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I wrote my first article on the potential resurgence 
of nuclear power in 1989, for the Multinational 
Monitor. Back then, I predicted that the nuclear 

power industry would seize upon the issue of climate 
change as its golden ticket to revival. Not that nuclear 
power has any useful role to play in addressing climate 
change, or, as we prefer to call it in 2007, the climate 
crisis (the climate hasn’t exactly improved in the past 
18 years), but it was obvious even then that nuclear 
reactors’ relatively low carbon emissions would and 
could be the industry’s only possible selling point.

Let’s face it, by any objective measure, nuclear power 
has failed every possible market test: first and foremost, 
in market terms, it is and remains uneconomic. That’s 
not only because nuclear power reactors are incredibly 
expensive to build because of their basic requirements 
of huge amounts of steel, concrete, engineering exper-
tise, and so forth, but because of the basic nexus of 
factors that has made nuclear power the least desirable 
energy source on the planet: safety, waste, and nuclear 
proliferation. Add those three factors together, and add 
in measures to try to mitigate them, and you get the 
most expensive source of producing electricity ever.

And, for the nuclear industry, the problem is that all 
of these factors are inseparable.

But, oh, there is that climate crisis—we need nuclear 
power!

Actually, if we did need nuclear power, we’d be in big 
trouble. The major studies—from MIT, from IAEA, 
from the Commission on Energy Policy—all agree on 
the big numbers: if nuclear power is to play a mean-
ingful role in addressing climate and reducing carbon 
emissions, we need a big nuclear program. In fact, we 
need to triple the number of reactors in the United 

States (currently 104) and probably quadruple or more 
the number across the world (currently about 440), all 
by the year 2050. Doing that would take care of one of 
the infamous carbon “wedges,” meaning that doing so 
would reduce carbon emissions by about 20 percent.

Add up the numbers, and one understands this type 
of nuclear construction program means a new reac-
tor coming online somewhere in the world every two 
weeks from now until 2050. Since there are no new 
reactors coming on line in the next two weeks (or  
virtually any two weeks that you may read these words), 
we are falling further and further behind even saving 
that 20 percent.

And, if the nuclear industry were honest, it would 
admit it can’t possibly build that many new reactors. 
In fact, as of July 2007, as will be the case every July 
for the foreseeable future, the nuclear industry is capa-
ble of building only 12 reactors per year worldwide, 
because there is only one factory, in Japan, capable 
of building reactor pressure vessels. That’s a physical 
limit, unless and until a new factory—at considerable 
cost and time to construct—can be built. So the reality 
is that the nuclear industry cannot possibly do better 
than fall far short of even a modest carbon emissions 
reduction goal, meaning that its contribution, under 
best-case circumstances, becomes negligible at best.

As I write this, in July 2007, the Nuclear Regulatory 
Commission claims there are 19 utilities, wanting to 
build 28 new reactors, lining up to submit the first 
new applications for reactor construction/operating 
licenses since the 1970s.

With costs, given the current experience of the world’s 
most experienced nuclear power entity (the French 
company Areva, building a new reactor in Finland), 

FOREWORD

By Michael Mariotte
Executive Director, Nuclear Information and Resource Service



likely to reach $4-5 billion per reactor, don’t count on 
all those reactors being built.

The danger is not so much that we are about to enter 
a new nuclear era. The combination of economics, 
safety, proliferation, waste and simple physical reali-
ties preclude that. Rather, the danger is that some of 
these proposed reactors will get construction licenses, 
and some utilities will foolishly attempt to build them. 
And in doing so, they—and the federal government 
which has indicated its intent to subsidize the first few 
of them with taxpayer dollars—will squander billions 
of dollars that could be used to effectively address the 
climate crisis. Those billions of dollars, could, in fact, 
be the difference between an effective carbon reduc-
tion program, or one that dooms coastlines, Pacific 
nations, our agricultural heartland, and indeed, life as 
we know it.

 

Our choice is stark: we can address the climate crisis, 
or we can build new nuclear reactors. We can’t do both. 
Fortunately, the choice is an easy one.

In this report you will find many more details to back 
up the assertions made in this foreword, and a lot more 
information on the sustainable energy technologies 
that can make a real difference. We can provide the 
electricity and energy we need to power a 21st century 
nation, and we can do it without destroying our planet. 
The technology exists and is there to be tapped; all that 
is lacking is the political will to take on the powerful 
utility, nuclear and fossil fuel industries that serve only 
their short-term self-interest. It is our hope that this 
report will provide a greater rationale for policymak-
ers, the media, and organizations and individuals at 
all levels of society to take a good hard look at our 
current energy policy, and to do everything possible 
to create an energy framework that will work for our 
common future.
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President George W. Bush, a former oil industry 
executive from Texas, has declared “America is 
addicted to oil.” This bold statement is undeni-

able: With about 5.5 percent of the world’s population, 
the United States consumes more oil than any nation—
about 20.6 million barrels per day, or a quarter of the 
world’s total production. 
 
 “To keep our economy growing,” Bush said, “we also 
need reliable supplies of affordable, environmentally 
responsible energy... including safe, clean nuclear energy.”  
 
Unfortunately, nuclear energy isn’t safe or clean and 
it’s too costly for the nation.
  
Bush’s nuclear medicine prescription means addicting 
the country to, perhaps, an even more expensive 
and dangerous alternative. Unlike oil, this vice is 
not based on the thrill of driving gas-guzzling sport-
utility vehicles, but rather on unfettered access to 
the US Treasury. Since the first commercial nuclear 
power reactor went on-line in 1959, this form of 
making electricity has depended on regular infusions 
of taxpayer subsidies. Even today, nearly three 
decades after the last new US reactor was ordered, 
subsidies remain necessary for the industry’s survival.  
 
Since 1948, about $80 billion was spent by the US 
government on nuclear energy research and development. 
Spending in 2006 by the US Energy Department 
was in excess of $800 million—nearly twice the 
money the government is investing in truly clean, 
renewable energy sources like conservation, solar and 
wind power.

This is on top of the enormous “balloon mortgage” 
payments of tens of billions of dollars to clean up 
the environmental mess at dozens of Energy Depart-

ment and other nuclear sites across the country, which 
developed nuclear power with test reactors as well as 
uranium mining and processing sites.

As for cost, in some instances the price tag for nuclear 
reactors has run 10 times higher than originally 
promised. Despite the recent spate of congressional 
subsidies, Wall Street is still maintaining its almost 30-
year moratorium on the financing of new nuclear power 
plants. At nuclear reactors, smart investors know, unlike 
at coal or gas plants, all it takes is a “minor” mistake, like 
a poorly welded pipe, to cause a multibillion-dollar loss.  
 
In terms of safety, numerous “near-misses” at reactors 
do not inspire much confidence. In 2002, workers 
inadvertently discovered that boric acid ate through 
6 inches of the solid steel reactor top at the Davis 
Bessie plant in Ohio. The problem went unattended 
for years—leaving a fraction of an inch to prevent the 
superheated reactor core from a potential meltdown.  
 
Unfortunately, the prospect of solving the nuclear waste 
problem is getting dimmer. Recognizing that nuclear 
power spent fuel is among of the most dangerous 
material on the planet, Congress enacted legislation in 
1982 requiring it be disposed so as to protect humans 
for at least hundreds of millennia. Twenty-four years 
later, the government’s nuclear waste disposal program 
is plagued by scandal, legal setbacks and congressional 
funding cuts. As a result, the schedule for the proposed 
Yucca Mountain disposal site in Nevada has slipped 
for at least a decade or two. By the time the Yucca 
Mountain site can take the existing wastes, the 
Energy department estimates nuclear power plants 
will have accumulated about the same amount we 
have today. Right now, the waste continues to sit in 
densely compacted pools which the National Academy 
of Sciences warned are vulnerable to terrorism 
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and might lead to a catastrophic radiological fire.  
Finally, in terms of proliferation, as beneficiaries of 
the “Atoms for Peace” program, Iran appears poised to 
make uranium for nuclear weapons, and North Korea 
now has them. Undeterred, we have plans to make 
the problem even worse by reprocessing this waste 
and allowing weapons-usable plutonium to enter into 
global commerce. The United States wisely decided 

against doing this in 1975, because, it would lead, as 
stated succinctly by Albert Wohlstetter ( a mentor of 
the Bush national security team) to “live in a nuclear-
armed crowd.”

Therefore, it appears that the proposed cure for our 
dangerous dependence on foreign oil may prove worse 
than the disease.

Robert Alvarez served as Senior Policy Advisor to the US Secretary of Energy from 1993 to 1999 and is currently a Senior Scholar at the Institute 
for Policy Studies in Washington, D.C. 
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The urgent need to curb greenhouse gas (GHG) 
emissions to avoid severe climate consequences 
has provided the nuclear industry with an 

ostensible opportunity to stage a comeback. Through 
an aggressive public relations campaign, the nuclear 
industry is attempting to portray nuclear power as safe, 
clean and necessary. It is none of these.

Regardless of the millions of dollars spent to win 
the hearts and minds of the American public, false 
promises cannot undo long-standing realities. Nuclear 
power is an expensive, high risk technology that  
poses unprecedented dangers and long-term environ-
mental degradation. 

Nuclear power remains a bad option and one 
that would divert precious resources from readily 
available technologies to reduce greenhouse gases 
that are both cheaper and can be deployed faster. 
This updated report debunks the misleading claims  
being made about nuclear power and shows why it is 
not part of the solution to our energy or climate crises. 
For instance:

• Nuclear power is not a useful solution to  
climate change

• Nuclear power is vulnerable to severe climate  
conditions, which prevent reliable operation

• Nuclear power is not the alternative to coal

• Nuclear power is not clean

• Nuclear power is not safe

• Nuclear facilities pose serious terrorism risks

• Nuclear power is expensive

• Nuclear waste remains an unsolved problem

• Nuclear power fosters weapons proliferation

• Nuclear power is not the solution to  
energy independence

• Nuclear power has negative health effects

• Nuclear power is not supported by the public 
at large

EXECUTIVE SUMMARY
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F or the last 20 years, forecasts of an imminent 
revival of nuclear power plant orders have 
rivaled—in frequency1 and in accuracy—fore-

casts of the second coming of the Messiah.”2 According 
to the Nuclear Energy Institute, the lobbying group 
for nuclear power interests, “we really do believe ... 
it’s going to be a renaissance of nuclear power.”3 The 
Nuclear Regulatory Commission reported on June 29, 
2007 that it expects 19 entities to apply for licenses for 
28 new reactors from late 2007-2009.4 

However, not a single new nuclear power plant has 
actually been ordered and the last reactors to come 
on-line had costs several times higher than the origi-
nal estimates. The Shoreham reactor in New York was  
originally estimated at $350 million when it was ordered 
in February 1967, but ultimately cost roughly 15 times 
higher ($5.4 billion) when it was closed without ever 
generating commercial electricity in 1989. Similar 
cost overruns occurred at Nine Mile Point-2 (NY),  
Seabrook (NH), Vogtle (GA) and many others.

So why this renewed push for nuclear power?

According to one prominent nuclear spokesman, 
“nuclear energy may just be the energy source that 
can save our planet from another possible disaster:  
catastrophic climate change.”5 Even a cursory analysis 
of the industry advertising, statements and promo-
tional materials make it apparent that the nuclear 
industry appears to rest its “revival” almost entirely 
on the proposition that nuclear power is essential to 
combating climate change. Instead of head-to-head  
economic  competition, nuclear proponents are  seeking 
to persuade us that their technology is the best option 
for averting climate change. To date, this strategy has 
had some success in Washington, with the Energy  
Policy Act of 2005 providing large subsidies for the 
construction of a limited number of new nuclear units. 

It is indisputable that the world needs dramatic 
changes to our energy production and consumption 
framework. However, the focus should be on clean, 
fast, safe and renewable solutions. The proliferation 
and security risks alone should disqualify nuclear 
power from consideration. Most importantly, the 
cost of nuclear power per unit of carbon emissions 
reduced would actually impair our ability to abate  
climate change; public money should be buying more 
carbon-free energy per dollar spent than is possible 
with nuclear power. Wind power and other renewable 
energy technologies, coupled with energy efficiency, 
conservation and cogeneration working under distrib-
uted energy systems are much more cost effective and 
can be deployed much faster.

Our choice is stark: we can either effectively address 
the climate crisis, or we can use nuclear power. We 
can’t do both. Fortunately, while stark, the choice is 
an easy one.

a DIaloGue clouDeD WItH mIsINformatIoN 
aND mIsrePreseNtatIoN

The public discourse surrounding nuclear power has 
been misinformed and inaccurate, for which advocates 
on both sides bear some responsibility. However, 
current arguments advanced by nuclear proponents 
are largely going unchallenged in the mainstream 
media and purported experts are advancing dubious 
arguments that are irresponsible at best. 

In fact, the nuclear industry has sought to position one 
former environmental activist as representative of broad 
support for nuclear energy within the environmental 
movement.6 However, this could not be further from 
the truth, and in response to these misrepresentations 
313 national and regional environmental organizations 
signed onto a position statement that strongly opposes 
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nuclear energy.7 On October 6, 2006, more than 150 
businesses, environmental organizations and other 
groups released the “Sustainable Energy Blueprint,” 
a series of policy recommendations for reducing 
GHGs while phasing out nuclear power.8 More than 
460 environmental, religious, consumer and business 
organizations and more than 5400 individuals have 
signed a simple statement on nuclear power and climate 

change first posted in late August 2007 on the Nuclear 
Information and Resource Service website.9

Thus, the ongoing public discussion of nuclear power 
desperately needs more balance and the goal of this 
report is to provide history, context and a critical  
analysis of these arguments. 
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The origins of nuclear power stem from the 
development of the first nuclear weapons and 
the subsequent nuclear arms race between the 

United States and the Soviet Union. In December 
1953, President Eisenhower announced the creation 
of the “Atoms for Peace” program before the United 
Nations. According to the Bulletin of Atomic Scientists, 
it “was supposed to distract other countries from 
pursuing nuclear weapons by sharing peaceful nuclear 
technology with them […]. Today, there are about 35 
countries operating or building nuclear power plants 
worldwide. Eight have nuclear arsenals. At least two 
additional nations (North Korea and Iran) are believed 
to be pursuing nuclear weapons.”10

 
In the initial aftermath of the Atoms for Peace 
announcement and through the 1970’s, the United 
States government and corporations benefiting from 
federal largesse launched a widespread national public 
relations campaign. The Walt Disney Company  
published a children’s book, “Uranium and other  
Miracle Metals,” in which nuclear-powered cars, 
planes, and space shuttles would transport Americans 
on the highways, in the air and outer space. Nuclear 
home furnaces would not only heat houses, but also 
melt the snow on sidewalks. Nuclear desalination 
plants would create vast supplies of fresh water; while 
nuclear explosions would excavate canals rivaling that 
in Panama, create harbors and create underground 
storage reservoirs for oil and natural gas. A nuclear-
powered dirigible would fly from city to city. Artificial 
hearts would tick thanks to plutonium. 

None of these came to pass. But the legacies of these 
efforts remain at numerous federal sites around the 
country in the form of large contaminated areas and 

structures. The legacy of this nuclear heyday is contam-
inated workers, nuclear accidents, and large releases of 
radioactivity into the open air, all of which are costing 
the taxpayers tens of billions of dollars to clean up.

In the early 1970s, when the United States had a 
dozen nuclear power plants, the US Atomic Energy  
Commission (AEC) forecast that the American land-
scape would be dotted with 1000 reactors by the year 
2000, which would have required a reactor construc-
tion permit and operating license to be issued once 
a week for 30 years.11 In 1972, the AEC also pro-
jected that the world would run out of uranium to 
fuel nuclear power plants. To address this problem the 
AEC declared that the United States would need a new 
generation of reactors that would use plutonium as fuel 
made in existing reactors. At that time it was widely 
believed that the disposal of high level nuclear waste, 
as put by an AEC chair of that era to be “the biggest 
contemporary non-problem,”12 would be under way 
no later than 1985. 

Since then, the United States has 103 nuclear plants in 
operation. There are no breeder reactors, no reprocess-
ing plants and no permanent solution for high-level 
nuclear wastes. However, over the past 50 years, nuclear 
energy subsidies have totaled close to $145 billion 
in the United States while government subsidies for 
wind and solar energy for the same period totaled only 
$5.49 billion.13 In Fiscal Year 2006, nuclear power 
commanded $800 million—nearly half of all research 
and development subsidies in the US Department of 
Energy (DOE).

The following ten chapters refute the nuclear industry’s 
false promises.

BRIEF HISTORY OF NUCLEAR POWER’S FALSE PROMISES



10



11

There is now international consensus within the 
scientific community that the world is getting 
warmer and that most of the warming is due 

to human activities, primarily associated with the  
combustion of fossil fuels.14 Thus, there is scant debate 
that climate change is one of the most pressing threats 
of our time, and it is imperative that we take swift 
and decisive action to avert its most severe impacts.  
However, the attempt by the nuclear industry to 
anoint nuclear power as the solution to climate change 
is dangerous and threatens to squander the resources 
necessary to implement meaningful climate change 
mitigation policies.

