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PREFACE TO THIS THIRD EDITION

Nothing in this book has changed. All that has changed is that the
reasons are even more obvious, even clearer as to why every nuclear
power plant in the world must be shut down—as a matter of life and
death.

Since this book was first published, we’ve witnessed the 2011
disaster at the Fukushima nuclear plant complex in Japan. There were
explosions blowing the roofs off several plants and core meltdowns.
Deadly radioactivity was spewed out of the plants as well as their
spent fuel pools. Many people will die soon and in coming years as a
result of the large amount of radiation that was discharged. A portion
of Japan has been rendered uninhabitable for millennia.

The nuclear disaster in Japan was preceded by the Chernobyl
nuclear plant catastrophe in 1986. According to a book recently pub-
lished by the New York Academy of Sciences, Consequences of the
Catastrophe for People and the Environment, medical records now
available reveal that this caused the deaths of 985,000 people.

There’s been a series of “minor” nuclear plant accidents and near-
misses in between. There’s been the spread of terrorism. Al-Qaeda has
been considering and training for an attack on a nuclear plant. And
every nuclear power plant is a pre-deployed weapon of mass destruc-
tion. A 9-11-style attack with an aircraft on a nuclear power plant or
spent fuel pool would not leave 2,752 dead as was the toll on 9-11,
but many, many more.

There’s been new research documenting cancer and other health
maladies in people who live near nuclear plants. Nuclear plants need
not undergo an accident to kill. They emit “routine releases” of radio-
active poisons including xenon, krypton and tritium because nuclear
plants are not sealed. Once, nuclear scientists spoke of a “threshold
dose” of radiation and maintained that below that there was no harm.
Now it is acknowledged that any amount of radioactivity can lead
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to illness and death. The Radiation and Public Health Project (www.
radiation.org) has documented rates of cancer significantly higher for
distances of up to 40 miles around nuclear plants.

New, too, the “nuclear establishment”—the combination of nuclear
industry and government agencies pushing atomic energy—has been
super-active for years seeking a “nuclear revival,” a “nuclear renais-
sance” with the construction of new plants.

The Three Mile Island and Chernobyl disasters stopped the nuclear
power juggernaut.

The nuclear promoters have centered their push on the claim that
nuclear power plants don’t contribute to global warming. But what
they’re not saying is that the overall nuclear “fuel cycle”—mining,
milling, fuel fabrication, enrichment, and so forth—contributes sub-
stantially to global warming. It is safe, clean, renewable energy tech-
nologies like solar and wind power that are carbon-free and don’t
release greenhouse gases, don’t contribute to global warming.

These promoters have met the Fukushima disaster in Japan with
denial. “It can’t happen here,” they insist. It can—and will. And,
meanwhile, they have continued their drive for more nuclear energy
plants as necessities.

Yet over the years, safe, clean, renewable technologies have made
stupendous gains. Since this book was last published in 1982, their
costs have plummeted and their efficiencies skyrocketed. Solar, wind
and other safe, clean energy technologies, today render nuclear power
totally unnecessary. They are proven and safe, waiting to be fully
implemented to provide humanity with a bright energy future, in har-
mony with life.

As to economics, the price of nuclear power is now gargantuan: $12
to $15 billion to build one nuclear plant. The cost is financially exor-
bitant. Wind power is cheaper. Solar is on its way to being cheaper.
Everywhere in the world where nuclear power is being pursued, public
money, including tax dollars, is being used. They want our money—
while threatening our lives.

And new, too, disaster is actually being invited by the nuclear
pushers for extending the operating lives of nuclear power plants.
With the decline of nuclear power, they desperately seek to somehow
keep the enterprise afloat. Nuclear power plants were only seen as
operating for 40 years. After that, it was concluded, the metals inside
them would become embrittled by the radiation.

But widely they are being given extensions to run for 60 years. The
U.S. Nuclear Regulatory Commission has already given the OK to
more than half the 104 nuclear plants in the U.S. to run for 60 years.
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Yet the nuclear industry is now pushing to allow them to run for 80
years. Consider the safety and reliability of 60 or 80-year old cars
speeding down highways.

Meanwhile, the media—and [ say this sadly as someone who
has devoted his life to journalism—continue not to do their job of
informing the public about the lethal dangers of nuclear power, despite
this becoming ever more apparent. Much of the media parrots the
nuclear establishment’s lines—they do not dig or investigate.

Over the many years since this book was published, General Elec-
tric and Westinghouse, the “Coke and Pepsi” of nuclear power plants
worldwide (historically 80 percent of nuclear plants globally are of
Westinghouse and General Electric manufacture or design) have owned
the two huge American television networks, CBS (Westinghouse) and
NBC (General Electric).

I began writing this book after the 1979 Three Mile Island accident.
Since then, the impacts of that accident have been made manifest. As
to the claim that “no one died” as a result of the disaster at that Penn-
sylvania nuclear power plant, it’s not true.

A TV documentary I did on the consequences of the TMI partial
meltdown, “Three Mile Island Revisited,” can be viewed at www.
envirovideo.com. The documentary focuses upon cancers and death
in the area around the plant and how its owner has quietly given pay-
outs, many for $1 million apiece, to settle cases involving people who
suffered health impacts or lost a loved one because of the accident.

Dr. Steven Wing, professor of epidemiology at the University of
North Carolina School of Public Health, his colleagues, and the Radia-
tion and Public Health Project, have both calculated substantial increases
in leukemia and cancer in people in the proximity of the plant.

Chernobyl was far worse. The most comprehensive study ever
done on the impacts of the disaster, Chernobyl: Consequences of the
Catastrophe for People and the Environment, published by the New
York Academy of Sciences in 2009, is authored by a team of scien-
tists: Russian biologist Dr. Alexey Yablokov, former environmental
advisor to the Russian president, Dr. Alexey Nesterenko, a biologist
and ecologist in Belarus, and Dr.Vassili Nesterenko, a physicist and at
the time of the accident director of the Institute of Nuclear Energy of
the National Academy of Sciences of Belarus. Its editor is Dr. Janette
Sherman, a physician and toxicologist long-involved in studying the
health impacts of radioactivity.

Based on health data, radiological surveys and scientific reports—
some 5,000 in all—that have become available, the book determines
some 985,000 people died worldwide as a result of the Chernobyl
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disaster. That’s between the year the accident occurred in 1986 and
2004. More deaths, it projects, will follow.

Chernobyl: Consequences of the Catastrophe for People and the
Environment explodes the claim of the International Atomic Energy
Agency, which is still on the agency’s website, that perhaps 4,000
people can be expected to die from the Chernobyl accident, in all.

In this new edition I describe the ways promoters of nuclear power
have tried to deceive us. It shows, in discussing Chernobyl, how the
International Atomic Energy Agency, established in 1957 by the United
Nations specifically to promote and, somehow, at the same time, regu-
late nuclear power has covered up the Chernobyl consequences. The
IAEA was modeled as an International version of the U.S. Atomic
Energy Commission. The AEC was disbanded in 1974 because the
U.S. Congress properly saw its dual promotion and regulatory roles
as a conflict of interest. But the IAEA, with its charter declaring its
mission is to “to accelerate and enlarge the contribution of atomic
energy,” goes on. The IAEA’s claim that the death toll from Chernobyl
may be 4,000 is one of the biggest big lies of all time.

Chernobyl: Consequences of the Catastrophe for People and the
Environment also highlights an agreement between the IAEA and the
World Health Organization that muzzles, when it come to radiation
issues, that entity charged with protecting the health of the people of
the world. Under a 1959 agreement between the IAEA and WHO,
WHO is precluded from publishing any research on radiation effects
without consultation with the IAEA. To see this shameful pact your-
self, read it on the IAEA website at http://www.iaea.org/Publications/
Documents/Infcircs/Others/inf20.shtml#note ¢

Chernobyl’s death toll of almost a million people provides a baseline
for the impacts of a catastrophic accident at one nuclear plant. Then
came the disaster at the Fukushima nuclear power plant complex—
involving not one but several nuclear plants as well as a series of
spent fuel pools. What happened at Fukushima was a classic case of a
loss-of-coolant accident in a reactor and what’s termed a loss-of-water
accident in a spent fuel pool.

As noted in this book, radioactive material is used in a nuclear plant
as a heat source—to boil water and produce steam that turns a turbine
that generates electricity. Nuclear power is simply the most dangerous
way to boil water ever devised.

Huge amounts of radioactive material are made to go through a chain
reaction, a process in which atomic particles bombard the nuclei of atoms,
causing them to break up and generate heat. But to keep the nuclear
reaction in check—to prevent the material from overheating—vast
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amounts of coolant are required, up to a million gallons of water a
minute in the most common nuclear plants that have been built (“light
water” reactors).

If the water that cools the reactor “core”—its 200,000 to 300,000
pounds of radioactive fuel load—stops flowing, the “emergency core
cooling system” must send water in. If it fails, a loss-of-coolant or
meltdown accident can occur.

At Fukushima, the nuclear plants lost power as a result of an earth-
quake that was followed by a tsunami. Back-up diesel generators didn’t
kick in. And the consequent heat-up impacted on the fuel rods.

That led right away to hydrogen explosions. The hydrogen explo-
sion problem at nuclear power plants involves a story as crazy as can
be. As nuts as using nuclear fission to boil water to generate elec-
tricity, this hydrogen problem and its cause cap the lunacy. Eruption of
hydrogen gas as a first reaction in a loss-of-coolant accident has been
discussed with great worry in U.S. government and nuclear industry
literature for decades, as I documented in this text that follows.

Zirconium, a highly volatile substance, was chosen back in the
1940°s and 50’s, when plans were first developed to build nuclear
power plants, as the material to be used to make the rods into which
radioactive fuel would be loaded.

There are 30,000 to 40,000 rods—composed of twenty tons of
zirconium—in an average nuclear power plant. Many other substances
were tried, particularly stainless steel, but only zirconium worked well.
That’s because zirconium, it was found, allows neutrons from the fuel
pellets in the rods to pass freely between the rods allowing a nuclear
chain reaction to be sustained.

But there’s a huge problem with zirconium: it is highly volatile
and when hot will explode spontaneously upon contact with air, water
or steam. Another major commercial use of zirconium through the
years has been in flashbulbs used in photography. A speck of it, in a
flashbulb, ignites to provide a flash of light. But in a nuclear plant,
we’re not talking about specks—but tons and tons of zirconium used
in a compound called “zircaloy” which clads the tens of thousands of
fuel rods.

Heat builds up in a very short time with any interruption of coolant
flow in a nuclear power plant—the problem at Fukushima. Zirconium,
with the explosive power, pound for pound, of nitroglycerine, will
catch fire and explode at 2,000 degrees Fahrenheit, well below the
5,000 degree temperature of a meltdown.

Historically, zirconium reacts to heat by drawing oxygen from water
and steam and letting off hydrogen, which itself can explode—and did
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so at Fukushima. What happened involving hydrogen at Fukushima,
like the “hydrogen bubble” when the Three Mile Island plant in Penn-
sylvania underwent its partial meltdown, is no mystery—but precisely
what is expected in a loss-of-coolant accident. It is described in U.S.
government and nuclear industry accident studies as a “metal-water”
reaction.

Using tons of a material otherwise utilized as the speck that explodes
in a flashbulb in nuclear power plants is, surely, absolutely crazy. It’s
like building a bridge with firecrackers.

Moreover, there are large numbers of additional fuel rods—disposed
of as high-level waste—in the spent fuel pools situated next to nuclear
power plants or, in the case of the General Electric plants at Fuku-
shima, they are located 70 feet high, up on the plants themselves.

As with the nuclear plants themselves, there must be constant water
circulation in the spent fuel pools. If not there is what is categorized
as a “loss-of-water’ accident—what also happened in Japan. The zir-
conium-cladded fuel rods in a spent fuel pool, each packed with hotly
radioactive poisons that built up over the years—fission products as
well as tons of plutonium—can also explode. Thus the desperate effort
that went on for weeks at Fukushima to pour water on the spent fuel
pools with fire hoses and other makeshift apparatus to prevent the
fuel rods and the deadly poisons inside them from exploding. Spent
fuel pools, not too incidentally, have no containments, just corrugated
steel roofs.

An explosive “metal-water’ reaction has been anticipated because
of the use of zirconium in nuclear plants—as have severe accidents
themselves. Indeed, in 1985, the U.S. Nuclear Regulatory Commission
formally acknowledged that there was essentially a 50-50 chance of a
“severe core meltdown” every 20 years among the 100 U.S. nuclear
plants.

That came when Congressman Edward Markey of Massachusetts,
chairman of the House Subcommittee on Oversight & Investigations,
with oversight of the Nuclear Regulatory Commission, issued a state-
ment asking: “What does the commission and NRC staff believe the
likelihood of a severe core melt accident to be in the next twenty years
for those reactors now operating and those expected to operate during
that time?”

The answer of the NRC: “In a population of 100 reactors operating
over a period of 20 years, the crude cumulative probability of such an
accident would be 45%.” The NRC statement goes on to cite the analysis
of NRC Commissioner James Asselstine as saying that these estimates
might be off by 10 percent. Thus the probability is about 50-50.
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Just a few years earlier, in 1982, months after the last edition of
this book was released, the NRC issued a report projecting a loss-of-
coolant accident and breach of containment at every nuclear power
plant in the nation; what would be the “peak early fatalities,” “peak
early injuries,” “peak cancer deaths” and “scaled cost at billions—
[0f]1980 dollars.”

This analysis was done by the NRC and the U.S. Department of
Energy’s Sandia National Laboratories and is titled Calculation of
Reactor Accident Consequences for U.S. Nuclear Plants (acronymed
CRAC-2). Go to www.nirs.org to see the CRAC-2 breakdown.

The numbers are staggering. For example, for the Indian Point
nuclear power plants 18 miles north of New York City, CRAC-2 proj-
ects, in the event of a meltdown with loss of containment at Indian
Point 2: 46,000 “peak early fatalities,” 141,000 “peak early injuries,”
13,000 “peak cancer deaths” and “scaled cost” in property damage
and a large chunk of the earth rendered uninhabitable at $274 bil-
lion. That’s “1980 dollars,” as the report notes, which in today’s dol-
lars would total $1 trillion. For Indian Point 3, a bigger plant (975
megawatts compared to 873 for 2, and thus containing more radioac-
tive poisons, CRAC-2 estimates the toll as: 50,000 “peak early fatali-
ties,” 167,000 “peak early injuries,” 14,000 “peak cancer deaths” and
“scaled cost of $314.”

There are such figures for each U.S. nuclear power plant—and
these are not merely numbers, they are people’s lives. Moreover, the
report was done by boosters of nuclear power—the NRC and Sandia
National Laboratories, one of the string of U.S. nuclear laboratories.
So they are minimizations. The nearly one million dead as a result of
the Chernobyl nuclear plant accident is tragically the more realistic
baseline for a catastrophic accident at any one plant.

In recent years, the drive to “revive” nuclear power has pointed to
the French nuclear “success” story. In fact, as developments especially
in the last several years have shown, the French nuclear power pro-
gram is a health and economic mess. The report of Beyond Nuclear
(www.beyondnuclear.org), Nuclear Power and France: Setting the
Record Straight, is one helpful source. It discloses leukemia clus-
ters in communities around France’s La Hague nuclear reprocessing
center. It notes that La Hague, on the Normandy Coast, discharges
100 million gallons of radioactive liquid waste yearly into the English
Channel. Marine life has been seriously contaminated. Waters off La
Hague have been “measured as 17 million times more radioactive than
normal sea water’—and this contamination has affected waters as far
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as the Arctic Circle. Inland, French nuclear plants have undergone a
series of accidents.

As to the French embracing nuclear power, not true. Polling has
shown a majority in France want nuclear power ended there. There
have been massive protests against construction of new nuclear plants.
Global Chance, a French research organization (www.global-chance.
org) recently issued the report Nuclear Power: The Great Illusion
declaring that the “image” that the French nuclear program is “suc-
cessful...is a sham.”

There is also the argument made—and this is a favorite editorial
theme of the New York Times—that uranium fuel, notably compared to
oil, is “abundant.” But uranium fuel for nuclear plants comes from so-
called “high-grade” ore containing substantial amounts of Uranium-
235. Uranium 235 is the isotope of uranium that splits or fissions. And
it is not abundant.

In fact, there are only a few decades left of high-grade uranium
ore—the supply is seen as lasting not much longer than oil. As the
New Economics Foundation (www.neweconomics.org) stated in its
2005 report Mirage and Oasis: “People rarely consider the question of
finite resources in relation to nuclear power but uranium is in limited
supply.” It notes one estimate that “uranium reserves will be depleted
in around four decades” and points out “even the International Atomic
Energy Agency...that promotes” nuclear power estimates “enough to
last only another 85 years.”

This limit is why the nuclear establishment has long believed
that nuclear energy will need to be based on manmade plutonium. But
plutonium-fueled breeder reactors can explode like atomic bombs. And
they would contain tons of plutonium compared to the few pounds
needed to make an atomic bomb. The first atomic bomb that used
plutonium, dropped on Nagasaki, Japan in 1945, contained 15 pounds
of plutonium. Thus plutonium-fueled breeder reactors, even more so
than uranium-fueled reactors, can easily provide the fuel to make
atomic bombs.

Still, uranium-fueled nuclear plants can be plentiful sources of plu-
tonium for bombs, too. Plutonium is built up as a byproduct of atom-
splitting or fission. Every large uranium-fueled commercial nuclear
plant, as noted later on, generates 500 to 1,000 pounds of plutonium
a year—enough plutonium to build dozens of bombs.

In recent years there has been an accelerated move to, as U.S.
President Barak Obama has put it, build plants providing “peaceful”
nuclear power throughout the world. There has never been a “peaceful”
atom. Any country which gets a nuclear facility has the materiel—the
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plutonium built up in a uranium reactor—and the trained technicians
to make nuclear weapons. That’s how India got The Bomb in 1974.
It got a “civilian” reactor from Canada and the U.S. trained Indian
personnel in atomic technology. Presto: India had nuclear weapons.
Atoms for war and energy are two sides of the same coin.

On the subject of President Obama, he like every U.S. president
before him since Harry Truman, has endorsed nuclear power—and
Obama, when he was a candidate for office, knew the dangers. But
after being elected he took a dive and avidly supported nuclear power
anyway.

“I start off with the premise that nuclear energy is not optimal and
so | am not a nuclear energy proponent,” Obama said at a campaign
stop in Newton, Iowa on December 30, 2007. “My general view is
that until we can make certain that nuclear power plants are safe,
that they have solved the storage problem—because I’'m opposed to
Yucca Mountain and just dumping...in one state, in Nevada particu-
larly, since there’s potentially an earthquake line there—until we solve
those problems and the whole nuclear industry can show that they
can produce clean, safe energy without enormous subsidies from the
U.S. government, I don’t think that’s the best option. I am much more
interested in solar and wind and bio-diesel and strategies [for] alterna-
tive fuels.”

As he told the editorial board of the Keene Sentinel in New Hamp-
shire on November 25, 2007: “I don’t think there’s anything that we
inevitably dislike about nuclear power. We just dislike the fact that it
might blow up...and irradiate us...and kill us. That’s the problem.”

But as president, he began talking about “safe, clean nuclear power”
and pushed for multi-billion dollar taxpayer subsidies for the construc-
tion of new nuclear plants. His two top aides, meanwhile, had been
deeply involved with what is now the utility operating more nuclear
power plants than any other in the U.S., Exelon. Rahm Emanuel,
Obama’s chief of staff, as an investment banker was in the middle
of the $8.2 billion merger in 1999 of Unicom, the parent company of
Commonwealth Edison of Chicago, and Peco Energy to put together
Exelon. David Axelrod, Obama’s senior advisor and his chief cam-
paign strategist, was an Exelon public relations consultant. Candi-
date Obama received sizeable contributions from Exelon executives
including from John Rowe, its president and chief executive officer
who, in 2007, also became chairman of the Nuclear Energy Institute,
the U.S. nuclear industry’s main trade group.

Forbes, the business magazine, in an article on January 18, 2009
about John Rowe and how he has “focused the company on nuclear,”
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displayed a sidebar headlined, “The President’s Utility.” It read: “Ties
are tight between Exelon and the Obama administration,” noting
Exelon political contributions and featuring Emanuel and Axelrod
with photos and descriptions of their Exelon connections.

Obama, too, appointed as secretary of the U.S. Department of
Energy, Steven Chu, a nuclear power zealot out of the U.S. national
nuclear laboratory chain—so instrumental, as this book shows, in the
development of commercial nuclear power. Chu had been director of
one of these, Lawrence Berkeley National Laboratory. Nuclear sci-
entist Chu, like so many of the national nuclear laboratory scientists
and administrators, minimizes the dangers of radioactivity. (Google
the word hormesis—a theory now being pushed by some nuclear sci-
entists that holds that, actually, radioactivity is good for you, that it
exercises the immune system.)

A major theme of Chu, too, is a return to the notion promoted by
the national nuclear laboratories in the 1950s and 60s of “recycling”
and “reusing” nuclear waste. This way, they have hoped, it might not
be seen as waste at all. The concept was to use radioactive Cesium-
137 (the main poison discharged in the Fukushima and Chernobyl
disasters) to irradiate food, to use depleted uranium to harden bul-
lets and shells, etc. “We are aggressively pursuing nuclear energy,”
declared Chu in January as he announced DOE’s 2011 budget plan
which included billions of dollars in loan guarantees to build new
nuclear plants and was endorsed by Obama.

“We are, as we have repeatedly said, working hard to restart the
American nuclear power industry,” said Chu.

Research by Paul R. Josephson led to his 1999 book Red Atom:
Russia’s Nuclear Power Program from Stalin to Today. In Cover Up,
I talked about how a 1939 letter from Albert Einstein—concerned
that Nazi Germany would get nuclear weapons—triggered the Man-
hattan Project and I describe how, after World War II, the Manhattan
Project became the U.S. Atomic Energy Commission. And how its
scientists and bureaucrats and corporate contractors—notably West-
inghouse and General Electric—pushed for all sorts of things nuclear,
including nuclear power plants, to perpetuate what had become their
vested interest.

In the Soviet Union, Josephson wrote that it was a letter sent by
physicist Georgii Flerov to Joseph Stalin in 1942 that began the Soviet
atomic program. “In the same way Albert Einstein’s letter to President
Franklin Roosevelt gave impetus to the Manhattan project, Flerov’s
letter convinced Stalin to pursue an atomic bomb,” he writes. Out of that
letter came the Russian nuclear establishment and its nuclear push.
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As Josephson states in Red Atom: “The physicists desired energy
‘too cheap to meter’ through power-generating reactors. They sought
new ways to produce nuclear fuel—plutonium—-cheaply through
liquid metal fast breeder reactors...They built small nuclear engines
intended to power locomotives, rockets, airplanes, and portable power
plants... They sterilized various food products with low-level gamma
radiation to prevent spoilage and increase shelf life.... And they used
‘peaceful nuclear explosions’ for various mining, excavation, and con-
struction purposes. Nuclear technology was at the center of visions of
a radiant communist future.”

He continues, “whether nuclear reactors or food irradiation pro-
grams, small nuclear engines or factories spitting out...liquid sodium
or isotope separation equipment, each of these technologies developed
significant momentum. As if divorced from human control, the pro-
grams expanded.”

In 1954, in a race with the U.S., the first Soviet reactor to produce
electricity, Obninsk, started up—despite what Josephson says were
problems causing the reactor to be “unstable and in need of constant
attention.”

Since writing Cover Up: What You Are Not Supposed to Know
About Nuclear Power, 1 have spoken about the dangers of nuclear
power around the world including in Tomsk in Siberia in 2001 where
I gave a keynote address at a Russian-American Women’s Leader-
ship and Nuclear Safety Activism Exchange titled “Parallel Atomic
Universes.”

There in Tomsk, what has been Atomic City in that part of the
world, with its many nuclear facilities, I spoke on the twin nuclear
drives—both motivated by the nuclear establishments created during
World War II in both countries—and concluded: “No matter what the
system—and we all have our preferences—whether it be the market
economy, capitalism, socialism, communism, or nudism, foremost is
that we must be ecocentric. Life first.”

The nuclear issue is, above all, not about partisan politics but about
life—preserving life.

In Cover Up I cite the remarks of Admiral Hyman Rickover, the
“father” of the U.S. nuclear navy, the man in charge of the construction
of the first U.S. nuclear plant. Shippingport, in Pennsylvania, opened
in 1957. In his farewell address before a committee of Congress in
1982 he said: “I’ll be philosophical. Until about two billion years ago, it
was impossible to have any life on earth; that is, there was so much
radiation on earth you couldn’t have any life—fish or anything. Gradu-
ally, about two billion years ago, the amount of radiation on this planet
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and probably in the entire system reduced and made it possible for
some form of life to begin...Now when we go back to using nuclear
power, we are creating something which nature tried to destroy to
make life possible...Every time you produce radiation, you produce
something that has life, in some cases for billions of years, and I think
there the human race is going to wreck itself, and it’s far more impor-
tant that we get control of this horrible force and try to eliminate it.
I do not believe that nuclear power is worth it if it creates radiation.”
Rickover declared that “we outlaw nuclear reactors.”

Indeed, we must shut down every nuclear power plant.

In a presidential election campaign several years ago in the U.S.,
there was the line: “It’s the economy stupid.” When it comes to nuclear
power: It’s the radioactivity—the radioactivity unleashed when the
atom is split. That radioactivity can—and now has—come out in one
fell swoop in nuclear plant accidents. The radioactivity can come from
nuclear waste that must, somehow, be isolated from life basically for-
ever, or life will be destroyed, as Rickover said. No “new, improved”
nuclear plants will deal with this. All nuclear power plants are inher-
ently lethal. All produce radioactivity. And unlike chemical toxins,
there is no way of neutralizing radioactive poisons. And these radioac-
tive poisons, once produced, will be around virtually forever.

Finally, there’s just no need for this suicide by nuclear power. There
is just no need to undergo to undergo the life-threatening dangers of
nuclear power.

Scientific American, a most conservative scientific publication, in
a cover story on October 26, 2009—titled “A Plan for a Sustainable
Future”—presented “A Plan to Power 100 Percent of the Planet with
Renewables.” It declared, “Wind, water and solar technologies can pro-
vide 100 percent of the world’s energy, eliminating all fossil fuels.”

The British magazine, New Scientist, in a special October 11-17,
2009 issue on safe, clean, renewable energy technologies—headed
“Our Brighter Future”—pointed to a United Nations report declaring
that “renewable energy that can already be harnessed economically
would supply the world’s electricity needs” (www.newscientist.com).

From solar to wind (now the fastest-growing and cheapest new
energy technology) to wave-power to tidal-power to bio-fuels to small
hydropower to co-generation (combining the generation of heat and
electricity) and on and on, a renewable energy windfall is here today.

Since first writing this book I visited the one good U.S. Depart-
ment of Energy national laboratory, the National Renewable Energy
Laboratory (NREL) in Golden, Colorado. In one division, solar power
was being used to break down water into oxygen and hydrogen—with
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the hydrogen available for use as fuel. “It’s the forever fuel,” Dr. John
Turner, senior scientist at NREL told me. “This uses our two most
abundant natural resources—sunlight and water—to give us an energy
supply that is inexhaustible.” In another division, which pioneered
thin-film photovoltaic technology (sheets of material embedded with
solar collectors that can coat a large building, even a skyscraper, and
have the building become a huge power generator) the scientists spoke
of solar photovoltaics generating all the energy the world would need.
Thin-film photovoltaic is now being widely used in Europe. In the
wind division at NREL, scientists were speaking about the advanced
wind turbines they have developed and the abundant wind resources
all over the world providing all the energy the world would need.
They all might not be right, but together these and other safe, clean
energy technologies can provide all the energy the world needs. Then
there was the division in which technologies use biomass to produce
fuel, not out of food crops but from non-edible vegetation and various
waste products. And so on.

Or consider “hot dry rock” (HDR) geothermal. It turns out that
below half of the planet, just one to six miles down, it’s extremely hot.
When naturally flowing water hits those hot rocks and has a place to
come up, geysers are formed. But now a technology has been devel-
oped that sends water down an injection pipe to hit the hot dry rock
below and rise to the surface in a second production well—which
can turn a turbine and generate electricity. Dave Duchane, the HDR
manager at Los Alamos National Laboratory, told me: “Hot dry rock
has an almost unlimited potential to supply all the energy needs of
the United States and, indeed, all the world.” See my TV program on
HDR at http://www.youtube.com/watch?v=Szdx8F g3Z70

Renewables Are Ready is the title of a book written by two Union of
Concerned Scientists staffers in 1999. Today a host of safe, clean, renew-
able energy technologies are more than ready. Combined, importantly,
with energy efficiency, they render nuclear power as unnecessary.

Lester Brown, president of Earth Policy Institute, earlier this year
published World on the Edge: How to Prevent Environmental and
Economic Collapse, which concludes that solar, wind and geothermal
energy can provide all the energy the world needs and sets forth his
Plan B that would implement this. Brown, formerly president of World-
watch, dismisses nuclear power as too expensive and dangerous.

Indeed, instead of a Manhattan Project, this time let’s have a Bronx
Project as Alice Slater of the Nuclear Age Peace Foundation has called
it—to implement the use of safe, clean, renewable energy.
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Cover Up: What You Are Not Supposed to Know About Nuclear
Power provides you with the information about the deadly dangers
of nuclear power. I have stressed the use of facsimiles of documents,
some like the long-secret WASH-740-update report here, in which
scientists at the U.S. government’s first national nuclear laboratory
specifically devoted to promoting commercial nuclear technology,
Brookhaven National Laboratory, acknowledge repeatedly that for a
nuclear plant accident “the possible size of the area of such a disaster
might be equal that of the State of Pennsylvania.” And that was
written a decade before the Three Mile Island accident almost devas-
tated Pennsylvania. Look at the documents. Read about the monstrous
threats of nuclear power.

We must all take action. Join up with the fine organizations chal-
lenging nuclear power: Beyond Nuclear (www.beyondnuclear.org),
Greenpeace (www.greenpeace.org), Friends of the Earth (www.foe.
org/), the Nuclear Information & Resource Service (www.nirs.org),
among others. This atomic genie can be put back in the bottle. What
some people have done, other people can undo—and this must be
happen when a huge threat to life is at hand.

As Albert Einstein wrote after the war ended, in his 1946 book Out
of My Later Years: “If I had known the Germans would not succeed
in constructing the atom bomb, I never would have moved a finger.”
He went on to describe atomic energy as “a menace.”

And what a menace! The nuclear power scourge must be eliminated
and we must fully implement the technologies of safe, clean, renew-
able, life-affirming energy.

KARL GROSSMAN
March 2011
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“I have set before you life and death,
blessing and curse. Therefore choose
life, that you and your descendants

may live.”
Deuteronomy




INTRODUCTION

You have not been informed about nuclear power. You have not
been told. And that has been done on purpose. Keeping the public in
the dark was deemed necessary by the promoters of nuclear power if
it was to succeed. Those in government, science and private indusiry
who have been pushing nuclear power realized- that if people were
given the facts, if théy knew the consequences of nuclear power, they
would not stand for it. If people knew that the kind of accidents that
happened at Three Mile Island, at the Fermi Reactor, at Browhs Ferry,
at Windscale, at “SL-1,” among others-—the sort of huge catastrophes
which have been only barely avoided—are to be expected, they’d be
damned upset and would insist a stop be put to nuclear power.

So an army of public relations practitioners has been working for
decades to, in the jargon of the trade, make the people think of “Citi-
., zen Atom” as a friend, before the truth became manifest.

The “nuclear runaways” and “meltdowns,” the “China syndrome™
would come, it was figured. So would the “routine’ releases of radia-
tion from nuclear plants—and their results: cancer, leukemia aid ge-
netic injury. Also to be expected were illness, injury and death in con-
nection with mining, milling, fuel fabrication, transportation, reactor
operation and storing waste-——thg basic steps in the entire nuclear
“ecycle.”

The U.S. government, when it considers whether nuclear plants
should be built, is notignorant of the costs. It submits them to mathe-
matical analyses, postulates “‘deaths per gigawatt,” even puts a dollar
figure on your getting cancer or dying as a result of nuclear power, in
order fo establish a *“‘cost-benefit” ratio, The government categorizes
a series of accident possibilities as ranging from “Class 1”’ to “Class 9
catastrophic events. Class 9 is seen as potentially killing tens of thou-
sands, causing cancer and genetic damage in many others, and costing
billions of dollars in property damage. Nor are survivors assured of
compensation. Because of a federal law designed to promote nuclear
power, the Price-Anderson Act, Americans are not covered by their
insurance for nuclear accidents.



Here is the “nuclear clause™ of two typical insurance policies.

ALLSTATE INSURANCE COMPANY

9. Nuclear Clause: This policy does not cover loss or damage caused by nuclear reactlon or
nuclear radiation or radioactive contamination, all whether directly or indirectly resulting
from an insurad peril under this policy.

us0AT FRINTED IN U.5,A.

AZD BT ANBARIREREYRNEN E AL Foue0

INSURANCE FROM

MA CNA Plaza
Chicago, lllinols 60685

INSURANGE IS PROVIDED BY THE COMPANY DESIGNATED BELOW
(A slock Ingurance company, herain calked the company)

[[] Continental Casuaity Company

[_] National Fire Insurance Company of Hartford
] American Casualty Company of Reading, Pa.
.| Transportation Insurance Company

(] Transcontinental Insurance Cormpany

k| Valley Forge Insurance Company

6. Ruefear Glause: This pollcy does not cover loss or damage caused
by nuclear reaction or nuclear radiation or radioactive centamination,
all whether directly or indirectly resuiting from an Insured peril under
this poiiov,

They are the same. They will match your insurance policy. Check
it. And ask yourself: if nuclear power is safe, why won’t insurance
companies insure Americans against its hazards?

When all the deaths and cancer and mutations began happening, the
nuclear promoters strategized, it would be too late. By then there’d
be a dependence on nuclear power. And the fall-back PR line would
be used: well, 50,000 people get killed on U.S, roads in auto acci-
dents each year—are we to outlaw cars?
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There’s no comparison. We have a clear choice now—and not for
much longer—to avoid the admittedly lethal nuclear energy highway,
and, instead, follow the path of safe, renewable energy sources. We
do not need nuclear power. We do not need to take a colossal risk
that threatens our very survival, and the survival of those who are to
come after us.

For nothing less than survival is at stake.

As three top nuclear engineering supervisors who resigned from the
General Electric Corporation as a matter of conscience told the U.S.
Congress:

Wwe did so0 pecause we could ao lopger justify devoting our life
eéncrgies to the continued development and exvansion of nuclear
fission power--a system we believe to be so dangerous that it now
threatens the very exlstence of life on this planet.

We could no lonyer rationalize away the fact that our daily
labor would result in a radioactive legacy for our children and
grandchildren for hundreds of thousands of years. We could no
leonger resolve our continued participation ip an industrcy which
will depend upon the production of vast amounts of plulonium, a
material known to cause cancer and produce gendtic effects, and
which facilitates the continued proliferstion of atomic weapons

o

throughout the world. ¥

Why choose catastrophe when there is an abundance of practical,
cheaper, more job-producing energy altermatives: solar power, wind
power, geothermal energy, power from solid waste, co-generation,
energy efficiency, biomass power including agriculturally-grown alco-
hol (plant power) to propel vehicles and power from the tides and
the waves? The listis endless. Nor is technology to be discarded. Tech-
nology can make photovoltaic cells which directly convert the energy
of the sun into electricity, and can harvest wind power, water power
and other natural bounties.

However, the oil monopolies—which now call themselves energy

*From testimony of Dale G. Bridenbaugh, Richard B. Hubbard and Gregory C. Minor be-
fore the Joint Committee on Atomic Energy.



companies—and the electric companies don’t want any of this. It
would mean that people would be able to be free of their domination.
The sun and wind send no bills. So they, and the government they so
easily bend, push us onward, forever manipulating.

A few weeks after Three Mile Island, the group which has become
a kind of Board of Directors over governments in America, Europe
and Japan—the Rockefeller family-led Trilateral Commission—held a
conference. Having “our leaders” now “shift the debate from the
safety issue to the energy supply issue” was stressed according to a
commission bulletin. Lo and behold, a gasoline shortage and gas lines
followed and America was told by Jimmy Carter, whose political base
came from The Trilateral Commission far more than it did from
Georgia, and who claimed to be a nuclear engineer: “Nuclear power
must play an important role.”

Under Ronald Reagan, we are still being told to swallow the nuclear
pill. And you, on an issue on which your very survival hinges, have
not been given the facts. For years.the dangers and consequences of
nuclear power have been obfuscated and suppressed.

Those in the mediz and in science making inquiry have had syste-
matic attempts made to silence them. The political and communica-
tions processes have been perverted, neutralized in this great effort to
modify society.

Have you ever seen this report? Ever read about it? Heard of it?

Federal Response Plan
for Peacetime Nuclear

Emergencies
( Interim Guidance ]

April 1977

"‘ N General Services Admmistrabion
’ L\ Fedaral Preparedness Agancy
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4, Category OI incidents.

a, De scription,

These are situations in which, despite all preventive,
protective and response efforts, an actual nuclear detenation or
widespread radioactive contamination, shall have occurred within
the United States.

= RSyt

=

The nuclear detonation could range from a very low to a very high
explosive yield, Widespread contamination could come from such
nuciear detonations, or it could conceivably come from other
sources such as the sabotage of nuclear power plants or other fixed
nuclear facilities, a serious accident involving the transportation of
nuclear materials or nuclear power plants or other fixed nuclear
facilities, or the explosion of a crude nuclear device resulting in
the dissemination of radicactive material.

5. Category IV conditions.

a. DescriEtio .

A nuclear detonation or widespread dispersal of
radioactive material can be expected to create, in addition to the
need for immediate lifesaving actions and other related operations
as depcribed in Category III above, the need for long-range recovery
and rehabilitation measures directed toward the permanent
rebuilding and reconstitution of the sociceconomic structure, the
physical facilities and institutions of the affected area(s) and the
long -terr reduction or elimination of radicactive contamination.
These measures would involve such things as housing, utilities,
hospitals, schools, business and financial enterprises, govern-
mental structures, and organizations, These measures can be
expected to continue for months or years after the immediate life =
saving operations have been completed, and should be administered
by an organizational mechanism responsive to these long-range
needs, Although it is difficult to provide any specific planning
guidance for the long-rauge needs of an area affected by a peacetime
nuclear emergency, it is essential that some forethought and
consideration be given to such things as the reconstitution of local
government operations, the rebuilding of the social and economic
structure of the affected areals), and the allocation of critical
resources which may be in short supply following a nuclear
detonation or dispexsion of radioactive material.



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE is
responsible for:

~- Assistance to State governments in the development of plans
for the prevention of adverse effects from exposure to radiation,
including the use of prophylactic drugs to reduce radiation dose to
specific organs, and health and medical care responses to radio-
logical incidents;

-=- Issuance of guidance on appropriate planning actions neces-
sary for evaluating and preventing radicactive contamination of foods
and animal feeds, and the control and use of such products should
they become contaminated;

-- Issuance of guidance on emergency radiation doses relatec
to the health and safety of ambulance services, hospital, and other
health care personnel, in cooperation with EPA;

-- Establishment and issuance of guidelines for radiation detec-
tion and measurernent systems for use by ambulance services and
hospital emergency departments, in cooperation with NRC; and

-- Provision of advice, guidance, technical expertise and
materials, and financial assistance, if authorized, to affected State
and local governments., This aselstance is used to provide emergency
medical services, public health measures, and rehabilitation services,

In addition to supporting State and local government activities, DHEW
provides the following assistance directly from its headquarters or
regional offices or through the deétall of personnel to other Federal,
State and local government agentcies:

-- Evaluating the radiation environment as applicable to health
and welfare facilities and services;

~- Inspecting and estimating damages to hospital, medical,
sanitary, welfare, and social security facilities, and food and drug
stocks;

-~ Locating food stocks and determining their fitness for hurnan,
animal or industrial use;

-=- Recommending actions concerning the condemnation and
embarge of contaminated foods, and the salvage and reprocessing
of others.
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-- Copducting epidermniological surveys and implementation of
communicable disease control measures, including mass immuniza=
tions, obtaining vaceines, recommending sites for refuse disposal
and for surveillance to prevent insect and rodent infestations, and
recommending pesticides and how best to apply them;

-=- Establishing mental health crisis counseling centers and
obtaining official and professional agency personnel to operate
thede centers;

-~ Reestablishing local health and welfare departments, Social
Security Offices, and educational facilities, and restoring essential
health services;

DEPARTMENT OF THE TREASURY is respounsible for:

-~ Directing any actions required to maintain on to reestablish
the orderly operation of the financial system after a nuclear detonation
or major dispersal of radioactive material, including (1) expediting
the production and distribution of coin and currency to meet
emergency demands; (2) expediting the prdcessing of claims
resulting from damage 6r destruction of currency; (3) providing a
moraterium on calling funds on deposit with banks designated as
tax and loan depositories; (4} permitting the pledging of government
guarantees of loans for rehabilitation purposes as collateral for
government deposits; (5) altering procedures pertaining to redemption
or replacernent of government securities; and {6) giving priority
handling of claims for the loss or destruction of government checks:

Wyt T

OFFICE QF TELECOMMUNICATIONS POLICY is responsible for
coordinating the development of plans and policies for the utilization
of telecommunications resources in a peacetime nuclear emergency
and shall be prepared to adrninister such telecormunications
resources as may be reguired to cope with a peacetirne nuclesaxr
emergency.

Within the DQJ, the FEDERAL BUREAU OF INVESTIGATION is
respongible for:

~= Assisting DHEW with the identification of the dead.
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The consequences of nuclear power are known, anticipated and
being prepared for—yet the push goes on and ever more intensely.

In the White House currently is the man the General Electric Cor-
poration, one of the two principal manufacturers of nuclear power
plants, long described as its “general good will ambassador.” For nearly
a decade Reagan toured America for G.E. and it was in this period
that the seeds of his political career were planted.

Then and since his position on nuclear power has been clear: it’s
been the same as G.E.’s. “We shouldn’t worry too much about the
near-meltdown at Three Mile Island,” he said during the presidential
campaign. Nuclear power is “essential,” he maintained and the U.S.
has “no choice.” In office, he has moved to ensure there is no choice.

He has substantially increased the government’s already huge nu-
clear power budget and drastically cut development of solar energy,
wind power, biomass power, energy efficiency. Indeed, government
initiatives in energy other than for nuclear power have been all but
eliminated. Simultaneously the Reagan administration has moved for
the speed-up of nuclear plant licensing, allowing plants to receive “‘in-
terim™ licenses while licensing hearings are conducted, return of the
Clinch River Breeder Reactor project, conversion of spent commercial
nuclear fuel for fuel for nuclear weapons, and exportation of nuclear
fuel enrichment technology, among other things.

Here is the Reagan nuclear program:

THE WHITE HOUSE

Office of the Pressa Secretary

For Immediate Release October 8, 1981

STATEMENT BY THE PRESIDENT

One of the best potential sources of new electrical energy
supplies in the coming decadea is nuclear power. The U.S.
has developed a strong technologlcal base in the production
of electricity from nuolear energy. Unfortunately, the Federal
Government has created a regulatory environment that is forecing
many utilities to rule out nuclear power as a source of new
generating capacity, even. when thelr consumesrs may face
unnecessarily high electric rates as a result.

e P

To correct present government deficlencies and to enable
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nuclear power to make its essential contribution to our futurse
energy needs, I am announcing today a series of poliay
initiatives:

{1) I am directing the Secretary of Energy to give
imnediate priority attention to recommending improvements
in the nuclear regulatory and licensing process. I antigipate
that the Chairman of the Nueclear Regulatory Commission will
take steps to facilitate the licensing of plants under
construction and those awaiting licenses. Conszistent with
publie health and safety, we muat remove unnecessary obstacles
to deployment of the current generation of nuoclear power reactors.

(2) I am directing that government agencies proceed
with the demonstration of breeder reactor technology, including
completion of the Clinch River Breeder Reactor. This is essential
to ensure our preparedness for longer-term nuclear power needs.

(3) I am lifting the indefinite ban which previous
Administrations placed on commercial reproceasing aotivitles
in the United States. In addition, we will pursue consistent,
long-term policies concerning reprocessing of spent fuel from
nuclear power reactors and eliminate regulatory impediments
to commercial interest in this technology, while ensuring
adequate safeguards. .

(4) I am instructing the Secretary of Energy, working
closely with industry and state governments, to proceed swiftly
toward deployment of means of storing and disposing of commercial
high-level radicactive waste. We omust take steps now to accomplish
this objeetive and demonstrate to the public that problems
agsceclated with management of nuclear waste can be resoclved.

(5) I recognize that some of the problems besetting
the nuclear option are of a deep-seated naturs and may not
be quickly resolved. Therefore, I am directing the Secretary
of Energy and the Director of the Office of Science and
Technology Policy to meet with representatives from the
universities, private industry and the utilities and requesting
them to report to me on the obstacles which stand in the way
of increased use of nuclear energy and the steps needed to
overcome them in order to assure the continued svailability
of nuclear power to meet Aperiaa's future energy needs not
later than September 30, 1982.

The Reagan nuclear drive would be promoted with a massive gov-
ernment nuclear indoctrination program. Here are parts of the secret
Department of Energy memorandum prepared for the department’s
Assistant Secretary for Nuclear Energy (ASNE) Shelby T. Brewster
outlining it:
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CATE

REPLY 7O

ATTN OF U.S. DEPARTMENT OF ENERGY

susceet Public Information Plan
mermorandum

va: Shelby T. Brewer, ASNE

Your directive of September 10, which establfshed the Task Force on LWR
Institutionat Problems, directed our attention to, among other things,
the need for improved public information on nuclear power, Attached is

a proposed public {nformation plan which 1 belfeve is responsive to your
directive. We plan to implement 1t {mmediately unless you direct changes.

The memo said:

Defense and State could assert the effect on national security of
decreased dependence on OPEC. The Departments of Commerce, Labor, and
Treasury, as well as OMB, could speak to the economic advantages. The
Surgeon General and the President's Science Advisor might comméssion
blue ribbon scientific panels to certify the neqligible radjation effect
of nuclear power reactors. The Department of the Interior might comment
on the several environmental advantages of nuclear power, DOE and NRC
would need to address safety and waste management concerns, and to
strogs the assurance of supply resulting from greater use of nuclsar

energy.

It laid out 20 steps in what Representative Richard Ottinger, chair-
man of the House Subcommittee on Energy Conservation and Power
which held hearings on the memo in December 1981, called a “bla-
tant propaganda campaign for the nuclear power industry that will
cost the American taxpayers millions of dollars.” Here are some of
the steps:

1. Op-Ed pieces. We should monitor the leading newspapers and magazines.
Articles and editorfals which comment on nuclear power, pro or conm,

should selectively be responded to. The Atomic Industrial Forum (AIF)
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sometimes does this, but 1ts response is often ignorad or appears as 2
tetter to the edftor, rather than as op-ed article. A DOE response
would merit greater attention, éspecia]Ty if directed to an article

or editor{al which dealt with an &spect of government policy. DOE-
inftiated op-ed pfeces should be signed by officials of the rank of
Deputy Assistant Secretary or higher. In most cases they should be
signed by the ASME.

2. Granting of interviews to selected journalists., There are some

important Journalists who mignt agree to fnterview the ASNE or other
high-Tevel DJE managers about nuclear erergy poiicy, and to write a
column about the interview. Representative journalists include

Hugh Sidey, George Will, William Buckley, and James Reston. We might
also segk to arrange interviews for more 1iberal journalists such as
Carl Rowen; nuclear energy has populist appeal which {s generally

overlooked, e.g., jobs, environment, anti-inftationary.

