
Nuclear Energy
Should the U.S. build more nuclear power plants?

P
resident Bush has recommended building more

nuclear energy plants in response to high oil and

natural gas costs and continuing concern about

global warming. Advocates say nuclear power is

the only large-scale energy source that does not contribute to

global climate change. The Energy Department is working with

industry to find sites for new, safer reactors, and Congress has

approved subsidies for companies that build the first plants. Oppo-

nents fear that accidents or terrorist strikes on reactors could

contaminate large areas, and that nuclear fuel could be stolen

and used for weapons. They also argue the United States does

not have an acceptable, long-term policy for managing nuclear

waste and that renewable energy is safer, cleaner and more afford-

able. Meanwhile, critics say a nuclear pact recently proposed by

Bush between India and the United States undercuts nuclear non-

proliferation efforts.
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Nuclear Energy

THE ISSUES
C ritics scoffed when

plans were announced
in 2002 to spend $1.8

billion upgrading the Browns
Ferry nuclear power plant in
northern Alabama, which had
been sitting idle since a 1985
fire and a series of operating
problems.

“For the same amount of
money, they could build a
brand-new reactor that’s safer
and has a longer life,” said
David Lochbaum, director of
the Union of Concerned Sci-
entists’ (UCS) Nuclear Safety
Project and a former Browns
Ferry engineer. “It’s like try-
ing to dust off an eight-track
tape player rather than buy-
ing a DVD system.” 1

But after extensive modi-
fications, the 25-year-old plant
is scheduled to restart in May
2007, and with a higher
power output. “This invest-
ment will pay dividends for
the families, businesses and
industry of the [Tennessee]
Valley in the forms of low-cost power,
cleaner air and economic growth,”
said Bill Baxter, director of the Ten-
nessee Valley Authority (TVA). 2

Nuclear advocates see the resur-
rection of Browns Ferry as a sign that
nuclear power, which has produced
about 20 percent of U.S. electricity
annually since 1990, is poised for
new growth. They say it offers the
best option for addressing the na-
tion’s converging challenges of rising
energy demand, high fossil-fuel prices,
unreliable foreign energy suppliers
and concerns about air pollution and
climate change.

In his 2006 State of the Union ad-
dress, President Bush complained
that America is “addicted” to oil and

proposed increasing research on en-
ergy sources, including nuclear power,
to reduce U.S. reliance on imported
oil. “By applying the talent and tech-
nology of America, this country can
dramatically improve our environment,
move beyond a petroleum-based econ-
omy and make our dependence on
Middle East oil a thing of the past,”
said Bush.

“The United States needs more
electricity production capacity starting
after 2010,” says Marvin Fertel, senior
vice president of the Nuclear Energy
Institute (NEI). Congress is consider-
ing new restrictions on the amount of
pollutants — including sulfur dioxide,
nitrogen oxide, mercury and carbon
dioxide — power plants can emit after

that date. That would severely
limit energy companies’ abil-
ity to use coal, even as dwin-
dling supplies have driven
up natural gas prices. What
the nation needs is other op-
tions, he adds. “Nuclear plants
are performing well, and the
industry has consolidated and
become more efficient, so
they offer operating certain-
ty and price stability.”

But before nuclear power
can become a more impor-
tant source of non-polluting
energy, the industry and pol-
icymakers must first figure out
how to lower the cost of build-
ing and operating modern nu-
clear plants, reduce the risk
of nuclear accidents, manage
radioactive waste and pre-
vent nuclear proliferation. 3

“We can’t assume that so-
ciety will continue to accept
nuclear energy unless we can
sufficiently reduce its prolif-
eration, waste, safety and ter-
rorism liabilities — and it’s an
open question as to whether
we can manage those risks,”
says John Holdren, a profes-

sor of environmental policy at Harvard
University and co-chair of the Nation-
al Commission on Energy Policy.

But the rewards of successfully ex-
panding nuclear energy would be far-
reaching, according to Holdren, help-
ing to address both global climate
change and the growing competition
for natural gas. 4 “It can’t be the whole
solution, but it would help,” he says.

The threat of nuclear-weapons de-
velopment by Iran and North Korea
and the recent controversy over U.S.
nuclear assistance to India underscore
the concern about proliferation. (See
sidebar, p. 228.)

On March 2, Bush proposed help-
ing India meet its growing civilian
energy needs while allowing it to
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Construction of the Department of Energy’s nuclear-
waste repository inside Nevada’s Yucca Mountain is far
behind schedule. If licenses are granted and the facility
is completed, it will store sealed casks containing 70,000

tons of high-level radioactive waste from commercial
power plants as well as atomic fuel from nuclear ships.
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continue developing nuclear weapons.
Supporters said the pact was essen-
tial to maintaining nuclear stability in
the region, but critics said it under-
mined nuclear non-proliferation efforts.

“I’m trying to think differently,”
Bush said in New Delhi. “Not to stay
stuck in the past, and recognize that
by thinking differently, particularly on
nuclear power, we can achieve some
important objectives: one of which is
less reliance on fossil fuels, second,
to work with our partners to help
both our economies grow and third-
ly is to be strong in dealing with non-
proliferation issues.” 5

In 2004, the nation’s 103 existing nu-
clear plants — down from 111 in 1990
— were producing power at a record
90.5 percent of total licensed capacity,
up from 66 percent in 1990. 6 With
power consumption projected to rise
sharply in the next several decades,
nuclear advocates say it’s time for ex-
pansion.

“In the 21st century, our nation will
need more electricity, more safe, clean,
reliable electricity,” said Bush while vis-
iting Maryland’s Calvert Cliffs nuclear
plant in June 2005. “It is time for this
country to start building nuclear power
plants again.” 7

No new nuclear plants have been
ordered in the United States since 1979,
when an accident at the Three Mile Is-
land plant near Middletown, Pa., trig-
gered a partial meltdown. There were
no injuries, but the resulting opposition
to new plants continues today. “Nuclear
energy is too expensive, it’s unsafe and
we don’t have a good solution for han-
dling high-level waste,” says Anna Au-
rilio, legislative director of the U.S. Pub-
lic Interest Research Group (US PIRG).
Moreover, she says, the industry’s opti-
mistic cost estimates for new plants “are
not borne out by the facts.”

Nuclear-energy critics say the Nuclear
Regulatory Commission (NRC) is not ag-
gressive enough at regulating the indus-

try, citing the 2002 discovery that corro-
sion at Ohio’s Davis-Besse nuclear plant
had nearly eaten through the steel
around the reactor’s radioactive core. The
General Accounting Office (now the
Government Accountability Office) called
the incident the most serious at a U.S.
commercial reactor since Three Mile Is-
land. The NRC failed to detect the cor-
rosion because its oversight “did not pro-
duce accurate information on plant
conditions,” said the GAO. 8

For its part, the NRC levied a record
$5.45 million fine against the plant’s own-
ers in 2005. In early 2006 the owners
agreed to pay a $28 million fine to es-
cape criminal prosecution for providing
false information to the NRC about the
reactor; three former plant employees
eventually were indicted by a federal
grand jury. 9

Lochbaum says plant owners should
be required to fix known safety prob-
lems more quickly and the NRC
should have more sophisticated ways
to monitor reactors as they age. “Sur-
prises keep coming up,” he says. “We
haven’t done a good job of picking
the most vulnerable areas to monitor
for aging, and sometimes inspections
look at the right areas but don’t catch
problems.” (See “At Issue,” p. 233.)

While the NRC describes itself as
“a pain in the neck” regulator for-
bidden by law from promoting nu-
clear power, Lochbaum also says the
NRC is under pressure to do just that.
“Congress and the administration
have been hammering the NRC to get
out of the industry’s way and not be
a regulatory burden, and the com-
mission has heard the message,” he
says. For example, he says, before the
problems at Davis-Besse were un-
covered, the NRC had diverted per-
sonnel from inspections there to work
on extending reactor licenses, a con-
tention the NRC denies.

Overall safety at U.S. nuclear plants
has improved dramatically since the
1980s. “There’s no such thing as per-
fect safety, but the probability of an
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Nuclear Plants Operate in 31 States

Source: Nuclear Energy Institute, March 2, 2006

The 103 commercial nuclear power plants operating in 31 states 
produce about 20 percent of the nation’s electricity. The newest 
plant is Tennessee’s 1996 Watts Bar 1; the oldest plant is Nine Mile 1 
in New York state, built in 1969.
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accident is far smaller today than it
was 10 or 20 years ago,” says Robert
Budnitz, head of the Nuclear and Risk
Science Group at Lawrence Livermore
National Laboratory and former NRC
research director. “Significant events,”
such as reactor shutdowns and prob-
lems with important safety equip-
ment, fell from an average of 0.9 per
year per plant in 1989 to 0.02 in 2003,
and unplanned automatic shutdowns
declined nearly tenfold from 1980
through 2004. 10

“The industry is proud of this im-
provement, and it has a right to be
proud,” says Budnitz. “Nuclear oper-
ators have analyzed the causes of fail-
ures at reactors and reduced accidents
and safety events significantly. Better
training has made the work-force cul-
ture at nuclear plants more profes-
sional and respectful of rules, and the
industry has become much more re-
sponsible about policing itself.”

But an even more ominous cloud has
descended over nuclear safety since the
terrorist attacks of Sept. 11, 2001. Many
Americans now worry that terrorists might
target nuclear reactors, especially since
the 9/11 hijackers reportedly discussed
crashing jet planes into a nuclear facili-
ty near New York City. 11

Although the NRC has tightened
security requirements, ordered more
frequent and realistic attack training
and insists there are multiple, redun-
dant layers of safety and security to
protect against even a large com-
mercial aircraft, critics say plants still
are vulnerable. Officials in communi-
ties surrounding nuclear plants now
worry that residents cannot be evac-
uated quickly in emergencies, espe-
cially if populations have increased
since the plants were built. (While
the NRC evaluates evacuation plans,
primary off-site evacuation responsi-
bility lies with local authorities.)