According to a former US Nuclear Regulatory  
Commissioner, “nuclear power’s asserted comeback 
rests not on a newfound competitiveness in power 
plant construction, but on an old formula: subsidy, tax 
breaks, licensing shortcuts, guaranteed purchases with 
risks borne by customers, political muscle, ballyhoo  
and pointing to other countries (once the Soviet 
Union, now China) to indicate that the US is ‘falling 
behind.’ Climate change has replaced oil dependence 
as the bogeyman from which only nuclear power can 
save us.”15

The pro-nuclear rhetoric has been coming from all 
levels, including US Vice President Dick Cheney who 
has publicly stated as fact that nuclear power is carbon-
free.16 A leading industry group has even asserted 
that nuclear energy can produce electricity “without 
polluting the environment.”17 However, these claims are 
misleading because nuclear power is neither pollution 
nor emission free. The nuclear fuel cycle emits some 
carbon, while all nuclear facilities emit carcinogenic 
radiation into the air and water.

 
DePloYmeNt tIme

Nuclear power is the slowest and costliest way to reduce 
CO2 emissions when compared to efficiency, distributed 
generation and some renewable sources.

Currently, around 440 nuclear power stations provide 
approximately five percent of the global primary energy 
mix. Even if the number of reactors was doubled, 
nuclear energy’s contribution to the primary energy 
mix would not have a large enough impact to warrant 
the associated expense. 

A 2003 study by the Massachusetts Institute of  
Technology on the future of nuclear power determined 
that approximately 1500 new nuclear reactors would 
have to be constructed worldwide by mid-century for 
nuclear power to have even a modest impact on the 
reduction of GHG’s.18 A similar study concluded that 
a GHG emission reduction of 20 percent could be 
accomplished by 2100 if all projected coal power were 
displaced by 4900 GW of nuclear energy.19 Likewise, 
the Institute for Energy and Environmental Research 
estimates that it would be necessary to build some 
2,000 nuclear power plants of 1,000 MW each in the 
next few decades for nuclear power to make a substan-
tial reduction in CO2 emissions.20

In the UK, the government’s advisory panel, the  
Sustainable Development Commission, found that if 
the country’s existing nuclear capacity were doubled, it 
would only yield an eight percent cut in CO2 emissions 
by 2035, and none before 2010. Indeed, the Commis-
sion concluded that the risks associated with nuclear 
power greatly outweigh its minimal contribution to 
reducing CO2 emissions.21

Therefore, expert analyses all agree that nuclear power 
would require an infeasible schedule, as new reactors 
would have to come online every few weeks for the 
next fifty years to have even a modest impact on GHG 
emissions—new nuclear reactors cannot be built fast 

 Nuclear power is counterproductive for combating climate change

CHAPTER 1

The fundamental flaw in the argument 
that nuclear power can mitigate global 
climate change is that the technology 
simply takes too long to deploy.
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enough to address climate change. Indeed, outside of 
Russia, whose capacity is perhaps one reactor per year, 
there currently is only a single forging factory worldwide 
capable of producing reactor pressure vessels—and this 
Japanese factory can produce only 12 vessels per year 
at maximum capacity. To be able to build sufficient 
reactors to make a difference in emissions would first 
require construction of large new forging factories—an 
expensive and financially risky endeavor and one that 
further delays the nuclear industry’s physical ability to 
build reactors. 

Thus, a fundamental flaw in the argument that nuclear 
power can mitigate global climate change is that the 
technology simply takes too long to deploy. Moreover, 
in an age of terrorism, the large number of reactors 
necessary for nuclear power to meaningfully address 
climate change would only exacerbate proliferation 
risks and the perils of a nuclear accident or attack. 

 
oPPortuNItY costs

Financing nuclear power would divert scarce 
resources from investments in faster and more easily  
deployed solutions.

According to NASA’s Head Climate Scientist, we have 
no time to waste in mitigating global climate change 
and “business as usual” will result in a dramatically 
different planet.22 Therefore, aggressively tackling 
this issue will require the fastest, cheapest and safest  
solutions, and nuclear power is none of these. The 
vast amount of money needed to build the number 
of reactors necessary to meaningfully address global  
emissions would divert government subsidies and  
private investment from more effective solutions. 

Analysis by the Rocky Mountain Institute has shown 
that the enormous costs of nuclear power per unit of 
carbon emissions reduced would worsen our ability 
to mitigate climate change, as such an amount would 
be buying less carbon-free energy per dollar spent on 

nuclear power compared to the emissions we would 
save by investing those dollars in solar, wind or energy 
efficiency.23 In fact, each dollar invested in electric effi-
ciency in the US displaces nearly seven times as much 
carbon dioxide as a dollar invested in nuclear power, 
and nuclear power saves as little as half as much carbon 
per dollar as wind power and cogeneration.24

 
lImIteD role IN reDucING GHG emIssIoNs

Transportation is responsible for a large part of global 
emissions, which nuclear power cannot offset.

The nuclear industry claims that nuclear power is 
the only energy source that can effectively replace 
fossil fuels. But, building new nuclear facilities does 
nothing to address the transportation sector, which 
is responsible for a large part of GHG emissions. 
For example, electricity generation in the US is 
responsible for only 40 percent of the country’s total 
CO2 emissions.25 Likewise, transportation is the 
primary sector responsible for global oil consumption 
(corresponding to more than half of the oil consumed 
worldwide everyday), generating a full 40 percent 
of global CO2 emissions. As oil accounts for only 
seven percent of worldwide electricity generation, the 
transportation sector is a major source of GHGs and 
would not be affected by any changes in nuclear power 
generating capacity.26

 
Nuclear PoWer Is Not emIssIoN free

The nuclear power generation cycle is fossil fuel inten-
sive and produces large amounts of GHG emissions.

While atomic reactions do not emit CO2 or other 
GHGs, the full fuel cycle of nuclear power generation 
is fossil fuel intensive and emits large amounts of 
these gases. The mining, milling, processing and 
transportation of uranium fuel for reactors are all 
carbon-intensive industries and must be included in 
fuel-cycle accounting. In fact, the total emissions of 
the nuclear fuel cycle are not typically assessed when 
compared with other energy alternatives, leading to 
this common misconception.

Indeed, a complete life-cycle analysis shows that 
generating electricity from nuclear power emits as 
much as 20-40 percent of the carbon dioxide per 

Each dollar invested in electric 
efficiency in the US displaces nearly 
seven times as much carbon dioxide 
as a dollar invested in nuclear power.
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kilowatt hour (kWh) of a gas-fired system when the 
whole system is taken into account.27 These estimates 
only hold true when high grade uranium ores are 
available. As uranium resources become increasingly 
scarce, recovery of uranium from lower grade ores 
would result in greater emissions. It has been shown 
that a nuclear life-cycle starting with low quality 
ores (less than 0.02 percent of U3O8 per ton of ore) 
produces equal amounts of CO2 as those produced 
by an equivalent gas-fired power station.28 Therefore, 
if nuclear electricity generation is further deployed, 
the likely consequence will be that lower grade  
ores will be required which will result in increased  
CO2 emissions.

An analysis by the Oko Institute in Germany, based on 
the database of the GEMIS (Global Emission Model 
for Integrated Systems) indicates that a standard size 
nuclear power plant (1250 MW) will emit some 1.3 
million tons of CO2 per year. This emission level makes 
nuclear power a more polluting alternative, when com-
pared to electricity saving, cogeneration or renewable 
energies.29 Other studies have calculated the amount 
of emissions from the nuclear cycle to be in the range 
of 30-60 grams of CO2 equivalent per kWh.30 

Moreover, uranium enrichment is a highly polluting 
process and data provided by the DOE shows that 
in 2001 the US enrichment plants alone produced 
405.5 metric tons of CFC-114, the equivalent of five 
grams of CO2 per kWh.31 (CFCs are not only a potent 
GHG, but also a potent destroyer of the ozone layer.) 
The only operating enrichment facility in the US, the 
Paducah enrichment facility in Kentucky, for example,  
consumes the power output of two 1,000 megawatt 
coal plants, contributing heavily to the emission of 
carbon dioxide and other pollutants.32 Although 

Paducah is an old and inefficient plant, new alterna-
tives have yet to prove themselves and could still be 
years away.

 
GloBal WarmING Is alreaDY affectING 

 Nuclear PoWer PlaNts

Heat waves, severe storms and droughts expose the 
vulnerabilities of nuclear power.
 
Nuclear power stations are particularly affected by level 
changes in lakes and rivers due to drought, flooding 
or extreme heat waves because they are dependent  
on surface water for reactor cooling systems. Heat 
waves during the summer of 2006 in the US and 
Europe forced utilities to shut down some reactors 
and reduce output at others. In France, extreme heat 
and resultant plant shutdowns lead the country to 
import some 2000 megawatts of power per day from 
neighboring states to compensate for shortages in  
production. Additionally, several European countries 
were forced to override their own environmental stan-
dards for maximum temperature of water drained from 
the plants’ cooling systems, creating a situation with 
harmful consequences for marine flora and fauna.33

In the US, nuclear operators were forced to reduce 
power output at several reactors due to high water 
temperatures including Xcel Energy Prairie Island 1 
and 2, and Monticello units in Minnesota, Exelon’s 
Dresden 2 unit in Illinois, and Exelon’s plant in Quad 
Cities, Illinois.34 As atmospheric and surface water 
temperatures continue to increase with extremes 
becoming more frequent, these fluctuations in power 
output from reactors will be of increasing importance 
in the electricity generation mix. 
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Electricity is largely provided by central plants 
that deliver power into a transmission grid that 
is comprised of a patchwork network controlled 

by regional entities. It is a system that is increasingly 
strained. Large baseload power additions increase 
this strain, where energy efficiency and some forms  
of distributed generation (DG) ease burdens on 
the system. Further, nuclear reactors have a unique  
set of reliability issues tied to climate variations and 
maintenance imperatives.

Our present system is extremely inefficient, and by the 
time electricity reaches the customer nearly two-thirds 
of the energy has been wasted through generation and 
transmission.35 Moreover, analysis of the effects of 
power outages found that the US economy is estimated 
to be losing between $104 and $164 billion annually 
because of power outages.36 Another $15 to $24 billion 
is lost because of power quality related losses (voltage 
sags, surges, etc.).37

Therefore, the wisdom of a large centralized system 
should be questioned and in the near term, a 
combination of distributed generation and central 
station generation would be a more prudent solution 
that could save transmission costs and grid strain. 
However, putting aside the debate about the wisdom  
of the “central generation paradigm,” nuclear power 
is often cited as the only technology that can provide 
large amounts of base load power that is carbon free. 
This argument is based on a common misconception 
that renewable energy sources are unreliable  
due to uneven geographical distribution, weather 
variations, or changes in the season, also known as 
variability and intermittency. 

However, there are a number of strategies that can 
compensate for days when the sun doesn’t shine or 
the wind doesn’t blow. A recent International Energy 
Agency (IEA) report concluded that intermittency is 
not a technical barrier to renewable energy.38 One way 
to minimize intermittency is to integrate, or “mix,” 
sustainable energy sources by both type and location 
so that they are mutually supportive. The IEA report 
noted that interconnection of renewable energy sources 
over a wide area is an important way of dealing with 
intermittency issues.39 Wind farms, for example, can 
provide steadier and more reliable power when they are 
networked in areas with high average wind speeds.40 
In addition to centralized electricity generation, 
solar photovoltaics (PVs) can also produce electricity  
on-site, making it “harder to disrupt, more stable, and 
less brittle than full reliance on centrally generated 
power.”41 Furthermore, geothermal energy is  
unaffected by weather patterns and tidal patterns can 
be predicted centuries into the future.

 
Nuclear PoWer relIaBIlItY Issues

Nuclear power is debilitated by a host of unique and 
potentially costly and dangerous variability issues. Key 
to nuclear reactor operation is constant circulation of 
coolant in the system; if circulation stops, there is a 
relatively small window before nuclear fuel begins 
to melt from its own atomic heat, as it began to at 
Three Mile Island.42 All nuclear power reactors in the 
US depend on off-site power for normal operations 
and on-site backup power for safety systems in the 
case of loss of off-site power. Both power systems are 
vulnerable to climate conditions such as flooding, 
hurricanes, tornados and severe storms.

In the aftermath of Hurricane Katrina, the Waterford 
reactor, located outside New Orleans, was forced to 
operate on diesel generators for four days because of 
instability in the off-site electrical grid.43 Similarly, the 
Cooper nuclear power station in Nebraska was forced 
to shut down in the 1993 flood, when rising waters 

According to the International Energy 
Agency, intermittency is not a technical 
barrier to renewable energy.

 Nuclear Power can be dangerously unreliable under severe weather 
or destabilized climate conditions

CHAPTER 2
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collapsed the dikes and levees around the site.44 The 
Davis-Besse nuclear plant in Ohio was hit by a tornado 
in 1998, which caused the loss of off-site power used 
for the cooling system for the irradiated fuel storage 
pool.45 Therefore, nuclear power is in fact seriously 
affected by climate conditions, and this vulnerability 
is exacerbated by the increasing effects of global  
warming, heightening the inherent safety risks of 
nuclear reactors.

Perhaps the most poignant way in which nuclear power 
cannot remedy the climate crisis is the fact that it 
does not work with hot water. In recent years elevated 
temperatures in rivers46 and even ocean water47 have 
caused nuclear power reactors to be taken off-line. Hot 
water not only may violate the technical specifications  
for reactor core cooling (requiring the fission reaction 
to stop)—hot water does not cool the reactor  
condenser—which takes the steam generated from the 
heat of fission and turns it back into water so the cycle 
can continue. In other words, the device simply does 
not work. 

The shortcomings of nuclear power reliability were 
also evident in July 2006, when, in Sweden, backup 
generators malfunctioned during a power outage, 
forcing a shutdown of one of the reactors at Forsmark. 
In this incident, two of the facility’s four backup 
generators malfunctioned when the plant experienced 

a major power outage. Plant workers reported to 
Swedish media that it had come close to a meltdown. 
Following the incident, Swedish officials shut down 
half of Sweden’s ten nuclear power plants, triggering 
record price increases.48 

The nuclear industry is currently planning to increase 
power output at some plants by up to 20 percent, 
a move which would run already brittle plants over 
capacity to increase profits. While the industry claims 
that there are no sacrifices in safety provisions associated 
with increased power output, an 18 percent increase 
at the Quad Cities plant in Illinois resulted in serious 
structural damage and radiation leaks.49 Therefore, 
the reliability of the existing reactors operating under 
license extensions well beyond their intended life-spans 
is far from certain.

The frequency and duration of shutdowns for 
maintenance increase during the start-up and wear-
down phases in nuclear plant lifecycle. Elevated risk of 
component failure and unforeseeable accidents during 
the start-up phase of reactors are attributable to limited 
experience with new designs, manufacturing defects 
and economic disincentives to fully test equipment 
before commencing operations.50 Therefore, the 
prospect of bolstering reliability of electricity supply 
through new nuclear facilities is not realistic.
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The argument that we need nuclear power because 
it is the only environmentally viable alternative 
to coal is fallacious: alternatives exist and they 

are available right now; therefore the inverse—that if 
one rejects nuclear power, one is advocating use of coal 
is equally fallacious. As noted elsewhere, “switching 
from coal plants to nuclear power is like giving up 
smoking cigarettes and taking up crack.”51

What we need to do is get rid of both of our addictions: 
carbon and uranium. A new study from the Institute 
for Energy and Environmental Research, Carbon-
Free and Nuclear-Free: A Roadmap for US Energy 
Policy52 shows how we can achieve what some might 
have thought an impossible task—implementing a 
completely carbon-free and nuclear-free energy society 
by 2050. Not only for electricity generation, but for 
transportation as well. Imagine the US meeting all 
of its energy needs without the problems of carbon 
emissions, radiation leaks and radioactive waste, or 
wars for oil—and without increasing the percentage 
of our Gross Domestic Product spent on energy. This 
study provides one roadmap—and there are others—
to lead us to that necessary future.

Similarly, a new book by former Tennessee Valley 
Authority Chairman David Freeman also argues that 
all of our electricity needs can and must be met without 
the use of either coal or nuclear power.53 Freeman 
argues persuasively that renewables are ready. He notes, 
for example, that there are 140 million acres of above-
ground (rooftops, parking lots, etc.) potential solar 
resources in the US and that using just seven percent of 
this for solar power would match our current national 
electricity production.

