive procreation. We can count on adding at least a
few billion more bodies to our already overburdened planet before
the tide of humanity has a realistic chance of subsiding. Barring
widespread nuclear war, unprecedented famine, or a deadly
pandemic—either natural or man-made—we’re stuck with the task
of solving grave pollution problems despite the burgeoning
population of our planet.

The causes of our deteriorating air quality are many and
varied. With seemingly no sense of irony, people decry pollution
caused by automobiles and lament the death of the “environmentally
friendly” electric car. Yet the electricity for charging it more likely
than not would originate at a coal-fired power plant, belching not
just global warming gases like carbon dioxide into the air, but a host
of other nasty substances as well. Sulfur dioxide emissions from
coal burning have decimated large expanses of forests and made
some lakes so acidic that all their fish died off. Mercury and lead
emissions wafting from the smokestacks of coal-fired power plants
have long been a concern because of their potential impact on child
development.'®

'8 Cat Lazaroff, "Coal Burning Power Plants Spewing Mercury," in Environment New
Service (Nov 18, 1999).
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The urgency of finding a quick solution to air pollution
worldwide 1s graphically illustrated in the case of China. As
formerly “Third World” China becomes an industrial powerhouse
and its people acquire the level of wealth necessary for modern
conveniences, China’s energy appetite 1s soaring. Even now, a third
of China 1s bathed in acid rain on a regular basis due to coal-fired
power plants, with over half its cities affected. Yet in order to meet
their expected needs for electricity, China has dozens of coal-
burning power plants on the drawing board to be built over the next
few decades. If all these are brought on line as planned, the amount
of pollution and global warming gases produced during their service
lives will rival the entire world’s current output. And India, whose
population is set to outstrip China’s during that time period, is
likewise developing a ravenous energy appetite.

Even though coal burning tops the list, the most visible villain
in the air pollution drama is the automobile. Despite strict emission
control regulations and state-of-the-art systems on modern cars, the
sheer number of vehicles on the road in many urban areas results in
dangerous amounts of air pollution, especially when natural weather
patterns conspire to create inversions. Climatic inversions occur
when a warm body of air moves in over a cooler, denser body of air
closer to the ground. The result 1s almost as i1f a lid were put over the
area, trapping pollution in the cooler ground layer, often for days at
a time. It’s even worse in countries that lack the legal or financial
means to enact and enforce emissions controls.

My experience on a recent trip to India can serve as one small
example of the problem. I’d hired a car in Agra, home of the Taj
Mahal, to take my son and me to the Himalayas. Agra has enacted
more stringent auto emissions standards than almost anywhere else
in India because of the very real possibility of acid rain slowly
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dissolving the stone of the Taj Mahal. Midway through our trip our
driver’s diesel car (very common in India) developed a problem
with its catalytic converter, an integral part of a car’s pollution
control system. How did the mechanic deal with the problem? He
removed the catalytic converter, smashed and emptied its innards,
and placed the empty shell of it back on the car. Could one
realistically expect that this expensive part would be replaced any
time in the near future? Doubtful at best. Multiply that vignette—or
worse—repeatedly in developing countries around the world.

Things have gotten so bad in south Asia that we’ve seen the
development of what has been termed The Asian Brown Cloud.
(When representatives of countries under the cloud complained that
the term unfairly stigmatized them, the P.C. police renamed it the
Atmospheric Brown Cloud, apparently so they could keep the
catchy ABC acronym. In the interest of clarity and at the risk of
seeming politically incorrect, I will refer to it hereafter by its
original moniker, since it simply indicates the cloud’s location.) A
team of over 250 scientists from the U.S., Europe, and India
completed intensive field observations in south Asia in 1999 and
were stunned at what they found.

When the researchers first began noticing this smoggy
haze, they thought it might be confined to major cities. As
it turns out, 1t's an enormous blanket covering much of the
area around the northern Indian Ocean. This part of the
world is home to nearly 3 billion people, or about half the
world's population, and it's industrializing rapidly. And
because these countries can't afford state-of-the-art,
energy-efficient technology, most of the new industries
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there are using old-fashioned, highly polluting engines and
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For at least a few months every year this brown haze hangs
over most of south Asia, from Afghanistan in the west to the south
of Japan. Not only is it hazardous to the health of the people living
beneath the two-mile thick layer, but the haze scatters sunlight and
reduces evaporation from the ocean, leading to less rainfall in an
area of the world that can hardly afford it.

"It's made of a variety of nasty substances, including fly-
ash, sulfuric acid, particles from the burning of diesel and
other fuels . . . it is extremely unhealthy and is also having

" Bob Hirshon, "Asian Brown Cloud," in Science Netlinks (AAAS) (Jan 12, 2003).
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quite important impacts on weather systems." Nick Nuttall,
UN Environment Program™

What may seem surprising to inhabitants of modern
industrialized nations is the fact that a large part of the brown cloud
comes from millions of people burning wood or dung in their homes
for cooking.”' Clearly the problem of air pollution, while differing in
its sources and composition depending on the country and the
season, 1s a deadly serious one for most of earth’s inhabitants. A
1997 joint study of the World Health Organization (WHO), the
World Resources Institute (WRI) and the US Environmental
Protection Agency (EPA) estimated that annually nearly 700,000
deaths worldwide are related to air pollution and that this number
may escalate to 8 million deaths by 2020.*

Nuclear Waste

The term nuclear waste is actually somewhat of an ironic
misnomer. Most people assume that the reason it’s considered waste
1s because all its usable material has been removed. In reality, not
even 1% of the uranium ore’s potential energy is used in a
conventional light water reactor (LWR) or heavy water reactor
(HWR), variations of which comprise nearly all of the reactors in
use today.” If this seems like an incredible waste, then you can see
the double entendre of the term quite clearly. The problem lies not
only in the fact that we’re throwing away so much fuel, but that

2% Radio Netherlands, "Brown Pall over Asia," (Aug 12, 2002).
21 T1.:

Ibid.
*> UNEP (United Nations Environment Program) Assessment Report, 2002. The Asian
Brown Cloud: Climate and Other Environmental Impacts
> George S. Stanford, "Integral Fast Reactors: Source of Safe, Abundant, Non-Polluting
Power," in National Policy Analysis (Dec 2001).
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what we’re discarding creates an environmental legacy that will be
hazardous to our progeny virtually forever.

In addition to the nuclear waste from reactors, the countries of
the world that possess nuclear weapons have amassed a large
quantity of weapons-grade material that has been recycled out of old
warheads and is in need of disposal. So far about 260 tons of it have
been produced, mostly by the nations of the “nuclear club,” with
more being produced all the time.”* Some has been reprocessed into
so-called MOX fuel to burn in nuclear reactors, but between that and
the much greater quantity in spent fuel from nuclear plants we face a
dilemma hitherto unknown to mankind.

The United States i1s the reluctant owner of much of the
world’s nuclear waste. After World War II the U.S. started its
Atoms For Peace program, exporting nuclear technology for
peaceful purposes (and undoubtedly for the benefit of the U.S.
nuclear industry). Not wanting to have all that nuclear material
scattered around the globe, however, the Americans stipulated that
the 41 countries that participated in the program would have to ship
their waste back to the USA.* It sounds more than a little naive (and
uninformed) when cries of alarm are heard about moving nuclear
material around within the country, since we’ve been shipping the
stuff all around the world with relative impunity for half a century.
At this point, between its own production and the leftovers from its
atomic client states, the U.S. is trying to come to grips with about
50,000 tons of used nuclear fuel.”® Though the Atoms For Peace

** William M. Arkin Robert S. Norris, "World Plutonium Inventories - 1999," Bulletin
of the Atomic Scientists Sept-Oct 1999.

> "Spent Nuclear Fuel Returned to the United States from Germany," ed. U.S. Dept of
Energy (National Nuclear Security Administration, Sept 2004).

%% public_Citizen, New Nuclear Power Plants = More Nuclear Waste (Aug 2003 [cited);
available from http://tinyurl.com/51lps7a.
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program was abandoned long ago, the policy of using the United
States as a dumping ground for the countries involved continues to
this day.

Despite this grim situation, an ever-increasing number of
people are advocating a wholesale embrace of nuclear power
regardless of the waste it generates, out of sheer desperation to stop
the progress of global warming. Even some longtime icons of the
environmental movement are now speaking up as advocates of
nuclear power, and of course the nuclear industry is doing its best to
be there with designs for a new generation of reactors. Nevertheless,
disposing of the prodigious amounts of nuclear waste that we’ve
already produced 1s a tall order that’s generated immense
controversy.

Even the newly converted are largely unaware that nuclear
waste need not be a problem any longer. The grudging acceptance of
the hazards of long-lived nuclear waste in exchange for addressing
the global warming crisis i1s a Faustian bargain that need not be
transacted. We’ll see in the pages to come how we can avoid leaving
a legacy of nuclear waste to future generations by turning a
worrisome liability into a valuable asset.

QOil Shocks

At the time of this writing (and hopefully not at the time of
your reading), the United States 1s deeply immersed in war in Iraq.
Despite the obvious involvement of o1l as a major factor in this war,
there are some who would argue that the oil involved—generally
reported as the second largest o1l reserves of any nation—was not a
causative factor in America’s aggression. Be that as it may, it is
clear that numerous wars have been fought over fossil fuel
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resources, either as the main reason (as in the first Gulf War under
Bush Sr.) or, more frequently, as an undeniable element in either the
progress or the triggering of hostilities, such as the Japanese
invasion of the Dutch East Indies early in WWII.

Even when not contributing to all-out warfare, the unequal
distribution of natural resources contributes disproportionately to
international tensions, and few such resources create more tension
than energy supplies. Just witness the political stresses between the
USA and the government of Venezuela, one of the Americans’
major suppliers of oil. President Hugo Chavez claimed that the
failed coup against him in 2002 transpired with the cooperation, if
not the instigation, of the United States.”’ Protestations to the
contrary by the Bush administration were rendered somewhat
suspect by the alacrity with which the USA recognized the coup’s
leaders, who held power for only two days before Chavez was
reinstated.

Even as futurists are predicting wars that will be fought over
water in the not too distant future, we have already been embroiled
in fossil fuel wars for decades. The geopolitical instability caused by
a desire for control of such resources 1s arguably one of the greatest
impediments to peace in the world. As industrialization and
prosperity spread to previously undeveloped nations, the
competition for energy grows ever more serious.

We are on the cusp of a new kind of war — between those
who have enough energy and those who do not but are
increasingly willing to go out and get it. While nations
have always competed for oil, it seems more and more

7 "Profile: Hugo Chavez," in BBC News International Edition (Dec 3, 2007).
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likely that the race for a piece of the last big reserves of oil
and natural gas will be the dominant geopolitical theme of
the 21st century.

Already we can see the outlines. China and Japan are
scrapping over Siberia. In the Caspian Sea region,
European, Russian, Chinese and American governments
and oil companies are battling for a stake in the big oil
fields of Kazakhstan and Azerbaijan. In Africa, the United
States 1s building a network of military bases and
diplomatic missions whose main goal i1s to protect
American access to oilfields in volatile places such as
Nigeria, Cameroon, Chad and tiny Sao Tome — and, as
important, to deny that access to China and other thirsty
superpowers.”®

There are other shocks besides resource wars that can be
attributed to fossil fuels, though. The immense volatility of fuel
prices creates economic shocks that can drive the entire world’s
economies into recession on almost a moment’s notice. The very
recognition of that fact only tends to exacerbate the wild price
swings of oil and other such commodities whenever fighting, or
even the threat of fighting, breaks out in one of the world’s major oil
producing regions.

On a personal level, too, price swings affect people in very
direct ways. When gasoline prices passed three dollars per gallon in
the USA 1n 2006 (my apologies to all those in Europe and elsewhere
who find such whining contemptible), sticker shock at the pump was
all too serious for the working poor who had no other way to get to

*8 Paul Roberts, "The Undeclared Oil War," Washington Post, June 28, 2004.
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work than driving. Now, as this goes to print, gas prices are pushing
$5/gallon. Unfortunately it is all too easy to direct one’s rage at the
seeming source of the problem, which demagogues are often happy
to point out 1s the Middle East and its wealthy potentates (or that
pesky Chavez). Never mind that generations of politicians have
failed to create a mass transit infrastructure in the USA that could
provide alternative modes of transport. We’re a car nation, thank
you very much.

Oil prices aren’t the only thing to hit people hard in the
pocketbook, however. Natural gas prices go as wild as oil, and
heating bills have gotten so high sometimes that people end up
shivering through winters trying to keep from going broke. It would
be one thing if the supplies were actually as variable as price swings
would lead one to believe, but there i1s ample evidence that crass
manipulation of the energy markets is often more to blame than any
actual supply shortfall. The most egregious example that comes to
mind 1s the case of Enron, which cost consumers in the state of
California many billions of dollars. But similar shenanigans have
gone on for decades in both the oil and natural gas industries, and
why not? The energy companies have insinuated themselves so
deeply into the pockets of America’s lawmakers (or vice versa) that
they can be assured of nothing more than a slap on the wrist on the
rare occasions when they’re caught shaking down consumers.
Meanwhile they rake in obscene billions in profits, with wars and
unrest only serving to enhance their ill-gotten gains.

At the height of oil shocks, you could ask anybody at a gas
pump if they’d like to be able to kiss OPEC goodbye if there was a
realistic alternative, and their answer would be quite predictable. Of
course the fossil fuel industry employs legions of workers, and the
abandonment of an entire industry would have a serious impact. Yet
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the coal industry, in the course of a few decades, experienced a
downsizing of some 90% of its workforce due in large part to
automation and the closure of obsolete mines. The oil and gas
industries—and what remains of the coal industry—are bound to
pass into history as well. The march of progress makes the end of
fossil fuel use an inevitability. How soon will such an energy
revolution happen, and how fast will the transformation come to
pass?

Poring over some of the thousands of articles in print and on
the Internet, or listening to countless energy experts on television,
one gets only a hazy impression of an elusively distant future when
energy production and use will be transformed into a clean and
affordable part of our lives. But the technology is not really the
problem. Political will and the repudiation of the most powerful
industrialists in the world are the main impediments to progress. A
world of energy independence free of manipulation, and free of
facile rationales for gouging consumers, 1s within our grasp in the
immediate future.

Water Wars

The human population of the world stands today at about 6.7
billion. A great many of those people have difficulty obtaining
sufficient fresh water for their needs. By mid-century the earth is
expected to be home to some ten billion people. Where will all that
extra fresh water come from?

This demographic horror story has resulted in predictions
from many quarters of future wars being fought not just over energy
supplies but over the most basic of human needs: water. Such wars
have already been fought many times in the past, and international
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(and 1intranational) frictions that stop short of warfare are constantly
at play around the world as populations struggle to appropriate water
supplies sufficient for their needs.

Giant aquifers such as the Ogallala aquifer underlying several
states in the middle of the USA are being pumped dry, far faster
than their capacity to regenerate. Rivers are diverted for cities and
irrigation, resulting in environmental catastrophes like the shrinking
of the Aral Sea. It’s sobering to imagine the pressures that will
increase exponentially as earth’s human population continues to
expand, even as the glaciers that supply so many millions of people
with their fresh water disappear under the relentless warming of the
planet.

The deforestation and destruction of pristine habitat that 1s a
corollary of overpopulation likewise destroys watersheds and further
diminishes fresh water supplies. The impending water crises of the
twenty-first century are as certain as the sun rising in the east, with
the possible exception of massive disasters that would cull the
human herd to more manageable numbers. With or without such
catastrophes, things are looking pretty grim.

But don’t give up hope. For the solutions to all these problems
we’ve discussed—and more—are within our grasp, interwoven in a
manner that may sound, at first, too good to be true. Yes, it will
involve a paradigm shift and the boldness to embrace a global
revolution. But it will be a joyful revolution, promising a more
prosperous and peaceful world for everyone in the human family.
Take heart. We’re almost there.
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Chapter Two: Pie In The Sky

Who can cloy the hungry edge of appetite by bare imagination of a feast?
William Shakespeare, Richard [l

Voices from all sides are eagerly proffering solutions to the
quandaries discussed in the previous chapter. Even the best of them,
however, rarely attempt to fully remedy even a single one of these
seemingly overwhelming challenges. Frequently the 1deas are
applicable to merely a portion of the world’s population, usually
those that are technologically more developed and which already
possess substantial infrastructure for production and distribution of
energy.

Unless one 1s unconvinced of the seriousness of global
warming, nuclear proliferation, massive air pollution, nuclear waste,
and political and economic instability caused by our dependence on
fossil fuels, then it must be acknowledged that nibbling around the
edges of these problems with half-hearted “solutions” 1s clearly
msufficient. However well-intentioned they may be, virtually every
proposal for addressing these urgent crises falls far short of its mark.
Those who envision an environmentally benign technological utopia
are usually, either intentionally or not, showing only half the cards
in their hand, or badly misreading them.