3. Editorial Boards. The ASNE should seek to meet with.selected

editorial boards, or at least the science and/or energy editorfalists.
Among those newspapers whose editor{al policies may have national

influence are the New York Times, The Washington Post, The Wall Street

Journal, The Christian Science Honitor, and The Los Angeles Times.

4. Articles. Preparation of articles about nuclear energy by ASNE
or other gualified officials would be useful. Journals which should be
considered include Foreign Affairs, Foreign Policy, New York Times

Magazine, Atlantic, Harpers, Time {Essay), Readers Digest, and Parade.

5. Attend meetings of state and local government officials. Mayers,

governors, state legisiators, and state Public Utitity Commissions
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periedically meet as national groups. They have national organizations
which represent them on a continuing basis, e.g., the Natfonal Conference
of Mayors, the National Governor's Conference, the Natfonal Asscciation
of Regulatory Utility Commisstons. We shouid be sure that our nuclear
energy poliicies are known to these organizations, and we should offer to
provide spckesmen to attend their conferences and describe our policies
and programs. In addition, many states have designated egergy or
nuclear affairs representatives; we must assure systematic contact with
them to be sure they are fully informed of Federal policies and programs,
and that we are fully informed of their activities as they relate to

nuclear erergy.

6. Public Appearances. Speeches before civic organizations and social
groups, appearances on TY or radioc talk shows and speeches to university
audfences are easily arranged, and would be useful in communicating our
policies and programs both to community leadars and to the general
public. Some of this {s done. More should be done. There are organi-
zations which (for a fee) specialize in arranging public appearances,
and which can coach the speaker beforehand. There are others who could

provide speechwriting support.

7. Enlist Civic Organization. An effort should be made to follow-up

appearances before certain civic organizations with a program which will
enlist their active cooperation with our public information program.
Organizations such as Kiwanis and Lions exist for public service. If
they agree that nuclear energy public information activity is worthy of
their active support, they might be willing to work in thelir communities

to improve understanding of nuclear energy issues.
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The reality and PR puffery are two different things. While claim-
ing future disposal of radioactive waste can be safe, the government,
as this Nuclear Regulatory Commission notice declares, is preparing
to incorporate radioactive waste—radioactive scrap metal—into “any
number of consumer or capital equipment products such as automo-
biles, appliances, fumniture, utensils, personal items and coins.”

We are on our way to hot Pontiacs and radioactive quarters!

Py, UNITED STATES
" ' ;3,_‘ NUCLEAR REGULATORY COMMISSION
3 B ¢ Offica of Public Affairs
Powan” Washington, D.C. 20655
No.  80-1¢3 FOR IMMEDIATE RELEASE
Tel. 301/492-771% {Monday, October 27, 1980)

NRC PROPOSES LICENSING REQUIREMENT EXEMPTION FOR
CONTAMINATED SMELTED ALLOYS

Under the proposed amendments:

1) Metal scrap could be converted into salable smelted
scrap.

2) The nat benefit for enrichment plant scrap would be
$41.6 million.

3) Radioactive waste burial costs would be avolided and
new metal would not have to be produced.

The resulting use of smelted scrap could he made into
any number of consumer or capital egquipment products such as

automobiles, appliances, furniture, utensile=, perscnal
items and coing.







CHAPTER ONE

What Is At Stake?

Why is nuclear power dangerous?

Most of all, because of its radioactivity.
Webster’s Dictionary provides this definition:

ra/di-o-ac-tivi.ty Ak LY/ 8il), n.  Phynien & Chem, The Droperty
or process whereby certain elements or tsotapes (notably Lquium, ura-
nium, thorium and their proructs), whether Iree or combingd, spon-
tancously emit particles and/or rays by the disintearation of the nuclei
of their atoms. Cf, ALPHA RAY, BETA RAY, QAMMA BAYS. Ariificial
radioaotivily may be induced by bombarding ngclei with particles, as
from a cyclotron, — ra‘dl-o.a0’tive (-ik’tlv), ra‘di.o—ao’tive, adj. —

Radiocactivity destroys life—especially human life—by altering cells.
A person will die within forty-eight hours of exposure to a very high
dose of the ionizing radiation given off by radioactive elements. )

Radioactivity throws a2 monkey wrench into nature; its jonizing ra-
diation alters the electrical charge of cells—and the kickback is the
end of life. Radioactivity is insidious because it cannot be seen or felt
or smelled or heard or fasted; it comes in rays and sub-microscopic
particles. It is invisible poison.

A dose of two or three thousand “rem”’ (a standard measure of radi-
ation, an acronym for “Roentgen-equivalent-man’’) causes brain cells
to swell and enlarge, the brain to press against the skull and hemor-
rhage; it causes fever, delirium, psychosis, loss of muscle control and,
after a brief period of lucidity, death.

A dose of 500 rem will kill half the people exposed to it. Their cells
cease dividing, their skin ulcerates, their hair falls out; they undergo
vomiting, diarrhea and gastro-intestinal bleeding; their white blood
cells and platelets (protection against infection and clotting factors)
are destroyed: they die from infection or massive hemorrhage.

Survivors are likely to get cancer (most often, leukemia) and to suf-
fer genetic damage and doom their still unborn children and their
children’s children to disease and deformity through mutations such
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as congenital heart disease, Mongoloidism, even Janus monstrosity
(two faces on a single head and body).

Quick death or slower cancer and inheritable genetic damage are
produced in direct proportion to the radiation dose, from high levels
of 400, 300, 200, 100 rem right down to “low-level” radiation, ten
rem to a millirem (a thousandth of a rem). Low doses allow an “incu-
bation” or “latency” period of five to forty vears before cancer or
death strikes.

There is no safe level ofradiation exposure.

The effects of radioactivity are cumulative. A little from A-bomb
fallout, a little from an X-ray, a little from the drift from Three Mile
Island, a little from the “routine’’ (so-called low-level) radicactive dis-
charges from a nuclear plant near your home, a little from the wind
blowing from a wranium mine site many miles away, a little from the
radioactive material you didn’t know was in the storage hold on an
alrplane on which you were flying, a little from radioactive waste
leaking into the water—a little then and a little now—every bit builds
up in your body, and brings you closer to sickness and death.

Radioactivity in the enviromment is irreversible. It cannot be de-
toxified. Once let out by man, like the evils of Pandora’s box, into
the air, water or earth, it is here to stay, for the hazardous lifetime
of these radicactive substances can run into thousands and millions
and even billions of years.

Further: of all species, the human being is far more affected by
radioactivity than many other forms of life. Cockroaches can absorb
200 times more radioactivity than humans before dying, some other
insects still more.

And radioactive particles and rays attack the organs of the body se-
lectively. Some attack the liver, some the thyroid gland, some the re-
productive organs.

Human embryos, human infants, children are—in that order—most
vulnerable to radioactivity, because their cells must grow rapidly.
(That is why pregnant women and children were ordered evacuated
from the area of Three Mile Island.)

In every step of nuclear power production, radioactivity is released
into and contaminates the environment and the chain of life: when
uranium is mined, in the extensive and expensive process when it is
made into fuel, when it is shipped, when it is made to go through fis-
sion (or atom-splitting) in a reactor and, finally, when it ends up as
waste, emitting radiation for thousands of times the extent of the
earth’s history.
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PLUTONIUM LIFE SPAN

Radioactivity is routinely permitted to be discharged from the
smokestacks of nuclear power plants and from pipes into the bodies
of water alongside of which most nuclear plants are built to provide
the massive amounts of coolant nuclear plants require. There is no
possible way 1o hold all the radioactivity in. “Planned” releases are
constant.

As radioactivity moves up the chain of nature its concentrations
increase—like DDT. The ratio of concentration is designated “‘CF,”
for “‘concentration factor.” Radioactivity in water is increased many
thousand-fold in plants and plankton which draw from that water,
and many thousand-fold again in fish which have eaten the plants
and plankton, and then many thousand-fold again when you eat the
fish. Radioactivity on pasture land is increased many thousand-fold
when the grass becomes part of cow’s milk, and again many thousand-
fold when you drink the milk.

The U.S. government here illustrates how radiation routinely emit-
ted from nuclear plants gets to man:

*Committes for Nuclear Responstbility, San Francisco, California, 94101.



APPENDIX H

EXAMPLES OF FIGURES SHOWING
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Figure H-1. Generalized Exposura Pathways for Man

From: U.S. Nuclear Regulatory Commission Regulatory Guide 4.2, Revision 2, “Preparation
of Environmental Reports For Nuclear Power Statlons,” July, 1976.
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Agencies promoting nuclear power have had to correct their esti-
mates of expected casualties from it. A branch of the Nuclear Regu-
latory Commission, for instance, recently declared that it had miscal-
culated by a factor of 100,000—yes, underestimated by 100,000
times—the effects of the lethal radicactive gas called radon emitted
from the mountainous piles of “mill tailings’ amassed as uranium is
mined for nuclear fuel.

This memorandum makes the point:

Arpendis L ouner NumMBER
UNITED STATES LPETITICN RULE PRM-T)~]
2\ NUCLEAR REGULATORY COMMISSION e B2

.—: o
Y ATOMIC SABETY AN LICENSING BOARD PANEL
’R" WASHINGTON, D, €. 70558

Septembar 21, 1977

IELOANDUL FOR: James R. Yore, Chairmzna
Atomic Safety and Licensing Board Panel

FROX; Walter H. Jordaa, ASL3P

SUBJECTS ERRORS IN 10 CFR §51.20, TAELE 5-3

prape

Since the radon continues to seep Ifrom the tallings
plle for a very long time, the total. dose to poople over
2ll future generaztions could become vory large. Deaths in
future geperations due to cuncar apd genetic effaats resulting
Ircz the radon from the uranium required to fuel a single
rezctor for one year can run into the bundreds. (Saa Pohl,
cas

Saazch, Vol. 7 No. 8, Aug. 1976). It is very difflicvls to

argue that deaths to future generationg are unimportant.

Io surnary thae values given in Table S-3 for the amount
of Ba-222 @unittad per annual fuel requirement is grossly ia
error. 5o also is the dose to offsite pepulation from milling
duag to ome sonbal fuel requirement ~= the correct number is
more pearly 10 willica person=rem rathex than 100 persoa-réa.

The gorrect value would be some 100,000 times greater!



Far worse: with an accident at a nuclear plant, there is a potential
for release of a gargantuan amount of radioactivity —more radioactivity
than has ever been unleashed on earth. That is because a nuclear plant
has many times more radioactive material contained in it than a nu-
clear weapon, typically 200,000 to 300,000 pounds of enriched uran-
ium going through fission far longer than a weapon, thus producing
vastly more radioactive poisons.

The basic text on nuclear plant accidents used by the nuclear in-
dustry and the U.S. government is called “THEORETICAL POSSI-
BILITIES AND CONSEQUENCES OF MAJOR ACCIDENTS IN
LARGE NUCLEAR POWER PLANTS,” (called “WASH-740" for
the filing number of the U.S. Atomic Energy Commission which pre-
pared it). It admits:

It must be clearly recognized, however,
that major releases of fission products from
a nuclear power reactor conceivably could
occur and that a serious threat to the health
and safety of people over large areas could
ensue,

“No one knows now or will ever know the exact magnitude™ of the
chances of a catastrophic nuclear plant accident happening, the docu-
ment declares, but for a nuclear plant of 100 to 200 megawatts—a fifth
to a tenth of the size of the nuclear plants being constructed today—
and “in a characteristic power reactor location,” WASH-740 makes
these projections:

For the three types of assumed accldents, the theoretical estimates indicated that per-
sonal damage might range from a lower limit of none Injured or killed to an uppsr limit,
In the worst case, of about 3400 killed and about 43,000 Injured.

Theoretical property damages ranged from a lower lmit of about ¢ne half million dol-
lars to an upper limit in the worst case of about geven bilen dollars. This latter figure 1s
largely due to assumed contamination of Jand with fisslon products.

Under adverse combinations of the conditions consldered, it was estimated that people
could be killed at distances up to 16 miles, and Injured at distances of about 46 miles. Land
contamination could extend for greater distances.
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These 1957 casualty and damage estimates were substantially in-
creased in a government analysis of the 1960°s, the “WASH-740-
update.” That report was released only after a Freedom of Informa-
tion Act challenge by Ralph Nader, Friends of the Earth and others.

Anticipated deaths from a single nuclear plant accident were in-
creased by the U.S. government to 45,000, injuries to 100,000 and
property damage to a range of $17 billion to $280 billion—what the
government refers to repeatedly as “an appreciable fraction of the
gross national product.”

Note in this WASH-740-update document the suggestion in item 9
that “the results of the study must be revealed” to the Atomic Energy
Commission and the Congressional Joint Committee on Atomic En-
ergy (JCAE) “without subterfuge”; but telling the public is another
matter. Item 10 suggests an increase in anticipated property damage
for nuclear plant accidents “by a factor of 40”—to $280 billion per
accident.

LEFCIAL L2E 644

U. M. BEtasbler -5~

A mesting with the AIF Nuclear Safety Subcommittes will be
arranged for late January or early February.

9. The results of the study must be revéaled to the Commission
and the JCAE without subterfuge although the method of
pressntation to the public has not been resolved at this time.

10. The results of the study suggeat that the Price-inderson~”
liability level should not be reduced. Rather, an inorease
by & factor of LO is suggested by the calculations (280
billicn).

1l. In view of the potentiel for damage from large reactor plants,
& different attitude must be created on the type of safety
progreas undertaken, safety evaluations, and siting practices.

Enclosurge!
l. Bteering Comnittee attendeeca
2. Oultine = Topice on Frobability
oct CKkbeck, REGw——"
MBooth, DRD



On another page this extensive analysis, done more than a decade
before the Three Mile Island near-catastrophe in Pennsylvania, de~
clared:

the possibla aize of the area of suoh a disaster might ba equal to

that of the State of Pennsylvania.

The statement was quoted in the film, “The China Syndrome.” No,
it did not originate in the head of a Hollywood screenwriter. It was
taken from government deliberations.

Recent work by Dr. Richard Webb, nuclear engineer and world ex-
pert on nuclear plant accidents and their consequences, projects a
million deaths from one catastrophic accident. Radioactivity would
stream from a nuclear plant in a lethal seventy-five-mile long, one-mile
wide cloud or plume which would travel with the wind. People caught
in it would suffer acute radiation sickness and die. Over a vast area
radioactivity would cause cancer and genetic damage. Tens of thou-
sands of square miles of land might have to be abandoned perma-
nently. Agriculture would be ruined for a century over an area the
size of one half of the United States east of the Mississippi River
(some 500,000 square miles).

Nor is that the worst. A major accident at a “*breeder’ reactor, which
uses and produces plutonium, would not only disperse mammoth
amounts of radioactivity—even more than a conventional nuclear
plant—but would explode like a small atomic bomb, guaranteeing
that its contents are released. Such breeder reactors have already
been built in Europe and the Soviet Union; they are in the experi-
mental stage in America. They are regarded by nuclear planners as
the necessary “Phase II”’ for nuclear power because fissionable uranium
is projected to run out in thirty years, long before oil, and man-made
plutonium would have to be used to continue nuclear power.

How could a nuclear piant accident happen?

Very easily because of the very conditions of operation. Radioac-
tive materials are used in a nuclear power plant just as coal, oil or gas
are used in a conventional plant—as a heat source. Huge amounts of
radioactive material are made to go through a chain reaction, a pro-
cess in which atomic particles bombard the nuclei of atoms, causing
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them to break up and generate heat. The heat boils water, the steam
turns a turbine and electricity is produced.

But to keep the nuclear reaction in check—to prevent the material
from overheating—vast amounts of coolant are required, up to a mil-
lion gallons of water a minute in the most common nuclear plants
being built today (‘‘light water’ reactors). That is why nuclear plants
are sited along rivers and bays, to use the water as coolant. If the
water which cools the reactor “‘core’’—its 200,000 to 300,000 pounds
of radioactive fuel load—stops flowing completely (and a pipe rup-
ture or a break in the reactor “vessel” could do that) there is only fif-
teen to thirty seconds for the “‘emergency core cooling system™
(ECCS) to send water m/Ttus is called a loss-of-coolant accident
(LOCA).

If that emergency system, which has failed in many tests, fails to
operate within fifteen to thirty seconds an unstoppable “meltdown’’
results:

Catastrophic Nuclear Reactor Accidents 93

4.10 Consequences of an ECCS Failure

It is in the critical time period from about
15 seconds after the rupture to 30 seconds
that control of the accident must be gained
by ECCS operation and the fuel temperature ex-
cursions halted. The greatest importance is
attached to the need for having an adequate
cooling water flow upward through the core in
this period. If the vertical flcoding rate,
once emergency cooclant reaches the core bot-
tom, is below some critical value, presently
believed to be in the vicinity of 0.7 inches
per second, then the accident will proceed

out of control.*

The core of nuclear fuel, now 5,000 degrees Fahrenheit, burns
through the cement bottom of the nuclear plant and bores through

*From: The Nuclear Fuel Cycle, prepared by Union of Concerned Scientists, Massachusetts
Institute of Technology Press, Cambridge, Mass., 1975.

10



the earth. This is what nuclear scientists have dubbed the “China syn-
drome.” The white-hot core doesn’t go to China, however, but to
the water table underlying the plant. Then, in a violent reaction, mol-
ten core and cold water combine, creating steam explosions which
can breach the containment and release a thousand times more radio-

activity than the Hiroshima A-bomb.*

How a meltdown occurs

1. Malt-down bapine when fus 1och
e enposed by iom of watar in rescior.

Reactor |
/uudm

Reactor
core,

2 Ertumol'f high heat dgvaiopa.
The reoctor s uranjum

cora 3088 Inlo Lncontrolid
renction and the core melts

Containment
structure

3. Tha mass of radicaclve molten
mptad buma theough proleciive
davices ol conLpament

structure and snters varth.

. 4. Haat hits the water tabie and sinasm developa.

*Which contained only 20 pounds of radioactive material, more enriched.

**Citizens Energy Council, Allendals, N.J. 07401.
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There are other kinds of nuclear plant accidents—including a “‘nu-
clear runaway” accident, which is even worse than a meltdown be-
cause an instant explosion occurs. We will provide details on all types
of accidents, those that can happen and those that have already hap-
pened-—although the public has, for the most part, not been informed.

And that purportedly mysterious “hydrogen bubble” at Three Mile
Isiand was no isolated incident.

Eruption of hydrogen gas as a first reaction in a partial loss of cool-
ant accident has been discussed fearfully in government and nuclear
industry literature for decades. That is because a highly volatile sub-
stance called zirconium was chosen as the major material for the rods
into which the radioactive fuel is loaded. There are 30,000 to 40,000
rods composed of twenty tons of zirconium in an average reactor. Many
other substances were tried first, particularly stainless steel, but only
zirconium worked well. Zirconium is used because it allows neutrons
from the fuel pellets in the rods to pass freely between the rods and
80 to sustain a chain reaction. But zirconium has the great disadvan-
tage that it is highly volatile and, when hot, will explode spontane-
ously upon contact with air, water or steam. Zirconium dust in air
will explode instantly, for which reason a speck of it is used in flash-
bulbs, its main use. It will not erupt spontaneously in solid form ex-
cept with heat. But it is heat that builds up, a great deal of heatin a
very short time, with any interruption of coolant flow in a nuclear
reactor. Zirconium, with the explosive power, pound for pound, of
nitroglycerine, catches fire and has the potential to explode ata tem-
perature of 2,000°F—well below the 5,000 degree temperature of a
meltdown.

Before that, zirconiumn reacts to the heat by drawing oxygen from
water and steam and letting off hydrogen, which itself can explode as
well as further block coolant; and in its formation even more heat is
developed, bringing the zirconium closer and closer to its explosive
level.

The hydrogen bubble at Three Mile Island was no mystery but pre-
cisely what was and is expected in a partial loss of coolant accident.
The cause for worry has been what is described in nuclear accident
studies as a zirconium “metal-water” reaction, a reaction which can
easily trigger a meltdown or full-scale nuclear runaway.

What is plutonium? How does it come into the picture?

Plutonium is the most potent radioactive substance in a nuclear
plant, in any phase of the nuclear cycle. It is an element developed at
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the dawn of World War II for use in atomic bombs.

It is the most toxic substance in the universe.

It has the appropriate name of Pluto, the God of Hell. One of its
discoverers described it as having “fiendishly toxi¢” power. It does
not normally occur in nature but is a by-product of uranium fission.

A pound of plutonium, released as airborne dust, has the potential
to cause fatal lung cancer in nine billion people—over twice the popu-
lation of the earth today. An ounce (only a tablespoonful, because
plutonium is very heavy) can kill 200 million people. A millionth of
a gram of plutonium will cause cancer.

An average nuclear power plant produces 400 to 500 pounds of
plutonium yearly as a waste product. The amount of plutonium in a
plant’s nuclear core at any time during its operation depends on the
“age” of the core; it can be up to 1,000 pounds of plutonium, The
amount varies because, periodically, reactors are “refueled’—older
fuel rods, heavy with plutonium and other radicactive wastes are
taken out and new rods put in.

Plutonium has power of its own. The strategy of those in the nu-
clear power business is to use this plutonium waste, as high grade
uranium runs out in coming years, for fuel in nuclear plants.

“Breeder” reactors are being built which not only utilize pluton-
fum as a fuel but produce even more plutonium waste than conven-
tional reactors—*‘breed’ the stuff—which can then be re-used as fuel,
This kind of perpetual motion theory using plutonium is called by
those in nuclear power “the plutonium economy’—endless energy
EXCEPT, and they are some exceptions:

s A large breeder reactor contains seven tons of plutonium which,
dispersed in a single catastrophic accident, would spread enough of
the most toxic radioactive substance in the cosmos to kill every per-
son in the world 42,000 times over!

e This super-concentrated radicactive poison stays in the environ-
ment for 500,000 years.

o Plutonium breeders are even more unstable than regular nuclear
power plants. We Almost Lost Detroit* is the true story of what al-
most happened when the Fermi breeder near Detroit underwent an
accident in 1966; the city narrowly avoiding catastrophe.

e In a breeder, liguid sodium is used as coolant, not water. Liquid
sodium will explode and burn on contact with air or water. A pin-
hole liguid sodium leak in a breeder can lead to rapid disaster.

*Iohn G, Fuller, Readers Digest Press, New York, 1975,
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e A breeder can explode like a small atomic bomb, shattering its
concrete containment as if it were an egg shell and unleashing all
radioactive materials inside, including the vast tonnage of lethal plu-
tonium.

“We nuclear people have made a Faustian bargain with society,”
said one leading plutonium breeder advocate, Alvin Weinberg, in 1972.*
Dr. Weinberg, former director of Qak Ridge National Laboratory,
one of several U.S. national laboratories which serve as taxpayer-
supported research and development facilities for the nuclear indus-
try, speaks of a “‘nuclear priesthood™ in charge.

With the plutonium breeder, one single accident spells doomsday
and “‘the issues involved arc primarily not scientific or technological,
but moral and ethical,” as the U.S. National Council of Churches de-
clared in its 1976 “Resolution on “The Plutonium Economy’.”” “We
are talking literally about the future of humanity,” said the Council.
“We are charged by God to be caretakers of Creation,” it declared,
calling for a stop “in the continuing development of plutonium use,
during which society can determine its options and decide responsibly
on the avenue it wishes to follow, before irreversible commitments
have been made.”

If nuclear plants are so dangerous, why the push to build them?

It began with the scramble at the end of World War II among the
nuclear scientists in the U.S. who had worked making atomic bombs
in the “Manhattan Project.” The war was over and, although many
were able to keep on making atomic weapons, what about the rest?
(Two decades later the aerospace engineers of America faced a simi-
lar threat of unemployment when the U.S. cooled on rocket ships.)

These nuclear men joined forces with their bureaucratic governmen-
tal counterparts and in 1946 created the Atomic Energy Commission,
which slickly —with a lot of public relations media-hoodwinking de-
veloped as a matter of wartime censorship in the Manhattan Project—
pushed a scheme called “atoms for peace.”

The U.S. military encouraged and supported the effort because it
saw that wide activity in the field served its own interests: plutonium
made for power plants could be used for bombs, too, and a commer-
cial nuclear program would help justify and shield huge military nu-
clear expenditures. It could be a joint operation.

Also, in America production of nuclear weaponry was principally

*“Social Institutions and Nucleatr Energy,” Science, July 7, 1972,
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contracted out by the government to large corporations which wanted
to see their nuclear business now expand in every way possible.

But the electric utilities, traditionally conservative institutions,
wanted nothing of it. They pointed to their liability in the event of
nuclear accidents and demanded: who would pay for damage to pro-
perty, for injury and death?

Insurance companies wouldn’t accept responsibility. “The catas-
trophe hazard is apparently many fimes as great as anything previously
known in industry,”” Hubert W. Yount, then vice-president of Liberty
Mutual Insurance testified before the Congressional Joint Committee
on Atomic Energy. “We have heard estimates of catastrophe potential
under the worst possible circumstances running not merely into mil-
lions or tens of millions but into hundreds of millions and billions of
doilars. It is a reasonable question of public policy as to whether a
hazard of this magnitude should be permitted . . . . Obviously there is
no principle of insurance which can be applied o a single location
where the potential loss approached such astronomical proportions.
Even if insurance could be found, there is a serious question whether
the amount of damage to persons and property would be worth the
possible benefit accruing from afomic development.”’

The nuclear establishment of government scientists and bureaucrats
then threatened the utilities. If you don’t build nuclear power plants,
they said, the government will. ,

And indeed, at Shippingport, Pennsylvania, Admiral Hyman Rick-
over—with government funding and manpower—began building the
nation’s first civilian nuclear reactor. Government literature on nuclear
power began referring to “government controlled sites” for electric
generation.

If we build them, the intimidated utilities then asked, what about
the legal lability if and when a nuclear plant erupts? To cover this,
the nuclear lobby arranged for the U.S. Congress—which remains mal-
leable to its desires—to pass the Price-Anderson Act. It limited Liability
for a nuclear plant accident, no matter how many people are killed
and injured and how many billions are lost, to $560 million—with
the government picking up the first $500 million. That’s why there is
the “nuclear clause’ on insurance policies in America.

Here is the Price-Anderson Act, which became Section e of the

Atomic Energy Act.
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PART I. THE ATOMIC ENERGY ACT

Public Law 83-703
(68 Stat. 919)

“CHAPTER 1. DECLARATION, FINDINGS, AND
PURPOSE

“SecrioN 1. DecraraTiON.—Atomic ¢nergy is capable
of application for peaceful as well as military purposes.
It is therefore declared to be the policy of the United
States that—

“ga, the development, use, and control of atomic
energy shall be directed so as to make the maximum
contribution to the general welfare, subject at all
times to the paramount objective of making the
maximum contribution to the common defense and
security; and

TAggTe;
Y

nte
fen.

“e. 'I'he aggregate liability for a single nuclear inci-
dent of persons indemnified, including the reasonable
costs of investigating and settling claims and defending
suits for damage, shall not exceed (1) the sum of $500,-
000,000 together with the amount of financial protection
required of the licensee or contractor or (2) if the amount
of financial protection required of the licensee exceeds
$60,000,000, such aggregate liability shell not exceed the

sum of $560,000,000

With their liability all but eliminated and other subsidies offered,
the utilities found the nuclear business to their liking after all. The
rate of profit of utilities through the U.S. is set on the basis of capital
expenditure. The more money a utility spends on construction, the
more money regulatory agencies let it make. Each new billion dollar
nuclear plant constructed by a utility, even when ratepayers’ money
is used, allows it to make many millions of dollars more. The utilities
also enjoved the benefits of having nuclear research and development
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done for them for free at government laboratories at a cost to tax-
payers of billions of dollars since World War I1.

To top it off, the multinational o0il giants began dominating the nu-
clear field, particularly the Standard OQil Trust, led by Exxon, as well
as Gulf, Kerr-McGee, Continental and Getty (notice the little atom
within the “G* of a Getty gas station sign).

These oil companies went on to buy up most of the uranium mines
and reserves as well as milling and fuel fabrication centers, becoming,
in short order, principals or being interlocked in all phases of the nu-
clear “cycie.”

In the 1950’5, as this was happening, a U.S Presidential Commission
led by former CBS chairman William Paley issued a report called “Re-
sources for Freedom” stressing solar power development. “It is time
for aggressive research into the whole field of solar energy —an effort
in which the United States could make an immense contribution to
the welfare of the free world,” sald the commission.

But that never happened because solar power and all the forms which
could be produced right at one’s home and place of work (people hav-
ing their own power supply in a decentralized way using infinite or
renewable, ever-available energy) constituted a profound threat to
the existing energy system and those in charge of it. If resources would
be used to build and install the hardware so that homes and businesses
could tap the sun and the wind and be energy-independent, there
would be no need to pay for fuel after that or to be plugged into a
centralized system of power.

The power brokers preferred to keep their centralized system intact.
With conversion to nuclear power only the heat source need be chang-
ed. So they moved to lock the U.S. into nuclear power.

And America’s nuclear establishment pushed—in some instances all
but gave away—its product worldwide so that the U.S light water re-
actor became the dominant nuclear power technology. This exporta-
tion increased in the 1970's as anxiety over nuclear power in the U.S.
led the industry and government, in order to keep the industry afloat,
to stress markets in developing countries. It has been a grand attempt
to hook the world.

But isn’t nuclear power a cheap energy source?

Repeated studies show just the opposite, despite this being a favor-
ite industry line.

A recent House of Representatives’ report states that it is very costly
indeed.
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95T Coneress | HOUSE OF REPRESENTATIVES { Raporr
24 Session No, 95-1090

NUCLEAR POWER COSTS

Appr 28, 1978.—Committed to the Oommlttee of the Whole House on the State
of the Unlon and ordered to be printed

BASED ON A STUDY BY THBE ENVIRONMENT, ENERGY, AND NATURAL
REBOURCES SUBCOMMITTER

On Apri] 12, 1978, the Committee on Government Operations ’f‘,}[;—
proved and adopted a report entitled “Nuclear Power Costs.” The
chairman was directed to transmit a copy to the Speaker of the House.

I. ABSTRACT

Contrary to widespread belief, nuclear power is no longer a cheap
energy source. In fact, when the still unkmown costs of radioactive
waste and spent nuclear fuel management, decommissioning and
perpetual care are finally included in the rate i)ase», nuclear power me,
prove to be much more expensive than conventional energy sources suc
as coal, and may well not be economically comf)etitwe with safe,
renewsble resource energy alternatives such as solar power. Nuclear
power ig the only energy technology which has a major capitalization
cost at the outset of the fuel cycle and at the end of the fuel cycle. As
the cost of nuclear energy continues to climb, and as a solution to the
problems of radioactive waste management continues to elude govern-
ment and industry, States such as California are rejecting the increased
use of nuclear power and favoring the greater use of renewable energy
technologies. These developments and others discussed in this report
raise major questions for Federal decisionmakers about how best to
cope with the Nation’s energy crisis in the years shead. Practical
recommendations aimed at greater economy, efficiency, and effective-
ness in government actions are proposed.

(1)
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The same Congressional report stressed: ““If the federal government
spent only a small portion of what it has already spent on nuclear
power development for the commercialization of solar power, solar
generated electricity would be economically feasible within five years.”

After analyzing the rates of nuclear and non-nuclear utilities in
America, Ralph Nader’s Public Citizens’ Critical Mass Energy Project
and the Environmental Action Foundation declared *‘the use of nu-
clear power to generate electricity has usually resulted in higher utility
rates for consumers’ and the “long-held claims of consumer savings is
largely a myth. There is a strong correlation between the use of nu-
clear power and the rise in electricity rates.”

And things will get worse as uranium becomes more scarce.

What about jobs?

Nuclear power provides very few jobs, A nuclear plant is manned
by only 100 workers. ‘“Nuclear power plants are capital intensive and
thus produce few jobs,” as the Congressional ‘“Nuclear Power Cosis”
report puts it, emphasizing that the “renewable energy sources such
as solar and conservation” produce many jobs,

A major study by the Council on Economic Priorities projects more
than twice as many jobs created for the energy produced if the same
amount of dollars are invested in solar heating and cooling, energy-
saving re-insulation and some thirty-four available measures. And this
takes into full account construction jobs in building a nuciear facility.
These jobs quickly vanish, while the alternative options create jobs for
solar installers and maintenance people, plumbers, sheetmetal work-
ers, home improvement workers and many others for a long time to
come.
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CHAPTER TWO

How It Works

What is the principle behind nuclear power?

Basically it’s just an elaborate—and the world’s most dangerous—way
of boiling water. Nor is it so complicated or so involved that only a
“priesthood” of nuclear scientists and assorted experts can understand
it. You easily can, too.

No matter what the type of nuclear plant, all any of them do is
boil water. Steam is given off and the steam tums a turbine which
produces electricity.

In the First Century A.D., the Greeks worked with the idea that if
water was boiled in an enclosed space, steam would form and high
pressure would build up which could produce motion.

In the 1700’s,the steam engine first came into use. In England and
then in America and Europe, coal and wood were used to fire up these
devices—which, ever since they have been around, have blown up on
occasion, a result of the pressure under which they function.

In the 1800°s came electricity. Take a conductor like a coil of cop-
per wire or a copper wheel, spin it between the poles of a magnet,
and it will generate electricity which can then be transported through
wires.

But what could keep that wheel turning?

Water movement can do it, from hydroelectric units along streams
and rivers to those catching the cascading water at Niagara Falls. The
wind can do it, as the windmills which studded much of the world
for centuries testify. An internal combustion engine, such as an auto
engine turning a generator in a car, can do it.

There are also ways to produce electricity without the need for
energy spinning a wheel. For example, a battery generates electricity
through chemical action. And solar or photovoltaic cells—the main
sources of power in space satellites—generate electricity by using the
sunlight which shines on them.

But by the mid-twentieth century small, decentralized energy op-
erations using water and wind power had fallen under the weight of
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centralized power plants. They used coal or oil or gas to boil water,
fo produce steam, to turn a turbine, to make electricity.

By the 1950s, a crossroads—which we really are still at—was reached.
There could have been and can be a renewal of decentralized energy
production, making use of the best of modern technology to tap an

giant utility monopolies making steam-generated electricity in big,
’ array of abundant natural energy sources.
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Van Howell

The notion of nuclear power was grafted onto the existing system
of having big, centralized power plants boil water, but instead of pro-
ducing heat through the combustion of coal or oil or gas, a nuclear
plant produces heat through breaking up what is often called the
building block of the universe—the atom—through fission.
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What is an atom? What is fission?

In Greek, atom means indivisible and chemically atoms cannot be
broken up. All elements are made up of atoms. Although it would
take twenty-five million atoms to cover the head of a pin, each atom
is like a miniature solar system with a nucleus made up of protons
and neutrons, around the nucleus electrons spin like planets around
the sun.

Holding the nucleus together is what is called binding energy. Cer-
tain complex atoms having many neutrons and protons in their nu-
clei are not firmly bound.

They fall apart, break up—are radioactive, Thelr nuclei disintegrate
and they send out particles and rays. But those radioactive elements
found in nature, for example radium and uranium, are only feebly
radioactive. That is because, like all naturally radioactive elements,
they originated in the formation of the earth and have been disinte-
grating ever since. Eventually—in still more millions or billions of
years—they will lose all their radicactivity and settle into stable ele-
ments.

Uranium-235, for instance, which has a total of 235 protons and
neutrons {thus the number 235) takes 710 million vears before just
one half of it breaks down and becomes what uranium settles into
naturally, lead. (The time required for one half of a radioactive sub-
stance to break down is called its “half-life.”” Twenty times that fi-
gure is the time it would take to break down completely and trans-
form into a stable element. In the case of uranium this is 710 million
years times twenty or 14.2 billion years.)

In the 1930%, after neutrons were first detected, scientists were ex-
perimenting by bombarding various elements with neutrons “to see
what would happen,” as the U.S. government recounted in its 1963
history of nuclear power, Our A tomic World, The source of the bom-
barding neutrons were elements found to emit them.

Of major interest was uranium. Experiments were conducted to see
if neutron bombardment could alter its precarious yet slowly-changing
atomic balance suddenly, could make what was an already unstable
element even more unstable, could cause it to shatter into new chem-
ical elements.

In the late 1930°s in Germany, fission—the splitting or fracturing of
an atom—was first achieved. Uranium-235 came apart under neutron
bombardment.

But it wasn’t as simple as splitting a nucleus into two neat, separate
pieces. As work on fission proceeded, it became clear that when fis-
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sion occurred, uranium-235 split into two (sometimes three) princi-
pal particles, but these were in 200 varieties (or isotopes) of mostly
highly unstable, intensely radioactive twins of safe, stable elements in
nature. Among these were radioactive iodine, strontium-90, radioac-
tive cesium, all called fission products. And great amounts of radicac-
tivity were produced in the process of fission, in all three forms of
ionizing radiation: radicactive rays, called “gamma” rays (nearly
identical to X-rays), “‘alpha® particles (made up of two protons and
two neutrons) and “beta’ particles (electrons). There was heat and,
importantly, additional neutrons.

Van Howel]l

Breaking the cosmic building block came at huge potential cost to
life. The ionizing radiation which fission produces can disrupt the
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electrical balance of living cells, causing death, cancer and genetic
damage. Gamma rays can penetrate three feet of cement. Beta par-
ticles can penetrate human skin; only metal can stop them. Both al-
pha and beta particles, inhaled in air or swallowed in food, move on
to destroy body cells. Unleashed neutrons themselves can swiftly kill,
as in the neutron bomb. In unlocking the atom we allow these poi-
sons to come rushing out in great quantity.

But in 1939 war was sweeping the world, and it was feared by sci-
entists in the U.S., particularly refugees from the Nazis, that Germany
might be tuming fission into a war weapon—a bomb—by using the
potential “chain reaction” of fissionable material.

If enough uranium could be assembled in one place and fission be-
gun, it was theorized, the additional neutrons {(erupting with fission
products and heat and radioactivity) would crash into other uranium
nuclei, releasing more neutrons along with more fission products, heat
and radioactivity. This process would continue in a *‘chain reaction.”

Albert Einstein wrote that year to President Franklin D. Roosevelt
saying ‘that it may have become possible to set up a nuclear chain
reaction in a large mass of uranium by which vast amounts of power
and large quantities of new radium-like elements would be generated,”
that “extremely powerful bombs of a new type may thus be con-
structed. A single bomb of this type, carried by boat and exploded in
a port, mjght well destroy the whole port together with some of the
surrounding territory.”

In December 1942, in Chicago, the first chain reaction succeeded—
a pivotal step towards nuclear bombs and nuclear power, two sides
of the same coin.

From the government’s Qur 4tomic World:

The Fission Bomb Is Exploded

The American secientists present on that historic Decem-
ber day were pari of the tremendous super-secret sclen-
tific and industrial complex that bore the unrevealing title
Manhattan District. The United States had been at war al-
most a year. An uncontrolled fission reaction gave promise
of producing an explosion of untold proportions. Thisprom-
ise, coupled with the possibility that enemy scientists
might be nearing such a goal, had launched a vast Allied
effort,
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The Manhattan Project, as it was commonly known, in-
cluded a variety of “hush-hush” facilities. Each of these in-
stallations, in New York, Illincis, Tennessee, New Mexico,
California, and Washington, had its own experts working
night and day to solve the baffling problems surrounding
development of a fission weapon.

A key problem was that only uranium-235, which comprises a tiny
fraction (a mere 0.7 per cent) of the uranium found in nature is fis-
sionable—~can be split by neutron bombardment. Uranium ore consists
mostly of non-fissionable uranium-238.

So the government proceeded in two ways. On one hand it began
attempting to separate uranium-235 from uranjum-238.

Several methods of achieving large-scale separation were
tried. The most successful and economical, known as “gas-
eous diffusion,’’ involves compressing normal uranium, in
the form of uranium hexafluoride gas, against a porous
barrier confaining millions of holes, each smaller than two-
millionths of an inch., Since the **%U molecules are slightly
lighter than the ¥y, they bounce against the barrier more
frequently and have a greater chance of penetrating. Thus,
although the gas at first contains only 0.7% U, the process
of cormpression is repeated several thousand times, and the
proportion gradually increases until the necessary con-
centration is reached.

For this operaticn an enormous plant containing a very
large barrier area, miles of piping, and countless pumps
was built at Oak Ridge, Tennessee,

On the other, it proceeded to make an atomic bomb out of a man-
made substance found to be fissionable—plutonium.

Plutonium was created in 1941 by four U.S. scientists*working with
uranium-238. They found that, though U-238 did not split under
neutron bombardment, it absorbed a neutron and became a new ele-
ment. They named it plutonium-239.

It was “‘as fissionable as uranium-235 and hence theoretically just
as feasible for a bomb,” says Qur Atomic World, which goes on:

*Glenn Seaborg, Joseph Xennedy, Arthur Wahl, Emilio Segre.
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The way to manufacture usable amounts of plutonium, an
elernent that had never before been detected on earth, is to
expose uranium to a very intense neutron bombardment.
The best-known place to find a rich supply of neutrons
wag the heart of a gelf-sustaining chain-~-reacting pile of

uranium. Accordingly, very
large plles, or reactors, were
rushed to completion near the
Columbia River at Hanford,
‘Washington, to make pluto-

nium.
On July 16, 1945, a plato-
N nium bomb, carefully assem-
Fivst atowic bomb explosion bled Dby another group of
at Alamagordo, New Mexico, ~ Sclentists at “Project ¥,” Los
at 5:30 a.m. on July 16, 1945 ~ Alamos, New Mexico, was
Courtesy U. S. Army successfully tested in the New
Mexlco desert. The heat from that first man-made nuclear
explosion completely vaporized a tall steel tower and
melted several acres of surrounding surface sand, The
flash of light was the brightest the earth had ever witnessed,

A % bomb was dropped on Hiroshima, Japan, on
August 6, 1945. Three days later a plutonium bomb was
dropped on Nagasaki, Japan, Hostilities ended on August 14,
1945,

Nuclear Energy Is Needed for the Future

The chief source of the enormous quantitlies of energy
used daily by modern civilization is fossil fuels in the form
of coal, petroleum, and natural gas. Concentrated gources
of these fuels, though large, are far frominexhaustible, and
it has been said that future historians may refer to the
brief time when they wereusedas “the fossil-fuel incident.”’

The next great source of energy will probably be nuclear
reactors, in which controlled chainreactions release energy
from the large store of fissionable materials in the world.

The above, the jump from the dropping of atomic bombs to the
claim that “nuclear energy is needed” is how the government’s nu-
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clear history continues on—both in the book and in reality.

In 1945, at the end of World WarII, there was a huge vested interest
in what the government concedes was a “scientific and industrial
complex’ building nuclear bombs under its aegis. Hundreds of thou-
sands of people were involved. A network of government-built fa-
cilities was contracted out to major corporations to run. They were
bent on commercializing this deadly-dangerous undertaking of atom-
splitting, to keep the business expanding, and to perpetuate it. Two
basic reactor designs were subsequently developed by the U.S. and
now are the dominant nuclear plant designs throughout the world.
They are the boiling water and pressurized water reactors.

How do nuclear power plants work?

Like conventional power plants: water is boiled, steam turns a tur-
bine and electricity is produced. The difference is only in the heat
source—~the fuel used to boil the water.

In a nuclear plant the heat comes through the fission chain reaction,
the same process as in an atomic bomb. In a boiling water or pressur-
ized water reactor the uranium fuel is not supposed to be concentra-
ted enough to allow the chain reaction to go out of control as it does -
in an A-bomb which contains highly enriched or concentrated uran-
um-235, This, however, is in dispute. In an A-bomb ten to twenty
pounds of uranium enriched to a ninety per cent concentration of
uranium-235 is brought together suddenly. A “critical mass” is formed,
fission occurs and simultaneously an “‘implosion mechanism”—explo-
sives—increase the density of the uranium. BAM!!! There is a blast,
heat at a million degrees Fahrenheit, and fission products are released
as radioactive fallout—a comparatively small amount, some two
pounds, because of the speed of it all—but enough to devastate a
population.

In a nuclear plant there is far more uranium: 200,000 to 300,000
pounds, enriched to three per cent uranium-235 (much from the
same U.S. government-owned Union Carbide-run plant at Oak Ridge,
Tennessee where weapons-grade fuel has been prepared since the war).

This vast amount of urantum goes through fission not for a fraction
of a second as in a nuclear bomb but for years. And once it begins
operation, fission products build up, with two tons eventually accumu-
lating in an average plant.

Nuclear plant fuel is made in the form of half-inch long pellets
which are packed into very thin twelve to fourteen-foot long “fuel
rods” made of an alloy of zirconium, a highly volatile metal but re-
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garded as the best “cladding”™ for nuclear fuel because it allows neu-
tron flow.

The rods are put together in a “fuel assembly,” generally 100 rods
to an assembly, with spaces between the rods for water to circulate.
There are hundreds of assemblies in a nuclear plant “‘fuel load” hold-
ing approximately 40,000 rods.

A Fuel Asembly
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This load all goes into a bullet-shaped steel chamber forty to fifty
feet high, fifteen to twenty feet wide. This is the reactor pressure “ves-
sel.” One fuel assembly is placed in the vessel at a time. The geomet-
ric arrangement of the fuel rods permits fission to begin. Fission is
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controlled by “control rods” made of boron or cadmium, two ele-
ments which absorb neutrons. As many as 177 control rods are placed
at intervals amid the assemblies. During fueling the control rods are
fully inserted. This serves in nuclear jargon to “poison” or quiet any
fission by absorbing neutrons so there are not enough available to
sustain a chain reaction,

When a reactor is ready to start up or “‘go critical’”” the control rods
are withdrawn slowly; neutrons fly and fission begins. One act of fis-
sion creates others in a chain reaction which produces fission pro-
ducts, heat and radioactivity—and plutonium (from uranium-238
which comprises the bulk of the fuel load). These fission products
and plutonium build up as the uranium-235 is depleted: every year
most reactors are “re-fueled,” a third of their fuel rods taken out and
replaced with new fuel rods. When a reactor is in operation, the chain
reaction is not constant. The control rods must be carefully pushed
in and pulled out to regulate the rate of fission.

In the boiling water or pressurized water reactors, water works to
both keep the fuel from overheating and to slow down or “moderate”
neutrons to sustain the chain reaction.

In boiling water reactors, all of which are made by the General
Electric Corporation, the nuclear fuel boils the water circulating
around the fuel rods—which is at 1,000 pounds per square inch pres-
sure—and the steam from this boiling water turns the turbine. Here is
a diagram of a boiling water reactor:
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Pressurized water reactors, primarily made by the Westinghouse
Corporation, have two water loops. In the first, water is circulated
around the fuel at even higher pressure than in the boiling water reac-
tor, some 2,250 pounds per square inch, (Keeping water under pres-
sure prevents it from boiling at the normal 212 degrees Fahrenheit.
In a boiling water reactor, water boils at 545 degrees; in a pressurized
water reactor, the pressure is so strong that the water in the first loop
doesn’t boil, though it is heated to 600 degrees.) This searingly hot
water in the first loop of a pressurized water reactor goes to thou-
sands of thin tubes to heat another separate loop of water, which
boils; its steam turns the turbine. Here’s a diagram of a pressurized
water reactor:
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What is a breeder reactor?