These new far-reaching works follow several other 
recent studies that, while somewhat less ambitious, 
indicate the same trend. For example, a January 2007 
study by Greenpeace and the European Renewable 
Energy Council showed that it is economically feasible 
and desirable to cut US CO2  emissions by 72 percent 
by 2050.54 This would be accomplished with increased 

energy efficiency to cut energy demand and greatly 
increased use of renewable fuels and power. According 
to the plan, these reductions can be achieved without 
nuclear power, while virtually ending US dependence 
on coal.55 

There are numerous renewable energy technologies 
available which could be expanded and many  
more that have great potential and should be pursued 
and funded more aggressively. The Greenpeace/ 
European Renewable Energy Council report states 
that 80 percent of US electricity can be produced by  
renewable energy sources. The following represent some  
brief examples.  

 
solar PoWer

Every thirty minutes, enough of the sun’s energy reaches 
the earth’s surface to meet global energy demand for 
an entire year.56 The Worldwatch Institute reports 
that already, “rooftop solar collectors provide hot 
water to nearly 40 million households worldwide.”57 
Grid-connected solar PV has been cited as the world’s 
fastest-growing energy technology.58

Solar PV is especially attractive for developing countries 
because it can be used in remote locations and power 
equipment as small as an individual laptop. Applications 
are also large, such as the 500-megawatt (MW)59 
generator currently under construction in California’s 
Mojave Desert that will generate enough electricity to 
power 40,000 average American homes.60  

It has been estimated that the solar energy available 
in a 100-square-mile area of Nevada could supply 
the United States with all its electricity needs.61 In 

There are many proven, sustainable alternatives to nuclear power and coal

CHAPTER 3

The solar energy that is available in a 
100-square mile area of Nevada could 
supply the United States with all its 
electricity needs.
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addition to large-scale, centralized projects like the one 
in Mojave, solar energy can be widely distributed and 
decentralized as well. Fitting the rooftops of America’s 
homes and businesses with solar PV modules could 
accommodate as much as 710,000 MW of power, 
nearly 75 percent of current generating capacity.62 A 
stunning break-though in the economic viability of 
distributed solar generation was reported in 2006 by 
The New York Times.63 Investment bankers Goldman 
Sachs are selling 20 year shares in solar panels,  
similar to a bond investment—and then selling 20  
year contracts to purchase the power (fixed or  
discount off of market rate) to the facility user, which 
simply pays a monthly bill-making no investment  
in the panels themselves.

 
WIND PoWer

It has been estimated that wind energy has the poten-
tial to satisfy the world’s electricity needs 40 times over, 
and could meet all global energy demand five times 
over.64 One study concluded that, “good wind areas, 
which cover six percent of the contiguous US land 
area, have the potential to supply more than one and 
a half times the current electricity consumption of the 
United States”bm 

It is no wonder, then, that wind is one of the world’s 
fastest growing energy sources. In 2005, wind energy 
in the United States grew by almost 2,500 MW of 
installed capacity—a 35 percent increase in just one 
year.66 Total wind-generating capacity in the United 
States now stands at over 9,000 MW, enough to power 
more than 2.3 million average American homes.67

 
Globally, the wind energy market grew a staggering 40.5 
percent in 2005.68 In Europe, wind installed capacity 
has already exceeded the European Commission’s goals 
of 40 GW by the end of the decade.69 Germany is the 
European leader, with more than 18 GW of installed 
wind capacity.70 In Navarra, Spain, half of the electricity 

consumption is met by wind power, and in Denmark 
wind represents 20 percent of electricity production.71 
Wind energy is also developing rapidly elsewhere in 
the world. India is now the world’s fourth-largest 
producer of wind energy,72 and in China, wind energy 
grew at a 60 percent rate in 2005 and the Chinese 
government plans to reach 30 GW of wind energy 
capacity by 2020.73 

Interest in developing offshore wind energy resources 
in the US is also growing. Europe has already deployed 
more than 600 MW of offshore wind energy and the 
technology is readily available and advancing with 
larger machines planned. Offshore wind could hold 
particularly great promise in the US. In fact, the US 
DOE has estimated that there is more than “900,000 
MW of potential wind energy off the coasts of the 
United States, in many cases, relatively near major 
population centers”…which would “approach the total 
current installed US electrical capacity.”74 A February 
2007 study by researchers at Stanford University and 
the University of Delaware found that wind power off 
the mid-Atlantic coast could meet the full electricity 
needs of nine nearby states plus Washington, DC, with 
a 50 percent cushion for future electrical demand. 

 
GeotHermal PoWer

In regions without heavy geothermal activity, the 
regular heating of the ground by the sun can be 
harnessed to heat and cool homes. Geothermal heat 
pumps (GHP’s) operate by transferring heat from the 
ground into buildings during the fall and winter, and 
reversing the process to keep buildings cool during 
spring and summer. 

GHP’s can operate more efficiently than the most 
energy-efficient conventional furnaces on the market 
today.75 The potential energy yield from this simple 
technology is enormous. It has been estimated that the 

Wind energy can satisfy the world’s 
electricity needs 40 times over and 
can meet all global energy demand 
five times over.

Globally, the wind energy market grew 
a staggering 40% in 2005 and wind 
power’s generating capacity in Europe 
has already exceeded the European 
Commission’s goals for 2010.
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geothermal energy stored in the top six miles of the 
Earth’s crust contains an estimated 50,000 times the 
energy of the world’s known oil and gas resources.76 
It has also been estimated that geothermal energy 
can meet 100 percent of all electricity needs in 39 
developing countries and could serve the needs of 865 
million people around the world.77 

Moreover, in many areas in the developing world, 
small geothermal projects have great potential to satisfy 
electricity demands of rural populations.78 Perhaps the 
most dramatic example of geothermal power’s potential 
is found in Iceland, which was largely dependent on 
imported fossil fuels only a few decades ago. Today, 
Iceland obtains more than 70 percent of its energy from 
domestic, renewable sources and geothermal accounts 
for more than half of its primary energy consumption.79 
Geothermal energy is also widely used in the western 
United States and Hawaii, where enough geothermal 
electricity was produced in 2003 to power two million 
average American homes.80 This represents but a 
fraction of America’s potential geothermal generating 
capacity, which could grow tenfold over the year 2000 
levels using existing technoloy.81

There are approximately 500,000 GHP’s currently 
in use in the United States, and they are becoming 
increasingly popular in countries like Germany, where 
purchases increased by 35 percent in 2005.82 

 
tIDal eNerGY aND smaller-scale HYDroPoWer

Both tidal, wave and smaller-scale hydroelectric projects 
represent a significant improvement over traditional, 
‘big dam’ hydroelectric power. The use of rivers to 
generate electricity is already a proven technology, 
and accounts for 10 percent of America’s electricity 
generation.83 However, large-scale hydropower is 
constrained because most of the world’s large rivers 
have already been exploited, leaving little room for 
sustainable growth

Wave power, however, has vast potential. The Carbon 
Trust, an organization set up by the British government 
to monitor the county’s emissions, estimates that 20 
percent of Britain’s electricity could be supplied by 
wave and tidal energy.84 One of the more innovative 
projects in the UK is a combination of waves and 
wind. Dubbed the Limpet,85 an “L” shaped chimney 
was created in a cliff along the coast of Scotland. When 
waves impact the opening of the chimney, air is forced 
into the chimney— in the vertical portion a wind 
turbine is positioned that rotates in both directions—
so as the wave recedes the air is pulled back downward, 
capturing the potential in both directions. A single 
Limpet powers 400 Scottish homes.

The US DOE’s National Renewable Energy Laboratory 
estimates the potential of global wave power to be 
two to three million MW, with wave energy density 
averages of 65 MW per mile of coastline in favorable 
areas.86 And the technology to harness the power of the 
waves is making headway – a new type of wave-power 
generator allows for high efficiency rates in extracting 
energy from the sea.87

In fact, the world’s first commercial wave farm came 
on-line in the  summer of 2007 in Portugal. The 
project, the Aguçadoura Wave Farm, was estimated 
to generate 24 MW of electricity and provide power to 
15,000 households.88 Preliminary tidal stream projects 
are also underway in the United States, Russia, and 
China. In New York City, just four sites in the East 
River have the potential capacity of nearly 40 MW, 
and a tidal turbine project being tested on Roosevelt 
Island is expected to generate 10 MW.89

 
storING reNeWaBle eNerGY

The ability to store surplus energy for later use is a 
crucial step towards making sustainable energy widely 
available. One potential solution to intermittency is the 
use of hydrogen as a storage mechanism. Hydrogen, 
the most abundant chemical element in the universe, 
contains a tremendous store of energy that can be used 
to produce electricity. In order to tap into this potential, 
pure hydrogen must first be separated out from other 
materials, notably water. By passing electricity through 
water containing a catalyst in a process known as 
electrolysis, hydrogen can be produced from water at 
up to an 80 percent efficiency rate.90 

The geothermal energy stored in 
the top six miles of the earth’s crust 
contains an estimated 50,000 times 
the energy of the world’s known oil 
and gas resources.
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Hydrogen fuel cells also have the potential to produce 
electricity to power homes, buildings, cars, and 
trucks and are attractive because their only emissions 
would be pure water vapor. While there are still some 
technical and economic barriers to the widespread 
application of hydrogen, the potential benefits make 
it worth pursuing.

Meanwhile, there are more conventional storage 
technologies that are readily available to store renewable 
energy until more efficient storage mechanisms are 
available. Compressed air storage can store electricity 
by powering a motor/generator that drives compressors 
to force air into an underground storage reservoir. 
According to the DOE this technology is already 
being used to help generate electricity at an 11-year-
old plant in McIntosh, Alabama, and a 23-year-old 
plant in Germany.91 

Furthermore, pumped hydro facilities are being used 
to store electricity by pumping water from a lower 
reservoir into one at a higher elevation and then passing 
the water through hydraulic turbines to generate 
electricity. According to the DOE, this technology is 
suitable for times of peak demand by providing low cost 
power and reserve capability.92 Furthermore, pumped 
hydro can be used to smooth out the demand for base 
load generation making it well suited for application 
with certain renewable technologies.  

 
eNerGY effIcIeNcY, DeceNtralIzeD GeNeratIoN 

aND coGeNeratIoN

Each dollar invested in electric efficiency in the US 
displaces nearly seven times as much carbon dioxide as 
a dollar invested in nuclear power and nuclear power 
saves as little as half as much carbon per dollar as wind 
power and cogeneration.93 

For many utilities, energy efficiency can lower 
energy costs and supply more energy than expanding 
conventional supply strategies. Aggressive, coordinated 

and comprehensive energy efficiency programs are 
desirable and attainable. According to Amory Lovins, 
“a cost-effective combination of efficient use with 
decentralized (or even just decentralized renewable) 
supply is ample to achieve climate-stabilization and 
global development goals, even using technologies 
quite inferior to today’s. For all these reasons, a 
portfolio of least-cost investments in efficient use and 
in decentralized generation will beat nuclear power in 
cost and speed and size by a large and rising margin. 
This isn’t hypothetical; it’s what today’s market is 
proving decisively.”94

Likewise, the British Department of Trade and 
Industry acknowledged that energy efficiency is likely  
to be the cheapest and safest way of addressing  
fundamental energy challenges: GHG emissions 
reduction; maintenance of a reliable energy supply; 
promotion of competitive markets; and assuring 
affordable power.95

A recent survey of energy efficiency programs in the 
US96 shows that a number of states have instituted a 
surcharge on electric power bills that fund independent, 
third-party energy efficiency programs. Given the 
conflict of interest that utilities corporations have 
promoting significant reductions in power usage, such 
programs can be more credible.

Cogeneration, or the combined generation of heat 
and power (CHP), is also significantly more efficient 
than producing electric and thermal energy separately. 
Cogeneration refers to any system that simultaneously 
or sequentially generates electric energy and utilizes 
the thermal energy that is normally wasted for space 
heating, hot water, steam, air conditioning, water 
cooling, product drying, or for nearly any other 
thermal energy need. Byproduct heat at moderate 
temperatures can also be used for the production of 
cold in refrigerators and water cooling mechanisms. A 
plant producing electricity, heat and cold is sometimes 
called trigeneration.

Cogeneration already produces almost nine percent of  
the power consumed in the US at a total efficiency 
nearly twice that of the rest of the country’s power 
grid.97 A report commissioned by the Western  
Governor’s Association concluded that cogeneration 
has the potential to exceed the stated goal of adding 

For many utilities, energy efficiency 
can lower energy costs and supply 
more energy than expanding 
conventional supply strategies.
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30 MW of new, clean and efficient capacity in the 
Western states by 2015.98

 
sustaINaBle eNerGY:  

a GooD cHoIce for tHe ecoNomY

Consumers, politicians, workers, and business leaders 
are increasingly appreciating that the decision between 
economic growth and environmental sustainability 
is truly a false choice. In fact, dollar for dollar, the 
economic rewards from sustainable energy investments 
continue to outpace those from conventional 
energy sources. 

A recent study by the University of California confirmed 
that sustainable energy sources provide more jobs “per 
MW of power installed, per unit of energy produced, 
and per dollar investment than the fossil fuel-based 
energy sector.”99 At the same time, sustainable energy 
is becoming more affordable to end-users and is 
attracting the attention of financial institutions and 
investors who are incorporating sustainable energy 
projects into their portfolios.

Across the board, the sustainable energy sector is 
experiencing virtually unprecedented financial success. 
Currently a $2.5 billion industry, solar PV is projected 
to grow an average of almost 20 percent per year through 
2020.100 Wind energy is also booming, with a record-
setting $3 billion worth of new equipment installed in 
the US alone last year.101 Some forecasts anticipate that 
solar and wind energy will each constitute a $40 billion 
to $50 billion industry by 2014.102 Already a $1.5 

billion industry in its own right, geothermal energy 
may grow by up to 15 percent annually in some sectors, 
and the DOE predicts that foreign governments will 
spend as much as $40 billion from 2003 to 2023 to 
build geothermal energy plants.103

The sustainable energy sector promises to boost the 
American and international job market just as many 
manufacturers and conventional energy providers 
are outsourcing or downsizing their workforces. The 
Union of Concerned Scientists estimates that 355,000 
new jobs in American manufacturing, construction, 
operation, maintenance, and other industries can be 
created if the US obtained 20 percent of its energy 
from sustainable sources by 2020.104 

Solar power alone is expected to provide more than 
150,000 US jobs by 2020105 and Germany already 
employs 170,000 people in its sustainable energy 
sector, and substantial future growth is anticipated.106 
In fact, on a global scale, over 1.7 million people 
are already directly employed in sustainable energy 
manufacturing, technology, and maintenance,  
with indirect employment believed to be several  
times higher.107 

Dollar for dollar, the economic 
rewards from sustainable energy 
investments outpace those from 
conventional energy sources.
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The nuclear power industry has invested a lot 
of money in marketing campaigns promoting 
nuclear power as “clean energy.” In 1998, the 

Nuclear Energy Institute (NEI) ran advertisements 
claiming that nuclear power helps “protect the 
environment.”108 In response, fifteen environmental, 
consumer, public policy, and business organizations 
won an important judgment from the National 
Advertising Division of the Council of Better 
Business Bureaus (NAD). NAD ruled that the 1998  
NEI ads were “misleading” and advised that they 
should be “discontinued.”109

However, the NEI chose to ignore the warnings 
and continued with a new round of barely modified  
advertising messages, and the case was referred to 
the Federal Trade Commission (FTC). In December 
1999, the FTC ruled that “because the discharge of 
hot water from cooling systems is known to harm 
the environment, and given the unresolved issues 
surrounding disposal of radioactive waste, we think that 
NEI has failed to substantiate its general environmental 
benefit claim.”110 The FTC also agreed with the NAD’s  
decision “that NEI has not substantiated its statement 
that the production of nuclear power does not 
pollute the water.”111 The FTC warned the NEI that 
its advertising campaign, touting nuclear power as 
environmentally clean, was without substantiation 
and recommended that the NEI “take to heart the 
evaluation of its advertising that has been rendered 
by its peers.”112

 
ImPacts oN tHe marINe ecosYstems

Noted scientists and oceanic experts agree that the 
health of the world’s oceans is in jeopardy. Yet, the 
nuclear industry is still permitted to destroy significant 
areas of marine habitat through the daily operations 
of its once-through coolant reactors. In general, the 
commercial fishing industry is highly regulated as 
to the manner of catch, quantity, and frequency.  
Conversely, the nuclear power industry is required 
to take very few precautions to avoid impacts on fish 

stocks and the larvae of numerous near-shore species. 
Indeed, two very different regulatory regimes control 
the environmental impacts of commercial fisheries and 
the nuclear power industry, while both industries have 
significant impacts on the marine environment.

Reactors that operate with once-through cooling sys-
tems typically use more than one billion gallons of 
water a day (500,000 gallons a minute). This enormous 
water use can have large impacts on the environment 
—trapping fish and other marine animals in their 
intakes and changing the temperature of local water-
ways through the discharge of heated water.113 

In fact, fish, fish larvae, and fish eggs are harmed and 
destroyed upon entering the flow of reactor cooling 
water where they are sucked into and impinged on the 
water intake screens. Smaller fish, fish larvae, spawn, 
and a large number of other marine organisms are 
actually drawn into the reactor coolant system where 
up to 95 percent are scalded, killed and discharged 
as sediment. This indiscriminate killing can result in 
extensive depletion of the affected species and cause 
the community of species around a reactor to lose their 
capacity to sustain themselves.

The once-through cooling system also discharges water 
that is much hotter than when it is withdrawn. The 
hot discharge water damages and destroys fish and 
other marine life and dramatically alters the immediate 
marine environment. Warmer waters have been 
found to cause a fatal disease, known as “withering 
syndrome,” in black and red abalone, which have been 
virtually eliminated around the Diablo Canyon reactor 
in California. 

The nuclear industry is permitted to 
destroy significant areas of marine 
habitat through the daily operations 
of its once-through coolant reactors.

 Nuclear power pollutes

CHAPTER 4
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Kelp, unable to photosynthesize efficiently due to 
the shadowing effect of reactor discharge sediment, 
is also weakened by higher water temperatures. In 
the immediate discharge areas, the ocean floor is 
scoured clean of sediment by the force of the thermal 
discharge, resulting in bare rock and creating a virtual 
marine desert.
 