In the previous chapter we only briefly touched on serious
global problems that have already been the subject of numerous
books, articles, and televised exposition and commentary. Since the
intention of this book is to offer solutions, we will again be brief in
discussing the remedies that are being proposed and how most fall
regrettably short of even their modest goals. For those who pay
close attention to these issues, much of this may not be new. But this
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background information 1s necessary to understand both the
seriousness of the issues and the often deplorable shortcomings of
their proposed fixes.

It 1s not my intention to question the earnestness or sincerity
of those countless people who are attempting to analyze and solve
some of the most pressing problems of our time. Yet it does a
disservice to all to pretend that good intentions or limited goals will
turn the tide. The global crises confronting us in the 21* century
require solutions that will include everyone, from the most advanced
city to the poorest village. This is not because of a question of
fairness and social justice, though it would be wonderful if that was
a sufficient incentive. The fact is that these environmental, political,
and economic dilemmas already involve everyone in the world and
cannot be solved except by solutions with global participation and
applicability.

Most of the proposals that we will touch on here have merit,
and are steps in the right direction. Added together, if we could
implement many of them simultaneously, our situation would
clearly be better than if we ignore the dire straits in which we find
ourselves. But moving in the right direction 1sn’t always sufficient,
especially when the destination 1s far beyond the horizon.
Sometimes we need a quantum leap, and this is one of those times.
Yet since at least some of the proposals being bandied about purport
to be The Big Answer, let’s take a look at them and see if they’re
hiding an Achilles heel somewhere beneath their rosy scenarios.

Carbon Trading

This concept is so unutterably bogus that we should toss it on
the slagheap right off the bat. In essence it is a deadly international
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shell game that allows corporations to buy the right to pollute in a
great game of Environmental Risk. The futility of carbon trading can
be inferred simply by observing that it’s the one climate change
amelioration scheme that seems agreeable to politicians and
industrialists. An underdeveloped nation with a lot of trees but very
little industry, for example, would rate as a carbon sink because of
the carbon dioxide that its trees consume during photosynthesis. So
that country could sell its unused polluting rights to some business
in, oh, Dallas, Texas, for example. This unscrupulous hypothetical
Texas utility company could then blithely belch out massive
amounts of pollution from its coal-fired power plants via the simple
expedient of buying the unused pollution rights from the poor yet
tree-filled nation. Naturally its customers (and their neighbors
downwind) foot the bill and reap the dire consequences.

It gets even more obscene than that, though. Developing
nations like India and China, whose coal-fired plants just on the
drawing board promise to vastly increase the blanket of global
warming gases, are exempt from having to meet even the modest
emissions targets under the terms of the Kyoto Accords. They can
even sell polluting rights to the developed nations for every
emission-reduction project they undertake. So, for instance, if China
builds a hydro project, they can sell carbon credits thus earned to
that imaginary(?) Texas company, in utter disregard of the fact that
China’s own ever-increasing fleet of dirty coal-fired plants is
smoking away without a care in the world.”” Now Texans too can
have a little taste of Chinese air.

Carbon offsets are but one variation on this scheme. There are
plenty of shady operations selling carbon offsets that don’t really

%% Charles J. Hanley, "U.N. Nations Reach Deal to Cut Emissions," Washington Post
Nov 17, 2006.
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amount to anything but a con game to prey on those who would
offset their carbon guilt.’® The seller might guarantee that a certain
stand of mature trees won’t be logged, for instance, though the
loggers will just go down the road to the next stand. Who’s to say
they won’t come back and log the “saved trees” once the transaction
1s completed—or that any trees were ever saved at all? Billions of
dollars are changing hands, with little recognition of the fact that
carbon dioxide emissions are still pouring into the atmosphere. The
myriad ways in which such systems can be gamed are limited only
by the imagination of the shysters.

Carbon trading is little more than an unconscionable scam to
further fossil fuel business as usual, and should not be considered to
be any sort of real solution to the environmental problems we face.
As Tom Burke, visiting professor at Imperial College London, has
observed: "The reality 1s that applying cost-benefit analysis to
questions such as [climate change] is junk economics... It is a vanity
of economists to believe that all choices can be boiled down to
calculations of monetary value."' Another commentator pointed out
that carbon trading’s ‘“inherent complexity leaves it open to
exploitation by special interests, not to mention perverse incentives
to ‘bank’ pollution now against future credits.””* This obscene ploy
doesn’t even deserve four paragraphs, but there you go. It’s easy to
find more information’ on carbon trading if you’d care to explore it
further, though on its face I trust that you, dear reader, can recognize

** Fiona Harvey, "Beware the Carbon Offsetting Cowboys," Financial Times Apr 25,
2007.

3! Kevin Smith, "Obscenity' of Carbon Trading," in BBC News International Edition
(Nov 9, 2006).

32 Charles Komanoff, "Don't Trade Carbon, Tax It," in Grist Environmental News &

Commentary (Feb 13, 2007).

3 Smith, ""Obscenity' of Carbon Trading."
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a travesty when you see one. We have more serious ideas to discuss
here.

Biofuels

Even for those who are vocal proponents of biofuels, a hint
that there’s something not quite copacetic about their lofty promise
was presented by none other than George Bush Jr. in his 2006 State
of the Union speech. In the up-is-down world of Bush policy—
where the Clear Skies Initiative means that air pollution regulations
will be relaxed and the Healthy Forests Initiative calls for more
logging on federal lands—to hear him talk about the promise of
ethanol sets off alarm bells in anyone who’s been paying attention to
his administration’s appalling environmental record.

Ethanol 1s not the only biofuel, a general term that refers to a
variety of fuels made from organic matter. The other main biofuel 1s
biodiesel, in which vegetable oils of various types are modified,
blended, or even burned directly in diesel-powered vehicles. Since
plants soak up carbon dioxide as they grow, releasing that carbon
dioxide when we burn them i1s essentially carbon-neutral, according
to the most commonly understood explanation in their favor.”* Both
ethanol and biodiesel have serious problems, though, emblematic of
a common fallacy that rears its head continuously in discussions of
alternative energy.

Working in a laboratory, one can find elegant solutions to all
sorts of problems. But extrapolating those solutions to global
application is rarely feasible. It’s like my neighbor who runs his
diesel Mercedes on used vegetable oil from local restaurants. Works

3% L..J. Martin, "Carbon Neutral - What Does It Mean?," in Ezine Articles (Oct 26, 2006).
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fine for him, but before you could provide enough such oil for all
the cars on our block, let alone our whole town, we’d long since
have run out of restaurants to supply it. Obliviousness to the
problem of scaling up tidy solutions to planetary size is a weakness
of many alternative energy proposals.

Ethanol 1s a classic example. Discard for a moment the very
real cost problem in creating even more blends of gasoline and
ethanol, or the impact on the price of the sources of ethanol caused
by hugely increased demand.’ Just look at the amount of arable land
that would be required to produce the ethanol needed to replace
gasoline in the United States alone. The most optimistic figure I’ve
seen for replacing all our gasoline consumption with ethanol
calculates that we would have to double our cultivated land in order
to meet the demand. If that’s a best case scenario, then ethanol
advocates must blanch when considering a study by the Worldwatch
Institute indicating that to replace just 10% of transport fuel with
biofuels in the United States would require 30% of its agricultural
land. As bad as that sounds, it’s not nearly as bad as Europe, which
would require a staggering 72% of their agricultural land to produce
biofuels for that paltry 10% figure.’® Though globally the study’s
figures work out to 9%, the untenable figures for Europe and North
America (Canada’s 1s 36%) illustrate the drastic increase in land
requirements as societies develop technologically and economically.
Whereas a country like the USA might justify such a system as a
reasonable use of excess corn capacity (up to now the production of
ethanol from corn has received the most attention—and
astronomical subsidies), the resulting slump in world corn supplies

3 Jeff Wilson, "Corn Rises as Argentina Halts Exports to Conserve Supplies," in
Bloomberg.com (Nov 20, 2006).

3% Fred Pearce, "Fuels Gold: Big Risks of the Biofuel Revolution," New Scientist Sep 25,
2006.
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for food and the resultant higher prices to be borne by poor as well
as rich nations raise serious ethical issues as well.

But the problem with corn-based ethanol is not only ethically
questionable but economically ludicrous. In November of 2006
researchers at Iowa State University published an analysis that
revealed that a price of $4.05 per bushel was the break-even point
for corn prices, beyond which 1t would no longer make economic
sense to build ethanol plants.’” As I write this just five months later,
corn future prices are hovering between $4.23 and $4.39 per bushel.

The ethanol industry in the United States is an artifice of
government intervention. Without massive subsidies and tax breaks
it would be just a fantasy. Direct ethanol subsidies costing about two
billion dollars a year are a giveaway primarily to the corn industry,
and Bush and other politicians who repeatedly extol the virtues of
ethanol are simply greenwashing while fishing for votes from the
corn belt. Okay, perhaps I’'m being too harsh to accuse them of
greenwashing, the deceptive practice of seeming to be
environmentally friendly by touting green policies that the offenders
know aren’t viable. I have to admit that there has been ample
evidence in recent years that many American politicians are
abysmally i1gnorant (I will refrain, with difficulty, from naming
names), so perhaps duplicity 1sn’t always a factor. But make no
mistake: greenwashing i1s a tactic widely used by both politicians
and fossil fuel corporations.

Once he started his campaign for the 2008 presidential
election, Senator John McCain suddenly became a supporter of

37 Tokgoz Elobeid, Hayes, Babcock, & Hart, "The Long-Run Impact of Corn-Based
Ethanol on the Grain, Oilseed, and Livestock Sectors: A Preliminary Assessment,"
(Center for Agricultural and Rural Development, lowa State University, Nov 2006).
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ethanol subsidies when he realized he wanted to win the first caucus
of the election season—in Iowa, the nation’s corn capital. But here’s
what he had to say about the ethanol industry just a few years
before:

"Ethanol 1s a product that would not exist if Congress
didn't create an artificial market for it. No one would be
willing to buy it," McCain said in November 2003. "Yet
thanks to agricultural subsidies and ethanol producer
subsidies, it is now a very big business—tens of billions of
dollars that have enriched a handful of corporate
interests—primarily one big corporation, ADM. Ethanol
does nothing to reduce fuel consumption, nothing to
increase our energy independence, nothing to improve air
quality."*®

Actually, Senator, it seems that ethanol actually worsens air
quality. According to a report in Environmental Science &
Technology, the 10,000 deaths in the USA annually attributed to
pollution from gasoline engines may well get even worse with
widespread use of the much-ballyhooed E85 (85% ethanol, 15%
gas). A report out of Stanford University in 2007°” described a study
that predicted that with today’s level of emissions, there could be up
to 2.5 times more damage than the already considerable health toll
of gasoline pollution alone.

Biofuel production has quickly created a global impact, with
developing countries rushing to take advantage of the sudden thirst
for ethanol and biodiesel in the USA and Europe. Brazil’s soybean
production has long been implicated in the destruction of its

3 John Birger, "Mccain's Farm Flip," Fortune Oct 31, 2006.
* "Biofuel's Dirty Little Secret," New Scientist Apr 21, 2007.
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rainforests, even prior to the biodiesel boom.*” Now burgeoning
demand for biodiesel from soybeans has only exacerbated an already
worrisome situation. Whereas logging gets most of the attention (it’s
casier to demonize chainsaws than tractors), look to the humble
soybean and the vast quantities of them pouring out of the Amazon
basin to find the reason behind much of the logging.
Environmentalists feeling smug about eating tofu may have to
rethink their situation. (In the interest of full disclosure, I consider
myself an environmentalist and I eat tofu regularly. Mea culpa.)
Soy, though, suddenly finds itself being upstaged. In 2007 the USA
struck a deal with Brazil to clear even more forests, this time for
sugar cane to make ethanol destined for the American market.*'

When 1t comes to destroying rainforests in the service of
biofuels, though, one would be hard-pressed to find a more
devastating prospect than the developments in Southeast Asia:

Enter Malaysia and Indonesia, which together dominate
the world market for palm oil. Palm produces significantly
better yields of fuel per hectare than other crops. Both
countries are now falling over themselves to increase
production and, in late July, announced a joint plan to set
aside 40 per cent of their palm oil output for biodiesel
production.

Last year Indonesia, which already has 6 million hectares
of palms for oil production, announced plans to expand
this by 3 million hectares, partly by converting 1.8 million

“ Rhett A. Butler, "Soybeans May Worsen Drought in the Amazon Rainforest," in
Mongabay.com (Apr 18, 2007).

*! Tom Hirsch, "Brazilian Biofuels' Pulling Power," in BBC News International Edition
(Mar 8, 2007).
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hectares of forest in Borneo - almost the size of
Massachusetts - into what would be the world's largest
palm oil plantation.

The expansion plan was condemned by Friends of the
Earth and WWF [World Wildlife Fund]. The palm oil
boom will "sound the death knell for the orangutan and
hamper the fight against climate change, the very problem
biofuels are supposed to help overcome," says Ed
Matthew, Friends of the Earth's palm oil campaigner. FoE
claims palm o1l plantations are the most significant cause
of rainforest loss in Malaysia and Indonesia.**

Biodiesel suffers not only from land use issues but also from
the inevitable combustion products of nitrogen oxides (which
exacerbate smog and ozone problems), carbon monoxide, particulate
matter, and carbon dioxide. And nitrous oxide i1s no laughing matter.
Though manmade emissions of this gas amount to just 20% of
global amounts, the fact that 1t’s 300 times more potent in its
greenhouse effects than carbon dioxide and that it persists in the
atmosphere for over a hundred years should give us pause if we tend
to be dismissive of that mere 20%.* We don’t understand the
feedback mechanisms well enough to casually assume that we can
kick in an extra 20% without it making any difference. After all, in
five years that’s like adding a sixth year of planetary emissions.

Though biodiesel can be burned directly in diesel engines, most
often the idea has been to blend it with mineral diesel. As with
ethanol, biodiesel subsidies and tax breaks artificially prop up, at

** Pearce, "Fuels Gold: Big Risks of the Biofuel Revolution."
3 "Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 — 2004," (US EPA,
Apr 15,20006).
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considerable taxpayer expense, an industry that promises, at best, to
be only marginally better than just burning mineral diesel.

As grim as these brief observations serve to depict the realities
of biofuels, there are many more negatives associated with them.
Tad Patzek, an engineering professor at the University of California,
Berkeley who’s studied and written on the biofuel phenomenon,
maintains that, “We're embarking on one of the most misguided
public policy decisions to be made in recent history.”** Farmers in
the middle of the USA who’ve been delighted to see the price of
their corn rise as they invest in new ethanol plants are already
beginning to have second thoughts, seriously concerned about the
vast water demands that the process entails.®

The most deleterious impact, as 1s often the case, seems to be
destined for developing countries. Whether it’s clearing rainforest in
Brazil to meet the USA’s ethanol appetite or stealing land from
small farmers in Columbia to plant palms for biodiesel,*® we’re
seeing the ominous signs of a wholesale exploitation of land and
people worldwide.

And what, pray tell, is to happen as the population continues
to expand even as more and more land and water is dedicated to
fueling the First World’s vehicles? With the population predicted to
rise by about 50% by mid-century, we are already faced with a
formidable challenge for both food and water even in the absence of
biofuel resource allocation. Even if we ignore the outrages already

* Nebraska College of Journalism & Mass Communications, "Most of Nebraska Corn
Crop Will Go to Ethanol by 2011," in News Net Nebraska (Aug 30, 2006).

* Jim Paul, "Experts: Ethanol's Water Demands a Concern," in MSNBC (Jun 18, 2006).
* Tony Allen-Mills, "Biofuel Gangs Kill for Green Profits," The Sunday Times Jun 3,
2007.
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being perpetrated upon the developing countries in the name of
biofuels, the misplaced priorities so clearly at odds with the coming
population demands are staggering to contemplate.

Let us not be dismissive of the uncomfortable fact that billions
of people subsist on substandard diets. It 1s to be fervently hoped
that that situation could change for the better in the future, a not
inconsiderable challenge when seen in the light of dramatically
increasing population. Not only that, but as societies increase in
wealth they create a demand for more animal products, which puts
an even greater strain on land use.