In what is calied a “breeder” reactor, plutonium is used as the fuel.
Breeders are regarded as necessary if nuclear power is to continue,
because uranium-235 is projected to run out within thirty years, de-
spite the claim of Qur Atomic World that there is a “large store of
fissfonable materials in the world.”
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When oil is still available, uranium-235, the basic fissionable ma-
terial, will be gone. So,like the scientists on the Manhattan Project
who resorted to plutonium for the Nagasaki bomb when sufficient
uranium-235 could not be obtained, the nuclear establishment plans
to resort to man-made plufonjum in order to continue using nuclear
power. It would mainly be made in breeders.

A breeder uses plutonium-239 surrounded by a “blanket’ of uran-
ium-238. Liguid sodium (instead of water) is the coolant because it
can transfer heat well and does not slow down or moderate neutron
flow (unlike water). In a breeder the neutron action must be fast fo
keep neutrons flying into the uranium-238 and *breeding’ plutonium-
239 out of it.
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Sodium, however, reacts violently on contact with water or air. In
a first loop, moiten sodium (it is a liquid metal, hence the breeder’s
formal name, ‘‘diquid metal fast breeder reactor™) circulates around
the fuel. This sodium becomes highly radioactive. Fearing that a fire
or explosion would send radioactive sodium into the environment if
this loop came into contact with water, designers included a second
loop also containing sodium. Heated by the first loop, it in turn boils
the water in a third loop, producing the steam which furns a turbine.
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The hypothesis has been that at least the sodium in the second
loop would not be radicactive. Then, if sodium interacted with the
water in the final loop and created a fire or explosion, the result
should be less serious.

This hypothesis is highly questionable. Breeder reactors are re-
garded as even more fraught with danger than the standard boiling
water or pressurized water nuclear power planfs of today. Concen-
trations of plutonium in a breeder are so high that, as even the gov-
ermnment and the nuclear industry admit, an accident in a breeder
can cause it to explode like a small atomic bomb, releasing into the
atmosphere not hundreds of pounds of pilutonium but tons of the
universe’s most deadly substance, a pound of which could kill the
world’s population.
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CHAPTER THREE

Accident Hazards

What is the worst accident that can happen
at a standard nuclear power plant?

A massive escape of radioactive material, spewed into the environ-
ment by an explosion. That can happen in a matter of seconds in a
“nuclear runaway”’ or “power excursion’ accident. A reactor build-
ing is designed like a fortress-prison or tomb for good reason: its in-
conceivably poisonous contents must be confined at all costs. Un-
leashed into the environment, just a small fraction of the two tons of
radioactive ““fission products’ in a nuclear power plant {(compared to
the two pounds of fission product fallout of the Hiroshima atomic
bomb) or just ounces of the up to 1,000 pounds of plutonium built
up, would wreak immense catastrophe.

Because most of the radioactive poisons in a2 nuclear plant have a
“hazardous lifetime” into millenia, they would continue to release
fe-killing radioactivity for that long.

Although a meltdown causing a “‘China syndrome’’ (what we've
generally been told is the worst accident possible) would indeed pro-
duce a disaster unlike any the world has known, a nuclear runaway,
also called a power excursion, is even worse. Why? Because it involves
an extremely rapid and intense rise in the fission level within the nu-
clear core—a thousand times beyond normal—simultaneous with sud-
den overheating, melting of the core, and an instant steam explosion
with the power of thousands of pounds of TNT, easily blowing apart
the concrete “containment’” of a nuclear plant and letting what’s in-
side out.

Here is a photo of a U.S. government test of the explosion poten-
tial in a nuclear runaway or power excursion. The test was conducted
in 1954 in the Idaho desert on a miniaturized reactor (on a scale of
1:500) with a tiny core, with the reactor operating only a brief time
so there was minimal buildup of fission products. The black square
in the plume is a piece of equipment weighing a ton.
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U.S. Government Photo

Another nuclear runaway occurred in 1961 in a miniature reactor
(the SL-1) at the U.S. government’s Idaho test grounds. This one was
unplanned. Three workers* were killed including one who was found
impaled on the ceiling one story above the reactor floor, a reactor
control rod through his groin and out his shoulder pinning him to
the ceiling, The hands and heads of the victims were so hot with rad-
iation that they had to be severed and buried with radioactive waste.
Their bodies were placed in lead-lined caskets and interred in lead-
lined vaults.

Here is the government’s account of the SL-1 runaway:

*Iohn Byrnes, Richard McKinley and Richard Legg.
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SL-1 EXCURSION
ldaho Falls, ldaho, Jan. 3, 1961

A nuclear excursion occurred within the reactor
vessel, resulting in extensive damage of the reactor
core and room, and in high radiation levels (ap-
proximately 500-1,000 rem/hr) within the reactor
room,

At the time of the accident, a three-man crew
was on the top of the reactor assembling the con-
ol rod drive mechanisms and housing. The
nuclear excursion, which resulted in an explosion,
was caused by manual withdrawal, by one or
more of the maintenance crew, of the central
control rod blade from the core considerably
beyond the limit specified in the maintenance
procedures.

Two members of the crew were killed instantly
by the force of the explosion, and the third man
dicd within two hours following the incident as a
result of an injury to the head. Of the several
hundred people engaged in recovery operations,
22 persons received radiation exposures in the
range of three to 27 rem gamma radiation total-
body exposure. The maximum whole-body beta
radiation was 120 rem.

Some gaseous fission products, including radio-
active iodine, escaped to the atmosphere outside
the building and were carried downwind in a
narrow plume. Particulate fission material was
largely confined to the reactor building, with
slight radioactivity in the immediate vicinity of
the building.

The total property loss was $4,350,000, (See
TID-5360, Suppl. 4, p. 8; 1962 Nuclear Safety,
Vol. 3, #3,p. 64.) *

*From “‘Operational Accidents and Radiation Exposure Experience,” 1.5, Atomic Energy
Commission, April, 1965.
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How does a nuclear runaway happen?

In a2 number of ways including accidental withdrawal or ejection
of control rods, displacement of the core by mechanical failure or
earth movement, a malfunctioning valve.

A nuclear runaway or power excursion is sometimes termed a “‘re-
activity accident’ because it creates a sudden, intense jump in the
rate of nuclear reaction. When this happens fission erupts in “exponen-
tial” growth instead of being controlled. With each act of fission tak-
ing place in thirty millionths of a second, it takes but a fraction of a
second for the core to become white-hot, melt, and set off a steam
explosion ripping apart the containment.

There are two emergency systems in a nuclear power plant: the
“SCRAM” system and “‘emergency core cooling system.” SCRAM is
supposed to automatically insert the control rods into the core to
stop the fission process at the first hint of trouble, But this must be
done within one second to stop a nuclear runaway, and SCRAM sys-
tems have been found tc be inoperable. The *“‘emergency core cool-
ing system” can be used only for a loss-of-coolant accident (in which
fission product “‘decay heat” is the problem). Nothing can cool a nu-
clear runaway.

Have the government and nuclear industry dealt with this matter?
No. They have suppressed information instead.

Nuclear engineer Richard Webb has uncovered a secret report of
the U.S.'s National Reactor Testing Station, run by the Phillips Pe-
troleum Company, on the matter of nuclear runaways or the “reac-
tivity accident.”

It was 1964 *“at a crucial juncture in nuclear power development,”
notes Dr. Webb. Until that time only small reactors had been built
but large nuclear power plants were being designed and proposed to
go “on line.” The National Reactor Testing Station analyzed the po-
tential for a nuclear runaway in such large nuclear plants; its report
concluded that such accidents were possible and would be ‘“‘catas-
trophic.”

The report recommended:

¢, Destructive Tests Involving Essentially Full~Soale Qperatirg

Powar Reacbor Bystems.

These "demonstraticn" tests have three major jJustifications:
to provida information for development of mnalysis; to olimax the complete
reactor research program a8 & test of ability to predict results; and to
demonstrate the actual consequences of a reactor accident. The program cane
0ot be aonsidered oomplete until this type of test is done.
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Thim J3 an Intarnsl Fhillpa report, and . PTR.738
must bo handlec on thel basis. Minogement

abproval muat ba obleined for sts distrivation

Gutylde Phililps Petrolewm Company.

A REVIEW OF THE GENERALIZED REACTIVITY ACCIDENT FOR
WATER -COOLED AND MODERATED, UQ,-FUELLED
POWER REACTORS

. - I

] 14

And it declared:

In submitting the Tollowing program recommendations, it is comsidered
that time is of the escence, not only becawsa of the large number of prusent
and proposad power reactors of the type conslderaed in thir review, but becouse
of the inharent amouwnt of time required to complete a program of thie magail-
tude.

37



“We ghould have gone that route,” says Dr. Webb, “followed the
recommendations and fully explored the potential for nuclear run-
aways. Instead the federal government suppressed the document,
kept it secret, and went ahead and authorized that year the develop-
ment of these plants.”

The U.S. government was trying to run away from the nuclear run-
away.

And, in licensing proceedings for commercial nuclear plants, the
goverrument has forbidden the discussion of a nuclear runaway, indeed
of any major accident type other than certain kinds of loss-of-coolant
accidents. The government’s justification is that these serious acci-
dent types are not, in the government’s terminoclogy, “design-basis
accidents’ —accidents nuclear power plants are desigried to handle.

How does a loss-of-coolant accident happen?

Once fission begins in the large mass of fissionable material in a nu-
clear power plant, heat builds up. Left alone the fuel would get hotter
and hotter until, at 5,000 degrees Fahrenheit, it would melt and bore
through the steel pressure vessel and the concrete floor of the plant.
Two mechanisms prevent overheating: the control rods which regu-
late the level of fission and the water circulating under pressure amid
the fuel rods. In the absence of either constraint, the fuel would heat
to its melting point. It’s as if, while driving, you had to keep your
foot on the brake all of the time in order to keep your car from surg-
ing ahead and crashing.

But even if the control rods are jammed into the core to stop fis-
sion—as oceurs in a SCRAM—this alone would not stop the heat build-
up. This is because even when fission stops there is what is called “‘af-
ter heat” or “decay heat”—only one to seven per cent of the heat in
a reactor during fission but still enough, in the absence of coolant,
to melt the fuel in from three to fwenty minutes.

The first few seconds after a loss of coolant are vital.

If during the span of fifteen to thirty seconds the emergency core
cooling system doesn’t function, doesn’t send water to the core, a
meltdown is unstoppable. Then the “China syndrome” begins. The
fuel interacts with the gronndwater and radioactivity billows up from
the earth around the plant. The white-hot fuel can also interact with
water within the plant system and cause steam explosions which, in
tumn, cause a “‘breach” of containment and the release of the radio-
active poisons inside the plant into the environment. Both “China
syndrome” and in-plant containment breaches can occur in the same
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loss-of-coolant accident.

Emergency core cooling systems have failed many tests.

But even if it does function within fifteen to thirty seconds, the
emergency core cooling system can be ineffectual against a melt-
down, If the heat has caused the nuclear fuel rods to “‘crumble”—to
fall in a pile on the floor of the reactor vessel—it is impossible for
coolant to circulate within the glob to cool it, And a break in the re-
actor vessel would render any emergency re-flooding useless.

The loss of nsual coolant can be caused by a break anywhere in the
maze of piping through which a nuclear plant’s huge amount of cool-
ant water flows. This water is under high pressure; that is the reason
for so much concern about faulty welding on these “pressure pipes.”
A faulty weld—and they have been common in nuclear plants—can
cause the coolant water to burst out as steam (because it is over 500
degrees Fahrenheit and under intense pressure). Such an eruption is
called a “blowdown.”

In a nuclear runaway, the “full inventory” of radioactive materials
in a nuclear plant can be ejected in seconds. In a loss-ofcoolant acci-
dent less radioactive matter might be thrown into the environment
(but because it takes just a small fraction of these poisons to cause
huge catastrophe this is little relief} and it would take a little longer.

Other types of nuclear plant accidents are the power-cooling mis-
match accident and spontaneous reactor-vessel-rupfure accident.

How does a powercooling mismatch accident happen?

Here a part of the core is producing more heat than the coolant is
removing. Ways this can happen include a foreign object blocking a
coolant pipe and uneven placement of control rods. Such an acci-
dent can cause a series of fuel rod meltings, steam explosions and
vessel rupture and set off a nuclear runaway.

How does a spontaneous reactor-vessel-rupture accident happen?

It can occur from cracks developing in the reactor vessel walls be-
cause of faulty manufacture or design, or faulty operation, or by fail-
ure of the bolts (each supposed to withstand one million pounds of
force) which hold down the vessel’s lid. In this case, the reactor liter-
ally blows its top, the lid flles through the containment and the ex-
posed fuel and fission products vaporize directly into the atmosphere.

39



A. catastrophic accident at a commercial nuclear power plant would
have consequences far greater than any single incident in war or peace
in the history of the world, an exhaustive, long-secret study made by
the U.S. government in the 1960’ conceded.

The study was conducted at the government’s Brookhaven National
Laboratory in New York. Scientists there quickly realized what was
involved. Here are sections of their report, the “WASH-740-update™:

Dr. Back saked 1f the computer programs ware ready, Mr, Dounes
voplied that thay vers ruming, but tha results wara frightening,
Dr, Winache noted that unless soma machanism can ba found to make their

asgsumptions impossible, the numbers look pratty bad,

The casualties and damage projected by “WASH-740-update™ for a
catastrophic nuclear plant accident—what the U.S. government lists
as a “Class 9” event—are 45,000 deaths, 100,000 injuries and property
damage ranging from $17 billion to $280 billion, “an appreciable
fraction of the gross natianal produet.”

The saquence of calculations that led to our belief that under
the worst concelvable conditions, damages could bhecome an appra-
clable fraction of the gross natlonal product 13 as follows.
Clearly the greatest damage to the population would arise from a
release of £ission products from a reactor having the graatdst
fission preduct inventory. Such an inventory is directly propor-
tional to thermal power and bullds up gradually with increase in

the lifetize of fuel in the reactor.

Accidents will happen, the government acknowledged.
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Io auy machinery as complex as a reacter facility, it 4s inevitable that
structural failures, instrument malfunctions, cperators' arrocs and other
mishapa will occur, desplte the most careful design and rigid schedules of
maintenanca. Such has been the experiencs with raactor installations.

At one Commission installacion whare seven or so Teactors ave locatad, a
procedure hay been in effect for sevaral yeara wbich raquires chat 4if any
winor mishap or aboormal incident occurs, a brief, formal Tepoxt must ba
submitted for che record. OQver & pericd of saven years more than 3,000

such incidents have beeun racorded. Similarly, aa an incidantal by-product

of a study on the charscteristics and qualificarions which should be possassad
by reactor operators, a list of aome 1400 minor incidencs was developad

through inquiry ac 30 different reasctor imstallationa,

OFFICIAL USE ONLY

A small opening in the containment would allow the radiocactive
poisons to get cut—fast.

aAn opening the size
of a door, will have an exhaust time due to wind action which 1is
short compared to the fission product deposition tima. Under
these conditions, most of the fission products would be released

to the atmosphera.

Emergency systems can’t always be expected to work, the U.S. gov-
emmment admitted.
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The Emergency Core Cooling system cannot be made fool procf.
It must be turned on and must have an adeqguate water supply in
order to coparate effectively. Thus if one of the major coeolant
pipes fails and the emergency core‘fggling system also does not
partorm adeguately, th‘en tha fucl element temperature would
rise, tha elements would malt and the fission products would be
roleased from the fuel matrix. An aerosol of f£fission products

could be swept out of the vessel and into the containment shell

by convection currents,

"FOR CFRICIAL USE ONLYY

It would all happen quickly, said the government.

FUEL MELTDOWN TIME MODEL

AVE.
FUEL 10DINE
JIME, -PHENOMENA_ JEMPCE ENVIRONMENT ~ RELEAS
0-10 SEC.  BLOWDOWN <2000 STEAM-WATER o
10-1000 INITIAL HEATUP ~2500 STEAM 0
360-1300 CLAD MELTS 2600 STEAM
1800-6400 GORE SLUMPS 2500 STEAM 16 %
1I§-34 HRS. VAPORIZATION OF WATER <2600 BOILING WATER
34-4 BOTTOM HEAD HEATUP 3100 EXPANDING STEAM  10.4%
>4 BOTTOM HEAD 2500 MOLTEN STAINLESS 28 %
MELT-THROUGH STEEL

TOTAL 40 %
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The first two hours would produce the most damaging radioactivity:

Mr. Smith said thac the release mydel kept crack

of both time and doncentrutian, and that most of tha damagd ig deme by that

activity relassed in the firsc two hours., As & result there were only

about 2 or I howrs available for evasive purposes. Misa Court noted that

close-in there was vary little that could ba dope, since doses were higher

——

and raceived sooner, Mr, Smith added that tha population involved 1s

large and would make evasive measures difFlcult, Dr. Winsche noted that

shelter mighe ba helpful, but Mr, Downes said thst thia probebly vas not

the case, {f£ the air turnover rate in a house was &3 high as BNL thoughet

it to be,

43



Radioactivity would be spread far and wide.

L. Assuming coolant loss in a large 5200 Mwt reactor, a fuel
cycle of 1000 days, and sequential failure of all engineered
safeguards including the containment structure, radicactive
contamlination to significant activity levels would be dis-
:ribuigg over an area from 10,000 to 100,000 square kilometers.
For 177", & contamination level higher than L0 rad to the
thyrold would extend beyond 1000 kilometers.

Said the WASH-740-update:

Tha vesule If
a city were involved would be catastrophic ond there weuld be deaths out to

150 km.

Even cities at a distance from reactors are not safe in the event of a
catastrophic accident because radioactivity blows in the wind.
conditions would ba substantially tho scme, whethor the reactor
iz in o large city or somc distonce away, zssumlng that in the
latter case the wind la dirccted toward the city in the tima
paricd considored. The advantaga of 2 “country" location for a
larga reactor is related to less vevere accldents then the oxtroma

ones of caze IIX.

Considering the extent of radiocactive contamination, evacuation
would not help.

they would use the
latest WV number of I or 2 per million per rad to get the number of
cancers produced, This will be a large number and may be ovmparablae.
to the acute results. M. Dovnas noted that avacuation had been

considered and was found to make littla diffarence in the results,
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With the WASH-740-update complete, the government team which
made the study considered what to do with it.

the coriginal WASH-740 assumptions cannot be reduced or ignorsd for
liability definition end now we have the problem of how best to
present the new information in view of the incresse in reactor
sizeg and the relafive increase in potentisl damage.

The record of another meeting:

Now thet Breockhavan has dope the study and gecten results or
conslus ions, thare rmminad to decide the maonar of publighing the BNL
report, with discussion but without quantitative results, Dr, Cowan

ey

asked how this could be done without anybody (@.g., JCAE) knowing that

-

““tHe Tesults are 50 to ICO times worse. Dr. Beok said that their swarancss

————

of the fact that it is worse made tha matter of the form of the raport

very important.

In the end, the report was kept secret.

What is the worst accident that can happen at a breeder reactor?

A breeder reactor can explode like a small atomic bomb. Such a
detonation would vaporize and blast out into the atmosphere not
only a breeder’s full inventory of fission products but the tons upon
tons of plutonium with which it is fueled and which it produces.

In a standard nuclear power plant, a nuclear runaway or power ex-
cursion would trigger a steam explosion blowing apart the concrete
containment and letting loose the radicactive poisons inside. In a
breeder reactor, it is a nuclear explosion that’s involved which can be
set off by a nuclear runaway, loss-of-coolant or other types of acci-
dents.

To do “breeding”—turning uranium into additional plutonium fuel
through “fast” neutron action—the tons of plutonium with which a
breeder is fueled must be far more highly concentrated than the
uranium-235 fuel in a standard plant. The plutonium in a breeder is
at fifteen per cent concentration level instead of the three per cent
enrichment level of uranium fuel in a standard plant. Further, the
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plutonium fuel rods in a breeder must be packed much closer to-
gether than the uranium in a standard “light water” reactor.

Thus, there is far more than enough concentrated fissionable ma-
terial in a breeder reactor to cause an atomic explosion—if it comes
any closer together,

The word used for this much-feared event in a breeder is “compac-
tion.” If the fuel rods of concentrated plutonium in a breeder reactor
buckle or as it is termed, “bow,” or melt towards each other, or if
there is fuel motion, there can be an atomic bomb-like detonation,
blowing any reactor building apart.

Adding further to the volatility of a breeder is the coolant that
must be used to maintain fast neutron action: molten sodium, which
reacts violently on contact with air or water. A loss or blockage of
the liquid sodium in a breeder, even in just a small section of the core,
can lead in seconds to melting and compaction of the plutonium fuel
and a nuclear explosion.

Even such a nuclear booster as Edward Teller, the “father” of the
H-bomb, warns: “For the fast breeder to work in its steady-state breed-
ing condition you probably need something like half a ton of pluton-
ium. In order that it should work economically in a sufficiently big
power-producing unit, it probably needs quite a bit more than one
ton of plutonium. I do not like the hazard involved . ... If [nuclear
reactors] malfunction in a massive manner, which can happen in prin-
ciple, they can release enough fission products to kill a tremendous
number of people . ... If you put together two tons of plutonium
in a breeder, one tenth of one per cent of this material could become
critical . . .. Although [ believe it is possible to analyze the immediate
consequences of an accident, I do not believe it is possible to analyze
and foresee the secondary consequences. In an accident involving a
plutonium reactor, a couple of tons of plutonium can melt. I don’t
think anybody can foresee whether one or two or five per cent of
this plutonium will find itself and how it will get mixed with some
other material. A small fraction of the original charge can become a
great hazard.”™®

A single large breeder reactor would “‘contain the equivalent of
about 10,000 to 20,000 atomic bombs of total plutonium radioac-
tivity,”” notes Dr. Richard Webb. After a breeder accident, he calcu-
{ates, the “abandonment area’’ (based on U.S. government standards
of allowable levels of plutonium in the environment) for the kind of
large breeders planned for the U.S. and Europe, comes to 360,000

*From paper by Teller presented to the New York section of the Amerlcan Nuclear So-
clety, 1967,
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square miles. That is forty per cent of the land east of the Mississippi
River.

“Fast breeder reactor cores are prone to mishap,” says Dr. Webb
in an analysis conducted on the SNR-breeder reactor under construc-
tion near Kalkar, West .Germany. Experience bears this out: of the
three small fast breeders built in the U.S., two have had near-catas-
trophic fuel melting accidents.

e America’s first “experimental breeder reactor,” the EBR-1, suf-
fered a partial melting of its fuel in 1955 and never operated again.
Subsequent studies showed the reactor was but a half-second away
from an A-bomb-like blast, The reactor, with a miniature core and
sited in the Idaho desert, was being brought up in power when the
fuel rods began to bow inwards towards each other. Here is a U.S.
government photo of the devastated core:

[FEL
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e e e T e e 11
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o The Enrico Fermi Power Plant at Lagoona Beach, Michigan, twenty
miles from Detroit, was America’s first and so far only “demonstra-
tor’” commercial breeder reactor. In 1966 it underwent a partial fuel
meltdown caused by some loose pieces of metal blocking the coolant
flow. For weeks engineers fought a touch-and-go battle o get the re-
actor under control. “Let’s face it, we almost lost Detroit,” declared
one Fermi engineer later, quoted in the book We Almost Lost Detroit.
A suppressed U.S. government report earlier had warned: “There is
insufficient information available at this time to give assurance that
the reactor can be operated at this site without public hazard.”* And
a minority on the U.S. Supreme Court took the view, on a legal chal-
lenge to block the plant from going into operation led by the late
American union leader Walter Reuther, that the then Atomic Energy
Commission was involved in *a lighthearted approach to the most
awesome, the most deadly, the most dangerous process that man has
ever conceived.” Plans to try to re-start the Fermi breeder were
abandoned.

In Russia, there was a sodium-water eruption of a breeder on the
Caspian Sea in 1973, violent enough to appear on a U.S. reconnais-
sance satellite,

Still, the push is on to build breeders. Even if they don’t generate
electricity well, or at all, they are seen as vital to produce plutonium
for use as fuel in the standard nuclear plants as fissionable uranium
Tuns out.

The *““Review Of National Breeder Reactor Program” contains these
passages:

Our best

calculations are that we have enough low-cost uranium to fuel all
lants built until sometime i the 1980%s, for their entire lifetime.
nless we find vast deposits of high-grade uranium between now and
then (preferably within the United States), we will be unable to

continue building the type of nuclear power plants we are relying
on today.

We will have only a few
breeders on the line by the end of this century. Their primary purpose,
however, will be in guaranteeing a fuel supply for the hundreds of
ordinary nuclear power plants that will be supplying our enerFy atb
that time. Assuring that fuel supply is the most important role for
the breeders during this century; supplying electricity is secondary.

*From July 6, 1956 memo from Roger S, McCullough, chairman of the AEC's Commlittee
on Reactor Safeguards, a documant kept secret by AEC Chairman Lewis Strauss,
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A breeder reactor proponent, Alvin Weinberg, long-time director of
Oak Ridge National Laboratory, who continues to have a major say
in U.S. nuclear policy as current director of the heavily government-
funded Institute for Energy Analysis at Oak Ridge, speaks of 2,000
breeder reactors in the U.8., 10,000 in the world in the next century.

This is despite his projection of a breeder ‘“meltdown every two
years,”” and despite his observation that such a meltdown “anywhere
is a. .. meltdown everywhere.” 8till, he regards plutonium breeders
as the preferable form of nuclear power and, because of uranium
shortages, thinks breeders should have been built in the first place in-
stead of uranium-fired nuclear plants. To cope with the dangers he
proposes that the breeders be built in clusters “in sparsely setiled
areas” with extreme security. “In a sense we will buy order at the
cost of freedom,” he says. *

*Address of Dr. Weinberg at Brookhaven National Laboratory, May 17, 1977.
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Can an atomic bomb-like explosion occur at a
standard muclear power plant?

This is in dispute. Such a nuclear explosion had been considered
impossible because of the low (three per cent) concentration of uran-
ium nuclear fuel. But recent analysis by Dr. Webb points to the po-
tential of the 1,000 pounds of plutonium built up in a standard plant
concentrating in a critical mass during a meltdown and exploding.

What have been some of the serious nuclear power plant
accidents so far—besides the Fermi, SI-1 and EBR-1 accidents?

THREE MILE ISLAND. Here, in 1979, the failure of a “main feed-
water” system set off a series of failures—of fauity gauges and valves,
of operator error and zirconium flare-up—all confirming that “Mur-
phy’s Law,” the credo of engineets, that if something can go wrong,
it will, operates on a broad scale amidst the complexity of a nuclear
power plant. At this Pennsylvania plant there was a loss-of-coolant
accident, a hydrogen explosion, and an escape of radioactivity into
the atmosphere. The plant narrowly escaped a meltdown that would
have led to the magnitude of disaster that the WASH-740-update de-
clared “might be equal to that of the State of Pennsylvania.”” Dr.
Webb, in his extensive analysis of the accident, points out that given
the multiple failures only multiple “strokes of luck™ prevented such
catastrophe: Iuck that the hydrogen bubble, formed as the zirconium
fuel cladding erupted, finally dissipated; luck that the reactor had
been in operation for only three months so the decay heat was mini-
mal; luck that a critical mass of plutonium did not form; luck that
“nothing else failed considering the many failures that occurred.”

Says Webb: “The accident should be clear warning that multiple-
failure accidents are likely to occur,” although U.S. government nu-
clear officials have only been concerned about “single failure’” mis-
haps.

As the President’s Commission on the Accident at Three Mile Island
reported, there will have to be “fundamental changes’” made in how
nuclear power is supervised, but even then “we do not claim that our
proposed recommendations are sufficient to assure the safety of nu-
clear power.”
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OVERVIEW

OVERALL CONCLUSION

In aapcuncing the formation of the Commission, the President of the
United States said that the Commission "will make recommendations to
enable us to prevent any future nuclear accidents." After a 6-month
investigation of all factors surrounding the accident and tontributing
to it, the Commission hag concluded that:

To prevent nuclear accidents as gerious as Three Mile

Island, fundamental changes will be necessary in the organizatiom,
procedures, and practices ~- and above all -- in the attitudes of
the Nuclear Regulatory Commission and, to the extent that the
institutions we tovestipated are typical, of the nuclear industry.

This conclusion speaks of necessacry fundameatal cbanges. We do not
claim that our proposed recommendations are sufficient to assure the
safety of nuclear power.
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The ““‘Special Inquiry Group’® report commissioned by the NRC de-
clared about the TMI accident:

engineering calcuiations performed during our investigation indicate that on the
morning of March 28, before anyone appreciated the serlousness of the situation,
Three Mile Island came close to being the accident we had been told by many in the
industry could not happen: a core meltdown. A shift foreman reportlng for normal duty
about 2 hours after the accident began undertook to survey some Instruments and
blocked off the stuck-open pressurizer valve that was leaking reactor coolant into the
reactor containment bullding. If that block valve had remalned open, our projections
show that within 30 to 80 minutes a substantial amount of the reactor fuel would have
begun to melt down—requlring at Ieast the precautionary evacuation of thousands of
pecple llving near the plant, and potentially serious public health and safety
conseguences for the Immediate area.

We were not asked, and it is not our place to tell the public, “'how safe is safe
enough.” Indeed, as we make clear In this report, we belisve this is a declsion that in
the final analysis should not be the exclusive province of the NRC: it is an executive
declsion that should be made as a part of our natlonal energy strategy by the Executive
and by Congress. Tha NRC cannct continue to face, sub sifentio, In every policy and
licensing determination the question of the future of nuclear power [n this country. 1t is,
lest we forget, an Inherently dangerous activity that Congress has authorized the NRC
to license.

The generation of nuclear power can never be risk-free. It will inevitably present
certain risks to public health and safety no matter how *'safe’ plants are made.

We have found an Industry In which the expertise and responsibility for safely is
fragmented among many parlies—the utllity company that operates the plant, the plant
deslgner, the manufacturer of the reactor system, the contractor, and the suppllers of
critical components, in addilion to the NRC, Coordinatlon among these parties and
between them and the NRC, as well as within the NRC, Is inadequate. As a result, there
are many institutional disincentives to safety, and safety Issues that are tdentified at
some point in the system often fali through the cracks. Prior to Three Mile island, the
industry as a whale had made only feeble attempts to mount any industrywide
affirmative safety program, and many utilities apparently regarded bare compilance
with NBC minimum regulations as more than adequate for safety.
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BROWNS FERRY. In 1975, the system of electrical cabling con-
verging in the common control room of the largest nuclear facility in
the world, twin Tennessee Valley Authority nuclear plantsin Alabama,
burst into flames when workmen used a candle to test for air leaks.
The blaze quickly spread and burned uncontrolled through the facil-
ity for seven and a half hours, destroying or incapacitating plant safety
systems including control of reactor coolant systems and the emer-
gency core cooling system in one unit. The reactor water level plum-
meted, almost uncovering the core in that unit; a meitdown was pro-
jected as an hour away. Operators fought to gain control of the facil-
ity and as one TV A engineer said later, did so by “sheer luck.” It was
shut down for repairs, which cost $150 million, for eighteen months.

LUCENS REACTOR. This thirty megawatt reactor built inside a
mountain in Switzerland underwent a loss-ofcoolant accident in 1969.
The cavern which held the reactor was sealed.

WINDSCALE. Large quantities of radioactive iodine were released
over northern England when graphite core material in this nuclear fa-
cility, on the Irish sea, caught fire in 1957, Dairy farming was banned
for sixty days over a 200 square mile area, after milk samples showed
six times the permitted limit of radioactive iodine. Cattle had to be
slaughtered in the 200 square mile area and their thyroid glands were
removed. A vast radioactive cloud moved over London, 300 miles
away.

CHALK RIVER. A defective fuel rod improperly removed caused
this experimental reactor in Canada to come close to a meltdown in
1952, Large quantities of radioactive material were released.

The list goes on and on. To mention just a few more:

OYSTER CREEX reactor in New Jersey had a series of multiple
failures one month after the Three Mile Island accident. The reactor
coolant level dropped to one foot above the core before malfunction-
ing valves could be re-opened.

DRESDEN reactoer in Illinois went out of control in 1970. For two
hours radioactive iodine was released._

VERMONT YANKEE went “critical” during a maintenance opera-
tion in 1973 and came close to a nuclear runaway.

MILLSTONE, a nuclear facility in Connecticut, has undergone a
long series of radioactive leaks and explosions.
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DAVIS-BESSE in Ohio in 1978 and CRYSTAL RIVER in Florida
in 1980 had accidents that were similar to TMIL.

“The question is frequently asked,” says Dr. Webb, who served un-
der Admiral Hyman Rickover on America’s first large-scale nuclear
power plant, the government-owned Shippingport facility near Pitts-
burgh, “Can nuclear power plants be redesigned and made safe?”

“The answer is no,” says Dr. Webb who went on to specialize in
nuclear plant accident potentials and consequences, receiving a Ph.D.
and becoming an authority in the field.* “Firstly, adding additional
safety equipment and operator instructions makes nuclear plants
even more complex than they already are. More complexity could in-
crease, not reduce, the probability of accidents, . .. Secondly, a ma-
jor redesign of reactors would not yield safe reactors. Nuclear reactors
by their very nature will always have the potential for power excur-
sion accidents, and loss-of-coolant accidents. Reactors cannot avoid
making the radioactive by-products, and there will always be decay
heat source after the fission heat is stopped.

“Bxperience shows us that reactor accidents are occurring regularly
and each time they are getting worse and worse. . . . We are forced to
conclude on the basis of experience and the potential for catastrophic
accidents and the virtually infinite number of ways such accidents
can occur,” says Dr. Webb, “that an accident which potentially can
result in a public catastrophe is likely to occur.”

He predicts it happening in the 1980’s.

As Russell Peterson, a member of the President’s Commission on
the Accident at Three Mile Island, declared in his “supplemental”
view to the group’s report: .

As a final comment, I wish to emphasize my conviction, strongly
reinforced by this investigation, that the complexity of a nuclear
plant--coupled with the normal shortcomings of human beings so well
illustrated in the THI accident--will lead to & wmuch more serious accident
somewhere, sometime. The unprecedented worldwide fear and concern caused
by the TMI-2 "near-miss" foretell the probable reaction to an accident
where a major release of radiocactivity occurs over a wide area, It
appears essential to provide humanity with alternate cholces of energy
supply. Accordingly, I recommend the development by our federal goverament,

before we become more fully committed to the wvulnerable nuclear energy
path, of & strategy which does not require nuclear fission energy.

Russell W. Peterson
October 25, 1979

*See Webb's landmark book, The Accldent Hazards of Nuclear Power Plants, The Univer-
sity of Massachusetts Press, Amherst, Mass., 1976.
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The full Commission report on Three Mile Island declared:

While throughout this entire document we emphasize that fundamental
changes are necessary to prevent accidents as serious as TMI, we must
not assume that an accident of this or greater seriousness capnet happen
again, even if the changes we recommend are made. Therefore, in
addition to doing everything to prevent such accidents, we must be fully
prepared te minimize the potential impact of such an accident on public
health and safety, should one occur in the future.

To deal with the expected nuclear catastrophes ahead preparations
have been made—quietly, without your knowing about them yet—
which essentially consist of having you run or hide.

PROTECTIVE ACTION EVALUATION
PART 1

THEE EPFEGTLVENESS OF SHELTERING AS A

PROTECTIVE ACTION ACAINST WUCLIAR
ACGCIDENTS INVOLVING GASECUS RELEASES

APRIL 1978

Beorge H, Anno
Michael A. Dore

Prepared for

U.5. Ervironmental Protection Agency
Office of Radiation Programs
Washirgton, D.C. 20460




IV. CONCLUSLONS AND RECOMMENDATIONS

Shelter protection provided by a large variety of public structures
can provide a eignificant reduction in WB and thyrold dose from ex-
posure to radlcactive gaseous fission products that night be released
during a4 nuclear power plant accident. Protective sheltering is
attractive if shelter-access timing is ideal, but its effectiveness
diminishes almost linearly with access delay time after cloud arrival,

Sheltering protection against inhalation exposures that result in
thyroid dose depends on the nuwber of air changes taking place over
the period of expogure to alrborme radioactive ¢loud material. Shelter-
ing protection for WB exposures depends on the attenuation of gamma
radiation originating from the airborne cloud source, the number of
air changes during cloud exposure, and (to a lesser extent) the
attenuatlon of gamma radiation originating from the ground fallout
about the shelter structure. Accordingly, optimus ventilation control
(low air-change rates during cloud passage) is more effective for
reducing thyrold dose than WB dose. Albeit, ventilatlon control is
relatlvely more effective for reduclng WB dose in LS than in §§.%

Large structures such as office buildings, mulristory apartment
complexes, department stores, etc., generally would provide significantly
more sheltering for WB exposures than smaller structures such as single-
family dwellings--a factor of about 4.5 more during low air-change rate
conditions and 3 more for nominal air change rates. That 18, WB doses
would be reduced by a facter of 2.5 to 3 for S5 sheltering; whereas
for LS sheltering, WB doses would be reduced by & factor of abour 12
during low air-change tate conditions. For representative eir change
rate conditions, WB dose would be reduced by about 2.3 for 55 and from
6 to 9 for LS. WB dose ecan be furthier reduced in a shelter striucture
through use of expedient filtratien; e.p., by stuffing cracks and open-
ings with cloth or paper meteridls, which would reduce rndicuctive matarial
ingress (discussed above, p, 10 £f.} and/or the natural ventilation rate.
Similarly, another means of respiratory protection is tov cover the nose
and mouth area with such common items as towels, handkerchiefs, or toilet
paper: e.g., a crumpled handkerchief {or one with eight or more folded
layers), a towel of three or more folded layers, or tollet paper of three

or more folded layers can reduce inhaled radioactive material (particulate

*(WB—whole body dose radiatlon exposure; LS—large structures;, SS—small structures.)
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lodine in this study) by a factor of abput 10 [35). The reduction of

WB dose in a 85, however, is not appreciable--about 2.5 percent for low
ventilation rates and about 15 percent for representative ventilation rates.
The reduction in WB dose in a LS would be more appreciable--abour 13

percent for low ventilation rates and about 70 percent for representative
ventilation rates.

source

™~

evacuate shelter

Note, however, that for the above consideration the high-dose area would
normally be clogsegt to the origln of relesse for ground-release assumpticns.
Accordiongly, time constraints could limit the number of individuals who
could be evacuated effectively.

Finally, there will be cases where LS gheltering gilves adeguate
protection and is cheaper and quicker than evacuation, but where it is
desirable to evacuate individuals for whom only SS shelter is available.
This sort of shelter-availability eplit may be appropriate because timely
evacuation may be wore difficult in areas where LS are more prevalent
than SS.

In summary, for emergency planning purpeses, evacuation potentially
provideg the greatest margin of protection and should be the primary
means of protectlive emergency action in the event of a gaseous fission-
product release. On the other hand, sheltering may be the recommended
protective actlon for two reasons: 1) because 1t Ig probably less expen—
sive and less disruptive of normal activity than evacuation, sheltering
may be appropriate under conditions of marginal danger; 2) it may be more
expedient than evacuation. Since the majority of people are already inside
some sort of shelter most of the time, mobilization time would be shorter,
and the information that must be transmitted to them may be simpler than
a set of evacuation instructions. Sheltering, therefore, may be appro-
priate if the time before cloud arrival is short, even though subsequent
evacuatlon may be desirabla.

Additional work 18 needed to develop complete guldeline information
for evacuation and sheltering recommendation procedures. For sheltering,
both experimental and analyticzl areas are identified that would lead

te the more accuratc issessment of protectlon provided by available
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1f evacuation or sheltering cannot be effected until after the cloud
has passed, individuals in the open would have contracted most of thelir
dose (assuming they do not linger in the open ground-contaminated area
more than a few hours after cloud passage) and any additional actions
would be dictated by thn urgency of avelding additional exposure from
ground fallout or ingestion; e.g., control measures that may very well
inelude subsequent evacuation. However, the actual delay time, Ty, may
be less for sheltering than for evacuation, in which case sgheltering
could provide some degree of protection depending on the access time
required during exposure to an airborne cloud and fallout source. As
defined in this study, the delay time for evacuation, TD, 1s consistent
wlth that defined by EPA, which includes the mobilizacion time estimated
to be from 0.2 to 2 hr for evacuation [8]. For sheltering, the mobiliza-
tion time and, hence, the corresponding delay time could be significantly
less, resgulting'in a smaller time delay for shelter access. Sumarizing,
emergency planning guldance when evacuatipng can either be 100-percent
affective (accomplished prior to cloud arrival) or virtually ineffective

(could not be effected until after cloud passcage):

1. If the projected dose exceeds the PAG by more than a few-fola,
and
a. timely evacuation 13 feasible, then evacuation is

racommended; or

b. timely evacuation is not feasible {i.e., the time avail-
able before cloud arrival is short compared with the
required mobilization, warning, and transit time for
evacuation), then sheltering is recommended.

2. If the projected dose does not exceed the PAG by more than a
few-fold, then sheltering will probably be adequate and econ-
omically preferable.

Insofar as sheltering doses limit the degree of protection that can
be offered by structures normally available to the publie, but still camn
offer significant protection advantages, a condition—dictated by the
time and logistic considerations--exists for which it is necedsary to
examine both evacuation and sheltering tradeoff options. For this con-

dirion, no all-encompassing statements of rule can be made if the optimum

58



PLANNING BASIS FOR THE DEVELOPMENT OF

STATE AND LOCAL GOVERNMENT

RADIOLOGICAL EMERGENCY RESPONSE PLANS

IN SUPPORT OF

LIGHT WATER NUCLEAR POWER PLANTS

A Report Prepared by a

U. S. Nuclear Regulatory Commission and
U. S. Environmental Protection Agency
Task Force on Emergency Planning

H. E. Callins* B. K. Grimes**
Co-Chairmen of Task Force
F. Galpin**¥*

Senior EPA Representative

Manuscript Completed: November 1978
Date Published: December 1978

*Office of State Programs
**Office of Nuclear Reactor Regulation
U. 8. Nuclear Regulatory Commission
Washington, D.C, 205556
*#*Office of Radiation Programs
U. 8. Environmantal Protection Agency
Washington, D. C. 20460

59



ANINQ ZONE
gaOE“w ?_L:—-

"' nus-rlom y
— mv;_—\N —

\
~ EXAMPLE
. RESPONIE
\ ARCAS
., PLANNING ZONE \
- URDAN
gh?-/ vz.—""”""e' ."“‘-\ anta
fnds T

TEim et

N ZONE
u\_,jlu Loy PLUME

TAANSPORT OF
MILK TO OAIRY
PROCES3INQ CENTER

EXOLUSION AREA

Flgurs 1 Concoept of Emargonoy Planning Zanas

Table 1. Guidance on $ize of the Emergency Planning Zome

Critical Organ and

Accident Phase Exposure Pathway EPZ Radfus
Plume Exposure Whole body (external) about 10 mile radius*
Pathway

Thyroid (inkalatton)
Other organs (fnhalation)

Ingestion Pathway** Thyroid, whole hody, about 50 mile radius***
bone marrow (ingestion)
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L _MEDICAL AND PUBLIC HEALTH.

PLANNING OBJECTIVE

To datermine the availability within the State and local communlties of public
and privata medical facilities that could accommodate and care for persons
invelved in a radiologlcal emergency who may require medical care, and to
establish the role of each medlcal facllity in the medical and public health
support plan. (See footnote 1.)

GUIDANCE

Public, private, and military medicat ang flrst-aid support facil ities within
the State and local communities {including thosse of the nuclear facitities)
capable of providing both emergehcy and definitive care of offsite victims

of a radiological accident shouid be identified.

A madical response plan for deating with nuclear facility incidents with
offsite consequences should be developed.

Maps showing the physical location of all public, private and military
hespitals and other smergency medical services facilities within the State
consldered capable of providing medical support for any offsite victims of
a radiologleal Incident should be Inctuded in the plan. These emergency
medical services facilitles should be able to radiologically monitar

Footnote 1.

The availabillty of an integrated emergency medical services system and a public
health emergency plan secving the area in which the-facility is located and, as a
minimum, equivalent to the Publlc Health Service Guide for Developing Heafth
Disaster Plans, 1974 and to the requirements of an emergency medical services
system as outlned in the Emergency Medical Services System Act of 1973 (P.L.
83-154), should be a part of and consistent with overall State or local disaster
tontrol plans and should be compatible with the specific overall emergency response

plan for tha facllity,
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contaminated persoennal, and have facilities and tealned personnel abla to
care for victims of radiologicat accidents. Persors may also need to be
evacuated 1@ a hospital due to an existing physical condition not related
to the incident.

4, Arrangements should be developed for transporting offsite vietims of
radiological accidents to medical support facilities.

6. A systern for State public health medlcal recording and followup of
radiologically exposed individuals should bs established in coliaboration
with the local or State medical association. The racord should Include
such items as location at thme of emergency, radiation doss, contamina-
tion status, treatment status, and release status. (See footnote 2.)

8. Training programs should be developed for medlcal support personnel
who may be called upon 10 care for offsite victims of a radiological

accident.

7. A lirmlted list of qualified medical consultants who can, if required, assist
State/local governmen? medical authorities in the event of a nuclear
facility emergency, should be developed.

B. Medlga! facllizies and ambulances should be equipped with emergency
comamunieations capability for intrasystem communications as well as for
communications with the State and locat govarnment emergency operat-
ing centers.

Footnote 2.
The circumstances under which medical attention would be required or useful for
any offsite victims of 2 radiclogical sccident-should be determined by guidance

provided by the State or local government public health officer, in consultation with
Federal health authorities, private physicians and hospitats,
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M. RECOVERY NIRY* PLANNI TACCIDENT
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OPERATIONS.
PLANNING OBJECTIVE

To determine that general recovery and reentry™ plans for areas surrounding
the nuclear facillty wil complement similar plans established for nuclear
facllities. (*Reentry as used here refars to reentry to offsite arees thst have
been evacuated.)

GUIDANCE

1. A State technlcal group should be established with responsibilitles to
develop, dlrect, and evaluate offslte area recovery and reentry operatlons.

2. Provision should bs made and criterla developed for establishing con-

tralled areas or zones surrounding a nuclear faclifty accldent slte including |

access/egress control provisions and perimeter radlofogical surveiliance of
persans entering or leaving areas or zonas, Critaria should be developed for
decontrolling areas or zones. Criteria should be developed for reentry Into
homes and evacugated areas.

3. Provision should be for genersl postaccident operations, e.g., traffic
control plans, emergency personnal relief plans, provision of food and
shelter, and transportation for amergency personnel.

4. The availabllity of commercial businesses and institutlons that can provide
technical assistance to State ard local governments In recovery or reantry
operations should be ascertained.

6. Provision should be made for the positive control or diversion of food and

water supplies that may be radiologlcally contaminated.
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What about the accident hazards of
transporting radioactive materials?

Hundreds of thousands of shipments of radioactive materials, from
ounces to tons, now move yearly in trucks over our roads and in ajr-.
planes in our skies. The AEC, in a 1967 study, projected that for every
10,000 shipments of radioactive materials in all kinds of carriers there
would be an accident.* And accidents have been mounting up. Be-
tween 1971 and 1975, the Department of Transportation counted 144
accidents involving nuclear shipments. The worst wasaspill of 15,000
pounds of powdered uranium oxide from a truck that overtumed in
Colorado in October 1977. On airplanes, routine shipments of radio-
active material in the hold regularly irradiate unsuspecting passengers.