As lawmakers and communities
debate the need for more nuclear
power plants, here are some issues
they will consider:

Can nuclear power “solve” the
global-warming problem?

Now that scientific consensus affirms
that greenhouse-gas emissions from
human activities are warming Earth’s
climate, the nuclear industry contends
that nuclear power is the best option
for meeting rising energy demand with-
out exacerbating climate problems. Nu-
clear reactors generate electricity with-
out emitting carbon dioxide and other
pollutants — called greenhouse gases
— that hold heat in the atmosphere.
Power plants burning coal, oil and nat-
ural gas produced 39 percent of U.S.
carbon dioxide emissions in 2003. 12

But nuclear-power capacity would
have to expand dramatically to elim-
inate enough greenhouse emissions
to make a difference. Nuclear plants
generated 789 terawatt-hours * of elec-
tricity in 2004 — or about 22 per-
cent of the nation’s electrical power.
By 2030 the U.S. Energy Information
Administration (EIA) predicts that nu-
clear plants will generate only about
871 terawatt-hours — and that’s if six

new 1,000-megawatt reactors are
built and 2,000 megawatts of uprates
(capacity increases) are made at ex-
isting plants. But demand will have
risen so sharply by then, says the
EIA, that nuclear power will end up
providing only about 16 percent of
total U.S. power generation — a small-
er share than it provides today. 13

To significantly reduce climate change,
according to a 2003 Massachusetts In-
stitute of Technology (MIT) study, world
nuclear capacity would have to rough-
ly triple by 2050, with the United States
adding 200 or more new reactors. 14

Industry representatives admit that growth
on anything approaching this scale would
be a serious challenge.

Even so, some prominent environ-
mentalists have called recently for re-
thinking the issue of nuclear power in
view of the potential threat from cli-
mate change. “Renewable energies,
such as wind, geothermal and hydro
are part of the solution,” wrote Green-
peace co-founder Patrick Moore in early
2005. “Nuclear energy is the only non-
greenhouse-gas-emitting power source
that can effectively replace fossil fuels
and satisfy global demand.” 15* A terawatt is equivalent to 1 trillion watts.

Industry Safety Has Improved

The decreasing number of so-called significant events at U.S. nuclear 
plants each year is one of many indicators of the industry’s improving 
safety record, according to the Nuclear Regulatory Commission.

Source: Nuclear Regulatory Commission, “NRC Information Digest,” December 2005
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However, most environmental orga-
nizations remain strongly opposed to
nuclear energy because of unresolved
concerns about safety and radioactive
waste. Bishop Hugh Montefiore, former
chairman of the British group Friends
of the Earth, was forced to leave the
board in late 2004 because of his sup-
port for nuclear power. 16

In June 2005, Sens. John McCain, R-
Ariz., and Joseph I. Lieberman, D-Conn.,
put the issue to a test when they of-
fered a revised version of their Climate
Stewardship Act, which would require
the United States to cut its greenhouse-
gas emissions. The measure had been
supported by 43 senators when it was
first offered in 2003, but McCain and
Lieberman added federal loan guaran-
tees for construction of advanced nu-
clear reactors and other zero-greenhouse-
gas energy plants to the 2005 version.
“The idea that a zero-emission technol-
ogy such as nuclear has little or no
place in our energy mix is just as an-
tiquated, out-of-step and counterpro-
ductive as our continued dependence
on fossil fuels,” said McCain. 17

However, the measure was defeat-
ed by a wider margin than in 2003 after
nearly all major environmental groups
opposed the inclusion of nuclear
power. “Adding expensive and unnec-
essary subsidies to a global-warming
bill doesn’t increase support for doing
something about the issue,” argues US
PIRG’s Aurilio.

The United States has limited options
for meeting rising electricity demand with-
out increasing greenhouse emissions.
Environmentalists want investments in
energy conservation and renewable fuels
such as wind and solar energy. Re-
newable sources other than hydropow-
er generated about 2 percent of U.S.
electricity supplies in 2004, and the EIA
says this share will increase only slight-
ly by 2030. But policy choices could
substantially increase renewable energy’s
market share, according to the biparti-
san National Commission on Energy Pol-
icy, which estimated that with more funds

for research and development and bind-
ing limits on greenhouse-gas emissions,
non-hydro renewable-energy sources
could generate up to 10 percent of U.S.
electricity supplies by 2020. 18

But even though oil and gas prices
have risen sharply since 2000, fossil
fuels today are still cheaper than many
renewables. Coal is generally still the
cheapest fuel for electricity generation,
“especially since carbon dioxide emis-
sions are not subject to any kind of

nationwide cap,” says Karen Palmer,
an economist at the environmental group
Resources for the Future.

National limits on emissions — like
those proposed by McCain and Lieber-
man — would make renewable fuels
and nuclear power more competitive
with coal and natural gas, because fos-
sil-fuel-burning plants would have to
buy allowances for emissions that ex-
ceed their limits, increasing the cost of
their electricity. “Even a small carbon tax

NUCLEAR ENERGY

Producing Electricity From Nuclear Fuel

Processing uranium to produce fuel to generate electricity is known 
as the “nuclear fuel cycle.” It involves converting the mined 
uranium into a gas, which is then “enriched” through a physical-
separation process into nuclear fuel. Since only 1 percent of 
natural uranium contains uranium-235 (U-235), with atoms that 
are easily split and thus is useful for producing energy, the 
processing requires that the U-235 be extracted from the 99 percent 
of the ore that contains uranium-238 (U-238) — which is not 
useful for producing electricity.

Source: U.S. Nuclear Regulatory Commission
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would benefit nuclear, although it prob-
ably won’t be enough by itself to be a
deciding factor in building new nuclear
plants,” says Palmer. But the Bush ad-
ministration strongly opposes mandatory
limits on greenhouse-gas emissions, which
it says would increase energy prices and
harm the economy.

Similarly, building more nuclear
power plants will do little to reduce
current U.S. dependence on import-
ed oil in the short term because pe-

troleum products are used mainly in
the transportation sector (oil only
produces about 3 percent of the na-
tion’s electricity supply). However, over
the long term nuclear power could
help facilitate a shift to a hydrogen-
based economy, particularly in trans-
portation. In 2003 the Bush adminis-
tration launched a Hydrogen Initiative
aimed at reducing U.S. oil consump-
tion and pollution from motor vehi-
cles by commercializing hydrogen fuel-

cell vehicles and other hydrogen ap-
plications. 19

Using hydrogen as fuel does not
produce greenhouse gases if the hy-
drogen is made using a carbon-free
electricity source. If hydrogen is
made by chemically separating it
from natural gas or coal, carbon diox-
ide is produced as a byproduct that
can either be captured and stored or
released into the atmosphere.

Hydrogen can also be extracted from
water, using electricity; if the electric-
ity comes from a plant powered by
fossil fuel, the process still produces
greenhouse-gas emissions. Nuclear re-
actors can provide the electricity need-
ed for hydrogen extraction without
emitting carbon dioxide, although the
process is more expensive than sep-
arating hydrogen from fossil fuels. But
advanced “Generation IV” reactors
being developed for deployment after
2030 could produce hydrogen from
water more efficiently. 20

In any case, hydrogen production
is not a factor in near-term decisions
on nuclear power because other major
elements of a hydrogen economy, such
as distribution systems and cheaper
fuel cells, have yet to be developed.
“It’s not going to happen tomorrow,
but if we’re going to go to large-scale
hydrogen, then we should produce it
with non-emitting technologies, and if
nuclear plants can do it efficiently and
economically, we should look at that,”
says NEI’s Fertel.

Does the U.S. have a viable pro-
gram for managing nuclear waste?

For more than 30 years, U.S. poli-
cy for managing high-level nuclear
waste has centered on a “once-through”
fuel cycle in which fuel is irradiated
once in a reactor, then disposed of
permanently in an underground repos-
itory. Today, frustration with the slow
progress of the government’s efforts
to build a repository for the nuclear
waste is undermining some policy-
makers’ support for this approach. 21

Steps in the Nuclear Fuel Cycle
1. Uranium Mining and Milling: Uranium is mined using either surface or under-
ground techniques, depending on the depth of the ore. A mill then grinds the ore 
and separates out concentrated uranium oxide, called “yellowcake.” (It takes about 
200 tons of yellowcake to produce the fuel needed to run a large 1,000-megawatt 
reactor for a year.)

2. Conversion: The yellowcake is converted into a gas, uranium hexafluoride (UF6).

3. Enrichment: The UF6 gas is enriched through a physical process, typically diffu-
sion through a membrane or separation in a centrifuge, to raise the amount of 
“fissile,” or splittable, uranium-235 (U-235) in the gas from its natural level of 0.7 per-
cent to about 3.5 percent or more. The enriched gas then moves to the next stage of 
the fuel cycle, fuel fabrication. The waste material — known as depleted uranium, 
tails or tailings — contains less than 0.25 percent U-235 and cannot be used for 
energy. Nearly twice as dense as lead, depleted uranium has other commercial uses.

4. UO2 Fuel Fabrication: The enriched uranium gas is converted into uranium 
dioxide (UO2) powder and pressed into fuel pellets, which are inserted into thin 
tubes to form fuel rods. The sealed rods are assembled into clusters to form fuel 
assemblies that are used in the core of the nuclear reactor.

5. Light Water Power Reactors: Hundreds of fuel assemblies make up the core of a 
nuclear reactor, where the U-235 isotope splits in a chain reaction that produces heat 
used to produce steam for driving an electric generator. In U.S. reactors, the core is 
cooled by normal, or “light,” water. Some foreign reactors use “heavy” water, which 
has more deuterium and tritium, to both cool the core and help support the chain 
reaction. After the fuel is consumed, or “spent,” it is removed from the reactor and 
stored in on-site ponds or air-cooled facilities for several years while its radioactivity 
and heat subside.

