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Fossil fuels currently provide more than 85% of all the energy consumed in the
U.S., nearly two-thirds of our electricity, and virtually all of our transportation fuels. The
U.S.’ reliance on fossil fuels will undoubtedly increase as we seek to expand our
economy, but dwindling fossil-fuel supplies and climate change concerns are forcing the
U.S. to consider alternate energy sources. Renewable energy sources, including wind,
solar, geothermal, biomass, and hydro power must play a more important, and
increasing role in our nation's energy mix. Despite previous reluctance to use nuclear
energy in the past, nuclear power can and should play a greater role in meeting
America’s future energy demand. It can generate sufficient electricity safely while

improving our energy security and protecting our environment.






NUCLEAR ENERGY: IT IS TIME TO REVITALIZE THE PEACEFUL ATOM

On an issue that affects our economy, our security, and the future of our
planet, we can't continue to be mired in the same old stale debates
between left and right, between environmentalists and entrepreneurs. Our
competitors are racing to create jobs and command growing energy
industries. And nuclear energy is no exception.

—President Obama
February 16, 2010

Fossil fuels currently provide more than 85% of all the energy consumed in the
U.S., nearly two-thirds of our electricity, and virtually all of our transportation fuels. The
U.S.’ reliance on fossil fuels will undoubtedly increase as we seek to expand our
economy, but dwindling fossil-fuel supplies and climate change concerns are forcing the
U.S. to consider alternate energy sources. Renewable energy sources, including wind,
solar, geothermal, biomass, and hydro power must play a more important, and
increasing role in our nation's energy mix. Despite previous reluctance to use nuclear
energy in the past, nuclear power can and should play a greater role in meeting
America’s future energy demand. It can generate sufficient electricity safely while
improving our energy security and protecting our environment.

On 26 May 1958, President Eisenhower opened the first U.S commercial nuclear
power plant in Shippingport, Pennsylvania. As nuclear power continued to grow
throughout the 1960s, the Atomic Energy Commission anticipated that more than 1,000
reactors would be operating in the U.S. by 2000." There are 104 nuclear power plants
currently operating in the U.S., and while there are plans for a number of new reactors,
ground has not been broken on any new commercial nuclear plant sites since the

1970s. While 30 countries around the world have accepted nuclear power as a



significant contributor towards meeting their ever-increasing demand for energy, the
U.S. has fallen behind.? The time has come for a nuclear renaissance in the United
States. U.S. nuclear energy policy must account for the changed world we now live in.
Relying on old policy reflecting unsubstantiated and exaggerated risks and fears must
end.

Fossil-Fuels

The nation's reliance on fossil fuels to power an expanding economy will increase
over at least the next two decades even with aggressive development and deployment
of new renewable and nuclear technologies.® The U.S. Energy Information
Administration released the Annual Energy Outlook 2011 with Projections to 2035,
evaluating a wide range of trends and issues that could have major implications for U.S.
energy markets. The report predicts that total U.S. consumption of liquid fuels, including
both fossil liquids and biofuels, will grow from 36.6 quadrillion Btu (18.8 million barrels
per day) in 2009 to 41.8 quadrillion Btu (22.0 million barrels per day) in 2035. The
transportation sector dominates demand for liquid fuels from 72 percent of total liquids
consumption in 2009 to 74 percent in 2035. Additionally, the report states natural gas
consumption will rise from 22.7 trillion cubic feet in 2009 to 26.5 trillion cubic feet in
2035 and total coal consumption, which was 22.7 quadrillion Btu in 2007, increases
from 19.7 quadrillion Btu in 2009 to 25.2 quadrillion Btu in 2035. Coal consumption,
mostly for electric power generation, grows gradually throughout the projection period,
as existing plants are used more intensively.

Recently, the Obama administration's decision to halt offshore drilling in the
Atlantic, Pacific and the eastern Gulf of Mexico for the next seven years will significantly

impact domestic oil production. Coupled with the public’s reluctance to permit new



electric generation, of any kind, near their homes, the nation’s electricity supply surplus
has slowly eroded.* Additionally, the rapid growth of China and India matched with the
developed world's dependence on oil, mean that a lot more oil will have to come from
somewhere.® Fereidun Fesharaki, senior associate at the Center for Strategic
International Studies, forecasted China’s oil use to rise by around 400,000 barrels a day
for each of the next eight to 10 years, and India’s annual growth will be 100,000 to
150,000 barrels a day.®

Whether fossil fuels run out in 20 years or 200 years is not really

important. Both industrialized and developed nations require greater

amounts of energy on an annual basis. This will increase competition for

energy sources, raise prices, and give energy suppliers greater power in
the market.”