As the 2008 USA presidential election nears, it is distressing
to hear candidates for that high office extol the promise of biofuels,
even going so far as to paint a rosy picture of how demand for
biofuels will provide jobs to poor people in Africa and elsewhere.
Such outlandish views are directly at odds with the pleas from many
organizations and individuals to call off biofuels programs for fear
of the damage they will inflict on poorer, mostly tropical countries.*’

“We want food sovereignty, not biofuels...While
Europeans maintain their lifestyle based on automobile
culture, the population of Southern countries will have less
and less land for food crops and will lose its food
sovereignty...We are therefore appealing to the
governments and people of the European Union countries
to seek solutions that do not worsen the already dramatic
social and environmental situation of the peoples of Latin
America, Asia and Africa.”*

*7 Econexus, "Petition Calling for an Agrofuel Moratorium in the E.U.," (2006).
* Biofuelwatch, "This Is Not Clean Energy: The True Cost of Our Biofuels," (2007).
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The contention that biofuels represent a solution to our
problems got a well-deserved splash of cold water by the
Organization for Economic Cooperation and Development (OECD)
in September of 2007. The study of biofuels by this highly respected
organization that represents nearly every industrialized nation was
presented in their report entitled Biofuels: Is the Cure Worse Than
the Disease? Biofuel advocates would have a hard time responding
to the OECD’s scathing observations:

The rush to energy crops threatens to cause food shortages
and damage to biodiversity with limited benefits
Government policies supporting and protecting domestic
production of biofuels are inefficient [and] not cost-
effective ... The current push to expand the use of biofuels
1s creating unsustainable tensions that will disrupt markets
without generating significant environmental benefits ...
Governments should cease creating new mandates for
biofuels and investigate ways to phase them out.”

In late 2007 the United Nations' independent expert on the
right to food, Jean Ziegler, called for a five-year moratorium on
biofuel production to halt what he described as a growing
"catastrophe" for the poor. He called the increasing practice of
converting food crops into biofuel "a crime against humanity,"
saying it 1s creating food shortages and price jumps that cause
millions of poor people to go hungry.”® It is distressing in the
extreme that a system garnering such opprobrium from these

* Richard Doornbosch and Ronald Steenblik, "Biofuels: Is the Cure Worse Than the
Disease?," in Round Table on Sustainable Development (OECD, Sep 11-12, 2007).
> Edith M. Lederer, "Un Expert Seeks to Halt Biofuel Output," Associated Press,
October 26, 2007.
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respected organizations continues to be perpetuated by myopic
politicians throughout the so-called civilized world.

One place where biofuels might prove to be practical,
however, 1s in aviation. Commercial airliners operate within
relatively narrow parameters when it comes to fuel, ever searching
for fuels that will be energy dense, relatively compact and
lightweight, and not prone to flash combustion in the event of a
crash. Since they are depositing their exhaust directly into the
stratosphere when at cruising altitudes, their GHG output is a
concern even though the percentage of anthropogenic GHGs

contributed by aviation is but a small fraction of the total, only about
3%.”!

The issue has not, however, escaped the attention of Sir
Richard Branson, owner of Virgin Atlantic Airways. Besides putting
his money where his mouth is by pledging billions to the search for
global warming solutions, his Virgin Fuels i1nitiative seeks to
develop biofuels such as butanol to power airliners so as to make
them carbon neutral. Expecting biofuels to power the world’s
automobiles may well be a pipe dream, but harnessing them to
power the world’s planes may be the best solution on the near
horizon.

For those interested 1in further investigation, ample
information on biofuel research is available with just a cursory
Internet search. It is heartening to see that in the months since this
section was first written there has been a considerable increase in the
public recognition that biofuels pose serious problems. They may
well serve a niche role in our energy future, but even the best-case

>! "Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 — 2004."
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scenarios for wholesale conversion to biofuels collapse under a little
investigation. Besides, as we’ll see later on in this book, there are
much better sources for what limited biofuels we’ll need than the
places we’re looking today. Those who are serious about global
warming, air pollution, and fossil fuel dependency will have to do
better than this. Economics and biology aren’t the only issues here.
There 1s a profound moral component to the equation that must not
be ignored.

Clean Coal

When it comes to egregious polluters, the coal industry tops
the list. Coal combustion is the world’s foremost offender in the
production of greenhouse gas emissions which, as bad as they are,
comprise only a portion of the coal stacks’ damaging output. For
years coal has provided the bulk of electricity generation around the
world, with coal-fired power plants belching a toxic cocktail of
pollutants. The resulting acid rain has killed forests, made lakes
uninhabitable to fish, and dissolved ancient works of art where stone
sculptures had the misfortune of being outside and downwind of
power plants. Mercury and lead plumes have slowly but surely
poisoned people and animals alike. Burning over a billion tons of
coal per year in the United States alone creates such stratospheric
levels of global warming gases that the numbers make your eyes
glaze over.”” You may be trying to wrap your mind around that
billion tons number, otherwise written as two trillion pounds. To
bring that down to earth a little bit, that’s about twenty pounds of
coal per person—every day! Add up the coal consumption of China
(horrendous), India, Europe, et al, and you’re talking about some
serious pollution. If you happen to be a global warming nonbeliever,

>? Kentucky Educational Television, KET Coal Mine Field Trip Q & A (Dec 15, 2005
[cited); available from http://www.ket.org/Trips/coal/qa.html.
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just how would you imagine that such an amount of smoke could be
poured out without affecting our planet?

Yet coal is cheap and plentiful, and in the face of supply and
price volatility of other fuels, fears of global warming aren’t
stopping governments and utility companies from building even
more coal-burning power plants to fill ever-increasing demands for
energy. In the USA there are 154 coal-burning power plants on the
drawing board in 42 states.”® China is building new coal-fired power
plants at the rate of about one large plant per week, this despite the
fact that 16 of the 20 most polluted cities in the world are in China.>*
But countries need energy, and sitting on such vast energy reserves
has caused politicians to ignore the consequences of their coal-
burning folly in favor of the cheap shortsighted fix. Yet new
technologies have been developed to actually make coal a
considerably cleaner fuel. Unfortunately, the cheaper dirty coal
power plants continue to be built around the world.

Considering the vast amount of environmental damage
already done by coal burning, and the even more serious damage
virtually foreordained by the building of so many new plants, there
1s an almost overwhelming urge to dismiss talk of “clean coal” and
low-emission coal power plants as unrealistic. Dan Becker, director
of the Sierra Club's Global Warming and Energy Program, states,
"There is no such thing as 'clean coal' and there never will be. It's an
oxymoron."> And Green Scissors, an environmental coalition,
claims that coal can never clean up its act. "Because of the basic

> Dave Hoopman, "Home-Grown Energy Sources Continue to Expand," in Wisconsin
Energy Cooperative News (Jan 2007).

>*CBS Evening News, "The Most Polluted Places on Earth," (June 6, 2007).

>> Amanda Griscom Little, "Coal Position," Grist Environmental News & Commentary
(Dec 3, 2004).
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chemical and physical characteristics of coal," the group says, "once
[1t] 1s burned, the reduction of CO, emissions becomes economically
impossible."°

One would think that blanket statements of what’s
economically impossible when it comes to technology would be
more cautiously asserted. In point of fact, new technologies exist
that hold out the possibility of coal-burning power plants with
dramatically reduced GHG emissions. This depends, of course, on
all the elements working as predicted. The new plants would utilize
what’s called “coal gasification,” in which the coal is first turned
into a gas that is then cleaned before it’s burned. The technical name
for the system 1s Integrated Gasification Combined Cycle (IGCC).
Sulfur, mercury, lead, and carbon dioxide can be removed from the
gas before 1t’s burned. The system promises to be a vast
improvement over current pulverized coal power plants, utilizing
about 40% as much water as current coal plants and producing about
half as much solid waste (which is still full of nasty pollutants and
has to be disposed of somewhere, however).

The carbon dioxide from such plants can be collected instead
of sending it up the smokestack. At that point another new
technology would be used: carbon sequestration. The carbon dioxide
would be compressed and injected deep underground, where
theoretically it will remain for thousands of years. Actually carbon
dioxide has already been used in this way on a much smaller scale in
order to coax more oil out of underground reserves. Estimates of the
storage capacity available deep underground usually tend to indicate
that there is sufficient space for over a hundred years” worth of coal
burning. Of course no one has ever attempted to pump billions of

*% Lisa Kosanovic, "Clean Coal? New Technologies Reduce Emissions, but Sharp
Criticisms Persist," E: The Environmental Magazine Jan-Feb 2002.
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tons of carbon dioxide underground before, and naturally there are
fears that some of it may leak back to the surface and thus into the
atmosphere. Pilot projects, however, and prior experience seem to
lend credence to those who are promoting this system. The
Intergovernmental Panel on Climate Change estimated in 2005 that
in excess of 99% of carbon sequestered 1s “very likely” to remain in
place for at least one hundred years.>’

Here again is that weighty clause “very likely.” While not
meaning to sound like a Cassandra, it might nevertheless be worth
pointing out that a massive planetary belch of carbon dioxide would
hardly be simply a question of its impact on the atmosphere. One
evening in 1986 a cloudy mixture of carbon dioxide and water
droplets erupted without warning from the depths of Lake Nyos in
Cameroon.”® As the ground-hugging mist™ dispersed through nearby
villages for over 20 kilometers in all directions, it killed over 1,700
people, as well as most of the animals in its path. Just two years
earlier a similar occurrence had killed 37 people at a nearby lake.
How comfortable do you feel about the assumption that billions of
cubic meters of carbon dioxide will “very likely” remain
underground 1f we decide to pump it down there? Ever heard of
cracks and fissures in the earth’s crust? Earthquakes? Would you
want it anywhere near where you live?

Even if we assume a best case scenario, could this really be a
solution? The U.S. Department of Energy (henceforth the DOE) has

7 IPCC, "Underground Geological Storage," in /PCC Special Report on Carbon
Capture & Storage (Sep 2005).

> US Geological Survey, Volcanic Lakes and Gas Releases (1999 [cited); available
from http://tinyurl.com/4fd7fa.

> Carbon dioxide is about 1.5 times as dense as air, a critical feature of its
hazardousness.




59

sunk a cool billion dollars into a prototype clean coal power plant
called FutureGen.

Proposed in 2003 and backed by a consortium of coal and
electric companies, it is not due to come online until at
least 2013. Many in the industry consider this date to be
dubious, nicknaming the project NeverGen. [In fact, as
this book was being edited, FutureGen was indeed
canceled.] It 1s intended to make it look like the coal
industry 1s doing something, while actually doing very
little and in the process putting off changing how coal
plants are built for a decade or two. [According to] its
Coal Vision report, the industry does not plan on building
“ultra-low emissions” plants on a commercial scale until
between 2025 and 2035. According to the report “there is
considerable debate about the need to reduce CO,
emissions.”’ [My outraged italics!] The report also states
that “achieving meaningful CO, reductions would require
significant technical advances.”®

No wonder environmental groups are skeptical of the coal
industry. One would be hard pressed to come up with a more callous
case of greenwashing. Even if all the technologies for clean coal
energy generation work as advertised (as they seem to in pilot
projects), and even if we’re content to have mountain tops ripped off
and dumped into river valleys and all the other horrific
environmental damage done by the extraction of coal, the promise of
clean coal will only be a mirage since it won’t be implemented for
decades. But we can absolutely not afford to wait.

% James, Clean Coal or Dirty Coal? (Oct 3, 2006 [cited); available from
http://tinyurl.com/3wxh39.




60

A window of opportunity for clean coal is closing,
advocates warn. If populous nations such as China and
India keep belching out coal emissions as they chase
prosperity, "we can pretty much wipe out any chance of
dealing with global warming in this century," said John
Thompson, advocacy coordinator for the Clean Air Task
Force.”!

And 1t’s not only China and India who are the offenders.
Utilities across the United States are rushing to build dirty coal
plants before new environmental regulations force them to clean up
their act. Once all the plants now on the drawing board come online,
they stand to increase atmospheric CO, levels up to four times their
pre-industrial levels.”” For anyone who isn’t in abject denial about
global warming, this situation should make them shudder with
foreboding.

You’ll hear coal advocates extolling the virtues of carbon
sequestration as if they’ve got their eye on the holy grail. But even 1f
they actually implement that technology and it does work as
advertised, let’s not forget that there is an incredible amount of ash
that remains after the coal is burnt, laden with everything from lead
to mercury to uranium. Up to now that ash has been dumped fairly
haphazardly without much regulation or concern for its impact on
the biosphere. When you take all the negatives into consideration,
“clean coal” definitely looks like an oxymoron. And according to

*! Kevin Coughlin, "King Coal Comes Clean," The Star-Ledger Mar 6, 2005.

%2 "Climate Change Post-2100: What Are the Implications of Continued Greenhouse
Gas Buildup?," in Environmental and Energy Study Institute (EESI), U.S. Congress
(Washington D.C.: Sep 21, 2004).
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even the most vocal advocates of such a plan, it’s going to be very
expensive.

Clean coal advocates do their best to convince people that
sequestering carbon dioxide 1s all that needs to be done. Yet
greenhouse gases are released during and after the mining process,
gases that have no way to be sequestered because they begin to
escape into the air as soon as the overburden is stripped away in
opencast coal mines. Much of what is uncovered is carbon-rich shale
and mudstone, and the methane, carbon dioxide and carbon
monoxide that they contain will continue to be released into the
atmosphere. Amounts vary depending on the mine, but anyone who
tells you that greenhouse gases are no problem if you use clean coal
technology and carbon sequestration is not to be trusted. In fact,
many coal seams contain so much methane that they are tapped for
their methane rather than their coal.”” But those coal mines in which
the methane 1s less concentrated simply release their often
considerable quantities of methane into the air. Nearly 10 percent of
atmospheric methane resulting from human activity is derived from
coal mining.**

In order to prevent an environmental catastrophe due in large
part to coal burning, the governments of the world will have to not
only come up with a viable near-term solution to clean energy
generation. They’ll actually have to cancel their planned coal plants
and decommission the ones they’ve already built. Yet the
technology, as we’ll see later, will be the least of our problems. The
politics, on the other hand... Aye, there’s the rub.

63 R.M. Flores and L.R. Bader, "A Summary of Tertiary Coal Resources of the Raton Basin, Colorado
and New Mexico," in U.S. Geological Survey Professional Paper 1625-A (U.S. Geological Survey,
1999).

64 "Coalbed Methane--an Untapped Energy Resource and an Environmental Concern," ed. U.S.
Geological Survey, Energy Resource Surveys Program (Jan 17, 1997).
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Natural Gas

The past couple of decades have been a boom time for natural
gas, as more and more utility companies have placed their bets on it
as an alternative to coal. Politicians of both major parties in the U.S.
have waxed enthusiastic about building another lengthy pipeline
across Alaska and even down through Canada to the lower 48 states,
extolling the virtues of natural gas as clean and environmentally
friendly. But 1s 1t?

This 1s a half-truth at best. Methane-rich natural gas is a
much more dangerous greenhouse gas than carbon
dioxide. [Methane is 20 times more potent in its effect]
Already, about 2.3 percent of the natural gas produced by
the industry leaks out of wvalves, pipes and other
infrastructure, unburned. If that proportion makes it up to
3 percent, using natural gas is no better for the atmosphere
than burning 0il.*

Granted, natural gas avoids some of coal’s nasty emissions,
but relying on it in the long term is no solution, since even if you
could stop the inevitable leakage 1t still produces prodigious
amounts of greenhouse gases as it burns. Given a choice between
coal and natural gas, the latter would be the obvious choice from a
pollution standpoint, though its price volatility has made it a real
concern for those who built gas generators only to find the price
jumping due to the increased demand. Clearly natural gas is a
stopgap measure that, at best, can fill in as coal is abandoned. But

% Sonia Shah, "The End of Oil? Guess Again," in Salon.com (Sep 15, 2004).
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both of them, as well as their fossil fuel cousins, have to go, and the
sooner the better.

Energy Efficiency

The insatiable electrical demand of the United States
increased over the last thirty years, on a per capita basis, by 50%.
One exception to this formidable increase was California, where
demand stayed flat.®® What is it about California that could cause
such a marked difference in demand? Air conditioned homes are
ubiquitous, temperatures are all over the map, yet even with all the
technological goodies that often make their debut in California its
residents just sip electricity compared to most of their fellow
Americans.

The difference is the state’s enthusiastic support for energy
efficiency programs. Since the economics of spending money to
promote energy efficiency clearly show an advantage over building
new power plants, the states’ utility companies were enlisted to
coordinate all sorts of programs to promote saving electricity. Many
of the incentives involved simple rebates on everything from
freezers to light bulbs. Californians could get a bounty, of sorts, for
turning in old appliances that were grossly inefficient. When
compact fluorescents first came on the scene at high prices, they
could often be bought for a dollar apiece (and still can be) at local
hardware stores, subsidized by the power companies (i.e. the public
consumers of electricity, via the power companies).