6. Reprocessing: About 1 percent of the spent fuel is fissionable U-235 and about 
1 percent is plutonium that was produced in the reactor. Reprocessing separates 
the uranium and plutonium from waste products. The recovered uranium can be 
returned to the conversion plant to be reconverted to UF6. The plutonium can be 
blended with enriched uranium to produce a mixed oxide fuel in a fuel-fabrication 
plant. The remaining high-level radioactive wastes can be stored in liquid form and 
subsequently solidified. Currently, reprocessing occurs in Europe and Russia, but 
not in the United States.

7. Federal Waste Repository: Unreprocessed spent fuel eventually will be encapsu-
lated in sturdy, stainless steel canisters and buried in stable rock structures deep 
underground. Several countries are working on creating federal waste repositories, 
but a final disposal of spent fuel has not yet occurred. The Department of Energy is 
attempting to license a permanent disposal site at Yucca Mountain, in Nevada.
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The Nuclear Waste Policy Act of
1987 directed the Department of En-
ergy (DOE) to build a repository deep
inside Nevada’s Yucca Mountain to store
70,000 tons of high-level nuclear waste,
mainly from commercial nuclear power
reactors. DOE was to devise a repos-
itory capable of containing spent fuel
for tens of thousands of years while
its radioactive emissions decay to nat-
ural background levels.

After more than 20 years and $4 bil-
lion of scientific analysis, Energy Secre-
tary Spencer Abraham in February 2002
formally recommended Yucca Mountain
as a suitable site for the repository, and
both Congress and President Bush ap-
proved the recommendation.

“A repository at Yucca Mountain will
bring together the location, natural bar-
riers and design elements necessary to
protect the health and safety of the
public, including those Americans liv-
ing in the immediate vicinity, now and
long into the future,” Abraham said in
a letter to Bush. 22

Since then, however, the project has
hit several new roadblocks. Until re-
cently, DOE estimated that the site
would be ready to start accepting waste
by 2010 (well past its original target
date of 1998), but now the depart-
ment has stopped forecasting an offi-
cial opening date. 23

Environmental groups and Nevada
officials say the waste could leach
from the repository during the thou-
sands of years it would be stored, ex-
posing people nearby to dangerous
radiation. In July 2004, the U.S. Cir-
cuit Court of Appeals rejected the En-
vironmental Protection Agency’s (EPA)
proposed standard for radiation ex-
posure in the area surrounding Yucca
Mountain. 24 The EPA had proposed
an overall dose of no more than 15
millirem per year (about equal to three
chest X-rays) for 10,000 years after the
repository closes. But Congress had
directed EPA to conform its standard
to the National Academy of Sciences’
estimated time of peak exposure risk,

which was hundreds of thousands of
years into the future. 25

EPA then proposed adding a limit
of 350 millirem per year for the peri-
od lasting from 10,000 years after the
repository is closed up to 1 million
years. Lawrence Livermore’s Budnitz
says DOE was prepared to meet EPA’s
original standard for protecting the pub-
lic from radiation for 10,000 years, but
that the revised standard will require
further study.

“We have a very strong understand-
ing of doses for the first 10,000 years,
and we should be able to meet those
criteria,” he says. “But until EPA’s new
analysis of doses over 1 million years
is done and evaluated, it’s premature to
say whether we have that understand-
ing. Whatever the final standard is, the
NRC will have to approve the license,
and it will carry out a stringent review
of the repository so the public can have
confidence in the decision.”

However some experts question
the EPA’s revised standard. “It’s a cop-
out,” says Allison Macfarlane, a senior
research associate and nuclear waste
expert at MIT. “The waste canisters
will fail after about 100,000 years, so
the radiation doses increase signifi-
cantly after that point, but you can’t
estimate doses a million years out.”

Nevada is challenging the EPA stan-
dards in court, along with the DOE’s
plan to designate federal lands in Neva-
da for a rail line to ship waste to the
site. Some nuclear critics argue that
moving spent fuel cross-country could
lead to accidental releases of radia-
tion, but a 2006 study by the Nation-
al Academy of Sciences found “no fun-
damental technical barriers to the safe
transport of spent nuclear fuel and
high-level radioactive waste in the Unit-
ed States.” 26 Nuclear-waste shipments
would cross some 43 states.

Robert Loux, director of the Nevada
nuclear projects office, says the DOE is
redoing its Yucca Mountain hydrology
model — showing how water moves
through the site — because of data-
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U.S. Is Top Nuclear-Energy Producer

U.S. nuclear plants generate nearly 800 million megawatt hours 
(MWh) of  electricity — nearly twice as much as France.

Source: World Nuclear Association, June 2005

Top 10 Nuclear-Generating
Countries, 2004
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quality questions and is launching a
broader re-evaluation of the entire pro-
gram that may last for several years.

“The program at DOE is in chaos,
and the regulatory foundation will prob-
ably be uncertain for a very long time
because EPA’s standards have been re-
peatedly thrown out of court,” says Loux.
“Our view is that the project is dead,
and that sooner or later the industry will
recommend that Congress pull the plug.
Congress could legislate standards, but
that doesn’t improve the site or DOE’s
competence to develop a repository.”

But the DOE insists that Yucca Moun-
tain will be licensed and constructed.
“This project will fulfill a government
obligation to the commercial nuclear
power industry, and it will remove what
has been a major impediment to new
nuclear construction in this country. And
we are committed to completing this
important project,” Energy Secretary
Samuel Bodman said in May 2005. 27

However, Congress has underfunded
administration requests for research and
development for the Yucca Mountain
project. Work on a nuclear-waste repos-
itory is funded partly by a user fee of
0.1 cents per kilowatt-hour on nuclear
electricity, paid into a Nuclear Waste Fund
that can only be used for work on a
repository. Since the fund was created
in 1982, electricity customers have paid
more than $24 billion into the fund, and
the balance is growing at more than $1
billion annually, plus interest.

But Congress frequently appropri-
ates less for the fund than DOE re-
quests, because under current budget
procedures payments into the fund are
treated as general revenues that go into
the federal treasury, not as collections
to offset spending on a repository. Thus
Congress has little incentive to spend
all of the money on the repository.

Since the fund currently stands at
just over $16 billion, nuclear industry
and state energy officials argue that
Congress has been using the money to
offset federal budget deficits in other
areas and have demanded assurances

the funds are spent only on the repos-
itory. DOE has also called on Congress
to revise its budgeting practices so that
enough funds will be appropriated to
carry out work on Yucca Mountain. 28

“The nation’s electric ratepayers have
been paying for a nuclear-waste repos-
itory for over 20 years,” Robert Garvin,
chairman of the Wisconsin Public Ser-
vice Commission, told the House Ener-
gy and Commerce Committee in March
2005. “It is past time for ratepayers to
get what they have paid for.” 29

The DOE is required to report to
Congress between January 2007 and
2010 on whether the nation needs a
second repository to handle high-level
waste. Yucca Mountain is legally lim-
ited to storing 70,000 metric tons of
spent fuel, but DOE has estimated that
up to 105,000 tons of commercial
spent fuel and other radioactive waste
may require disposal by 2035. 30

“Yucca Mountain is basically full
today because of the substantial quan-
tities of spent waste that [already] exist
around our country” and are waiting
to be transferred to Yucca, Bodman
said recently. 31

Congress has several options for ad-
dressing this dilemma, including in-
creasing the limit on Yucca Mountain
storage (which DOE has said is tech-
nically possible), or directing DOE to
begin looking for a second reposito-
ry site. The Bush administration, how-
ever, supports a third, more contro-
versial and costly option: reprocessing
spent fuel to reduce the volume that
must be stored. (See sidebar, p. 228.)

Should the United States subsidize
new nuclear reactors?

According to a study published in
2000, the nuclear power industry re-
ceived $145 billion worth of federal
subsidies from 1943 to 1999, including
both direct benefits, such as research-
and-development funding, and indirect
benefits such as liability limits that re-
duce plant owners’ insurance premi-
ums. 32 But critics question whether

new nuclear plants should receive fur-
ther federal subsidies, given the scope
of past government support and the
fact that the industry is now develop-
ing its fourth generation of reactors.

In the Energy Policy Act of 2005,
Congress approved several additional
incentives for building advanced nuclear
plants, including $2 billion in risk in-
surance to compensate for construction
delays at up to six new reactors; a tax
credit of 1.8 cents per kilowatt-hour for
electricity generated by the first new re-
actors; and loan guarantees for innov-
ative technologies that reduce air pol-
lution and greenhouse-gas emissions,
including advanced, new nuclear plants.
It also extended the federal cap on nu-
clear plant liability through 2025.

“With the practical steps in this bill,
America is moving closer to a vital na-
tional goal,” said President Bush in
signing the bill on Aug. 8, 2005. “We
will start building nuclear plants again
by the end of this decade.”

Nuclear advocates point out that re-
actor owners pay all or part of many
costs that other energy sources are not
required to cover, such as waste dis-
posal and decommissioning closed plants.
And incentives for the first, few nuclear
power plants are justified, they argue,
because of the enormous amounts of
capital involved and the history of long
regulatory delays in the 1970s and ’80s.