The Nuclear Regulatory Comumission 1980 “interim rules™ advise
transporters of nuclear materials that “areas of high population den-
sity’” are “to be avoided.”**

At the same time, as communities throughout America pass laws to
block the movement of radicactive materials within their boundaries,
the federal government is moving to override them. In March 1980,
the Department of Transportation announced that it plans to adopt
regulations overriding the laws and permitting the shipment of radio-
active materials anywhere in the U.S. It argues that federal power
over interstate transportation is supreme. '

This DOT “rule-making’ grew out of a challenge by Brookhaven
National Laboratory which has been blocked by a local law from
shipping nuclear material through New York City.

When the local law was being considered, Leonard Solon, director
of New York City Health Department’s Bureau for Radiation Con-
trol, spoke of “‘the streets of New York City having routinely been
used for the transportation of radioactive materials.” This included
movement over midtown Manhattan streets “and bridges to John F.
Kennedy Airport for shipment by air into and out of the United
States of large quantities of mixed isotopes of plutonium . ... Dis-
persion of even a small fraction of the contents of one of these ship-
ments as the result of an air crash, concomitant fire, and high winds
within the City of New York...could have cataclysmic results
bringing death or serious injury to tens of thousands of New Yorkers.

**The Accident Experiences of the USAEC in the Shipment of Radioactive Material,” by
D.E. Patterson.

**NUREG-0561, U.S. Nuclear Regulatory Commission, Washington, D,C., 1980.
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... There is a certain massive intellectual inertia possessed by large
influential scientific organizations staffed by the most competent
and well meaning of scientists and engineers, who with ingenuity and
scholarship, can rationalize and justify almost anything. This includes
the preposterous technical obscenity of plutonium air shipments into
New York City.”

What about govermment regulation?

It has been a sham from the outset.

As Robert D. Pollard, who was with the AEC and then the NRC
for six years, testified before the House Subcommittee on Energy
and Power in July 1978:

From this per-
sonal experience as a reactor engineer and project manager, I
believe that the core of this country's nuclear regulatory prob-
lems 1s the faot that the entilre process 1s largely a charade
Gesigned to create the appearance of legitimacy. This has come
about because the regulateory process has been controlled by
single-minded individuals who, in their zeal to promcte the
growth of the nuclear Industry, have deliberately and systemat-
ically abdicated theilr responsibility to regulate nuclear power

in the manner necessary to protect public health and safety.

Most regulatory standards have been drafted by the nuclear industry
itself. Radiation monitoring is left to the utilities. Only a small frac-
tion of “safety-related’’ nuclear plant activities are checked by govern-
ment inspectors who spend most of their time examining samples of
utility records.

In Looking But Not Seeing, The Federal Nuclear Power Plant In-
spection Program,* Lawrence S. Tye explains that “the official con-
ception of NRC inspectors as thoughtful guardians of public interesis
in nuclear affairs quickly dissolves upon closer scrutiny. Federal in-
spectors devote little time to inspecting reactor facilities directly, in-
stead focusing their efforts on auditing records prepared by plant
management, records whose accuracy is essentially taken for granted.”

*Union of Concerned Scientists, Cambridge, Mass., December 1978,
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The AEC “wanted to encourage a rapid construction program and
encouraged a loose regulatory framework™ to do that, and the NRC
inspection staff ““is today comprised almost entirely of former AEC
employees. Evidence of the persistent cooperation/collusion between
the nuclear industry and government regulators abounds. NRC in-
spectors’ reliance on industry records in performing their review func-
tion greatly limits their independence. Too many regulatory criteria
are voluntary and therefore unenforceable. The government accords
little support to plant employees who raise charges of faulty work
practices. Reactor inspectors and Headquarters personnel typically
understate the safety significance of inspections and findings, opting
for mild enforcement sanctions. Many NRC regulatory personnel
have in the past and wili in the future work for the nuclear industries
they oversee. Little progress has been made since the daysof the AEC
in divesting NRC of its promotional biases. Further, most regulatory
standards were drafted by industry associations and often represent
the lowest common denominator of accepted industry practices.”

In 1979 the Union of Concerned Scientists obtained under the Free-
dom of Information Act a collection of documents which the NRC
itseif called “The Nugeet File” involving incredible activities at nu-
clear plants and incredible responses to them by the AEC and NRC.

One March 1968 document describes the use of “a regulation bas-
ketball,” wrapped in tape to increase its diameter by two inches, in-
serted into the intake of a reactor cooling pipe and inflated, for use
as a seal. But the basketball was forced out of the pipe by the water
pressure of 500 pounds, leaving 1,400 gallons of radioactive water to
spill on the floor of the unidentified reactor. The government declared:
“Where risks of fuel melting and personnel safety are involved, con-
sultation with knowledgeable people should be made prior to ques-
tionable operation.”

Here is the document:
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CRERATING EXPERIENCES

&

REACTOR SAFETY

UNITED STATES AYTOMIC EMNERGY COMMISSION
ROE: &8-1 March 5, 1368

Loss of Pool and Canal Water
1.0 Summagy

The shielding watey covering spont fuol, copsules and other
radiogetive matarinl at a teat reactor was lowered sbout gix
feet when a temporary water seal, inacsllad in the pool pump
suctioa line to parmic punp relocaticn, wan expelled from the
line. Tha rsdistion dose Tgte at the top of the woter
incresaed by a factor of about 130 to 2 Rem/hr. Fourtean
thousgnd galloas of weter spilled onto the basement floor and
flooded cthe floor to a maximum depth of about 8 Lnches.

A regula-
tign bgskeckall, wrapped in rubber tape to lncrease the dismaterx
by 2 lnches, waa insavted inco the intske of the suction lime and
inflated. The baskethall had been ficted with » wire hazneas oud
the harness was fastened to & nearby pipe io the pocl. The
terctor pocl wacer level was then rpised five feat, to the level
norma 11y maintained during shutdown, to permit gepsule and irra-
disged compoosnc fandling in the reacror tenk. Tha ten~inch
suction lina was parted and work on pump relocation began. Only
the baskecball plug prevencad leakage out of the open suctioo
line. (Ser atcoched figurs)

5.0 Concluslens

Where risks of fuel melting snd personual gafety are fovolved,
consultstion with knowledgeable people should be made prior e
questiooable operacion.

U. §. Atomic Energy Cocmiasion
Division of Operstional Safety

An April 1969 document spoke of radioactivity found in a plant
drinking fountain at an unidentified nuclear plant. An investigation led
to the discovery that a hose from a well water fap was connected to a
3,000 gallon radioactive waste tank. The government concluded: “The
coupling of a contaminated system with a potable water system is
considered poor practice in general.”
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Here is that document:

or»’z;.::::me EXPERIENCES

REACTOR SAFETY

UNITED STATES ATOMIC EMERGY COMMISSION
ROZ: 69-10 April 21, 1969

Contamination of Well Water Systen

1.0 Sumnary

During o routine check at a power reactor facility, sbove-normal
radicactivity levels were dlscovered in the vell water diatribution
systen for the reactor bhuilding.

The conthmination is postulated to have resulted from cross conpsctlon
of a well water tap to & IC00 gullon radloactive waste touk by owanw
of a hose coupling.

2.0 Clrcumgtanges

Bamples of water taken from taps nt 8 laboratory gink showed radicactiviity
lovels above mormal background. Further coscking copfirmed the presence
of Tadioactivity in one of the plont drioking fountains. ©Both the sink
and the drinking fountain are supplisd by the plant wall water system.

Invegtigation included messurement of the radicsctivities at intermediate
points of the well water system, and led to the discovery of o hose
connocted from & well water tap to a liquid level tranomitter line for

& 23000 gallon radicnctive waate tenk. This discovery, in tun, led to
the postulation that rsdioactive wnste was the gpource of contamlnation
of ths well vater system.

3.2 Comclusion

P

The eoupling of & cootaminated system with a potable water pystem 1n
considered poor practice in general and goould be conducted only whben
sbeclutely necessary and usder ¢ontrolled conditions.

Divigion of Reaotor Licenaing
U. 5. Atomic Epergy Ucmmission

Members of the NRC, like those of the AEC before it, huckster nu-
clear power. Joseph Hendrie, the NRC chairman, in the hours after
the Three Mile Island accident declared, “We are operating almost
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totally in the blind. His information is ambiguous, mine is non-
gxistent and I don't know, it’s like a couple of blind men staggering
around making decisions.”*

Yet a year later he was saying that the U.S. would have 150 to 160
nuclear plants in operation in the 1980%s and ““this is very useful . . .
but it is not large enough to give us the flexibility we need. To obtain
that flexibility we will need a new group of nuclear units, of at least
the size of the present group and coming into operation from the
mid-1990’s onward.”** (While AEC’s deputy director for technical
review, Hendrie, a nuclear physicist, wrote a memo—obtained by the
Union of Concerned Scientists under the Freedom of Information
Act in 1978—which, in replying to recommendations about faults in
containment systems declared: ““Steve’s idea to ban pressure suppres-
sion containment systems is an attractive onein some ways. . . . How-
ever, the acceptance of suppression containment concepts . . . is firmly
imbedded in the conventional wisdom. Reversal of this hallowed pol-
icy could well be the end of the nuclear power period.™)

And, meanwhile “deaths per gigawatt’ are considered.

Possible measures are

Dollar cost per gigawatt-year of electxicity
gencrated.

Area and duration of ground tomporaxzily rendered
uninhakitable, in hectare-years per gigawatt-year.

Man~rems population exposure per gigawatt—year
Deaths per gigawatt-year .
Man-ycars reduced life expectancy per gigawatt-yeaxrt

Plans are being made for the stockpiling of potassium iodide pills
to try to offset damage to the thyroid gland by the ingestion of radio-
active iodine during a nuclear plant catastrophe. Here is the federal
proposal:

*Transcript of NRC deliberations, March 30, 1979.
**Hendrie speech before the Chattanooga Engineering Socletles, February 21, 1979.
tFrom correspondence on U.S, Nuclear Regulatory Commission’s WASH-1400 report.
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[4110-03-M]

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Feod ond Drug Administration
[Dockst No, 78D-0343}

POTASSIUM IODIDE AS A THYROID-BLOCKING
AGENT IN A RADIATION EMERGENCY

Request for Submissions of New Drug Applica-
tlons and Mollca of Availabillty of Labeling
Guidelingy

1A:':'GELNCY: Food and Drug Administras
ion.

ACTION: Notice.

SUMMARY: The Food and Drug Ad-
ministration (FDA) requests submis-
sions of new drug applications (NDA’S)
for potassium lodlde In oral dosage
forms for use as a thyrold-blocking
agent in & radiation emergency. The
approval of oral dosage forms of potas-
slum fodide as & thyroid-blocking
agent for use In a radlation emergency
would be one step In meeting the re-
spansibllities of the Department of
Health, Education, and Welfare
(DHEW} to State and local govern-
ments for radiological emergency re-
sponse planning. The agency encour-
ages Interested persons to submit
NDA's In the Interest of the publie
safety. The agency s also announcing
the avallablity of labeling guldelines
for potassium lodide for such use.

SUPPLEMENTARY INFORMATION:
By Feperat REa1sTER notice of Dycem-
ber 24, 1975 (40 FR 59494), the Gener-
al Services Admlinistration (GSA) out-
lined the responsibilltics of several
Federal agencies concerning certaln
emergency response planning guid-
ance that the agencles should provide
to State and local authorities. The De-
partment of Health, Education, and
Wellare {DHEW) i3 responsible for as-
sisting State and local authoritles in
developing plans for preventing ad-
verse effects from exposure to radi-
atlon In the event that radloactivity g
released inte the environment. Thesa
plans are to Include the prophylactic
use of drugs that would reduce the ra-
diation dose to specifle organs due to
the sudden relexse Into the environ-
ment of large quantities of radioactiv.
ity that might [nclude.several radjoac-
tive lsotopes of lodine,

DACRAROUND

The GSA notice of Decernber 24,.
1975, conecluded that there Is an ex-
ceedingly low probability that inel-
dents will occcur {nvolving either the
use of radloactive materials in fixed
nuclear {dciiltles or the transportation
of those materials. Because of the pos-
sible increase in number of nuclear
power plants, however, soveral Federal
agencies are identifying those possi-
billtles, however remote, that couid
adversely alfect the publle, should an
incldent occur, One possibillty Is the
sudden relesse of large quantitles of
radionuclides, which might include a
number of lsotopes of radlolodine, Into
the envirorunent. When radlolodines
are imhaled or ingested, they rapidly
accurnulate in the thyrold gland and
are metabolized into organic lodine
coempounds. These compounda eould
reside in the thyroid gland long
enough to allow for local radlation
damage, resulting in thyrolditis, hy-
pothyroldism, or thyrold neoplasia
with either benign or malignant char-
acteristics. Therefore, it I3 considered
in the public Interest that State and
local authoritles be prepared to take
effective measures to prevent or curs
tall markedly the accumulation of ra-
dipiodines by the thyrotd gland,
should such an i{ncldent occur. These
measures may Include the use of a
thyroid-blocking agent.

An ad heoe committes to the National
Council on Radintlon Protectlon and
Measurements (NCRP), which includ-
ed FDA representatives as constiants,
studied the feasibility of using certain
drug products as thyrold-blocking
agents to reduce radiatlon dose to the
thyroid gland. The NCRP, located in
Bethesda, Maryland, Is a nonprofit
corporation chartered by Congress in
1984 to collect, apalyze, develop, and
dissemlnate information and recom-
mendations about radiation protec-
tion. The NCRP s made up of §8 sci-
entific committees, composed of ex-
perts having detalied knowledge and
competence in the partlcular area of
the commlttce's Interest. An NCRP
report publlshed August 1, 1977
(NCRP Report No. 55, "Protection of
the Thyreid Gland in the Event of Re-
lease of Radlolodine”) discusses the
safety and efficacy of thyreid-blocking
agents and recommends that potas.
slum lodide be considered for thyrold.
blocking purposes under certain emer-
gency condltions,

The report discusses steckpliling thy-
roid-blocking agents at appropriate
cutlots for ease of distribution in the
event thelr use s necessory in a radi-
gtion emergency.

FEDERAL REGISTER, VOL 43, NO, 241~FRIDAY, DECEMBER 15, 1978



But there are hundreds of radioactive poisons which would be let
loose in a “radiation emergency’” besides radiocactive iodine,
And there’s no magic pill for the horror.
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CHAPTER FOUR

Medical Consequences

Cancer. Who reading this doesn’t know someone who has recently
died—or is dying right now—{rom this modern day scourge? And why?

Cancer was the number eight cause of death in America in 1900,
accounting for four per cent of all deaths caused. Today (after heart
disease) it is the second leading cause of death—accounting for twenty
per cent of all deaths. And the cancer rate continues to climb.

It’s a horrible way to die. Wild, uncontrolled growth starts off in
the body, spreading, stopping for a while, then spreading again. A
piece of lung is cut out, a piece of stomach, and the cancer goes into
“remission” for a bit, then spreads again. Cancer. The life process out
of control,

All major organizations involved in studying cancer—the World
Health Organization of the United Nations, the National Cancer In-
stitute, and the journals specializing in cancer—agree: between seventy
and ninety per cent of cancer is the result of environmental factors,
particularly the contaminants man has brought in recent decades to
the environment. '

Radioactivity. Cigarette smoke. Pesticides. Plastics. Solvents. Air
pollutants. Contaminants in our air, water and food. Cancer research-
ers try to break down the responsibility: this much from radioac-
tivity, this much from smoking, this much from petro-chemicals, and
80 on. Which contaminant does what damage is unclear. What is un-
disputed is that taken together humanity has visited a plague onto
itself.

“If one thousand people died every day of cholera, swine flu, or
food poisoning, an epidemic of major proportions would be at hand
and the entire country would mobilize against it,” declares Dr. Samuel
S. Epstein in The Politics of Cancer. “Yet cancer claims that many
lives daily, often in prolonged and agonizing pain, and most people
believe they can do nothing about it . ... Cancer, they think strikes
where it will, with no apparent cause. ... But cancer has distinct,
identifiable causes,” he explains. “Cancer is caused mainly by ex-
posure to chemical or physical dgents in the environment.”
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“There is a great misunderstanding by the public abouf the nature
and causes of cancer, a disease which has now reached epidemic pro-
portions in the United States. Cancer is not caused by some inexplic-
able miasma, although it may seem that way to the uninformed. In-
stead, most scientists now agree that the overwhelming majority of
cancers are environmentally caused,” notes Malignant Neglect. *“As
such they are largely preventable.”

However, to prevent cancer means to eliminate those contaminants
in society which cause it.

There are those with huge vested interests in the products and pro-

cesses which cause cancer. So instead of our working on ways to pre-
vent cancer, we are channeled into a preoccupation with a cancer
cure. But for cancer, the only cure is prevention. Once life is sent
out of control by cancer, there can be some holding off, if one is
lucky, but for most, death soon arrives. Prevention is life’s only salva-
tion. :
We are steeping ourselves in a sea of radioactivity. Everywhere in
the nuclear cycle radioactivity is produced and once created, stays
on and on, ending up in the water, in the earth, in the air and quite
likely sooner or later, in you or someone you love.

And a massive dose, even a mid-range dose of radioactivity, the kind
youw'd get from a nuclear plant accident, is not necessary to produce
cancer. “Routine’” radioactive emissions will do it.

Radioactivity causes cancer and kills by altering the natural balance
of cells, what is called their “‘electric potential.”” Struck by radioac-
tivity, cells may die quickly or lose their ability to duplicate, or they
produce abnormal, cancerous cells which become cancerous growths.
And injured cells pass on genetic deformities. Radioactivity, even the
tinjest amount, can strike the control mechanism within cells to send
them out of control.

It takes but one affected cell, which goes on to reproduce, to trigger
cancer.

The way radioactivity affects life has been sometimes compared to
what would happen if you removed the back of a television set and
cut one wire someplace—any wire. You can be sure that it will not
improve the way the TV set works. And it can easily lead to compli-
cations, that broken circuit affecting another circuit, spreading mal-
function. Likewise, when radioactivity clips apart one of the billions
of circuits of life, the result can be a black picture.

From the outset of man’s making radioactivity, it became clear that
cancer was a constant by-product. Marie Curie and her daughter, Irene,
well known for their pioneer work with X-rays, both died of leukemia
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{(blood cancer). Many early radiologists died from overexposure to
radiation.

But it was not until the past several decades, with vast quantities of
radioactivity entering our environment from civilian and military uses
of nuclear power, that the radioactivity/cancer conmection became
manifest on a wide scale.

[t was hard to predict what would happen as radiation production
increased, because low-level radiation has an “incubation’ or “laten-
cy” period of five to forty years. Only in recent years are we begin-
ning to see that doses of radicactivity once thought to be “safe” are
not safe—indeed, that there is no safe dose of radiation. This is the
truth. And as research has confirmed it, the nuclear establishment
has made strenuous efforts to suppress this fact.

Scientific report after scientific report shows that the soldiers who
viewed atomic bomb tests in the 1950’s are now falling from cancer,
that workers at shipyards handling nuclear vessels are getting cancer,
that workers at nuclear laboratories and fabricating centers get can-
cer at a record rate, that people who live near nuclear plants are de-
veloping cancer at a far higher rate than those who do not. The reason:
they have been absorbing radiation at rates which had not before
been thought dangerous.

Drs. John Gofman and Arthur Tamplin* have projected that if the
average radiation exposure of the U.S. population is to reach what
the U.S. government allows as the limit—.17 rems per year—there will
“be an excess of 32,000 cases of fatal cancer plus leukemia per year,
and this would occur year after year.”

The Advisory Committee on the Biological Effects of Ionizing Ra-
diation of the National Academy of Sciences now estimates that one-
half of one per cent of America’s population will develop cancer
from man-made sources of radiation at some time during their life-
tirme. ** That’s a million cancers.

And still, because of the delay factor for cancer tfrom low-level rad-
iation, we have not fully grasped the magnitude of the problem—that
with nuclear power we are planting a harvest of cancer deaths.

But what about “background’ radiation?

There have always been some natural sources of radiation in the
world—from cosmic rays and uranium and the several other radioac-

*Poisoned Power, Rodale Press, Inc., Emmaus, Pa. 1971.
**Report of BEIR 3 Committee, May, 1979.
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tive elements in the earth’s crust—but that doesn’t make it safe, either.
Where radiation is highly concentrated in the earth’s ground (areas
such as Kerala, India), studies have shown corresponding effects on
health. Drs. Gofman and Tamplin have calculated that background
radiation in the U.S.—some .1 rem or 100 millirem a year—causes
19,000 cancer and leukemia deaths vearly and as many as 588,000
deaths resulting from genetic defects which produce heart disease
and diabetes. But nothing can be done about background radiation.
It is something we have to live with and minimize, if possible. There
is no reason to add to it.

As Dr. Helen Caldicott, president of Physicians for Social Responsi-
hility, says: “As a physician I contend that nuclear technology threat-
ens life on our planet with extinction. If present trends continue, the
air we breathe, the food we eat, and the water we drink will soon be
contaminated with enough radioactive pollutants fo pose a potential
health hazard far greater than any plague humanity has ever experi-
enced. Unknowingly exposed to these radioactive poisons, some of
us may be developing cancer right now. Others may be passing dam-
aged genes, the basic chemical uniis which transmit hereditary char-
acteristics, to future generations. And more of us will inevitably be
affected unless we bring about a drastic reversal of our government’s
pro-nuclear policies.”

How does radioactivity kill?

Radioactivity, explains Drs. Gofman and Tamplin in their key book:
on the subject, Poisoned Power, causes “massive, non-specific disor-
ganization or injury of biological cells and tissues. Biological cells are
remarkably organized accuwmulations of chemical substances, arranged
into myriad types of sub-structural entities within the cells. The beauty
of such organization can only be marveled at when revealed under
the high magnifications of such instruments as the electron micro-
scope or the electron scanning microscope. In stark contrast, there is
hardly anything specific or orderly about the ripping of chemical
bonds or of electrons out of atoms. Rather, this represents disorgani-
zation and disruption. Perhaps a reasonable analogy would be the ef-
fect of jagged pieces of shrapnel passing through tissues.”

From a massive dose of radioactivity, the kind that would be released
by a nuclear plant accident, there is ‘“‘a general disruption of the
charge within the brain cells, causing swelling and hemorrhage within
the brain,” explains Harvard University-educated physician and sur-
geon Dr. Stephen Sigler. There is “acute radiation sickness, bloody
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diarrhea, vomiting, aplastic anemia, skin burns” from a dose of two
or three thousand rem, and death will follow in a matter of hours.
“There is cerebral edema,’” explains Dr. Sigler. “The brain is so dis-
rupted that it swells and death ensues because of swelling and com-
pression of the vital structures. Another form of acute radiation sick-
ness is sudden cessation of multiplication of gastro-intestinal cells.
Massive gastro-intestinal bleeding follows. A third form is acute aplas-
tic anemia where there are no clotting factors or white cells or red
cells because of sudden cessation of bone marrow and lymph node
production.”

The U.S. Atomic Energy Commission’s “Operational Accidents and
Radiation Exposure Experience” gives this example of a high level
radioactivity death:

FATAL INJURY ACCOMPANIES CRITICALITY
ACCIDENT
Los Alames, N. Mex,, Dec. 30, 1958

The chemical operator introduced what was
believed to be a dilute plutonium solution from
one tank into another known to contain mors
plutonium in emulsion. Solids containing plu-
tonium were probably washed from the bottom
of the first tank with nitric acid and the resultant
mixture of nitric acid and plutonium-bearing solids

- was added to the tank containing the emulsion.
A criticality excursion occurred immediately after
starting the motor to a propeller type stirrer at
the bottom of the second tank,

The operator fell from the low stepladder on
which he was standing and stumabled out of the
door into the snow. A second chemical operator
in an adjoining room had seem a flash, which
probably resulted from a short circuit when the
motor to the sticrer started, and went to the man's
assistance, The accident victim mumbled he felt
as though he was burning up. Beenuse of this, it
was assumed that there had been a chemical ac-
cident with a probable acid or plutonium exposure.
There was no realization that a criticality accident
had occurred for a number of minutes. The
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quantity of plutonium which actually was present
in the tank was about ten times more than was
supposed to be there at any time during the
procedure.

The cmployee died 35 hours later from the
cifccts of a radiation exposure with an average
whole-body dose calculated to be about 5,000
rem.

Two other employces received radiation expo-
sures of 134 and 53 rem, respectively.  Property
damage was negligible.  (See TID-5360, Suppl.
2, p. 30; USALC Serious Accldents Issue #143,
1-22-59.) *

When the victim said he was “burning up’” his skin was indeed cherry
red. In minutes he was vomiting and discharging a profuse diarthea.
By the time he got to the hospital he was in shock. Mercifully, he
was soon dead.

The bone marrow, where new blood cells must be made continually
and rapidly (a red blood cell normally lives 120 days) is the central
target for the mid-range dose of radioactivity, about 500 rem, also
what a nuclear plant accident would bring.

Aplastic anemia is the failure of the bone marrow to produce blood
platelets, the clotting factors that allow blood to coagulate and keep
us from bleeding to death. Leukemia is a blood cancer in which
abnormal blood cells are produced. Radioactivity “by its alteration
of the bio-electric potentials within the cells of the bone marrow,”
explains Dr. Sigler, can cause aplastic anemia or leukemia. In these
cases death is somewhat slower than from a massive radiation dose,

The British Medical Research Council describes the consequences
of mid-range radioactivity this way:

“The first effect .. .is a sensation of nausea developing suddenly
and soon followed by vomiting and sometimes by diarrhea. In some
people, these symptoms develop within half an hour of exposure; in
others, they may not appear for several hours. Usually, they disappear
after two or three days. In a small proportion of cases, however, the
symptoms persist; vomiting and diarrhea increase in intensity; exhaus-
tion, fever, and perhaps delirium follow; and death may occur a week

*From: “Operational Accidents and Radiation Exposure Experience,” U.5. Atomic
Energy Commission, April, 1965.
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or so after exposure. Those who recover from the phase of sickness
and diarrhea may feel fairly well, although examination of the blood
will reveal a fall in the number of white cells. Between the second
and fourth weeks, however, a new series of ailments, preceded by
gradually increasing malaise, will appear in some of those exposed.
The first sign of these developments is likely to be partial or complete
loss of hair. Then, from about the third week onwards, small hemor-
rhages will be noticed in the skin and in the mucous membranes of
the mouth, which will be associated with a tendency to bruise easily
and to bleed from the gums. At the same time, ulcerations will develop
in the mouth and throat, and similarulceration occurring in the bow-
els will cause arenewal of the diarrhea. Soon the patient will be gravely
ill, with complete loss of appetite, loss of weight, and sustained high
fever. Feeding by mouth will become impossible, and healing wounds
will break down and become infected. At this stage the number of
red cells in the blood is below normal, and this anemia will increase
progressively until the fourth or fifth week after exposure. The fall in
the number of white blood cells, noted during the first two days af-
ter exposure, will have progressed during the intervening symptomless
period, and will by now be reaching its full extent. The changes in
the blood count seriously impair the ability to combat infection, and
evidence from Nagasaki and Hiroshima shows that infections of all
kinds were rife among the victims of the bormb. Many of those affected
die at this stage and, in those who survive, recovery may be slow and
convalescence proiotiged; even when recovery appears to be estab-
lished, death may occur suddenly from an infection whichin a healthy
person would have only trivial results.”

The consequences of low-level radicactivity are yet more delayed—

with cancer showing up five to forty years later, after an incubation
or latency period.

Why the delay?

Explains Dr. Sigler: Tt takes a while for the genetic effects of these
altered electric potentlals produced by the radiation to accumulate
in enough cells to actually produce the abnormai clinical picture of
leukemia. In other words, out of a million duplicating marrow cells
one or two might be affected by the radiation. It would take a while
for this clone to multiply enough to actually get to a clinical level.
The latency period is the time required for the atypical cells to be-
come predominant in the cell population, for the multiplication pro-
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cess to get large enough to dominate the blood picture or to emerge
as a tumor in an organ.”

Often the pathway for low-level radioactivity is ingestion—through
the food we eat, the water we drink or the air we breathe,

Life is defenseless against the 200 fission products created in fis-
gsion—the lethal twins of safe, stable elements in nature. The body
cannot tell safe strontium from strontium-90, its lethal radioisotope,
or safe cesium from cesium-137, its lethal radicisotope. Life cannot
distinguish between the stable chemicals it needs and the radioactive
twins that will harm it.

And many of the radioactive twins are drawn to specific organs of
the body—the organs that require their safe, stable counterparts.

The radioactive twins concentrate in whatever organ they 're attracted
to. Many go to the bones and bone marrow. Others go to the soft tis-
sue. That’s “the bowel, or the lung, or the kidney,” explains Dr. Sigler,
and “wherever it concentrates” tumors may well appear.

Explain Drs. Gofman and Tamplin: “We must recall that the radio-
actlve elements produced in a nuclear reactor behave almost precisely
as do their nonradioactive counterparts. For example, radioactive
iodine-131 behaves chemically and biologically just as does stable, or
non-radioactive, iodine . . .. The thyroid gland has a special affinity
for lodine. As a result, the thyroid accumulates far, far more iodine
from an ingested dose than any other body organ does. The thyroid
uses iodine to manufacture its major active hormone, thyroxin. The
radioactive forms of iodine (iodine-131 is one) behave just as non-
radiocactive iodine would when taken in with food, accurnulating pre-
ferentially in the thyroid gland. As a result, that tissue receives a far
higher radiation dosage in rems from the decaying radioactive icdine
than other tissues of the body do. Naturally, radicactive iodine has
its major biological effects on the thyroid gland, compared with its
effect on other cells in the whole body.”

Here’s a chart showing which organs some of the radicisotopes at-
tack:
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What about the effects of plutonium?

As Nobel Laureate in medicine, James D. Watson has declared: “1
fear that when the history of this century is written, that the greatest
debacle of our nation will be seen not to be our tragic involvement in
Southeast Asla but our creation of vast armadas of plutonium, whose
safe containment will represent a major precondition for human sur-
vival, not for a few decades or hundreds of years, but for thousands
of years more than human civilization has so far existed.”

Explains Dr. Caldicott: “We’re talking about a substance that is so
incredibly toxic that everybody who comes in contact with it and
gets it into their lungs will die of a lung cancer. You don’t know you’ve
breathed it inte your lungs. You can't smell it, you can’t taste it, and
you can’t see it. Nor can I, as a doctor, determine that you’ve got
plutonium in your lungs. When a cancer develops, I can’t say that
cancer was made by plutonium. It doesn’t have a little flag saying,
‘Hey, I was made by plutonivm.” And you’ll feel healthy for 15 to 20
to 30 years while you’re carrying around that plutonium in your lung,
till one day you get a lung cancer. It’s a very insidious thing, We have
to teach people that it takes a long time to get the cancer. If I die of
a lung cancer produced by plutonium, and I'm cremated, the smoke
goes out the chimney with the plutonium, to be breathed into some-
body else’s lungs—ad infinitum for half a million vears.”

Plutonium, she goes on, is also absorbed from the lungs ““into the
blood stream where it is carried to the liver, to produce a very malig-
nant liver cancer, to bone, where like strontium-90 it causes osteogen-
ic sarcoma and leukemia, and it is selectively taken up from circula-
tion by the testes and ovaries where, because of its incredible gene
changing properties, it may cause an increased incidence of deformed
and diseased babies, both now and in future generations. Plutonium
also crosses the placenta, from the mother’s blood into the blood of
the fetus, where it may kill a cell responsible for development of part
of an organ, e.g. heart, brain, etc., causing gross deformities to occur
in the developing fetus. This mechanism for production of fetal de-
formaities is called teratogenesis and is different from the deformities
caused by genetic mutation in the egg or sperm because although the
basic gene structure of the cells of the fetus is normal, an important
cell in the developing fetus has been killed leading to a localized de-
formity, similar to the action of the drug thalidomide,”

Says Dr. Caldicott: “Nuclear power poses the greatest public health
hazard the world has ever encountered because of the inevitable con-
tamination of the biosphere with plutonium and radioactive wastes.
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Cessation of all forms of nuclear power is the ultimate form of pre-
ventive medicine.”

What about genetic damage?

At all dose levels radioactivity injures genes. The only reason it is
not of prime concern in those peopie who suffer high and mid-range
radiation doses is that they are not likely to go on and reproduce—
indeed not likely to survive at all.

Drs. Gofman and Tamplin explain genetic damage. ‘‘Genes are the
units of information within the chromosome. They are composed of
the chemical known popularly as DNA (deoxyribo-nucleic acid). Rad-
iation can produce a chemical alteration in a part of a single gene, so
that the gene functions abnormally thereafter, providing the cell with
false direction. When such cells divide, the altered gene may be repro-
duced in the descendant cells.”

Once, scientists thought that under a given “threshold” of radiation,
life would not be damaged.

But even the U.S. government eventually was admitting it just was
not so. A 1966 Atomic Energy Commission pamphlet by Isaac Asi-
mov (a main AEC nuclear power writer) and Theodosius Dobzhansky,
entitled “The Genetic Effects of Radiation,” concedes:

It is generally believed that the straight line continues
all the way down without deviation to very low radiation
absorptions. This means there is no “threshold” for the
mutational effect of radiation. WNo matter how small a
dosage of radiation the gonads receive, this will be re~
flected in a proportionately increased likelihood of mutated
sex cells with effects that will show up in succeeding
generations.

Suppose only one sex cell out of a million is damaged.
I so, a damagéd sex cell will, on the average, take part in
one out of every million fertilizations. And when it is used,
it will not mattey that there are 999,999 perfectly good sex
cells that might have been used—it was the damaged cell
that was used. That is why there is no threshold in the
genetic effect of radiation and why there is no “safe”
amount of radiations insofar as genetic effects are con-
cerned. However small the quantity of radiation absorbed,
mankind must be prepared to pay the price ina corre-
sponding increase of the genetic load.
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Nobel Award-winning geneticist Dr. Joshua Lederberg has warned
that present radiation standards allow for a ten per cent increase in
the mutation rate—which could spell disaster, he feels, for the human
species. Said the AEC in a 1968 report: “A 10% increase in mutation
rate, whatever it might mean in personal suffering and public expense,
is not likely to threaten the human race with extinction . ... [It] is
bearable if we can convince ourselves that the alternatives of aban-
doning radiation technology altogether will cause still greater suffer-
ing. If the number of those affected is increased, there would come a
crucial point, or threshold, where the slack could no longer be taken
up (by those not affected). The genetic load might increase to the
point where the species as a whole would generate and fade toward
extinction—a sort of ‘racial radiation sickness.””’*

What about the government’s allowable levels
of radiation exposure?

Say Drs. Gofman and Tamplin, “all the evidence, both from experi-
mental animals and from humans™ shows ‘“‘that even the smallest
quantities of fonizing radiation produce harm, both to this genera-
tion of humans and future generations. Furthermore, it appears that
progressively greater harm accrues in direct proportion to the amount
of radiation received by the various body tissues and organs. ... Nu-
clear electricity generation has been developed under the false illu-
tion that there exists some safe amount of radiation .. .. Obviously
any engineering development proceeding under an illusion of a wide
margin of safety is fraught with serious danger. What is more, the
false llusion of a safe amount of radiation has pervaded all the highest
circles concerned with the development and promotion of nuclear
electric power. The Congress, the nuclear manufacturing industry,
and the electric utility industry have all been led to believe that some
safe amount of radiation does indeed exist. They were hoping to de-
velop this industry with exposures below this limit—a limit we now
know is anything but safe.”

They ask: “How, under such circumstances, is it even conceivable
that so many important industrial and governmental leaders were so
totally and seriously misled, misled to the point of launching a multi-
billion dollar industry based upon a dangerously false premise?”’

They point to the Atomic Energy Commission, “with the impossible

*“The Genetic Effects of Radiation.”
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dual role of promoter of atomic energy and protector of the public
from radiation” having *historically suffered from false optimism.”

And it took a while—that five to forty year latency period—before
the widespread effects of radiation became obvious. Still, those in-
volved in the nuclear establishment put their wishful thinking and
self-interest ahead of the evidence. They still do.

For instance, this government pamphlet—still in use—for workers at
Brookhaven National Laboratory, in large measure a government-
funded research and development facility for nuclear power, explains
how people “can learn to live with radiation.”

A WORD TO THE STAFF-—

This pamphlet on The ABC’s of Radiation has been
prepared primarily for those of you at Brookhaven whe
are not already familiar with the subject. In it you will
find information about radiation and the precautions
which the Laboratory takes to insure your safety and that
of this whole area.

Everyone on the staff should know what radiation
guidelines are, and should be familiar with our routine
protective measures, 90 that he can cooperate with our
radiation protection program and explain it to his friends
and neighbors,

Everyone here is associated with radiation in one way
or another. It should be regarded with respect, but it need
not be feared. Safety is attainable if the necessary rules
and procedures are followed. Danger lurks only for the

uninformed or careless.

Grporor H. VINEYARD

Foreword

It is 2aid that we are living in the Atomic Age.
It should be a period of great advancement. As
citizens we should add to our kmowledge of what
Atomic Energy means. A good place to start iz
with the simple facts of Radiation.
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1S RADIATION DANGEROUS T YoU 7

It can be; but it need not be.

Danger from radiation depends upon the degree
of exposure. How dangerous is fire, or exposure to
the sun? How dangerous is electricity? It depends

upon your exposure. We all use fire, We use elec-
tricity, but we do not take chances. We have
learned to live with these agents, and we can learn
to live with radiation too.

Radiation effects on people were noticed shortly
after the discovery of x-rays. These effects resulted
from extreme exposures due to ignorance. We now
have special instruments to detect and measure all
types of radiation. The “rem” has been adopted as



the basic unit for radiation protection. It is simply
a label for a certain amount of radiation, just as
the word “inch” is the label or word used to
describe a certain distance.

With this unit of measurement, we are able to
compare radiation exposure with its effects on liv-
ing tissue. Years of experience with x-rays and
radium and thousands of experiments with animals
have made it possible to judge how much radiation
we can receive without producing observable
harmful effects. This level is considerably higher
than the amount of exposure which Brookhaven
staff members are permitted to receive. The Labo-
ratory’s standard operating limit is a continuing
exposure of no more than 3 rem per quarter year.
In addition, the total exposure received at work is
not allowed to be more than 5 rem times the num-
ber of years since the person was 18 years old.

How much radiation
can you stand? The im-
portant thing is that you
do not take too much at
one time. Small exposures
with intervals in between
can add up to a fairly high
amount without harmful
cffects because cells either
recover by themselves or
can be replaced by other cells. Furthermore, you
may safely expose a portion of the body to a much
higher amount than is permissible for the entire
body.
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Radioactive materials can be harmful if within
or on. the body. You should, therefore, avoid inhal-
ing radioactive sub-

stances or getting them
into your food or drink,
just as you would avoid
taking in arsenic, lead, or
ADIUM other poisonous sub-
2.0 [ stances. The amount
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might be insignificant,
but there 1s no sense in
taking chances.

Radioactive materials differ widely in the rate

EA‘;ING
-1

SMOKING| -

l

at which they lose radioactivity., The length of
body also varies. Radium

and plutonium remain

active for thousands of

years and may be retained

for long periods in the &f

as radiosodium will not

only be quickly eliminated but decaysin a few days.
Naturally, you must be careful to avoid taking
even small amounts of the more poisonous mate-
rials into your mouth or lungs. This is why eating

time they are kept in the -
2N
: .,
body, while such elements
or smoking is forbidden in most radiation areas.

When you have a chest x-ray taken with a
common type of automatic equipment, you receive
approximately one-tenth rem. During an exam-
ination of the stomach or intestines, patients fre-
quently receive a series of exposures over a period



of a few hours which may total as high as 15 or 20
rem. To render a person permanently sterile, the
sex organs alone would have to receive a single ex-
posure of 400 to 800 rem, and even more if the
total amount were not given at one time. Between
300 and 500 rem of x- or gamma radiation given
to the whole body in one, short dose could prove
fatal without medical attention. This, however is
an enormous amount, more than 100 times greater
than Brookhaven’s operating limit for any single
exposure. By the same token, a person could re-
ceive a single exposure 10 times greater than the
Lahoratory’s operating limit, and incur virtually
no observable harmful effects. However, a word of
caution is in order here. Years of study with many
chemical poisons have shown that these materials
are harmful above a certain dose, or threshold;
and that below that dose they have been found to
produce essentially no harmful effects. Carbon
monoxide is a good example. We know it is a po-
tent poison, yet we breathe small amounts of it con-
stantly. In spite of these obscrvations, however, we
try to roinimize our exposure fo such materials.
This philosophy is also true in dealing with'radia-
tion. In other words, radiation scientists have not
heen able to observe harmful effects at very low
radiation doses, but they cannot guarantee that
some harm hasn’t been done. To be on the safe side
then we must assume that there is some risk in-
volved in receiving any radiation, and we try to
balance this risk with the benefits received for tak-
ing it. This concept of weighing benefits versus risk
ts not new. For example, we make the same type
of evaluation whenever we drive a car and accept
the risk of being invelved in an accident.
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KADIATION AREAS

As a general precaution, sources of radiation are
confined to special “controlled areas™ in which they
are either roped off or are clearly indicated, These
controlled areas fall into two defined categories:

“Radiation Areas” — where a person could receive
a dose of more than 5 milliremm in one hour, or
more than 100 millirern in a 5 day work week, and

“High Radiation Areas” — where a person could
receive a dose in excess of 100 millirem in one hour.
All radiation areas are marked with signs bearing
the purple radiation symbol on a yellow back-
ground, and indicating

the nature of the radia- [oaneen an
tion source. Near the | o0 — q‘ta.%
source itself will be a o ET ke
warning sign with the  |mounion N
purplesymbolonayellow  — _
background and a card & nov ¢
. . EXPERIMENTS
stating the type of radia- R

tion, its strength, and the
precautions to be taken.

HOW TO LIMIT EXPOSURE TO RADIATION

Exposurc to radiation can be limited in three
ways: 1) in time, 2) by distance, and 3) by shielding.

If you must work near radiation, the simplest
way to limit your exposure is to stay in the vicinity
as short a time as possible. If there is a time limit
on your job, observe it.
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A second method is to maintain a safe distance
between you and the source of radiation. If in
doubt as to what distance is safe, consult your
supervisor or the Health Physicist. In general, the
effect of radiation falls off sharply as you increase
your distance from its source. Double the distance
and your exposure is cut to one quarter.

To guard against con-
tamination, special pro-
tective clothing is avail-
able in selected controlled
areas. Its use protects the
wearer and helps to con-
fine radicactive contami-
nation within these areas.
Laboratory coats or cover-
alls are widely used; in
some locations caps, shoe
covers, canvas or rubber gloves, rnasks or respira-
tors are also used. Protective clothing worn where
radioactive materials are present is specially marked
and washed.
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Alpha-, beta-, and gamma-rays are not
“catching” like a cold. Unless your hands, feet, or
clothing are actually contaminated with materials

LEAVE LA CoaTs ﬁEKgr

— g—

which give off radiation, you cannot take these
rays home to your family. If you wear protective
clothing, wash with soap, and check your hands
and feet with instruments, you are perfectly safe.

Scientists have been blowing the whistle as the years have gone by
and the effects of radicactivity on people became apparent.

A pivotal study was made in 1958 by Dr. Alice Stewart of Oxford
University.

A SURVEY OF CHILDHOOD MALIGNANCIES

The present survey is based on an earlier study of the
vital statistics relating to leukaemia (Hewitt, 1955). This
had revealed an unusual peak of mortality in the third
and fourth years of life which indicated that the sub-
sequent survey should, in the first instance, be restricted
to children. The earlier investigation had also led to
the suggestion that it might bé particularly worth while
to study modern innovations, such as radiology.

An attempt was made to trace all children in England
and Wales who had died of leukacmin ar cancer before
their tenth birthday during the years 1953 to 1955 (case
group) and to compnare their pre-natal and post-natal
experiences with those of healthy children (centrol
group}.
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Available Cases—The total number of deaths in the
calegory required was 1,694, of which 792 were ascribed
to leukaemia and 902 to other cancers

Py

The pre-natal and post-natal experfences of a large
group of children who recently died of malignant dis-
eases have been compared, point by poini, with the
experiences of a similar group of live children, *

Dr. Stewart concluded that children whose mothers received very
small amounts of radiation through X-rays during pregnancy, amounts
not thought dangerous, had twice the risk of developing leukemia be-
fore the age of ten than those whose mothers had not. Subsequent
studies have confirmed her findings.

The nuclear establishment need not be surprised. The AEC publica-

tion, “Your Body and Radiation,” shows radiation-induced deformi-
ties:

Figure 21 A shows a normal chick embryo 10

days afler feriilizalion. C Is a 10-day chick

thal had been trradiated with cobali-60 gamma w

rays on the stxih day after fertilization. Note
deformitias of beak and foes and generalized
hemorrhage and swelling, B shows a normal

chick embryo 13 days after fertilization, D Is a

13-day chick thet had been irradiated on lhe .
sixth day. In addition lo the defects seem in C,

theve ¢s sevious growth rvetardation,

4

1

s A

*From the British. Medical Journal, 1:1495, 1958.

93



Still its approach was “‘play it down.”

Congressman Chet Holifield (who later became chairman of the
Congressional Joint Committee on Atomic Energy) declared in the
1950%s:

“I believe from our hearings that the AEC approach to the hazards
from bomb test fallout seerns to add up to a party line—‘play it down’.
As custodian of official information, the AEC has an urgent responsi-
bility to communicate the facts to the public. Yet time after time
there has been a long delay in issuance of the facts, and often times
the facts have to be dragged out of the agency by the Congress. Cer-
tainly it took our investigation to enable some of the Commission’s
own experts to break through the party line on fallout.”

Study after study has shown the direct link between radioactivity
in any amount and death and cancer. The nuclear establishment ig-
nores these studies, still tries to play them down and discredit the
whistle-blowers.

In the 1960, Dr. Ernest Sternglass, professor of radiological physics
at the University of Pittsburgh, made numerous studies and found
correlations between low-level radiation and mortality and cancer. In
response, the AEC assigned Drs. Gofman and Tamplin, top scientists
at the AEC’s Livermore Radiation Laboratory, to review and, the AEC
hoped, to discredit Dr. Sternglass’ work.

They, in turn, came away after extensive study with the conciu-
sion that radioactivity is a far greater threat to life than had been
thought. “We were assigned to evaluate the hazards of atomic radia-
tion by the U.S. Atomic Energy Commission in 1963,” they write in
Poisoned Power. “It was our job to assess the cost in human disease
and death for all sorts of proposed and on-going nuclear energy pro-
grams, including nuclear electricity . . . . Qur work showed that pre-
vious estimates . .. were ten to twenty times too low. The new evi-
dence, on radiation-induced human cancer-plus-leukemia, from Japan,
from Great Britain and from Nova Scotia, were now all telling us one
story—radiation is a greater factor in cancer-leukemia than had been
previously realized.”

In 1972, the National Academy of Sciences set up the Advisory
Committee on the Biological Effects of Ionizing Radiation to look
into the findings of Drs. Gofman and Tamplin that the AEC’s “allow-
able exposure’ standards for radiation would mean 32,000 additional
cases of fatal cancer and leukemia yearly in America.

The committee, supporting their findings, declared that the AEC
radiation limit would cause a “most likely’* increased annual number
of deaths by 5,000 to 7,000 persons, possibly as many as 15,000. And
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these figures did not take into account the effect of radiation on fe-
tuses. But the AEC moved against Drs. Gofman and Tamplin, forcing
them to resign from Livermore.

Again and again the government has dealt with such studies by
punishing their authors.

Dr. Thomas Mancuso of the University of Pittsburgh was assigned
by the AEC to study the “biological effects, if any, of low level ion-
izing radiation among workers employed in atomic energy facilities”
and to determine why 3,520 people who worked at the government’s
Hanford nuclear facility between 1944 and 1972 had died. Dr. Man-
cuso found the cancer mortality rate among Hanford workers, work-
ers who had received amounts of radiation well within the acceptable

level, substantially higher than that of the general population.