In theory, nuclear power plants are required to use water 
intake systems that “reflect the best technology available 
for minimizing adverse environmental impacts,” 
according to the Clean Water Act (CWA). However, 
the site specific examples of environmental impacts are 
quite startling when examined. For example, the State 
of New York estimates that the Indian Point reactors 
cause the mortality of more than one billion fish a year, 
and that closed-cycle cooling would lead to at least a 
98 percent reduction in fish mortality.114 In the case 
of the Oyster Creek reactor in Tom’s River New Jersey, 
the State Department of Environmental Protection 
estimates that the cooling system kills millions of 
small fish, shrimp and other aquatic creatures each 
year and that dead marine life expelled from cooling 
systems back into the source stream create a “shadow 
effect,” blocking sunlight to underwater organisms and 
limiting oxygen uptake.115

 
ImPacts oN eNDaNGereD sPecIes

Four species of endangered and one threatened species 
of sea turtle present in US coastal waters are harmed 
and killed by nuclear power station operations. 
Loggerhead, green, and Kemp’s Ridley sea turtles are 
the most common victims at nuclear reactors and are 
often entrained into the large-diameter coolant intake 
pipes used by coastal reactors. 
 
 

A 1990 National Academy of Sciences study, “Decline 
of Sea Turtles, Causes and Prevention,” examined the 
impacts on worldwide sea turtle populations and 
recommended protective measures to prevent their 
extinction.116 The academy, in its investigation of 
power plant impacts, found that death and injury can 
occur in transit through a reactor’s once-through intake 
pipes. Sea turtles are also impinged by the force of the 
intake water and become lodged on intake structures, 
barrier nets or against the power station’s metal grate 
trash racks. 

Thus, the marine impacts of nuclear power demon-
strate that the nuclear industry and regulators value 
profit over reduction of harm to the marine ecosystem. 
In fact, there are numerous examples of take limits for 
endangered species being raised and adjusted in accor-
dance with plant operating imperatives rather than 
species population maintenance. 

The installation of cooling towers to once-through 
systems (which account for over half of the nations 103) 
would reduce water intake by 96 percent and greatly 
reduce the potential for marine species damage.117 The 
towers would also function to cool waste waters before 
discharge, thereby reducing temperature induced  
ecosystem disruptions significantly.  However, despite 
this proven and affordable mitigation measure,  
utilities, which claim to act as stewards of our natural 
heritage, continue to exact a devastating toll that in 
many cases may have no chance for reversal. 

The reactors at the Indian Point 
power plant, north of New York City, 
are estimated to cause the mortality 
of more than one billion fish a year.
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The fact that there has not been a Chernobyl-
scale accident at a nuclear facility in the United 
States does not mean that reactors here are 

accident-proof or even have strong safety records. In 
actuality, the Nuclear Regulatory Commission (NRC) 
has documented nearly 200 “near misses” to serious 
reactor accidents in the US since 1986, eight of which 
involved a risk of a core meltdown that was greater 
than one in 1,000.118 Most alarmingly, only one of 
those eight reactors was on the NRC’s regulatory radar 
prior to the problems occurring.

While US designs use water to slow and cool the 
atomic chain reaction in the reactor core rather than 
the graphite absorption model of the infamous reactor 
at Chernobyl that exploded and burned in a radioactive 
fire on April 26, 1986, many US reactors continue 
to operate with serious design flaws and in violation 
of federal safety requirements today. One top safety 
concern is General Electric’s 24 antiquated MARK I 
boiling water reactors that store highly radioactive and 
thermally hot nuclear fuel in densely packed storage 
pools located six to ten stories up in the reactor building 
outside and atop the primary containment structure 
for the reactor vessel. The design feature makes 
the GE BWR design vulnerable to rupture by an 
accidental heavy load drop or penetration by a deliberate  
terrorist strike. 

While nuclear power proponents argue that there is no 
comparison between Chernobyl-style RBMK reactors 
and western reactors with the claim that the Soviet 
reactor had no containment, the containment structure 
for the MARK I is known to be a fundamentally 
flawed design. In the words of a former chief nuclear 
safety director for the NRC Office of Nuclear Reactor 
Regulation, “You’ll find something like a 90 percent 
chance of failure” of the Mark I containment if 
challenged by a significant accident.119 The Mark I 
design was later back-fit to give operators the option 
to deliberately vent radiation from the containment 
during an accident in order to save the reactor itself. 
However, despite these significant safety issues, the 

NRC is extending the operating licenses for these 
fatally flawed designs and approving extensive power 
increases for aged reactors under hasty and superficial 
technical reviews. 

Other known and long standing design flaws make the 
boiling water reactor fleet and other US reactor designs 
prone to early containment failure in the event of an 
accident or successful attack. 

 
loNG staNDING reactor safetY vIolatIoNs 

Go WItHout Nrc eNforcemeNt

Continued lack of NRC enforcement action on long 
standing safety violations increases the risk of the 
occurrence of a significant accident involving reactor 
core damage and a catastrophic release of radioactivity 
to the environment. 

The example of long standing and widespread 
violations of fire protection law by a majority of 
nuclear power plant operators is disturbing. A fire set 
by a worker checking for air leaks along electrical cable 
trays with an open candle flame at Alabama’s Browns 
Ferry nuclear power station on March 22, 1975 nearly 
caused a catastrophic radioactive accident. In just 15 
minutes, the fire destroyed 1500 cables, more than 600 
of which were vital to the control of the reactor and its 
shutdown. As a result, in 1980 NRC promulgated new 
regulations for fire protection to assure that no single 
fire could knock out the control room’s ability to safely 
shut the reactor down in the event of fire. The law now 
requires that for areas in the plant where redundant 
safe shutdown electrical circuits appear in the same fire 
zone, qualified design features are required to protect 
safe shutdown cable functionality through rated 
time/temperature fire barrier systems or minimum 
separation used in conjunction with automated fire 
detection and suppression systems.120

In 1989, NRC was notified that the most widely 
deployed fire barrier system for such purposes in 
US reactors, Thermo-Lag 330-1, could not be relied 

Reactors remain dangerous; catastrophic accidents can and likely will occur

CHAPTER 5
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upon to protect safe reactor shutdown in the event of 
a significant fire. By 1992, NRC declared the system 
inoperable for 89 reactor units.121 NRC staff and 
the nuclear industry engaged in a six-year dialogue 
of technical meetings to bring operators back into 
compliance with fire protection law. By 1998, most 
of the industry had entered into agreements with NRC 
to upgrade inoperable fire barrier systems. However, 
17 operators for 24 reactor units that had failed to 
enter into timely resolution were issued orders by the 
federal safety agency to bring their reactors into fire 
safety compliance by 2000. Subsequent inspections 
from 2000 through 2002 revealed that a substantially 
large number of reactor operators ignored their 
agreed-upon Corrective Action Programs. Instead 
many operators substituted unapproved and largely 
unanalyzed “operator manual actions” rather than fix 
the bogus fire barriers.

In the event of a significant fire, control room operators 
would instead allow unprotected electrical cables to be 
destroyed by the fire and send station personnel to 
remote plant locations to manually operate the end 
piece components (valves, circuit breakers, fuses, etc.) 
that were required by law to be protected for control 
room operation. Many of these manual actions would 
require workers to run a potentially hazardous gauntlet 
(smoke, fire, radiation, and possible attackers) with 
keys, tools, ladders and respirators in a heroic effort to 
save the reactor from meltdown. While design features 
such as fire barriers or minimum cable separation 
requirements can be qualified and inspected, manual 
actions raise a host of uncertainties on human reliability. 
There is unquestionably no equivalence between 
maintaining qualified passive design fire protection 
features and human actions.

The industry efforts have undermined reasonable 
assurance that vital reactor safety functions can be 
achieved before a meltdown could occur. While the 
agreements and orders for fire protection compliance 
are still in effect, NRC so far has refused to take any 
enforcement action for safety violations going back 
to 1992. Instead, the nuclear industry and NRC are 
seeking to amend the fire protection law to circumvent 
the requirement that prioritizes qualified physical 
fire protection features by substituting wholesale 
exemptions that rely upon these dubious operator 
manual actions.122 Such regulatory maneuvers would 

codify a significant reduction in the defense-in-depth 
philosophy and set back the fire protection code for 
nuclear power stations to the days before the near 
catastrophic Browns Ferry fire.

In fact, an investigation by Nuclear Information and 
Resource Service (NIRS) found that the Browns 
Ferry-1 reactor restarted in May 2007, after a 22-year 
shutdown for a host of design safety problems—still 
does not comply with federal fire protection regulations 
put into place because of its near-catastrophic fire in 
1975. Despite spending nearly $2 billion to bring the 
reactor back on line, the Tennessee Valley Authority 
ignored fixing violations for the protection of safe 
shutdown electrical circuits and instead adopted the 
dubious operator manual actions. The NRC gave its 
OK for the restart of the reactor under “enforcement 
discretion” for more than 100 violations with the 
federal fire safety law that the reactor was responsible 
for creating.123 

 
Nrc aND INDustrY safetY culture

The NRC has historically fallen into a mind-set 
described in the post-Three Mile Island reports to the 
President as being a major contributor to the accident 
that occurred on March 28, 1979. As the Commission 
investigating the TMI accident described, “We find 
that the NRC is so preoccupied with the licensing of 
plants that it has not given primary consideration to 
overall safety issues… With its present organization, 
staff and attitudes, the NRC is unable to fulfill its 
responsibility for providing an acceptable level of 
safety for nuclear power plants.”124

NRC safety regulation and oversight reflects a bias 
which all too often factors the financial interests of 
the nuclear industry at the expense of reduced safety 
and security margins at reactors.  

The prioritization of corporate profit and production 
margins over public health and safety margins is 
clearly revealed by the failings of both the industry 
safety culture and NRC safety oversight to capture 
a near-miss accident at Ohio’s Davis-Besse nuclear 
power station, a Three Mile Island-style Babcox & 
Wilcox pressurized water reactor. For years, First 
Energy Nuclear Operating Corporation (FENOC), 
the operator of the reactor just 20 miles from Toledo, 
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Ohio, and the NRC onsite resident inspectors ignored 
clear signs of serious and ongoing corrosion of the 
reactor vessel component.125  The reactor pressure 
vessel is an essential safety component which houses 
the highly radioactive reactor core under extreme 
pressure (over 2000 pounds per square inch) and 
high temperature (approximately 600˚ Fahrenheit).  
At one point, the reactor containment building air 
filters had to be changed out daily because they became 
clogged with iron oxide particulate (rust) floating 
around inside the building. A dusting of fine rust 
particles routinely settled and caked onto catwalks and 
stairways inside the reactor building. A photograph 
of the reactor pressure vessel taken by FENOC and 
given to NRC inspectors in April 2000 at the end 
of a regularly scheduled inspection, maintenance and 
refueling outage showed lava-like formations of red 
rust flowing off the top of the reactor vessel head.

In 2001, NRC staff became aware that inspections at 
six of the seven Babcox & Wilcox reactors operating 
in the US had revealed age-related cracking of stainless 
steel penetration sleeves in the reactor pressure vessel 
head where control rods pass through the 7-inch thick 
structure. Only Davis-Besse had not been inspected 
for cracking of the sleeves. Fearing that if the crack 
were to go completely through the sleeve’s wall that 
the intense internal pressure could eject a control rod 
like a missile, the staff determined that this was an 
unacceptable safety risk and began drafting an Order 
for the early shutdown of the reactor for the necessary 
inspections. FENOC objected vigorously to NRC 
effort for the early shutdown. 

Within just a matter of days before the Order was 
to be issued to FENOC to anticipate the date of 
the refueling shutdown, a NRC senior manager met 
with FENOC’s president of operations. According to 
documents obtained by NIRS through the Freedom of 
Information Act, NRC was asked to consider, among 
other things, the adverse impact on the “financial 
markets” for FENOC and was requested not to issue 
the early shutdown Order.126 NRC withdrew the Order 
for December shutdown in a compromise deal with 
FENOC to shutdown in February. 

When the company conducted the NRC requested 
inspection, they not only discovered cracking in 
several of the control rod penetration sleeves but 

severe corrosion of the vessel head from caustic borated 
reactor coolant leaking through the cracks that had 
dripped down onto the vessel head over the course 
of several years. The concentrated and molten boron 
had eaten a cavity completely through the 6 ¾-inch 
steel outer carbon steel shell all the way down to a 
thin corrosive-resistant stainless steel inner liner of 
the vessel. As the load bearing outer shell was eaten 
away, the stainless steel liner was bulging out from the 
internal pressure like the inner tube on a bald bicycle 
tire, ready to burst. 

Had the vessel burst, a jet of reactor coolant would 
have escaped out of the top with such force as to create 
a significant debris field that would have clogged 
the reactor building sump systems designed to re- 
circulate the water for the emergency core cooling 
system. The result likely would have been a Loss of 
Coolant Accident (LOCA) followed by the collapse 
of the Emergency Core Cooling System (ECCS), an 
accident that would likely have surpassed the Three 
Mile Island Unit 2 partial meltdown in 1979. 

Investigative reports by both the United States Gov-
ernment Accountability Office (GAO)127 and the NRC 
Office of the Inspector General128 concluded that NRC 
had failed to maintain adequate safety oversight of the 
severely damaged reactor in a number of critical aspects. 
NRC did not have complete and accurate informa-
tion on the condition of the reactor and completely 
misidentified Davis-Besse as a “good performer.” The 
agency did not view years of accumulated evidence of 
a significant corrosion problem as an immediate safety 
concern. Contrary to NRC safety goals, NRC allowed 
an at-risk reactor to continue to operate far beyond 
the need for timely safety-related inspections and  
established reactor coolant leak rate requirements. 
Senior management at NRC ignored the studied judg-
ment of its technical staff to consider the financial 
impacts of early shutdown for safety reasons. More-
over, “NRC appears to have informally established an 
unreasonably high burden of requiring absolute proof 
of a safety problem, versus lack of reasonable assurance 
of maintaining public health and safety, before it will 
act to shut down a power plant.”129

According to an Argonne National Lab report issued 
to the NRC in 2004, Davis-Besse came to within as 
close as two months but most certainly within the 
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next 24 month operational cycle before bursting  
the all important reactor pressure vessel.130

The near-accident at the Davis-Besse reactor 
demonstrated the eroded safety culture at reactors 
when both the utility and the NRC shunted aside 
warnings and opportunities to catch the advanced 
corrosion in the vessel-head that could have caused a 
major accident.131 As a matter of practice, the NRC and 
nuclear utilities do not have measures in place to learn 
from past accidents, nor do they maintain an effective 
and rigorous inspection regime. A recent report by the 
Union of Concerned Scientists has shown that of the 
104 nuclear power reactors in the United States, severe 
problems have caused 41 to shut down for a year or 
longer, with some registering multiple shut-downs.132 
Such extended shutdowns reveal the degree to which 
cumulative decay and unattended maintenance issues 
allow safety margins to deteriorate to levels so low that 
reactor operations must cease altogether. Thus, industry 
proposals to extend the operating licenses and increase 
power output represent serious and unacceptable  
safety hazards. 

Further, a recent GAO report stated that despite 
industry assurances, oversight of safety procedures 
at the nation’s 104 operating nuclear plants warrants 
aggressive attention from federal regulators, 
and described the NRC as “slow to react” to the 
deteriorating conditions of some plants.133 Therefore, 
the evidence suggests that safety and security efforts 
by the NRC and the industry should be the subject 
of serious Congressional oversight. In fact, the NRC’s 
predecessor, the AEC, was abolished and reorganized 
as the NRC for less egregious acts.  

 
reactor vulNeraBIlItIes

In the wake of September 11th, NRC has trivialized 
the vulnerability of nuclear power plants to deliberate 
and malicious acts of sabotage. The findings of the 
National Commission on Terrorist Attacks upon the 

United States (also known as the 9-11 Commission) 
revealed that the original Al-Qaeda plan was to hijack 
ten domestic commercial aircraft and fly two of them 
into nuclear power stations.134 Still, the NRC has 
entrenched itself in a ruling and an order that domestic 
terrorism directed against US reactors is so “remote and 
speculative” that it has disallowed any public licensing 
hearings on the vulnerabilities and consequences of 
such an attack.135 This posture resulted in a June 2006 
decision in the Ninth Circuit where the court ruled that 
the NRC erred in its determination that the National 
Environmental Policy Act (NEPA) does not mandate 
formal public hearings of the potential impacts of 
a terrorist attack at nuclear facilities.136 The Ninth  
Circuit decision to hold such hearings under NEPA 
was upheld when the US Supreme Court refused to 
hear the appeal by the industry and NRC.137 However, 
the Commission and the industry continue to oppose  
due process through public licensing hearings on 
reactor vulnerabilities and consequences in other 
federal court districts.