Rising Energy Prices

Across the U.S., as across much of the world, rising energy prices are less a
momentary blip than a lasting change with consequences.? The price of crude oil has
increased from $20 per barrel in the 1980s to as much as $100 per barrel in the past
few years. Natural gas prices have seen an increase during the same time span, from
$3 per million Btu to an average of nearly $9 per million Btu. Recent higher crude oil
and natural gas prices have given coal producers pricing power to raise prices.’
However, coal plants may become increasingly difficult to build because of public
awareness of their environmental impact.'”® Since 1998, regulatory restrictions
implemented by the Clean Air Act Amendments of 1990 have reduced sulfur dioxide
and nitrogen oxide emissions by 55.7 percent and 62.9 percent, respectively. The
environmental regulatory restrictions imposed have increased fossil fuel-generated
electricity costs because cleaner energy means additional capital assets to meet

regulations and these charges go back to the consumer. These higher fuel costs make



the case for nuclear power even stronger now than in the past.” Table 1 shows a
comparison in electricity production costs amongst the various sources of energy. It
demonstrates that nuclear power electricity production from 1995-2009 was cheaper
than all other major sources of electricity production. Table 1 also shows the increasing
cost of coal and gas production. These cost increases in production are transferred to

the consumer.

U.S. Electricity Production Costs and Components wE |
1995 - 2009, In 2009 cents per kilowatt-hour herien Emirer et
Total Production Costs Operations & Maintenance Costs Fuel Costs

Year Coal Gas Nuclear Petroleum | Coal Gas Nuclear Petroleum | Coal Gas Nuclear Petroleum
1995 2,66 3.73 2.69 5.83 0.61 0.71 1.89 1.64 196 3.02 0.80 420
1996 241 456 2.52 5.93 0.54 0.70 1.80 1.36 188 3.86 0.72 457
1997 2.33 462 2.64 533 0.52 0.67 1.93 116 181 3.95 0.71 417
1998 2,28 4.04 245 3.75 0.55 0.61 175 0.72 173 3.44 0.70 3.03
1999 2.20 437 221 4.50 0.52 0.51 1.57 1.02 167 3.86 0.64 347
2000 215 124 2.16 6.48 0.51 0.57 1.56 0.80 1.63 6.67 0.60 5.69
2001 2.20 130 2.05 5.99 0.54 0.64 148 0.82 1.68 6.66 0.58 517
2002 218 463 2.01 5.71 0.55 0.62 149 0.93 163 4.01 0.53 478
2003 215 6.37 1.98 6.86 0.65 0.66 144 1.09 1.60 5.72 0.63 5.77
2004 2,23 6.40 1.93 6.52 0.57 0.55 141 0.98 166 5.85 0.53 5.54
2005 242 7.99 1.87 8.94 0.57 0.53 138 0.97 185 747 0.49 197
2006 252 6.91 1.90 10.31 0.59 0.54 142 1.38 193 6.37 0.49 8.93
2007 2,57 6.68 1.89 10.78 0.60 0.52 1.39 145 1.96 6.16 0.50 9.33
2008 2.80 7.80 1.96 17.63 0.60 0.53 1.46 1.94 220 1.27 0.51 15.69
2009 2.97 5.00 2.03 12.37 0.67 0.56 146 2.55 2.30 4.44 0.57 9.82

Production Costs = Operations and Maintenance Cosis + Fuel Costs. Production costs do not indude indirect costs and are based on
FERC Form 1 filings submitted by regulated ufilities. Production costs are medeled for utilities that are not regulated.

