Evaluating the Proposed Nuclear Power Renaissance'

by Howard Wilshire*

You can't go very wrong with wind and solar power. You
CAN go very wrong with nuclear power.

Auntiegrav, posted on The Oil Drum, July 31, 2007

As the 70-year interval of cheap oil trickles to an end, it is becoming ever more evident that the
economic edifice built on petroleum will crumble as depletion makes petroleum products more
and more expensive.” Everybody has a stake in the energy mix this nation chooses to pursue.
People around the globe are in the same boat, but most are ready to take on faith that some
technology will solve the problem and allow all the world’s economies to go on following the U.S.
example: increasing energy consumption, and expanding development and consumerism.

Sorting useful information from misinformation is increasingly difficult, particularly in media
presentation of claims fed to it by self-interested industries, which promise perpetual energy
machines along with ways to bridge the transition from oil to whatever will replace petroleum
with an “alternative” fossil fuel. Cleaning up dirty, but supposedly abundant, coal, is a favorite
impossible dream.’

The competition for subsidy dollars is fierce, and greenwash is flowing freely. Not least is hype
from the nuclear power industry, as it vigorously positions for a comeback.

The 1979 Three Mile Island (TMI) incident destroyed favorable notions of nuclear power plants
in the U.S., but the nuclear power industry has convinced many journalists that the TMI accident
was actually quite benign.* Reputable newspapers now suggest that the safety issues that led to
TMI have diminished and reliability is improved, allowing the U.S. to embrace nuclear power. In a
recent example, The Christian Science Monitor affirmed “US plants have logged nearly three decades
of safe, uneventful operation.”® Others have even cited improved oversight by the Nuclear
Regulatory Commission (NRC).

But how good is the record really? The 30-year record of plant safety since TMI and the
proposals being pushed to replace our aging fleet of inefficient reactors provide some unsettling
clues.

Shoddy and Aging

Shoddy or incorrect construction has characterized many nuclear power plants and small
accidents happen all the time. For example, part of California’s Diablo Canyon nuclear plant ended
up being built inverse to the blueprint design. None of the three Brown'’s Ferry, Alabama reactors
matched their blueprints, and following the serious 1976 fire all were shut down in 1985 for
reconstruction.

Nuclear power plant accidents may have helped improve other plants, but they resulted as
much from human mistakes as from technical problems, a far more difficult issue to address, let
alone solve. For example, during both the Three Mile Island and Brown’s Ferry incidents,
confusing instrument readings led to human errors that worsened the damage.

Reactors in the United States are aging and close to or past their design lifetime, raising the
likelihood that new vulnerabilities will develop, exposing previously unknown design or
construction flaws. Since the 1990s, and as recently as June 2009, radioactive tritium-water leaks
have been discovered at more than a dozen elderly nuclear power plants.® New radioactive water
leaks were found in the nation’s oldest reactor just days after it was given a 20-year operating
extension by the tolerant NRC.” In addition, the on-site storage of spent fuel rods in deteriorating
facilities pose serious leakage problems.® Reports from various sites indicate tritium contamination



in groundwater at levels much higher than the federal limit for drinking water.” Tritium pollution
of drinking water carries serious risks to human health."

The Christian Science Monitor praised the “admirable safety record” of the power plants and
the New York Times cites marked improvement in their reliability. The facts do not support either
claim, nor do they support the Monitor’s assertion that safety improvement is “...in part due to the
operators’ willingness to cooperate closely with the NRC,” which is supposed to protect the public
by assuring responsible management and operation of nuclear power plants.

To the contrary, the 2002 discovery of a pineapple-sized corrosion hole in a pressurized reactor
vessel at the Davis-Besse plant near Toledo, Ohio, raised alarms about another 68 reactors of
similar design. Only a skin-thin stainless steel liner prevented the reactor from rupture, which
could jam or destroy the control rod mechanism and leave operators powerless to stop a
meltdown—the worst-case nuclear accident.

The record of Davis-Besse regulatory oversight shows that the NRC was cooperating with the
operators to overlook problems. All were hidden from the public, and either were not reported to
state and federal authorities as required by law, or were ignored by NRC regulators until someone
blew the whistle.

There also is no shortage of recent nuclear reactor problems around the globe, ranging from
operators’ fumbling responses to natural geologic hazards such as earthquakes, and to accidents,
obsolescence, and new reactor design flaws."" In addition, water supplies required for cooling most
reactor designs are increasingly at risk with climate change. Closure or threatened closure of
nuclear power plants in Europe and the U.S. has been caused by heat waves and drought for the
past decade."”