Dr. Mancuso subsequently had his funding cut, and the government
moved to transfer all the data in the research project to a facility un-
der its control at Oak Ridge National Laboratory.

Dr. Mancuso stated that such arbitrary transfer undermined impar-
tial scientific inquiry:

A research preject can be administratively terminated ox
transferred, but in so deoing, there is no way to transfer the in~-
sights of the investigatora nor experience and caution gained
through many years in the development of the data, knowledge of
the specific areas which must be considered as well as the partic-
cular promising avenues of analyses. This principle applies to
avery long-term epidemiclogical sclentific investigatlion that covers

a span of many years.

Thig decision to terminate the project at the University
of Pittsburgh, in light of the positive findings of a definite re-
lationship between work exposure to ionizing radiation and cancer

is, in my opinion, not in the best interest of science.”

Another instance: Dr. Irwin D. J. Bross of the Roswell Park Mem-
onal Institute, a cancer research facility run by the New York State
Department of Health, lost his funding from the National Cancer In-

*From “Study of the Lifetime Health and Mortality Experience of Employees of ERDA
Contractors,” Thomas F. Mancuse, M.D., Final Report, July 13, 1977,
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stitute under similar circumstances. His study demonstrated the cor-
relation of cancer with low-level radiation through X-rays in a group
of 13 million people. Again radiation levels far lower than expected
to cause damage were leading to cancer.

“What happened to me is only important as a clearcut example of
how federal science agencies operate,” Dr. Bross later explained.
“What really matters is the effect of ‘Big Science’ practices on science
and on the public health. The cut-off of funding denies the public
the truth about the hazards of low-level radiation which the public
has every right to know.”

Dr. Bross notes: ““A generation ago some persens considered 1,000
rems to be perfectly safe because, while there might be some immed-
iate ill effects, the persons exposed didn’t drop dead on the spot. Since
then, the so-called safe level has dropped and dropped and dropped.
For a while it was 500, then 200, then 100, then 50, then 20, 15,
now 5 (for nuclear workers) and hopefully, in the near future, one-
half rem. What is most striking about the shrinking margin of safety
is that, wherever the level was, the health physicists and radiologists
and other supposed experts insisted that this was absolutely safe. How
do they know? They read it in some book or in an AEC publication
or they heard it in medical school. In other words, the people who
supposedly deal directly with radiation are getting their information
from secondary or tertiary sources. In contrast, I am speaking from
the basic data on low-level radiation exposures to human beings.”

What other basic data exists
linking nuclear radiation with disease?

Dr. Thomas Najarian’s research into the deaths of 1,722 people
who serviced nuclear submarines at the Portsmouth Naval Shipyard
in New Hampshire offers still more evidence of low-level radiation
dangers.

MORTALITY FROM LEUK/EMIA AND CANCER
IN SHIPYARD NUCLEAR WORKERS

THOMAS NAJARIAN
Department of Medicine, Boston University School of
Medicine, Boston, Massachusetts, U.S.A.
THEODORE COLTON
Deparement of Biostatistics, Dartmouth Medical School,
Hanover, New Hampshire

Summary A review of death certificates in New
Hampshire, Maine, and Massachusetts
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for 1959-77 yielded a total of 1722 deaths among
former workers at the Portsmouth Naval Shipyard
where nuclear submarines are repaired and refuelled.
Next of kin were contacted for 592. All deaths under age
80 were classified as being in former puclear or non-
nuclear workers depending on information supplied by
next of kin. With U.S. age-specific proportional cancer
moriality for White males as a standard, the observed/
expected ratio of leukemia deaths was 5-62 (6 observed,
1.1 expected) among the 146 former nuclear workers.
For sll cancer deaths, this ratic was 1-78. Among non-
nuclear workers there was no statistically significant in-
crease in proportional mortality from either leukemia or
from all cancers. The excess proportional leukemia and
cancer mortality among nuclear workers exceeds predic-
tions based on previous data of radiation effects in man.

INTRODUCTION
THis study was prompted by a case referred 10 T.N.

The patient was a 63-year-old male with pancytopenia

and splenomegaly, Bone-marrow biopsy and splenec-
tomy with electronmicroscopy confirmed hairy-cell
leukzmia. The patient had been a nuclear welder at the
Portsmouth Naval Shipyard (P.N.S.) from 1959 to
1965. The shipyard reported that his total radiation
exposure was about 1-2 rem for his 6 years of nuclear
work. The patient mentioned that some of his fellow
nuclear workers (all younger than he) had died.

Fallow-up studies on people exposed to ionising radi-
ation—notably, survivors of the Hircshima and Nagasaki
A bombs, radiologists, Marshallese Islanders, and pa-
tients exposed to X-rays for medical purposes—are re-
markably consistent in the estimates they yield of the
dosage effects of radiation in causing disease. One sum-
mary of radiation cffects on man’ estimates that an
extra total lifetime dose of 0-1 rem above patural back-
ground radiation, if given to the entire U.S. population,
would cause about 100 extra cancer deaths per year for
about 20 years after the exposure.

Litde work has been done on people occupationally

exposed to chronic, low levels of radiation and to radio-
active materials. High internal radiation doses—after
inhalation or ingestion of radioactive materials or
absorption of contaminants through cuts in the skin, for
example—could cause tissue damage which would be
poorly predicted by external gamrma ray detectors. Man-
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cuso et al.? studied 3520 deaths among former nuclear
workers at the Hanford Works in Richland, Washing-
ton, and estimated that the radiation dose necessary to
double mortality from neoplasms of the reticuloendo-
thelial system and lenk®mia was less than 10 rem.

Can the results of studies on A-bomb survivors and
persons exposed to medical X-rays be applied to occu-
pational exposure to radioactivity? We have studied pro-
portionate mortality from cancer and leukzmia in a
group of workers in the U.S. Naval Nuclear Propulsion
Program.

Dr. Najarian concluded that these workers, who had radiation doses
not over the supposedly “safe’ limit, had six times the rate of cancers
of the U.S. population.

The increased numbers of cancer and leukzmia
deaths among Naval nuclear shipyard workers seem out
of proportion to predictions based on prior knowledge of
the effects of ionising radiation in man. Previous data
suggest that 50—100 rem doubles leukemia mortality
and 300400 rem doubles the number of total cancer
deaths. Radiation records from the shipyard were not
available to us, but radiation doses seem to have been
well within national occupational safety standards. In-
formation provided by 50 past and present P.N.S. nu-
clear workers suggested total radiation doses of less than
10 rem liferime. Within the Naval Nuclear Propulsion
Program the mean radiation exposure for the industrial
workers at risk (which includes the shipyard workers)
was 0-211 rem annually.* The nuclear workers at the
P.N.S. had six times the proportional mortality of
leuksemia and twice the proportional mortality for all
cancers expected for U.S. White males of the same age-
groups. These increased figures were found with radia-
tion doses thar probably averaged less than 10 rem total
lifetime exposure as measured by workers’ film badges. *

Dr. Sternglass recently has been studying cancer rates in areas near
nuclear plants. The following is part of the paper, “Cancer Mortality
Changes Around Nuclear Facilities in Connecticut,” which he presented
at a Congressional Seminar on Low-Level Radiation on February 10,
1978, in Washington, D.C.

*From The Lancet, May 13, 1978.
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A detailed study of cancer statistics in Connecticut and nearby Hew
England indicates that cancer mortality increased sharply around two large
nuclear reactdrs in south-eastern Connecticut in direct relation to the
measered pattern of accumulated levels of stront{um-99 in the Tocal milk.
Cancer rates increased most strongly closest to the Millstone Nuclear Power
Station located in Waterford where the measured strontium-80 levels reached
their highest values, with lesser rises being observed for areas with lower
values of strontium-90 in the milk located at increasingly greater distances
in every direction away from the Milistone Plant, known to have released the
largest amount of radicactive gases ever officially reported for any nuclear
plant in the United States.(1)

The Haddam leck plant started to cperate in 1968 and the Millstone
nlant followed in 1970, Batween this time and 1975, the most recent year
for which detailed data are available, the cancer mortality rate rose 58%
in Haterford wheve the most heavily emitting Millstone plant is located,

44% in HNew London five miles to the north-sast, 27% in New Haven, 30 miTes
to the west, and 12% for the State of Connecticut as a whole. Rhode Islang,
vihose border is anly 20 to 30 miles east of these two plants rose 8%, Massa-
chusetts some 70 miles to the north-east rose 7%,Mew Hampshire some 120
miles narth-east rose only 1%, while for the State of Maine more than 200
miltes in the same divection, the cancer death rate actually declined by 6%

(2}

during the same period.

An examination of the radiation doses received by the population
drinking the milk in Waterford and nearby Mew London using the accepted
methods recommended by the International Committee on Radjation Protection
indicates that the accumulated doses to the hones of children over the per-
i0d 1970 to 1975 reached values of about 640 millirads from the milk and
(3)

other food produced in the area, and about 320 millirads to the bone-marrow,
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This must be compared with a dose of some 2 millirads to the bone-marrow
from a typical chest x-ray, so that the very radiation sensitive bone-marrow
of children in the Hew London area recelved the equivalent of some 160 chest
x-rays in the course of 6 years of their most semsitive pericd of grewth

and development,

$ince bone-marrow type of Jeukemia is well known from studies of the
Hiroshima and Nagasaki A-Bomb survivors to be induced by radiation, and since

measurements af the bonas of both children and adults have shown a high

correlation with levels of strontium-30 in the milk, one fs led to conclude
the probable existence of a direct causal relation between the abnormally
high Tevels of strontium-90 in the milk near the two Connecticut Nuclear
plants and the pattern of cancer changes in Connecticut and nearby tew England.
This conclusion is further supported by the fact that the types of
cancers that rose most strongly in the Connecticut area are exactly those
types that have been found to be most sensitive to radiation in earlier
studies as classified by the International {ommittee on Radiation Protection.
Thus, the types of cancers that increased the most in the time available so
far were cancers of the respiratory system, which rose 25%, Dreast cancers,
which fncreased 12%, and cancers of the pancreas, which rose 32%. Since the
peak of cancer mortality for respiratory cancers did not occur among the
uranium miners until some 7 to 12 years after the onset of irradiation, it is
to be expacted that further rises in lung cancer will take place in the next

five yearsgs)(7)

$ti11 another observation supports the conclusion that the sharp local

rises In cancer in Connecticut are connected with the localized releases of
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airborne radioactivity from defects in the nuclear fuel, comes from the
evidence that the increases were largest for those who were simultaneously
exposed to the highest concentrations of other known cancer promoting pollu-
tants, such as industrial chemigals, dust ,pesticides, sulfates, nitrous
oxide and other air-pollutants, both in the area where they live and in the

working nlace.

Such synergistic effects are well-knovm for the case of uranjum miners,
where the mortality due to lung cancer is some & to 10 times greater for
miners who only inhaled the radipactive gases but did not smoke while the

rate was 50 to 100 times greater for those who did.(ﬁ)

Thus, the combined action of airbovne radioactivity and ordinary pollu-
tion viould be greatest for those who Tive and work in the most polluted envi-
roments, who have the lowest socio-economic status and therefore also the poor-
est medical care, so that they do not receive the benefit of early diagnosis
and treatment. 1t follows that such synergistic effects involving radiocactive
and other forms of pollution would be expected to affect most heavily the
poorest portion of the population, and this {is indeed found to be the case in

Connecticut.

Thus, while the total number of cancer deaths increased 15% for the
white population of the state as a whole, between 1970 and 1975, this number

rose 51% for the non-white or predominantly black population.

Furthermovre, in accordance with the greater airborne dust and poliution
in chemical factories and other heavy manufacturing, mining and construction
activitias employing men, the greatest increase 1n the number of cancer cases
during the time the radioactive gases were added to the existing pollutants
took‘p]ace for non-white males, namely by the very Targe amount of 77%, Thus,
the observed pattern of cancer mortality changes in Connecticut and nearby

tflew York and New England since the onset of airborne releases by the two large
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nuclear plants all fit the expected behavior for radiatien - related cancers
observed in numerous earlier animal experiments and large-scale epidemiologi-
cal studies carried out over the last thirty years by many scientists all

over the world.

Additional important studies include:

¢ The work of Dr. Carl Johnson of the Colorado Department of
Health showing higher cancer rates among 500,000 people living down-
wind of the U.S. government’s Rocky Flats nuclear installation near
Denver. Dr. Johnson found a 140 per cent higher testicular cancer
rate in men, sixty per cent higher throat and liver cancer, and forty
per cent higher leukemia, lung and colon cancer than the national
rate,

« Numerous studies showing up to five times the normal rate of lung
cancer among Navajos who mine for uranium. Dr. Joseph Wagoner,
director of epidemioclogical research for the National Institute for Oc-
cupational Safety and Health, declares “‘far too many Navajos have
needlessly died™ of lung cancer.

e Research by Dr. Samuel Milham of the Washington Public Health
Service showing an abnormal rate of cancer fatalitles (twenty-five per
cent) among workers at the Hanford nuclear facility.

e Regearch by Dr. Rosalie Bertell of Roswell Memorial, connecting
radiation exposure with accelerated rates of aging. She has calculated
that one rem exposure is “equivalent to one year of natural aging.”

“We greatly underestimated the biological hazard of small amounts
of radioactivity in the environment,’” says Dr. Sternglass, by thinking
“there might be a safe threshold dose below which essentially no ob-
servable health effects would exist.” The underestimation, he says, is
“anywhere from 100 to one thousand-fold especially for the develop-
ing infant in utero, so that the existing cost-benefit calculations are
no longer valid.”

But the government’s policy does not change. Instead it has adopted
a concept of “as low as practicable” radioactive emissions. It admits
the medical effects of radiocactivity (though still underestimating them
significantly) and puts a price-tag of $1,000 per “man-rem™—equiva-
lent either to one person receiving one rem of radiation or 1,000
people each receiving .001 rem (one millirem)—as part of a “cost-
benefit’ ratio for nuclear power.
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Can you explain this cost-benefit ratio?

For each nuclear plant proposed, the AEC and now its successor
agency, the Nuclear Regulatory Commission, calculates the “‘radio-
logical consequences’ at $1,000 per man-rem. Here is the NRC staff
estimate of the cost to health and longevity of a nuclear power facility
the Long Island Lighting Company sought to build at Jamesport:

10.4.2.6 Radinlogfcal costs

The Nuclear Regulatory Commission has adopted amendments to Appendix I of 10 CFR Part 50.
Appendix 1 sets forth numerical guides for design objectives and 1imitfng condftions for operation
to meet the criterfon "as low as practicable" for radioactive material in light-water-cooled
nuctear power reactor effluents.

Appendix 1 may require in some fnstances that a cost-benefit analysis of additional radwaste
systems and equipment that could reduce radfation dose to the gopuhtion reasonably expected to
be within 50 miles of the reactor be parformed. In this cost-benefft analysis, the values of
$1,000 per total bedy man-rem and $1.000 per man-thyrofd-rem are required to be used.

Using conservativa assumptions, the staff has estimated an upper-bound {ntegrated exposure (total
body and thyroid) to the U.S. population dus to the operation of the Jamesport Station te be 130
man~-rems {Sect. 5.9.2.3), Based on $1,000 per man-rem. the annual cost of this exposure is
$130,000. This additiona) ¢85t 15 negligible wnen compared to the total annuzlized cost of
operating Jamesport (3272 million at & 70% capacity factor) and when compared to the annualized
cost differential between Jamwspory ard a coal-fired alternative ($183 million). ATthnu?h the
specific assessmant of compliance with the maximm organ doses and sequentfal cost-benefit
assessment for specific radwaste augments {1f roguired) will not be completed for some time, the
cost of addftional equipment, 1f any is determined to be necessary, would not contribute a
significant amount to the overall cost of the facility. Thus, the staff concludes that the
radiclogical cost of the Jamesport Station does mot materially affect the overall cost-benefit

balance.

How was the $1,000 per man-rem price reached? Dr. Reginald
Gotchy, a member of the “radiological impact assessment” section of
the Nuclear Regulatory Commission, explained that he consulted with
the Federal Aviation Agency, the National Highway Safety Adminis-
tration of the Department of Transportation and the Social Security
Administration to get their actuarial figures for injury, illness and
death and factored into a composite of these figures what the NRC
sees as the impact of radiation on life. Dr. Gotchy said that the Fed-
eral Aviation Agency has been using a figure of $422,000 as the loss
from an “‘aircraft crash fatality” and values an injury at $58,000. He
said these figures were derived from settlements after air crashes. He
said the National Highway Safety Administration rates an auto crash
fatality at $201,000 and “permanent and total disability” from an
auto accident at $260,000, a\larger amount than for death, he said,
because of the cost of extended medical care for disability. Dr. Gotchy
said the Social Security Administration rates a cancer death at $40,
000 and a death “from accidents, poison and violence at $164,000.”
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He could not account for the difference here. He said the Social Se-
curity Administration figures a “non-fatal cancer, cancer morbidity™
at $38,000.

He said the NRC’s compilation of the cost of a death based on these
numbers was in a range of $127,000 to $367,000, “‘about a quarter
of a million dottars.” But, he said, it was a hard figute to pinpoint.
For instance, some of the other projections, Dr. Gotchy said, “have
cost put in there for suffering” while some do not. Further, radiation
has a genetic impact which the other ¢alculations do not assess. He
said the NRC has calculated the financial impact of genetic mutations
caused by radiation as $38 per man-rem.

“The $1,000 per man-rem would include everything known to man
and a few other things I'm able to figure out,’ said Dr. Gotchy. But,
he continued, “you get somebody like Karen Silkwood who was killed
on her way to testify and, God, she got how many million dollars
awarded from Kerr-McGee without even having proven her case. So
you don’t know what the hell’s going to happen in a hearing, you
just don’t know. That’s based on a lot of considerations other than
the value of what she would have earned in her lifetime or maybe ten
others.”

Further, said Dr. Gotchy, “some people may think their life is worth
more than $250,000. Well, if you ask a person what their life is worth
right now, how much would you take for your life, I’'m sure you’d
get a wide range of answers from those who didn’ care whether they
lived or died to those who really enjoy life and would part with it
very dearly .”’*

This report, made for the EPA in 1977, tells in even more detail
how a price tag is put on the medical consequences of nuclear power:

*Interview with Dr. Gotchy, April 15, 1980.
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Scope

Given that decisions are required and that rationalicy demands analysis
before decision, this section will be eoncemed with an exsmination of the
process of benefit-cost analysis as it relates to ionizing radiation. This
radiation affects society in a variecy of ways. The effects of the radiation
on living organisms are deleterious. It may kill, it may cause cancer, and
it may cause genetic e. An Important feature of the radiation at low-
dose levels is that the effects are random and are predictable only in a
stacistical sense. If 1,000,000 adults receive 100 rads of gemeral body
radiation, we can predict on the basis of certain asgumptions that over a
period of 10 years duracion of risk about 2,000 of them will develop leu-
lgemia (l()i. We cannot, however, prediet who will get leukemiz and who will

e spared.

Increasing relative scarcity of traditional sources of energy is prob-
able within the coming decades. MNuclear energy has the potential for pro-
viding civilization with enexgy for several centuries but with attendant
umwanted radiation exposure, Hence, a document which desls with benefit-
cost analysizs for activities involving radiation exposire must consider
energy sowrces and power production,

Consideration of Benefit-Cost fnalysls for Achieving Lowest
Practicable Tevels of Tonizing Radlations

Some of the biological effects of radiation will
be distributed indefinitely into the futwre, affeccing increasing munbers
in future generations, Ordinarily, future costs and benefits of & project
are welghted by an exponentially declining discount facter, Thils is justified
on various grounds, such ag individual preferences for consumption now, rathex
than later, and the opportunity cost of capital employed in the project. The
consequence in this case is that much of the damage to health entailed by
operation in the near future of a system of nuclear power plants, ccourring
as it will in the relatively distant future, will have its economic cost
washed avay by discounting. At normal rates of discount of frem five ro ten
percent, not many years are requived for this effect to take hold. A hman
life lost in 1985 because of exposire in 1975 when discounted at 7% is worth,
at present, only half as much as a life lost now. Accordingly, the question
we face is, can the time gtream of benefits, and perhaps more importantly,
of costs, be evaluated by means of standard discounting procedures? Or ought
we to give special comsideration to the very unusual rime distributions?
The question is even more difficult than that faced in the intra-temporal
case, i.e., in attempting to deal with the effects of z project on the dis-
tribution of welfare within a single time period or generation. The reasen
i3 that many, if not most, of those affected by the decisien in the former
case, for example ¢n whether to go with the breeder reactor, will not have
participated in the decision. How are their interests to be represented, if
at all? Is it fair for the present generation to impose the associated radi-
ation load on future generations? We certainly do not have definitive answers
to these questions, but they are important, and for this xeason, we feel they
ought to be raised, at least (7).
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If it is known that operation of the projeet will entail a net change
p, O<p<l, in the probability of an adverse health effect for each member of
the exposed population, then the expected health cost to each can be written

as E{e) = p I Y , whera Y, vepresents foregome earnings in period
=0 (L) T
t, and r is the discount rate. The sggregate expected health cost 18 the
sum over all members E{(c) = p_lr.-'l ; _Ei;__ , where the number of members
T et

is n. Refinements allo the probahility of the adverse effect to vary with age,
date of exposure, degree of exposyre, and sa on, are easily incorporated, as in the

n o
measure zl L 0 Pj Y\g , widich introduces different probabilities for
Pl o=

(L)t
each individual.

Another measure of the value of life, or avoidance of injury, that has
been suggested (16) 1is derived frow the amount an individual pays to insure
against a loss, say his life. For exampls, if he is willing to pay a $100
premium in a situation in which the probability of loss of his life is .OQL,
it is inferred that he values his life at $100,000 (=5100/.00L1),

As Mishan (17) has demongtrated, there are problems with each of these
measures (and others, essentially wefinements of them) apart from their
arbitrariness. First, the foregone earnings measures assume that the only
thing that matters to an individual or to soatety is the (reduction in) size
of the Gross National Product (GNP). Wo allowance is made for the loss of
utility due to pain, ury, or death. This omission is particularly serious
in the case of an elder wz‘aor retired person, one for whom all remaining Yy
texms are zere, A somewhat similar problem arises in comnection with the
life insurance calculation: & person with no dependents might not be willing
to pay anything for insurance yet stdll set'a value on hia own life.

From preliminary discussion, two tentative conclusions might be drawn.
1) Ewven if we can legirimately accept (or ignore) the distributional effects
of a program involving radiation exposure, including the inter-generational
effects, measuwrement of the expected value of the costs of the exposure will
not capture the full value of the costs, due to the risk preferences of the
affected individuals. 2) The wnusual time ddstribution of the costs and
their potential magnitude raise serious questions about the appropriateness
of following standard practice, discounting all benefits and costs and looking
only at thelr present values,
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Ethics and Benefit-Cost Analysis

The gemeral theeis In the use of benefit-cost ahalysis as one of the
bases in the making of decigions affecting the public 1s that such analysis
provides one of the objective evaluations on ch such decisions should be
based, in preference to subjective bases such as those which may derive from
intuition, ideology, or political pressures,

In order to compare costs and benefits adequately in benefit-cost
analysis, it is necessary to express them in ccomon, comparable terms.
Mometization 1s virtually the only way to arrive at common, comparable
terms for sumation of various kinda of benefits and sumatien of variocus
kinds of costs ('costs' including risks to health and life end other usually
non-monetized detriments). The value of ;o00ds or services 1s usually defined
by "the market" and usually represents the gocial congensus of the value of
the commodities, except perhaps for goverrmental or private monopelistic
price regulations or externalization of costs, Even things which cannot really
be valued adequately in the market place, such as a humen life or a scenic
view, can be assigned a monetary value based upon what people normally pay
for them in various ways and circumstances.

Not the least of the arguments in favor of monetization of costs and
berefits in benefit-cost analysis is that it is nearly univexsally accepted
in owr society. However, there have been cevere criticisms of benefit-cost
analysis because of the materialistic implications of monetization (18),

Can’t we rely on Geiger counters and other measurement
devices to warn us about dangerous radiation?

Not necessarily. A very big question arises whether mechanical radi-
ation readings give an accurate reading of the intake of radioactivity
by life.

Dr. SadaoIchikawa has done considerable work in the measurement
of radiation through the delicate little flowering plant, Tradescantia,
or, as commonly known, the spiderwort. Radiation turns the large
blue cells of the spiderwort stamen hairs pink. The color change, a re-
sult of mutation, can be observed twelve to thirteen days after the
plant’s exposure to radiation. A clear reading of the extent of radia-
tion can be taken by counting or scoring through a microscope the
number of cells that have changed color on the stamen hairs. The
spiderwort, stresses Dr. Ichikawa, a geneticist at the University of
Kyodo, Japan, displays in days effects of radioactivity which would
show in humans only after an incubation period of years.

Mechanical readings of radiation, Dr. Ichikawa emphasizes, measure
only “external exposure,’” not what is breathed in or ingested. Inter-
nal exposures can be more significant than one-time external expo-
sures since living organisms “incorporate’ and “concentrate’” radio-
isotopes.
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Spiderwort plants have responded, under test conditions near nu-
clear plants, with mutation frequencies fifty times higher than would
be expected from the radioactive levels measured by dosimeters. “The
present dosimeter method of monitoring environmental radiation can
hardly be regarded as efficient from the biological point of view,”
the geneticist stresses. Spiderworts are now being used as radiation
monitors around facilities in the U.S., Japan and Europe. They are
being called the “people’s radiation monitor.” The flower is “the
most excellent test system ever known for low-level radiation,” says
Dr. Ichakawa.

What can be done about
radioactive contamination in the body?

The effects of radiation are cumulative and irreversible. Once some-
one has been exposed to radiation there is nothing that can mitigate
its effects. As noted earlier, the U.S. has begun stockpiling potassinm
iodide pills to be used in the wake of a nuclear plant accident. These
would put stable iodine into the body and, the theory is block the
radioactive iodine. However, there are many more fission products
than radioactive iodine, and potassium iodide has serious side effects.

According to the Physician’s Desk Reference, potassium iodide
carries these risks:

| PoTasstum tooioE Bl 1071

tion, If at all fn the presance of tuberculoals.

Contraindications: Known sensitivity to
iodides ia a contraindication to the use of potas-
sium iodide. The drug shovld not be adminis-
hared in the presence of acute bronchitis.
éax There have been saveral reports,
publlah and unpublished, eonw:ning non-
specifio smali-bowel leslons (consisting of ate-
noais with or without ulcerntion) associated
with the administretion of enteric-coated thia-
zides with potessium saits, Such lesions may
ocour when entoriccoated potasaium tablets
are given alone, with non-entericcoated thia-
zides, or with. certain other oral diuretica.
These small-bowel lesions have caused obatruc-
tion. hemorrhage, and perforstion. Surgery
fmqua.ntly been required, and deaths have
oceurred.

Precautions: Occasionnlly, persons

markedly eensitive to lodides, and care ahould
be used in administering the drug for the first
time. lodides should be given with great cau-

Bocause of tha posaible developrent of fetal
goiter, todide should be adminigtered with cau-
tion to pregnant women.

Adverse Reactions: Thyroid adenoma, gol-

ter, and myxedema are poesible side effects.

Hypersensitivity to iodided may be manifeated

by angioneurotic edema, cutaneous and muco-

sal homorrhages, and symptoms resombling
sorum eicknees, such as fever,

)I.ymph node enlargement, and aocsixophilia.
odiam or chronic fodine polsoning may occur
Eolonged treatment. The symptoma of

ude a metallic taats, sorencas of the

mout.h. Increased salivation, coryza, sneezing,
and gwelling of the eyslids, Thore may be &
wvare headache, productive cough, pulmonary
edema, and sw and tenderness of the sali-
vary glands. Acneform ekin leslons are seen in
the seborrheic areas. Severs and sometimes
fatal akin eruptions may develop. Gastric dis-
turbance and diarrhea are common. If iodigm
appears, the drug should be withdrawn and the
pstient given appropriate supportive therapy.
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This EPA guide on nuclear plant accidents says this about potassi-
urm icdide:

Manual
of
Protective Action Guides
and
Protective Actions
for

Nuclear Incidents

September 1975

Eaviropmental Protection Agency
0ffice of Radiation Programs
Environmental Analysis Division
Washington, D.C. 20460

L

1.6.3.5 Prophylaxis (Thyroid Protaction}

The uptake of inhaled or ingested radioloding by the thyroid
gland may be reducad by the ingestion of stable lodina. The oral
gdwinistracion of about 100 milligrama of potassium lodide will result
in gufficient accumulation of stable iodine in the thyroid to prevent
gignificant uptake of radiclodine. The main constraint in the use
of this means of thyroid protoction is that potassium iodide 1s
normally edministared only by prescription and would have to ba dis-
tributed in eccordance with Scara health laws. Potassium iodide as
4 prophylaxds is only affective if the axposure of concern is from
radiofodine and only if the stable fodive is administered before or
shortly aftar the start of intake of radiclodine. ALl emargency

workers for areas posgibly involving radielodine contamination should
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recelve thizg kind of thyrold pretection, especlaelly 1f appropirate
respirators are not available. The cost constraint would not be
significanc for potassium lodide itself, but cthe cost for administering
this matarial gshould be considerad, including the cost of testing
amergency workers for sengitivicy te lodine prior to issue or use.

The use of stable iodine s a protective action for emergency
workers has been racommanded by EPA, but ouly in accordance with Stata
health laws and undar the direction of State medical officials a&e indica-
ted above. However, the efficacy of adminiscering stable iodine as 8
protective accion for tha general popularion is srill under conaideration
by government agenciles and should not be construed to bé the policy of

EPA ar this 'time.
And we’re back to trying to run away again:

TM’ the time roquired for pecple ro prepare to leave, depends on

guch parameters asi

(1) 1s the famlly together?

(2) Rural or urbsn community? Some farms or industries requira
more shutdewn time than othera.

{3} Special evacuations - gpecial planning effort is required
to evacuate schools, hospitals, nureing homes, penal
inatituticona, and the like.

(4) There will be some people who will rafuse to evacuate.

The best tima for T, for an urbap family together might be 0.2 to

0.5 hours, while to ghut down a farm or Efactory might take hours,

The evacuation travel time, T, is related to:

T
(1) Toral numbar of people to be 2vacuated,
(2) The capacity of a lane of traffic.

(1) The number of lanes of highway available.
(4) DPilatance of travel,

(5) Roadway cbstructions such as uncontrolled merging of traffic

or accldents.
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The total numbar of people to be evacuated depends on the popula-
tion density and affected area. It is an advantage if good planning
can keap Che area and thus the number of people to as &mall & value
as possible, or possibly to evacuate one area et & time 5o that the
number of pecple on tha move at one time is within the capacity of the

ronds.

“ am one of those scientists who find it very difficult to see how
the human race is to get itself much past the year 2000 unless it makes
a drastic change in the way it is going about things,” says Nobel
Award-winning biologist, Dr. George Wald. “If you were to read in
the newspapers tomorrow that astronomers had a shocking piece of
information for us, they had just found another star is going fo col-
lide with the sun and that would be curtains, we’d have eight months
more to go and, finished—why—heavens above! You could put on
your best clothes and go dancing in the streets—that’s cosmic, that’s
fate. You could go out with dignity. But the thought of a self-exter-
mination of the human race, bringing along with it much of the rest
of life on this planet—for what? . .. It is so trivial, it’s so ghastly ig-
noble as to be, I think, intolerable, altogether unacceptable.”

“I call this a lethal society,” says Dr. Wald who calls for *“‘the clos-
ing down of all nuclear power plants tomorrow,”

He warns: “Time is very short and unless we can take our lives
into our own hands, unless we can repossess our country, unless we
can begin to have our government work for us, disaster lies ahead.”

Says Dr. Caldicott: “In view of the threat that nuclear technology
poses to the ecosphere, we must acknowledge that Homo sapiens has
reached an evolutionary turning point. Thousands of tons of radio-
active materials, released by nuclear explesions and reactor spills, are
now dispersed through the environment. Nonbiodegradable, and some
potent virtually forever, these toxic nuclear materials will continue
to accumulate, and eventually their effects on the biosphere and on
human beings will be grave: many people wili begin to develop and
die of cancer; or their reproductive genes will mutate, resulting in an
increased incidence of congenitally deformed and diseased offspring—
not just in the next generation, but for the rest of time. An all-out
nuclear war would kill millions of people and accelerate these biolog-
jcal hazards among the survivors: the earth would be poisoned and
laid waste, rendered unimhabitable for acons.”
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CHAPTER FIVE

Radioaclive Wasio

What kind of radioactive waste is left from nuclear power?

Virtually everything involved in nuclear power but the electricity
ends up as radioactive waste, even the plant itself. That’s why nuclear
plants cannot be used after thirty years, They become saturated with
radioactivity and too hot with radiation to handle, unlike conven-
tional power plants, some of which have remained in service for over
a century.

Further, waste is not really the word to describe the principal ma-
terials we are talking of: highly-unstable, radicactive elements which
must absolutely be confined and prevented from getting into the bio-
sphere because they cause injury, cancer and death.

This waste is not like ashes from a fire, not just residue but actively
poisonous material. The price of breaking up the atom is the creation
of lethal twins of safe substances in nature which the human body
cannot tell apart. These long-lived man-made poisons must not es-
cape, from the time they are made as fission products in a reactor,
through the millions of years some must be stored while they decay
and lose their radioactivity. They and what they come in contact
with must be forever isolated from life.

Not only are great spans of time involved but gargantuan amounts
of poison. Every year one nuclear plant operates, it generates thirty
tons of high-level radioactive waste, a speck of which can kill.

Then there is what’s defined as the ‘‘low-level’” radioactive waste
produced, although it’s only low-level in comparison—so much of it
that the U.S. Environmental Protection Agency has calculated that
there will be a biliion cubic feet of it, if the American nuclear program
continues, by the year 2,000. That will be enough, says the EPA, to
cover a four-lane highway one foot deep from coast to coast.

Further, many radioactive wastes are gases that can never be re-
tained. They are sent out of the smokestacks of nuclear plants and
glven off by the mountains of “tailings™ left over from the milling of
uranium fuel. For each nuclear plant, 4.6 million cubic feet of radio-
active mill tailings are produced annually,
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Here is how a panel representing many U.S. government agencies re-
cently summarized the radioactive waste situation:

TID-28817 {Draft)
Dist, Category UC-70

Report to the President
by the
Interagency Review Group
on
Nuclear Waste Management

October 1978

DRAFT

Washingeon, D.C.

Waste consilste of radicactive species of almost all chemlcal elements)
some contailn naturally occurring radicactive materials end others
contaln man-made radloactive materials; the wastes exist as gases,
liquids, and solids. Yet for all thelr variety, redloactive wastes have
one thing in common: as long as they remain highly radicactive, they
will be potentilally hazardous. This potential hazard results from the
fact that exposure to and/or uptake of radicactive material can cause
biological damage. In man, it can lead to death directly through intense
exposure and a varlety of diseases, lncluding cencer, which can be fatal.
In addition, radioactive material can be mutagenic, thereby transmitting
biologilcal damage into the futures

The central scientific fact about radloactive material is that there is

no method of altering the period of time in which a particular species
remains radioactive, and thereby potentially texic and hazardous without
changing that species. COnly with time will the material decay to a stable
(nonradioactive) element. The pertinent decay times vary from hundreds

of years for the bulk of the fission products to millions of years for
certain of the actinide elements and long-lived figsion products. Thus,
if present and future generations are to be protected from potential
biclogical damage, a way must be provided either to ilsclate waste from the
blosphere for long periods of time, to remove it entirely from the earth,
or to transform it into nonredioactive elements.
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While proposals have been advanced through the years about how
radioactive wastes might be safeguarded, there has been no solution—
and most likely there can never be. How can anything be safeguarded
on this earth for millions of years?

Hannes Alfven, a Nobel laureate in physics, has said ““there does
not seem to be any existing, realistic project on how to deposit radio-
active waste.”” There are the many millenia to be concemned about—
and Neanderthal man only appeared on earth 75,000 years ago—and
“the depositmust be absolutely reliable as the quantities of poisons are
tremendous. It is very difficult to satisfy these requirements for the
simple reason that we have had no practical experience with such a
long term project. Moreover, permanently guarded storage requires a
society with unprecedented stability.” Where radioactive waste is put,
there can be no “‘riots or guerilla activity, and no revolution or war.
... The enormous quantities of extremely dangerous material must
not get into the hands of ignorant people or desperados. No acts of
God can be permitted.”

Radioactive waste is ‘‘the main drawback to nuclear development,”
says the Buropean Nuclear Commission.

And as you read this the radioactive wastes mount up: the spent
fuel rods and the mill tailings, the by-products of fuel preparation,
the equipment and clothing and tools contaminated in the nuclear
fuel cycle and the plants themselves—legacies of poison we leave now
for all future generations.

How is radioactive waste being safeguarded now?

It isn't. Some of it, boiling wildly from its own radicactivity and
destined to remain fiery for years upon years, is in steel tanks—with
useable lives of twenty to thirty years. At the now defunct reproces-
sing facility in West Valley, New York there is a threat of massive
leakage from such tanks.

Much of it is in what is called “spent fuel storage pools’ at nuclear
plant sites, essentially swimming pools where the water must con-
stantly keep circulating to dissipate the heat of the radioactive waste—
which otherwise can erupt with even grimmer consequences than a
nuclear plant accident, because more fission products are involved,
many times the two tons in a plant. This is what is called a “loss-of-
water” spent fuel storage pool accident, and can be set off by a leak
in the pool or a breakdown in the pumps which circulate the water.
The latter is particularly feared in the event of a severe reactor acci-
dent, when personnel would be forced to flee for their lives, leaving
the storage pool unattended for months, perhaps years,
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A nuclear explosion involving radioactive waste is also possible be-
cause of the large amounts of plutoniwm in the waste. With melting
of the waste due to loss-of-water, the large amounts of plutonium
could separate out, forming a critical mass. This could happen in a
pool or in the trenches in the ground into which radioactive waste
has also been dumped.

Indeed, a nuclear explosion in a trench at a radioactive waste site in
the Soviet Union in 1958 is regarded as the nuclear accident with the
largest loss of life so far. Such a “‘criticality incident’ was also feared
at the American nuclear waste storage facility in Hanford, Washington.

Further, around the world tens of thousands of 35-gallon barrels
full of nuclear waste have been dumped into the oceans. Many of
these barrels have now cracked open and, in the Pacific just off San
Francisco, three-to-four foot mutant sponges have been growing
from the cracks. The seabed sediment in the area is heavy with plu-
tonium. Here is an Environmental Protection Agency photo of one
of the mutant sponges:

In the beginning of the history of nuclear power, the United States
offered to be the radioactive dumping ground for much of the world -
as it tried to sell the world on its reactors and nuclear technology. The
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.S, agreed to take back spent fuel and this currently is the subject
of a major lawsuit in America.*

Here are some examples of so-called radicactive waste disposal:

At the U.S. Government’s nuclear facility in Hanford, more than
450,000 gallons of high-level liquid radioactive waste has leaked
over the past 30 years into the soil and into the water tabie under-
lying the facility, which lies along the Columbia River. Within only
a two month period in 1973, undetected by technicians and super-
visors, some 115,000 gallons of waste, including plutonium stron-
tium-90 and cesium-137, leaked from tanks which the U.S. Geolog-
ical Survey had described a decade before as a “pofential hazard,”
their “structural life not entirely known.”

And, at Hanford, a 570 square-mile site where seventy-five per cent
of U.S. nuclear waste is stored, the practice for years was to dump ra-
dioactive waste—including liquid plutonium—into trenches with con-
crete sides and a top but no bottom.

Here, from a government report entitled ‘“Radioactive Wastes’’ is
the theory:
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*Virginia Sunshine Atlance and Truth in Power, Inc. et al, vs. U.S. Nuclear Regulatory
Commission, Federal District Court, Washington, D.C.
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Obviously, that radioactive material was not going to stay put. And,
in 1973, the U.S. Atomic Energy Commission declared that in one
trench—Z-9—“due to the quantity of plutonium contained in the soil
.. .1t is possible to conceive of conditions which could result in a
nuclear chain reaction.”

Meanwhile, the Federal Water Pollution Control Agency has de-
scribed the Columbia as “the most radioactive river in the world.”
And the Sierra Club has charged that Hanford’s radicactive wastes
“pose a serious threat to the food chains of the whole Pacific.”

In 1979, after Stephen Stalos, an environmental physicist at Han-
ford, charged there was an official policy to cover up news about
leaks in tanks at the facility, the Department of Energy made this
investigation.

U.8. Department of Energy

Office of Inspector General

Report on

Alleged Cover-Ups
of Lieaks of Radioactive
Materials at Hanford

January &2, 1980

IGV-79-22-2-331
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The Energy Department’s Office of Inspector General declared:

We declded that our IG ingulry would be most useful if it focusaed
on that portion of Mr. Stales' expresslons of concern relating
to alleged cover—-ups of leaks of radicactive nuclear waste at
Hanford that Mr. Stalos belleved were being perpetrated by

the nuclear waste management contractor, Rockwell International,
and the contract administration organization, the Department's
Richland QOperations Offige. In broad, Mr. Stalos charged that
the organizations concerned were following a pollcy of not
announcing tank leaks although a Hanford policy that was promul-
gated in 1973 requires all radiation leaks at the site to he
promptly and publicly announced to local and regional news
media. Mr. Stalos sald that the considerations cauasing him to
believe that there was such a pollcy of caver-up included a

serles of statements made to him by Richland and DOE employeas.

But, said the Office of Inspector General, it couldn’t even get the
information at Hanford.

A Diaquieting BEpisode Relating to the
Reclassification Study

The draft report of the Rockwell tank farm surveillance group that
was distributed in March of last year recommended that six Question-
able Intagrity tanks be reclassified as Confirmed Leakers. During
the previous four years, no tanks had been so classified. The draft
report would therefore have beah of obvious interest to our office,

and of obvious relevance t¢ our ingwiry.

Yet when a representative of our office working on this investiga-
tion visited Hanford during the period May 29 through June 16 of

last year, Rockwell middle management officials with whom he talked
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who knaw about this report 4id not mentien Lts existence to our
colleague. We learned of it through a person whose identity we do
not plan to reveal since we wigh to protect the individual from
posaible reprisals. We requested a copy ©f it and one waa furnished
to us. Az we were gilven to understand, a meeting involving Rockwell
middle managamant officials had earlier heen held and during that
meating the question of whether the existence of this draft report
should be volunteered to our office was digcussed. Alsc, according
to what we were told, it was decided that the report's existencs
should not be volunteerad to us, but that we should be provided

with & copy of the report if we found out about it and asked for

it.

Concluded the Department of Energy:

The word “cover-up" avokes picturaes of people devising strategies
and tactica aimed at concealing thinga which ought not to be con-
caaled. But in the case of Hanford, had thera been any officials
damiring to minimize publicity about tank leaks, they would have
had no real need to angage in conduct which might be considerad
guaestionable. This 13 because Hanford's exizgting waste manage-
ment policies and practices have themselves sufflced to keep

publicity about possible tank leaks to a minimum.

To the Office of Inspector General of the DOE, the Hanford facility
is not only covering up news to the public about tank leaks but this
major nuclear waste facility is even keeping information from the
government which pays the bill.

In the American West there are now 130 million tons of radioactive
mill failings in huge piles, blowing away in the wind, contaminating
the water. For many years this waste, made up of U-238, was dis-
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tributed to construction companies for use in concrete with which
homes, sidewalks, schools, factories and other projects were built.

Left underground the uranium does not endanger life because it is
blanketed by the earth for its 4.5 billion year half-ife. Uncovered,
it emits radioactivity into the atmosphere—particularly radon gas—for
an equal length of time. Dr. Chauncey Kepford, a chemist, has argued
(without being disputed) at federal nuclear hearings including the
licensing hearings for Three Mile Island, that the radon emitted from
the mill tailings left from the ore to fuel one nuclear power plant for
just one year will ultimately cause a million deaths. In Grand Junction,
Colorado, where many structures were built with mill tailings, it was
discovered that people were receiving the equivalent of 500 chest
X-rays or ten rems of radiation each year from the radiation emanat-
ing from the floors of their homes.

It was the nuclear industry and U.S. government’s theory that
radioactive waste could be put into salt mines, “stable geological
formations” and dry, it was maintained.

In 1971, the U.S. Atomic Energy Commission began excavating a
salt deposit in Lyons, Kansas for the purpose.

Here is the plan:
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What wasn’t considered was the heat of high-level radioactive
wastes—over 1,000 degrees Fahrenheit. The hot canisters would
plummet through the salt. And salt, it became clear, was not all that
dry. Declared the U. S. Environmental Protection Agency, even the
driest salt deposits reveal “significant amounts of water in fluid inclu-
sions.” Radicactive waste canisters, it said, are “likely fo be bathed in
water soon after emplacement.” Salt is highly corrosive, EPA stressed.
“It is likely that the canister could be breached within scales of a
decade or less.”

“The mystique has built up that salt is dry and it’s OK,” says David
Stewart of the U.S. Geological Survey. ““Salt is not dry and it’s not
OK.” The government found out that the mine it had dug in Kansas,
at a cost of millions, was adjacent to an active salt mine, where
water was long used for hydraulic mining, and that holes from the
old mine were penetrating the new mine. In April 1980 the U.S.
government gave up on it latest attempt to place nuclear waste in

salt, abandoning its “Waste Isolation Pilot Project’ which was to use
salt caverns outside Carlsbad, New Mexico, Some $90 million was
spent.

“Either the federal bureaucracy is to a large extent incompetent,”
the Natural Resources Defense Council has declared, “or the radio-
active waste disposal problem is considerably more difficult than has
been publicly admitted by the nuclear power industry. To a large
degree both explanations are supported by a careful examination of
the record.”

It has been thought that radioactive waste might be encapsulated in
glass. But, it tumed out, glass quickly melts at the temperature of
radioactive wastes. “‘Glass is soluble and it’s leachable, it’s what you
would do if you wanted to maximize activity in the geological environ-
ment™ says Dr. William Luth, a Stanford University geochemist.

As the California Resources and Development Commission put it in
a 1978 report, there is just “no safe method” of disposing of radio-
active wastes and it is questionable one can be developed in the
future. Therefore:

. . . the evidence indicates that it is not prudent to con-
tinue siting nuclear powerplants based on an optimistic as-
sumption that waste management technologies to handle
nuclear waste will be developed and scientifically demon-
strated . . . there are substantial scientific gaps which pre-
clude proceeding on the basis of faith that all the a.ttengnt
rigks and issues will be resolved.

122



This chart from a U.S. Nuclear Regulatory Commission report,
“Alternative Processes for Managing Existing Commercial High-Level
Radioactive Wastes,” tells the story beyond the “basis of faith.”’ For
every plan other than holding wastes in steel tanks, “Technology has
not been demonstrated.”

Alternative
Liquid
Storage

Conversion
to Cement

Shale
Fracturing

Shale
Cement

Calcination

A?u:oui
Hlicate

Lenversion
2o Blays

Salt Cake

TABLE 2.2.