Source: Ventyx Velocity Suite

Updated: 5/10

Table 1
U.S.’ Enerqy Policy

The U.S. has a window of opportunity to lead in the development of clean
energy technology. If successful, the U.S. will lead in this new Industrial
Revolution in clean energy that will be a major contributor to our economic
prosperity. If we do not develop the policies that encourage the private
sector to seize the opportunity, the U.S. will fall behind and increasingly
become an importer of these new energy technologies.™

Nuclear power plants generate approximately 20 percent of electricity produced

in this country; however, all recent electric-generating capacity additions and projected



future additions are primarily fueled by natural gas. Despite the performance of current
nuclear plants and decisions by power plant owners to seek license renewal, no new
plant has been ordered in this country for more than 30 years. The Bush and Obama
administrations have passed legislation and proposed initiatives to reduce risk and
uncertainty associated with building (licensing, citing, and financing) nuclear power
plants.

The U.S. Energy Policy Act in 2005 is one of the cornerstones to the renaissance
of nuclear power in the U.S. since it provides several key financial incentives in the form
of loan guarantees and tax credits.” Spurred by rising energy prices and growing
dependence on foreign oil, the new energy law was shaped by competing concerns
about energy security, environmental quality, and economic growth.™ Title VI of the law
provides financial incentives through loan guarantees, tax credits, and regulatory delay
compensation for innovative technologies that avoid greenhouse gases, such as
nuclear reactors, as well as clean coal and renewable energy.

The 2005 Energy Policy Act authorizes $18.5 billion in loan guarantees, but none
have been issued. The Act gives the Secretary of Energy authority for loan guarantee
approvals up to 80 percent of the cost of advanced energy projects, including fossil fuel,
renewable, nuclear, and energy efficient technologies. President Obama has proposed
tripling that amount to expand nuclear power as a way to control greenhouse gas
(GHG) emissions and bolster domestic energy production.™ His budget proposal for
2011 would add $36 billion in new federal loan guarantees for a total of $54.5 billion.

The Energy Policy Act’s strongest nuclear incentive is a 1.8-cents/kilowatt-hour

tax credit for electricity produced by nuclear reactors. The credit is available for up to



6,000 megawatts (MW) of new capacity — the equivalent of about five or six new
reactors — for the first eight years of operation. These incentives serve to reduce
financial risk to nuclear energy project investors.

The biggest obstacle to building a new nuclear power plant is the economic risk
for the investor; an eleventh hour legal challenge or regulatory hurdle could quickly arise
that would render the plant inoperable.' To counter the enormous expense of
constructing a nuclear reactor and the possible delays associated with obtaining an
operating license, the Act provides risk insurance for private financiers. The Seabrook
reactor in New Hampshire could have benefited from this insurance. It was projected in
1976 to cost $850 million and to be completed in six years. Due to construction delays,
cost overruns and troubles obtaining financing, the power plant actually cost $7 billion
and was not complete until 1990." The delay led to the bankruptcy of Seabrook's major
utility owner, Public Service Company of New Hampshire.

Similar to nuclear power plant construction delays, the trend over several years
of conventional power plant construction has taken longer due to project delays. Delays
and cancellations have been attributed to regulatory uncertainty regarding climate
change or strained project economics due to escalating costs in the industry. The
regulatory uncertainty for greenhouse gas legislation is a key issue impacting
technology selection and the reliability of economic forecasts and financial risk. Today,
returns on investment (ROI) are more uncertain for conventional plants and those
previously predictable ROIs can be severely compromised by the need to subsequently

address carbon dioxide mitigation.



Under the Energy Act the first two nuclear reactors that receive combined
construction and operating licenses and are under construction will receive insurance
coverage for 100 percent of any potential cost of delay, up to $500 million per contract.
The next four units will be covered for 50 percent of the costs of the covered delays, up
to $250 million per contract, after an initial 180-day period. This makes the ROIls on
nuclear plants much less risky while conventional plant ROIs with unsettled
environmental legislation are assuming much more risk.

To further counter delays, the Nuclear Power 2010 program (NP2010), unveiled
by the Department of Energy, is a joint government/industry cost-shared effort to identify
sites for new nuclear power plants and to bring to market advanced nuclear plant
technologies, to evaluate the business case for building new nuclear power plants, and
to demonstrate untested regulatory processes.' The early site permit (ESP) process
supported as a part of the NP2010 program enables completion of the site evaluation
component of the nuclear power plant licensing before a utility makes a decision to build
a plant. Successful completion of the ESP process will establish that a site is suitable
for possible future construction and operation of a nuclear power plant, resolving
significant safety and environmental issues early in the decision process. This process
will avoid the siting problems that vastly escalated the costs of some plants in the 1980s
and led to the abandonment of others." The timeframes for NRC’s North Anna, Virginia,
Clinton, lllinois, and Grand Gulf, Mississippi ESP application reviews ranged from 41 to
50 months. NRC estimates that the more recent Vogtle ESP application will be
completed in 37 months (25 months for ESP review and 12 months for the mandatory

hearing process).”