In most cities and towns across California, incandescent
traffic lights were converted to LED technology. It may sound like a

% N.Z. Electricity Commission, "Electricity Efficiency Can Influence Future Load
Growth," (Sep 5, 2005).
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small thing in and of itself, but imagine how many streetlights there
are in California. To take one example, the city of Gardena, in Los
Angeles County, has a population of about 57,000. In 2002 the city
installed 1,688 LED traffic lights at a cost of about $540,000. The
city estimates that it saves about $109,000 per year in electricity
costs as a result, meaning that in five years the savings more than
make up for the installation.®’ Elsewhere in California, the city of
Hanford has had LED traffic lights for about a decade, and is just
now starting to see the need for some replacements. Assuming that
Gardena’s lights yield the same longevity, the electricity savings
will have paid for both the original installation and full replacement
by the time they start to fail, with enough left over to throw a party
for the city officials who were wise enough to take the leap.

The dramatic example of California’s energy efficiency
efforts, still far less than what could easily be accomplished, clearly
points the way. If that state’s modest programs were to be extended
nationwide, electricity demand in most of the other 49 states would
drop by approximately one third. Projecting such programs
worldwide would accomplish energy savings that would be truly
staggering.

A ban on the manufacture of incandescent bulbs, by itself,
would be a huge leap. As this 1s written there 1s a bill pending in the
California statehouse to enact just such a ban. It has been calculated
that replacing four 100-watt incandescent bulbs with their equivalent
in compact fluorescent lights (CFLs) in each household across the
USA would save energy equivalent to the output of more than a
dozen I-gigawatt (GW) power plants. If incandescent bulbs were
banned outright, those savings would be considerably greater.

67 "California Says "Go" To Energy-Saving Traffic Lights," (US DOE, May 2004).
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Projected worldwide, it 1s entirely believable that such a ban on
incandescents could replace many dozens of power plants.

Compact fluorescents have come a long way in the past
twenty years, and LED technology is rapidly approaching home
lighting applicability, already finding uses in directed lighting
fixtures. But it gets even better. Cold cathode bulbs (CCL), already
in use in some applications and making great strides in development,
are even more efficient. CCLs produce about 25%-50% more light
per watt than even CFLs, last about four times as long, can be used
with either alternating or direct current, and have full dimming
capability and immunity from damage due to voltage fluctuations.
While currently more expensive than CFLs, the disappearance of
incandescents would stimulate the market for of all types of energy
saving lighting and undoubtedly lead to further refinements, as well
as price reductions due to economies of scale as mass production
ramps up.

Replacing incandescents around the world with CCLs would
save even more energy than using CFLs. Already they are made in
both tubular and screw-in bulb configurations for easy replacement
of both incandescents and standard fluorescents. Cold cathode lamps
are the most promising candidates for utilization in off-grid
applications such as single-dwelling solar applications in Third
World countries. But cold cathode lights would save considerably
more than meets the eye because of their dimming ability. Anyone
who uses dimmers in their home knows that much of the time the
lights are kept below full brightness. When a cold cathode bulb is
dimmed even slightly its energy consumption drops substantially.
Thus the obvious efficiency advantage of 25-50% over the relatively
frugal CFLs would translate into even greater savings.
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Cold cathode bulbs have been around for some time, since
their ruggedness and low power consumption make them ideal for
mobile applications like boats and recreational vehicles. With a life
span of 18,000-25,000 hours, they end up outliving the vehicles
they’re used in. One would think that they would be the bulbs to
rave about, yet they’re still an oddity unknown to most Americans.
Part of the reason is that the brightest ones to be deployed in
standard screw-in shapes are still only about as bright as a 60-watt
bulb, which even so makes them ideal for many applications. Might
another part of the reason be the fact that they would last nearly a
lifetime?

When Walmart decided to sell a hundred million compact
fluorescents they approached General Electric to partner with them.
GE balked, since their profits from the sale of ten incandescent
bulbs would far exceed what they would make selling one CFL that
would last about as long. Besides, they have all the manufacturing
capacity to build incandescents. No matter, said Walmart, we’re
going there whether you’re on board or not. GE had no reasonable
choice and knuckled under to Walmart’s demands.

It’s highly unlikely that Walmart was unaware of cold cathode
fluorescent technology. Why, then, didn’t they promote that, at least
for the large portion of their program selling 60W equivalent bulbs
or less? GE, after all, was being forced to retool to supply massive
volumes of CFLs. Why not have them instead retool for CCL
production? Could it be that CCLs are too good for Walmart? After
all, Walmart is a corporation that has to make a profit too. Maybe
when they looked at the numbers they realized that the bottom line
for CCLs looked pretty skimpy.
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CCLs have an expected lifetime, as mentioned above, of 18-
25,000 hours. If you calculate the usable life of a 20,000 hour bulb
that’s burned for four hours a day—most bulbs in a household are
used much less than that—it means that one bulb would last over 13
years. If you swapped the most-used bulbs in your house with those
used least every five years or so, you could reasonably expect that a
household full of CCLs would last at least 25 years! Their durability
would even protect them against many knockover accidents that
would break an incandescent. The prospect of selling light bulbs to
their customers once every generation or so probably didn’t look
anything like a sound business decision to Walmart.

This 1s a classic example of capitalism colliding with
principle, which we’ll see more of in the pages to come. Walmart
can well be applauded for pushing through their CFL program, and
from a corporate economics standpoint can hardly be blamed for not
taking it a step farther. On the other hand, CCLs are virtually certain
to become more widely known (look, now YOU know about them!),
and where there is demand there will eventually be someone who
will supply them. Does it make sense to have GE and others
building CFL production facilities for a technology that is
practically already obsolete? Given the seriousness of global
warming pressures, wouldn’t it make sense to do the best we can
when it comes to saving energy?®® LED technology is making great
strides as well, and many within the lighting industry expect them to
be vying for the home lighting customer in the very near future.
They light with no flicker, consume very little electricity, and are so
durable that they’d last the life of the house. It seems strange to be
gearing up production for CFLs worldwide when we can already
hear the opening notes of their swan song.

% Full disclosure: I have no financial interest in CCL manufacturers, or any other
lighting companies.
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Another no-brainer energy saver is a tankless water heater.
It’s well known that electric tank-type water heaters are more
expensive to operate than similar gas heaters. Yet an electric
tankless water heater costs about half as much to operate as a gas
tank-type heater. If you’ve ever had a tankless heater you’ll have
experienced the humble joy of knowing you’ll never run out of hot
water, even if you’ve got a houseful of guests who just came back
from a mud-wrestling competition. They’re simple to install, take up
much less room than a tank heater, and last about twice as long. Yes,
the initial cost is a bit more, but the energy you’ll save during their
lifetime more than makes up for the price differential.” Would it
make sense for governments to publicize this fact, impose a modest
tax on tank-type heaters and use it to subsidize tankless heaters in
order to encourage their widespread adoption? I know the
libertarians and small-government fanatics will be gnashing their
teeth over 1deas like this, but are we serious about saving energy or
not? If Grover Norquist is okay with having a coal-fired power plant
in his backyard, I’'ll listen to his complaints about such social
engineering. If not, he and his ilk can keep their big mouths shut.

If the bottom line is what’s so important, here’s a good bottom
line for you: Proven energy efficiency programs can eliminate the
need for hundreds of power plants, and we can enact them right
now. If corporations are responsible to their stockholders and too
often guilty of thinking only of short-term results, governments
should be their counterweight, responsible to the citizenry and
considering the long-term benefits of their policies. It’s about time
we held our policymakers’ feet to the fire. There i1s absolutely no

% SEISCO, "Comparison of Estimated Annual Water Heating Costs," (2007).
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excuse to avoid sweeping energy efficiency legislation, and no
question whatsoever about the results.

Electric Cars

The summer of 2006 saw the release of a scathing
documentary entitled Who Killed the Electric Car? The movie
revealed the guilty parties behind the creation and ultimate forcible
destruction of all-electric automobiles produced to meet California’s
mandate of zero-emission vehicles. The prospect of a revolutionary
new vehicle technology being accepted by the public suddenly
rallied the fossil fuel companies, auto manufacturers, and compliant
government officials to short-circuit a budding transformation.

Part of the threat to the auto industry that the electric car
represented was a result of its simplicity. Most of the parts and
systems inherent in every internal combustion vehicle were
eliminated, impacting industries worth billions of dollars and cutting
into the profits of automakers. No corporation intends to roll over
and blow away without a fight, much less a large number of
interrelated corporations that rely on a transportation industry that’s
developed symbiotically over the past hundred years.

The same sort of stultifying pressure from the powers that be
can be expected for any truly revolutionary propulsion system that
threatens to upset the fossil fuel applecart. Yet upset it we must.
Who Killed the Electric Car? 1s a cautionary tale for anyone who’s
really serious about transforming the energy infrastructure. As
difficult as it was to make even this small inroad into the
automobile/petroleum colossus in the United States, it pales in
comparison to what must be done globally. Automobiles are but one
facet of the revolution to come.
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The promise of the electric car masked an ugly truth,
however. For while its owners tooled around emitting no exhaust,
feeling smugly eco-correct, few seemed to be concerned about the
source of the electricity that powered their vehicles. They spoke
glibly about saving the planet, yet the electricity used to charge up
their cars day in and day out was most likely being generated by
coal-fired power plants. The pollution was happening farther away,
but the EV-1 was far from being environmentally benign. Out of
sight, out of mind. But if you had to watch the coal smoke pouring
into the sky, would you feel as self-righteous about your electric
car?

As this was being edited in 2007, a company called Altairnano
claimed to be ready to introduce a new type of battery in partnership
with a startup electric car company called Phoenix Motorcars.
Preparing to go to press in early 2008, however, there’s still no sign
of it. Supposedly this battery will have long life, a high safety factor,
and the ability to charge for up to 250 miles in a mere ten minutes.”
If this is true, it represents a huge paradigm shift in automotive
transportation, with ominous implications for the oil industry and
wonderful implications for the air in our cities. Provided, of course,
that those cities aren’t downwind from the many new power plants
that will have to be built to provide the electricity to run them.

Non-polluting renewable energy sources produce but a small
sliver of the electricity consumed every day. Until our primary
energy sources are clean, electric cars and their kind will still be
inextricably tied to environmental degradation. Once we do deploy
clean primary energy sources, though, electric cars will be able to

" It should be noted that this charge rate would take a very high-energy connection at
specially equipped charging stations. Don’t try this at home!



71

come out of the shadows again, better than ever for the intervening
improvements in technology.

Solar Power

The sight of a photovoltaic panel with an electric meter
spinning quietly at its base 1s a powerful and reassuring image to
almost anyone who longs for a sane energy future. Indeed, for many
solar proselytes, gazing at a field full of solar collectors 1s an almost
spiritual experience. It represents not only wonderfully clean energy
technology but a worldview considerably more desirable than those
espoused by the politicians and plutocrats who are in charge of
energy policy today. Just scale that up a bazillion times and we’re in
energy utopia.

It 1s hard to deny the solar aficionado’s contention that one
reason it hasn’t made any more headway than it has (and it is
making headway) is because solar’s been starved for R&D funding.
I certainly won’t try to refute that here. Solar and wind power
research were on the short end of the funding stick for decades. That
has changed in recent years, however, but even today, much of the
progress we see 1s due to entrepreneurs and academic institutions.

So just how rosy is the solar picture? It’s certainly getting in
the news more these days, though considering the tsunami of
articles, studies, and alarm about global warming you’d think solar
would be even more front and center. Some major projects are being
implemented, though, and others that are already in place seem to be
operating as well as expected.

There are basically two types of solar energy technologies
when talking about electrical generation: photovoltaics (PV) and
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heat concentrators. Passive solar for heating purposes is a separate
field in its own right. Photovoltaics convert sunlight directly into
electricity using solar cells. Heat concentration schemes, on the
other hand, focus sunlight using curved mirrors to heat a liquid that
1s then utilized via a heat exchanger and turbine to generate
electricity.

The latter system seems to be more efficient than PV cells at
this time, and also cheaper. Nevertheless, solar-generated electricity
1s still considerably more expensive than that generated by the major
players (coal, gas, nuclear, and hydro). Any builder of these
systems, however, will be quick to point out that economies of scale
will surely diminish the costs once wider deployment and its
attendant mass production kick in, and that’s undoubtedly true.
Individual homeowners buying PV panels are still fairly rare, for the
payback period is very lengthy at current prices, and if you’re off the
grid you still need pretty substantial backup systems of batteries and
iverters.

Just what is the payback time for photovoltaics? Proponents of
such systems are often either quite secretive about their actual
efficiencies or considerably overoptimistic. But the Sacramento
Municipal Utility District has had some direct experience with a
large array of photovoltaic panels that fed their system, and they
divulged some efficiency figures that shed a little light on the
numbers:

“The Sacramento Municipal Utility District (SMUD) did
slip me some performance numbers. PV systems produce
about 1,400 kWh per year for each installed one kWe
Solar PV system. Thus the capacity factor of this solar PV
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system 1s only 15%. No system with capacity factors this
low is a viable energy producing system.””'

Well, actually that’d be almost 16%, but it’s almost academic.
A typical installed 2kW PV system in 2007 costs about $18,000.”
(The graph a few pages after this lists solar costs as a little under
$6,000/kW rather than this $9,000, since it takes into account the
lower cost per kW for commercial massed arrays which could
comprise a substantial segment of solar electric production.) Even
though most residential roofs in the USA have some shade (most
homes have trees planted quite purposely to shade the house during
the hottest part of the day, for obvious reasons), we’ll assume that
not only is there no shade at all but that the solar intensity is equal to
the relatively high values in the Sacramento valley. Given those
benefits of the doubt we can estimate an annual output for this 2kW
system of 2,800 kWh per year. The average cost of electricity from
the U.S. grid as of March 2006 was 9.86¢/kWh.” At this rate the
2kW installation would produce $276 worth of electricity per year.
The payback rate for the installation (generously and unrealistically
not counting interest on any loans or maintenance or replacement of
equipment during that time) thus comes to a bit over 65 years. In
addition to that untenable prospect, if the home uses the USA
average of about 888 kWh per month,”* the additional electric bill
would add an annual expense of $774 to the family budget. Of
course many homes and businesses rely on hefty subsidies to offset

"''P_ E. Donald E. Lutz, "PG&E Solar Plants in the Desert," in Truth About Energy
(2007).

7> Solarbuzz Research & Consultancy, Solar Photovoltaic Electricity Price Index (2007
[cited); available from http://www.solarbuzz.com/SolarIndices.htm.

> Michael Bluejay, Saving Electricity (2007 [cited); available from
http://tinyurl.com/2nks3f.

™ Energy Information Administration, "Residential Consumption of Electricity by End
Use, 2001," (DOE, 2001).
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these clearly unworkable economics, but someone has to pay for the
real cost down the line, and that someone is you and me. Without
massive subsidization, the PV industry would simply not survive
except among the very wealthy and those living off the grid with
very limited options.

Most of the buzz today surrounds big solar projects where
fields of solar arrays produce a substantial amount of power that is
then distributed via the grid. There’s a new system being built right
now in Nevada called Nevada Solar One that uses a trough design of
solar concentrator and is scheduled to produce 64 megawatts
(MW)” in a field of shiny reflectors covering some 350 acres, a bit
over half a square mile. For comparison’s sake, a coal-fired power
plant produces about 1000 MW and nuclear plants perhaps 1,300
(though nuclear plants are often clustered, as in France where they
put four of them together for a 5-6,000 MW total output).

That “half a square mile” figure bears a bit of looking into
because solar proponents sometimes get quite disingenuous when it
comes to their acreage figures. Half a square mile would be, in a
typical configuration, a rectangle half a mile on the short sides but a
mile long on the long sides. “Half a mile square” would be half that
area, a literal square with each side being a half-mile. So “miles
square” vs. “square miles” in this instance yields a smaller area.
Since area is almost always discussed in terms of square miles,
though, the disingenuousness kicks into high gear—and in the
opposite direction—when you start scaling up the solar arrays.

A megawatt = 1000 kilowatts = 1,000,000 watts. Sometimes this is written MWt to
denote thermal energy (as in a power plant) or MWe to denote the electrical output,
necessarily lower because of the conversion of heat to electricity in the turbine system.
For purposes of simplicity in this book I will use simply MW to always denote MWe,
the electrical output or consumption in question.
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Here are a couple of quotes from an article on what is
scheduled to be the largest solar energy “farm” yet, a 4,500 acre,
500 MW array of Stirling solar-thermal dish generators in the
Mojave Desert in southern California:

[...D. Bruce Osborn, Stirling Energy's new CEO, says,] “a
dish farm of 11 miles square could produce as much
electricity as the 2,050 MW from Hoover Dam.”
... Theoretically, Stirling dish farms with a total area of
100 miles square could replace all the fossil fuels now
burned to generate electricity in the entire U.S.”