A “systematic, disciplined program
to build nuclear power plants” is justi-
fied, the NEI’s Fertel told Congress in
April 2005, because nuclear power is
“a strategic national asset.” Thus, a com-
prehensive program is needed to ad-
dress the business concerns — includ-
ing licensing and regulatory issues,
development of new plant designs and
financing — that could block new plant
construction, he said. 33

Many energy experts agree that some
support for new nuclear plants is jus-
tified. Both the 2003 MIT nuclear power
study and the 2004 report of the Na-
tional Commission on Energy Policy
recommended that the government
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share costs with industry for design-
ing and licensing a few, new ad-
vanced-design reactors. “Government
subsidies for first movers in a new
generation of reactor construction are
the entry fee that will give us a chance
to show whether we can build cheap-
er and safer reactors,” says energy
commission co-chair Holdren.

Fiscal conservatives argue that the
nuclear industry itself should bear the
financial risks of building new plants.
When the Senate was debating the
2005 Energy Policy Act, Sen. John E.
Sununu, R-N.H., unsuccessfully tried
to strike loan guarantees for new re-
actor construction, which he said
would set “a terrible precedent, putting
the taxpayers on the hook for billion-
dollar loans to successful, private, prof-
itable corporations.” Although he sup-
ports nuclear power, Sununu said, the
measure would leave the federal gov-
ernment liable for the full value of
the loans if the projects failed.

The Nuclear Energy Institute points
out in a recent report that government-
industry partnerships frequently have
been used to strengthen the nation’s in-
frastructure: “This approach has worked
to bolster the country’s transportation,
rural electrification, telecommunications,
land and water projects,” the institute
said, noting that similar approaches were
used to promote merchant marine mod-
ernization and to help the airlines sur-
vive the economic downturn that en-
sued after the 9/11 terrorist attacks. 34

That may be true, say opponents,
but nuclear power has already re-
ceived enough support. “These mea-
sures are simply corporate welfare,”
says Jill Lancelot, president of Tax-
payers for Common Sense. “This is a
mature industry — it’s over 50 years
old, and it’s had cradle-to-grave sub-
sidies that distort price signals and un-
dermine the natural market forces of
the energy industry. It’s time for the
industry to stand on its own feet —
innovation should be a cost of doing
business for nuclear power.”

Other energy industries, including oil,
gas, coal and renewable energy, receive
various forms of government support
ranging from research and development
funds to tax credits and “portfolio stan-
dards” that require electricity suppliers
to generate a specific fraction of their
energy from specified fuels. The effec-
tiveness of any of these measures de-
pends in large part on how they are
designed. 35

In any case, nuclear plant owners want
federal and state regulations to treat nu-
clear energy the same as other non-pol-
luting energy sources. Under so-called
“cap-and-trade” regulations, traditional en-
ergy producers receive credits that allow
them to produce specific levels of emis-
sions each year. Sources that produce
less pollution than they are allowed can
sell their extra credits to other plants that
emit more than their allowances.

Nuclear advocates say nuclear plants
that do not produce emissions should
be rewarded with allowances that they
can sell, which would reduce their cost
of producing power and make them
more competitive with polluting plants.

In 2003, New Hampshire revised its
regulations controlling emissions of ni-
trogen oxides (NOx), a primary ingre-
dient of smog, so that the Seabrook nu-
clear plant could receive NOx emission
credits if it is allowed to increase its
power output because nuclear plants
generate power without emitting NOx.
Other states have been reluctant to let
nuclear plants receive this kind of cred-
it for “avoided” emissions, but the in-
dustry argues that any plant that pro-
duces emission-free energy — whether
it uses wind, solar energy or nuclear
power — should be credited. 36

Most environmentalists support award-
ing credits for emission-free electricity
generation to renewable-energy sources
but argue that nuclear power is a well-
established industry that does not need
this type of support to gain market
share, and that nuclear energy has neg-
ative environmental impacts that should
not be rewarded with subsidies.

In a 2004 report, the National Asso-
ciation of State PIRGs predicted that the
Seabrook nuclear plant might receive up
to one-third of the allowances that New
Hampshire had set aside under its NOx-
control program to encourage cleaner
power sources. “The risk of catastroph-
ic radiation release due to accident or
sabotage, the dangers posed by routine
emissions of radiation and the as-yet un-
resolved problems surrounding the long-
term storage of nuclear waste mean that
nuclear power cannot be considered an
environmentally acceptable solution to
the problem of climate change,” the as-
sociation argued. 37

BACKGROUND
A New Industry

C ivilian nuclear power emerged after
World War II as a spin-off from the

top-secret atomic bomb program. In
1946 Congress placed nuclear-research
facilities under civilian control and cre-
ated the Atomic Energy Commission
(AEC) to manage the new industry. 38

But while politicians saw nuclear en-
ergy as an important symbol of Ameri-
can scientific and technical leadership,
private firms had little interest in what
they viewed as a risky, new field. Early
U.S. nuclear-energy research was driven
mainly by scientists and the armed
forces: Business Week reported in 1950
that “AEC people have had to beat on
desks in order to find a company will-
ing to take on projects.” 39

To increase business interest, Con-
gress in 1954 allowed private compa-
nies to own nuclear-power reactors,
and in 1957 the Price-Anderson Act
capped private liability for reactor ac-
cidents at $560 million, allaying utilities’
fears that they would be unable to
obtain insurance for the potentially

NUCLEAR ENERGY

Continued on p. 228
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Chronology
1970s Nuclear power
expands following oil shocks.

October 1973
Arab members of the Organization
of Petroleum Exporting Countries
(OPEC) embargo oil shipments to
the United States. . . . U.S. utilities
order 41 new nuclear reactors.

1974
India detonates a “peaceful” nuclear
weapon, raising global concern
over nuclear proliferation.

1977
President Jimmy Carter declares a
national energy crisis, introduces
measures to reduce U.S. depen-
dence on oil imports and bans re-
processing of spent nuclear fuel to
avoid stockpiling weapons-grade
plutonium.

1979
A partial meltdown at the Three
Mile Island nuclear plant near
Middletown, Pa., triggers cancella-
tions of plans for new plants and
tighter regulations on reactors.

•

1980s An explosion at
a nuclear plant in Chernobyl,
Ukraine, increases concern
about nuclear power safety.

Jan. 7, 1983
Nuclear Waste Policy Act directs
Department of Energy (DOE) to
take charge of spent nuclear fuel
by Jan. 31, 1998.

April 26, 1986
An explosion at the Chernobyl nu-
clear power plant kills 50 emergency
workers and causes thousands of
cases of radiation illness in Ukraine
and surrounding countries.

1987
Congress directs DOE to research
underground storage of nuclear
waste at Nevada’s Yucca Mountain.

•

1990s Nuclear reactor
performance improves as regu-
lators take steps to support
new plant construction.

1991
Inspections after the first Persian
Gulf War reveal a massive, secret,
nuclear-weapons program in Iraq,
prompting the International Atomic
Energy Agency (IAEA) to seek
stronger powers to inspect nuclear
facilities worldwide.

1992
Energy Policy Act revises U.S. re-
actor-licensing rules to reduce con-
struction delays by awarding sin-
gle licenses to construct and
operate nuclear reactors.

1995
Nuclear Non-Proliferation Treaty of
1968, now with 177 member
countries, is extended and made
permanent.

1997
The U.S. and more than 150 other
nations sign the Kyoto Protocol,
which sets targets and timetables
for cutting industrialized countries’
greenhouse-gas emissions to slow
global climate change.

1998
Baltimore Gas and Electric applies
for 20-year license extension at its
Calvert Cliffs plant. . . . DOE misses
its deadline for beginning to store
commercial nuclear fuel wastes. . . .
India and Pakistan test nuclear
weapons from materials obtained
for peaceful purposes.

2000s Energy companies
become more positive about
building new nuclear plants.

2001
President Bush’s energy policy
calls for expanding nuclear power.

2002
Opposition group reveals that Iran
is building a uranium-enrichment
plant that could be used for civilian
or military purposes. IAEA reveals
Iran has carried out secret nuclear
research for 18 years.

2003
New Hampshire awards economic
credits to the Seabrook nuclear
power plant as a non-polluting
energy source. . . . North Korea
withdraws from Nuclear Non-
Proliferation Treaty.

2004
Nine U.S. nuclear energy compa-
nies form the NuStart consortium to
seek licenses for advanced nuclear
reactors at two sites by 2011.

2005
Energy Policy Act of 2005 provides
loan guarantees and tax credits for
new, advanced nuclear reactors and
extends liability protection for the
nuclear industry. . . . DOE delays
the opening date for the nuclear
waste repository at Yucca Mountain.

2006
In his State of the Union address,
President Bush calls for more re-
liance on nuclear power to break
America’s “addiction” to oil. . . . On
March 2 Bush agrees to a contro-
versial plan to end a decades-long
moratorium on sales of nuclear fuel
and reactor components to India,
allowing it to expand its nuclear
power while continuing to develop
nuclear weapons.
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severe damage that a major nuclear
accident might cause. 40

These and other federal incentives
gradually stimulated private investments
in nuclear power. By 1960, only three
commercial nuclear plants had been li-
censed, but applications increased through
the decade, spurred by sharply rising
demand for electricity. By 1970, 20 re-
actors were operating, and dozens more
were under construction. However, op-
ponents blocked several projects they
claimed were unsafe, including two plants
in California and Oregon that were lo-
cated on earthquake faults. Meanwhile,
some facilities experienced serious acci-
dents — including partial meltdowns at
a prototype mobile reactor at Idaho Falls

in 1961 and an experimental breeder re-
actor — for plutonium production —
near Detroit in 1966.