Financial Construction Costs

Nuclear power plants are expensive to build but relatively inexpensive to operate,
because their fuel costs are low compared with alternatives.? A new 1,000 MW nuclear
plant costs $1.5 to 2.0 billion and takes approximately five years to build.?? However,
“bottlenecks in the supply chain, including ultra-heavy forgings, large manufactured
components, engineering, craft labor, and skilled construction” have caused plants
under construction to be delayed.

Additionally, cost overruns for plants built in the US in the 1970's and 1980's
have hurt nuclear reactor construction’s economic viability. Table 2 shows historical

data of US construction costs from 1966-1977.

Table 2
The reasons for costs overrun include:



o Design Flaws. There were significant design flaws which led to the reactor leak
and operator confusion that caused the Three Mile Island accident. After these
were exposed, the US Nuclear Regulatory Commission (NRC) undertook an
extensive review of Nuclear Plant designs and in many cases ordered changes.
These changes were both expensive and time consuming to fix. They led to
extensive construction delays at a time of very high interest rates and so
significantly increased the cost of the Capital required to build the plant.?

e Two hurdle licensing. Up until the mid-1990's developers of nuclear power plants
had to obtain both a license to build a Nuclear Power then a subsequent license
to operate the plant. This also delayed the start of plant operation which
significantly increased the cost of the plant. The worst situation was that of the
Shoreham Plant which was completed on Long Island in New York State at a
cost of $5 billion but was never allowed to operate.”

e Non-uniform designs. The US Nuclear Power Industry never achieved
economies of volume because every reactor design was different. Each
developer put in their own tweaks and much of the equipment was custom built
for each plant. This compounded the difficulties of obtaining NRC licensing
approval since the NRC had to evaluate each individual design.?

Nuclear Waste

James Lovelock, an independent scientist and environmentalist stated

An outstanding advantage of nuclear over fossil fuel energy is how it is to
deal with the waste it produces. Fossil fuel burning produces twenty seven
thousand million tons of carbon dioxide yearly. This is enough if solidified
to make a mountain nearly two kilometers high and with a base ten
kilometers in circumference. The same quantity of energy if it came from
nuclear reactions would make fourteen thousand tons of high level waste.
A quantity that occupies a sixteen meter sided cube.?’



Each regular 1000 MW nuclear power plant generates 30 tons of radioactive
waste annually.”® Waste from a nuclear plant is primarily a solid waste, spent fuel, and
some process chemicals, steam, and heated cooling water.? Nuclear waste differs from
a fossil fuel plant’s waste because its volume and mass are minute compared to the
electricity produced.® A similar amount of electricity from coal would yield over 300,000
tons of ash, assuming 10% ash content in the coal.*’

Nuclear power also produces no notable sulfur oxides, nitrogen oxides, or
particulates. Compared with coal, nuclear power does produce spent fuels of roughly
the same mass and volume as the fuel that the reactor takes in. While fossil fuels emit
stack gasses to the ambient environment, solid wastes at nuclear power plants are
contained throughout the generation process; no particulates or ash are emitted. Waste
from the nuclear power plant is managed to the point of disposal, while a substantial
part of the fossil fuel waste, especially stack gases and particulates are unmanaged
after release from the plant.*?

A major general public concern regarding nuclear power generation is nuclear
waste disposal. In 2002, the U.S. Congress approved The Yucca Mountain Repository
as a deep geological repository storage facility for spent nuclear fuel and other
radioactive waste. It is located between the Mojave Desert and the Great Basin Deserts
in Nevada, approximately 90 miles from Las Vegas. Capable of storing approximately
77,000 tons of nuclear waste, to date, Yucca Mountain has not received a single
shipment.