[ L S

Advantaqe;
Wo ofrfaite shipping
Fair retrievaddlity

Averable to change fn farm
1f Aecessary

Low-1zzching solid preduct
Good retrirvability
Easily tramported

Low-leaching §011d product
Ho offsite shipping

Irmedfiste placeanent in
geologic formation

Brocess has desn fleld
tested uting intermediate-
Tovt) radicactive waite,

Wot susceptible to nytural
acts on sarth's surface,
e.0.. gleciation, deruda-
tion, Fload. tornadaes,
Low-Teaching solid product

Xzgy portiond of procest use
itdte-of-the-art techoology

Qood retriavabiticy
Tatlly transparted

Gaot ratriavability
Eaxfly tracsported
Preduct would be thermally
and radiclyticaily stabla
Rearonably low-leaching
3011d product

Good retrievability whan
stored in caniaterd

Easily traniportat

Low-feaching soitd product

Glass product wovld be
Ehermally and radiolyti-
cally stadla.

Ggod ratrigvability
Eazily transported

Avenable to stunge 1n form
if aecessary

Fair retrigeab! )ity

bisadvantages

Patential for leakage
Tank Hfa short comparnd to AcCessary storage time.

Higher qrob&hﬂily for dispersion during aatural acts,
€.5., Mend and earthquake, than for mens]ithic sotéd.

Coat{nvous surveillance, active coniral, and emergency
cesponst capabiltties are required for centuries.
DIfFicult to change to alternative form 1€ Aecessary
echn

¥eed to slore Jarge volume of resfdual falt

Putential for contalner to pressurize

8a)2 product would contain xignificant quantitiss of
water {up to 201},

S1te verificatfon requires

Criteria for disposa? of Tong-lived s1pha emitters
et wstablished

Wasty {3 not extrisvable.
Mot poisible to change to alternative form

Requstes pipeling tnntmt of Tiquid high-level
waste for distance of about 1 mile

Ta T

Large volume af wasta-grout mixturs wust b xtored.
Potantial for container to preszurize

BHffIcuit to change ta ajternative form 1f necavsary
Technol has not bean s .

Technology has not heen deponytroted for KFS waite,
O1fflculs to change to alternative form (f necossary
Hlthout glassifization, calcirme product {3 quita
leachabla.

Product would comain sigoificant quantitias of
water (up to 19 wtx),

Canfstars must resist internal corrosion axsociated
with hgh water content,

DIfFicult to change to altarnative form 1f necessary
Large valume of squeous si1icate product must be stored.
Potentin) far caniiter to prassurire

Technology hax not bewp demonsiraled,

DIffIcult to changr Lo alternative form 1F neciasary

High leach rate

Limited thermal and radiolytic stabélity

Proguct would eantain sigpificant quanticies of watsr,
Potentia) for contalner to pressurize

Lontalnery myst reaist Toterna) corrosion,

Tochnalogy hay not been demonstrated for WFS waste,
Sludge i5 npt treatad.

Advantages, Disadvantages and Status for NF$ Waste
Hanagement Alternatives Based on ERDA Processes

Currant
Technglogica) Status

Fully operational for
Storing ntutralized
high=Tevel radicactive
waste.

Process {3 undar ActSve
Yaboratory develapment
and ¢onceptual design of
facilities far applica-
tion to ERDA neutva)ized
high-feve) radioactive
waita,

Full-scade demenstration
for ERDA feutralized Yow-
and fntermediate-ievel
rad{oactive wastes ab
Holifield Hatiomal
Labaratory,

Process 13 In the con-
ceptual staga.

Fully operationa? using
actdic, Tow-sodiwm ERBA
high-leva) radioactive
wiite.

Aqueous 41Vicate pro-
duct bay been produced
on & laboratory tcale
using ERODA neutralized
nigh=teve) radiouctive
wastas,

®last product by beren
produced en a tabera-
tory scale for CROA
mutralized radicactive
high-leval waste. Has
bean demonstrated on
plict plaat scale for
acidic high-level warta,

Fully operationa) units
00w processing ERQA
neviralized h?ch-hu}
Tadioactfva wastes,
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The theory of dumping waste in a *‘stable geological formation®—
that will be stable for the miilions of years necessary—is a greatly
questionable notion in the first instance. “Our knowledge of geology,”
stresses the Sierra Club, “is not sufficient to guarantee the stability
of any area with the certainty demanded by the risks involved. We
cannot predict what physical changes a specific location will undergo
over tirhe with the accuracy needed .... We know major climatic
changes can occur more than once in 500,000 years. The last Ice Age,
for example, was only 10,000 years ago. We have no way of predict-
ing such events.” And the organization adds that *it is irresponsible
to accelerate production of longlived wastes before we know what
we are going to do with them.”

“Barth scientists can indicate which sites have been relatively stable
in the geological past, but they cannot guarantee future stability,”
declared Dr. Newell Trask, the leader of a team of USGS geologists
and hydrologists which investigated radioactive waste disposal in
1978. “We still don’t know enough about such major geological
events as earthquakes and climate changes to predict their occurtence
and effect for the next thousand or hundreds of thousands of years.”

“What we are doing,” says Lorna Salzman of Friends of the Earth,
“Is storing waste without knowing whether it will in fact be isolated,
and none of us will be around to know if the scientists are right or
wrong.’”

Even the general manager of Electricite de France, Marcel Boiteux,
admits that ‘it is natural to have scruples about leaving behind such
a present for future generations.”*

As Illinois Attormey General William Scott has said:

. . . on the whole problem of the storage of hazardous
wastes (the state government thinks) of it so far in terms
of . .. some vague ides of thorium dust, gpent fuel rods,
instead of thinking of people with birth defects, brain dam-
age, people dying horrible deaths of cancer.

.« . If the people who were exposed to . . . radioactivity
would all of a sudden drop over. right away, then you could
relate to if. But the fact that the . .. radioactivity will
cause bladder-cancer 15 or 25 years from now, does not imme-
diately surface, so the problem is not that dramatic.

. « - Wehave a time bomb ticking already. **

*Nuclear Power, edited by John Lambert, agenor, Brussels, Belgium, 1975.
**Testimony before a subcommittee of the House Committee on Government Operations,
September 22, 1977.
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Can radioactive wastes be rocketed into spacé?

Former U.S. Energy Secretary James Schlesinger suggested this but
the costs have been projected at billions of dollars a shot and it is
deeply feared that if the rocket explodes the entire global atmosphere
would be condemned to perpetual radioactive fallout. Other specula-
tive and highly<criticized schemes have been to put radioactive wastes
in the ice caps and in cracks in the ocean floor.

~ What happened at the radioactive waste dump
in the Soviet Union in 19567

It was an -explosion of nuclear wastes stored underground, con-
taminating an area the size of Rhode Island, the kind of accident
that was feared could happen at Hanford.

Nuclear Disaster in the Urals by Soviet scientist Zhores Medvedev is
a book (published by W. W. Norton & Company, 1979) about the dis-
aster, what Dr. Medvedev describes as “the biggest nuclear tragedy in
peacetime that the world has known” and producing “‘the largest
radioactively contaminated ecological zone in the world.”

The U.S. Central Intelligence Agency, at the request of Ralph Na-
der’s Critical Mass Energy Project in 1977, released documents de-
scribing the aftermath of the accident. In one, “a strange uninhabited
and unfarmed area” was described. Reported a traveler in the region:
“Highway signs along the way warned drivers not to stop . . . because
of radiation. The land was empty, there were no villages, no towns,
no people, no cultivated land, only the chimneys of destroyed houses
remained.”

Here is 2 segment of one CIA document:

-3 ATRLSEED FOR MELEASE - .

bite 5.‘@%"?;7_- AN
szh tm' cﬁ“@

In spring 19587 Sl I gl Al R ey he heard
I'rom Beveral people thav 1drge areas north of Chelyabinalt
were contaminated by radiosmciive waste Irom a puolear plant
operating at an uownowe 3ite neap Kyshtym, & town 70 kilo-
meters northwest ol Chelyabinzk on the Chelyuoinsk-Sverdlovek
railroad line. It was general knowledge that the Chelyabiusk
area had an abnormally high number of cancer cases. To go
swinming in the numercus liékes end rivers in the vicinity was
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considered & fieclth hazard by some pecple, Feood brought By
the peasanta ko the Chelyabinsk market irynck) was checked by
the munlecipal) health authorities in a sm2ll house at the mar-
ket entrance whare tha peasants also paia thelr sales tax.

How radloactive food was deatroyed was unkrown to scurce. Food
delivered to the plants, schools, etel, by the Lolkhozy~ and
sovkhozyr wea prohably examined by the latt=r themszIves: Un-
£11 195B pascvengars were checked at the Kysniym railway sta--
tion, and ucbody could enter the town without a mpezial permit
By what auihority the permii, was lasued and why the checﬁins -
waa discontirued in 1958, source was unabic bto say., In addi-
tion, sowe villages in the Kyshtyx area had been contaminated
and burned down, and the inhabitants moved into nhew ones built
by the governnent. They were allowed to take with them only
the clothes in which they were dressed.

Hundreds of people were reported killed, thousands contaminated.
Hunting and fishing were prohibited in the south and central Urals.
Entire lakes and stream systems were saturated with radioactivity.
Strontium-90 levels in one lake exceeded the Soviet drinking water
standard by a factor of 5,000. One CIA document said people in the
region “grew hysterical with fear, with the incidence of unknown
‘mysterious diseases breaking out.’” One source wrote of a “terrific
explosion” accompanying a massive release of radiation over the area.
“Very quickly all the leaves curled up and fell off the trees.”

Another report describes a scene in a local hospital, “Some of them
were bandaged and some were not. We could see the skin on their
faces, hands and other exposed parts of the body to be sloughing off.
These victims of the blast were brought into this hospital during the
night. It was a horrible sight.”

The U.S. government, in this study of the Soviet nuclear accident,
declares a “significant area” was involved.

Due to the high population density in this region
{the industrial Urals, 95) and the reported level of 905r contamination

alone {100,101), the incident probably resulted in the evacuation

and/ar resettlement of the human populatien from a significant area,
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This is based on the government’s discovery that thirty Russian
communmnities are now literally off the map.

Comparisons of high-resolution (1:250,000) maps of the area between
Cheliabinsk and Sverdlovsk based on materials produced before
(1936-1954) and after the accident (1973-1974)}, respectively, indicated

the deletfon of ever 30 names of small comnunities (< 2000 population)

within the dashed area of Fig. 1. None of the names of towns and
villages shown on the earller editions within the 70-km-long
sasthwest-northeast running arm of the dashed area appear on the later
editions. A somewhat wider zone (10-15 km vs 7 km) runs in a
scutheasterly direction toward the Sverdlovsk-Cheliabinsk highway,
generally along the Techa River; however, names of a few communities
sti11 remain in this area. A number of the communities whose names no
longer appear had evidently grown to > 2000 population size by the late
1950's as thair presence on Tow-resalution atlases (9,106) tastifies
(Boyevka, Yugo-Koneva, and Russkaya Karabolka in the northeast arm and
Metlino and Asanova in the southeast arm of the dashed area in Fig, 1).
Further, population centers in other parts of the region appear to haye
developed extensively in the same period; nowhere else in the
Sverdlovsk-Cheliabinsk area has such extensive deletion of community

rames occcurred. Collectively, this information could be construed to

indicate the relocation of the human inhabitants from the arza in a

time frame consistent with the contamination incident.

It seems rather apparent that the Soviet nuclear program has had

to contend with a catastrophe involving reprocessed nuclear wastes.
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What about the notion of *air-cooled”
concrete canisters of waste?

This is yet another scheme. Here’s a rendition of it by the Atomic
Industrial Forum, Inc., the nuclear industry trade group:

Dr. Richard Webb calculates that because of the huge volume of
radiocactive waste involved “a land area of the size of Massachusetts”
would be needed for the projected twenty-five to seventy-five million
canisters, and the amount of concrete needed to make them would be
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five to fifteen times the amount of concrete used to pave the present
system of superhighways in the United States.” And, he notes, each
capister could undergo a meltdown of the hot nuclear waste inside if
the air was blocked.

What about the claim that there is more radioactive waste from
the military nuclear program than from nuclear power plants?

In volume, existing commercial wastes equal and will soon exceed
military wastes. As a recent Congressional report declared:

Contrary to widespread belief, the accumulated inventory
of fission products generated by the still small U.S. civilian
nuclear ;d)ower industry may already be comparable to that
generated in the past by U.S. military nuclear programs.

Most important, commercial wastes are far more toxic than the
military wastes; they contain many times more fission products, and
at this point are building up much faster than military nuclear garbage.

So how is the government dealing with the thirty tons of
high level waste a nuclear power plant produces yearly?

With storage pools for spent fuel at nuclear plants filled to capacity
(and the nation’s reactors facing shutdown with no more room on-site
to store spent fuel) the federal government is now planning to expand
three nuclear sites, at West Valley, N.Y., Barnwell, 5.C. and Morris,
Ill.—and turn them into vast “storage areas’’ for spent fuel. The spent
nuclear plant fuel will be stored in mazes of pools of circulating water.
These facilities are to be called “Away-From-Reactor”™ (AFR) sites.
By the middle 1990, said the Carter administration in early 1980,
it hopes that a plan might be devised on what to do with the spent
fuel after that.

Would reprocessing help?

What is called “reprocessing”—the extraction of much of the plu-
tonium and unused urarjum from nuclear waste for re-use as fuel, by
stewing the waste in acid—still leaves everything else, all the other
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fission products, the bulk of the waste. And huge amounts of radio-
active gases would be released during reprocessing—enough krypton-85
that alone could exhaust the allowable exposure of the general popu-
lation to radioactivity. Further, reprocessing is another case of reality
not matching technological fantasy. A few examples: Getty Oil open-
ed its Nuclear Fuel Services reprocessing facility in West Valley, New
York in 1966. There was constant pollution of the air, land and
water in the messy process and widespread contamination of workers.
Many young people were hired briefly as “‘sponges’ or “jumpers”—
waorking on tasks requiring them to absorb maximum radiation doses,
after which they were fired.* Getty Oil shut down the facility in
1972 and decided to abandon it in 1976—leaving 600,000 gallons of
high-level radicactive waste bubbling in tanks ready to give out and
at least $480 million needed, perhaps $1 billion, to deal with the
mess. The State of New York was forced to take over the facility.
General Electric tried to open a reprocessing facility in Illinois in the
early 1970°s but gave up after spending $64 million and finding it
didn’t work. And now a subsidiary of Gulf Qil Company has built
and plans to open a reprocessing plant near Barnwell, South Carclina.

What about the nuclear plants themselves? What will
happen to them after their thirty-year lifetime?

The nuclear industry and government talk of reactor decommission-
ing but it is yet another untried, toweringly expensive theory-—cur-
rently estimated at twenty-five to one hundred per cent of the origi-
ral cost of constructing a nuclear power plant,

Here is the Coniptroller General’s report on the matter:

*Some 1,400 men, most of them just over 13, were used as “sponges” at West Valley be-
tween 1967 and 1972 when the facility closed. *“It was unskilled labor. Sometimes it only
involved turning a bolt,” sald public rélations man Steve Sass of Nuclear Fuel Services, in
1979. Dr. Bross said, “One guy would go in, turn a screw a quarter of a tum, then rush out.
It was the most callous uge of human beings since the slave trade.”
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REPORT TO THE CONGRESS

ST g,
L I

CR Y BY THE COMPTROLLER GENERAL
&35  OF THE UNITED STATES

Cleaning Up The Remains Of
Nuclear Facilities--
A Multibillion Dollar Problem

Energy Research and Development Administration
Nuclear Regulatory Commission

The probletn of protecting tha public from
the hezards of mdiation fingsring at nuclear
facilities which are no longer operating needs
Federal atten jon If s strategy for finding a
salution Is to be develtoped.

The solution doubtiess will ba axpensive--but
the expense should be known so the responsi-
bie parties can plan for the inevitable cost. A
strategy to clean up these privately and fed-
erally owned nuclear facilities, ich con-
tinue 10 accumulate, canrot be developed
until basic questlons on the magnltude of the
.problem, such as costs, radinacilvity, and
timing, have been answered.

EMD.7746 JUNE 16, 1977
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CHAPTER 2

FACILITIES AND ACTIVITIES

THAT MUST BE CLEANED UP

While a nuclear activity is ongoing, the materials,
eguipment, and facilities that come into contact with a nu-
clear reaction or radicactive material could become contam-
incted or radicactive. Once the activity is ended, disposing
of these items oresents special problems, Facilitles once
used for nuclear activities cannot be abandoned if radioactive
materials remain that present » radiatlon hazard. Structural
materials ox eguiprent cannot be recycled if they have been
made unsafe by contact with a nuclear activity. A nuclear
aperations building cannot be reused for other purposes unless
radioactive materiels and contamination have begn removed or
reduced to acceptable levels.

Many types of nuclear facllities must be prevented from
endangering public health and safety. Each type will have
to be handled, or decommissionad, in a different way. A major
factor in determining the best way is the nature of the radi-
ation hazard at the facilitgy.

Two types of hazards could be invelved in a nuclear facgil-
ity: induced radicactivity and surface contamination. Induced
radiocactivity results from a nuclear reaction and is embedded
in the eguinment or materiel coming into contact with the
nuclear reaction. This induced a2ctivity cannot be cleaned-up
and can remain dengecous for thousands of years. For this
reason, a structure containing induced radioactivity should be
dismantled at some toint in time. This should be done before
the structure beginu. Yo deteriorate, thus perpitting the radio-
activity to enter the environment.

Surfxce contamination results from facllities or equio-
ment comin¢ into contact with radicactive material. BAs opposed
to induced activity, material having surface contamination can
often be cleaned up by scrubblng and washing.

In d»scribing the cleaning-up process, the words decon-
taminatisn and decommissioning are often used. Irn this report,
decontariination denotes the process nf cleaning-up surface
contamination. Decommissioning is a term used by NRC and ERDA
to Ilndlcate the closing or shutting down of a facility with
some actions taken to prevent--at least temporarily--health
and safety problems. It does not necessarily denote a per-
manent sclution to cleaning=-up the facility.
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The report declared:

CHAPTER 4
MAJOR QUEBSTIONS REMAIN UNANSWERED

To begin to grapple with the far-reaching problems of
decommissioning reguires answers to some basic guestions.
In our review, we found that the guestions listed below and
discussed in the following section have not been answered.

-~How much will decommissioning cost and who
ghould pay?

-~How should nuclear reactors be decommissioned?

--What is the extent of th® decommissioning problem
for accelerators?

—-Are standards needed for induced radiation?

—-What should be the limits on acceptable radiation
levels?

=~What more should States do to plan for
decommissioning?

DECOMMISSIONING-—-HOW MUCH WILL
IT COST AND WHO SHOULD PAY?

Privately owned facilities

The total cost to decommission privately owned nuclear
facilities in the United Statas {s unknown. Vary few studies
have been made on the subject. In fact, %o the best of our
knowledge, only one major study on the ¢ost to decommission
commercial nuclear reactors has been done to date, and ancther
NRC-sponsored study is in process.

A 1979 NRC report places hope in “entombment.”

3.4 ENTOMBMENT

The operations required for entombment include, basically, chemical decon-
tamination where necessary, and storage, in the containment building below the
operating floor level, of as much as possible of the coentaminated equipment
and matarial located elsewhere in the power plant. A continuous slab of con-
crete is then poured above the cperating floor leve! in the containment buiid-
ing, and all wall penetrations below the floor level are sealed., *

*From: “Technology, Safety and Costs of Decommissioning A Reference Pressurized Water
Reactor Power Station,”” U.S. Nuclear Regulatory Commission, 1979,
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Essentially, this means blighting the world’s landscape with cement-
ed-over billion dollar devices that could be used but thirty years and
then must be guarded perpetually . . . or else.
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CHAPTER SIX

Economics and Jobs

What about the claim that nuclear power is an
inexpensive souce of energy?

This was for a brief period, a hope of the nuclear industry. In 1954
former U.S. Atomic Energy Commission chairman Lewis Strauss
spoke of electricity from nuclear power as *‘too cheap fo meter.”” In

fact, it is the most expensive energy source—and its price continues
to skyrocket.

This is because of:

CAPITAL COSTS. Nuclear plants tumed out to be exhorbitantly
expensive to build. Extremely complex anyway, their inherent danger
has required all sorts of back-up and emergency systems not required
for safe fuel. And as accidents have piled up, more and more sys-
tems have been needed to try to deal with the host of problems and
dangers. They now cost over fifty per cent more to build than con-
ventional power plants.

CAPACITY. Nuclear plants have been able to operate only a little
more than half the time. Their complexity, the pressures under which
they operate, the deterioration caused by radioactive bombardment—
all of this leads them to be plagued with troubles. And as they get
older they are more prone to breakdown, like any machine (and
accidents are expected to increase).

FUEL. The price of uranium has quadrupled in the past seven years.
As supplies shrink, it will become an event more expensive fuel source.
Indeed, a severe worldwide uranium shortage is projected soon.

OPERATION. The costs of trying to keep nuclear plants going has
turned out to be enormous, not only because of their complexity and
chronic breakdowns but also due to the difficulty of repairs. Workers
must be found who will labor in areas hot with radioactivity. They
must work quickly for a very short time (often just a few minutes) for
as they work they are undergoing maximum radiation abscrption or
“burn out.” On one repair of piping at Consolidated Edison’s Indian
Point I plant, which could have been made in short order by a few re-
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pair people in a conventional power plant, it took eight months and
700 workers; it cost $1 million.

And then there are the many “hidden costs,” particularly those in-
volving the billions upon billions of dollars in governmental subsidies
nuclear power has received —all paid through your taxes.

These extra costs include:

INSURANCE SUBSIDY. Without the Price-Anderson Act limiting
the liability of a utility for a nuclear plant catastrophe to a fraction
of the expected cost, utilities would have to pay $23.5 million per
plant per year for insurance on the private market, former Pennsyl-
vania Insurance Commissioner Herbert Dennenberg has calculated.
But no insurance company would even take the risk.

ENRICHMENT. The government plants which were set up to
“enrich” or concentrate the U-235 in uranium to make highly fission-
able material for use in atomic bombs are now simultaneously and
primarily used to prepare uranium for nuclear power plants; the
government has charged only a third to a half of what was figured out
to be the ‘“‘commercial rate” for doing this. Some thirty-five per cent
of the enriched uranium produced at these plants is shipped to other
nations, also at a cut-rate to fuel their American reactors. These bil-
lion-dollar uranium enrichment facilities, incidentally, consume three
per cent of America’s electricity, substantially diminishing any con-
tribution to the electric supply by nuclear power.

TAXPAYER SUPPORTED RESEARCH AND DEVELOPMENT.
Many billions have been spent on government sponsored research
into civilian nuclear power at the string of national laboratories and
associated facilities (Oak Ridge National Laboratory, Brookhaven
National Laboratory, Savannah River National Laboratory, Argonne
National Laboratory, Puerto Rico Nuclear Center, Idaho National
Engineering Laboratory, among others) set up across America by the
U.S. Atomic Energy Commission for that purpose. These are research
and development facilities for the nuclear industry, compliments of
the American taxpayer. The major share of U.S. research and devel-
opment in energy, now under the U.S. Department of Energy, con-
tinues to go into nuclear power.

An extensive analysis of costs o conswners was made in 1978 by
the Critical Mass Energy Project and the Environmental Action
Foundation.* They surveyed America’s 100 largest electric companies

¥“Nuclear Power and UtiHty Rate Increases,”” Washington, D.C., June 30, 1978.
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and concluded that “the use of nuclear power to generate electricity
has usually resulted in higher utility rates for consumers. These find-
ings have grave implications for consumers in many parts of the coun-
try where nuclear reactors are now under construction or are in the
planning stages . ... The data suggests that long-held claims of con-
sumer savings is largely a myth, Rather, this study shows . .. a strong
correlation between the use of nuclear power and the rise in electric
rates.”’

Meanwhile, the reactor manufacturers are having a rough time—even
with the lavish government hand-outs. As the 1978 Congressional
report,* “Nuclear Power Costs,” notes:

Dr. Bertram Wolfe, general manager of nuclear engineering ro-
grem operations of General Electrie Co. in San Jose, Calif., sald that,
without a sustained average of 16 to 20 orders a year, “the present
structure of the industry is not going to be able to hold out.”

Westinghouse has said its commercial nuclear division stopped
growing about 2 years ago. (It received only four domestic orders for
nuclear plants in 1975 smcgi none since then,) ®

General Electric reportedly faces losses of $500 million, Babcock
& Wilcox faces a $200 million loss, and Atomic General, a Gulf Oil
subsidiary, was forced to withdraw from the nuclear business in No-
vember, 1975. Nor are foreign nuclear vendors faring any better, ac-
cording to the same report. The British nuclear industry has received
no orders for plants since 1970 and West Germany and Japan are
facing virtual nuclear moratoriums because of increasing public op-
position. The West German company Kraftwerk Union d%dp not make
a profit from the time it was set up in 1969 until 1978, The recent
profits were due to two big orders from Iran and Brazil. Of the 10
domestic orders it received since 1973, seven are not being built be-
cause of public opposition. The Canadian nuclear power agency,
Atomic Energy of Canada Ltd. was expecting losses of $200 million, 21

If nuclear power is as economically competitive with other energy
sources as its supporters claim, why are nuclear vendors facing such
immense financial losses?

Other “‘hidden costs’ include governmental support for storage of
waste, the uranium depletion allowance—twenty-two per cent com-
pared to ten per cent for coal--and these, listed in the Congressional
“Nuclear Power Costs™:

*The Congressional Committee which made the report was chaired by Representative Lec
Ryan, killed in Jonestown, Guyana in 1979.
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Other costs associated with nuclear power which have a significant
bearing on the cost of that power will also be examined. These include:

“Phantom taxes,” or tax costs anticipated by utilities and charged
to customers, but never required to be paid by those utilities to the
U.8. Treasury. These “taxes” netted utilities $1.5 billion in 1975,% and
$2.1 billion in 1977.%

The “F'uel Adjustment Clause,” which allows a utility to adjust
its rates automatically to account for changing fuel expenditures.
Rate-setting hearings are bypassed either permanently or temporarily.
The clause has also servec{ to insulate utilities from the risks asso-
ciated with nuclear plant operations by allowing utilities to adjust
their rates to reflect almost any unexpected occurrences, such as plant
breakdowns. The cost of substitute power from coal- or oil-fired
plants is charged to customers through this clause, instead of being
absorbed by utuity stockholders.*

“Construction Work In Progress” (CWIP) allows utilites to charge
customers now for current construction costs of powerplants, Cus-
tomers pay more, and over a longer period of time, for electricity that
will not be produced until some time in the future when the plants
are completed. CWIFP boosts electric rates by as much as 15 percent
and enables a utility to reduce its need to borrow money by requiring
customers to provide capital for new construction. This is especially
imlportant for the construction of nuclear plants with their high capi-
tal cost. 1

Then there are the potentially enormous costs associated with the
“back end” of the fue%)cycle. The costs of virtually indefinite radio-
active waste storage and decommissioning of the nuclear plant remain
essentially unknown, and, in most cases, have not been factored into
the price the present-day consumer pays for nuclear-generated
electricity.

*“The conclusion that must be reached,” declares investment coun-
selor Saunders Miller, a specialist in energy costs, “is that from an
economic standpoint alone, to rely upon nuclear fission as the
primary source of our stationary energy supplies will constitute
economic lunacy on a scale unparalieled in recorded history, and
may lead to the economic Waterloo of the United States.”

“Never in history has there been a plan to have the entire economy
of a large industrial nation so dependent upon a technology built
on so0 fragile an economic foundation,” he says. He calculates the
planned American nuclear energy program costing $5.8 #illion in
plants and support facilities, “This compares with the estimated
$160 billion figure for Vietnam, which merely culminated in double-
digit inflation . ... On a national scale, the deleterious effects upon
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the economy would make the perturbations and inflation caused by
the Vietnam War pale into insignificance.””*

Barron’s, the financial publication, in a review of Miller’s 1978
book, The Fconomics of Nuclear and Coal Power, concluded: “If the
top executives of every electric utility in the nation—not to mention
the utility regulators—read Saunders Miller’s new book ... most
nuclear plant construction projects would be scrapped.”

These trillions of dollars would be going to an energy form—elec-
tricity—which can now and in the future only be a small fraction of
total energy. Electricity can ncver be a principle energy source.

As energy economist Vince Taylor explained in his 1979 report
for the U.S. Arms Control and Disarmament Agency entitled Energy:
The Easy Path:

The Limited Potential of Nuclear Power

Muclear electric power will be able to make, at best, only a marginal
contribution to future energy supplies in the next twenty-five oxr so years.
This marginal contribution will not significantly lessen dependence on the
Middle East nor reduce anticipated growth in consumption of ofl and gas and,
thus, will do little to avert the energy shortages that, in the cenventrional
view, threaten to occur near the end of the century. No complex analysis is
required to understand the limitations of nuclear—electrilc power. Electricity
18 a special, very expensive form of energy, and eccnomic considerations tend
to restrict the use of electricity to those applications where 1lts gpecial
properties justify its premiuam price. A8 a result, in the major industrial
nations, the share of electricity in total end-use energy ranges from 10 per-

cent in the United Stateas to 15 percent in Japan.

Because electricity is so ubiguitous and noticeable, for instance in
lights, TVa, refrigerators, air conditioning, hi-fis, its swall share in total
energy. consunption probably comes as 8 surprise to many pecple, who intuitively

believe that electrieity conmstitutes a major part of the total. The electrical

*The Economics of Nucdlear and Coal Power, Praeger Publishers, New York, 1976,
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share iz so small because electricity 1s used almost entirely for lighting and
for driving stationary motors. Only a very minor pertion of electricity is
uged for heeting and transportation, reflecting the high cost of elactricity
relative to oil and gas for these uses. Yet, heating and transportation are

the dominant users of enargy in all induserial economies.

If nuclear power is to reduce the shave of energy provided by scarce
fogsil fuels beyond the point possible by replacing oil ard gos in present
electrical generation, electricity must in the future perfurm functions that
ara now performed by directly consumed fossil fuels. A detailled survey of the

possibilicies for such substitutions shows them to be severely limited.

& Ton percent of directly-consumed Fuels were used as chemical feedstocks

for highway paving, coffering no posszibilities for nuclear electricity.

e Thirty percent of directly-corsumed fuels were used to provide process
heat in industry. Switching to nuclear electricity would cost over

4 times as much as continued use of fuel oil,

@ HMotor trangport accounted for about 35 percent of directly-consumed
fossil fuals. With present technology, clectric cars gre generally
inferlor to gasoline gutomoblles in cost, performance, durability, and
range. Congldering that they mugt compete with new, far more efficiant
generations of gasoline-powered autos that are in prospect, electric
carg seem unlikely to take over more than a minor share of tle transg-

portatdon market during this century.

e The remainlng, mejor use of fossil fuels, space heating of buildings,
represented about 20 percent of the retal. Although heat pumps can
reduce the economic disadvantage of nuclear elactricity for heating
buildings, the present cost of this method of heating d1s still about
twlce as wuch as oll per unit of delivered hest. TFurther, if heat

pumps were to provide one-fourth of the egtimated heating requirements
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of new dwellings constructed between 1975 and 2000, their contribution
in 2000 would amount to only about one percent of 1975 end-use energy

consumption.

In sum, there is litctle prospect for a substantial increase in the present,
small ghare of energy consuasd in the form of electricity. A similar look at
the structure of energy use in Japan and the major cowntries of Europe ylelds a

similar conclusion.

In the 1960’ the two principal manufacturers of nuclear power
plants, Westinghouse and General Electric, all but gave away reac-
tors in what were called “turnkey’” deals: at a fixed price G.E. and
Westinghouse would build plants for utilities and take the losses
(which totalled more than $850 million for the two firms). At the
same time the U.S. government began a “Cooperative Power Reactor
Program” distributing $260 million to utilities to build nuclear plants.
The utilities were thus lured into a nuclear “bargain.”’

Their greatest concern from the outset was their liability to pay for
catastrophic damage which, it was clear from the start, nuclear plants
are capable of inflicting.

But with the passage of the Price-Anderson Act (1957) which
relieved them of most of the liability, the utilities figured that the
nuclear business might be profitable for them. That is because of the
way utilities are set up financially,

The U.S. government allows them to be monopolies. In the absence
of competition their profits are set by regulatory commissions on
the basis of capital investments. It’s a “‘cost-plus™ game for utilities:
the more they buy and build, the more money they can make.*

Do they offer savings to consumers? No.

For it’s the ratepayers who finally pay the bill for the utilities’
power plants. Utilities using nuclear power to generate electricity
normally charge the highest rates. .

Richard Morgan of Environmental Action, author of Nuclear Power:
The Bargain We Can’t Afford, told the House subcommittee which
assembled “Nuclear Power Costs™:

*See Ron Lanoue, Nuclear Power Plants: The More They Build, The More You Pay, 1976,
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“What I suggest is a dose of free enterprise. Get rid of all the finan-
cial subsidies and let the utilities take their own risks on nuclear
plants. Then I think we will see nuclear power die a quiet death.”

Meanwhile, there is the impending uranium shortage.

As the Atomic Industrial Forum admitted in 1977:

The light water reactors coming on line through the remain-
der of this century will likely consume all estimated eco~
nomie U.S. uranium supplies, proven and potential, during
their lifetimes, * ‘

“The best scientific evidence available indicates when the sum of
all U.S. uranium reserves are developed, no more than the equivalent
of 100 large nuclear power plants’ in addition to those already built
in the U.S. “could ever be fueled,” declares John Berger, former en-
ergy projects director of Friends of the Farth.

He adds: ‘“Moreover, the developing worldwide uranium shortage
indicates that the tremendous uranium requirements of the U.S.
nuclear industry are unlikely fo be met by importing uranium from
abroad. Reactor-grade uraniwm is an extremely scarce world resource
and world uranium supplies are not at our disposal; a great many
other countries have laid claim to them. Furthermore, international
uraninm producers are organizing into an effective marketing organi-
zation or cartel, and dependency on a bloc of uranium producers
does not bring the U.S. any closer to energy independence than does
dependence on foreign oil producers.”

The Congressional panel’s report declares:

. Having been subject to the whims of the OPEC countries in the
past, the United States should not leave itself vulnerable to another
cartel that could have power over energy supplies.

“The economics of nuclear power are bad and getting worse,”” says
energy consultant Charles Komanoff. “In my judgement, no utility
executive with an accurate perception of the costs of nuclear power

*From *‘Assessment of the Nuclear Fuel Cycte,” Atomic Industrial Forum Committes on
Fuel Cycle Policy, 1977.
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and a sincere desire to minimize costs would propose ordering a new
nuclear plant.”

The author of three books on power costs, counselor on energy to
seven state governments, to the federal government and to many local
governments, Komanoff calculates that nuclear power now costs an
average of twenty-two per cent more than electricity from coal,
throughout the U.S.

Broken down by U.S. region by kilowatt cost, the figures are strik-
ing. Note that in the Northwest, nuclear power is forty-nine per cent
in excess of coal costs.

Rogion Coal Cost Nuclear Cost Excess Nuclear Cost
Northeaat 5.5¢ 5.69 pLY
Eaat North Central 4.69 5.4¢ pE:1Y
South Atlantiao 4,69 5.2¢ bALY
South Central 4.20 5.2% 23%
West North Qentral 4.30 5.4¢ 25%
Mountain & Pacific NW 3.69 5.4¢ 49%
California 4,56 5,60 25%

An even cheaper alternative than coal is solar power.
“Nuclear Power Costs” recognizes this.

If the Federa] Government spent onlf/ a small fport,ion of what
it has already s;ient on nuclear power development for the comraer-
cialization of solar power, solar generated electricity would be eco-

nomically competitive within five years, in the view of many experts.

Indeed, John O’Leary, a deputy secretary of the U.S. Department
of Energy, testified before the House panel in 1977:

A solar power breskthrough will solve the energy crisis
once and for all ... A viable plan to use the inexhaustible
solar power source is reachable within 5 years.
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“Nuclear Power Costs’ stresses the versatility of solar power:

Solar energy is not only energy derived directly from the sun, it
also encompasses. wind power, water power and biomass. The largest
Eortion of current commercial solar usage is of biomass—that is,

ioconversion or the production of fuels frem wood, dung, crop
residues or other agricultural material which store energy from the
sun. This accounts for 90 percent of all energy used in many Third
‘World countries.

The world’s oceans are another source of solar power. Ocean thermal
electric conversion (OTEC) plants could use the ocean as a free solar
collector and storage system and are unaffected by whether the sun
shines or not. Because the ocean’s temperature hardly varies, these
plants could be a steady, round-the-clock source of power.

About one-fifth of all energy used throughout the world now comes
from solar resources. By the year 2000, these renewable sources could
provide 40 percent of all needed energy and 75 percent by 2026.

As the Club of Rome, a group of European thinkers and statesmen,
says: “We can choose the solar alternative to achieve a permanent,
clean source of abundant energy in a fully ordered and economically
feasible global transition. Solar energy will prove to be economically
the least expensive and socially the most affordable path.”

Another healthy option is energy efficiency.
Notes “Nuclear Power Costs’”:

More than half the current energy produced in the United States
is wasted. For the next 25 years the Iﬁlited States could meet all its
new energy needs siroply by improving efficiency. The energy saved
could relieve the immediate pressure to commit enormous resources to
energy sources such as nuclear power, before all alternatives have been
fully explored. Reducing energy demand through conservation would
be safer, more reliable and less polluting than producing energy from
other sources. Most importantly, & strong energy conservation pro-
gram would save consumers billions of dollars a year.**’

Conservation means many things. It means conservin%) by such
methods as more efficient use of energy through insulating buildings,
refitting furnaces, and cutting electric demand during peak hours. But
it also means recovery—recovery of energy from garbage and waste
and reusing industrial steam, by a process known as cogeneration.

The potential energy suppiies from these methods are enormous.
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For example, the California Energy Commission found that the poten-
tial for industrial cogeneration in that State alone could be as much
as 6,700 megawatts by 1985528 That is equivalent to the generating
capacity of about five nuclear plants.

Americans waste more fuel than is used by two-thirds of the world’s
population. Nowhere is this more evident than in over-air-condi-
tioned, over-heated and overlit American buildings. The World
Trade Center in New York City—where one person working at night
at his desk must turn on & quarter-acre of lighting—is a perfect exam-
gle. Those twin buildings use more electricity than the entire city of

chenectady, N.Y 3%

The American Institute of Architects (ATA) has reported that a
commitment to developing energy-efficient buildings could alone save
more energy by 1990 tﬁan nuclear power is projected to supply at that
time even at historical growth rates.s2°

Richard Stein, Chairman of the New York Board for Architecture,
in his book Architecture and Energy, shows that energy consumption
could be reduced by one-half in buildings operated by the State of
New York with a capital expenditure that could be repaid by fuel cost
savings in 2 years. Much of the reduetion could be achieved through
imgr_oved insulation, temperature setbacks related to use, and reduced
an 1mfproved liahtir:fg. t is less expensive to improve energy effici-
ency of existing buil ings, he concluded, than to build a powerplant
of equivalent capacity.?

The manufacture of building materials also offers great savings op-
F_ortunities. The United States currently uses an average of 1.2 mil-
ion Btu's to decompose enough limestone to produce a barrel of
cement. In European plants, where waste heat from cement kilns is ve-
captured to preheat the limestone, only 550,000 Btu’s are needed per
barrel. In addition, Stein calculates that the electricity used in manu-
facturing unnecessary cement alone amounts to some 20 billion kilo-
watt-hours a year—roughly equivalent to the electricity consumed
by 3 million families.®#2

In view of this, it would appear the United States could reduce its
energy consumption by 40 percent or more, without, adverse effects on
industrial output or individual lifestyles and with the positive
effects of increasing employment and reducing inflation and pollu-
tion.?* Furthermore, since prosperous and highTy industrialized coun-
tries such as Sweden and West Germany consume about 40 to 50 per-
cent less energy per capita than we do, it would appear there 1s a
significant potential for energy savings.

P

- There i3 no one-to-one relationship between energy use and well-
being as energy producers would have us believe. Those who say,
“The more energy we use, the better off we are. If we want to be even
better off in the future we will have to use even more energy. Energy
cm_lgerva,tion would mean a poorer America,” do not have convinecing
eviaence.
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In recent times, as demand for electricity declines, interest rates are
high and modifications are required because of the Three Mile Island
accident, gloom has pervaded the economic side of the nuclear indus-

try.

‘“Nuclear Energy: Dark Outlet,”” was a 1979 report of The Washing-
ten Analysis Corporation, a subsidiary of Bache Halsey Stuart Shields.
The financial prospects for nuclear power are summarized in the re-
port’s opening statement: “Washington Analysis Corporation esti-
mates the overall prospects for the domestic nuclear industry as
highly unfavorabie.”

General Public Utilities, the owner of the Three Mile Island plant,
has been brought to the brink of bankruptcy by the accident. A year
after the accident, the firm’s stock, which had been selling for $17 a
share is down to less than $5. It still could not use either of its reac-
tors on Three Mile Island. And to replace the electricity the complex
had provided, it has had to borrow heavily to purchase substitute
power, creating a sevete drain in cash and raising the specter of bank-
ruptey. In a 1979 annual report, the company’s auditors, Coopers
and Lylbrand, questioned whether the utility would be able to “con-
tifiue as a going concern.’” The company, which has three subsidiaries,
Jersey Central Power & Light, Metropolitan Edison and Pennsylvania
Electric, has been having difficulty raising its rates as ratepayers have
balked at bailing it out.

Three Mile Island was an “eye-opener” to the utilities “who jumped
into the nuclear industry in the 1960’s. ... They thought the Price-
Anderson legislation was going to save them,” says former General
Electric nuclear engineer Gregory Minor. But they “never anticipated”
the huge costs for buying substitute energy and clean-up in a some-
what less than catastrophic accident.

What about jobs?

Here apain, the hype has been one thing, the facts another. As the
Congressional “Nuclear Power Costs” concludes:

Nuclear plants are capital-intensive and thus produce few jobs.
Renewable energy sources such as solar and conservation are not capi-
tal intensive, and are expected to produce many jobs—500,000 con-
struction jobs for solar hot water installation alone—or three times
as many jobs as produced by the nuclear industry.
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A detailed study on the issue was completed in 1979 by the Council
on Economic Priorities. For two and a half years Long Island, N.Y.
was the focus of an analysis (partially funded by the U.S. Department
of Energy) comparing ‘‘the employment and economic impacts’ of
nuclear power in relation to solar power and energy efficiency.

A local utility had proposed to build a two-unit nuclear facility. The
Council compared the number of jobs that would be generated if the
same amount of money went instead to a variety of solar and energy
efficiency measures, the technology for which “is readily available”
and which would meet the same energy needs. Its study concluded
that the solar/energy efficiency path would produce 2.2 times as many
jobs locally, for each dollar spent, as the nuclear project.

Only residential solar and energy-saving elements were considered
(among them: passive solar systems, solar hot water heaters, weather-
stripping, improved wall and attic insulation, night set-back heating,
automatic flue dampers, attic fans, insulation of storm windows and
doors, hot water tank re-insulation, heat exchangers and the use of
energy efficient appliances). ““If the same measures were extended to
the commercial and industrial sectors of Long Island’s economy,”
said the Council’s 300 page report, Jobs and Energy, ‘‘energy savings
and job generation would be far greater.” Its analysis shows that “on
a dollar-and-cents basis, nuclear power does not make sense.”

The Council® stressed that the solar/energy efficiency path created
not only more jobs but a better distribution of employment than
nuclear power.

Other studies by the states of New York and Massachusetts also
have concluded that alternative energy forms produce more jobs
than nuclear power.

In their 1977 report, “Jobs and Energy,” Environmentalists For
Full Employment concurred:

A recent perceptive ERDA report has recognized that
among other aspects of the nation's energy dilemma, unwar-
ranted “fear of unemployment is a key political fact.”"** This
will be true as long as energy monopolies insist on threatening
economic depression and unemployment if their expansion
of vast, complex, costly and centralized energy systems is not
permitted to continue.

To be surs, jobs will trickle down as a result of invest-
ment in wasteful and dangerous energy systems. ERDA has
estimated that the current total employment in nuclear fission

*Established in 1969 ““to disseminate unblased and detalled information on the practices

of U.S, corperations in areas that vitally affect soclety™ and to thus “‘assure coxporate social
responsibility.”’
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electric activities is about 80,000 people: mostly engineers,
mathematicians, physical and earth scientists, technicians,
welders, plus “‘all other employees.’®" Getty 0il Company's
Nuclear Fus! Service Facility, betwesn 1966-1971, employed
an average of 1400 temporary workers each year at radio-
active “hot spaots.” To locats, repair and insulate six 4% inch
hot water pipes in radicactive areas of a nuclear reactor,
Consolidated Edison Company brought in 1500 welders, each
of whom worked 15 minutes until he had received his maxi-
mum permissible dose of radiation. Professor Irwin C. Bupp of
MIT has calculated that proposed floating nuclear power
plants will create jobs bayond thoss created by land-based
nuclear plants-—jobs in hull scraping and ferrying.

Promoters of ever-expanding deployment of nuclear and
other huge energy systems as the primary meane of providing
smployment and prosperity (such as Americans for Energy In-
dependence) try hard to portray those seeking energy efficien-
¢y and the commercialization of solar technologies as being
against "'economic growth . . . workers, the poor, and the dis-
advantaged.”

But it is the energy expansion scenario, which wastes
both capital and resources, provides only limited jobs and un-
reliable snergy sources, which caunses disease and environ-
mental destruction, which is not in the interests of ‘‘workers,
the poor and the disadvantaged,” or in the interests of anyone
else except the large energy corporations themsslves. There
are more jobs by far—and safer jobs, and there will be greater
prosperity more evenly distributed if the nation cuts back sig-
nificantly on energy waste and moves vigorously toward solar
energy. There will also be much less social and political havoe
arising from this path to energy sufficiency.

Clearly, those who seek this solution do not seek an era of
freezing and starving in the dark. They envision just the op-
posite: a time of decreasing dependence on foreign countries
and on vulnerable and speculative energy systems; a time of
abundant jobs and healthier people who live amidst cleaner
air and water; and a time when people have greater control
over their own lives and more resources with which to obtain
the goods and services which meke living easier and more
enjoyable for all. A fair and equiteble transition to a conserva-
tion and solar economy, during which ne group or class of peo-
ple will be made to bear the burdens of changing social values
and technological innovations, would mean that the entire
society would benefit greatly.

Energy corporation supporters try to suggest thai the
average Americen has no business getting involved in snergy
problems and solutions. Americans For Energy Independencs,
for example, adviges citizens to defer to “representatives’
in government, labor and industry,

P
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Many Americans are ahead of their leaders in under-
standing the causes of the nation’'s energy and unemployment
problems, They ars willing to seek solutions which may not
necsssarily coincide with corporate myths. They realize that
energy efficlency and solar technologies are the methods by
which the public can be assured that enough safs energy will
be available: that the people will be able to control its produc-
tlon and use; and that therse will be sufficient numbers of jobs
available in diverse activities throughout a prosperous nation.

In a 1980 report, “Energy And Employment,” the group declared
that *There is little indication that government policy makers’ are
considering jobs “in their deliberations. Fundamentally, employment
is not considered a major factor in selecting energy policies. Neither
are alternative technologies with their excellent job-creating possi-
bilities . . . . Without active constituency pressures it is unlikely that
employment issues will be integrated into energy policy making, or
that new technologies—with their energy-providing and job-creating
potential—will be sufficiently implemented.”

Despite the ‘‘desperation media blitz . .. that nuclear power was
necessary for jobs and economic security,” says Ralph Nader,
“citizens recognize that it is extremely expensive and employment-
inhibiting.”