However, these events received lit-
tle media coverage, and public views
of nuclear energy remained positive. 41

Limiting Nuclear Weapons

S cientists and U.S. leaders recognized
from the outset that civilian nuclear

reactors and facilities for processing ura-
nium and spent nuclear fuel could be
used to produce highly enriched urani-
um or plutonium, both of which could
be used to make nuclear weapons. To
prevent this, the U.S. proposed in the
1946 Baruch Plan that an international

organization be established to control
nuclear weapons and nuclear power ac-
tivities — from mining uranium to op-
erating nuclear reactors. The Soviet Union,
which wanted to develop nuclear
weapons, rejected the plan. 42

In 1953 President Dwight D. Eisen-
hower again called for peaceful co-
operation on nuclear energy. In his
“Atoms for Peace” speech, Eisenhow-
er proposed creating an agency at the
United Nations to promote civilian ap-
plications of nuclear technology
worldwide. Eisenhower’s initiative led
to the establishment in 1957 of the In-
ternational Atomic Energy Agency
(IAEA), which was charged with en-
suring that nuclear plants were not
producing nuclear weapons. 43
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Continued from p. 226

The recent announcement of what President Bush called a
“historic” nuclear pact between the United States and India
has generated concern about continuing nuclear weapons

proliferation and the threat of nuclear terrorism.
“This deal not only lets India amass as many nuclear

weapons as it wants, it looks like we made no effort to try to
curtail them,” said George Perkovich, vice president for stud-
ies at the Carnegie Endowment for International Peace.” 1

Under the agreement, announced on March 2, the United States
would end its longstanding ban on the sale of civilian nuclear
fuel and reactor components to India — which has refused to
sign the Nuclear Non-Proliferation Treaty (NPT) — while allow-
ing it to continue developing nuclear weapons. 2

Supporters said the deal would help India fulfill its civilian
energy needs while creating a strategic partner for the United
States in a volatile region. Critics say it sets a dangerous prece-
dent that may undermine efforts to prevent other nations, such
as Iran and North Korea, from developing nuclear weapons in
defiance of international treaties.

The proposed deal is “an absolute torpedo aimed at the mid-
ship of the whole nuclear non-proliferation regime,” says Jonathan
Schell, author of The Unconquerable World: Power, Nonviolence,
and the Will of the People. It paves the way for the “new nu-
clear world order” of unlimited and unconstrained proliferation
heralded by Indian Prime Minister Manmohan Singh, he said. 3

But supporters of the deal say Bush is merely being a real-
ist, acknowledging that India has had nuclear weapons for 30
years. “This deal brings a country that’s been developing nuclear
programs . . . into the non-proliferation mainstream,” said Richard
Boucher, the new assistant secretary of State for South and Cen-
tral Asian Affairs. “As they develop nuclear power, it’s better for

us to be cooperating with them than not.” The deal would in-
crease the percentage of India’s nuclear capacity that is under
international safeguards from the current 19 percent to 65 per-
cent, he said, and “over time . . . up to 90 percent.” 4

Besides being a realist, Bush is being a pragmatist, said Ash-
ton Carter, co-director of the Preventive Defense Project at Har-
vard’s Kennedy School of Government and a former assistant
secretary of Defense. Bush wants a “strategic partnership” in a
region where two of India’s neighbors, China and Pakistan,
have nuclear weapons. India can serve as “a counterweight to
China if one is required sometime in the future,” Carter said.
And “if something goes wrong in Pakistan, we want to have
neighbors who help us.” 5

Nevertheless, he said, “avoiding nuclear terrorism and nu-
clear proliferation is the most important security objective of
the United States.” Terrorists are most likely to seek nuclear
weapons, but they also can use nuclear materials produced in
nuclear power programs.

Since the Soviet Union’s breakup in 1991, the three non-
Russian republics where nuclear weapons had been stored —
Ukraine, Belarus and Kazakhstan — have returned those weapons
to Russia and joined the NPT as non-nuclear states. Now, the
United States and other countries are helping to upgrade security
for Russia’s thousands of nuclear weapons and radioactive
materials — reportedly about 180 tons of separated plutonium
and 1,100 tons of highly enriched uranium (HEU), which is used
for nuclear weapons. But security has only been upgraded at half
of Russia’s nuclear-materials storage sites. 6

In December 2005, the federal commission appointed to
analyze the Sept. 11, 2001, terrorist attacks gave the U.S.
government a “D” grade on its efforts to secure weapons of

India and the Challenge of Non-Proliferation
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By this time, though, the nuclear
club was already growing. Britain ex-
ploded its first atomic bomb in 1952,
followed by France in 1960. In 1963
President John F. Kennedy predicted
that within a decade the U.S might
face “a world in which 15 or 20 or
25 nations may [have] these weapons.
I regard that as the greatest possible
danger and hazard.” 44 China tested
its first weapon the following year.

These steps lent urgency to talks that
had been in process since 1958 on a
treaty to limit the spread of nuclear
weapons. 45 Under the Nuclear Non-
Proliferation Treaty, signed by 98 coun-
tries in 1968, all members other than
the five declared nuclear-weapons
states pledged never to develop nuclear

weapons. In return, the treaty guaran-
teed signatories access to peaceful nu-
clear materials and technologies. 46

Momentum Stalls

A series of upheavals in the 1970s
sharply undercut public support

for nuclear power and halted new re-
actor orders by 1980. 47

When Arab oil-producing states em-
bargoed oil exports to the United States
in 1973 to protest American support for
Israel, the resulting spike in energy prices
made nuclear power more competitive
with fossil fuels — at least in the short
term. But households and businesses
responded by conserving energy, re-

ducing demand for electric power. State
regulators became less willing to ap-
prove rate hikes or let companies pass
costs through to customers. As a result,
many utilities ran short of cash and had
to borrow money at high interest rates,
increasing the already steep costs of
building new reactors.

The emergence of an environmental
movement helped to blunt nuclear power’s
growth. New laws such as the National
Environmental Policy Act of 1970 sub-
jected reactors to environmental reviews,
further prolonging the licensing process
and driving up construction costs. 48

Activists also began to question the
safety of nuclear power. For example,
the Union of Concerned Scientists as-
serted in 1971, citing information from

mass destruction, noting, “Countering the greatest threat to
America’s security is still not the top national-security prior-
ity of the president and the Congress.” 7 In fact, in his 2005
budget, Bush requested cuts in funds to safeguard nuclear
weapons in Russia. 8

Under the NPT, non-nuclear weapons states that sign the
pact have an “inalienable right” to develop peaceful nuclear
energy. Honoring this commitment while limiting the spread
of nuclear weapons has been a longstanding U.S. challenge. 9

Since 1978, the United States has required non-nuclear
weapons countries to open their entire nuclear programs to
“full-scope” International Atomic Energy Agency (IAEA) moni-
toring before they can receive nuclear exports from the Unit-
ed States. But by the time those conditions were imposed, sev-
eral countries had developed or researched nuclear weapons
using materials and technologies imported from abroad — often
after pledging to use the equipment for peaceful purposes.
Three such countries — India, Israel and Pakistan — refused
to sign the NPT and thus remain outside of the pact.

Today, with Iran and North Korea suspected of carrying out
nuclear weapons research at civilian facilities, persuading their
leaders to give up their nuclear programs is widely considered
the world’s foremost non-proliferation challenge.

Because many countries have cheated on non-proliferation
commitments, experts say access to the nuclear fuel cycle
should be restricted. In 2004, President Bush urged major
nuclear-supplier countries to stop selling enrichment and re-
processing technology to countries that did not already have
them. 10 And IAEA Director General Mohamed ElBaradei, upon
accepting the 2005 Nobel Peace Prize, recommended estab-
lishing an international fuel bank and a multinational system

for producing, supplying and disposing of nuclear fuel so
countries would not have to develop enrichment and repro-
cessing facilities on their own. 11

ElBaradei also stressed the need to strengthen international
safeguards and verification systems. The United States, however,
spent less than $5 million on technical-safeguards research and
development in 2005. 12 “The IAEA has inspectors deployed
throughout the world at nuclear facilities, and some relatively
modest investments in better technologies would make them
much more effective,” says Steve Fetter, dean of the University
of Maryland’s School of Public Policy.

1 Quoted in Steven R. Weisman, “Dissenting on Atomic Deal,” The New
York Times, March 3, 2006, p. A10.
2 Elisabeth Bumiller and Somini Sengupta, “Bush and India Reach Pact That
Allows Nuclear Sales,” The New York Times, March 3, 2006, p. A1.
3 Quoted from WBUR’s OnPoint Show, “Nuclear Ambitions,” March 7, 2006.
Also see David Von Drehle, “The Multipolar Unilateralist,” The Washington
Post, March 5, 2006, p. B2.
4 WBUR, ibid.
5 Ibid.
6 “The Security of WMD Related Material in Russia,” Annual Report for the NATO
Parliamentary Assembly, December 2005, www.nato-pa.int/Default.asp?SHORT-
CUT=695.
7 9/11 Public Discourse Project, “Final Report on 9/11 Commission Recom-
mendations,” Dec. 5, 2005, p. 4.
8 Miles A. Pomper, “Bush Stresses Importance of Nunn-Lugar Programs but
Cuts Funds in 2005 Budget Request,” Arms Control Association, March 2004.
9 For background, see Mary H. Cooper, “Nuclear Proliferation and Terrorism,”
CQ Researcher, April 2, 2004, pp. 297-320.
10 “President Announces New Measures to Counter the Threat of WMD,”
Feb. 11, 2004, www.whitehouse.gov.
11 “Nobel Lecture by IAEA Director General and Nobel Peace Prize Laureate
2005 Dr. Mohamed ElBaradei,” www.iaea.org.
12 American Physical Society, op. cit., pp. 6-13.
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government researchers, that the Atom-
ic Energy Commission was not looking
closely enough at possible flaws in re-
actors’ emergency core-cooling systems
and called for a halt to licensing new
nuclear plants. 49

Nuclear waste also became an issue
in the 1970s. U.S. policy called for re-
processing spent fuel, recycling plu-
tonium in reactors and putting re-
maining wastes in an underground
repository. But in 1972 work on a
Kansas repository was canceled after
the site proved geologically unsuit-
able. Instead, the commission proposed
building a surface interim-storage fa-
cility, but it was unclear whether or
when it would be ready. With public
concern growing, several states barred
construction of new reactors until a
permanent solution was found for man-
aging nuclear waste. 50

As questions mounted, critics charged
that the AEC was paying more atten-
tion to expanding nuclear power than
to safety and waste-management issues.
In 1974 President Gerald R. Ford abol-
ished the AEC and replaced it with two
agencies: the Energy Research and De-
velopment Agency (which later became
the Energy Department) to promote nu-
clear power, and the Nuclear Regula-
tory Commission (NRC) to regulate it.
Three years later Congress abolished its
Joint Committee on Atomic Energy,
which was viewed as highly secretive
and too supportive of the nuclear in-
dustry. Many other committees began
holding open hearings that further pub-
licized nuclear controversies.