Imwediate Problem

Nuclear proponents see the immediate problem as a need to expand nuclear’s present 20% of
our electricity generation while avoiding the climate problems that would come from coal burning,
now supplying about 47% of our electricity. The most significant environmental benefit ascribed to
nuclear power is a reduction of greenhouse gas emissions compared to any use of coal. But
supplying just today’s energy demand will require many hundreds of power plants, enhancing the
risk of serious accidents.

To accomplish the conversion from fossil-fuel fired to nuclear power plants, the industry has
requested immediate subsidies, amounting to major infusions of federal dollars.”” The money
supposedly would be used for inventing technologies to improve the efficiency and safety of
current and aging reactors, without adding to the world’s burden of nuclear weapons
proliferation. Not surprisingly, the industry does not explain how it expects to finally find a way to
safely dispose of the dangerous wastes.

“New” Reactors: Integrated Fast Reactor

Even with heavy federal subsidies, adding to or replacing the 104 currently operating light-
water reactors in the U.S. is proving economically difficult." The two most commonly promoted
replacements, which supposedly will lower costs, and address proliferation, waste disposal, and
deple’ciorll5 of fuel supplies, are “sodium-cooled Integrated Fast Reactors” (IFRs) and thorium-fueled
reactors.

IFRs, also called “fast reactors” were initially designed to produce plutonium fuel for
augmenting dwindling uranium supplies. In 1994, and again in 2003, concerns about nuclear
weapons proliferation and excessive costs shelved two IFR designs. Now the industry is trying to
rebrand IFRs as a means of consuming the plutonium and uranium in high-level radioactive power
plant wastes, thus “solving” both proliferation and waste disposal problems.



In realitéy, an IFR’s radioactive wastes pose the same disposal problems as the wastes it
1 . . . . . .
consumes. ° To turn the wastes into IFR fuel requires reprocessing (see below), which itself yields
bomb-usable materials. Reprocessing does not use up all the long-lived radioactive materials, and
the problem of waste disposal remains unsolved. Coupling mutually dependent reprocessing and
reactor facilities at the same site, as suggested by proponents, does not prevent use of the materials
for bombs.

Past experience calls the safety of IFRs into question. For example, this assessment from Amory
Lovins:

IFRs might in principle offer some safety advantages over today’s light-water reactors, but create
different safety concerns, including the sodium coolant’s chemical reactivity and radioactivity. Over
the past half-century, the world’s leading nuclear technologists have built about three dozen
sodium-cooled fast reactors, 11 of them Naval. Of the 22 whose histories are mostly reported, over
half had sodium leaks, four suffered fuel damage (including two partial meltdowns), several others
had serious accidents, most were prematurely closed, and only six succeeded. Admiral Rickover
canceled sodium-cooled propulsion for USS Seawolf in 1956 as “expensive to build, complex to
operate, susceptible to prolonged shutdown as a result of even minor malfunctions, and difficult and
time-consuming to repair.” Little has changed. As Dr. Tom Cochran of NRDC notes, fast reactor
programs were tried in the US, UK, France, Germany, Italy, Japan, the USSR, and the US and Soviet
Navies. All failed. After a half-century and tens of billions of dollars, the world has one operational
commercial-sized fast reactor (Russia’s BN600) out of 438 commercial power reactors, and it’s not
fueled with plutonium."”

Robert Alvarez added:

At least 15 “fast” reactors have been closed due to costs and accidents in the U.S., France, Germany,
England, and Japan. There have been two fast reactor fuel meltdowns in the United States including
a mishap near Detroit in the 1960’s. Russia operates the remaining fast reactor, but it has
experienced 15 serious fires in 23 years.'®

Reprocessing Nuclear Wastes: Fuel for IFRs

During disassembly and chemical treatment of nuclear fuel rods, a reprocessing plant releases
about 15 thousand times more radioactivity into the environment than nuclear reactors and
generates dangerous waste. According to Alvarez,

If placed in a crowded area, a few grams of [reprocessing] waste would deliver lethal radiation in a
matter of seconds. [Reprocessing wastes] also pose enduring threats to the human environment for
tens of thousands of years."