A casual reader might be forgiven for interpreting that “11
miles square” figure as the more usual “11 square miles,” but in
reality it denotes 121 square miles. That i1s a LOT of dishes. It’s also
a wildly inaccurate calculation, since at a capacity of 500 MW per
4,500 acres it would take approximately 29 square miles of dishes—
not 121—to equal that 2,050 MW Hoover Dam output. While this
may look good at first glance, that would be around 80,000 dishes
(each 37 feet in diameter), which will soon allegedly cost $150,000
each (they cost much more than that now) and could, we are told,
drop to half that cost with true mass production. Not to get bogged
down in figures here, but even at the theoretical greatly reduced
target figure of $75,000 each that would come to a tab of about six
billion dollars. Not exactly chump change.

The second figure quoted above is pretty close to right on (it
seems the reporter 1s better at math than the solar guy), if by fossil
fuels you also (incorrectly) include nuclear power. But 100 square

7® Otis Port, "Power from the Sunbaked Desert," Business Week Sep 12, 2005.
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miles isn’t what they’re talking about there. Notice it’s “100 miles
square” which is actually 10,000 square miles, an area larger than
the state of Vermont. Oh heck, as long as I’ve got my calculator out
I’ll do the math for you. That would take about 28 million dishes
and run up a bill of around $2.14 ¢rillion. Plus the cost of all the
feather dusters you’d need to keep them clean and shiny.

If that 10,000 square miles sounds like a lot (and it is!), an
article in the esteemed journal Science’” by a proponent of solar
concentrator technology, as exemplified by the aforementioned
Nevada Solar One, estimated that to supply 50% of the USA’s
present energy requirements would require 15,000 square miles of
solar panels in the desert southwest. Not to be outdone, Scientific
American touted a plan to provide 69% of America’s electrical
needs by 2050 with a plan to cover 30,000 square miles with solar
panels!”® Construction of such a system would require completely
covering 2 square miles per day with solar panels and all their
supporting infrastructure, every single day for over forty years. One
can’t help but wonder at the limitless 1magination of those who
propose such scenarios with seemingly no thought for the
implications of scaling up construction projects to such unrealistic
sizes.

Upgrades to the transmission grid would add another $1.1 —
1.3 trillion to the already staggering cost of building such
installations. The estimate for line loss of about 7% seems
unrealistically optimistic considering how far the electricity would
have to travel under such a scenario, especially since 7% is a tad less

" Reuel Shinnar and Francesco Citro, "A Road Map to U.S. Decarbonization," Science
313 (Sept 1, 2006).

78 James Mason and Vasilis Fthenakis Ken Zweibel, "A Solar Grand Plan," Scientific
American January 2008.
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than we lose with our current grid, and today we don’t try to push
the juice nearly that far. Maintenance, including repeated cleaning of
the solar concentrators, was not mentioned anywhere. That can
hardly be dismissed as inconsequential, considering that the 15,000
square mile solar array proposed in Science would have to cover the
equivalent of the entire states of both Connecticut and Vermont.

Of course you’d still need a backup system from dusk to
dawn, and since all the solar arrays couldn’t be in the sunniest
location the efficiency would be considerably less overall, but let’s
not even go there, okay? Just remember that we in the USA, who
use a prodigious amount of electricity per head, aren’t the only ones
living on this planet. Yes, I know that’s a shock, but revelations like
that are why it’s good to read a book once in awhile. And pretty
much everybody wants electricity. Are we serious about global
warming? Energy wars? Air pollution? If the 5% of the world’s
population that lives in the USA 1s willing and able to come up with
at least two trillion and change to go solar, all we’ll have to do is
convince the other 95% to do the same. Not gonna happen.

Oh, you can quibble about the figures a bit, but the Stirling
array discussed above—and its optimistic cost projections—were
chosen as a bellwether demonstration of solar feasibility based on
Sandia Laboratories’ Solar Thermal Test Facility. At the rate
they’ve agreed to sell their power to California utilities it’ll take
about 67 years to pay it off (not counting interest, maintenance,
upkeep, and replacement costs for failed components). The Nevada
Solar One trough system costs about the same amount, around $3
million/megawatt (and lets not forget the $1.1+ trillion for grid
upgrades). If you want to talk seriously about energy costs and
renewables, you might want to take a peek at this chart before you
dump all your eggs into the solar basket:
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My comment about feather duster costs was not entirely
tongue in cheek. Keeping solar panels clean so that they run as
efficiently as possible, whether PV or reflectors, requires frequent
pressure washing—every ten to twenty days, for example, at a large
trough reflector system in California. Solar arrays are generally sited
in deserts to avoid cloud cover. Where will all the water come from?
The cost of piping or trucking in all that water for seven decades or
so should really be factored in to get an accurate picture of a solar
array’s electricity price. How much will water cost in the desert fifty
years from now? More than today—you can bet on it.

However much solar power cheerleaders try to blame a lack
of effort and funding, the problem with widespread use of solar
power for electricity is not a question of either apathy or conspiracy.
It’s simply a matter of physics:

" IEA, "Costs for Different Renewables," (BBC News, 2004).
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The reason i1s simple. Solar energy is dilute. Once it’s
collected the various applications become possible. But to
collect 1t in the amounts required to make a real difference
1s a huge difficulty. There is no short cut, no technology
can be invented to surmount it: massive areas of the
earth’s surface must be devoted to it. Solar energy has
been well understood for over a century; the amount of
solar energy falling on the planet is known, fixed and
unchanging. The areas required for collectors, if solar was
to make a significant contribution on the scale of present
energy needs, are, in turn, on the scale of entire states.

Efficiency increases to the limit the physics allows do not
alter the 1ssue. The scientific and engineering realities are
plain. The amounts of materials, even cheap materials, the
land areas occupied, the maintenance required, and also,
more than possibly, the lawsuits brought by the very
environmental industry promoting solar, make the whole
solar enterprise on the scale required to power the nation a
dream, not a practical reality, not now, not in the future.™

Lest I be considered a complete solar cynic, let me assure you
that I am not. There are some exciting developing technologies that
hold great promise, like windows embedded with nanoscale
photovoltaics that quietly pump out electricity. But this book is
meant to address what is arguably a planetary crisis on several
levels. Looking at even the aforementioned cutting-edge system
with a projected output of just 50 MW by 2008, it’s pretty clear that
solar has too far to go to provide a substantial percentage of the
world’s electricity needs in the foreseeable future. We should

* Dr. Charles Till, "Plentiful Energy, the IFR Story, and Related Matters," The Republic
Jun-Sep 2005.
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welcome with open arms every megawatt solar is able to bring to the
party, don’t get me wrong, and I think it’s worth paying more for
clean energy, if necessary. We’ll just need a lot more than solar can
provide, a lot sooner (and cheaper) than it can conceivably provide
1t.

In projections of world energy use to the year 2030, the
International Energy Agency (IEA) predicts that the category of
renewable energy sources that includes ‘“geothermal, solar, wind,
tidal and wave energy will grow faster than any other primary
energy source, at an average rate of 5.7% per year over the
projection period. But [their] share of world demand will still be
small in 2030, at 2% compared with 1% in 2002, because they start
from a very low base.”® Even if the IEA is wrong, it can’t be that
wrong.

Wind Power

With those statistics in mind and without wanting to seem
dismissive of wind power, there seems to be little point in digressing
from my purpose of this chapter, which is to provide a brief look at
purported solutions to our planet’s energy quandaries and point out
unfortunate shortcomings where they exist. Wind power, like solar
(and, to a lesser extent, biofuels) seems terrific on a visceral level,
and like many alternative energy systems it begs to be scaled up to
global size. But in reality wind power suffers from serious problems,
not the least of which is that the wind 1s a fickle provider.

When calculating the generating potential of wind, solar, or
any other electrical generating system, it’s helpful to use their

"' IEA, "World Energy Outlook 2004," (Paris: International Energy Agency, 2004).
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capacity factor. This 1s simply a ratio of the amount of actual energy
they produce in a year (in kilowatt-hours, usually) vs. the amount of
energy they would have produced if they ran full bore all year. This
1s how we calculated the 16% solar efficiency in the preceding
section. Many agencies and wind power advocates assume a
capacity factor of 40% when estimating the cost of wind-generated
electricity, yet the reality seems to be about half that.

Florida Power & Light has the largest amount of installed
wind capacity in the United States, with nearly 4,000 MW of
generating potential, yet their capacity factor 1s a dismal 21%
overall. On the other side of the country the aggregate capacity
factor for California’s five largest wind farms is likewise 21%.* So
why does the National Renewable Energy Lab insist on using a
capacity factor of 37% when calculating the costs of generating
electricity with the wind? These sites were obviously chosen for
their dependable wind potential, so it’s inconceivable that the 37%
figure 1s even close to realistic. Calculate the real cost of generation
and strip away the 1.8¢/kWh federal wind subsidy and it becomes
readily apparent that wind power i1s hardly as economical as it’s
touted to be.

Looking to Europe, where wind generation is being pushed
more steadily than in the USA, the picture is hardly better. Germany
has a wind turbine capacity of 17 gigawatts (17,000 MW) that
would provide a notional capacity of 14% of their total energy
demand, yet they actually generate only 15% of that amount, a little
over 2% of the country’s requirements.”” Denmark’s vaunted
windmills provide less than 20% of that sparsely populated nation’s
energy needs, with Sweden and Norway providing backup when the

52 P. E. Donald E. Lutz, "Wind," in Truth About Energy (2007).
%3 Rowan Hooper, "Uk Wind Power Takes a Battering," New Scientist Nov 12, 2005.
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wind 1s uncooperative. The other 4/5 of the Danes’ electricity is
generated by fossil fuels.” The widespread belief among wind
power advocates that Denmark 1s chugging merrily along on wind
power is unfortunately a delusion. On the other hand, when the wind
really gets to howling Denmark sometimes ends up with an
electricity glut and 1s forced to sell electricity to its neighbors at
uneconomic rates.

One of the most optimistic scenarios for massive production
of windpower comes, surprisingly enough, from the U.S. Dept. of
Energy. In early 2008 they issued a report suggesting that up to 20%
of the USA’s electricity needs could be provided by wind power by
the year 2030.¥ The same sort of expensive grid upgrades
mentioned for solar power would likewise need to be implemented
for this sort of major scaling up of wind power, however.

Would it be economically feasible? Let’s take a look at a plan
by T. Boone Pickens, the famous Texas oil billionaire, to build the
world’s largest windfarm with a peak capacity of 4 GW. In
September of 2007 he told the Wall Street Journal that the cost
would be $6 billion.*® By June of 2008 that estimated cost had
doubled to a cool $12 billion, $2 billion of which will be needed to
build the transmission lines to link the system into the grid.*’

Given the performance of wind farms in prime wind areas of
California and Florida, there’s every reason to believe that the
capacity ratio of Pickens’ turbines will be 20% at best, meaning that

% Mattias Akselsson, "The World's Leader in Wind Power," in Scandinavica.com (Sep
2004).

% 120% Wind Energy by 2030," (US Dept. of Energy, May 2008).

% Mark Gongloff, "Keeping up with T. Boone," The Wall Street Journal Sep 19, 2007.
*7 Bruce Gellerman, "Don't Mess with Texas Wind," in Living on Earth (USA: Jun 6,
2008).
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his 4GW wind farm would translate to an actual average output of
about 800MW. Assuming that the ballooning costs don’t increase
even further by the time it’s built, the cost per gigawatt will be a
staggering $15 billion.

There 1s little doubt that wind power will continue to develop,
with many countries having systems on their drawing boards. But
like solar, multiplying the capacities of systems that provide a mere
pittance of the world’s current electrical demand, even under best-
case scenarios like the DOE projections, will still fall far short of
meeting even today’s electrical requirements. In a world where
energy demand is rising dramatically, the vast majority of our
energy needs (both electric & non-electric) will have to be met by
other types of systems.

A note about subsidies

Proponents of renewable energy systems, particularly wind
and solar, are frequently quick to lament how nuclear power has
been unfairly subsidized in comparison to renewables. Statistics, if
they’re brought into the argument at all, are presented in such a way
as to obscure the true economic realities. Often the entire amount of
money that the U.S. government has invested in nuclear power
research since WWII 1s used as a measure of this unfair
subsidization. This 1s disingenuous at best. Of course the
government funded nuclear power research—for security reasons, if
nothing else. Much of the research was double-pronged, involving
both military and civilian uses (eg. nuclear-powered naval vessels
whose reactor principles could apply to civilian generators).

On the other hand, renewable energy systems are treated to
massive subsidization today. Ethanol production from corn is
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subsidized by you, the taxpayer, to the tune of over fifty cents a
gallon! Solar and wind power are both heavily subsidized as well.
Nuclear power, on the other hand, while producing nearly 20% of
the electricity in the USA, is perking along without any subsidies
(though of course originally there were tax breaks involved with the
building of the plants). Comparing the subsidies of these
technologies with the amount of electricity each is producing puts
nuclear way down on the subsidies/kWh list. In point of fact, if the
nuclear power industry could avoid the interminable delays and
holding actions of antinuclear activism and instead build and operate
plants in an expeditious manner, nuclear power advocates would
love to compete on an unsubsidized level playing field with
renewables.

Hydroelectric Power

Back in the heady days before environmental impact
statements, when government could dictate progress come hell or
high water, hydroelectric dams sprouted like a beaver’s utopia. But
the rise of the environmental movement and a greater appreciation
for the social costs of relocating residents of soon-to-be-submerged
towns have brought dam building to a screeching halt in many
countries. China and India, desperately hungry for power, have
ambitious hydropower projects, most famously (or infamously) the
giant Three Gorges Dam complex on the Yangtze River. It will be
the largest hydroelectric dam in the world, five times larger than the
Hoover Dam. The power it produces will be about 25% more than
the current largest dam complex in Canada. China, already boasting
hydropower capacity almost double that of the United States (which
1s second 1n capacity), has at least nine major dam building projects
in the works.
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China also has the dubious distinction of having experienced
the most disastrous dam failure in history. When Typhoon Nina hit
China 1 1975, the failure or intentional “preventative” destruction
of some 62 dams occurred in an almost unbelievable domino effect.
By the time the full impact of the disaster was added up some
171,000 people were dead (from direct and indirect causes) and
millions were left homeless. While not the first disastrous dam
failure, 1t dwarfed any others before or since.

Hydroelectric power comprises the vast majority of electricity
production from renewable resources today, dwarfing the output of
wind and solar projects. But given the power of environmental
groups in most industrialized countries today, it 1s doubtful that
hydro’s share of total power capacity will be increasing there in the
future. Wind and solar developments have already run into the
NIMBY factor (Not In My Back Yard), but hydro is even tougher
because it collides with the NOMBY problem (Not Over My Back
Yard—and front yard, for that matter!). There 1s also the disruption
of fish populations to consider, especially in watersheds where
salmon spawn.

The reticence to exploit hydroelectric power does not
necessarily apply to developing countries, however. The prodigious
hydroelectric potential of the Congo River has remained relatively
untapped due to the ongoing violence in that region that’s claimed
over three million lives. Recent stability, however, has resurrected
plans for the Grand Inga Project, a hydroelectric generation scheme
that dwarfs even China’s Three Gorges system. It relies on a natural
drop of the Congo River of some 100 meters, and thus would require
only a modest dam and reservoir relative to its enormous generating
capacity. It 1s estimated that this hydro complex would produce
some 39 gigawatts, enough to supply the full amount of electricity
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used by the entire continent today. Of course per capita use of
electricity in Africa is extremely low and will inevitably increase
substantially in the future, yet bringing a hydro project like this one
online would be a huge boost to Africa’s infrastructure.

Proponents of distributed generation point out that there are
plenty of streams and rivers that would easily support micro-hydro
projects, small turbines or water wheels for small-scale electrical
generation. While these may well be a boon to people who are in a
position to take advantage of nearby flowing water sources of
sufficient capacity, clearly this i1s and will continue to be a niche
producer, and simply cannot be expected to make a substantive dent
in world energy supplies.

As for the giant projects being built in countries where quality
control 1s often a problem, let’s just hope for the sake of those
downstream that typhoons like Nina’s big sister never show up.
Hopefully if the Grand Inga Project is undertaken there will be
sufficient oversight to prevent shoddy workmanship. The fact that it
would utilize a relatively small dam, however, should minimize the
potential for future disaster even in a worst-case scenario.

Geothermal Energy

The 1dea of extracting heat from the earth would seem to be a
no-brainer, especially given the fact that oil drilling to the depths
necessary to reach very hot rock has become routine. Converting
that heat into electricity 1s an established technology that was
demonstrated over a century ago, yet today less than 2 of 1% of the
world’s primary energy supply 1is derived from geothermal
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sources.”™ Iceland has taken advantage of its extremely obvious
geothermal gifts, and there are some substantial generating plants
located in California and elsewhere.