Concerns increased during this pe-
riod that nuclear-power programs
abroad were furthering the spread of
nuclear weapons. In 1974 India test-
ed what it called a “peaceful” atomic
weapon that was fueled with plutoni-
um made in a civilian reactor, and a
1975 CIA report described Taiwan,
South Korea, Pakistan, Argentina, Brazil,
Libya, South Africa, Iran, Egypt and
Spain as “threshold states” that could
produce nuclear weapons by 1985. 51

In 1977, President Jimmy Carter in-
definitely deferred reprocessing and
commercial development of breeder
reactors — used to create plutonium
— in an effort to discourage other
countries from developing plutonium
stockpiles. This meant the United States
would only follow a “once-through”
fuel cycle, sending spent fuel directly
to a repository after using it once in
a reactor.

On March 28, 1979, a reactor at the
Three Mile Island plant near Middle-
town, Pa., suffered a partial core melt-
down after a stuck valve drained too
much cooling water from the reactor. 52

Although the accident was ultimately
found to have released only small
amounts of radiation, it sharply increased
public fear of nuclear power. Many stand-
ing reactor orders were canceled, and
new orders ceased completely. New safe-
ty requirements led to expensive mod-
ifications at operating reactors and plants
under construction.

For the next decade, the nuclear
industry struggled to regain momen-
tum. President Ronald Reagan lifted
the ban on commercial reprocessing,
but private industry did not pursue the
technology because of its high cost.
The Nuclear Waste Policy Act of 1982
set timetables for developing two un-
derground waste repositories, but the
Energy Department was unable to find
communities willing to host them. 53

In 1987 Congress designated Yucca
Mountain as the only site to be stud-
ied, drawing protests from Nevada that
it had been chosen because of its
small population, not because it was
technically suitable. 54

Against this backdrop the number of
U.S. reactors grew from 71 in 1980 to
111 in 1990 as projects were complet-
ed, but many were finished far behind
schedule and over budget. After an ex-
plosion at Ukraine’s Chernobyl reactor
in May 1986 killed dozens and sent a
radioactive cloud across Western Europe,
concerns about safety increased, although
utilities stressed that the Chernobyl re-

actor had a different and riskier design
than U.S. nuclear plants.

One of the most controversial pro-
jects, the Shoreham reactor on Long
Island, was shut down in 1988 with-
out ever going online after New York
Gov. Mario M. Cuomo refused to cer-
tify that the region could be safely
evacuated in an emergency. The $5.3
billion loss was absorbed by utility in-
vestors and electricity customers on
Long Island.

A New Era?

I n the 1990s, nuclear advocates began
laying the groundwork for a new

generation of reactors. The Energy Pol-
icy Act of 1992 streamlined licensing pro-
cedures by creating a combined license
to build and operate nuclear plants. 55

Formerly, utilities had to obtain con-
struction licenses and then apply for op-
erating licenses, giving opponents two
chances to block new plants and often
leading to design changes during con-
struction. The new approach also al-
lowed the NRC to pre-approve reactor
sites and standardize plant designs.

The 1992 law also spurred a major
restructuring of the electric-power in-
dustry, leading many states to begin
deregulating their retail power markets,
opening them up to competition. 56 Al-
though many observers predicted that
nuclear plants would close because re-
actors’ high capital costs made them
unable to compete with cheaper fuels,
nuclear power survived deregulation
handily. Many utilities that owned only
one or two reactors sold them to larg-
er power companies that could run
them more efficiently. Power output at
U.S. reactors rose from 66 percent of
total licensed capacity in 1980 to 88.1
percent in 2000 as operators reduced
shutdowns for maintenance and un-
planned safety problems. 57

Deregulation gave nuclear power
operators “an incentive to improve their
performance,” says economist Palmer

NUCLEAR ENERGY
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of Resources for the Future. “It’s one
of the success stories of competition.”

As nuclear plants’ performance im-
proved, NRC approvals of applica-
tions for power uprates rose from 13
in the 1980s to 33 in the 1990s. 58

These increases in licensed reactor
output allowed nuclear plants to
maintain their share of the electric-
power market even though several
older reactors closed in the 1990s. In
1998, reactor owners began applying
to extend their 40-year operating li-
censes for another 20 years. The NRC
approved each of these requests after
conducting thorough plant-safety re-
views. To date, over 100 power up-
rates have been granted, often in the
form of multiple, incremental increases
at a single site. The NRC is required
to grant the increase if a plant meets
safety and environmental requirements.
The same holds true for the 39 li-
cense extensions granted so far.

In his 2001 energy plan, President
Bush strongly endorsed expanding nu-
clear power, but the 9/11 terrorist at-
tacks raised questions about whether
nuclear reactors might be similarly tar-
geted. 59 NRC Chairman Richard
Meserve stated in September 2002 that
it would be prudent “to presume that
al Qaeda may consider nuclear facil-
ities as potential targets.” 60 The com-
mission tightened security requirements
at nuclear plants and increased the
size of a likely attacking force in con-
tingency plans.

In 2004, the National Academy of
Sciences (NAS) warned Congress that
if terrorist attacks partially or totally
drained pools at reactor sites, where
highly radioactive spent fuel rods are
stored underwater, the fuel’s zirconi-
um cladding could catch fire and re-
lease large amounts of radiation. The
report recommended steps to make
spent fuel pools less vulnerable, such
as rearranging the fuel to distribute
heat loads evenly and adding water-
spray systems to cool the fuel if pools
were damaged. 61

Over the next several years, fossil
fuel prices rose sharply as oil and
gas supplies tightened, improving the
competitive position of nuclear plants.
Additionally, because world uranium
supplies were plentiful and distrib-
uted among many supplier countries,
advocates contended that increased
use of nuclear power would help in-
sulate the U.S. economy against un-
stable fuel prices.

But as work on the Yucca Moun-
tain repository lagged farther behind
schedule, the problem of managing
nuclear waste remained the industry’s
Achilles’ heel. The DOE missed its
1998 deadline for starting to accept
spent fuel from nuclear plant owners,
forcing a growing number of energy
companies to store spent fuel at their
reactor sites in dry casks, once the
fuel had cooled enough to be re-
moved from cooling pools.

By the end of 2004, a total of 49
reactors were storing spent fuel onsite
in casks, and another 45 facilities were
building or planning to build onsite
storage. 62 Three courts had found
DOE in breach of its contractual re-
sponsibility to accept spent fuel, cre-
ating major potential liabilities for tax-
payers.

CURRENT
SITUATION

Licensed to Build

E ncouraged by NRC’s streamlining
of the licensing process and nu-

clear power’s improving economics,
energy companies are edging closer
to building new reactors, although none
have made firm commitments yet.

Exelon, Entergy and Dominion Re-
sources have applied for early permits

to build new reactors at existing nu-
clear plant sites in Illinois, Mississippi
and Virginia, respectively, and South-
ern Company plans to apply for an
early site permit at its Vogtle, Ga., nu-
clear plant this year. 63 If the appli-
cations are approved, the companies
can bank the licenses while they de-
cide whether to build new units.

As many as seven other companies
and groups of companies are prepar-
ing to apply for licenses to build “Gen-
eration III” advanced nuclear plants at
other existing reactor sites, mainly in
the South. 64 The new plants would be
simpler, more rugged and have more
safety features than 1970s- and ’80s-era
Generation II reactors now operating
in the United States and most other nu-
clear countries. 65 The NRC has certi-
fied four Generation III designs and is
reviewing others. Certification, which is
valid for 15 years, means the NRC has
approved the reactor designs as safe
for general use, so their safety features
cannot be challenged during licensing
of specific projects.

While no application to the NRC is
expected until well into 2007, the com-
panies have indicated plans to build
as many as 17 new reactors.

The Department of Energy’s Nu-
clear Power 2010 program, which
aims to reduce barriers to construc-
tion of new nuclear plants, is paying
half of the cost of first-time demon-
strations of NRC’s new combined con-
struction/operating license process at
two sites, a project expected to cost
about $1.1 billion. 66

“Showing the new plants can be
built on schedule and on budget, in-
cluding licensing, is one of the nu-
clear industry’s biggest challenges,
given some of the cost overruns that
occurred in the 1980s,” says NEI’s
Fertel. “The 1992 reforms to the li-
censing process do a lot to address
past risks and should provide investors
with a high degree of certainty at the
time when they will be required to
commit capital.”
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Reprocessing Ban

W hile momentum may be build-
ing for construction of new nu-

clear plants, the slow progress at the
Yucca Mountain repository has prompt-
ed calls to revisit the U.S. ban on re-
processing commercial spent fuel. Re-
processing could buy extra time for
work on the repository and might
mean that more nuclear waste could

be stored there over the long term, but
this step is controversial because past
U.S. reprocessing activities at civilian
and military facilities have run over bud-
get and generated large quantities of
highly radioactive waste.