In 2009 the Obama Administration stated that the site was no longer an option

and proposed to eliminate all funding in the 2009 U.S. federal budget.** On 3 March

10



2010, the Secretary of Energy submitted a motion to withdraw the Department of
Energy’s pending license application for the permanent repository at Yucca Mountain. In
the motion he stated:

It is the Secretary of Energy’s judgment that scientific and engineering
knowledge on issues relevant to disposition of high-level waste and spent
fuel has advanced dramatically over the twenty years since the Yucca
Mountain project was initiated...Future proposals for the disposition of
such materials should thus be based on comprehensive and careful
evaluation of options supported by that knowledge, as well as other
relevant factors, including the ability to secure broad public support, not an
approach that “has proven effective” over several decades.*

In order to revitalize the peaceful atom, we must locate a disposal site that the
public will find acceptable. Additionally, we should seek innovations to reduce the
amount of waste produced. Almost 100 percent of the material in a spent nuclear fuel
rod can be recycled as useful material and is being done so in France. However, in the
U.S., for both policy and economic reasons, final disposition involves the ultimate burial
of all spent fuels from nuclear power plants.*® Spent fuel is intensely radioactive, and
reprocessing is a complex chemical operation that separates plutonium from those
elements in spent fuel that make it highly radioactive. At that point the plutonium can be
used to make new reactor fuel or nuclear weapons. For this reason, there has been a
long-standing concern that reprocessing facilities anywhere would be potential sources
for terrorists seeking the materials required to make nuclear weapons, and that such
facilities could ease the path for nations beginning nuclear weapons programs.*® These
concerns led the U.S. to abandon its reprocessing program in the 1970s.

Kyoto Protocol and GHG Emissions

The Kyoto Protocol mandates emission level targets for 37 industrialized

countries and the European community for reducing GHG emissions .These amount to
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an average of five percent below 1990 levels over the five-year period 2008-2012. The
ratification treaty covers more than two-thirds of total GHG emission sources, in more
than 160 countries. Entered into force on 16 January 2005, the Protocol requires
countries to meet their emission target levels through national measures, but offers
them an additional means of meeting their targets by way of three market-based
mechanisms: 1) emissions trading, 2) clean development mechanism, and 3) joint
implementation.®

Although the U.S. was a signatory to the Protocol, the U.S. Senate voted 94-2 to
reject the Kyoto Protocol citing potential damage to the U.S. economy required by the
compliance. The Senate also refused to ratify the agreement because it excluded
certain developing countries, including India and China, from having to comply with new
emissions standards. In 2008, a bill to impose a tax on carbon emissions was debated
for a week but met strong resistance and never came to a vote.*®

Despite the lack of ratification, U.S. cities, states, and regions have taken the
initiative to reduce carbon dioxide emission levels. The industrial region stretching from
New Jersey to Maine generates approximately the same volume of carbon dioxide as
Germany.* A regional agreement was made amongst the Northeast states to reduce
CO, from big power stations by 15 percent by 2020.° Limits to carbon emissions are
evolving domestically without Kyoto efforts, and “limits would directly impact the
potential for growth of coal-fired generation, which creates substantial emissions unlike
other forms of fuel.”*' Nuclear power plants release no carbon emissions, supporting the
Kyoto Protocol’s objective, and allowing the U.S. to assist in the global effort to reduce

greenhouse gases. In the future, global pressure to reduce U.S. greenhouse gases will
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only increase and nuclear power plants enable the U.S. to reach that future of reduced
emissions.

Renewable Energy

The Department of Energy is considering several alternative solutions for energy
security supporting the extreme urgency of countering climate change. The New
Scientist, a well known scientific journal published in the United Kingdom and the U.S.,
recently editorialized that:

Although renewable electricity technologies are heavily criticized by the

nuclear, coal, and oil industries and by many politicians...the combination

of wind power, tidal-power, micro-hydro, and biomass are now almost as

cheap as coal, and wave power and solar photovoltaics are rapidly
becoming competitive.*?

Renewable energy believed to be quick to build, flexible, secure, and climate
friendly has accounted for 6 percent of the U.S. total contribution to electricity since
1970.* Although renewable energy sources play an important role in our nation's
energy mix, they will continue to play a complimentary role as long as they are not
constant and reliable energy sources.