Says Nader; “Even without a major accident or legislated morator-
ium, atomic power is doomed because economics—including its costs
to ratepayers, taxpayers, and future generations—will stop it. The in-
dustry may continue to stumble and bumble along, but the electrical
demand to justify the industry’s own growth projections will not
materialize. Alternatives—conservation at first, and eventually solar
power—will develop to displace and dissolve nuclear power. One dan-
ger is that the electric atom’s proponents, suffering from a Vietnam
mentality, will attempt to prop up the technology with a massive
infusion of more overt government subsidies and incentives. If that
happens, the political response will be analogous to Vietnam. The
more proponents attempt to prop up the industry, the more visible
will atomic power’s economic defects and hidden subsidies become,
the more political opposition will arise, and the more difficult will it
become to pass the next round of subsidies to keep the industry going.
In the end, the industry will have finally collapsed and the nation will
have recognized that the useless infusion of funds was avoidable.”*

*Tegtlnony before a subcommittee of the House Commitice on Government Operations,
September 19, 1977.
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CHAPTER SEVEN

How We Got So Far

How did we get so far?

The structure of what became the nuclear industrial establish-
ment—an assemblage of nuclear scientists, government bureaucrats
and giant corporations--was born innocently in the 1939 letter from
Albert Einstein to President Franklin D. Roosevelt. As earlier noted,
Einsicin and other scientists, particularly refugees from the Nazis,
were fearful that fission, just performed for the first time in Ger-
many, might be turned into a war weapon by the Nazis. The first
page of the letter proposed that the U.S. make use of fission to build
“extremely powerful bombs of a new type.”’

The second page of the letter (which is on display at the Roosevelt
Library and Museum in Hyde Park, N.Y.) laid out ways to do this:

Albert Rinsgtein

014 Grove Rd.

Hasssu Point
Peconic, Long Yslamd

Auguot nd, 193¢
¥.D+ Roosavslt,
President of the United States,

Yhite House
'ﬂ.h!ngton ’ D.C.

3irs
Some regent work by E.Parmi and L. Szilard, which has besn com-

munjcated to me in maguscript, lesds me to expesoct that the elsment uran-
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-Du

the United States has only very poor ores of uranium in yoderats
quantities. Thers ls scme good ore in Canada and the former Csechoslovakis
while the most important source of uranium is Bslgian Congo.

In view of this situation you may think it desirable to have acme
peruanant contaoct maintained between the Administration and the group
of physicists working on chain reactions in America. One possible way
of achieving this might be for you to entrust with this task & perscn
whe hns your oonfidence and who could perhavps serve in an inoffisial
capacity. His task might comprise the following:

a) to approach Government Departments, keep them informed of the
further development, and put forward recormendations for Government sctior
giving partiocular attention to the problem of sscuring a supply of uran-
ium ore for the United Statesg

) to speoed up the experimental work,vhich is at prosent baing car-
Tied on within the limits of the budgets of University laboratories, by
proviainn funds, 1if such funds be required, through his ocontaots with
private parsons who are willing to make contributions for this onuse,
and perhape oleo by obtaining the co-operation of industrial laboratories
which have the necesmary ejulpment.

I understand that Germsny hae actually stoped tho sale of uranium
from the Czechoslovakian mines which she has taken over. That she should
have taxen such enrly action mizht perhaps be understcod on the ground
that the son of the Jerman Under-Secretary of State, von Veizsiacker, is
attached to the Yaiger-Wilhelm-Institut in Berlin where some of the

Ameriosn work on uranium ie now being repeated.

Yours very truly,
Y i,

{Albert Einatein)
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Einstein would later regret what he did. “If I had known that the
Germans would not succeed in constructing the atom bomb, I never
would have moved a finger.”” He stressed that *‘we helped in creating
this new weapon in order to prevent the enemies of mankind from
achieving it ahead of us, which, given the mentality of the Nazis, would
have meant inconceivable destruction and the enslavement of the rest
of the world.” But, he went on, in 1945, “physicists find themselves
in a position not unlike that of Alfred Nobel,” the inventor of TNT,
who “in order to atone for this, in order to relieve his human con-
science, he instituted his awards for the promotion of peace and for
achievement of peace. Today, the physicists who participated in
forging the most formidable and dangerous weapon of all times are
harassed by an equal feeling of responsibility, not to say guilt.”

“Since [ do not foresee that atomic energy is to be a great boon for
a long time, I have to say that for the present time it is a menace,”
Einstein declared.*

But the 1939 letter and its proposal of how the political con-
figuration to make atomic bombs could be put together—between
“the Administration and the group of physicists working on chain
reactions in America... a person who has vour confidence...
Government Departments . .. University Laboratories ... co-opera-
tion of industrial laboratories” ended up creating a grouping of
those who’d have a vested interest in what was supposed to be a
wartime crash program.

The “Manhattan Project’” was formed, the top-secret World War II
atomic bomb production project in America. By 1945, 600,000 people
had become part of a two billion dellar program at nuclear facilities
that had been quickly built across America, with most of its work—
from management to engineerir g—done by large corporations and
major universities and most of its money channeled through them.
Making four atomic bombs had become a major part of the U.S
economy.

There was Union Carbide at Oak Ridge; Stone & Webster in Chicago;
Du Pont at Hanford, Washington; the University of California at Los
Alamos; and General Electric and Westinghouse making equipment
for the undertaking. It was the “basic wartime policy of General
Leslie Groves,” (head of the Manhattan Project), “and the Manhattan
Project that contracting with a few of the nation’s largest and best
qualified companies and universities was the most expeditious and

*OQut of My Later Years, Alvert Einstein, Philosophical Library, N.Y.
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effective way to develop, design and produce atomic bombs,” ex-
plains a subsequent study by the Brookings Institufion of Washington
entitled Contracting For Atoms.

By the end of the war, many of the people and corporations
involved in the wartime program didn’t want to see it over and their
contracts ended.

Japan surrendered after a uranium-fueled atomic bomb was dropped
on Hiroshima on August 6, 1945, killing 100,000 and injuring
100,000 many of whom died subsequently, and after a plutonium-
fueled atomic bomb was dropped on Nagasaki on August 9, killing
39,000 and injuring 25,000 many of whom died later of the after-
effects. People are still dying in sizeable numbers from the radio-
activity unleashed on those two mornings.

At the laboratory where atomic bombs were put together there
were now ‘“new ... pressures,” James Kunetka relates in his 1978
book, City of Fire,* about the Los Alamos Scientific Laboratory and
the Manhattan Project. There were now the problems of “job place-
ment, work continuity ...more free time than work.’”” There was
“hardly enough to keep everyvone busy, and certainly not the atmos-
phere of urgency . ... Without a crash program underway the Labor-
atory found itself for the first time discouraging overtime, and staff
members and their families were encouraged to take accumulated
leaves.”” The word was that “Los Alamos would survive in one form
or another’” but “much of the spirit promoted by the war and the
threat of a Nazi bomb was gone.... No one doubted that the
government would continue to support bomb research, and that in
all likelihood the research would be controlled by a new government
agency or commmission.”

Create a government office for anything, give a corporation a con-
tract for anything—even a wartime exigency—and a vested interest
is created. And the Manhattan Project created an extraordinary
farranging complex of vested interests—a technological empire of
precedent-setting proportion.

But how could this technological complex be perpetuated?

Atomic bombs aren’t things that easily lend themselves to commer-
cial spin-off.

In the first nuclear reactors lay the clue. They had been built at Han-
ford to turn uranium into plutonium for bombs—and as a by-product
gave off heat. The theory: modify these devices to use their heat to
boil water to make steam to turn a turbine to make electricity.

*Prentice-Hall, Inc., Englewood Cliffs, N.J., 1978,
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It’s a hell of a2 way to boil water. As Amory Lovins has put it,
like “cutting butter with a chain saw.” But it was a way to keep the
machinery going, to let the army of people and the giant corpora-
tions involved in the Manhattan Project continue,

It’s as if a way to set off a monsoon was devised during the war and
afterwards those with a vested interest in monsoon-making would
try to peddle it: monscons for peace. They’d wash a city clean, the
would-be monsoon-manufacturers would say.

Out of the atomic bomb thus came ‘‘atoms for peace.”

But the notion had to be peddled cleverly to win public acceptance.
The enormous risks had to be hidden.

During the war, as a mafter of wartime censorship, the Manhattan
Project had gained a great deal of experience at concealing the truth
and manipulating the public.

An example: the first test of an atomic bomb was widely seen and
heard, yet no one (except those in the Manhattan Project) was to
know what really had happened. It was July 1945, a month before
the atomic bombs would be dropped on Japan. The Alamagordo
Bombing range in New Mexico was chosen for the site of the test,
code-named Trinity. The Manhattan Project men were unsure what
would happen. As City of Fire relates, ‘“‘safety was a second concern.,
What if radicactive dust drifted over nearby towns? Plans were made
for Major T.O. Palmer of the U.S. Army to be stationed north of the
test area with 160 enlisted men on horses and in jeeps. Palmer was

instructed to evacuate ranches and towns at the last moment if nec-
essary. Another twenty men in Military Intelligence were disguised as

civilians and stationed in nearby towns and cities up to 100 miles
away. Most of these men were armed with recording barographs to
get permanent records of blast and earth shocks. The nearest towns
were the most obvious candidates for disaster; San Marcial, San
Antonio, Soccorro, Carrirozo, Oscuro, Three Rivers, Tularoso,
Alamagordo.” As part of the plan, an intelligence officer had been
“stationed” in the Associated Press office in Albuquerque, New
Mexico ““to prevent alarming stories from going out.”

The bomb was set off. The Los Alamos Laboratory director, Robert
Oppenheimer, viewing the fireball rising, the desert bathed in eerie,
blinding white light, the ominous mushroom cloud billowing was
struck, he recalled, by the words of the sacred Hindu book, the
Bhagavad-Gita.

1 am become death.
The shatterer of worlds.
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For great distances the blast was felt. City of Fire:

“The explosion had been seen elsewhere. The first flash of light
was seen in Albugquerque, Santa Fe, Silver City and El Paso. Windows
had been broken in nearby buildings and had been rattled in Silver
City and Gallup. A rancher sleeping near Alamagordo was awakened
suddenly with what seemed like a plane crashing in his yard, Wives
from Los Alamos on Sawyers Hill saw a great flash of light that 1it
up the trees and produced a long, low rumble.”” And “the Associated
Press office in Albuguerque soon-had a number of queries and
reports on a strange explosion in southern New Mexico.”

The “precautions’” General Grove had taken were put into opera-
tion. The intelligence officer stationed at the A.P. office, identified
as Phil Belcher, gave the Associated Press the “news releage™ the Man-
hattan Project had prepared for the occasion. And the Associated
Press obediently ran the following story:

Alamagordo, July 16 — The Command-
ing Officer of the Alamagordo Army Air
Base made the following statement to-
day: “Several inquiries have been received
concerning a heavy explosion which oc-
curred on the Alamagordo Base reserva-
tion this morning.

“A remotely located ammunition mag-
azine containing a considerable amount
of high explosives and pyrotechnics ex-
ploded.

“There was no loss of life or injury to
anyone, and the property damage out-
side of the explosives magazine itself was
negligible.

“Weather conditions affecting the con-
tent of gas shells exploded by the blast
make it desirable for the Army to evac-
uate temporarily a few civilians from
their homes.”

“New Mexico newspapers ran the story in different versions, and
the story appeared in a number of radio shows,” City of Fire notes.
“No further word was issued by the Alamagordo Base.”
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The first atomic bomb was detonated in a blast stirring cities and
towns through America’s southwest, and there was no difficulty in
“managing” the news about it.

This continues in the story of nuclear power to the present day.
Managing information flow, intimidating and quashing press inquiry,
not letting the citizenry know what’s going on through the heavy
use of public relations techniques would mushroom like the cloud
from that first blast. Indeed, considering the lethal effects involved,
its threat to the survival of life, a broad cover up has been central to
the nuclear undertaking, in order that it might continue.

The political vehicle permitting the Manhattan Project’s work to
go on and expand was the Atomic Energy Act of 1946.

Here it is:

[Pustio Law 585—791n CoNGrEas]
[CrapreERr 724—2p SEssion]
8. 1717)

AN ACT
For the devslopment and control of atomic energy.

Be it enacted by the Senate and House of R?Zyre.senmtévea of the
United States of America in Oongress assembled,

DECLARATION OF POLICY

Secrion 1. (a) Frwpines aND Decraration.—Research and experi-
mentation in the field of nuclear chain reaction have attained the
stage at which the release of atomic energy on a large scale is practical.
The significance of the atomic bomb for military purposes is evident.
The effect of the use of atomic energy for civilian purposes upon the
social, economic, and political structures of today cannot now he
determined. It is a field in which unknown factors are involved.
Therefore, any legislation will necessarily be subject to revision from
time to time. It is reasonable to anticipate, however, that tapping
this new source of energy will cause profound changes in our %resent
way of life. Accordingly, it is hereby declared to bhe the policy of
the people of the United States that, subject at all times to the para-
mount objective of assuring the common defense and security, the
development and utilization of atomic energy shall, so far as prac-
ticable, be directed toward improving the public welfare, increasing
the standard of living, strengthening free competition in private
enterprise, and promoting world peace,
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ORGANIZATION

Sro. 2. (a) Aromrc Exnerexy CoMMISSION,—

(1) There is hereby established an Atomic Energy Commission
(herein called the Commission), which shall be composed of five
members. Three members shall constitute a quorum of the Commis-
sion. The President shall designate one member as Chairman of the
Comrnission.

(2) Members of the Commission shall be appointed by the Presi-
dent, by and with the advice and consent of the Senate. In submitting
any nomination to the Senate, the President shall set forth the
experience .and the qualifications of the nomines, The term of office
of each member of the Commission taking office prior to the expiration
of two years after the date of enactment of this Act shall expire upon
the expiration of such two years.

RESEARCH

Sec. 8. (o) Researcm Assisrance—The Commission is directed to
exercise its powers in such manner as to insure the continued conduct
of research and-development activities in the fields specified below by
private or public institutions or persons and to assist 1n the acquisition
of an ever-expanding fund of theoretical and practical knowledge in
such fields. To this end the Cominission is authorized and directed
to make arrangements (including contracts, agreements, and loans)
for the conduct of research and development activities relating to—

1} nuclear processes; :
2) the theory and production of atomic energg, including
processes, materials, and devices related to such production;

(8) utilization of fissionable and radioactive materials for
medical, biological, health, or military purposes;

(4) utilizatlon of fissionable and radioactive materials and
processes entailed in the production of such materials for all other
purposes, including industrial uses; and

(5) the protection of bealth during research and production
activities.

PRODUCTION OF FISSIONABLE MATERIAL

Sro. 4. (a)} Dermvrrion.—As used in this Act, the term “produce”,
when used in relation to fissionable material, means to manufacture,
produce, or refine fissionable material, as distinguished from source
materials as defined in section 5 (b} (1), or to separate fissionable
materizl from other substances in which such material may be con-
tained or to produce new fissionable material. :
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{b) PromerrioN.—It shall be unlawful for any person to own any
facilities for the production of fissionable material or for any person
to produce fissionable material, except to the extent authorized by
subsection (c).

(¢) Ownersrre axp OPERATION OF PrODUOTION FaCTLITIES —

{1} Owwersere oF Propvorion Faorrrmes.—The Commission,
as agent of and on behalf of the United States, shall be the
exclusive owner of all facilities for the production of fissionable
material other than facilities which (A) are useful in the conduct
of research and development activities in the fields specified in
gection 8, and (B) do not, in the opinion of the Commission,
have a potentisl production rate adequate to enable the operator
of such facilities to produce within a reasonable period of time
a sufficient quantity of fissionable material to produce an atomio
bomb or any other atomic weapon.

(2) OPERATION OF THE OOMMISSION’S PRODUCTION FAOILITIES.—
The Commission is authorized and directed to produce or to
provide for the production of fissionable material in its own
facilities. To the extent deemed necessary, the Commission is
authorized to make, or to continue in effect, contracts with per-
sons obligating them to produce fissionable material in facilities
owned by the Commission.

“Profound changes in our present way of life” are projected by the
act as happening—and they would not be a matter of choice for the
people. The entity set up by the law, the Atomic Energy Commission,
would have special powers to organize those changes: to both pro-
mote nuclear development and somehow simultaneously regulate it.
Its only legislative check would be a Joint Committee on Atomic
Energy, itself a unique panel. Unlike any other joint committee then
in Congress, it could sponsor legisiation. It quickly became a partner
with the AEC in nuclear promotion.

“Whereas the fossil-fuel indusiries were built by private enterprise,
the nuclear industry was sired by a government agency and nurtured
by a techneology created with public funds,”” explains Richard S.
Lewis, long editor of the Bulletin of Atomic Scientists. Says Lewis,
“At the outset, this was a logical and acceptable consequence of the
government’s tight control of all aspects of nuclear technology.
Industrial atomic energy would come into being only if the govemn-
ment sponsored it.”

And those Manhattan Project contractors were not to be left out, by
any means. As the act declares. “atomic energy shall . . . be directed
toward . . . strengthening free competition in private enterprise.”
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The act’s claim, incidentally, that it would also go “toward improv-
ing the public welfare” is the only legal justification for the setting of
a new, admittedly profound national direction by federal fiat. Itis a
legal basis viewed by some as highly questionable under the American
political system.

“The public interest was submerged,” notes Lewis, to a ““joint
government-industry power structure with common goals and with
access to money and political power.” Thus developed the “Atomic
Industrial Establishment devoted to the task of building a fission-
reactor power economy, eventually to be based on plutonium fuel,
that will last for an indefinite future . ... In this Establishment the
AEC functions as banker and engineer and the Congressional Joint
Committee on Atomic Energy as de facto board of directors....
The Atomic Industrial Establishment’ was “well on the way toward”
trying to shape “the energy future of America.”

Van Howell

What Lewis calls the “Big Two™ of government nuclear contractors
became Westinghouse and General Electric—the would-be Coca-Cola
and Pepsi-Cola of nutlear power.
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They would have what the Brookings Institution calls a “duopoly”’
on nuclear power. Explains its study: “There can be little doubt
that some firms have obtained from their government contract a
commercial advantage in their private nuclear business .. .. It is no
coincidence that the two monarchs of the civilian nuclear power
business, Westinghouse and General Electric, have long operated AEC
reactor laboratories . . .. The situation has given rise to the duopoly
which exists today in atomic power.””

But despite vigorous promotion by the government and pushing by
Westinghouse and General Electric to sell the notion of nuclear power
plants, the utilities didn’t want to have anything to do with them—
far too dangerous, they said. Who would pay the damages for a
catastrophe? By 1955 no utility had vet agreed to erect a nuclear
plant.

So the atomic empire turned to figuring out all other kinds of things
to be done with nuclear power—projects paid for, as always, by the
taxpayers.

These schemes pursued from the 19507 to the 1970’s (some of
which are still alive today} include:
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Subjecting food to massive amounts of radiation, up to 50,000 rads
(similar to rems), to preserve it. The left row of potatoes was given
large doses of radiation. The object, explained Paul McDaniel, the
AEC’s director of research, is “to achieve optimuim balance between
the effective time the food can be preserved, the acceptability of the
processed food as to color, taste, odor and other characteristics, the
general wholesomeness of the food for human consumption, and the
overall economic benefits to be derived from the adaption of radia-
tion preservation.”
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The U.S. government installed a series of what it called “shipboard
irradiators” like the one above, each weighing seventeen tons, aboard
the above vessel. Crabs were given a dose of 350,000 rads to preserve
them and, McDaniel reported, the “flavor and odor of crab irradiated
at 350,000 rads were still acceptable after about 40 days.” Shrimp
went through what is termed “radiation pasteurization” with a dose
of 100,000 rads.
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This nuclear-powered rocket engine was built under the NERVA
(Nuclear Engine for Rocket Vehicle Application) Program. Concerns
about what would happen if a rocket with such an engine crashed
finally led to the program’s cancellation. Meanwhile, a succession of
nuclear-powered satellites was shot into space, like this SNAP-10A.
SNAP-9A went out of control and made a flaming re-entry back into
the earth’s atmosphere, vaporizing its plutonium fuel load into the
atmosphere. Several nuclear-powered satellites still are in earth orbit.
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A “nuclear-powered deep sea weather station™ was built and an-
chored in the Gulf of Mexico.
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Nuclear-powered light buoys were put in place, this one off Balti-
more. These and the “deep sea weather station™ used strontium-90
as fuel.
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NUCLEAR-POWERED AGRO-INDUSTRIAL COMPLEXES

- = e
e HamL ron LATaACTION
T b
- b . - ‘ k
g ;._‘H. : -_‘_‘.‘.‘-‘-
mlo SHOAY uuul §Q = - . = couv(? umlorwnul
‘ é' e """‘unna Hi e
T “ i
' .‘. . - ".
™ o~ .
LLLETRIC FURMACK .
t i HT Ry ., :"“ ":“ .,,u,..a-,r,.
%
TREATHENT .
AN o -

B-419-073-1

There were plans for “nuclear-powered agro-industrial complexes.”
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And great attention was paid to the use of “nuclear explosives.”
Explained McDaniel: *The enormous force of nuclear explosions al-
lows one to ‘think big’ in planning suitable projects.”

Atomic bombs were exploded to see what kinds of ﬁoles in the
ground they made.

169



And “Project Plowshare” was organized to make use of “nuclear
explosives.”
From the AEC’s “The Atom and the Ocean’:

Project Plowshare

Nuclear explosives are, among other things, large-scale,
low-cost excavation devices. In this respect, with the
proper pre-detopation study and engineering, they are
ideally suited for massive earth-moving and “geological
engineering” projects, including the construction of harbors
and canals. The western coasts of three continents, Austra-
lia, Africa, and South America, are sparsely supplied with
good harbors. A number of studies have been undertaken
as to the feasibility of using nuclear explosives for digging
deepwater harbors. Undoubtedly at some time in the future,
these projects will be carried out.

In addition, there are many places in the world where
the construction of a sea-level canal would provide shorter
and safer routes for ocean shipping, expedite trade and
commerce, or open up barren and unpopulated, but mineral-
rich lands to settlers and profitable development, The AEC
Division of Peaceful Nuclear Explosives operates a con-
tinuing program to develop engineering skills for such
projects, Construction of a sea-level canal across the

© Central American isthmus is one well-known proposal
for this “Plowshare” program. ‘

The use of nuclear explosives in this manner may one
day change the very shape of the world ocean.

For years work continued on plans to blast a canal through the
isthmus of Panama with atomic bombs. It was to be called the Pana-
tomic Canal.

Enabling legislation was passed by the U.S. Congress.
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AN ACT To provide for an Investigation and study to determine a slte for the construction
of a sea level canal connecting the Atlantle and Pacific Qeeans

Be 12 engoted by the Senate and House of Representatives of the United States
of Amaerica in Conpress assembled, That the President Is authorized to appoint
a4 Commission to be composed of five men from private life, to make a full and
complete investigation and study, including necessary on-site surveys, and con-
gidering national defense, foreign relations, intercoastal shipplng, interoceante
shipping, and such other matters as they may determine to be important, for the
purpose of determining the feaslbility of, and the most sultable site for, fhe
eonstruction of a gea level canal connecting the Atlantic and Pacifle Oceans; the
best means of constructing such a canal, whether by conventional or nuclear
excavation, and the estimated cost thereof. The President shall designate ag
Chairman one of the members of the Commission,

Five sites were chosen and carefully surveyed.
The sites as laid out on an AEC map:

o

[N

“In theory, at least,” explains Lewis, “the Plowshare technologists
in the AEC and in the Army knew it would work. What they did not
know was the full range of environmental effects.”

And they didn’t much care.
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For one favored alternative, “Route 17,” just west of Columbia, *“it
was estimated that nuclear excavation would require 250 explosives
with a total yield of 120 megatons™ to create the canal, notes Lewis,
“The charges would be detonated in thirty groups, with yields per
group ranging from 800 kilotons to 11 megatons.”

What about the gigantic amounts of radiation that would be spewed
out? Well, the government conducted studies concluding that most
of the radioactive debris would be contained in or near the channel,
although some would travel. Still, the government insisted, “‘potential
external radiation doses will be far below the lethal levels and well be-
low levels known to produce obvious clinical symptoms in man.”

But, asks Lewis, “what about the levels which do not produce
‘obvious’ clinical symptons in man’ but lead to leukemia and cancer
later on?

Finally the AEC’s Division of Peaceful Nuclear Explosives called off
the project because of “prospective host country opposition to
nuclear-canal excavation.”

As the first chairman of the AEC, David Lilienthal —later highly crit-
ical of nuclear development—said: “The classic picture of the scientist
as a creative individual, a man obsessed, working alone through the
night, a man in a laboratory pushing an idea—this has changed. Now
scientists are ranked in platoons. They are organization men. In
many cases the independent and humble search for new truths about
nature has become confused with the bureaucratic impulse to justify
expenditure and see that next year’s budget is bigger than last’s .. ..
Without judging the details of these undertakings, the important
thing they show is how far scientists and administrators will go to try
to establish a nonmilitary use” for nuclear power.*

Still, beyond the mad scientist schemes of plutonium-powered arti-
ficial hearts, zapping food with enormous amounts of radiocactivity,
nuclear-powered rockets, and using atomic bombs to blast through a
“Panatomic Canal,” how could the greatest such scheme of them all—
using dangerous nuclear power to make electricity—be sold?

The nuclear establishment finally told the reluctant utilities: we’ll
build nuclear plants if you won’t.

“It is the commission’s policy,” said AEC chairman Lewis Strauss in
1957, “to give industry the first opportunity to undertake the con-
struction of power reactors. However, if industry does not, within a
reasonable time, undertake to build types of reactors which are con-

*Change,~Hope And The Bomb, David Lilienthal, Princeton University Press, Princeton,
N.1., 1963, :
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sidered promising, the commission will take steps to build the reactors
on its own initiative.”

That year, Admiral Rickover and his Navy team completed con-
struction of what would be America’s first civilian nuclear plant at
Shippingport, near Pittsburgh, using a pressurized water reactor
gystem designed by Westinghouse for naval vessels.

Although a battle had ensued after World War II over who would
control nuclear power, it ended in a happy marriage: an ostensibly
civilian set-up with the AEC in charge, but with the military deeply
involved. Atomic bombs were being built by the gross. By 1952
some thirteen reactors had been constructed to turn out fuel for
bombs. Great attention was being paid fo nuclear propuision of war-
ships, particularly submarines, to reduce the need for re-fueling.
Some one billion dollars alone went into the development of a nuclear-
propelled military airplane until it was scrapped for the same reason
the nuclear rocket was dumped: what happens if it crashes? Under
civilian cover, the military was able to justify continued large appro-
priations for nuclear weaponry. Shared facilities were developed.

The biggest breakthrough, also in 1957, came with the passage of
the Price-Anderson Act, which limited liability to a utility in the event
of a nuclear plant accident to $60 million, a fraction of the expected
cost. As a co-sponsor of the act, Representative Melvin Price of
Illinois said, “the power development program was bogged down.,”
The insurance industry wouldn’t cover nuclear power plants, he
noted, and “it wasn’t until passage” of the act “that the program
got off the ground and they started to build plants.” The utilities
just “wouldn’t risk going into this uncharted area’ and paying for
the potential damages.

At the same time, the American oil industry—dominated by the
Rockefeller family from the beginning—moved into the nuclear power
business.

This had something to do with the oil industry seeking control
of all possible competititon. It had long been buying up sources of
coal and natural gas. But nuclear power in the 1950’s was a highly
questionable economic risk--as it is, indeed, now. Another factor
was the human one. Nelson Rockefeller, a leading member of the
Rockefeller family, was attacted to nuclear power; be liked the po-
tential power of it. As to dangers, one associate said his attitude was:
“You have to live dangerousiy.”

Nelson Rockefeller ““was to nuclear energy what his grandfather,
John D. Rockefeller, had been to oil,” explains nuclear writer Anna
Mayo. The latter day Rockefeller empire would follow many tradi-
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tions originally laid down by John D.—bringing what it had done in
the oil business to nuclear.

Anthony Sampson in The Seven Sisters, a history of the major oil
companies, speaks of “the secrecy” and “‘ruthlessness’ of John D.
“Rockefeller’s methods . . . . From his headquarters at 26 Broadway
in New York, Rockefeller controlled a corporation unique in the
world’s history. It was almost untouchable by the state governments
which seemed small beside it, or by the federal government in
Washington whose regulatory powers were still minimal. By bribes
and bargains it established ‘friends’ in each legislature, and teams of
lawyers were ready to defend its positions. Its income was greater
than that of most states™; as now, with sales in the tens of billions of
dollars, the Standard empire has more income than most countries.

The name of its game has been umbrella monopoly. And the Rocke-
feller trust has operated by any means. Writes Ferdinand Lundberg in
The Rockefeller Syndrome: “Standard Oil illegally took rebates and
drawbacks, thereby profiting at a great rate, and paid out kickbacks.
But it went beyond this: it secretly established ownership in presumn-
ably competing companies. And when such ownership became
known, it secretly established or bought ‘independent’ companies in
order to deceive the growing number of persons who did not wish to
do business with Standard Oil. With its secretly controlled ‘independ-
ents,” it waged phony price wars, driving true independents to the
wall. Then it raised prices.”

“The Standard Qil Trust. .. organized for a purpose contrary to
the policy of our laws,” the Ohio Supreme Court ruled in an early
attempt to break up the Standard Trust in 1892;it has as “its object
to establish virtual monopoly of the business of producing petrole-
um, and of manufacturing, refining and dealing in it and all of its
products, throughout the entire country, and by which it might not
merely control the production, but the price, at its pleasure.”

After the work of Ida Tarbell, who wrote the classic book on the
Rockefeller oil empire, The History of The Standard Ol Trust, and
another turn-of-the-century American muckraking journalist, Henry
Demarest Lloyd, who wrote Wealth Against Commonwealth, the evi-
dence was abundant that through ruthlessness, corruption of govern-
ment and violation of anti-trust laws, Standard had become a mo-
nopoly dominating oil in America—from the wellhead to the pump—
and was going world-wide. In 1911 the U.S. Supreme Court ordered
a “trust-bust” of Standard Oil for its being a monopoly which func-
tioned “to drive others from the field and exclude them from their
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right to trade.” The Supreme Court ordered Standard broken up into
thirty-eight units, most of the main names you see on gas station
signs today; Standard Oil of New Jersey known as Exxon or Esso,
Standard Oil of New York which became Mobil, Standard O1l of In-
diana which goes by Amoco, Standard Oil of California which is
Chevron—~and so on.

But all the Standard Trust elements still function closely together.
The trust, in fact, has never been broken.

As this 1976 Congressional report concludes:
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(4) The pattern of leading companies in gasoline
marketing resembles the marketing territories of the antecedent
Standard Oil Trust Companies of 1911.

Big Oil has “myriad rellationships . . . based on concentration of con-
trol, interlocking directors, financial services, joint ventures, pro-
fessional conformity, reciprocal favors, commonality of interest . . .
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and at its worst, greed and arrogance,” explains a 1973 study, The
American Ofl Industry, A Failure of Anti-Trust Policy by Stanley H.
Ruttenberg and Associates of Washington. It has used “its vast eco-
nomic power to influence men and whole nations.”

As a 1975 Ruttenberg study, The Energy Cartel, Big Oil vs. The
Public Interest put it, the oil industry “ has learned to create a
complex web of official and clandestine relationships that tie official
government policy to its own domestic and foreign objectives. ...
The oil industry is allowed to disregard anti-trust laws.” There is *“the
placement of oil industry officials in high government positions,
monumental campaign contributions, some of them illegal . . . a vast,
highly structured and well-financed lobbying group . ... A common
description of the oil industry is four integrated sub-industries from
extraction at the wellhead to transportation, refining and marketing.
This is an obsolete early 20th Century characterization. Today there
is a fifth level of integration—the federal government.”

Early on, the Rockefellers became leaders of American and global
finance. John D. Rockefeller had bridled at the bankers when he be-
gan to build his empire, but in the end his family wound up in com-
mand of Chase Manhattan Bank and the First National City Bank of
New York (Citibank). These banks are bound to many major corpora-
tions through stock ownership and interlocking board directorates.
Most important, in the development of nuclear power, Chase Man-
hattan and First National City Bank pained interlocking relations at
the director level with Westinghouse and General Electric.

Public relations has also been a hallmark Rockefeller concept.
The inventor of this notion of trying to manipulate the facts getting
to the people and mold public opinion was Ivy Lee, who became the
long-time PR person for the Standard Oil Trust.

The legion of Ivy Lee’s PR successors in the oil industry easily
blended in with PR personnel of the Manhattan Project who became
the AEC information-manipulators and public opinion-shapers,

Another Standard Trust tradition is the industrial strike—the
manipulation of supplies to drive up prices or to create pressure
for some other goal. By not only controlling the sources but the
overall market, a monopoly has blanket marketing power—some-
thing you might keep in mind the next time you are waiting on
a gas line.

And the oil industry, with all its traditions of monopoly, ruth-
lessness, corruption, PR, and market manipulation has been merging
with the nuclear business,
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As the Congressional committee report on “The Structure of the
U.S. Petroleum Industry’ noted, by 1976:

) Ninety-five percent of uranium milling capacity is affiliated
with comganies in the oil industry, and the remaining & percent
18 owned by companies with coal properties.

More than half of uranium resources are now owned by oil com-
panies and acquisition continues at a rapid rate. Five of the eight
largest uranium mining companies are oil companies: Exxon, Contin-
ental Oil, Gulf, Gefty and Kerr-McGee. Exxon mines, mills and
fabricates fuel rods and is seeking to build a nuclear fuel reprocessing
plant. Continental Oil is a major miller of uranium. Gulf Qil has set
up General Atomic as a subsidiary and it mills and fabricates nuclear
fuel and has been seeking to manufacture nuclear power plants and
to go into reprocessing. Getty mills and owns the Nuclear Fuel Ser-
vices reprocessing facility at West Valley. Kerr-McGee mines and mills
uranium and runs urapium and plutonium fuel fabrication facilities,
including the Oklahoma plant where Karen Silkwood worked. Atlan-
tic Richfield has operated the nuclear waste storage facilities in Han-
ford and owns Anaconda Company, a major miner of uranium. And
the list goes on.

In 1970, U.S. Senator Albert Gore said, “I can see a situation not
far off when we ... may well have all major energy sources—petrol-
eum, coal, uranivm—under the control of a very few powerful cor-
porations.”

“The situation with the uranium and nuclear industry,” explains
The American Oil Industry study, is that “‘the oil industry is rapidly
acquiring the production, reserves and milling capacity . . . to control
uranium, the raw material upon which the electric utility industry
would depend. With the single-mindedness of a hawk sweeping towards
its target, the oil industry through its accelerated acquisition of uran-
ium segments, now holds a sharply honed scalpel against the electric
industry jugular.”

With the oil industry now central to it, the nuclear industry has be-
come tightly concentrated and interlocked, too.

The Arthur D. Little Company, a management analysis firm, made
a study for the U.S. government on the matter in 1968 (to which the
government paid little attention).
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The study stressed:

Competition between nuclear and fossil as a factor of significance in the
energy market is dependent upon the existence of separate companies in the two
fields. If the companies serving the two markets were to become the same by
evolving into nuclear/fossil energy companies, the nature of competition between
them would change significantly. The development of firms diversified in the
energy field could pose a threat to inter-modal energy competition. Whether this
in turn would impair competition in the overall energy market would depend
upon the number of firms and levels of concentration in the overall market.

The analysis speaks of concentration in the building of nuclear
plants, described as NSSS (nuclear steam supply systems).

In addition to the high degree of concentration in major segments of the
nuciear power supply industry, there is substantial vertical integration. Each of
the four NSSS supplers is extensively vertically integrated in NSSS components,
although these companies vary significantly with regard to the products in which
integration occurs. For instance, of the four NSSS suppliers, only B & W and CE
manufacture pressure vessels, and only GE and Westinghouse produce turbine-
generators. The four NSSS suppliers are vertically integrated in nuclear fuel
fabrication, and a number of companies in uranium mining and milling are either
integrated to various degrees In the fuel cycle (Kerr-McGee and United Nuclear)
or intend to expand in the fuel cycle (Gulf General Atomic, Getty Oil and
Atlantic Richfield).

{B&W and CE stand for Babcock and Wilcox and Combustion En-
gineering, two minor plant manufacturers after General Electric and
- Westinghouse.)

Interlocking directorates were found to be widespread.

The interlocking directorate is a form of integration sometimes considered
beneficial from a managerial point of vlew but sometimes thought to be poten-
tially injurious to competition. We have made a detailed (though not exhaustive)
examination of the corporate interlocks among the primary nuclear.reactor/fuel
suppliers and electric utilities, the results of which appear in an appendix to Part
Two of this report.

Here is the chart assembled for the government’s study:
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*For g sample interlock, note the name of
Eban W. Pyne under the I..onlgI Taland Light-
ing Company on the chart. He sits on the
board of LILCQO (one of the most nuclear
power-oriented utilites in the nation) with
among others, Phyllis §, Vineyard, wife o
George Vineyard, director of Brookhaven
National Laboratory and William J. Casey,
the cam;ilaign director for the presidential
race of Ronald Resgan. Pyne, who owns
7,000 shares of LILCO stock—worth over
$100,000~1s also sendor vice president of
Citibank, called at the time this investiga-
tion was made, First National City Bank of
New York. The bank not only interlocks on
the director level with other utilities: Con
Edlson, Rochester Gas & Electric; but as the
arrows note, into corporations in the nuclear
supply business. Meanwhile, LILCO has
multi-million dollar loans with Citibank,
Pyne, in charge of the bank’s Long Island
operations (j)oined the LILCO board in 1959
after LILCO received its first $12 million
loan from his bank. LILCO had been going
through a corporate reorganization and was
considered a questionable financlal rigk. No
other bank would lend it major amounts of
money. Citibank has, meanwhile, purchaged
substantial LILCO stock and serves as trans-
fer agent for LILCO stock. Pyne s also the
Citibank Link wtth W.R, Grace & Co. as a
board member of that chemical and oil con-
glomerate shown on the chart, For many
years Whitney Stone, chaitman of the nu-
clear engineering company of Stone & Web-
ster untl his death in 1979, was also a mem-
ber of the board of W.R., Grace & Co. Stone
& Webster has close ties with LILCO. Even
though {t was the higher bidder among four
engineering firms, Stone & Webster got the
conitact to be the “‘architect-engineer’” of
what s supposed to be LILCO’s first nuclear
Flant, built at Shareham, Long Istand, N.Y.
n 1980 the utllity announced the gro;ected
cost of the plant had risen to $2.2 billion
ten times the $271 million it was supposeé
to cost, making it the most expensive nuclear
Eower plant in the world. Stone & Webster

a3 a substantial Interest in the Transconti-
nental Gas Pipe Line Corp. which provides
LILCO with most of It natural gas. Stone
was also'a member of the board of Chase
Manhattan Bank, another source of multi-
miliion dollar loans for LILCO, Furthermore,
his firm constructed a nuclear reactor at
Brookhaven National Laboratory.
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The analysis went on:

The data in Table 9 show that a number of major 0il companies, by entering
other energy-producing industries, are becoming full-ine energy companiss.
Eleven of the top 20 oil companies are now in uranium exploration or mining,
and five are in coal mining, Five of these diversified energy companies are among
the top ten firms on Fortune’s list of the 500 largest U, S. industrials.

TABLES

DIVERSIFICATION BY MAJQR PETROLEUM COMPANIES IN ENERGY-PRODUCING INDUSTRIES
[X means that compaay is angaged In aotivity)

. Rank In aseta Crudn oi) predustlon  Pétrateumn refining
Assta
Company In 1965 {In Fortune's Natursl  Qil Coal Uronlun
1housands)  Potroldum [rid] 9 wate?
industry largest Domarilo Forelgn  Domantle  Forelgn
indus '
trialy
Standord Oll (New Jersey) $13,073.437 1 1 X X X x X X X
Texsco 6,342,903 2 § X % X x X X %2 X
Mobli QI 6,212.300 3 [ X X x A X bl X
Gulf Ol 5,210,833 ] 7 A x X X X x 13 X
Standord O1) of Catitornin 4,165,825 B 9 X X X x X X
Stendard O {Indlana) 3514,102 -] 12 X X X X X X X
Shell 0ll 2,671,464 7 15 X X X {3 ) X X
Fhillips Petroleum 2,020,084 B 20 X X X X X X X
Unlan Oll of Californts 1,788,518 9 24 X X % X X
Binclelr O 1,684,519 10 27 X X * X X X
Contingntal Oll 1,679,473 1" 28 X X X X x4 X X X
Clrles Service 1,636,417 12 3¢ X X X X X 5 X
Sun O 1,206,783 13 4% X X X X x X X
Tidewater Ol 205,541 " g0 X A x X X X X
Atientic Fefining® 993,349 18 &1 X x X X x4 X X X
Murathon Oil 786432 16 72 X X X X x4
Sunroy 0 Ol £39,204 7 82 X X X X
Siendard Cl {Ohlg) 617,865 18 88 X X X X X
Signnl 011 & Cas B97,047 19 a8 X X X X X
Skelly Oh 420,239 20 128 X X X X X
1Gwnership of all thalg lends, sxploratlon rights, or research. $1,488,319,000.

210 Westarny Germany.

QBV PErent comaany,

4part ownarship of reflnerles In fareign countries.
EQwnarshlp of coal-producing lands.

€In 1968, Avantlc Rafinlng acouired Righiigld 1 and changed Il name to
Atlantle Blehflgld. The combined nssets of 2 compenies In 1985 were

Source: Hearings belerg the U. S, Senate Subcommltiee on Antitrust and Monogoly.
Part 1."April 18, 19, 20, 26, 27; May 2, 6, 1967; p. 618

The press—which as in the muckraking days of Ida Tarbell could
act as a watchdog, alerting the public to abuses of industry and gov-
ernment, has not (with few exceptions) reported fully on nuclear
power through the years. This is because of the intense public rela-
tions drive by the nuclear establishment to manipulate, intimidate and
silence it. That a major part of the press in recent decades has inter-
locked with the concentrated U.S. corporate structure is a factor, too.
The Atomic Industrial Forum, the lobbying arm of the nuclear es-
tablishment, lays out media manipulation strategy in a 1974 internal
memo:
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The notlonal medla, with fhe middtamnn of the reportor and
editor, carnot be relled on fo publish a full and balanced account
of nuclear powsr, The oconomle bonafi+s of puclesr powor will be
the most Important olement of this story,:witkx its abliity 1o nelp
siow The inflatlonary splral which I's now helng encouraged by steady
increases In petroleum and coal costs.

The targats for these activities wiil be not only The industry and the
medla, but such other Influential groups as these (In ordar of
prioctty):

1. Goveramental Decision-Makers {(Congress end I+s staff, federal
axecutlve agencles, stote legislators and Public Utility
Commisslons)

2, Influenfial Organlzailons {emphasizing the finsnciol community,
labor unlons, the educatlon community, and major civie groups)

3. Other Interasted Segments of tha. Pubilic (including major busliness
or professional assoclatlions, Indusiry employees, efc.)

The memo suggests:

--Pro3s conforenges, using every opportunity aveilable {o get AIF
offlclals, sclontific experts ond others boforo the natlonal madly,
ospacially in Washington

—-Madia flold vislts, dircctly Informing Influantial represontatives
of the natlonatl medla first-hand about nuclear powor and tha fuel
cycle

--Radio "actuvatities", through which developwents lmporfant to the
industry could reach radio sfatlons directly

~-News feature placament, to "ghostwrita” and place positivo
orilcios un bohal f of distinguisnan axparts, 1o placa taatyre
stories through syndlicate services, and to Inlfiate and place
spoclel stories on a noar-oxtluslIve basls for prominent publlica-
‘tHlons and spoclal Intferest media.

and tells how the AIF will “stage-manage news™”:

POSITIVE NEWS EVENT GENERATION
Press Conferencas

One of the importani foys in which AIF can step in to help fllil the
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information gap That is beiny created by Tthe dumise of AEC and of
much.of the Congrasslonal nuclear leadership 1% fo stago~managu news

From time to time, PAIP has stoged luncheon briafings for nowsmakers
and these, 'too, shou(d be expanded, Alliad to thls effort shouild be’
an aggressive compaign to got our senler spokasmen on radio and TV
panels and [ntarview shows,

Modia Field Visits

AT leasT onca a yaear, and preferably more ‘than that, PAIP should
organize and conduct a Tour for jop~ievel journalists of oneg or more
aspacts of the nuclear fusi cycle. For exampie, Tn 1975 a most
valuvable tour couid take thls select group through +he entire fropt
end of the fuel cycla, from mine to mill to enrichment, fabrication
and core loading. Another tour, probably not realizable before 1974,
could be geared to The LMFER.

Press junkets aro tricky, but enormously worthwhite, not so much for
the spot covorage they generste bul for the iasting foel for a complex
story that they give a writer, Travel expensas, [deally, should be
borne by the guests, but even so the logistlc and amenliy expense

can bs tierce,

PROPOSED ADDITIONS TO AfF
PUBLIC AFFAIRS ANO INFORMATION PROGRAM page 6--

Radlo "Actualitles"

Several outside organlzations offar an Pactuallty™ servica: they can
record and adlt for broadcast statements and comments by ALF offlclals

and handle distribution of these beeper fecds To selected radio markets.

A becper radio system would be extremely useful for quick goneral-

respense by an AIF spokesman to statements by critlcs: fo propagate on

AF policy statemant or vrgent press release oc simpfy to offer capsuie
teatures on nuclear industry milestones. Surprising as It may be, hundred:
of radic stations will air tepad messagoes coming from outside sources.
Professlonal services can pinpolnt distributlon fo geographical areas of
greatest Interest to AlF,
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News Foature Placement

PAIP's traditional media approach |s to mass-distribute news relesses,
backgroundars and INFQ. More and more, howsver, we flnd that selected
phicoment, on an excluslve or near-exclusive, basis has mecit, and wo
are dolng thls within our fimited rcsources. We have also exparimented
with outside mat services, which blanket smali papers. Beneflis, versus
cost for ‘such a service remain in doubt.

The time s ripe for tha PAIP staff fo ghost-write substantive féatures
for well-known exparts and to piace these with major consumer publica-
tlons. At the same Time, we should egyressively seek space In thasa
publications for uvausual pro-pucloar articlas.

£LONTACT WITH INFLUENTIAL ORGANTZATIONS

Such [nffuential sogmants of the public as the flnancial community,
jabor unions and teachers would be Included in the direct contact

and malllngs as described [n the Nuciear Policy laformaticn Service..
Vislits, briefings and seminars would be coordinatod by the statf, tfo
inciude ALF mamber representalives and alher experils In suclear power.
Speclfic goals would be to place articlos In thelr pubtications,
arcange speakers for their conferences and generally encourage their
vocal support of -nuclear power.

FIELD SERYICE TO MEMBERS

Qver the years, the PA}P staff has freguontiy bean osked To consult

with members on tnformation projects, publlcetions, medla relations,

ofc, Thaese services have taken varlous shapes, incfuding telephona
consultation, briafings by two or Three PAIP staffers for o member
company cxecutive staff and full-scale maniogement brfefings utilizling
rutside speakors. As pressure from critics Increnses, the abllity of

tue AIF to provide such direct information and advice on & rgpld-responsa
Tasls, must also increase 1o haip [1s members cope with local varlations
wf Fho nationai problem.