Proponents of geothermal sometimes cite statistics to
demonstrate that all the energy required by humans can be supplied
by geothermal many times over. But then again, proponents of
nearly every purported panacea cite such statistics, such as the claim
that there 1s enough wind between the Rockies and the Mississippi
River to supply all the energy needs of the United States. Just
because raw energy is there doesn’t mean that it’s necessarily
economical or even possible to corral it.

That being said, it would seem perhaps more logical than most
such arguments that the heat of the earth’s mantle could be tapped
quite readily. Germany has invested heavily in geothermal R&D,
committed as they are to eschewing nuclear and coal power. Thus
there was more than a ripple of concern when Basel, Switzerland
was shaken by an earthquake and several aftershocks attributed to a
geothermal drilling project there.” The quake, while measuring 3.4
on the Richter scale, wasn’t sufficiently powerful to cause major
damage, but the public relations damage was another story. The
project was immediately shut down, yet tremors—some of them
substantial—continued to be felt for weeks. The quakes were felt in
Germany, too, which paid more than a little attention given their
own efforts in this field.

 IEA, "Renewables in Global Energy Supply, an IEA Fact Sheet," (International
Energy Agency, Jan 2007).

% Christine Lepisto, "Geothermal Power Plant Triggers Earthquake in Switzerland," in
Treehugger.com (Jan 21, 2007).
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The Swiss were using what i1s sometimes referred to as the
Hot Dry Rock or Hot Fractured Rock system. It consists of drilling
two deep holes some distance apart to sufficiently hot layers,
hydraulically fracturing the rock between them, then pumping water
into one and retrieving steam from the other one that has been
generated by the water seeping through the hot rock between the
two. Research into such systems has been going on for over thirty
years, and much has been learned.” While induced seismic activity
due to such projects comes as no surprise to those involved in the
field, an MIT-led study cast doubt on the idea that such quakes
could be large enough to inflict significant damage.”’

Among the many difficulties encountered in such geothermal
projects 1s the tendency of the injected water to establish channels
between the two boreholes, which quickly cools the rock
surrounding them and diminishes the transferred heat. Even without
such localized cooling, the gradual cooling of the greater area can
eventually occur, necessitating either a shutdown of the project or a
respite while the earth 1s allowed to heat up sufficiently to resume
steam production. Working up to ten kilometers deep underground,
this 1s not a particularly easy technology to deal with. Yet the vast
amounts of heat literally beneath our feet is a tempting target for all
of us who desire clean and abundant energy.

It is certainly possible that great strides will be made in
geothermal heat production and that eventually we may see it
producing vast amounts of electricity. Unfortunately that day is not
yet here despite decades of research. Whereas future R&D efforts in
this field are clearly warranted, it isn’t yet ready to assume a

%% Idaho National Laboratory, "The Future of Geothermal Energy," (Renewable Energy
& Power Dept. of INL, 2006).
*! bid.
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dominant role in supplying humanity’s energy needs, nor can we
predict when or if that day will arrive. If we wish to eliminate or at
least drastically reduce greenhouse gas emissions in the near future,
we’ll have to look toward technologies more readily at hand, while
continuing to encourage further development in this promising area.

Hydrogen

If you asked a random sampling of people on the street to
identify an energy panacea for the future, most would probably
suggest hydrogen. There has been so much hype and such
enthusiastic greenwashing about hydrogen power that one could be
forgiven for not noticing that hydrogen isn’t actually an energy
source at all, but merely an energy carrier.

Hydrogen 1s an important trace constituent (0.5 parts per
million by volume) of the atmosphere, but it does not exist in its
elemental state on earth to be collected and used as we would wish.
It must be split off of compounds in order to be segregated for use as
a fuel. Anyone who’s taken a high school chemistry class is
probably familiar with electrolysis being used to split water into its
components of hydrogen and oxygen. This technique i1s most
commonly envisioned as the way we could liberate hydrogen for use
as a fuel for our vehicle fleets around the world, though 1n reality the
hydrogen used today is mostly derived from natural gas, producing
large amounts of global warming gases in the bargain. The truly
starry-eyed envision solar and wind farms generating enough power
to not only supply our normal electrical needs, but enough excess
power to produce hydrogen for both transportation and electricity
for those times when it’s dark and the wind isn’t howling. As we
saw earlier, it would be grossly understating the case to call that
unrealistic.
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Meanwhile everyone from President Bush to British
Petroleum has jumped on the (still parked) hydrogen bandwagon.
Why not? The technologies are still so immature, the costs so
stratospheric, and the technical problems of storage and distribution
so daunting that it makes the perfect greenwash. Couple that with
the enticing cliche of driving down the street producing naught but
clear water as exhaust and the scenario 1s almost irresistible,
especially to those ignorant of the technologies, which includes
nearly everyone—including President Bush, I'm sure. But as
evidence of the immediacy of global warming consequences grows
year by year, the utopian “hydrogen economy” seems to just keep
receding farther and farther in the distance.

Joseph Romm worked in the U.S. Department of Energy
(DOE) wunder President Clinton, overseeing research and
development of clean energy systems. He has written a
comprehensive and insightful book called The Hype About
Hydrogen which 1s a must-read for anyone who wishes to have an
unvarnished view of the vaunted “hydrogen economy.” Salon.com
describes him as concerned “that the hyperbolic promotion of
hydrogen fuel-cell cars as the answer to our energy woes is a
scientific and technological wild goose chase, engaged 1n at our peril
while the global-warming clock rapidly runs down.”” In keeping
with my intention of brevity I will enthusiastically recommend
Romm’s book and mention only a couple of the more salient points
here.

Hydrogen is notoriously difficult to contain. It wants to get
out of anywhere you stuff it, and the idea of producing it on a scale

%2 Salon.com Interview w/Joseph Romm, "Just Say No, to Hydrogen," in Salon.com
(Apr 29, 2004).
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vast enough to power the world’s transport seems almost like a
small detail (it’s not!) when compared to the prospect of storage and
distribution.

With the current generation (circa 1990) of highly
insulated double-walled vacuum-jacketed storage tanks
manufactured by the German Aerospace Research
Establishment DFVLR (Stuttgart), the liquid hydrogen
will evaporate at a rate of about 8% per day. Because the
evaporation increases the pressure on the tank wall, the
gaseous hydrogen must be vented to the atmosphere to
keep the tank from rupturing. Investigators at Los Alamos
National Laboratory found that in a 1979 liquid hydrogen-
fueled Buick they were testing, a full tank of liquid
hydrogen would evaporate in about 10 days.”

The reader will be forgiven if contemplating the result of
venting a tankful of hydrogen into a closed garage brings to mind
images of the Hindenburg.

Lest my cynicism about the benign nature of oil companies be
revealed, I must nevertheless raise the possibility that one reason
they’re involved at all in the R&D for the hydrogen utopia is that
they’d love to be the ones in charge of its vastly complicated and
absurdly expensive infrastructure. It doesn’t hurt that the majority of
R&D funding i1s going straight into their pockets even now, of
course. If something 1s going to take the place of gasoline, Big Oil
certainly intends to be holding the controls.

> Harry W. Braun, The Phoenix Project: Shifting from Oil to Hydrogen (Sustainable
Partners Inc, Dec 1, 2000).
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They’re some mighty expensive controls, too. Romm cites a
study by Argonne National Laboratory indicating that “with current
technologies, the hydrogen delivery infrastructure to serve 40% of
the light duty fleet is likely to cost over $500 billion.””* This starkly
exposes the critical chicken and egg problem that can hamstring any
new technology. Who will pay for an energy infrastructure of such
prodigious cost with no guarantee that technological developments
in the near future won’t make it obsolete? It’s a certainty that
nobody will buy hydrogen cars until the distribution and fueling
systems are in place. And what possible motive would o1l companies
have to hang a trillion dollars out on the line in the hopes of
replacing a system that they already control and which brings untold
wealth into their coffers like clockwork?

The American Physical Society is an esteemed organization of
physicists whose purpose is to “advance and diffuse the knowledge
of physics.” They publish the world's most prestigious and widely
read physics research journals, and in the course of their work they
examine a great variety of concepts, including hydrogen power.
Here is their commentary on Bush’s “Hydrogen Initiative” in a
nutshell (an appropriate receptacle) following a study of its
possibilities:

Major scientific breakthroughs required for the
Hydrogen Initiative to succeed, panel finds.

The American Physical Society's Panel on Public Affairs
(POPA) today released a report that analyzes the
Hydrogen Initiative. President Bush proposed the initiative

** Folga Mintz, Molburg, Gillette, "Cost of Some Hydrogen Fuel Infrastructure
Options," (Transportation Technology R&D Center, Argonne National Laboratory, Jan
16, 2002).
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in his 2003 State of the Union Address. The Hydrogen
Initiative envisions the competitive use of hydrogen fuel
and a hydrogen-fueled car by the year 2020.

The POPA report concluded that major scientific
breakthroughs are required for the Initiative to succeed.
The most promising hydrogen-engine technologies require
factors of 10 to 100 improvements in cost or performance
in order to be competitive. Current production methods are
four times more expensive than gasoline. And, no material
exists to construct a hydrogen fuel tank that meets the
consumer benchmarks. A new material must be
discovered.

These are very large performance gaps. Incremental
improvements to existing technologies are not sufficient to
close all the gaps. Significant scientific breakthroughs are
needed. According to Peter Eisenberger, chairman of the
committee that drafted the report, "Hydrogen storage is a
potential show stopper."”

Yeah, it sounds pretty grim. But here’s the real deal breaker:
A group of Cal Tech/JPL scientists who were noodling over the
possibilities of a hydrogen economy got to wondering what would
happen with all that free hydrogen that would most certainly be
leaking into the atmosphere if the world’s vehicles were converted.
Even if one could somehow have a technological breakthrough to
store the hydrogen in solid form, the liberation into a form usable in
fuel cells would most certainly provide a chance for plenty of
hydrogen to escape. Think about gas leaks in cars, then think about

> APS Panel on Public Affairs Energy Subcommittee, "Hydrogen Initiative Report from
American Physical Society Panel Released," (American Physical Society, Mar 1, 2004).
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hundreds of millions of cars (including—especially—those in low
tech societies). Hydrogen is harder to contain than gasoline by far.
Even in the best-case scenarios, and assuming technological leaps in
storage technologies that at present are only dreamed of, there’ll still
be an awful lot of hydrogen being liberated into the atmosphere.

The Cal Tech study’ came to a rather startling conclusion: If
the world’s vehicle fleet were converted to hydrogen as a fuel, the
resulting leakage would very possibly cause the levels of hydrogen
in the stratosphere to increase to the point that the ozone layer would
be seriously damaged. Just when we started getting a handle on the
ozone layer problem by outlawing CFCs (and the ozone hole
problem 1s hardly solved yet), along come the hydrogen true
believers ready to make the CFC problem look like a mere warm-up.
Is the Cal Tech study definitive? Not necessarily. The mechanism by
which the hydrogen would break down the ozone layer is pretty well
understood, but the process of absorption of atmospheric hydrogen
by soil bacteria is still quite hazy. Could the earth’s hydrogen-
gobbling mini-denizens absorb the leakage of a billion cars to keep
the stratosphere free of excess hydrogen? Nobody knows.

Are you willing to bet the ozone layer on it?

If hydrogen 1s the most promising solution to our energy
dilemmas, then we’re in a world o’ hurt. As I said in the beginning
of this section, it isn’t actually an energy source anyway. Obtaining
it from natural gas or coal or other fossil fuels makes no sense,
neither economically nor environmentally. And despite the research
being done today on storage technologies, the threat of damage to

% Potential Environmental Impact of a Hydrogen Economy on the Stratosphere, Tracey
K. Tromp,1 Run-Lie Shia,1 Mark Allen,2 John M. Eiler,1 Y. L. Yungl, California
Institute of Technology (2003)
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the ozone layer 1s a distressingly real possibility. Even if we could
obtain all the hydrogen we wanted from clean solar power (which
we can’t), there is a very high likelihood that we wouldn’t be able to
use it anyway for fear of rendering our planet unlivable.

Fusion

The promise of commercial power generation using fusion
reactors 1s the holy grail of energy production. When you describe it
the process sounds relatively simple: Two light nuclei are brought
together with sufficient energy to overcome the electrostatic force
between them and fuse together (hence “fusion”) to form a heavier
nucleus and, in the process, release energy. The “sufficient energy”
part 1s the kicker, though. In the fusion reactors envisioned as the
first generation, plasma containing deuterium and tritium (isotopes
of hydrogen) would be heated to temperatures about ten times hotter
than the sun’s core in order to induce the fusion reaction.

As impossible as that may sound, it has been done for about a
second, though the energy produced was less than the energy put
into the system. The promise of fusion’s unlimited potential, though,
has led to an international effort to push the technology forward to
commercial applicability. The ITER project (International
Thermonuclear Experimental Reactor) began in 1985 as a
collaboration between the European Union (through EURATOM),
the USA, the then Soviet Union and Japan. The stated purpose was
to "demonstrate the scientific and technological feasibility of fusion
energy for peaceful purposes." The USA has been a fickle
participant, though, dropping out of the consortium and thus
threatening its viability, then re-engaging in 2003 as the politics of
global warming have made the search for solutions more urgent. Or
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1s it because having two oilmen at the top of the U.S. government
has made greenwashing more urgent?”’

Politics is a big part of ITER. Opposition to the ITER project
has been generated most vociferously from the same environmental
groups that oppose nuclear fission power. "Pursuing nuclear fusion
and the ITER project is madness," said Bridget Woodman of
Greenpeace. "Nuclear fusion has all the problems of nuclear power,
including producing nuclear waste and the risks of a nuclear
accident."”

Whoa, lady! Take a chill pill. I’'m sorry, but I have little
patience for hysteria when it comes to discussing the serious
problems that face us today. While I consider myself a very serious
environmentalist (judge for yourself after reading this book), off-
the-wall statements like that are simply out of bounds. This is a
typical knee-jerk reaction to anything with the word “nuclear” in it,
and 1s either based on the rankest ignorance (in which case she
should hardly be speaking for her organization) or an appalling
disingenuousness (ditto).

Fusion reactors, should they be proven viable as they almost
surely will be—eventually—would produce a pittance of nuclear
waste with so short a half-life that it would be harmless within ten to
a hundred years. The accident risk is likewise overblown, since it
would be impossible for a fusion reactor to undergo a runaway chain
reaction. It’s not the safety that’s the problem; it’s the time it will
take to make the concept commercially viable.

°7 1 realize I'm stretching credibility to call George Bush Jr. an oilman.
*® Dallas Kachan, "$13b Nuclear Fusion Research Agreement Signed," in
Cleantech.com (Nov 21, 2006).
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There’s an old joke among nuclear physicists that says
practical fusion is only about forty years away...and always will be.
Yeah, I know, those physics jokes are real knee-slappers, aren’t
they? Did you hear the one about Werner Heisenberg getting pulled
over for speeding?” But I digress. Estimates of fusion reactor
deployment from the physicists and engineers most knowledgeable
about the subject range from about forty to a hundred years. Maybe
we’ll be surprised and they’ll be able to do it sooner. But
unfortunately our planet doesn’t seem inclined to give us the time.
While continuing research into fusion power makes sense both from
a pure research standpoint and as a long-term solution to provide
earth’s inhabitants with clean, safe, and unlimited power in the
future, we’d better do something serious with the technologies
available to us today.

Nuclear Controversy

Antinuclear activists (hereinafter to be referred to as anties in
the interest of brevity) have long warned of the legacy of nuclear
waste that we’re leaving for untold future generations. Many have
gone farther to decry the discharge of radioactive materials from
power plants. Since there has been so much controversy over the
myths and realities, here are some statistics from a study done at

Oak Ridge National Laboratory about power plant discharges in
1982:'%

* "Do you know how fast you were going?" asks the cop. "No," says Werner, "but I can
tell you exactly where [ am."
"% Oak Ridge National Laboratory Alex Gabbard, "Coal Combustion: Nuclear Resource
or Danger?," (Feb 5, 2008).
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* A typical power plant annually releases 5.2 tons of uranium
(containing 74 pounds of fissile U-235, used in both power
plants and bombs) and 12.8 tons of thorium.

* Total U.S. releases for 1982 came to 801 tons of uranium
(containing 11,371 pounds of U-235) and 1971 tons of thorium.

* Worldwide releases totaled 3,640 tons of uranium (containing
51,700 pounds of U-235) and 8,960 tons of thorium.