Wind Power. Wind energy has enormous potential in the U.S. The U.S. has
installed capacity just past 20,000 MW and “it is growing at 25 percent a year.”** A
recent study found a potential global wind power resource of 72 terawatts-forty times
the amount of electricity used by all countries in 2000.*° The average price of wind
power has gone down; from 10 cents per kilowatt hour to about 5 cents per kilowatt
hour in some areas prevailing winds are competitive with natural gas generation.*

Wind power has its disadvantages as well. Concern has grown over bird kills and
the scenic impact. To produce 1,000 MW of installed capacity, the same amount of

power one nuclear reactor could generate, a wind farm would require about 60,000
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acres, or about ninety-four square miles, according to the American Wind Energy
Association. A nuclear plant only requires 4 acres.

Additionally, the problem with wind energy is that it fluctuates. The wind never
blows steadily anywhere in the world. While nuclear plants can maintain steady levels of
power, wind can fluctuate from minute to minute. Most windmills produce electricity less
than one-third of the time.*” This requires another power source to ensure demands are
met when the wind is not blowing.

Solar Power. Direct solar holds the greatest promise for helping cut carbon
emissions and provide alternate means of energy.® It has been estimated that an
inefficient photovoltaic array covering half a sunny area measuring 100 square miles
could meet all the annual U.S. electricity needs.* Although night demand is
problematic, solar energy has an advantage over wind because it peaks when it is most
needed-hot summer afternoons.

Despite incentives, it is still relatively expensive to construct a solar system. In
October 2010, the U.S. approved a permit for the largest solar energy project in the
world -- four massive solar plants at the cost of one billion dollars each in southern
California.®® When completed the project is expected to generate up to 1,000 MW of
energy, enough electricity to power up to 300,000 average American homes.
Unfortunately, the estimated $4 billion, 7,000-acre project equates to a single, $2 billion
nuclear plant.

Geothermal Power. Geothermal sites have tapped for energy for quite some
time. In China, geothermal waters are used in agriculture and aquaculture to prevent

damaging frosts and extend the growing season. In Romania, geothermal waters are
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used to heat numerous homes and acres of greenhouses, and industrial hot water for
factories. In the U.S., Hawaii gets 25 percent of its electricity from geothermal energy,
Nevada 10 percent and California 5 percent. 8,000 MW are produced for twenty nations
using geothermal energy.®’

However, geothermal steam sites have their problems. Geothermal sites that
vent to the surface for direct conversion to electricity via turbines are scarce. At most
sites, steam can only be extracted by cutting through geographical layers. Also, the hot
water or steam often contains high levels of poisonous hydrogen sulfide.

Base load electricity is required twenty four hours a day. Wind power is
intermittent. The sun does not shine at night, and its intensity is weakened by overcast
skies. Additionally, there are limited geothermal sites throughout the U.S. If the U.S.
wants an energy source capable of a constant electricity supply, nuclear power is the
path to pursue. Nuclear power can generate substantial base load electricity without
carbon or other GHG emissions.

Three Mile Island: A Cause for No New Construction

The accident at the Three Mile Island Unit 2 (TMI-2) nuclear power plant near
Middletown, PA, on March 28, 1979, was the most serious in U.S. commercial nuclear
power plant operating history. The accident led to no deaths or injuries to plant workers
or members of the nearby community. Estimates are that the average dose to about 2
million people in the area was only about 1 millirem. To put this into context, exposure
from a chest x-ray is about 6 millirem. Compared to the natural radioactive background
dose of about 100-125 millirem per year for the area, the collective dose to the

community from the accident was very small.*
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Two weeks prior to the accident at TMI, coincidently, The China Syndrome was
released in the theatre creating fears of a severe reactor accident that would send large
quantities of radiation into the environment. The film affected the American psyche
regarding the safe operation of nuclear reactors, nuclear radiation effects, and nuclear
meltdown. Anti-nuclear activists petitioned against new construction of nuclear power
plants and no one wanted a nuclear power plant in their back yard.

The Nuclear Regulatory Commission imposed major changes on nuclear

facilities since the accident.®®

Plant design and equipment requirements were upgraded
and strengthened. Operator training and staffing requirements were improved.
Additionally, emergency preparedness was enhanced to include NRC notification
requirements.