The Nuclear Energy Institute (NEI) continues to 
aggressively target policy makers in Washington 
and the general public alike with high-budget ad 
campaigns declaring that nuclear facilities are secure. 
In 2002, NEI sponsored a series of ads in Washington, 
D.C. which featured security officers standing guard 
outside of a nuclear facility with automatic weapons in 
hand. Titles of these ads included “Serious Business,” 
“Tough Enough? You Bet” and “Vigilant.” All six of 
these ads promoted the readiness of nuclear facilities 
in preventing terrorism.138 However, according to the 
Project on Government Oversight, guards at twenty-
four reactors nationwide say that morale is very low 
and that they are under-equipped, under-manned, 
and underpaid.139 Moreover, the report concludes that 
neither utilities nor the NRC are making appropriate 
security modifications at reactors since September 11th. 
In fact, a 1982 technical memorandum published by 
Argonne National Laboratory, “Evaluation of Aircraft 
Crash Hazards for Nuclear Power Plants,” which is 
now suppressed by NRC as “sensitive information,” 
concluded that the current fleet of US nuclear power 
stations was never designed, constructed nor analyzed 
and evaluated for aircraft crash hazards. US reactors 
were licensed on the low probability, given such factors 
as pilot actions to avoid a crash into a nuclear power 
station, the location of nuclear power stations out of 

“The NRC is so preoccupied with 
the licensing of plants that it has 
not given primary consideration to 
overall safety issues.”
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the direct take off and landing flight paths and air 
traffic factors, that the risk of an accidental aircraft 
crash was acceptable. The agency and the industry 
never considered a deliberate and malicious attack 
using aircraft of any sort. The technical report,  
available in public document rooms around the  
country until shortly after the September 11th attacks, 
identified a number of disturbing facts pertinent to 
national security:

“The major threats associated with an aircraft crash 
are the impact loads resulting from the collision of the 
aircraft with power plant structures and components and 
the thermal and/or overpressure effects which can arise 
due to the ignition of the fuel carried by the aircraft.” 

“It appears that for all US plants currently under 
construction it has been found that it is not necessary to 
require containments designed to take the impact of a 
large commercial jet aircraft. This practice is contrasted 
by the experience in the Federal Republic of Germany 
where it has been found necessary to design essentially all 
nuclear containments to withstand the crash of certain 
types of military and commercial aircraft.”

“Based on the review of past licensing experience, it 
appears that fire and explosion hazards have been 
treated with less care than the direct aircraft impact 
and the resulting structural response. Therefore, the  
claim that these fire/explosion effects do not represent 
a threat to nuclear power plant facilities has not been 
clearly demonstrated.”140

The claim is often made by industry and NRC that 
reactors are the best defended industrial facilities in 
the nation’s civilian infrastructure. However, prior to 
September 11th, such claims were not supported by 
the evidence. NRC conducted site security evaluations 
through mock terrorist attacks at nuclear plants only 
once every eight years to detect vulnerabilities. Utilities 
were given six months advance notice of the mock 
attack and a night before review of table top exercises 
using the attack scenarios to be acted out. Often, reactor 
operators temporarily bolstered their security forces 
in anticipation of the exercise. Still, NRC inspectors 
found “a significant weakness” 46 percent of the time 
that enabled a small team of mock attackers to infiltrate 
the reactors and successfully attack key components 
to cause the core to melt with probable radioactive 

releases—the equivalent of what the head of the NRC 
security evaluation team described as an “American 
Chernobyl”.141 These security deficiencies were largely 
correlated with industry cost considerations for 
what was determined to be reasonably affordable 
security infrastructure. 

The same security claims by NRC and industry that 
nuclear power stations are better defended following 
the September 11th attacks are further unsubstantiated 
by a report to Congress in 2006 by the GAO. The 
GAO in its report to the Subcommittee on National 
Security, Emerging Threats and International Relations, 
US House Committee on Government Reform, found 
that NRC staff recommendations to raise defense 
requirements around nuclear power stations were 
watered down by the Commission after protests from 
the Nuclear Energy Institute. While the NRC staff had 
recommended that nuclear power station security be 
augmented to defend against such weapons as rocket 
propelled grenades, 50-caliber rifles using armor-
piercing and incendiary munitions and larger truck 
bombs, the industry rejected the increases because it 
would be prohibitively expensive.142

According to interviews conducted in 2002 with 
20 guards at 24 reactors, guards at only a quarter of 
the plants believed they were adequately prepared 
to defend against a terrorist attack.143 Even more  
troubling than poor performance in the past, after 
the attacks of September 11th the NRC suspended  
force-on-force tests until October 2004, and has 
declined to make results public under claims of 
national security protection.144

Many reactors also remain vulnerable from the water, 
primarily through cooling water intake structures. 
Available technologies, such as inflated cylinders of a 
rubber-coated textile, linked together or to a mooring 
buoy to form a security barrier around an exclusion 
zone, could be used to thwart small-boat terrorist 
attacks and are being deployed at several Naval 
bases, but have not been mandated for installation at 
vulnerable nuclear plants. Despite claims of security 
improvements, the high degree to which nuclear plants 
are vulnerable to terrorist attack is apparent. 

While every attack and malfunction scenario cannot be 
envisioned or accounted for, there are countermeasures 
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that must be afforded to better secure reactors and 
their waste from determined adversaries. Hence, 
claims that nuclear facilities are optimally defended 
are disingenuous at best. Clearly, in the interest of 
national security vulnerable nuclear power stations 
should be shutdown and no more of these pre-deployed  
weapons of mass destruction should be constructed 
and operated. 

 
DaNGers of terrorIsm 

aND IrraDIateD Nuclear fuel

FBI director Robert S. Mueller testified before the 
Select Committee on Intelligence in the US Senate 
in February 2005 stating, “Another area we consider 
vulnerable and target rich is the energy sector, 
particularly nuclear power plants. Al Qaeda planner 
Khalid Sheikh Mohammed had nuclear power plants 
as part of his target set and we have no reason to 
believe that Al Qaeda has reconsidered.”145 Moreover, 
in October 2001, the Federal Aviation Administration 
temporarily restricted all private aircraft from 
flying over 86 nuclear facilities due to threats of 
terrorist attacks.146

 
Despite industry claims that concrete containment 
domes could withstand the impact of low-flying aircraft, 
the Swiss nuclear regulatory authority has stated that 
“Nuclear power plants (worldwide) are not protected 
against the effects of warlike acts or terrorist attacks 
from the air […] one cannot rule out the possibility 
that fuel elements in the fuel pool or the primary 
cooling system would be damaged and this would 
result in a release of radioactive substances.”147 German 
researchers have also used computer simulations for 
various jetliner crash scenarios indicating potential for 
considerable chaos and radiation release.148 

Many irradiated-fuel pools are located high above 
ground level or above empty cavities and could be 
drained if their bottoms or sides were collapsed or 
punctured. Such an incident could result in a fire which 
could not be extinguished and could contaminate 
up to 188 square miles.149 Moreover, according to a 
recent study by the National Academy of Sciences, a 
terrorist attack on a fuel pool could lead to the release 
of large quantities of radioactive materials to the 
environment.150 Therefore, the issue is paramount as a 
national security priority, but the majority of irradiated 

fuel has not been placed in hardened on-site storage 
(HOSS) and is not any safer than on September 11, 
2001 (see more detailed discussion in Chapter 7). 
Moreover, the US is no closer to a solution for this 
waste, and present proposals from Congress and the 
DOE raise more questions than answers.

 
emerGeNcY PrePareDNess aND evacuatIoN PlaNs 

are INaDeQuate aND outDateD

In accordance with NRC regulations, reactor owners 
are supposed to develop feasible evacuation plans in 
the event of a large radiological release from a reac-
tor accident. However, as concerns over reactor safety 
have escalated since the attacks of September 11th, 
evacuation plans and emergency preparedness have 
increasingly come under scrutiny. In fact, emergency 
planning for the NRC now falls under the supervision 
of the Nuclear Security Incident Response Branch.

In an in-depth consideration of likely impacts of an 
attack on a nuclear facility in the US, Physicians for 
Social Responsibility (PSR) concluded that quick and 
effective evacuation would be the greatest challenge in 
casualty reduction.151 The report made note that the 
US currently has no mechanism in place to respond to 
specific weather patterns that would dictate the spread 
of radiation in the event of an accident, thereby making 
comprehensive evacuation impossible.

A report for the State of New York by James Lee Witt 
and Associates, analyzed the emergency preparedness 
plan for the reactors at Indian Point and concluded 
that evacuation plans were woefully inadequate.152 The 
report concluded that plans reflected a focus on com-
plying with generic regulations rather than effective 
public health provision. While the report was specific 
to two nuclear facilities, its appraisal of the federal 
regulatory framework as inadequate, out-dated and 
ineffectual can be generalized across the industry. Fur-
thermore, a 2001 report from the GAO found that 
significant weaknesses in the emergency preparedness 
at Indian Point went uncorrected for over a year after 
being identified.153

Many reactors are built near large population centers, 
especially along the eastern US which is more densely 
populated now than when plants were constructed. For 
example, the Oyster Creek reactor in New Jersey has 
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seen local population triple in size since the plant was 
built, making safe and timely evacuation a non-reality 
for today’s surrounding residents.154 Moreover, existing 
plans are limited in that they only require utilities 
to plan for evacuation of residents in the 10-mile 
radius zone surrounding the reactor. This regulation 
again undershoots the mark of public protection, 
as the American Thyroid Association recommends 
that provisions be made for people within a 50-  
mile radius.155  

On August 31, 2005 while Hurricane Katrina was 
demolishing both the Gulf Coast and the American 
public’s confidence in the adequacy of federal emergency 
planning, the NRC, Department of Homeland Security 
along with the Federal Emergency Management Agency 
were meeting with public stakeholders from various 
reactor communities to discuss emergency preparedness 
concerns.156 The NRC and the nuclear industry made 
clear at this meeting that they are in fact re-organizing 
their emergency plans to de-emphasize increasingly 
dubious evacuation plans for the recommendation 
that downwind populations would be better off to 
simply “shelter in place” in their homes, schools and 
businesses rather than be caught in traffic jams on the 
roads. Federal plans to turn our communities into 
“shelters of last resort” from a catastrophic nuclear 
accident underscore the need for public actions 
to move towards the most pertinent civil defense 
actions by permanently shutting dangerous nuclear 
power stations down and reducing the vulnerability 
to ill-prepared and unfeasible emergency plans for 
radiological catastrophes that could potentially dwarf 
the scale of the Chernobyl nuclear accident. 

 
NeW Nuclear PlaNt DesIGNs  

are Not INHereNtlY safer or cHeaPer

A key component of the proposed “nuclear renaissance” 
involves the drive for what is being called “Generation 
IV reactor designs,” which are purported to be 
inherently safer, less expensive to build and more fuel 
efficient. However, it is important to note that these 
designs are unproven, making promised delivery time 
and cost unfounded. 

In the case of one Generation IV design, promised  
cost advantages would be achieved by replacing the 

steel-lined, reinforced-concrete containment structures 
currently employed at most US reactors with less costly 
and a far less robust enclosure structure in spite of 
warnings from the NRC’s own Advisory Committee 
on Reactor Safeguards, which described this cost-
advantage as a “major safety trade-off.” 157

Proposed fast breeder reactors have a history of monu-
mental safety lapses, accidental releases of radiation, 
extended shut-downs and exorbitant costs which has 
lead ultimately to the majority of them being forced 
into early closure. Most concerning, these reactors  
also come with the increased possibility of “prompt 
criticality” accidents.158 

According to the US DOE, actual construction costs for 
reactors built between 1966 and 1977 were generally 
three times higher than projected.159 Reactors that 
came later were even more expensive. Industry plans 
for nuclear power expansion are staked on uncertain 
resources and technologies from the unknown 
availability of high grade uranium ore reserves and 
fuel fabrication processes to reactor facilities and 
long term nuclear waste disposition. There is no 
techno-fix for nuclear power, and promises of future 
developments are not a sound basis for investment. 
The unavoidable truth is that nuclear technology is 
inherently dangerous. A sober look at the course of 
nuclear technology reveals a history wrought with 
uncertainty, compound risk factors, unpredictable 
accidents and ample opportunities for disaster. 

Billions have been invested in researching new, better, 
so called “safer” nuclear technologies, and yet we have 
made scant progress toward accident risk abatement, 
waste disposal and public health provision. No other 
energy source has such extreme and prevalent safety 
risks and there are a wealth of renewable energy sources 
and efficiency innovations available without these 
attendant dangers. 

The NRC’s own advisory committee 
on reactor safeguards described cost-
cutting measures in a proposed reactor 
design as a “major safety trade-off.”



30

While the nuclear industry argues that nuclear 
power is cheaper than some other forms of 
electricity generation, it counts only the 

price of operating the plants, not the full costs of build-
ing them. Operating costs of nuclear power plants are 
relatively low, but to argue these are the true costs of 
nuclear power is disingenuous, like arguing that it is 
cheap to drive a Rolls Royce counting only the price 
of gasoline and leaving out the purchase price. 

In fact, the cost of nuclear power is extremely high 
at the beginning and end of the operational cycle of 
a nuclear power plant: construction costs for reactors 
built since the mid-1980’s have ranged from $2-$6 
billion, averaging more than $3,000 per kW of electric 
generating capacity (in 1997 dollars).160 Historically, 
nuclear power has been anything but cost effective. 
The capital cost for construction of a reactor is very 
high, and cost overruns are highly probable for new 
reactors. Initial industry cost estimates of $1,500-
$2,000 per kW of electric generating capacity for the 
new generation of nuclear plants appear to have been 
based on wishful thinking: the first actual applications 
(from Constellation Energy and NRG Energy) project 
costs about twice that. The prices of recently built 
nuclear power plants in Japan were much higher, 
ranging between $1,796 and $2,827 per kW, in 2003 
dollars.161 In October 2007, Moody’s Investors Service 
estimated that new US reactors are likely to cost $5,000 
to $6,000 per kW.162

The Congressional Research Service indicates that average 
construction costs have totaled more than $3,000 per 
kW, and that the nuclear industry’s claims that new 
plant designs could be built for less than that amount 
(if a number of identical plants were built) have not 
been demonstrated.163 Indeed, nuclear construction 
cost estimates in the US have been notoriously inac-
curate. The estimated costs of some existing nuclear 
units were wrong by factors of two or more, The total 
estimated cost of 75 of today’s existing nuclear units 
was $45 billion (in 1990 dollars).164 The actual costs 
turned out to be $145 billion (also in 1990 dollars). 

Perhaps, the most striking example of cost overruns 
was the Shoreham nuclear plant in New York. With an 
initial estimated cost of $350 million, the plant ended 
up costing $5.4 billion when it was completed 20 
years later, about 15 times the original cost. The plant 
never produced a single kW of commercial power, 
and the cost overruns of the project contributed to 
saddling Long Island with some of the nation’s highest 
electricity rates. 

Europe’s most recent nuclear project, the European 
Pressurized Water Reactor at Olkiluoto in Finland, is 
running over budget and causing financial losses for 
French builder Areva, which is building the reactor 
under a 3 billion euro fixed-price contract. The 
company’s operating income for 2006 was severely 
affected by the construction delays, and the company 
took a loss of some $900 million (US) for the year. The 
loss is due to a “significant” provision the group made 
to account for past and expected future costs of delays 
at Olkiluoto. In November 2006, the French media 
reported the reactor was already 24 months behind 
schedule, despite only 20 months of construction 
undertaken!165 Construction costs already have reached 
4.5 billion euros, and some independent economists 
such as Steve Thomas of the University of Greenwich 
in the UK predict final actual costs for the reactor 
could top 5 billion euros (about $7 billion (US)).166

 
cost effectIve comPareD to WHat?

A 2003 study by MIT forecasted that the base case real 
levelized cost of electricity from new nuclear reactors 
with an estimated 85 percent capacity would be $.067 
per kWh over a projected forty year operating life—

Recently built nuclear plants in Japan 
cost as much as $2,827 per KW, in 
2003 dollars while the new Finnish 
EPR reactor could top $6 billion (US).

 Nuclear power is expensive

CHAPTER 6
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more expensive than from pulverized coal or natural gas. 
The study points out that “The bottom line is that with 
current expectations about nuclear power construction 
costs, operating costs and regulatory uncertainties, it 
is extremely unlikely that nuclear power will be the 
technology of choice for merchant plant investors in 
regions where suppliers have access to natural gas or 
coal resources. It is just too expensive.”167 

Additional studies have also concluded that overnight 
capital costs, lead construction times and interest rate 
premiums are likely to place the cost of electricity from 
any future nuclear power plants within the range of 
$.06 to $.07 per kWh.168 In fact, even in France, the 
country with the highest percentage of nuclear power 
in its electricity supply mix, officials have admit-
ted that natural gas combined cycle plants are more 
economical than nuclear plants.169  

Several cost comparisons with wind and efficiency 
clearly demonstrate the economic disadvantages 
of nuclear power, including the Rocky Mountain 
Institute’s analysis, which found that “in round 

numbers, electricity from new light water reactors 
will cost twice as much as from new wind farms, five 
to ten times as much as from distributed gas-fired 
cogeneration or trigeneration in buildings and factories 
(net of the credit for their recovered heat) and three 
to thirty times as much as energy efficiency that can 
save most of the electricity now used. Any of these 
three abundant and widely available competitors could 
knock nuclear power out of the market, with more on 
the way (ultimately including cheap fuel cells).”170 Thus, 
because of the cost, nuclear power cannot compete 
with these cheaper, decentralized alternatives.171

 
cost of electrIcItY from varIous tecHNoloGIes

Meanwhile, deployment costs and electricity prices 
for renewable energies continue to go down. The 
International Energy Agency predicts a cost reduction 
up to 25 percent for wind power and 50 percent for 
solar PV from 2001 to 2020.173 And for part of 2005, 
utility costumers in Texas and Colorado already paid less 
for wind-generated electricity than for conventionally-
produced power.174 
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tHe Nuclear INDustrY Is Not aBle to comPete IN 
tHe marKet WItHout HuGe GoverNmeNt suBsIDIes

According to Entergy’s CEO,...“whatever the 
government needs to spend, it’s a small price to pay for 
weaning America off its addiction to foreign oil, reducing 
greenhouse gases and protecting our economy.”175  
This statement mirrors five decades of nuclear  
industry demands for subsidies and, unfortunately, 
again and again, the government has come through for  
the industry. 