Considering the longevity of radioactive materials in the
environment, the study also looked at the cumulative releases and
came up with some sobering projections. By the year 2040,
cumulative releases of radioactive materials from these power plants
will have reached the following levels:

* U.S. releases: 145,230 tons of uranium (including 1,031 tons of
U-235) and 357,491 tons of thorium

* World releases: 828,632 tons of uranium (including 5,883 tons
of U-235) and over two million tons of thorium.

* “Daughter products” produced by the decay of these isotopes
include radium, radon, polonium, bismuth, and lead.

Why is this not splashed all over the front pages? Who in their
right mind can consider this acceptable? Shouldn’t these numbers
alone, published by one of the USA’s most respected national
laboratories, spell the immediate demise of the nuclear power
industry?

Well, let’s not get out the torches and pitchforks just yet for a
trip down to the closest nuclear power plant, because while these
figures aren’t in dispute, they are not referring to nuclear power
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plants at all. These are the radioactive release figures for coal-fired
power plants!

Population exposure to radiation from coal-burning power
plants is over a hundred times higher than anything conceivably
coming out of nuclear power plants. And while a portion of these
1sotopes 1s spewed out of the power plant’s smokestacks, the rest are
concentrated in the coal ash, which 1s then summarily dumped.

Large quantities of uranium and thorium and other
radioactive species in coal ash are not being treated as
radioactive waste. These products emit low-level
radiation, but because of regulatory differences, coal-fired
power plants are allowed to release quantities of
radioactive material that would provoke enormous public
outcry if such amounts were released from nuclear
facilities. Nuclear waste products from coal combustion
are allowed to be dispersed throughout the biosphere in an
unregulated manner. Collected nuclear wastes that
accumulate on electric utility sites are not protected from
weathering, thus exposing people to increasing quantities
of radioactive isotopes through air and water movement
and the food chain.'”!

If this 1sn’t crazy enough for you, ponder this little factoid:
The energy content of the nuclear materials released into the
environment in the course of coal combustion is greater than the
energy of the coal that is being consumed. In other words, coal
consumption actually wastes more energy than it produces, and

! bid.
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contaminates the environment with radioactive materials over a
hundred times more than nuclear power plants.

The hysteria of those who vilify nuclear power looks a
hundred times more irrational when these facts are known. It is
difficult to resist the temptation (so I won’t) to compare antinuclear
fanaticism with religious extremism. Both have their high priests (or
priestesses, as in the case of Helen Caldicott, the doyenne of
antinuclear hysterics). Both have legions of followers who don’t
really understand the mysteries of the subject at hand but instead
place their trust in their respective priesthoods and then passionately
espouse whatever they’re told. Both pour massive energy and
money into the coffers of their organizations, which do their best to
influence legislation. And both have their true believers embedded
in the government, basing decisions that affect all of us on
emotional appeals and a repudiation of logic and rationalism. It’s
difficult to find any parallel in history for an ideology being
constructed around a physical process without hearkening all the
way back to the seventh century B.C.E. in Greece, when Prometheus
was venerated for bringing fire to humankind. Only this time the
bringers of fire are being vilified.

“So, we've got to know that there is a conspiracy out there and
the conspiracy is against the people,” rants Helen Caldicott.'’” Let’s
examine this allegation with a bit of logic. There are many
thousands of nuclear physicists and engineers who are more than
willing, nay eager, to support the use of nuclear power. Few would
argue that these people, who are generally a cut above the hoi polloi
in the smarts department, are Strangelovian monsters who care
nothing for their children and grandchildren as they push an agenda

"2 Helen Caldicott speaking at Real Goods Alternative Energy Store, Hopland, CA,

June 26,1999
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of poisoning the world for their descendents. Nor would any
substantial number of those very smart people have made financial
decisions to invest in the nuclear power industry, since it’s been on
the skids now for at least a few decades.

Conspiracies of this magnitude, involving tens of thousands of
scientists, engineers, accountants, technicians, and politiciams103 are
all the more ludicrous when you consider that all these people would
knowingly and maliciously be dooming their own progeny to lives
of misery and untimely death. Yet such absurd charges are tossed
about repeatedly, despite the complete lack of any rationale for
anyone to so clearly work against their own well-being and that of

their families.

The allegation that nuclear plants are routinely emitting
radiation and that it’s dangerous to live near them is a frequent
charge of nuclear opponents. In a 2005 interview Caldicott claimed,
“The literature 1s replete with malignancy in people who live near
reactors. But because of the latent period of carcinogenesis, the
incubation time for cancer is five to six years. You have to wait for a
while and do a decent epidemiological study to assess what’s going
on.” Helen must have missed this one:

In 1991, the National Cancer Institute in the U.S.
conducted what might be considered a “decent
epidemiological study” of deaths from 16 types of cancer,
including leukemia, in 107 U.S. counties “containing or
closely adjacent to 62 nuclear facilities,” all of which had
been built before 1982. The survey compared cancer death
rates before and after the facilities went online with

' Caldicott accused Jimmy Carter in the aforementioned Hopland speech of covering
up the data about Three Mile Island.
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similar data in 292 counties without nuclear facilities.
After four years of research, the team of epidemiologists
found no general increased risk of death from cancer near
nuclear facilities. In some counties, the relative risk for
childhood leukemia from birth through 9 years dropped a
statistically insignificant few hundredths of a point after
the startup of a local nuclear facility. The areas
surrounding four facilities, including San Onofre, showed
significantly lower rates for leukemia in teenagers
compared with the rest of the country. A University of
Pittsburgh study of the area within a five-mile radius of
Three Mile Island showed no statistically significant
increase in cancer rates 20 years after the accident at the
reactor in 1979. What’s more, neither soil nor air samples
in the area around Three Mile Island have been kept from
the public [contrary to Caldicott’s claims]. According to
the Carter-era EPA, close to 10 percent of some 800 milk
samples from local dairy farms the month after the
accident showed trace amounts of radioactive
contamination. But the highest concentration was still 40
times less than what showed up in milk after the fallout
from Chinese nuclear testing in October 1976 that passed
across the United States.'"*

Another oft-cited study condemning nuclear reactors is the so-
called “Tooth Fairy Study” which attempted to link nuclear power
plants with supposed releases of strontium-90 by studying teeth of
children downwind of nuclear power plants. FEight states
(Connecticut, Florida, Illinois, New Jersey, New York,
Pennsylvania, Minnesota and Michigan) undertook an examination

1% Judith Lewis, "Green to the Core? — Part 1," in L.4. Weekly (Nov 10, 2005).
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of this study out of understandable concern for their citizens. Every
one of them found the study to be without merit. Here’s what the
New Jersey Commission on Radiation Protection reported to their
governor in 2004:

The Commission 1s of the opinion that "Radioactive
Strontium-90 in Baby Teeth of New Jersey Children and
the Link with Cancer: A Special Report," 1s a flawed
report, with substantial errors in methodology and invalid
statistics. As a result, any information gathered through
this project would not stand up to the scrutiny of the
scientific community. There 1s also no evidence to support
the allegation that the State of New Jersey has a problem
with the release of Sr-90 into the environment from
nuclear generating plants: more than 30 years of
environmental monitoring data refute this.'”

It 1s especially easy to dupe a gullible populace if a question is
complex, when most people would never dream of trying to
understand the realities of the subject at hand. So real facts can be
mustered to support an ideological position despite the most blatant
deception being intended. These tactics are used repeatedly by
anties. One doctor of health physics at Oak Ridge National
Laboratory, outraged by such deceptions, formulated his own
analogous argument to show how it’s done:

"Potassium-40 1s a lethal toxin, which 1is blithely
distributed to the public by grocery store chains all over
America every day of the year. This deadly isotope
remains radioactive for nearly 13 billion years, and emits

1% Eric McErlain, "Real Science Refutes The "Tooth Fairy"," in NEI Nuclear Notes
(Mar 4, 2005).
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extremely high-energy gamma rays (1.5 million electron
volts) and beta particles (1.3 million electron volts). This
material is present in high concentrations in many of the
foods that these stores foist on the public, with full
knowledge of the US government. Radiations of this type
and energy are well known for causing leukemia, breast
cancer, and fatal and non-fatal birth defects."

Everything said here is true—K-40 is a naturally occurring
radioisotope of potassium—many foods like bananas, fruit
flavored sherbets, and potassium salts contain lots of K-
40. "People" contain lots of K-40. It has a very long half-
life, about 1.3 billion years, and does emit high-energy
radiations. Radiation has been linked to cancer. Are the
grocery stores thus in collusion to irradiate and cause
cancer in the American public? No. But I could make it
sound that way i1f I wanted to. Unfortunately, many of the
arguments (pro-nuke, anti-nuke, pro-life, pro-choice)
carried in the media these days are dominated by people
who have made a living out of dealing in hyperbole
instead of the truth.'*

Notice how billions of years are invoked, calling to mind the
vast ages of nuclear waste longevity that virtually everyone has
heard. This is a frequent ploy by those who wish to scare and
mislead the public about nuclear matters, as in this tidbit from a
Sierra Club publication:

Unfortunately, there is no real way to be rid of radioactive
materials, because some fission byproducts and nuclear

1% Mike Stabin Ph.D. CHP, "Nuclear and Radiation Safety Issues," L.A. Times 2006.
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wastes remain hazardous for extraordinarily long periods
of time. For example, it takes 4.5 billion years for just half
of the atoms in Uranium-238, the primary source of
nuclear fuel, to disintegrate.'"’

The Sierra Club 1s absolutely right here, there is no way to be
rid of U-238, since there is plenty of it widely distributed in the
earth’s crust, and in sea water as well. Is that a bad thing? With a
half-life of 4.5 billion years, it sounds like a scary toxin that we
should be really worried about. Or at least that’s what it seems they
would have you believe. If you don’t understand the concept of the
half-life of radioactive materials—which the majority of the public
does not—then this sounds like a horrible situation.

Without putting too fine a point on it, the shorter the half-life
the more immediately dangerous the element, and generally vice
versa. The type of radiation also makes a difference. U-238, with a
4.5 billion year half-life, is hardly dangerous. It is frequently used as
ballast in both sailboats and aircraft, and has even been used on
occasion as a very effective door stop, since it’s about 50% heavier
than lead. The public knows it more commonly as DU, or depleted
uranium, which is used in armor plating and projectiles in modern
warfare. One would not want to inhale atomized U-238, but that
admonition would apply to quite a few substances. The only reason
it can be used as nuclear fuel is because when bombarded with
neutrons from U-235 or other fissile elements it can capture
neutrons and be transmuted into a different element, which i1s what
actually constitutes the fuel. U-238 could be considered, in this light,
as a fuel precursor, what is called in the trade a fertile material.

17 Judith Johnsrud, "Why Nuclear Power Is Not a Solution," The Sylvanian Nov 2005-
Jan 2006.
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Categorical thinking clearly can help us make sense of the
world. It’s an evolutionary advantage to be able to quickly make
decisions based on past experience. But sometimes such mental
sorting fails us, and sometimes it’s positively detrimental to our
well-being. We have to be able to recognize when that is happening.

Fear can be one of the most powerful motivators for
categorical thinking. Many people take an absolutist stance against
nuclear power because they associate it with nuclear bombs, despite
the fact that a nuclear power plant in even the worst of worst-case
scenarios can’t cause a nuclear blast. Antie ideologues will
frequently use this confusion and lack of knowledge to conflate the
two and reinforce the categorical imperative. After decades of this
sort of fear mongering, for many people anything with the word
“nuclear” in it 1s bad. The programming has been very effective.

Politicians use categorical thinking all the time when they
perceive it to be to their advantage. A great deal of political
pronouncements are designed specifically to trigger visceral
responses and knee-jerk reactions in voters. They know that people
either don’t have or, more often, won’t take the time to explore the
nuances of policy. There’s just too much information out there.
Even the politicians themselves, who are making tremendously
consequential decisions for the rest of us, resort to categorical
thinking all the time. And they often use it as a political weapon
even if they know better. In a 1992 debate in New Hampshire
against his principle contenders for the nomination, Bill Clinton saw
fit to attack a rival with an accusatory, “You’re pro-nuclear!” as
though he couldn't believe anyone could be that foolish. He knew it
would be a crowd pleaser, and he was right.
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Today we see some quite unexpected people coming out in
favor of nuclear power, very strongly advocating a wholesale switch
to it. Stewart Brand, of Whole Earth Catalog legend, is joined in his
apostasy by Patrick Moore, one of the founders of Greenpeace.
These people have broken out of old categorical thinking modes and
are urging others to do so too. For when we’re faced with a serious
crisis—as they and most of the scientific community believe we
are—categorization cannot be allowed to cloud our thinking when
considering our options.

The unfortunate tendency to equate the word nuclear with
danger and corporate skullduggery has been nurtured by antinuclear
organizations for decades, with considerable success. The
aforementioned Mr. Moore had the dubious privilege of
participating in a panel discussion at the Society for Environmental
Journalists’ annual conference on October 27, 2006. The Nuclear
Information & Resource Service, which inexplicably keeps
forgetting to put the “Dis” in front of the second word in their title,
linked to a video of the event'®® from their website, where we could
watch Mr. Moore fend off two antinuclear spokesmen. The heading
on the page hinted at the objectivity of the “discussion,” being
labeled “Dirty Power—False Promises: Nuclear Power & Climate
Change.” Meanwhile, PowerPoint-style slides describing the points
being raised were flashed onto the screen in accompaniment to the
presentation of each of the antie representatives. But when Mr.
Moore was presenting his arguments, slides attempting to debunk
the points he was making were flashed on the screen in place of the
slides he was presenting at the event.

1% Nuclear Information & Resource Service, "Think Nuclear Power Can Save the

Climate?," (NIRS, Oct 27, 2006).
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Some of the slides that were intended to tear him down
contained footnotes, which was truly bizarre since the lies that they
were stating were actually, in some cases, directly refuted by the
footnoted source. There was the old square miles vs. miles square
solar power flim-flam described earlier in this chapter. That one was
off by a factor of 100. Then, in an argument for distributed
generation, one slide made the point that with transmission grids
which are increasingly strained and inefficient, “By the time
electricity reaches the customer, nearly two-thirds of the energy has
been wasted through transmission.” That the Nuclear
Disinformation Service can even trot out such an unbelievable figure
1s a measure of just how brainwashed they believe their fans to be.
But they are as foolish as they are mendacious, for they provided a
handy footnote. A quick glance at the citation revealed that the
source article'” was talking about the inefficiencies of antiquated
turbine designs, not line loss. A moment’s further investigation
easily turned up the actual figure for electricity lost in transmission
and distribution: 7.2%, of which 40% is due to transformers.'"’

There were other citations of long-debunked studies and
outright lies, but I won’t belabor the point. Such an approach may
succeed with the true believers, but for anyone with a little
knowledge and a healthy dose of skepticism it casts doubt on the
valid points that were made elsewhere in the presentation, and there
were some that bear considering. Part of the discussion dealt with
safety and oversight, expressing valid concerns about the efficacy of
the Nuclear Regulatory Commission and some of their lapses. It’s a
shame, really, that deceit and disinformation are so blithely and

199 Richard Munson, "Yes, in My Backyard: Distributed Electric Power," in Issues in
Science & Technology (Winter 2006).

"9 "Technology Options for the near and Long Term " (U.S. Climate Change
Technology Program, Aug 2005).
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frequently employed by those who fault their enemies for those very
tactics.

Few would dispute that nuclear power can and should be
made even safer than it has been in the past. But as it stands today,
nuclear has a stellar safety record. With the unfortunate exception of
Chernobyl, which resulted directly in 56 deaths and in deleterious
consequences to many others, the nuclear power industry has been
far more benign than any other type of power generation. Even
adding Chernobyl into the mix (with its faulty plant design that was
only used in Russia and is no longer employed), far more people
have been injured and killed due to hydropower, the oil industry,
and even natural gas. Not a single person has ever been killed due to
a radiation accident in the entire history of the U.S. commercial
nuclear power industry. Yet the very week I wrote this paragraph
over a hundred coal miners died in a mining accident in Russia.
Granted, solar and wind have a fairly harmless record so far, though
a lot of birds (and even more bats) would eagerly take issue with me
on that point.

Which brings us back to coal. A coalition of national
environmental groups called Clear the Air commissioned a study
from Abt Associates, one of the largest government and business
research and consulting firms in the world. This firm has provided
the Environmental Protection Agency (EPA) and the Bush
administration with analysis of many of the agency’s air quality
programs. Knowing the track record of Bush’s EPA and its
antipathy to alternative energy, one might reasonably suspect that
this firm’s conclusions would hardly be slanted on the side of
environmentalists. Thus their conclusion may surprise you: Some
24,000 people die prematurely in the United States each year just
from the effects of soot from coal-fired power plants, by an average
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of 14 years. The study also pegged the annual total health costs
associated with soot from power plants at over 167 billion dollars!'"