Even though the U.S. has not built a new reactor in decades, designers have
produced newer reactor designs with greater operating reliability and lower operating
costs. The TMI accident solidified anti-nuclear safety concerns among activists and the
general public, resulted in new regulations for the nuclear industry, and has been cited
as a contributor to the decline of new reactor construction. For the industry to survive
and grow, nuclear advocates must dedicate themselves to restoring the public’s faith in
the industry’s safety record.> With an increase in public awareness regarding safety
and regulations, The Department of Energy hopes to “promote secure, competitive and
environmentally responsible nuclear technologies to serve the present and future

energy needs of the U.S.”™°

Public Opinion

Changing economics, tightening natural gas availabilities, and environmental

pressures now have utilities reconsidering the nuclear power option, but significant
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hurdles remain.* Following accidents at the Three Mile Island and Chernobyl power
plants, the U.S. public’s attitude toward nuclear power has been mixed. The following
addresses some of the most vocal arguments:

Nuclear energy cannot reduce our dependence on foreign oil. Nuclear-generated
electricity powers electric trains and subway cars as well as autos today. It has also
been used in propelling ships for more than 50 years. That use can be increased since
it has been restricted by unofficial policy to military vessels and ice breakers. In the
near-term, nuclear power can provide electricity for expanded mass-transit and plug-in
hybrid cars. Small modular reactors can provide power to islands like Hawaii, Puerto
Rico, Nantucket and Guam that currently run their electrical grids on imported oil. In the
longer-term, nuclear power can directly reduce our dependence on foreign oil by
producing hydrogen for use in fuel cells and synthetic liquid fuels.*

Nuclear energy is bad for the environment. Nuclear reactors emit no greenhouse
gasses during operation. Over their full lifetimes, they result in comparable emissions to
renewable forms of energy such as wind and solar. Nuclear energy requires less land
use than most other forms of energy.*®

Nuclear power is not safe. Nuclear energy is as safe as or safer than any other
form of energy available. U.S. naval nuclear reactors have been supplying power and
propulsion for its submarines and aircraft carriers since 1955 without incident, and no
member of the military or public has ever been injured or killed in the entire 50-year
history of naval or commercial nuclear power in the U.S. In fact, recent studies have

shown that it is safer to work in a nuclear power plant than in an office.*
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Nuclear power has a waste problem. Until the public can be shown that nuclear
waste is safer than fossil-fuel waste and that it is reliably controlled...nuclear power in
the U.S. will be constrained.®® All of the used nuclear fuel generated in every nuclear
plant in the past 50 years would fill a football field to a depth of less than 10 yards, and
96% of this "waste" can be recycled.® Increased fuel efficiency has led to a decrease in
nuclear waste generation. The entire American inventory of waste stored at nuclear
plants, after forty years of making trillions of kilo-watt hours of electricity comes to about
fifty thousand metric tons.® This is minute compared to releases from hydrocarbon
plants.

Most Americans don’t support nuclear power. Public and political acceptance of
nuclear power as a logical large-scale alternative to fossil fuel is higher than it has been
in a generation.® Three out of four Americans say they favor nuclear energy. The long-
term transformation in public opinion on nuclear energy is striking: Those in favor
moved from 49 percent in 1983, when the question was first asked, to 74 percent
today.*

Follow France’s Lead

The French overcame many of the same issues and challenges that the U.S.
nuclear industry faces today. Issues include regulatory oversight, waste disposal, and
safety concerns. Motivated by their desire for energy security and independence, they
accepted nuclear energy as a viable and sustainable option.

What made France embrace the concept of nuclear energy for energy
independence? France does not possess any sizable deposits of fossil-fuels. Herbst
and Hopley argue that “the French realized just how dependent and vulnerable their

economy was to imported Middle East oil in 1956 when Egypt blocked the Suez Canal
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and again in 1973 with the global Arab oil embargo.”® To lessen their dependence on
imported fossil fuels, the French government developed a robust nuclear power building
program to construct six reactor plants per year. In France, the Executive branch plays
a huge role in the formulation of new legislation. Since the government controls the
majority of legislative seats, policies originating in the Parliament must meet the
approval of the leaders of the Executive branch, even if the policy does not begin as
part of the government’s agenda. Because of this unique tie between executive and
legislative branches, nuclear power was never a discussion for meaningful
parliamentary debate.®®

Nuclear power became the focus of French public opposition, provoking large -
scale demonstrations. In 1971 French plans to locate the first reactor power plant in
Bugey brought out 15,000 demonstrators.®” Massive demonstrations were held at every
construction site some culminating in violence.