Federal subsidies cover 60-90 percent of the generation 
cost for new nuclear plants, without which they would 
not be viable.176 Market distortions, such as subsidies 
and the failure to account for the true societal cost 
of conventional energy, have unjustly benefited 
the nuclear and fossil fuel industries for decades. 
Worldwide, conventional energy sources (nuclear and 
fossil fuels) have received approximately $250 billion 
in 2003 in government subsidies,177 while combined 
US and European government support for renewable 
energy sources totaled just $10 billion the following 
year.178 Thus, the discussion of cost effectiveness cannot 

be divorced from that of the subsidies and incentives 
provided. Indeed, these handouts are the economic 
lifeblood of the nuclear industry. Nuclear power receives 
61 percent of the European Union’s energy-related 
R & D funding, even though it contributes only 13 
percent of the region’s energy.179 The US government 
spent more than $110 billion on energy research and 
development between 1948 and 1998. The nuclear 
industry got the biggest share of this money, some $66 
billion or 60 percent. Fossil fuels were allocated 23 
percent of the funding, while renewable energies got 
only 10 percent and efficiency technologies received a 
mere seven percent.180

 
Energy subsidies are justified as incentives for the 
advancement of nascent technologies in their early 
stages of development. Yet, nuclear power is now a 50-
year old industry and has even been classified by the 
International Energy Agency as “proven and mature.”181 
However, in the Energy Policy Act (EPACT) of 2005, 
Congress provided the industry with a package of 
incentives worth some $13 billion, including:182

• $2.9 billion in research and development subsidies, 
including financing for the Nuclear Power 2010 

us GoverNmeNt suBsIDIes 1948-1998180
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program to build new plants and the Generation 
IV program to develop new reactor designs.

• $3.25 billion in construction subsidies, including 
unlimited loan guarantees for the construction 
of new plants, half of the costs of obtaining the 
necessary site permits and reactor licenses, and 
payments to the industry in case of delays in 
construction and operation licensing.

• $5.7 billion in operating costs, including production 
tax credits of 1.8 cents per kWh.

Moreover, EPACT 2005 reauthorized the Price Ander-
son Act for another 20 years, freeing existing and 
proposed reactors from prohibitively high insurance 
costs. Enacted in 1957, Price Anderson was originally 
intended to be a temporary incentive to the then 
nascent nuclear industry to address the difficulties of 
private investors in obtaining insurance to cover the 
risks associated with nuclear power. However, at this 
point, the extension of this incentive amounts to an 
enormous uncalculated subsidy to the nuclear industry. 
In fact, the law caps the liability of nuclear operators 
in case of an accident and passes the costs of damage 
compensations above $10 billion onto the taxpayers.

It is indisputable that the unacceptably high cost 
of insurance, waste removal and storage, and 
decommissioning would make nuclear energy 
completely untenable in a truly equalized marketplace. 
Thus, despite the large incentives and subsidies to the 
nuclear industry, investors remain skeptical of putting 

their financial resources in new nuclear power plants. 
In fact, nuclear power is likely to be met with some 
skepticism on Wall Street and Standard & Poor’s found 
that “an electric utility with a nuclear exposure has 
weaker credit than one without and can expect to 
pay more on the margin for credit. Federal support 
of construction costs will do little to change that 
reality. Therefore, were a utility to embark on a new or 
expanded nuclear endeavor, Standard & Poor’s would 
likely revisit its rating on the utility.”183

 
uNaccouNteD costs: eXterNalItIes

In addition to the assistance they receive through 
subsidies, the cost of nuclear power does not account for 
the toll it takes on human health and the environment. 
These costs are paid by society at large and include, 
but are not limited to, environmental costs, air 
pollution, climate change as well as health care costs. 
Because these costs are not taken into account in the  
calculations of the price of energy, economists call 
them “externalities.” 

It is true that the calculation of external costs is 
not a simple task because of the uncertainties and 
assumptions involved, but, as has been noted “…not 
to incorporate externalities in prices is to implicitly 
assign a value of zero, a number that is demonstrably 
wrong.”184 Nuclear power has been estimated to 
produce up to 2.7 billion euros a year in external costs 
in the EU-15 countries alone.185 

This is an important distinction because consumers 
often pay higher prices for sustainable energy because 
the ecological benefits it provides are unaccounted for. 
In fact, the International Energy Agency considers 
these “unrewarded environmental characteristics” to be 
the principal barrier to increasing the market share for 
sustainable energy.186 Therefore, despite the difficulty 
of calculating the costs, understanding the life cycle 
costs of our energy sources that are borne by society, 
is an essential part of the case for transition away from 
reliance on those sources.

The unacceptably high cost of 
insurance, waste removal and 
storage, and decommissioning 
would make nuclear energy 
completely untenable in a truely 
equalized marketplace.
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Radioactive waste remains dangerous for millions 
of years, presenting an enormous challenge to 
health and environment provisions for future 

generations. There are multiple threats from atomic 
waste: ionizing radiation,18 toxic elements, and heavy 
metals, many of which are fissile (most of these could 
be used to make nuclear weapons). Storage and 
handling of the waste is complicated for centuries by 
ambient radiation doses at lethal levels, and the waste 
itself is a significant thermal heat source. Further, in 
every storage and transport step, the possibility of 
unplanned criticality (nuclear chain reaction) is real. 
All claims of “neutralizing” this complex material are 
fictitious; most are processes that would only serve to 
break up the heaviest elements, reducing the concern 
that the waste could be “mined” for nuclear weapons 
materials; nonetheless, these processes multiply the 
potential health hazards by multiplying the mutagenic, 
ionizing radiation manifold.188 

No country in the world has successfully developed a 
method for the safe disposition of radioactive waste. 
Moreover, the waste is extremely costly to safeguard 
and in 1996 the National Academy of Sciences 
calculated the cost of programs for radioactive waste 
disposal would “likely be no less than $50 billion and 
easily could be over $100.”189

The nuclear energy cycle produces a complex array of 
radioactive wastes at every stage. While the majority of 
the volume is composed of so-called “low level” wastes, 
the complete fuel cycle includes uranium mining and 
mill tailings and depleted uranium from enrichment 
facilities, which have all resulted in contaminated water 
supplies and endangered the heath of surrounding 
populations. Irradiated fuel190 in the United States 
contains more than 95 percent of the radioactivity (in 
waste) of the Atomic Age; wastes generated by nuclear 
weapons production, industrial applications, research 
and medicine, combined contain less than five percent 
of the radioactivity.191 Reactor waste, unlike most  
radioactive waste from medical diagnosis and treatment, 
contains isotopes characterized by very long half-

lives of radionuclides (for example, cesium-135 has a  
half-life of 2.3 million years and iodine-129, 15.7 
million years). 

As of 2005, US reactors had generated more than 
53,000 metric tons of irradiated nuclear fuel, all of 
which is being precariously stored at 76 reactor sites 
across the US192 Most of the “low-level” wastes are 
shipped to “disposal” sites—four of the seven US sites 
are now closed193—all leaking since “state of the art” is 
unlined surface trenches. Plutonium-laced “low-level” 
debris is dumped in barrels, boxes and sometimes (in 
the case of large reactor components) no container at 
all. Despite the absence of a long term waste strategy, 
the industry is re-licensing existing reactors as they 
approach assigned closure dates, and in some cases, 
planning new reactor units at existing sites. 

The so-called “solution” to the irradiated fuel problem, 
the proposed high-level waste site at Yucca Mountain, 
Nevada, is riddled with technical, geological, adminis-
trative and legal problems. The assumption that it will 
ever open is no longer a reasonable one. Even if Yucca 
Mountain were to open, its storage capacity would 
be reached with existing waste production by 2010194 

(the current schedule for the site assumes opening in 
2017, which is increasingly unlikely), underscoring the 
fact that any further radioactive waste production will 
simply be overflow with no new solution in sight.

 
“INterIm storaGe” ProPosal trouBlING

In response to perpetual uncertainty and industry 
pressure to do something to address radioactive 
waste policy, Congress perennially considers “interim 
storage” of high-level atomic waste. This rush to 

US reactors have so far generated 
more than 53,000 metric tons of 
irradiated nuclear fuel, for which there 
is no long term-storage solution.

Radioactive waste remains a problem without a solution

CHAPTER 7
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consolidate the irradiated fuel in a “single site” is 
really a rush to get the waste off the utility sites—and 
to put ownership of and liability for the waste onto 
taxpayers. This plan would precipitate the transport 
of commercial irradiated nuclear fuel on roads, rails, 
and waterways. In the current version of this idea, the 
DOE would gain the authority to site a waste dump 
within a state over the objections of state and local 
governments. Thus, in the absence of a viable plan for 
moving the waste somewhere else, “interim” storage 
sites would become long-term “overflow parking” 
for high-level radioactive wastes with nowhere else 
to go. Historically, as well as presently, the nuclear 
industry and the federal government consistently 
promote waste storage options which unnecessarily 
compromise public health and security. The most widely 
supported method for radioactive waste management 
is hardened on-site storage that has security and 
accountability measures built into the design.195 Key 
to the centralized interim storage concept is the idea 
that it is better to put the waste in one “temporary” 
place. The result, however, would be that one of the 
worst burdens ever created would be “temporarily” 
placed in a single congressional district without prior 
agreement on a permanent solution. Once moved 
somewhere, the likelihood that the US Congress would  
allocate time, interest, and most importantly funds to  
finding a real resolution to this problem would be 
greatly decreased.

 
ProsPects for loNG-term storaGe 

at Yucca mouNtaIN DuBIous

The designation of Yucca Mountain as the proposed 
site for a long-term waste repository is a clear example 
of political pressures overwhelming scientific realities. 
Despite being the only option under consideration 
by the US government, Yucca Mountain, located on 
Western Shoshone tribal land just 80 miles outside 
of fast-growing Las Vegas, NV, is not a scientifically 
sound solution for long-term waste disposal. In fact, 
due to the geology, hydrology and seismic activity 

specific to the site, Yucca Mountain would not be able 
to isolate waste for the requisite hundreds of thousands 
of years.196

The myriad site deficiencies have pushed the projected 
opening date back many times over, with the most 
recent DOE estimate at 2017. Despite the fact  
that more than 200 organizations called upon 
the Secretary of Energy to apply DOE’s own site  
suitability criteria and in so doing, disqualify the site,197 
and that subsequently the original Environmental 
Impact Assessment for the site was deemed illegal 
by the US Environmental Proction Agency (EPA),198 
industry and the DOE alike continue to press for a 
speedy opening.  

Yucca Mountain sits atop 33 fault lines and the State 
of Nevada ranks third in the nation for current seismic 
activity.199 A large, fresh-water aquifer lies below the 
site. Scientists agree that radioactivity would inevitably 
reach the aquifer and independent review has shown 
that water can percolate through the mountain at a rate 
much faster than previously thought, and that water has 
welled up in the region in the not so distant geologic 
past.200 This hydrogeologic activity, and other evidence 
(including the row of lava cones adjacent to the site, 
and GPS data) suggest the presence of a magma pocket 
below the site. In fact, DOE did analyze the scenario of 
a lava eruption through the site in the Yucca Mountain 
Environmental Impact Statement (EIS)—because it is 
credible. Unfortunately agencies like the US Geological 
survey have engaged in falsification of data201 rather 
than support disqualification of this fundamentally 
flawed site.

 
DaNGers assocIateD WItH 

“successful” oPeNING of Yucca mouNtaIN

Transportation routes to Yucca Mountain would run 
through 44 states on existing highways, rails and 
waterways, with routes passing through most major 
metropolitan areas.202 Inevitably, waste transportation 
accidents would occur:

• There are 60,000 tractor-trailer wrecks on interstates 
each year. This statistic, when applied to the esti-
mated 22,000 shipments over the next 38 years203 
to deliver waste to Yucca Mountain, makes this 
scenario an unacceptable threat to public health.204

Yucca Mountain, the proposed long- 
term repository for US radioactive 
waste, sits atop 33 fault lines.
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 • Three quarters of the nation’s first responders are 
volunteers and it is extremely unlikely that they 
would have received sufficient radiation training205 
to cope with the aftermath of an accident involving 
highly radioactive irradiated fuel.

 
“aDvaNceD fuel-cYcle tecHNoloGY— 

reProcessING—caNNot solve tHe Waste ProBlems 
aND Is INHereNtlY DaNGerous

The claim is often made that radioactive waste still 
contains 95 percent of its useable content and can 
be “recycled” as fuel for new, proliferation-proof 
reactors. This “recycling”, or reprocessing, would 
supposedly reduce the need for long-term storage 
and the associated quagmire of the Yucca Mountain 
site. However, these claims are being made outside 
the bounds of historical experience with reprocessing 
or the attendant economic considerations, technical 
barriers and geo-political realities.
 
The notion of reprocessing irradiated nuclear fuel is not 
a new one. The separation of plutonium and uranium 
from irradiated fuel was launched in the 1970s as 
part of a plan to make breeder reactors the dominant 
technology by 2000. However, this plan never 
materialized due to exorbitant costs, unmanageable 
pollution and the proliferation of weapons-useable 
nuclear materials as well as the unfulfilled promise of 
waste eradication. 

Falling far short of the promised boom, worldwide 
only a handful of reprocessing facilities were ever built 
and even fewer have been able to remain operational. 
The only private commercial reprocessing facility to 
operate in the US, at West Valley, New York, was 
such an environmental and fiscal disaster that only 
one year’s worth of fuel was reprocessed in six years of 
operation. The mess this activity left behind is estimated 
to eventually cost at least $5.2 billion206 to clean up. The 
three federal reprocessing facilities which were used to 
separate plutonium for the US nuclear weapons 
program, the Hanford Reservation in Washington 
State, Idaho National Laboratories and the Savannah 
River Site in South Carolina, are often characterized 
as among the most toxic locales on the planet. 

Just as no country has been able to engineer a solution 
for radioactive waste, no country has been able to safely 

or economically reprocess waste and achieve a closed-
loop fuel cycle. Japan’s Rokkasho reprocessing plant 
took 12 years to build and cost three times more than 
estimated to build.207 A study commissioned by the 
French government found that reprocessing is indu-
bitably uneconomical, having cost around $25 billion 
in excess of a typical once-through cycle, and cannot 
make even a meager contribution to the reduction of 
long-lived radionuclides in waste.208 In fact, the reverse 
happens since the same radioactivity is spread out over 
a larger volume–resulting in massive increases in “low-
level” waste. In “low-level” dumps these wastes are not 
sequestered from our environment, likely increasing 
the overall long term environmental impact.

Despite these problems, nuclear proponents still 
describe reprocessing as “recycling,” creating the false 
impression that 100 percent of wastes would be turned 
into reusable fuel, thereby eliminating the storage 
problem. Similarly, they have claimed that reprocessing 
would reduce the volume and radioactivity of resultant 
waste to such a degree as to render the legal capacity 
proposed for disposal at Yucca Mountain sufficient to 
solve the waste emergency currently facing the US. In 
actuality, waste storage capacity is determined by heat 
radiated rather than by volume, rendering this claim 
totally without substance.209

 
reProcessING aND ProlIferatIoN

After India’s 1974 test of a nuclear weapon derived 
from commercial reprocessing technology, the US 
declared a moratorium on commercial reprocessing, 
citing unjustifiable proliferation risks from the gen-
eration of separated plutonium in such quantities. 
While there has been negligible modification to the 
fuel separation process, referred to as PUREX, since 
the Cold War, industry proponents are declaring that 
new technologies will be proliferation-resistant. 

Once plutonium is separated from irradiated reactor 
fuel, it loses what experts have termed its “self-

The three facilities that were used to 
reprocess irradiated nuclear fuel in 
the US are among the most toxic sites 
on the planet.
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protecting” quality, meaning that the significantly lower 
temperature and radiation dose of separated plutonium 
allows for it to be safely carried on one’s person in an 
airtight container.210 Due to the high volume of fuel 
being handled at reprocessing facilities, it is virtually 
impossible to account for total plutonium output to 
within tens or even hundreds of kilograms, making 
it feasible for stolen plutonium to go undetected.211 
This is of concern because a simple nuclear device 
requires only six kilograms of plutonium, making the 
uncertainty in stockpile accounting of utmost concern. 