We’re just talking about soot here, not the acid rain, heavy
metals and other nasty materials scattered through our environment
by both smokestack emissions and solid ash disposal. Nor are we
even considering the effects of the staggering carbon dioxide
emissions that are the main contributor to global warming.

So what would it take to get disingenuous demagogues to quit
harping about Three Mile Island? Its monolithic concrete building
with the rounded top is called a containment building, as seen at
nuclear plants around the world. The reason they call it that is
because it’s meant to contain radioactive material in the event of an
accident. Chernobyl didn’t have one. TMI did, and it did its job. The
only radiation released at TMI was a purposeful venting of some
readily dispersed gases, and that was on hindsight considered to
have been a controversial (in terms of P.R.) and perhaps
unnecessary precaution. Antie groups tried their best to allege harm
due to this most celebrated of U.S. nuclear accidents, but were
unable to come up with anything that could stand the scrutiny of
science and the law. The area around TMI was sampled for every
possible sort of radioactivity more than any single patch of ground
in history, yet all that anyone was able to come up with were
unsupported allegations of nonspecific harm.

Within weeks of the accident at Three Mile Island, attorneys
filed a class action suit encompassing over 2,000 personal injury
claims. The suit dragged on for nearly twenty years. The conclusion
of the judge, who had given every benefit of the doubt to the

"1 JR. Pegg, "Coal Power Soot Kills 24,000 Americans Annually," in Environment
New Service (Jun 10, 2004).
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plaintiffs, was clear:

The parties to the instant action have had nearly two
decades to muster evidence in support of their respective
cases. As 1s clear from the preceding discussion, the
discrepancies between Defendants’ proffer of evidence
and that put forth by Plaintiffs in both volume and
complexity are vast. The paucity of proof alleged in
support of Plaintiffs’ case i1s manifest. The court has
searched the record for any and all evidence which
construed in a light most favorable to Plaintiffs creates a
genuine issue of material fact warranting submission of
their claims to a jury. This effort has been in vain.''

So if you hear anybody arguing against nuclear power based on
the legend of Three Mile Island, please tell them about real
radioactive discharges and where they could more effectively
channel their outrage, if they feel compelled to do so. Point them in
the direction of a coal-fired power plant.

Nuclear Power — Fission Style

The year 1979 saw the publication of a book proposing a
controversial concept called the Gaia hypothesis. In essence, it
conceives of the earth as a self-regulating and self-correcting super
organism, maintaining through its complex interrelated
environmental mechanisms the conditions most conducive to life.
While criticized by some as being teleological, the concept was
embraced by many environmentalists the world over and made its

"2 Frontline (PBS), "Three Mile Island: The Judge's Ruling," in Nuclear Reaction: Why
Do Americans Fear Nuclear Power? (Apr 22, 1997).
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author, the British scientist James Lovelock, a virtual icon of the
environmental movement.

Yet the advance of global warming seems to indicate that any
such overarching mechanism that may be in place to maintain a
biologically friendly homeostasis shows signs of being overtaxed to
the point of failure. Lovelock, now 88, has embraced what many of
his erstwhile admirers see as a desperate act, insisting that a full-
scale conversion to nuclear power is the only thing that can save the
planet from catastrophic climate change. He is but the most unlikely
of a considerable group of people calling for a speedy embrace of
nuclear power, despite the drawbacks of nuclear waste and the
remote possibility of catastrophic accidents that have made the very
word “nuclear” politically radioactive for the past few decades.
President Bush hasn’t even uttered the word once 1n his two terms in
office. (He’s come close, though.)

The melding of environmentalism with a pro-nuclear stance
now embraced by Dr. Lovelock, Patrick Moore and many others
was elucidated in 1996 by Dr. Bruno Comby in his book
Environmentalists for Nuclear Energy. When Dr. Lovelock wrote
the foreword for the English edition in 2001, his advocacy of
nuclear power created shockwaves throughout the environmentalist
community. Both Lovelock and Moore, as well as many
policymakers, have been influenced by Comby’s work. The
international organization he founded, Environmentalists for
Nuclear Energy (EFN), seeks to dispel unfounded fears and the
misguided notion that environmental awareness and nuclear power
are incompatible. Their message 1s, in fact, just the opposite: that
nuclear power 1is the solution to generating the power that
renewables alone simply cannot provide.
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People respond strongly to fear, even when the decisions they
make under its influence would seem to be against their own best
interests. If there’s one thing that many people viscerally connect
with the very idea of nuclear power it’s fear. While it’s an
unfounded misconception that a nuclear plant accident could result
in a nuclear explosion a /a Hiroshima, there are of course very real
concerns and serious dangers that must be confronted when
considering the use of nuclear power plants.

In terms of serious damage, Three Mile Island can’t compare
to the 1986 accident at the Chernobyl reactor in the Ukraine. To this
day the amount of radioactive material that was released into the
atmosphere at Chernobyl 1s a matter of debate, as is its ultimate toll
in terms of future cancers and other radiation-induced health effects.
Thirty-one people died quite quickly from the immediate effects of
the disaster, and about twenty-five more later, but a third of a
million were displaced from their homes and radiation spread far
and wide. The dispersal was influenced by meteorological
conditions and resulted in measurable increases to the natural
background radiation as far away as Scandinavia and north of the
Adriatic Sea. To this day there are restrictions on certain foodstuffs
throughout most of Europe, as there will likely be for years to come.
Nor 1s the disaster site yet secure. A project to construct the world’s
largest movable building to cover the entire site is being undertaken
to prevent further releases of radioactive material.

In terms of raw material for antinuclear hysteria, Chernobyl is
a gold mine. Greenpeace came out with their own study alleging that
200,000 deaths will result from the radiation released during the
accident, and uncountable other serious health effects.'’® Yet this

' Greenpeace, "Chernobyl Death Toll Grossly Underestimated," (Apr 18, 2006).
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estimate 1s wildly higher than two UN studies that came out in 2000
and 2005 employing many of the world’s leading radiation experts.

The 2005 Chernobyl Forum study involved over 100
scientists from eight specialist UN agencies and the
governments of Ukraine, Belarus and Russia. Its
conclusions are in line with earlier expert studies, notably
the UNSCEAR'"* 2000 Report which said that "apart from
this [thyroid cancer] increase, there is no evidence of a
major public health impact attributable to radiation
exposure 14 years after the accident. There 1s no scientific
evidence of increases in overall cancer incidence or
mortality or in non-malignant disorders that could be
related to radiation exposure." As yet there is little
evidence of any increase in leukemia, even among clean-
up workers where it might be most expected. However,
these workers remain at increased risk of cancer in the
long term.

Some exaggerated figures have been published regarding
the death toll attributable to the Chernobyl disaster. A
publication by the UN Office for the Coordination of
Humanitarian Affairs (OCHA) entitled Chernobyl - a
continuing catastrophe lent support to these. However, the
Chairman of UNSCEAR made it clear that "this report is
full of unsubstantiated statements that have no support in

"4 UNSCEAR, the United Nations Scientific Commission on the Effects of Atomic

Radiation, is the UN body with a mandate from the General Assembly to assess and
report levels and health effects of exposure to ionizing radiation.
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scientific assessments," and the 2005 report also
repudiates them.'"”

The Chernobyl Forum study involved the International
Atomic Energy Agency (IAEA), the World Health Organization
(WHO), the United Nations Development Program (UNDP), other
UN bodies and, as noted above, the governments of the areas most
severely affected. While the observed incidence of thyroid cancers
was perhaps due to the release of radioactive 1odine from the
accident, that substance only has a half-life of eight days so its
effects were limited to a relatively small population, and the vast
majority of those cancers were successfully treated. The study
estimates that between 4,000 and 9,000 fatalities can ultimately be
expected as a result of the Chernobyl accident. It should be noted,
however, that these numbers are based on the Linear No-Threshold
model (LNT) of damage caused by ionizing radiation, for which
empirical evidence is conspicuously lacking (though by its very
nature it would be nearly impossible to prove) and which is a source
of considerable contention in the scientific community. In point of
fact, an alternative model that does have evidentiary support,''
called radiation hormesis, asserts that low-dose radiation may
actually be beneficial. The use of the LNT model in this study is a
clear indication of its conservatism in estimating fatalities which
may, in fact, never occur.

Of course the anties accused all those government bodies and
scientists of fudging the numbers in precisely the opposite direction,
with some casually tossing out a 300,000 estimate, which was

"> "Chernobyl Accident: Nuclear Issues Briefing Paper 22," (Uranium Information
Center, Feb 2008).

'1°S. M. Javad Mortazavi (EFN), "High Background Radiation Areas of Ramsar, Iran,"
(Kyoto, Japan: Kyoto University, 2002).
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then—naturally—picked up in media reports. What never gets
explained in these conspiracy theories, though, is what precisely all
those conspirators have to gain from participating in such a massive
and unbelievably effective cover-up. Meanwhile, hundreds of
thousands are silently dying from coal pollution every year.

While design flaws were surely involved at TMI and
especially at Chernobyl, operator error also played a role. Needless
to say, while improvements in reactor design have been substantial
since then, human operators can certainly be expected to be flawed
in the future. The focus has thus been on passive safety systems in
nuclear plants that can prevent catastrophic accidents by virtue of
the reactor design itself and the physical properties of its materials.
There are, however, hundreds of nuclear plants in operation around
the world without the most modern passive safety systems in place,
and these are aging. Realistically, old nuclear plants are more
dangerous than new ones.

And yet accidents like these are only one of the strikes against
nuclear power. The other major 1ssue is with the nuclear waste that
these plants produce. While those in the nuclear industry downplay
the amount of waste that’s been accumulating since the dawn of the
nuclear age, when the numbers get substantially over 100,000 tons
the general public can be forgiven for considering that as quite a bit.
The fear factor comes into play even more when faced with the
unthinkably long time that this material will continue to be
radioactive. For all intents and purposes from a human point of
view, we’re talking about forever. Nobody wants to leave a legacy
of nuclear waste to future generations, not even those who trust in
the efficacy of the burial methods now being developed around the
world.
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Nuclear plants do, however, use precious little fuel to generate
prodigious amounts of clean (aside from the waste) power, yet even
so there 1s concern that uranium prices will rise in the not-too-distant
future especially if many countries begin to ramp up their nuclear
plant construction. That very construction, and the operation of new
plants, is also a concern. There have been very few students
majoring in nuclear engineering since the decline of the industry, at
least in the United States. There is a genuine concern that if many
new plants are planned there won’t be enough competent trained
personnel to either build or operate them.

It has also been argued that electricity generated with nuclear
power is much more expensive than those in the industry make it out
to be. This too i1s a bone of contention among anti- and pro-nuclear
groups. It 1s certainly true that nuclear plants in the United States
have been expensive, not least because the resistance of anties has
forced long delays and even cancellations in construction. Partly,
too, 1t’s because many different designs have been used as the
technologies evolved, resulting in one-off versions of what already
would have been very expensive projects. Yet even when taking
these factors into account, nuclear power plants produce electricity
at a very competitive rate, in part due to the very low cost of the fuel
relative to the amount of power it can generate. There is often more
than a bit of disingenuousness at play when calculating these
figures, depending on the slant of those doing the calculations.

But if the danger of meltdowns and an eternal legacy of
nuclear waste isn’t enough to turn people away from nuclear power,
there 1s the ominous potential of nuclear proliferation. This very
issue 1s what led to the Atoms For Peace program arranging to make
the USA home to much of the world’s nuclear waste, since we
didn’t want non-“nuclear club” members having their hands on



118

materials they could possibly use for making bombs. It is also why
Jimmy Carter ordered a ban on the reprocessing of nuclear fuel,
which can separate out weapons-grade material. At the time it was
hoped that our example would encourage other countries with
nuclear reactors to forswear reprocessing and thus lessen the risks of
nuclear proliferation. Unfortunately, few considered following our
lead, and in any event there were other more effective avenues still
open to acquire weapons-grade material for those who were
committed to doing so. The problem of nuclear proliferation refuses
to go away.

If proliferation has been one of the issues people object to
when 1t comes to nuclear power, today’s light water reactors
(LWRs) have been less of a concern than breeder reactors. Almost
since the day the concept of peaceful use of the atom was
envisioned, physicists realized that breeder reactors had the potential
to provide virtually unlimited amounts of nuclear fuel. A breeder, as
its name clearly implies, is able to create more fuel than it burns by
exposing uranium and/or thorium to the reactor’s fission process and
thus creating more fissile material than the reactor is consuming.
While all nuclear reactors act as breeders to some extent as the fuel
undergoes a series of transformations during the reaction, breeder
reactors are specifically designed to maximize this process, and have
thus been shunned as possible plutonium factories. Whereas many
anties decry any sort of nuclear power plants, an even larger slice of
the populace (and their politicians) reflexively dismiss the use of
breeders based on their proliferation potential.

Whatever one’s opinion of nuclear power, though, the fact is
that nuclear plants are capable of producing vast amounts of
electricity without adding greenhouse gases to the environment. In
the view of ever-increasing numbers of people concerned about
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global warming, they represent the only possibility for
revolutionizing base load energy production within a time scale that
can be expected to ameliorate the effects of global warming before
it’s too late. James Lovelock i1s not the only one who sees that
writing on the wall.

Any other suggestions?

Our energy problems and the environmental quagmire we’ve
created for ourselves are certainly not bedeviling us because of any
lack of good intentions, the Kyoto Accords and their successors
being probably their most famous manifestation. But the Kyoto
Accords are not, despite the claims of their enthusiasts, the solution
to anything. They’ve got more holes than the ozone layer. The time
for half-measures has passed. We need nothing less than pollution-
free primary power generation and pollution-free energy carriers,
without having to resort to fantastical speculations of technological
breakthroughs to bridge the yawning gaps between us and our
futuristic visions. Wishing and hoping and dreaming won’t make it
so. And waiting for a hundred years won’t either.

Among climate scientists, a consensus has developed that
we must cut projected global emissions at least in half by
the year 2050. But a few leading scientists have begun to
suggest that reducing pollution simply can't be done fast
enough to prevent a planetwide meltdown. "This is not a
goal that can be achieved with current energy technology,"
says Marty Hoffert, a physicist at New York University. "I
think we need to admit that and start thinking bigger."'"’

"7 Jeff Goodell, "Can Dr. Evil Save the World?," Rolling Stone Nov 3, 2006.
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Well, Marty, I respectfully disagree about the unachievability,
but I fully agree that we have to start thinking bigger. If the political
will can be summoned, by 2050 we can effectively halt our
regrettable contributions of global warming gases, not just cut
emissions in half. But to do that, we’ll have to break out of the
confines of categorical thinking and consider some new directions.
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Chapter Three: A Necessary Interlude

"The greatest shortcoming of the human race

is our inability to understand the exponential function."
Dr. Albert A. Bartlett, Physicist

Speaking of a global revolution in describing what must lie in
store for this generation is hardly meant to be glib. Resolution of the
serious problems discussed in Chapter One—global warming,
nuclear proliferation, air pollution, nuclear waste, and resource
wars—will require, and will create, profound changes in societies
around the world. Unlike most revolutions, however, we can engage
in this one with our eyes wide open. Since it will be fairly easy to
predict many of the social, political, and economic stress points,
enlightened public policies can ameliorate the most problematic
1ssues to effect a smooth transition into a greatly improved future for
all of us.

Ah, but that word “enlightened” 1s freighted, 1s it not? Seen
from the perspective of the United States in the first decade of the
21* century, it takes quite a leap of faith (or naiveté) to assume that
policymakers are capable of even understanding what this revolution
will portend. Sorely tempted to cite a few illustrative examples
among the wealth of ludicrously ignorant words that have been
uttered by the denizens of Washington, I will with difficulty restrain
myself to focus on the nature of the problem at hand.

The gestation period of modern science was long and painful.
Just look at the story of Galileo. Yet by the time the Industrial
Revolution worked its wonders (not without its own serious social
and political dislocations), the general populace began to see
scientific advances as something to be excited about. For most of the
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20" century, the positives outweighed the negatives in the public
perception of science, and new problems arising from one invention
or another were often casually ignored under the blithe assumption
that “the scientists will figure it out.”

The advent of the nuclear age was a classic example of this
mindset. Emerging from World War II, Americans''® were flush
with their political and technological success. The sky (and beyond)
was the limit. When the potential of nuclear fission for peaceful
purposes was glimpsed, they jumped into it with both feet. The
problem of nuclear waste was definitely recognized early on by the
scientists who were developing the technologies. At the time,
though, environmental awareness was still in its infancy. Generally,
if you had something to throw away, you’d throw it away pretty
much anywhere