With 59 reactors and a total capacity of over 63 gigawatts, Electricite de France
(EdF) supplies over 426 billion kilowatt-hours per year of electricity. Behind Germany,
France is the second largest electricity sector in the European Union. Behind Sweden,
France has the second-lowest level of carbon emissions in Europe. Almost 80 percent
of the country’s electricity is provided for by nuclear power. This figure is approximately
four times greater than the percentage of electricity generated by nuclear power in the
U.S.

France’s dependence on imported oil has been curtailed by its increased use of

nuclear energy. France has become the largest net exporter of electricity in the
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European Union.® Exporting 60 to 70 billion kilowatts-hours net of electricity each year
for the past decade, France has become the world’s largest exporter of electricity.®

To offset construction costs, the French decided to build fuel reprocessing
facilities with surplus capacity to handle their spent fuel and international demand. As a
global reprocessor France reprocesses waste from Germany to Japan. They also
purchased one type of reactor, building plants more economically than nuclear facilities
built in the U.S.” Unlike in the U.S., safety management was easier because lessons
learned and best practices from one nuclear facility could be more easily shared at
other French plants.

Current U.S. Nuclear Efforts

Matthew Wald, writer for the New York Times wrote

The prospect of growing electricity demand, probable caps on carbon
dioxide emissions and government loan guarantees prompted companies
to tell the NRC that they wanted to build 28 reactors. Constellation
Energy’s announcement on October 9, 2010 that it had reached a road
block with the federal government over the fee for a loan guarantee on a

new reactor in Maryland is a sign of how much the landscape has been
transformed.”

With the price of natural gas fluctuating with the decrease in electricity demand,
the urgency to build new plants has diminished and probably no more than four new
units will come on line by 2020. If the U.S. wants energy independence, like France,
more emphasis should be placed on energy independence in the National Security
Strategy. Congress’ ability to pass climate change legislation, placing a tax on carbon
dioxide emissions, would benefit the nuclear industry but an agreement within Congress
cannot be reached. While several reactors have been put on hold, there are several

sites under construction and firmly planned.”
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The number of U.S. commercial reactor plants will slowly decrease as each
reactor’s operating license or license extension expires. If additional reactors are not
built to support base load electricity demands, other electricity generation plants will not
keep pace with the growing energy demand. Nuclear power will not totally replace the
various electricity producing assets in the U.S., however it should play an increasing
role in the nation’s energy mix.

Conclusion

Fossil fuels are dwindling with increased consumption by the U.S., China, and
India. As energy prices continue to rise, we must consider alternate energy sources to
support our rebounding economy as well as meet global climate change concerns. The
Obama administration has passed legislation and proposed incentives for financiers to
build. If we want public buy-in for new nuclear construction sites, in their backyard, we
must resolve a long term nuclear waste disposal site.

As the passage of time separates us from negatively perceived events,

such as Three Mile Island and Chernobyl, and should there be no other

negative events, the public’s approval of and openness to further nuclear
energy expansion in the U.S. should continue to rise.”

Can the U.S. rely on nuclear energy for energy security? With the significant
energy and environmental challenges facing the nation in this new century, the benefits

of clean and safe nuclear energy are increasingly apparent.”

Without energy security
we leave ourselves vulnerable to disruptions and manipulation by oil providers. OPEC’s
oil embargo of 1973 demonstrated that U.S. is susceptible to oil disruption. The U.S.
currently imports over 50 percent of the oil consumed from Venezuela, Nigeria, Mexico

and several others. If the U.S. wants to avoid being manipulated by the political
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instability of several energy producing countries we must come to depend on a more
sustainable energy source.

America is not France or China, which are both moving ahead rapidly with
nuclear technology.” The nation’s decision to move forward with nuclear energy will
depend on public opinion. If the U.S. government can persuade its citizens to accept the
minimal risks and dangers currently associated with nuclear energy, the nation can

establish energy independence and reduce the dependency on imported fossil fuels.
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