People living near England’s Sellafield reprocessing plant are exposed to radiation doses as
much as 10 times higher than the general population receives. Releases of the extremely long-lived
carcinogen iodine-129 have contaminated shores of Denmark and Norway at levels 1000 times
higher than nuclear weapons fallout.” This spread of contaminants has led to protests from
Denmark, Norway, and Ireland against British and French reprocessing plants.

Reprocessing of tens of thousands of tons of spent uranium fuel for plutonium production has
created the United States” worst nuclear wasteland at the Hanford Reservation in Washington.
Leaks from waste-filled tanks and other Hanford disposal facilities have contaminated huge
volumes of soil and groundwater, leading to radioactive contamination in the Columbia River. As
Alvarez notes, “the nation’s experience with this mess should serve as a cautionary warning.”

We are not very good at heeding such warnings, but if we choose to go ahead with recycling
spent power plant reactor fuel we will generate a level of radioactive waste that dwarfs that of the
nuclear weapons program, and generates about 25 times more radioactivity.” Assuming the
industry’s hoped-for renaissance comes to pass, the wastes will only get bigger and more
unmanageable.



Thorium Fuel for Reactors

Recognizing the reprocessing problem, part of the nuclear industry is talking up thorium for
power plant fuel. Three times as abundant as uranium, thorium can be used in various types of
reactors, including Light Water, IFR, and others. Thorium proponents claim it can supply nuclear
reactor fuel for hundreds of years, that it is “proliferation resistant,” has relatively low cost, and
will greatly reduce the hazard life of waste.”

Thorium is not fissile and cannot by itself serve as a fuel for nuclear reactors, however. Fissile
isotopes, such as uranium-235 or plutonium-239, still must start and maintain the chain reaction
until enough thorium has been converted to fissile uranium-233 to take over the chain reaction.”

Most proposed thorium fuel cycles also require reprocessing to separate uranium-233 for use
as fresh fuel. Claims for this process as “proliferation resistant” are based on its dilution of
uranium-233 by non-fissile (but radioactive) uranium-238. While additional uranium-238 does
dilute the uranium-233, it also increases the stocks of fissionable plu’conium—239.24 With little
further treatment all three fissile materials used in this process are suitable for making nuclear
bombs, so pose the same opportunities for proliferating nuclear weapons as all nuclear reactors
and reprocessing facilities.

Proponents of thorium fueled reactors claim that the wastes have a much shorter hazard life
than those produced by other nuclear reactors—the same argument made for IFRs. But even
though the mix of fission products in the waste differs from that of uranium fuel, it still contains
dangerous long-lived radionuclides that must be isolated to protect life on Earth. It makes no
difference whether the waste is reprocessed or not, it is still dangerous.

Experimentation with thorium fuel by Germany, India, Japan, Russia, the UK, and the U.S has
met with continual technical difficulties for decades. A major difficulty is the uranium-232 created
along with uranium-233. Uranium-232 has a half-life of about 70 years, but it is very radioactive
and therefore dangerous in even very small quantities. It also gives rise to highly radioactive decay
products, so that fuel fabrication with uranium-233 is very expensive and problematic.”

The Human Face

It’s probably true that our 30 years of experience with current nuclear reactors has improved
their safety.”® but their future performance depends on how well they age with unknown inherited
design and construction flaws.” The known operational challenges of currently proposed
replacement reactors will not reduce our vulnerability, either. However, addressing the technical
issues is no guarantee of safety, since all of the major nuclear reactor failures have been greatly
enhanced by human failures, varying from human error to deliberate sabotage. Add to that the
plain and simple carelessness that comes with cozy relationships between operators and overseers.

It is still not proved that training can overcome these human foibles. Because of the
uncertainties industry refuses to function without the Price-Anderson Act guarantee that public
money will pay for most of the cost of a Chernobyl-level disaster.”®

High-level Elephant in the Low-Level Room

The rush to expand the U.S.s nuclear power capability should be moderated by the unresolved
problem of disposal for the high-level radioactive wastes generated by nuclear power reactors.
This problem has not been solved anywhere in the world, and all such wastes now reside in
vulnerable temporary disposal sites. Abandoning the multibillion dollar Yucca Mountain disposal
site” leaves us with few and not very satisfactory options.” Compared to most other nations, the
United States has a bigger, self-inflicted, problem of not defining high-level and low-level waste by
the level of radioactivity and half-life. Instead, the U.S. includes some high-level wastes in the
definition of low-level wastes, and so allows disposal of dangerous long-lived radioactive



materials in leaking low-level waste sites.”
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