According to figures released from the International 
Atomic Energy Agency (IAEA), seizures of illicit 
radioactive material have doubled over the past four 
years, with more than 300 incidents worldwide of 
smugglers being intercepted in that time period.212

Recommencing reprocessing in the United States 
would send a dangerous message to the rest of the 
world, negating any legitimacy in attempts to bar 
other countries from operating or obtaining this very 
technology in the name of non-proliferation. 
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The risks of civilian nuclear programs being used 
for the development of nuclear weapons have 
been noted since the dawn of the nuclear era. As 

early as 1946, Robert Oppenheimer, speaking about 
the possibility of the US signing a treaty to abolish 
nuclear weapons, proclaimed that “we know very well 
what we would do if we signed such a convention: 
we would not make atomic weapons, at least not to 
start with, but we would build enormous plants, and 
we would call them power plants—maybe they would 
produce power.”213

There is an inextricable link between nuclear power 
and nuclear weapons. The technology for producing 
nuclear fuel is the same technology used to produce 
nuclear weapons materials. Proliferation-resistant 
technologies provide some barriers to proliferation, 
but there is no proliferation-free nuclear technology. 
Reprocessing and enrichment activities cannot be 
safeguarded and international treaty obligations are 
clearly not enforceable.

The associated dangers cannot be overstated. In fact, 
a high level panel of international experts convened 
by the United Nations Secretary General, identified 
nuclear proliferation as the number one threat to  
the international community, warning of “a real danger 
that we could see a cascade of nuclear proliferation 
in the near future.”214 The panel recommended 
the implementation of firm and urgent measures 
to reduce the risk of a nuclear attack, whether by  
State or non-State actors, and recommended 
States to “forego the development of domestic  
uranium enrichment and reprocessing facilities.”215 

Likewise, former Vice-President Al Gore has also 
expressed his concerns regarding proliferation risks 
associated with civilian programs: “For eight years 
in the White House, every weapons-proliferation 
problem we dealt with was connected to a civilian 
reactor program. And if we ever got to the point where 
we wanted to use nuclear reactors to back out a lot of 
coal —which is the real issue: coal—then we’d have to 
put them in so many places we’d run that proliferation 
risk right off the reasonability scale.”216

 
The cornerstone of the international non-proliferation 
regime, the Nuclear Non-Proliferation Treaty (NPT), 
leaves non-nuclear weapons states free to use and 
develop sensitive technology such as uranium 
enrichment and spent fuel reprocessing.217 Article 
IV of the NPT allows signatories to develop nuclear 
technology for “peaceful purposes”, calling it an 
“inalienable right.” The NPT constitutes a Faustian 
bargain by which non-nuclear weapons states agree 
not to develop or acquire nuclear weapons in return 
for access to nuclear technology. However, the NPT 
established the right of States parties to withdraw 
from the Treaty, providing only a 3-month advance 
notification to the Security Council. Therefore, this 
regime allows non-nuclear weapons States to benefit 
from the transfer of sensitive nuclear technology while 
parties to the Treaty and then withdraw in possession 
of such technology. North Korea, which withdrew 
from the Treaty in 2003, is a case in point. 
Nuclear weapons use either enriched uranium or 
plutonium to create an explosion of huge magnitude, 
equivalent to thousands of tons of TNT. 

Natural uranium must be enriched to increase the 
concentration of uranium-235 (the isotope essential 

The nuclear non-proliferation treaty 
allows non-nuclear weapons states to 
benefit from the transfer of sensitive 
nuclear tehconology while parties to 
the treaty, and then withdraw when in 
possession of such technology.

Nuclear proliferation has been 
identified by a United Nations high-
level panel as the number one threat 
to the international community.

Nuclear weapons proliferation concerns are increasing worldwide

CHAPTER 8
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for nuclear weapons), either in low concentrations 
to produce low enriched uranium, the fuel for power 
reactors, or in higher concentrations to produce high 
enriched uranium that can be used for weapons. 
The enrichment process constitutes the main barrier 
to producing weapons grade uranium and as the 
technology spreads around the world, so does the 
risk of state and non-state actors to overcome the 
technical barriers to producing uranium suitable 
for use in nuclear weapons. Indeed, the A. Q. Khan 
global proliferation network, which began with Khan’s 
employment at the European uranium enrichment firm 
Urenco (which is now building a uranium enrichment  
plant in New Mexico) transferred sensitive nuclear  
technology to Iran, Libya, and other countries, 
demonstrating the proliferation risks associated with 
civilian nuclear programs. 

Plutonium exists only in trace amounts in nature 
and it is generated as a by-product of nuclear reactor 
operations as part of the spent fuel mix. Under 
normal operating conditions, reactors produce low 
concentrations of plutonium-239, the isotope most 
useful for nuclear weapons. However, even if reactor-
grade plutonium is not the most convenient isotope to  
effectively build a nuclear bomb, it can nevertheless 
be used to make weapons. According to the DOE,  
“Virtually any combination of plutonium isotopes…
can be used to make a nuclear weapon. […] In short, 
reactor-grade plutonium is weapons-usable, whether 
by unsophisticated proliferators or by advanced nuclear 
weapon states.”218 

Plutonium can be separated from the rest of the reactor 
spent fuel by a chemical process called reprocessing. 
This separated plutonium is then mixed with  
other transuranic waste in a combination called mixed-
oxide fuel or MOX. This mix can then be used again 
in a reactor.

But plutonium is also the preferred material to build a 
nuclear weapon and thus separating it from the rest of 
the spent fuel increases the risks of proliferation. While 
plutonium reprocessing technology is simpler than 
uranium enrichment (because it involves separating 
different elements rather than different isotopes of the 
same element), this process requires highly advanced 
technology as remote-handling equipment because of 
the high radioactivity of the spent fuel. In contrast, 

separated plutonium is not highly radioactive and is 
an easy target for theft. As noted by the MIT report, 
“Radiation exposure from spent fuel that is not  
reprocessed is a strong, but not certain, barrier to theft 
and misuse.”219

Some eight kilograms of reactor grade plutonium are 
needed to make a bomb, while with weapons-grade 
plutonium that amount is reduced to five kilograms. 
The International Panel on Fissile Materials (IPFM), 
a group of independent nuclear experts from 15 
countries, estimates that there are roughly 1,700 tons 
of highly enriched uranium (HEU) and 500 tons of 
separated plutonium in the world, enough for more 
than 100,000 nuclear weapons.220 Most of the HEU 
and about half of the plutonium is a legacy of the 
Cold War nuclear arms race; the other half of the 
plutonium has been separated from spent nuclear 
power-reactor fuel—mostly in the UK, France and 
Russia. Two other countries, Japan and India, also 
have commercial reprocessing facilities. The IPFM 
acknowledges that one of the critical obstacles to 
reducing these stocks is precisely the uncertainty 
regarding the amounts of these weapons-grade 
materials held by various countries.

The planned “nuclear renaissance” raises serious 
proliferation concerns in an age of terrorism. If 
2,000 new nuclear power plants were built over the 
next several decades, the stockpiles of commercial 
plutonium would increase to some 20,000 metric 
tons by 2050, presenting uncalculated proliferation 
risks.221 Moreover, the Bush Administration plans 
to start developing a major international nuclear 
initiative, the Global Nuclear Energy Partnership 
(GNEP), which involves the reprocessing of the spent 
fuel from nuclear reactors and thus the separation of 
plutonium from other nuclear waste contained in 
the spent fuel mix. These plans should be regarded 
with extreme skepticism as they fly in the face of the 
conventional wisdom, as stated by the British Royal 
Society, that “the chance that the stocks of [civil] 

There is now enough enriched 
uranium and separated plutonium 
in the world to make some 100,000 
nuclear weapons.
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plutonium might, at some stage, be accessed for 
illicit weapons production is of extreme concern.”222 
Likewise, the IPFM, in its recently released report, 
acknowledged that the growing global stockpile of 
civilian plutonium separated from power reactor spent 
fuel is a worsening problem because of the Bush 
Administration’s endorsement of reprocessing as part of 
the GNEP program, ending 30 years of US opposition 
to reprocessing because of proliferation concerns.223

There are two main proliferation concerns regarding 
reprocessing and the separation of plutonium. 
On one hand, reprocessing increases the risk of  
plutonium being stolen by non-State agents and used 
for terrorism. On the other hand, States with access 
to reprocessing technology can use the separated  
plutonium to develop nuclear weapons in very short 
time periods.

The atomic test by North Korea in 2006 brought to 
nine the number of countries in the nuclear weapons 
club (US, Russia, UK, China and France are the five 
recognized nuclear weapons states, and are also the 
permanent members of the Security Council; India, 
Pakistan and Israel also possess nuclear weapons and 
are the only states which were never parties to the 
NPT). But, as the IAEA’s Director General has restated 
just recently, it is believed that as many as 40 countries 
have the capability to produce nuclear weapons.224

So how far has the technology spread? Nobody knows 
for sure, but the British counter intelligence agency 
identified over 360 private companies, university 
departments and government organizations in eight 
countries as having procured goods or technology for 
use in weapons programs. The MI5 report, entitled 
“Companies and Organisations of Proliferation Con-
cern”, was compiled in an attempt to prevent British 
companies from inadvertently exporting sensitive 
goods or expertise to organizations covertly involved in 
weapons of mass destruction programs and identified 
connections with Iran, Pakistan, India, Israel, Syria, 
Egypt and the United Arab Emirates.225 

Dr. ElBaradei, Director General of the Inter-
national Atomic Energy Agency (IAEA), 
acknowledged the proliferation risks asso-
ciated with civilian nuclear technology:

“Controlling access to nuclear-weapons 
technology has grown increasingly diffi-
cult. The technical barriers to designing 
weapons and to mastering the processing 
steps have eroded with time. […]While 
high-enriched uranium is easier to use in 
nuclear weapons, most advanced nuclear 
arsenals favour plutonium, which can be 
tailored for use in smaller, lighter weapons 
more suited for missile warheads. 

Plutonium is a by-product of nuclear-reac-
tor operation, and separation technology 
(“reprocessing”), also not proscribed 
under the NPT, can be applied to extract 
the plutonium from spent fuel for re-use 
in electricity production. Under the cur-
rent regime, therefore, there is nothing 
illicit in a non-nuclear-weapon state having 
enrichment or reprocessing technology, or 
possessing weapon-grade nuclear mate-
rial. And certain types of bomb-making 
expertise, unfortunately, are readily avail-
able in the open literature. 

Should a state with a fully developed 
fuel-cycle capability decide, for whatever 
reason, to break away from its non-prolifer-
ation commitments, most experts believe 
it could produce a nuclear weapon within 
a matter of months. […] Now, with 35-40 
countries in the know by some estimates, 
the margin of security under the current 
non-proliferation regime is becoming too 
slim for comfort.” 

“Towards a Safer World.” The Economist. October 16, 2003. 
Available at: http://www.iaea.org/NewsCenter/Statements/ 
2003/ebTE20031016.html
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Increasing the share of nuclear power in the US 
energy mix would do nothing to reduce our 
nation’s dependency on foreign sources of oil. The 

US is importing more oil each year—most of it from 
the world’s most unstable regions—increasing the 
country’s economical and political vulnerability and 
making oil dependency among the largest threats to 
our economy and national security. 

In 2005, the US spent some $250 billion in oil 
imports, which is about $20 billion per month or $25 
million per hour.226 The US imports almost 60 percent 
of the 20 million barrels of oil it consumes daily, and 
these numbers are projected to go up to 70 percent 
by 2025.227 Moreover, with only five percent of the 
world’s population, and two percent of the world’s oil 
reserves, the US consumes about 25 percent of global 
oil production.228

As staggering as these numbers may be, they would not 
be affected by an expanded reliance on nuclear power 
because only some three percent of the electricity 
produced in the US is from petroleum.229 As noted 

by Former NRC Commissioner Peter Bradford, 
“Nuclear power’s only substantial contribution to oil 
displacement in the US comes in regions in which 
natural gas displaced by nuclear power can penetrate 
further into oil’s share of the markets, such as space 
heating in New England.”230 Indeed, transportation 
is the sector that accounts for most of US oil 
consumption—about two-thirds of the country’s oil 
consumption is used by vehicles, which corresponds 
to roughly 13 millions barrels a day.231 Thus, possible 
nuclear power development would not have any 
influence over these statistics.

Moreover, the nuclear industry portrays nuclear 
power as a domestic energy source. While most of the 
uranium originally used in US nuclear plants came 
from domestic sources, by 2004 over 80 percent of 
the uranium used in domestic reactors came from 
foreign countries, with 51.8 million pounds being 
imported.232 Exporters of uranium to the US include 
Australia, Canada, Russia, Kazakhstan, Uzbekistan, 
South Africa and Namibia. 

Nuclear power does not lead to greater energy security or US energy independence

CHAPTER 9
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Although the nuclear industry asserts that levels of 
radiation emitted during normal reactor opera-
tions are not a public health threat, scientific 

evidence shows that no level of radiation exposure is 
safe. For years, concerns from the scientific community 
regarding the carcinogenic qualities and deleterious 
effects on chromosomes inherent in radiation routinely 
released from nuclear facilities have been pushed aside 
and relevant studies downplayed as anecdotal. 

However, the body of evidence has mounted to a point 
which is irrefutable. There is strong evidence published 
in medical journals showing elevated cancer clusters 
around reactors, particularly among children who are 
most vulnerable to the detrimental effects of radiation 
on cellular development.233 In fact, the risk from  
radiation exposure is now understood to have been 
initially underestimated by as much as ten to one  
hundred times.234

 
The US National Academy of Sciences, charged to 
investigate the dangers of low-energy, low dose radiation, 
has, after years of study, concluded there is no “safe dose” 
of ionizing radiation. Radiation in any amount will have 
serious cumulative risks.235 Further, the EPA in 2003  
officially acknowledged that accepted risk models which 
used “average humans” (adult males) functioned to  
diminish the severity of exposure to children under  
the age of 16, who have a cancer risk three to ten 

times higher than adults. In general, females are often  
more sensitive.236

The nuclear establishment purports that the science 
correlating cancer with radiation from nuclear facilities 
is inconclusive and consistently dismisses statistically 
significant appearances. However, over the past few 
decades there have been numerous studies which 
have enhanced our understanding of the carcinogenic 
properties of radiation. One universal property is that 
children and fetuses are exponentially more susceptible 
to its harmful effects and that low doses can cause 
serious cumulative effects. In 1990, the National Cancer 
Institute conducted the only government sponsored 
study of cancer in areas surrounding nuclear power 
stations, in which they revealed a significant increase 
in childhood leukemia in counties closest to reactors in 
the years after operations began.237  However, despite 
these findings, the claim is repeatedly made that the 
health risks from small amounts of radiation, if any, 
are low relative to other health risks.

 
Nuclear reactors release raDIatIoN 

as a Part of Normal oPeratIoN

Even under optimal operating circumstances nuclear 
plants release radiation into the environment. 
According to the Federal Register notice, each re-
licensing is expected to be responsible for the release 

Even routine operations of nuclear reactors result in radiation releases and health impacts

CHAPTER 10

Source: US Nuclear Regulatory Commission, Radiation Exposure Information and Reporting System. Available at: http://reirs.com/effluent/EDB_main.asp 

 

IsotoPe mIcrocurIes NatIoNal rIsK

Strontium-90 62.3 1st

Strontium-89 6,233.0 2nd

Barium-140 8,672.0 2nd

Iodine-131 10,770.0 9th

oyster creek, New Jersey, Nuclear reactor
airborne emissions of four selected radio-Isotopes (2003)
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of 14,800 person-rem of radiation during its 20-year 
life extension.238 The NRC calculates that this level 
of radiation release spread over the population will 
cause 12 cancer deaths per reactor. If the licenses for 
the entire fleet of 103 operable reactors in the USA 
are extended, the NRC will have authorized 1236 
“premeditated” cancer deaths; assuming their risk 
assessment is correct—some critics estimate the yield  
of cancer to be higher per unit of radiation dose.239  
Thus, just because levels of radiation exposure are 
permissible under federal regulations does not mean 
that they are safe. The risk from exposure to radiation 
allowed at the regulatory limit can induce approximately 
one cancer in 100 members of the public exposed  
over a 70 year lifetime.
 
The Oyster Creek nuclear station consistently ranks 
among the top ten reactors for airborne emissions of 
radioactive isotopes (see table), but, as far as the NRC 
is concerned, it is still a strong candidate for a twenty 
year license extension without remediation measures. 

 
reWrItING HIstorY: HealtH ImPacts from 

tHree mIle IslaND aND cHerNoBYl

The nuclear accidents at Chernobyl in 1986 and 
Three Mile Island in 1979 are the two most significant 
radiation releases from nuclear reactors. However, as 
these events recede from public memory, the industry is 
attempting to rewrite the tragedies into success stories. 
Using compromised scientific methodology, it is now 
being claimed that the biological effects were minimal, 
and that the most significant health impacts from these 
major releases of radioactivity has been mental stress 
and paranoia. 

Independent analysis of the diseases around Three Mile 
Island subsequent to the March 1979 accident con-
cluded that the accident did increase cancer incidence 
among the local population, and that government 
reported radiation doses were grossly underestimated. 
This study used measurement of actual radiation-
induced gene damage among the local populace to 
conclude that leukemia and lung disease increase was 
due to radiation exposure from Three Mile Island.240 It 
was shown that people living within the 10 mile radius 
around the plant experienced an increase of 64 percent 
in new cancer rates during the years 1981-1985 as 
compared to pre-accident rates from 1975-1979.241 

However, this particular study team concluded that 
there was “no link” between the radiation exposure and 
cancer, suggesting instead that stress and diagnostic 
practices could account for such a rise. 