DOE’s Advanced Fuel Cycle Initiative
(AFCI), part of its nuclear energy research
program, is studying ways to treat spent
fuel and recycle plutonium. This research
“could provide an alternative to building
multiple Yucca Mountains while still sup-

porting an expanding role for nuclear
power in this country,” William Mag-
wood, director of DOE’s Office of Nu-
clear Energy, told Congress in March
2005. Reprocessing could not only ex-
tend the useful life of the Yucca repos-
itory, Magwood says, but also reduce the
radiotoxicity of the wastes stored there,
cutting to less than 1,000 years the time
needed for the wastes to decay to the
relatively harmless toxicity of natural

Continued on p. 234

There are two ways to handle nuclear waste — store it
or reprocess it. Neither alternative comes without risks
and costs, and the Bush administration proposes re-

processing — the more controversial approach.
Commercial nuclear-reactor fuel consists of enriched-urani-

um pellets, which are sealed in long metal rods. The fuel rods
are packaged in assemblies (bundles) that can weigh more than
1,000 pounds. Used or “spent” fuel assemblies are removed
from reactors when they have absorbed so many neutrons that
they can no longer sustain a chain reaction, although they still
contain substantial amounts of uranium and plutonium. They
are highly radioactive and must be cooled underwater in pools
for at least several years before they can be processed.

Countries that practice a “once-through” fuel cycle, like the
United States, Canada and Sweden, send spent fuel to a final dis-
position site or store it until a site is ready. Others, including
France, Russia and Japan, reprocess it. Reprocessing involves break-
ing down used fuel and using various chemical methods to sep-
arate its components, after which the uranium and plutonium can
be re-fabricated into new fuel. The remaining waste includes ac-
tinides (long-lived radioactive substances such as americium and
neptunium) and fission products (shorter-lived, highly radioactive
substances such as iodine, cesium and strontium). Countries that
reprocess need disposal sites for these high-level radioactive wastes.

Today, commercial reprocessing is done using the PUREX
process, which was developed during World War II to separate
plutonium for use in nuclear weapons. PUREX involves dissolv-
ing spent fuel in nitric acid and then adding a solvent to recov-
er uranium and plutonium from the solution. Because it produces
separated plutonium that can be used for nuclear weapons, PUREX
is viewed as a proliferation risk and is done under strict safeguards
to prevent plutonium from being stolen or diverted. According to
the Department of Energy, nuclear weapons can be made using
as little as 4 kilograms (about 10 pounds) of plutonium, a mass
roughly the size of a soft drink can. 1 Commercial reprocessing
plants typically process several tons of plutonium each year.

DOE is researching two new approaches to reprocessing that
advocates believe are more “proliferation-proof” than PUREX be-

cause they produce plutonium that is mixed with highly radioactive
elements and therefore is less usable for weapons. 2 The UREX+
method is similar to PUREX but leaves the plutonium mixed with
neptunium and other elements. Another technique, pyroprocess-
ing, uses molten salt instead of acid to dissolve the fuel and pass-
es an electric current through the solution to separate out pluto-
nium, other actinides and some fission products.

In countries using PUREX, reprocessing has consistently cost
more than a once-through fuel cycle because reprocessing spent
fuel and fabricating plutonium into reactor fuel are more expen-
sive than making new fuel from fresh uranium. 3 Reprocessing
U.S. spent fuel and recycling the long-lived transuranic elements
in reactors would cost between $50 billion and $100 billion more
than disposal in underground repositories. 4

The Bush administration’s proposed Global Nuclear Energy
Partnership (GNEP) program would use UREX+ or pyropro-
cessing to reprocess spent fuel, then recycle the actinides in re-
actors that use fast-moving neutrons to break these products
down to shorter-lived substances. The cost of this approach re-
mains highly uncertain: In a February budget briefing, Deputy
Energy Secretary Clay Sell said, “[W]e are seeking to develop
these technologies; we are seeking to lessen the amount of un-
certainty as to what it would cost to build these facilities on a
commercial scale, and ultimately we hope to be in a position
to make a judgment about the commercial viability of this ap-
proach in the coming years.” Sell acknowledged, however, that
the administration’s $250 million funding request for fiscal 2007
“is expected to increase dramatically in the coming years.” 5

1 U.S. Department of Energy, “Restricted Data Declassification Decisions,
1946 to the Present (RDD-7),” Jan. 1, 2001, online at www.fas.org/sgp/ oth-
ergov/doe/rdd-7.html#I23, item II-L-33.
2 U.S. Department of Energy, Global Nuclear Energy Partnership, “Why Do
We Need Advanced Fuel Separation Techniques?”, www.gnep.energy.gov/
pdfs/factSheetPrimerAdvSseperation.pdf.
3 Steve Fetter and Frank von Hippel, “Is U.S. Reprocessing Worth the Risk?”
Arms Control Today, September 2005.
4 National Academy of Sciences, Nuclear Wastes: Technologies for Separation
and Transmutation (1996), p. 7.
5 DOE press briefing on the Global Nuclear Energy Partnership, Feb. 6, 2006,
www.energy.gov/print/3171.htm.
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At Issue:
Do aging nuclear reactors pose higher safety risks?Yes

yes
DAVID LOCHBAUM
DIRECTOR, NUCLEAR SAFETY PROJECT, 
UNION OF CONCERNED SCIENTISTS

WRITTEN FOR THE CQ RESEARCHER, MARCH 2006

a product’s chance of failure over its lifetime is repre-
sented by what is called the “bathtub curve.” Failure
is most likely early in life, the break-in phase, and

late in life, the wear-out phase. The break-in portion of nuclear
power’s bathtub curve is labeled with names like Sodium Reac-
tor Experiment, SL-1, Fermi Unit 1, Three Mile Island and Cher-
nobyl — serious reactor accidents in the first months of opera-
tion. The wear-out portion of nuclear power’s bathtub curve has
no labels — yet.

The average age of the nuclear power reactors operating in
the United States is more than 26 years. Over half have had
their 40-year operating licenses extended for another 20 years,
and most of the rest are in line for extensions. All U.S. nu-
clear power reactors are heading toward — if not already in
— the wear-out phase of their lifetimes.

While nuclear reactors are operating with an increasing risk
of failure, policies have diminished the chances for early de-
tection and correction of aging problems. Reactor owners, cit-
ing low failure rates occurring during the flat portion of the
bathtub curve, have successfully petitioned the Nuclear Regula-
tory Commission (NRC) for significant reductions in the scope
and frequency of safety tests and inspections. Checks that had
been performed on a monthly basis are now being performed
quarterly. Other checks that had been conducted annually are
now being done biannually, or even less frequently. Thus,
U.S. nuclear reactors are moving closer to the wear-out phase
of the bathtub curve with a strobe light, rather than a spot-
light, on their safety levels.

This disturbing trend is exacerbated by another recent de-
velopment. The NRC has approved increases of up to 20 per-
cent in the maximum power levels at which nuclear reactors
can operate. The higher temperatures and flows occurring at
increased power levels cause equipment to wear out faster.
For example, flow vibrations at the Quad Cities nuclear plant
in Illinois caused a large metal component above the reactor
core to shake itself apart — twice.

Operating aging nuclear reactors at increased power levels
with fewer safety checks is a recipe for disaster. To avoid bal-
ancing the nuclear bathtub curve with reactor names on the
wear-out phase, prompt steps must be taken to ensure there
is a powerful spotlight on safety, not a weak strobe light.

Sadly, last year’s energy bill contained ample provisions for
more nuclear plants but nothing to remedy the NRC’s flicker-
ing focus on safe reactor operation.No

SCOTT PETERSON
VICE PRESIDENT, COMMUNICATIONS, 
NUCLEAR ENERGY INSTITUTE

WRITTEN FOR THE CQ RESEARCHER MARCH 2006

a n industry commitment to safety and training, com-
bined with a system of close monitoring and strict
regulation, has placed nuclear power plants among

the nation’s safest industrial facilities.
The Nuclear Regulatory Commission (NRC) regulates com-

mercial and institutional uses of nuclear energy. As part of this
oversight, the NRC assigns at least two full-time resident inspec-
tors to each nuclear plant site. They conduct daily inspections,
providing close surveillance of the plant, its equipment and op-
erations. In addition, the typical nuclear plant site undergoes
about 2,500 hours of inspections per reactor each year.

The NRC developed a new reactor-oversight process that
was implemented industrywide in April 2000. This process is
more sharply focused on areas of plant operation that are
most important to safety and provides the public, the govern-
ment and the industry timely, understandable and meaningful
assessments of plant performance.

The NRC also reviews applications for nuclear plant license
renewals. This is a stringent process that takes into account nu-
merous factors regarding a reactor’s ability to continue operation,
including the effectiveness and safety of existing equipment.

The industry’s overarching commitment to safety extends
beyond meeting federal regulations. This desire to maintain
the highest level of safety and efficient operation of nuclear
plants motivates the industry’s investment in sound systems
and properly functioning equipment.

Companies operating nuclear power plants have an inte-
grated plan for managing the condition of plant systems,
structures and components. That includes monitoring the in-
tegrity of primary system materials and maintaining the condi-
tion of plant equipment. With more than 40 years of experi-
ence, companies have learned how equipment wears, and
they can refurbish or replace the vast majority of equipment
before it fails. When the operation of an important component
degrades or fails, companies make detailed root-cause analyses
and take corrective actions.

It is for these reasons that the so-called bathtub curve
does not appropriately apply to America’s existing nuclear
power plants. Clearly, these plants already have safely sur-
passed the first phase, or break-in period. Given that the
speculative back end of the bathtub curve would be due to
fatigue or depletion of materials, the ongoing preventative
and corrective maintenance performed at nuclear plants ad-
dresses these issues.
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uranium ore. 67 This would allow more
waste to be stored at Yucca Mountain,
advocates argue, because the heat of the
waste determines how far apart canis-
ters need to be spaced in the reposito-
ry. To accelerate this process, Congress
added $50 million to the fiscal 2006 en-
ergy appropriations bill for DOE to de-
velop a plan to reprocess all U.S. com-
mercial spent nuclear fuel and recycle its
plutonium content, with instructions to
start finding sites for the facilities by mid-
2006. “It is essential to continue devel-
opment of the Yucca Mountain reposi-
tory,” said the bill’s sponsor, Rep. David
Hobson, R-Ohio, “but it is also essential
to pursue alternative approaches to spent
nuclear fuel so that we do not have to
develop eight more Yucca Mountains by
the end of this century.” 68

The Bush administration has re-
quested $250 million in its fiscal 2007
budget to launch a Global Nuclear En-
ergy Partnership (GNEP), under which
the U.S. would lease fresh nuclear fuel
to other countries and take back spent
fuel for disposition (which the U.S. al-
ready does with fuel it supplies to sci-
entific-research reactors around the
world to prevent the spent fuel from
being used for weapons).

Using technologies currently under
development, the United States would
reprocess both the foreign and domestic
spent fuel, using the resulting plutonium
and other actinides (long-lived radioac-
tive elements) as fuel for advanced
“burner” reactors that would break them
down into shorter-lived materials. 69

The partnership would enable ex-
pansion of nuclear power in the United
States and around the world, promote
non-proliferation and help resolve nu-
clear waste disposal issues, Energy Sec-
retary Bodman told the Senate Energy
Committee on Feb. 9. “[T]he United States
will work with key international partners
to develop and demonstrate new prolif-
eration-resistant technologies to recycle
spent nuclear fuel to reduce waste,” he
said. And new technologies developed

through the project would reduce the
volume and radiotoxicity of nuclear waste,
greatly reducing the amount of waste
needing permanent storage at Yucca
Mountain and delaying the need for an
additional repository indefinitely, he said.

The Energy Department has not re-
leased long-term cost estimates for
GNEP, but developing new reprocess-
ing plants and fast reactors to break
down transuranic wastes could cost $40
billion or more over the next several
decades. 70 “These advanced repro-
cessing techniques and fast reactors
have not been commercially deployed,
so we don’t know whether they are
technically feasible or how much they’ll
cost, although they are almost certain
to cost more than conventional repro-
cessing,” says physicist Steve Fetter,
dean of the University of Maryland’s
School of Public Policy.

The Bush administration wants pri-
vate companies and foreign govern-
ments to contribute, but early reactions
from U.S. nuclear plant owners were
lukewarm because executives reported-
ly did not see GNEP as helping to build
support for new power plants. “We’ll all
cheer DOE from the sidelines,” said one
utility official in early February. 71

The trade newsletter Electricity Daily
called a resumption of reprocessing “an
entirely bad idea” and predicted that it
would be “wildly uneconomic,” noting
that DOE has been working to clean
up a civilian reprocessing site at West
Valley, N.Y., since 1980 and does not
expect to be finished until 2008. 72

Many energy experts argue that be-
cause spent nuclear fuel can be stored
in dry casks at reactors for at least 50
years, there is no need to make a
near-term commitment to an expen-
sive reprocessing program. They fur-
ther argue that since plutonium sep-
arated during reprocessing can be
stolen or diverted for use in nuclear
weapons, the United States should not
resume reprocessing any earlier than
necessary because it could spur pro-
liferation threats around the globe.

The Bush administration argues that
reprocessing techniques envisioned for
GNEP will produce plutonium unsuit-
able for nuclear weapons because it
would be mixed with other actinides.
But some scientists doubt the new tech-
niques would be proliferation-proof. “Al-
most all of these elements are usable
for nuclear weapons, although they may
complicate the design issues,” says Fet-
ter. “And other countries might alter the
technologies to produce materials that
could be used in nuclear weapons. GNEP
raises more questions than it answers.”

A May 2005 report by the American
Physical Society on resolving nuclear
power’s proliferation problem conclud-
ed that it was not “urgent” for the Unit-
ed States to initiate reprocessing or de-
velop additional repositories. The panel
recommended refocusing the Advanced
Fuel Cycle Initiative — away from re-
processing and onto proliferation-resis-
tant fuel cycle options.

“We should not be stampeded into
anything,” says Ernest Moniz, a profes-
sor of physics at MIT and former Ener-
gy under secretary. “The right course is
long-term surface or sub-surface storage
of spent fuel.” The nuclear industry con-
tinues to press for licensing of the Yucca
Mountain repository and to criticize Con-
gress for appropriating less money out
of the Nuclear Waste Fund than con-
sumers have paid into it. NEI’s Fertel
says nuclear owners view reprocessing
as a long-term strategy, not as an alter-
native to geologic disposition.

“If we’re going to build a large num-
ber of nuclear plants in the coming
decades,” says Fertel, “then it makes
sense to look at whether we’re going
to close the fuel cycle, and to do re-
search and development on some key
questions: What technology is the safest,
most efficient and most proliferation-
resistant, what kind of fuel would be
used, and what kind of reactor would
we use? But our timeline is 30 to 50
years, and whether you close the fuel
cycle and move to reprocessing or not,
you still need a repository.”

Continued from p. 232
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OUTLOOK
Doubts About Expansion

W hile conditions for building new
nuclear plants appear to be im-

proving, experts outside the nuclear
industry remain skeptical that a major
nuclear expansion is on the horizon.

Based on the subsidies included in
the 2005 Energy Policy Act, the Energy
Information Administration predicts that
9,000 megawatts of new nuclear ca-
pacity will be added through 2030, in-
cluding 3,000 megawatts of uprates at
existing plants and 6,000 megawatts of
new plants (about six large reactors). 73

Energy analysts agree that even though
streamlined licensing regulations have
lowered the barriers to building new
plants, lingering issues — especially waste
management — could still undercut
support for new reactors.

Incentives in the new law should re-
solve the financial risk issues, says MIT’s
Moniz, but until there is a “near-term
prospect” of disposing of spent fuel at
Yucca Mountain, it could be very com-
plicated to get a new plant licensed.

Reprocessing advocates appear ready
to press for a change in U.S fuel-cycle
policy, if only to move spent fuel some-
where soon. “Yucca Mountain started out
as something everybody thought could
stay on time, stay within budget and get
done,” said Sen. Pete Domenici, R-N.M.,
a leading congressional reprocessing
advocate. “It turns out none of that is
true — it’s not on time, we still haven’t
cleared some of the worst hurdles. So
we have to stick with it, [but] what role
it will inevitably play is still undeter-
mined, in my opinion.” 74

Most environmentalists maintain that
conservation and renewable energy are
the safest and cheapest ways to keep
the lights on and the air clean. They
view reprocessing as expensive and a
proliferation threat, and oppose the Bush

administration’s Global Nuclear Energy
Partnership proposals. “It’s the height
of hypocrisy to support activities that
will make energy and environmental
problems worse at a time when funds
are being cut for energy programs that
help people, like weatherization and ef-
ficiency,” says US PIRG’s Aurilio.

Plant security could also fuel new
concerns about expanding nuclear power,
especially if any incidents take place at
operating plants or it becomes clear that
terrorists are targeting reactors. Details of
the new design-basis threat (DBT) —
the minimum size of an attacking force
that commercial reactor owners must be
ready to fight off — implemented by
the NRC in 2004 are classified, but the
standard reportedly directs nuclear plant
owners to maintain enough security to
defend against a force less than the size
of the 9/11 attackers. The commission
is currently reviewing the DBT and putting
the new standards into regulations after
taking public comments, says NRC pub-
lic affairs Director Brenner. 75

“Every nuclear power plant in the
United States meets the requirements
for providing assurance that their ac-
tivities . . . do not constitute an un-
reasonable risk to the public health and
safety,” said NRC Chairman Nils Diaz
on Dec. 2, 2004. “However, the NRC
continues to be vigilant, cognizant of
the threat and of the need to ensure
that every one of our licensees is per-
forming at the levels needed for . . .
the protection of the public.” 76

Critics argue that the NRC is overly
focused on how much security the in-
dustry can afford, citing examples such
as a June 2005 agency staff paper,
which stated the revised design-basis
threat “is not based on worst-case
scenarios but rather on actual adver-
sary characteristics demonstrated world-
wide and a determination as to those
characteristics against which a private
security force could reasonably be ex-
pected to provide protection.” 77

“That’s backwards,” says Danielle Brian,
director of the Project on Government

Oversight. “What we really need is an
assessment of the threat and what it
takes to handle it. If this is the best that
industry can do on security, then we
should rethink whether industry should
be in charge of security.”

The privately owned plants are guard-
ed by well-trained private security
forces, often staffed with ex-military per-
sonnel, and all have arrangements with
local law-enforcement agencies for sup-
plemental assistance, Brenner says. An
attacking force larger than the DBT is
considered by NRC regulation to be “an
enemy of the United States” that would
call into play additional federal assets.

Meanwhile, reactors are continuing to
win approvals for uprates and license
extensions. Most local communities
seem willing to live with existing reac-
tors, but winning public approval and
millions of dollars in federal support to
build the first next-generation reactors
will be a much higher hurdle. “That’s
where the rubber will meet the road,”
says Aurilio. “Will Congress spend hun-
dreds of millions of dollars more on this
industry when budgets are tight?”

Furthermore, even if new plants can
be built safely in the United States, a nu-
clear disaster abroad — like Chernobyl
in 1986 — would quickly sour domes-
tic opinion on nuclear energy again. The
fate of nuclear power in the United States
thus is tightly linked to the adoption of
stronger safety requirements and barriers
against proliferation worldwide.

“Many nuclear energy proponents
don’t recognize that one accident or
proliferation incident anywhere will shut
down an expansion of nuclear power
worldwide,” says Harvard’s Holdren. “If
we’re going to do this, it’s important to
do it right.”
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