In the explosion of the nuclear reactor at Chernobyl 
in April 1986, at least 100 times as much radiation 
was released as by the two atomic bombs dropped on 
Hiroshima and Nagasaki combined.242 Twenty years 
later, the IAEA, an international promoter of nuclear 
power, released a report outlining the “true scale” of 
the disaster.243 This report grossly understated impacts 
to health and the environment in the region, eliciting 
an outpouring of criticism from the scientific establish-
ment and public health community alike. Among the 
most contentious conclusions of the report were that 
total casualties to date were only 50, and that 4000 
more people were eventually expected to die as a result 
from the accident.244 

Moreover, in a supreme statement of condescension 
and detachment, the report declared that the greatest 
health impacts were mental, induced by displacement, 
poverty and “paralyzing fatalism.”245 However, many 
of the health effects seen in humans and attributed to 
causes other than radiation (relocation, mental health, 
etc.) are also seen in birds nesting around the Cher-
nobyl area. These effects include reduced reproduction 
and survival rates, abnormal sperm, increased incidence 
and type of external abnormalities (internal abnormali-
ties were not researched) which were associated with 
lower survival prospects. Since animals cannot be said 
to suffer from the same types of stresses at Chernobyl as 
humans (displacement and poverty, etc.), similarity in 
abnormalities between humans and animals points to 
radiation, not mental anguish, as the cause of human 
health problems. According to the study on birds, “The 
cause of these effects is likely to be a combination of 
mutation rates having increased by up to more than a 
factor of 10… and elevated teratogenic effects of radio-
active isotopes in the environment, possibly caused by 
depletion of antioxidants by radiation246” Proponents 
of nuclear power love to claim that the wildlife around 
Chernobyl is thriving without human habitation and 
therefore radiation effects are minimal. These studies 
show how international bodies like the IAEA continue 
to mask the truth with unsubstantiated assumptions, 
putting humans, animals and the environment at risk 
for their own gain.
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In a parallel effort to uncover the health impacts 
of Chernobyl after 20 years, an independent paper 
authored by 52 respected scientists in the field and 
region projected nearly a 250,000 added cancer cases, 
with fatalities topping 100,000.247 

Thus, the transparency of the nuclear establishment 
is called into question when the international agency 
responsible for ensuring nuclear technology and 
management deliberately misrepresents relevant science. 
Not only is this defense an affront to the memory 
of many who lost their lives and many more whose 
suffering continues, but it is made in contradiction 
to the larger body of scientific study and survivor 
testimony. Indeed, former UN Secretary-General 
Kofi Annan has said that “Chernobyl is a word we 
would all like to erase from our memory.” But, “more 
than 7 million of our fellow human beings do not 
have the luxury of forgetting. They are still suffering, 
everyday, as a result of what happened.” He also stated 
that the exact number of victims may never be known, 
but that three million children require treatment and 
“many will die prematurely… Not until 2016, at the 
earliest, will be known the full number of those likely 
to develop serious medical conditions” because of 
delayed reactions to radiation exposure, he said.248 

 
trItIum: a case stuDY IN 

coNtamINatIoN from Nuclear facIlItIes

As of August 2006, tritium leaks into groundwater have 
been detected at 19 reactors around the US, and experts 
contend that this is only the tip of the iceberg.249 In the 
face of concerned communities and expert testimony 
to the contrary,250 the nuclear industry and NRC hold 
that these unchecked radioactive releases pose no 
threat to human health or environmental protection. 
However, many of these leaks were identified after 
years of drainage and in one case the public was not 
made aware of a leak of millions of gallons of tritium-
loaded water which seeped into groundwater, drinking 
wells and waterways.215 

A recent report from the NRC revealed that tritium 
can reach the environment and drinking water  
supplies undetected through equipment that is not 
subject to regular inspection and maintenance.252 In 
fact, the authors uncovered multiple reasons, from 
nonexistent regulatory oversight to sub-standard, 

underground reactor hardware, explaining the recent 
flood of leak detection. 

However, in response to these incendiary findings, 
the NRC has proposed only voluntary guidelines, 
claiming that a voluntary initiative spearheaded by 
the industry lobbying group, NEI, will be sufficient 
to correct shortcomings and provide for public safety. 
Because there is no economically feasible way to filter 
tritium out of aqueous releases from reactors, the NRC 
has therefore not required any abatement practices or 
technology from the industry. While the Commission 
and industry alike maintain that there are no impacts 
from these unplanned and unmonitored releases, these 
assertions do not reflect the current body of scientific 
evidence on the subject or an institutional priority to 
protect public health from potential dangers. Nuclear 
utilities repeatedly state that tritium is one of the “least 
harmful” of radioactive particulates present in nuclear 
fuel and that NRC permissible limits for drinking 
water are not exceeded, thereby ensuring no potential 
for harm to the public.253 

However, tritium has the same chemical behavior as 
hydrogen, meaning that it readily bonds with oxygen 
to form radioactive, or tritiated water, which when 
ingested, is readily absorbed into disparate organs 
and tissues, spreading radiation throughout the body 
quickly and effectively. Tritium is unique in that it 
can cross the placental barrier, exposing fetuses to 
dangerously high internal doses of radiation254 and 
laboratory study has demonstrated significant cellular 
damage at extremely low doses to be more severe than  
previously thought.255 This “extra” damage from tritium  
exposure remains unaccounted for in radiation expo-
sure regulations.

 
“NeW scIeNce” aND  “No scIeNce”: 

cell stuDIes aND sYNerGIsm

Since the early 1990s, a new body of primary scientific 
study has been devoted to certain radiation effects not 
previously recognized or accounted for in radiation 
regulation. These effects include the “bystander effect” 
and “genomic instability.” Bystander effect describes 
a phenomenom where a cell not originally struck by 
radiation, shows damage from that radiation exposure. 
Genomic instability occurs after a cell seems to 
repair itself properly, but when the cell reproduces, 



its descendents nonetheless show damage from the 
radiation exposure of the parent cell. Neither of 
these effects are accounted for in radiation exposure 
protection standards because they were unknown until 
recently. Even now that they are known, accounting 
for their effects in radiation impacts is tricky. These cell 
study findings suggest that the concern that radiation 
is permanently and unpredictably mutating the gene 
pool should be taken seriously. The New Scientist 
quotes a report that calls genetic or chromosomal 
instabilities caused by radiation exposure a “plausible 
mechanism” for explaining illnesses other than cancer, 
including “developmental deficiencies in the fetus, 
hereditary disease, accelerated aging and such non-
specific effects as loss of immune competence.”256 

Radiation regulations do not account for synergistic 
effects between radiation and other chemicals and toxic 
substances released into the biosphere. Accounting for 
this will be difficult because there are few studies on 
synergistic effects of radiation and other toxins such as 
organochlorides, heavy metals and even common sub-
stances. True to form, the International Commission 
on Radiological Protection (ICRP) does not account 

for any of these potential effects. There are some stud-
ies on increased damage from synergistic effects of 
radiation and common substances such as caffeine, 
chlorine and bacteria. Much more research is needed, 
but this need is no excuse for leaving the most vulner-
able populations unprotected now.

Despite all of the unknowns of radiation exposure, and 
the sensitivity of certain populations such as women 
and children, regulators do not require protective 
measures commensurate with potential dangers, 
including permanent damage and contamination of 
the human gene pool. For these reasons, precaution 
should be the default regulatory position, with the 
burden to prove safety clearly on industry. As shown in 
a recent historical survey on the Precautionary Principle 
in public policy, regulatory and advisory bodies on 
radiation health impacts have always been slow to react 
to [...] “mounting incontrovertible evidence…where 
precaution has sometimes been lacking despite the clear 
warnings given...”257 We must act to protect the most 
vulnerable; once releases of radioactivity and radiation 
exposures have occurred, there is no going back.

45
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In the last few years, much of the public discourse 
about nuclear energy has been marked by stepped-
up, bold claims by the industry. We hear that 

nuclear energy is clean, safe and a vital component 
in the battle against climate change. However, much 
of this misinformation has gone largely unchallenged 
in the media and the resulting public discourse has 
suffered from a lack of intellectual honesty. The US 
is the world’s largest consumer of energy and we need 
drastic change, but this cannot happen until the issues 
are discussed and resolved honestly and objectively. 
Towards that end, this section is an analysis of some of 
the nuclear proponents and reasons why they should 
be more carefully questioned and scrutinized.

 
cleaN aND safe eNerGY coalItIoN (case), 

PatrIcK moore aND cHrIstIe toDD WHItmaN

The image of nuclear power understandably suffered 
from expense, cost overruns, accidents, the vulnerability 
to terrorism as well as the unsolved waste problem. One 
of the industry responses to these serious problems has 
been to launch public relations campaigns aimed at 
greening their image and obfuscating the facts.

As noted by the Columbia Journalism Review:

“To that end the Nuclear Energy Institute, with 
the help of Hill & Knowlton, formed something 
called the Clean and Safe Energy Coalition. To co-
chair it the institute hired a pair of environmental 
consultants, a duet to sing pro-nuclear songs. 
Christine Todd Whitman, of Whitman Strategy 
Group (which “can help businesses to successfully 
interact with government to further their goals,” 
according to its Web site), and Patrick Moore, of 
Greenspirit Strategies, were hired for their résumés: 
Whitman, a former New Jersey governor, is known 
as the outdoorsy and moderate Republican who 
ran the Environmental Protection Agency for two 

years under George W. Bush; Moore was with 
Greenpeace in the 1970s and early 1980s. Part of 
the thinking, surely, was that the press would peg 
them as dedicated environmentalists who have 
turned into pro-nuke cheerleaders, rather than as 
paid spokespeople.”258 

The effort had been successful. “The Washington Post 
quite properly noted in the bio box of an op-ed by 
Moore on April 16—going nuclear; a green makes 
the case—that he and Whitman co-chair a nuclear-
industry-funded effort. But in a May 25 article the Post 
simply referred to Moore as an ‘environmentalist’ and 
a cofounder of Greenpeace—without mentioning any 
industry ties. The Boston Globe ran a Whitman/Moore 
op-ed on May 15, identifying them as ‘co-chairs of 
the Clean and Safe Industry Coalition’ without giving 
readers a clue to what that coalition is. And in some 
stories, columns, and editorials, the San Francisco 
Chronicle, the Boston Herald, the Baltimore Sun, the 
Richmond Times-Dispatch, the Rocky Mountain News, 
The New York Times, and CBS News all referred to 
Moore as either a Greenpeace founder or an environ-
mentalist, without mentioning that he is also a paid 
spokesman for the nuclear industry.”259

According to the Columbia Journalism Review it is 
“[...]maddening that Hill & Knowlton, which has an 
$8 million account with the nuclear industry, should 
have such an easy time working the press.”260 Therefore, 

“It is maddening that Hill and 
Knowlton, which has an $8 million 
account with the nuclear industry, 
should have such an easy time 
working the press.” 
                    —Columbia Journalism Review

PROPAGANDA MACHINE: MISLEADING POLLS AND PSEUDO EXPERTS
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given the obvious industry hand in this propaganda, it 
is clear that the issue of who is speaking and what they 
are saying in this discourse deserves greater scrutiny.

Patrick Moore was on board the inaugural Greenpeace 
voyage, and he remained with Greenpeace until 1986. 
This background has enabled the nuclear industry to 
position Mr. Moore as a symbol of wide environmen-
talist support for nuclear energy.

The media has been led to refer to Patrick Moore as the 
Greenpeace co-founder turned pro-nuclear advocate, 
crediting him as an environmentalist representing an 
independent perspective. But Mr. Moore left Green-
peace more than 20 years ago and has since apparently 
undergone a radical transformation of thought: 

• In 1976: “Nuclear power plants are, next to nuclear 
warheads themselves, the most dangerous devices 
that man has ever created. Their construction and 
proliferation is the most irresponsible, in fact the 
most criminal, act ever to have taken place on the 
planet.”261 

• Now: “Nuclear energy is actually, if you look 
at the statistics, one of the safest industries in  
this world, and it also is one of the cleanest 
industries in this world, in that it does not release 
greenhouse gases.”262

Such a radical change in thought deserves some analysis 
of a speaker’s motivation. Thus, it is important to 
look at what Moore has been saying and doing. Since 
leaving Greenpeace in 1986, Mr. Moore has been the 
front man for several industry-backed public relations 
campaigns under the mantle of environmentalism. 
For example, in 1991, Mr. Moore was hired as a full-
time paid director and spokesperson for the British 
Columbia Forest Alliance.263 However, the Alliance was 
set up as a front group for timber companies as part 
of a pro-logging media strategy, and Moore admitted 
that most of the Alliance’s budget, some $2 million 
annually, came from the forest industry.264 

In 1991, Mr. Moore created Greenspirit Strategies, a 
consultancy firm “focusing on environmental policy 
and communications in natural resources, biodiversity, 
energy and climate change.”265 While Moore admits 

he is very well paid for his speaking and consulting 
services, he declines to disclose any specific amounts.266 
Thus, Moore cannot be simply presented as an 
environmentalist without any reference to his paid 
post with the nuclear industry. In a world of ever more 
sophisticated spin strategies, responsible media should 
do better. 

Moore himself warned in 1976, “It should be 
remembered that there are employed in the nuclear 
industry some very high-powered public relations 
organizations. One can no more trust them to tell the 
truth about nuclear power than about which brand 
of toothpaste will result in this apparently insoluble 
problem.” His words hold true today, even if he was 
essentially forecasting his own future.

 
PuBlIc oPINIoN PollIING

Public opinion polls proffered by the nuclear industry 
show strong support for nuclear power. One recent 
poll suggests that a large majority of Americans agree 
that nuclear power will play an important role in 
meeting future electricity demand and agree with 
the construction of new reactors (86 percent and 73 
percent, respectively, in the 2006 poll).267 

However, these findings come from Bisconi Research, 
Inc. (BRi), which is run by a previous vice president of 
the Nuclear Energy Institute for 13 years, who is also 
a member of the Board of Directors of the American 
Nuclear Society.268 Therefore, at a minimum, these 
affiliations should be noted by responsible media when 
referring to this polling.

Indeed, some of the surveys commissioned by media 
organizations and independent research centers reveal 
support for nuclear power, but with less expressive or 
extreme figures than the ones reached by BRi. A poll 
by Bloomberg/Los Angeles Times concluded that 61 
percent of Americans support nuclear power as a source 
of energy in order to prevent global warming,269 and a 
survey by Opinion Dynamics/Fox News showed that 
47 percent of respondents favor building more nuclear 
power plants, while 43 percent oppose it.

Meanwhile, the greater body of public opinion polls 
show strong opposition to nuclear power:
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• A May 2007 poll conducted by RBC Capital Mar-
kets found that 83 percent of respondents would 
oppose the construction or re-commissioning of a 
closed reactor near their homes, while 60 percent 
would support construction of a solar power plant 
and 57 percent would support a wind power plant 
near their homes.270

• Polling conducted by Yale University in 2005 
found that 86 percent of Americans support 
greater funding for renewable energy research and 
development and only 36 percent favor construct-
ing new nuclear power plants.271 

• A poll conducted by ABC News/Washington  
Post in June 2005 shows that 64 percent of  
Americans oppose the building of more nuclear 
power plants.272 

• A survey by the Bloomberg/Los Angeles 
Times from August 2006 shows that 52 
percent of Americans believe that alternative 
energy sources are a better option when it  
comes to reducing American dependence on 
foreign fossil fuels—only six percent preferred 
nuclear power.273 

• A 1999 poll on the benefits of science and 
technology concluded that nuclear weapons and 
nuclear power are the only scientific advances the 
American public does not embrace.274 

• A 2005 pool found that 53 percent of Americans 
opposed the government promotion of increased 
use of nuclear power.275 In February 2006, nuclear 
energy remained a relatively unpopular option 
with only 44 percent in favor, while 86 percent of 
respondents supported improved fuel efficiency for 
cars and trucks, 82 percent supported increased 
federal funding for research on wind, solar and 
hydrogen technology, and 78 percent favored tax 
cuts to energy companies conducting research on 
these alternative energy sources.276

• Even an IAEA report commissioned in 2005  
shows that 49 percent of Americans are against 
the building of new nuclear plants compared to 
40 percent who are in favor. The percentage of 
people against new nuclear power plants rises 
to 59 percent when analyzing the cumulative  
data from the 18 different countries involved in 
the survey.277
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Our climate and energy crises are real, and 
we need a paradigm shift with an aggressive 
and rapid transition to sustainable energy.  

The barriers to this transition are political, not  
technological, and can be overcome. Indeed, failure 
to make the transformation to clean, safe, renewable 
energy sources would leave an inexcusable legacy for 
future generations. 

Misleading nuclear industry propaganda, coupled with 
aggressive lobbying, is resulting in an enormous disservice 
to the public good because it impedes our nation’s 
and the world’s ability to address global warming. As 

Amory Lovins has pointed out, “every dollar invested 
in nuclear expansion will worsen climate change 
by buying less solution per dollar…” Quite simply,  
the proposed “nuclear renaissance” would divert  
precious resources from cheaper, faster solutions  
into a technology that has proliferation, terrorism, 
public safety and environmental concerns of 
unparalleled consequence.

Our choice is stark: we can effectively address the 
climate crisis or we can expand the nuclear industry. 
We can’t do both. Fortunately, while stark, the choice 
is both clear and easy.

CONCLUSION
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