More and more frequently, local events are doveloping Industry-wide
slgnificance--moratorium efforts, .stote and lacal législative hoarings--
and as often, they are orchestrated by broad-based opposition groups
on a common fheme., There s a nead to.provide profaessional frouble-
shooters who can spend @ fow days or a weok on locatlon advising

focal members of other experlence, working with local madia and

cpinion leaders, and makling known what other Forum and industry
resourcas can be brought To baar,
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THE BREEDER

An lssue of speclial importance In the near future Is the breeder
reactor. Go or no-go daclisions to be made on the breeder in the coming
months may well have direct impact on all nuglear powar, especlally as
critics relate the conmon lssues of concarn: plutoniim, wastes, economics,
satety, need for poyer, e¥¢c. There Is currently a vacuum in handling
breader public information on a netflonai scata, In terms of working
with The natlonal media, with key opinion makers and with the national
nuclear Industry. For the benefit of all the industry, the Forum
should fiil this vscuum by osteblishlng a genaric natlonal breeder
Information program which will serve as the princlipal point of contact
with 'the madia, government agencies and other influantial groups.

A Breeder Information Project Director will be located in Washington
and, caliing on the olher Forum staff, will coordinnte generic brecder
Iatormation, including such peripheral issucs as safequords and
plutonlum, and provide The necessary contact, publications and &
nztions!l pross seminar,

SPEAKERS BUREAU

There is an increaslag demand for a quallty fast-rosponse cadre of
speakars on nuclear powar sublects who can be used for Important
debates, television talk shows, confarences and hearings. The Forum
must expand i(Ts speakers buresu, in terms of the number of avallabic
speakers, and upgrade their effectivaness by providing them with
continual timatly information and critlque of their performances. To
turn this effort Into & fully professional one, however, wlli require
two addlilonal comm|iments:

I, Tralaing of speakers. There are now only a handful of skilled,
knowledgeab le spoakers who can cope with debates, hostile audlences
and skeprical interviewsrs. Many other knowledgeable professors
and consultants can be tralned for such roles, to the benafit of
the entlee nuciear industry. The lorum wlll solect a holf-dozen
candidates, educate them on the Issues, and Train them on spaaking
ang confrontation factics fo make Them more effective as speokers.

Z2a Speakers on short natlce. To provide groater assurance that first=-
rato speokers would be avaliabls for Important maotings on short
notica, Tthe Forum would place three expert speakers on retainer,
these speakers would be commlited to providing limlted sarvice on
virtually any kind of advance netice. AIF mamber companies with
megtings Important encugh fto warrent this service would reimburse
the Forum, plus expensas of the speaker. The retalner would also call
for The speaker o help the Forum In less fime-consuming ways, such as
reviewing manuscr[pts and writing letters o editors of key publicatio

186



The officers of the Atomic Industrial Forum at the time of the
memo are listed as:

OFFICERS

Chairman and Chief Executive O0fficer:

John W. Simpson, Director-Officer, and Chairman
of The Bnergy Committee
Westinghouse Electric Corporation

Vice Chairman.:

Douglas M. Johnson, President
Uaited Nuclear Corporation

Clyde A. Lilly, Jr., President
Southern Services, Inc.

George J. Stathakis, Vice President and
General Manager
General Electric Company

President and Chief Operating 0fficer:

Carl Walske
Atomic Industrial Porum, Inc.

Executive Vice President and Secretary:

Bdwin A. Wiggin
Atomic Industrial Forum, Inc.

Yice Presidents:

George L. Gleascn
Atomic Industrial Forum, Inc.

Psul Turner
Atomic Industrial Forum, Inc.

Treasurer:

Thomas H. O'Brien, Vice President
First National City Bank
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Examples of media manipulation on nuclear power abound.

One example: Emmy Award-winning California filmmaker Don
Widener speaks of being woken in the middle of the night by the
Atomic Energy Commission’s public relations director who threat-
ened: *“You going to use anything on plutonium in your movie? Well,
don’t even mention it. If you do, we’ll go to higher sources to stop it.”
Widener was putting together a documentary for TV, “The Powers
That Be.” The nuclear establishment protested loudly to the Public
Broadcasting Service, which had become dependent on grants from
Exxon, Mobil, etc. (it’s sometimes described as the Petroleum Broad-
casting Service) on this film, and it protested even more when Widener
made “Plutonium: Element of Risk.”” After the industry barrage of
complaints on that film, only twelve of the 268 PBS affiliates around
the nation would broadcast it. All of this was part of an “ongoing ef-
fort to suppress’ coverage on nuclear power, says Widener.

Another: “Danger: Radioactive Waste’” was a straightforward NBC
News documentary on the nuclear waste problem. It was aired but
once (on a night the popular “Roots’ was on). Don’t expect to see it
again. The Atomic Industrial Forum organized a massive protest cam-
paign directed at the top executives of NBC, the program’s sponsors
and federal officials with communications field powers, while West-
inghouse had its employees flood NBC with complaints.

Still another: Filmmakers Buzz Hirsch and Larry Cano attempted
to make a movie about Karen Silkwood, killed on her way to show a
reporter evidence she had compiled for her union on the Kerr-McGese
plutonium plant in Oklahoma—safety violations, incidents of workers
being contaminated, and radioactive releases. Previously her apart-
ment had been broken into and dusted with plutonium, much of it
put on food in her refrigerator. The manila folder of evidence which
eyewitnesses had seen her bring with her was missing from her car,
which had been run off the road. Hirsch and Cano, while working on
the film, were investigated by security personnel of Kerr-McGee. The
house of an assistant where they were keeping files and papers on the
project was broken into. After the break-in,a police detective’s first
question, they recall, was “How deep are you in the Silkwood case?”’
Then Kerr-McGee brought a lawsuit to obtain all their research ma-
terials for the film. Warner Brothers suddenly cocled on the film.

Consistently, the nuclear safety story has won a place on the annual
list of “‘ten best censored stories’’ compited as a media research study
at Sonoma State College in California, with nationally prominent
journalists and writers on the panet doing the judging. Columnist and
former presidential press secretary Jerry ter Horst cites “media dere-
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liction, neglect and lack of perception’ for this.

“l built a full-time career on covering nuclear horror stories that
The New York Times neglected,” says Anna Mayo, one of the few
journalists in the nation whose work on nuclear power is published
(in The Village Voice in New York).

“One of the clearest examples” of press resistance to probe into
nuclear power, said Ms, Mayo, “is The Washington Post,” long-owned
by Bugene Meyer ‘“‘who was also a founder of Allied Chemical,” which
has been deep in the nuclear business. His daughter is Katharine Gra-~
ham, chief executive officer and chairman of the board of the Wash-
ington Post Company which owns The Washington Post, Newsweek
and a string of television stations. She has also been a member of the
board of Allied Chemical. Allied Chemical runs a major nuclear fuel
plant in Metropolis, Ilinois, for many years ran a nuclear reprocess-
ing plant in Idaho for the government, and is partners with General
Atomic Co. in the Nuclear Fuels Reprocessing Center in Barnwell,
S.C.

“When the Post reports radiation leaks they always give you the
impression that all that is needed is better monitoring and better
safety equipment,” says Ms. Mayo. She speaks of a Waskington Post
reporter who told her that he “was embarrassed at how he had been
prevented from writing in this area.”

“We know that they’ve had the information,”” Ms. Mayo went on,
“but they have not printed many, many stories.”

Similarly, the other national U.S. newspaper, The New York Tines,
Ms. Mayo said, has reporters “who are interested in this issue, and
well able to report it, and specialized in this area, and have all the re-
sources of the Times.” But “they are often reined in, put on other as-
signments.”

A veteran New York Times reporter, requesting anonymity, put it
this way: “It is understood at the Times that the nuclear story is to
be soft-pedaled.” Why? As this Times staffer saw it,“The Times is
part of the establishment.”

After a nuclear industry complaint, said Ms. Mayo, her articles were
dropped from the Long Island daily paper, Newsday.

An example of what goes on, Ms. Mayo pointed out, “is the story
I just did on Dr. Ernest Sternglass’ correlations between fetal expo-
sure to radiation and the drop in the SAT scores seventeen, eighteen
vears later, particularly in states such as Utah.* The story was not
covered by the Times. And they had a reporter at the conference

*Which received high levels of radioactive fallout after A-bomb tests.
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where he presented his paper.... As soon as my story came cut in
the Voice, the morning it came out, he was invited by the Today
show to make an appearance while he was in New York. Later in the
day the Today people called him back and told him they were sorry
but they would have no need of him on the program. So he said, ‘Is
it 4 time conflict? I'would be able to stay in New York longer if that’s
the problem.’ And the spokeswoman for the Today show said, “No,
there will not be any time for you ever to go on the Today program.’”

Alden Whitman, a Times reporter for twenty-tive years, now retired,
said, “There certainly was never any effort made to do”’ in-depth or
investigative reporting on nuclear power. “[David] Burmham tried of-
ten enough and never was given any opportunities to do it,”’ said
Whitman, “They wouldn’t spring him. They wouldn’t allow him the
manpower or the time or anything else.”” Why this attitude by the
Times on nuclear power? I think there is stupidity involved,” said
Whitman. Further, “The Times does regard itself as part of the estab-
lishment . ... They get very nervous when they attack industry. Cer—-
tainly when they attack industry that is heavily involved in finance
and the banks as nuclear power is, they would get very up tight. They
don’t want to attack the status quo.” Even in the wake of Three Mile
Island, said Whitman, the Times’ stories on nuclear power have been
“tucked away, put in the middle of the paper.”

Marian Heiskell, a member of the board of The New York Times
Company and the sister of Arthur Sulzberger, the Times publisher,
and wife of Andrew Heiskell, president of Time, Inc. is an active
member of the board of Con Edison.

This writer did investigative reporting for the Lowng fsland Press, a
major daily in the New York area. When the nuclear issue first be-
gan developing on Long Island, I was steered away from it—although
investigative reporting in the environmental and energy fields had
been my specialty. A junior reporter was sent to Buchanan, New
York, to write a five-part series on how the people in that town liked
the Consolidated Edison Indian Point plants two miles away, the first
nuclear plants in the New York area. The reporter was then assigned
to cover the licensing hearings for what would be Long Island’s first
nuclear plant, at Shoreham. The reporter received a $1,000 award for
the coverage from the Atomic Industrial Forum. Nevertheless, as the
intervenors pressed their case and the reporter covered their argu-
ments, the local utility, the Long Island Lighting Company, brought
pressure on the Press and the reporter was taken off the nuclear issue,
put on full-time arts and theatre coverage and subsequently resigned
from the paper.
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I first walked into a nuclear story upon encountering a weather sta-
tion erected on a Long Island beach by the Atomic Energy Commis-
sion. What might an AEC weather station be doing down from the
well-known “Hot Dog Beach™ in the Hamptons? It was put there, my
inquiries found, to monitor how a radioactive cloud would hit the
shoreline following an accident at a floating nuclear power plant. A
seventy-five foot landing craft on loan from the Navy was being used,
along with aircraft and a trawler, Huge clouds of white smoke were
discharged on the ocean to see where they would float. Those in-
volved in the study said that because of offshore ocean winds, the
smoke usually floated to the Long Island shore. Upon finding that I
was working on this story, the editor of the Press said I should “play
down” the story. I pointed out that the existence of the weather
station had never been revealed, that it had been doing experiments
for years and that no news of floating nuclear plants planned for
placement south of Long Island, along New Jersey, had been reported
on Long Island.

“We don’t want to get people upset,” said the editor.

This kind of experience is widespread throughout the media.

*“One of the most expensive and well-orchestrated public relations
jobs ever has been done with the nuclear power business,’”” explains
Geoffrey Cobb Ryan, American editor of Index on Censorship, a
journal published in England and regarded as the top international
publication dealing with media censorship and cover ups. Ryan, who
has investigated nuclear power coverage, says that beginning with gov-
ernmment, then continuing with industry, the massive nuclear PR effort
“snowed the media.” He speaks of limits placed because “all publish-
ers like economic progress and a booming economy, and nuclear has
been closely linked through PR efforts to economic well-being and
progress and development and continuing growth.” He describes much
of the media as being “connected, the people who control the media,
their publishers, their boards of directors” to elements of the nuclear
industry, from “the utility firm which services the newspaper’s area”
to other companies within the nuclear cycle. He notes that the Gra-
ham media group is “notoriously optimistic about a nuclear future,
reluctant to publish adverse information. They downplay it.”’

In December 1979 the Columbia Journalism Review published the
results of a study* of directors of the nation’s twenty-five largest

#*“Interlocking Directorates,” by Peter Dreier, assistant professor of soclology at Tufts
University and a former newspaper reporter and Steve Weinberg, former business reporter
for The Des Moines Register, who dlrects the University of Missourl School of Journalism
Graduate Reporting Program in Washington, D.C.
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newspaper companies showing ‘“‘thousands of interlocks with institu-
tions the papers cover—or fail to cover every day.”” Newspaper cor-
porate directors who are also directors of companies in the nuclear
business include Clark M. Clifford, director Knight-Ridder Newspa-
pers and Phillips Petroleum; Wilmot R. Craig, director of The Gannett
Company and Rochester Gas & Electric; James E. Webb, Gannett and
Kerr-McGee; Thomas G. Ayers, director of The Tribune Corp. (which
publishes The Chicago Tribune and The New York Dally News) and
Commonwealth Edison and Breeder Reactor Corp.; J. Paul Austin,
Dow Jones & Company and General Electric and Continental Oil;
James Q. Riordan, Dow Jones and Mobil Oil; Richard D. Wood, Dow
Jones and Standard Oil of Indiana; Walter B. Gerken, The Times Mir-
ror Company {(which publishes The Los Angeles Times, Newsday,
The Dallas Times Herald) and Southern California Edison; William J.
Casey, Capital Cities Communications and the Long Island Lighting
Company—before becoming C.I.A. chief in the Reagan administration.

The Media Institute,® in a study of how much time the three TV
networks devoted to news about nuclear power on their evening
newscasts between 1968 and 1979, found that it came to one quarter
of one per cent of the time available for news—an average of less than
four seconds for each twenty-two minute newcast.

Westinghouse, as “Group W (Westinghouse Broadcasting Com-
pany}, itself owns five television stations (the limit set by the Federal
Communications Commission)—WBZ-TV in Boston, WIZ-TV in Balti-
more, KYW-TV in Philadelphia, KDKA-TV in Pittsburgh and KPIX-TV
in San Francisco, and numerous radio stations including three all-news
stations, WINS in New York, KYW in Philadelphia and KFWB in Los
Angeles. It also syndicates P.M. Magazine, the nation’s major nightly
TV news magazine. It purchased the Teleprompter Corp. in 1981 in
the largest merger in cable TV history. And it is currently involved
with ABC in establishing a round-the-clock cable TV news service.

General Electric owns three TV stations—WNGE-TV in Nashville,
WRGB-TV in Schenectady, KOA-TV in Denver, and several radio sta-
tions. G.E. has been involved in arrangements to buy up the TV and
radio stations owned by Cox Communications. This would have been
the largest merger in broadcast history.

Both Westinghouse and G.E. are major sponsors of broadcast pro-
gramming.

An example of how G.E. will not tolerate anything critical about

*A Washington-based organization funded by businesses, trade groups and foundations to
study media coverage of business and the economy.
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nuclear power on programming it is connected with occurred in March
1979 when a G.E. sponsored Barbara Walters Special (an interview
with Jane Fonda and Tom Hayden and a clip from *The China Syn-
drome™) was to air. G.E. dropped its sponsorship of the Special, it
said, “because it contains material that could cause undue public
concern about nuclear power,”"*

The People's 4lmanac No. 2** declares “control of the corpora-
tions that run the television networks and major sources of printed
news is particularly important, because the news media influence the
population as a whole. The top twenty-five newspapers that also own
TV stations, book publishers, etc., have more than half of the daily
newspaper circulation. Not only are most of the TV stations in the
country associated with three media-conglomerate networks, but
major banks hold controlling interests in each one. For instance, the
trust departments of eleven banks hold a total of 38% of the stock in
CBS; Chase Manhattan Bank, which hoids 14% of CBS stock, aiso has
substantial holdings in ABC and RCA, the parent of NBC.” Those
who control “media corporations do not dictate the news, but they
place important constraints upon news managers and reporters.”

The staff of the House Subcommittee on Domestic Finance wrote
a report in 1968 on corporate interlocks in the U.S,

These typical pages from the two-volume, 1,945 page report (the
size of a telephone book) show the board interlocks and/or stock
ownership by First National City Bank in Westinghouse, G.E., twen-
ty-one electric utilities, nine major publishing companies, ABC, Stone
& Webster, and Allied Chemical, among others.

*Press Statement issued from G.E. cotporate headquarters, Fairfield, Conn., dated Fobruary
23,1979,
**a reference work by David Wallechinsky and Irving Wallace, William Morrow and Com-
pany, Inc., New York, 1978,
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TABLE 76.—INTERLOCKING RELATIONSHIPS BETWEEN
FIRST NATIONAL CITY BANK, NEW YORK, N.Y,, AND
MAJOR CORPORATIONS

In Order By Standard Industrial Classification’

. Employse  Percent of
Classification by SIC code, and name Direetor benefit  outstanding
of company interlocks funds stock beld
managed by bank *
by bank
Metal mining—nonproducers—SIC 107:
Apex Minerals Corp. - ... e i ieeeeaaa 5. 3-C
Bituminous coal and lignite mining—S8IC 121:
Blue Diamond . . ... i 1 15. 0-C
Crude petroleum end natural gas—SIC 13L:
Panoll Co. oo veeiiiiia...s Ut e . 1 5. 2-C
General building contractors—S3IC 151:
Stone & Webster, Ine ... _._._. e
C‘-aSnIning and preserving fruits, vegelables—
General Foods Corp. .. _........... ... 2 2 i
Grain mill products—31C 204:
General Mills, Incoen oo, 1
Alcoholic and malt beverages—SIC 208:
National Distillers and Chemieal Corp. .. 1 2 12. 4-]P;
18. 4-
Cigars—SIC 212:
Consolidated Cigar COrp- - o vmoiivivnan e cann.. e 8. 3-C
Textile mill products—8IC 221: ]
Wyomissing Corp.o oo .ooiiiiaaiill 1 2 .
Paper & Allied Froducts—SIC 262:
St. Regis Paper Co..o oo ooooiuviian. 2 S
Kimberly-Clark Corp. ... ccoveenano I
Boise Cascade Corp. . uui o it 18, 5-P
Potlatch Forests, Incaenn oo oo .. R
Bui(lsding paper and building boerd mills—8IC
268:
Upson Coo oo iaa 1 e ia i
Newspajsers, periodicals, and books—SIC 271:
MeGraw-Hill, Inc. .. ... 5. 8~F
Charles E. Merrill Books, Inc. 2.
Prentice-Hall, Inc. ...ooonsn 8.
Wadsworth P;ublishing Co., Inc. 0.
Allyn Bucon, Ine. ... : 7.
Harcourt, Brace & World, 1 7.
American Book Co._ ...
Meredilh Publishing Ce . ——
i Doubleday & Coo ot e i
Industrial inorganic and organic chemicals—
SIC 281:
Meonsanto Co..oaooo. - 2 B oieieoa-
W. R. Grace Co__..._. T i g S < — - -« =
Allied Chemical Corp. . 3 1 R
Celaness Corp. . saisaans - sl s s bl Fhas - b sz anid 528 mast0sbs 5.8-P
; Koppers Co, Inc......_. B ppes e i iz
: Hooker Chemical Corp. .o e e et aice imemnmaanas 6.0-P

Feotootes at end of table, p, 710,
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TABLE 76—INTERLOCKING RELATIONSHIP3S BETWEEN FIRST NATIONAL CITY
BANK, NEW YORK, N.Y.,, AND MAJOR CORPORATIONS—Continued

In Order By Standard Industrial Classification®

. Emplcgzea Pascent of
Classification by SIC code and name Director benefit  outstending
of company ~ interlocks funds stock held
managed by bank?
by bank

Drugs—S3IC 283:
ristol-Myera Coo. ..o o S
s Ugjczhn Cc;‘ ..... s e 8. 1-C
oap, detergents, and cleanin raparations—
Sb 234:° 8 prep

Procter & Gamble Co_ ..o ... I e
Colgate-Palmolive Co_ ..o .o ... .. 1 2
Petroleum refining—SIC 201 :
Standard Qil of New Jersey ...
Mobil Qi Corp___. ... L.
Phillips Patroleum Co...__.oo_.._.
Sinelair Oil Corp. oo oo iome i ol
Glass and glass producta—S8IC 321:
Owens-Illinois, Inc.. .. ... .. ... _..._
c Corning Glass W%rks i 5§
oncrete psum, asbestos and plaster prod-
ucts——sl%’ 326:
Johns-Manvills Corp. .. o ocniaooaan.o - R
Blast furnences, stes] works, and relling end
finishing mills—SIC 331:
United States Steel Corp_.._.__. I 1
Dayton Malleable Iron Co__._..._..
Smelting and refining of nonferrous metals—
33:

Annconda Co_ . o ..o 2 b
Reynolds Metals Co. o voo oLl 7.5-P
Kaiger Aluminum & Chemical Corp. .o aiao 7.6-P
Kennecott Copper Corp_ . ...nooooo-- R
Phelps Dodge Corp. .- ... ... 1 v .
Seovill Manufacturing Co. .o _iiianooiioaaoo 1 15.8-P
Arwood Cotp. v 1 e eeeeaan
Matal cans—SIC 841:
Americen Can Co_ .- o L. .. ... 2 |
Farm machinery, consiruction, mining and
matorials hendling machinery and equip-
men t~—SIC 352:
Drasser Industries, Inc_ . .o . 1 e
Metalworking machinery and equipment—SIC
354
Kearney & Trecker Corp. o . o mmee o iiiee et 6. 5-C
Specisl industry machinery, excluding matal-
working mac inery—SIg%E:
Ritter Plaudler Corp. .. oooooo.oooiot SRR
Hobart Manufacturing Co. oo oo m e 8, 0-C
General industrisl machinery and equipment—
SIC 358:
Ingersoll-Rand Co.. .. .. ... .._.... S P

Footnolas at end of table, p. T16.
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TABLE 76.—INTERLOCKING RELATIONSHIPS BETWEEN FIRST NATIONAL CITY
BANK, NEW YORK, N.Y.,, AND MAJOR CORPORATIONS—Continued

In Order By Standard Industrial Classification?

Classification by SIC code and name
of cornpany

Director
interlocks

Employee
benekt
fundsed

MANLE

by bank

Percent, of
outstanding
stock hald
by benk*

Office, compnting, and accounting machines—
SIC 357:

International Business Machines Corp____
National Cash Register Co_ ..., . -
Servioe industry machines—SIC 358:

[ T Y« TP
Tecumseh Produets Co.. ..o .. o iaiiooiiian

Electric transmission and distribution equip-
ment—3IC 361:
General Electric Co. ... ______.
Westinghouse Electric Corp___. .. ____ ...

Servel, Ime e eiiecineanaaaa

Radic and television receiving sets—SIC 366:
Magnavox Co.. ... ... ._.___. R
Communication eqltijj»manb—SIO 366:
International e}z(ljlone & Telegraph___..
Motor vehiclos and motor vehicle equipment—
SIC 371:
Ford Motor Co.omowuummanomi e
Borg-Warner Corp.c.uweeoeeoeoooouons

Eaton, Yale & Towne, T P
Mack Trucks, Inc. oo oo oo e aame e

Alreraft and d:;irta—-SIO 372
Boeing Co_ - oo
Ugited Aireralt Corp.oo oo .n.

TRW, Joco e oe e e i s

Railroad equipment—SIC 374:

ACT Industries, Tne. _eoooooiweoonono
Optical instruments and lenses—SIC 383:

Bell & Howell Co__ . oo

Kerox Corpo oo ieiinaaaaas
Toys, amusement, sporting goods, etc.—SIC

304

1

1

____________

Ameritan Machine & Foundry Co. _ oo e

Jewelry, silverware, plated ware, etc.—SIC
381:

Opeidn, Lo e oo e e e e

Railroed trunsigort.ation—SIC 401:
Southern Pacific Co . ccveuniiiai
Union Pacifice RR. Co........ e i
Great Northern Ry. Co__ .. . ...
Northern Pacifie Ry. Co_ .. ...._........
Logel and suburbon passenger transportation—
BIC 411:
Trans-Caribbean Airways, Inc. ...
D.C. Transit System, Ine... .. ...

Footnotes at eud of wble, p. 716,

—
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TABLE 76.—INTERLOCKING RELATIONSHIPS BETWEEN FIRST NATIONAL CITY
BANK, NEW YORK, N.Y.,, AND MAJOR CORPORATIONS—Continued

in Order By Standard Industrial Classification!

r Employes  Percent of
Classification by 3IC code and name Director benefit  outstanding
of company interlocls funds stock held
Janaged by bank?
by bank
Public warshousing—SIC 422:
Merchants Refrigerating Co. . . . oo . .. 3 10.2-C
Services incidental to water transportation—
SIC 448:
Coastal Ship Corpaae-eo oo oooi. e 11. 2-C
Air transportation—SIC 451:
United Air Lines, Inc- ... .o S 7.4-P
Pan American World Alrways. o aoo.oo- 1 2 ..
Telephane comminication—3IC 481:
American Telophone & Telegraph Corp..__ 1 ——-- e e memeeoan
Southern New Englend Telephone Co.___. I alcrmiaalemalptccns
Commonwedlth Telephone Co. .ovco oo caciiaimanas 19. 1-P
New Jorsey Bell Telophone Co. .. .____._. 1 lacdadcuiiccidsiidie i
New York Telephous Co_._..oo____._ ... 1 o e
Rochester Telephons Corp.. .o .. . s U+ % S P lg. (l)—g
Hawaiian Telephons Co. ..o o cemimre e aa- g g—g
Wisconsio Telephons Co. ... ..__. | e L
Ohio Bell Telaphone Co. .. ... .. ..___. 1 Siieieadis faia il
Radio and TV broadcasting—3IC 483:

ABC, Ine ..o e )
Communications services, not elsewhere clas-
sified—310 487:

Communications Satellite Corp.__......._ ] i Sesasiiioeyrrae
Electric companiea and systems—SI1C 491

Consolidated Edison Co. of New York, Inc. 2 1 6. 1-P
Southern California Edison Coo. o . o oonivanaoan P TP 8 2-P
Virginia Blectric & Power Coo oo oo i imiiceninaeaaan 5. O=F
Northern Stetes Power. ..o e cicacccaccccmmmnm——ammmenn 9. 1-P
5. 8~P
8. 0-P
Long Islund Lighting Co_ __._.__.__.__.. T s 5.2-P
GLLIFSLaLas Utalities Cov o v ame oo s 7.2-p
Texas Power & Light Co_ .. ..o e 15, 3-P
Connecticut Light & Power Co. ..o oo o 5. 8~P
Narragansett Eglec [ ST 0 SO I B oy, . 5.3-P
Ohio Power Co_ . i i cace e eaas 11. 3-P
Louisiana Power & Light Co. ... .o oomnioio oo, = 7.4-P
Dalias Power & Light Qoo - ..ot imom i cim i ciame e 9. 0-P
Texas Electrio Service Co. - o o oo viuen o caicaaaccec i e s 5. 3-P
Eansus City Power & Light Co. - o ovne o oaeoeccacmi e cmaman s 12. 5P
Florido Power Corp. o o ot ceeee o oe e amaeammnn 5 1-P
. 9. 6-P
Arizona Public Service Qo ..o oo S e - < 11. 8-F
Hawaiian Electric Co., Ine____.__. __ o e e e e 13. 1-P
5. 0-F
26, 3-P

Feotnotay at end of tnble, p. 718,

198



715

TABLE 76.-—INTERLOCKING RELATIONSHIPS BETWEEN FIRST NATIONAL CITY
BANE, NEW YOR¥, N.Y., AND MAJOR CORPORATIONS-—Continued

In Order By Standard Industrial Classification®

Employee  Percent of
Classification by SIC code and neme Director henefit  outstexding
of company interlocks funds stock held
managed by bapk®
by bank
Gas companies and systerss——3IC 492:
Parhandle Eestern Pipe Line Coo e cceemrone o ocan o 4 9. 5-P
Southwest Gas Corp_ ... oo iaiaaaao 8 3-P
Intermountain Ges Co. oo weooooamnnn 1 1 ..
Washington Gas Light Co. ..o mmen 6. 9-P
Morthern Iinois Gas Co .o oo d e tme i e e e e 7. 9-P
Menneco, Ine. .o i e e 10. 6-P
11. 6P
6. 8-F
8. 2-P
Colorado Interstate Gas Coo . oo oroooomo o i i e aaara- 10. 3-P
Combination gas & electric systema—SIC 493:
Public Service Electric & Gas Co. - ocmvee oo e ceeee 7.3-P
Consumers Power Coo . _.ooo oo 1 4 .
Rochester Gas & Electric Corp________.. 2 mimeaa- e
Montana Dakota Utilities Coo oo 8, 0-P
Depariment stores—S3IC 531:
Mercantile Stores Co., Ine____ ... 2 1 i
Mail order houses—SJC 532:
Sears, Roebuck & Co. . ... ___.. SN
Vending machine operators—SIC 634:
Canteen Corp. oo ) (R T S AN e FTS—
Grocery and miscellaneous food stores—SIC
b41:
Food Fair Stores, Ino. ... ... ... ey e 8. 1-P
Jewel Companies, Tneo oo oo .o 2 6. 0-C
Apsparel and accessories stores, except shoes—
IC 5681:
J.C. Penney Co_ oo roaenniaeciiccaens 2 TR P U S B
Shoe stores—S8IC 566:
Melville Shoe Corp . - oo e va e ee o cmmc e e 8 0-P
Life, accident, nnd health insurance—SIC 831:
Metropelitan Life_ o ... ..o 2 o W e S L
New York Life. . _....__...._. S e e i -
Northwestern Mutual Life Insurance Co.. Nl YRR T e e e
Travelers, Inc__ oo .o.._._._. - f— T ey
Mutual Life of New York. ... . .. _._.. 1 s e et
. United States Life Insurance Co.._._..... 1 - - =
Fire, marine, casunlty, and surety insurance—
SIC 633:
) Great American Insurance Co. ... ... N
i Federal Insurence Co_ o ooimomnnnrnnns B imaeen 8. 7-C
Kewl ostale—operators and lessors, except
I developers—8]C £51:
i City Investing Co_ .. oowoeo e vean. ! A
Genernd Reo) Bsbate Shares. . oo o cve oo oo e e et e 7.2-C

Feruoles ot end of talie, p. 716,
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Of particular concern to the Congressional group were interlocks

with media.
Said the report:

Tue Commiroial Bawgs axp THB NEws anp INrormarion Mepra

An ares which should be of special concern
becouse of its impact on public knowledge and
opinion is the news and information medis busi-
ness. Several newspaper and meguozine pub-
lishers heve large blocks of stock held by com-
mereiel banks covered in the Subcommittes’s
survey. This includes 18 companies publishing
31 newspapers and 17 magazines, as well ad
operating 17 rudio and stations.

Among the most prominent are Time, Ine,
Newsdny, Ins, The Evening News Assooiation
{Detroit), Booth Newspapers, Inc,, The Trib-
une Company (Chicago}, the Copley Press,
Inc., The Hartford Courant Company, A. S.
Abell Compeny éBaltimore Sun Papers), and
The Dow Jones Company. The following table
indicates the names of the publishing corpora-
tion, the newspapers or magazines published or
radio and TV stations operated by it, and the
nams of the bank holding the steck, managing

any of the company’s pension funds or having
a director interlock with the publishing
corporation.
he percentages of commeon stock held and
voted by some banks are indeed impressive and
elearly constitute enough to control the corpora-
tion, For example, the Mercantile-Safe Deposit
& Trust Co. of a!ltimore, Maryland, holds 81.3
ercent of the comman stock of A. S. Abell
](jlompany baving sole voting rights over 27
percenh_of the total outstanding stock and par-
tia] voting rights over another 23.4 percent, In
eddition, %/Iarcant.ile-Sufe Deposit & Trust has
three interlocking directorates with A. 3, Abell
Company. A, S. Abell is the owner and pub-
lisher of the Baltimore Sun, The Lvent 11,
and the owner end operator of WMK%—TV,
Baltimore, and WBOC-TV, Salisbury, Mary-
1and. There are many other important examples
shown in the following table.

TABLE 25—INTERRELATIONSHIPS BETWEEN SURVEYED BANKS AND
NEWS AND INFORMATION MEDIA

Publishers or operalors of-- MNwme of bank

Stockholding links und vollng rights by
percentage

Num-
Di- burof Total
reclor  man- por-  Pa Par-  Per-
later- aged  Stoock  coent of cent of cont of ceot of

locks fundy  type' out- eolo  partind Do
dtand- voting; votiu% voLluq
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lngk right T dght! right
ato
Wow York Times Co..... Ohase Maohettan Bank, N.A., 1 -
New York, N.¥.
Morgon Gu:\mm{_’l‘ruat. Co., 1 4 50 ... L6 41
Now York, N. Y.
Total.. ... e 1 1 14 K S e— 19 ] 4.1
—
Bouton: Herald Travaler  Now England Merchant's T ¥l =
Corp. Natlonn! Bank, Boston Muas.
Qld Oolnn{/;‘l‘rw;b Co., 1 1 —t S ey e i s B e
Bonten, M.
Total . __..... AT fon e m i 2 | s — -
Dow Jonea Co., Ine_ ... Morgan Gunmnt.§ Truat Oo., ) [8] T %] ¥ .U
Mow York, N.Y.
Booth Nowpspern, Inc.... Nnbip:;lal Bank of Dotralt, = 1 a 9.6 a9 5.7
o,
Dotrolt Bank & Truet, oo c 6.2 8 44 L
Datrott, Mich.
T i i m it e 1 C 1B 47 a4 &7




Siokhotding nky und vol.inp: rights by

percen
Num-
. Di-  berof Total
Publishera or operators af-— Nameo of bank reolor  men- per-  Por-  Per- Par-
ioter-  aged  Stock  cent of cent of cent of cent of
tocks l'u.nd.u typi ! gut-  sole  partial no
sland- vmlnq voLI.n;i votlnq
lng right " right? right
tock
Pz, In@uuarccuecians mﬁl‘ Nationa! Bank of Chisago, | ... e L
Ma Guuranty Truat Jo,,  ..ovooo. Q B.1 4.1 7 3.3
N?;'nYork {’
Chomienl Bank Now York L T S S ST e U
Trust, Now York, N.X.
Total........ e e 2 1 c &1 41 T 3.3
MeGraw Hill, Inc__.___, Now England Morchants No- . PETr e P [ 1.2 4.3
lionul Bonk, Boston, Mass,
I“h;b]&nllo\iral’ Gity Bonk, Now +ovucnocivoene.. B 6.8 4.8 A .$
ork, N,
Morgun Quaragts TruaLCo I LT R e P 8.9 1.1 8.8 ...
New Yark, N.
Meredlth Publishing Co._ . Fl-?'» I}Il(ntiunn.l ity Bank, Now I L e A S A T A b e
ork, N.Y.
Prontiee Hall, Ine. oo oo i o4 Y |
Holt, Rinehart nrd Fu-ab Natlonal Bank of Ol;u.ulgo ________________ o 6.3 3.3 1.9 L8
l.nston. Ine.
Harlford Natiooal Benk & 1 ek TS LA v e T R 1
Trust, Hurtlord, Conn,
Total,., oo, e gl me AEEEEE . }E | AT 6] 6.3 .3 1.2 1.8
i
Ginn Co. ... <« First Natjonal Bank of Boston, | [T o L St e M s AR e Rl
s,
Soott Forewmun Ceo ... Stato Stroot Bank & Trust, .. __ a 5.7 Q.1 0.2 5.4
Boston, Mans,
F%{;ijmﬁl Bank of 1 1 Q a9 1.8 T .4
mﬂeﬂ-ﬁ"&m}co_, OBICORO,  wervmmmmmmnnennn ¢ 82 89 28 L7
Total,. o T g 1 1 ¢ 228 L% 38 0.8
Wilay, Johr, 8ona, [na..__ Mo Cuaranty Trust Co., 1 1 [8] 8.0 ol e 1.7
i ’ N’E"é-"rmk s
American Book Co....... First National OiYy Bank, B b mtinm e e S i = m = A i i T
New York, N
Allyn Bacon, Ine.______. Firat National City Bank New ... ... o' 7.5 1T a8
' York, N.X. Y
Poaoton Publlsbing Oo-... Centrnl Natican! Bank of ..., 4 (8] 63 3.0 .8 aeeinn
Cleveland, Ohlo.
Simplloity Pattern Qe., Morgan (Fuarwnt I‘ru.sto. s e . P 18 8 oe 50 4.0
Ina. New ark.N
Trust Go., Now Yok, . ... L S A e e P
B 1 P (%] e Lo (8]
Merrill, Charles E. Firat Natiooad Oliy Bank Now 12. 8 B S~ 126
, Ine. ork, N.Y.
Wadsworth Publishing Tirat National Qlty Baok New ...o....._...... o} 0.0 . PR [ ]
Co., Ine. York, N.Y.
Butterick Co., Ino. ...... Chemiosl Bank New York jr—y 1 C e . 234 lbe
Trust, New York, N.Y.
Hsrroourt Brace & World, F‘l:%r. Nutlonal Olty Bank, NeW —ooonovenonawen. TN T
ork, N.Y.
M G ty Trust Co., | SR [a 114 2.4 4 3.8
Now Yok, N.X.
Total s el L R B | BTy c 19.0 5.9 Le 121
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Suwckhalding links and votlng rights by
percentags
Num. —
Di- berol Total
TPublishers vr oparatecs of — Name of bank FECLOE  Man- per-  Per-  Par-  Por-
intar- ngod  Stock  oent of cent of cent of cont of
locks {funds  bype' gut-  sole  portlal  no
' stand- voting voting voting
| lngk Tight righl rlght
ukol
j . P e 7 —=
Newsday, Inc -
Nowsduy, Gardea City, N.¥Y_... Morgan Guman Trust o, -oo._.. Olaas A, 49.0 ... 4900 ...
Now York, .
m&':" B, 425 ...o... 42,6 ceeeee.
BEP....90.0 ... Lo e
.Time, Inc.

Time magazing, Lifo mugazing, Firt Natonal Bank of Chiango. P Ll e TRy o Sl 1 VS
Fortuna magazine, Sporta Il- Morgan Quaranty Trust Co., ....-.. b Oaaee 83 41 0.7 3.3
lustrated, ) ow York, N,

Chomlonl Bank N.Y. Trust, N S P T
New York, N.Y.

}\I.Z-'I‘V—Deuver, Colo.

HLZ-AM-F,

WOOD-TY—GCrond Raplds,

M.io i
QOD-AM-FM

WI“BM-’I‘V—-Indmnnpuhn, Tnd.

WFBM-AM-FM

KOGO-TV—Sun Diegn, Calif.

KOGO-AM-FM

KERQ-TY—Bukersfield, Oalif,

Holt, Rinehart, Winston, Inc.

Fiatd and Strewn, Popular Gar-  First National Bunk of Chicage, ...... R R ¥ 3.3 1.2 .7
dening, Now Homes Quide. "

Homa odomlzlnzGuidu ....... Hartford Mationsl Bank & Trust 1 el e A S S SIS 8 e B = e S o e

Co., Hurllorg, Conn,

Latrobe Printing & Publishing Ca.

Letrobe Bullotin, Lantrobo, Pa. ... Mellan Nutlonal Bank & Trast ....oooooo.o.0 Ol ) - L 48.2

Ca., Pitlzburgh, Pa.

Eagle Printing Co.

Englo, Butder, Pi. ........... Mellon Nationul Bank & Trogt ....oouen..s Clasa A, 187 ....... 187 ..

Co., Pittsbusgh, Pi. )

Olass B, 13.0 " 1,
Daily News Publishing Co.
News, MoKeesport-Duquesnies  Mellon National Bank & Truse . oo Coannin, 324 S R —
Clinton, Pu. Cu., Pittaburgh, Pe.
Hooth Newspapers, Inc.
News, Ann Arbor, Mich_.._____ Natienal Bank of Detsuit, i [T o P 9.8 3.8 ... 5.8
Datroit, Mlah.

Thmes, Buy Qity, Mich 5 Dﬁ?ib Bank & Trust, Dabeoll, »ocooeereeane Qeeceenes 52 .8 ol e

Pross, Grands Rn!:ldu. Mials.

Journal, Flint, M

Clitizen Patriot, Jackson M!oh

Chromele, Mus! ﬁon Mleh
Nows, Saginsw, Mich.
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Stockholding lpks and voulog righta by
POTCRRIAES

Num- —— as
Di-  berof Total
Publishers or operators of — Nama of bunk rectyr  mon- per-  Por-  Por-  Par-
Inter-  aged Stook  cent of cent of cont of cont of
locks funds  bype' out-  sole puartis]l oo
sr.und vot.’mq vo!. ¥l
w& vight ' right* right
B
D.A.C. News, Inc.
D.A.C. Nows, Detroit, Mish. ... Nntlooat Bank of Detzolt, Mich, .o ooooan oo Gl 100 e s 100,00 ...
The Tribune Co.
Chicago Tribune, Chicage, Ill... Luntmsntﬂ.l Illincis Nallonal ... omenn [ [P 8.4 Ly R i
Benk, Chioage, 11
WGN—TVMOhiengo, m
Endlo
L—-TV—Duluth Mlon.
Radio KDAL
Copley Press, Inc.
Baacen Nows, Aurora, Iil Fiﬁn{s Mationat Brok of Cthicagoe, | R o I, LS. 0.0 a.oeas
' Olnoss B, 100.0 _..._.. 1000 conee.
Courier-Nows, Elgln, Y1 '
Heorald-Nows, Jo 6L, .
State Journal, State Registor,
State Journnl snd Togister,
Springdield, Il
Pout Advoonte, Alhambra,
Unlon Tribugs, Seo Diege,
Oudif,
Hartford Courant Co.
Hartford Courant, Hartford, Oolu.naql.luul, Bank & Trust, - i o [ — 112 + . 92.0
Conn. Hartford,
Hertford Nmom Bank, LT G s e N Mg G
Hartford, Cons.
Evening News Association
Datroit Nows, Datroft, Mich.... Detrolt Bank & Tyrust, ... SR ) J—— 18.1 - 10.3
Detroit, Mich,
WWJ-TV-—Doelroll, Mich.
Rello WWJ-AM-FM
Chronicle Printing Co.
Chroniole, Willbwantio, Conn._... Connectiout Bnok & Trust, - oceoueooooo- o S, - o I Bt —
Hartford, Con.
A. 8. Abell Co.
Baltimore Sun, Mumnntllo—Squ anndld: - Ocee.- 81.3 27,0 23.4 1.9

Baitimore, Md. c.imnm, Md.
Evening Sun, Beltworo, M. _.. Mm—ylnnd & Hationst Buak,

timore, Md.
WMAR-TYV, Baltimore, Md.
WBOC-TV, Sallabary, Md.
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Siockholding links and voulng righta by

parsmiiage
Num- -
Di-  barof Total
Publishers or oparators of— Nume of baok regtor  Than- per-  Por  Par- Per.
inter-  aged Stock  cant of cent of cent of tant of

lockn fuody  type' out~-  sole  partial  no
stund- vcl.lnplr Yor vo!d.n‘

in, ht ht? right
g, e A g
Billboard Publishing Co.
Bllboard Magasine, Clnelnnstt, Centeal Truat Co., Cinelenadd, ....... veeeee Qoo .0 68,19 B52.8)  6.58 .......
Ohlo, Chio. P . 79.80 860 140 .......
Western Hills Publishing Co.
Wostern Hills Press, Weatarn Centead Trust Co., Cingimustl, ... Crveeee. 4.0 888 s T.33
Hills, Ohdo. Ohlg.
Dow Jones Co., Inc.
Wall Su-ntJournal Now Morgan Guaranty Trust Co., | S Q. _..... &7 30 07 1.0
Naw York, IV %

Yorl
Tl?go Nu!lnnzl Obaerver, Silver

an’l "Natlonal Businows and
waclel Weekly, Chicopeo,
Mane

The interlocks were found to have gone deep into the utility indus-
-try. Those identified include:

TABLE 23.—8STOCKHOLDER, DIRECTORSHIP, AND EMPLOYEE BENEFIT FUND LINKS OF
49 BANK3 SURVEYED WITH SERVICE INDUSTRY CORPORATIONS—Continued

Listed By 8tandard Industrial C'lu:d.ﬁuﬂon"

Electric Companies and Systems, SIC Code 491

Em-
Elo;m- Yoting arrangements
Direc-  benefit
Nama of compnroy Nams of bank tor funds Towl Par- Par-  Per

inter- map. Slock  percent  cent cant oant

locks a.g&d Ayps'  of ont- sols porthl no
¥ ltugiakng vola! vote' wvolet
H

Congolidatad Bdison Co.  Chase Manhattan Bank, U e = e SR S
of New York, Inc. New Yark, N,
Birst Nat.lonnl City Bank, 2 L b3 LT et (9]
MN'W Yé)r . Yy"rr c % ! P 7.0
0 t Co., A N
R York, N, T
Chamical Bank Now York 2 gy
Trust, New York, N.T.
L AR Y ] ] P 8.1 0.1
? r 0 LTI
Comumonwealth Edison Ooﬁ&kmm Tilinots National -
mnmauunﬁljn u of .
o
Northern Trust Co., Ty g S
esgy, 1.
Total ... e S i e e i B i e D e e e S e




Voting arrangements
Direc-  benek Towl P P P,
o -
Nats of oompany Name of bank - wr funde Stook  pecoent o:nr;. vent “:;
m m’;‘:i' type  of out- salp M
‘Ey s vote® vota'!  vole!
besd atook
Southern California Natichal Sbawmnut Bank, ... - L3 e 80
Edlson Co. Boston, Mase.
Fimt National Ci Blnk. e i P 8.2 DEE i 7.9
Naw Tork, N.
Philadelphis Elootric Co.. Firut Pmnrylvan!n Benk & B e g e R B e e e SR 2
'I‘rns uphh Pp,
blnNn nnnlek. B e mm e e a i nns
phls, Pa
Eo 3 P 1L 4.1 1.4 3.4
P‘hllnddphh,f‘-. F £4 0 11 LT .8
C 5.9 21 2.2 L8
P 8.4 1.4 1.4 [
P Bl &1 33 .7
Fidelity Bank, S P WO B4 ... T
Phiadelphis, Ps. P 122 19 ...l 13
Q [q 4.9 .1 0
Provident National Bank, | (8] 1N 1.2 % 2.0
Philadpdphis, Pa.
B T ] P 1N 81 16 L4
P b4 i1l 1.7 N
c 171 2 4.6 4.2
P 8.4 1.8 LA L4
P %l [ 5] 32 7
P 10.9 34 . 1.6
P 12.2 0.0 ... 13

Detroit Edisen Co_..._.. Hatlonel Bank of Detrolt,
Manufaoturers National
Bank of Dotroit, Mich.
Detroit Bank & Trust, Detrolt,
Miah
Total .. -
Vl?h:h Eleotzla & First National City Bank
ower Co. New Tork, N.‘H
Union Blsatcie Co_..... Fint Natdonal Bank of
Chioago, IIL
Floride Power & Light Hanu!uhm Hanover Trust
Mapia Gusrnty NTth o,
uaran
Neow Yok, N.
Totad, oo, o mmmimanatanaaa
Duke Power Co of Morgan Gua.mnl Trust Co.,
North Oarollna Naw York, N,
Northern States Power. .. Nalional Shawmut Bank,
Boston, Mass.
¥smt Natlonal Olty Bagk,
New York, N.Y.

stlr ‘En;lmd Elsatric nm Nlt!.o:nn.l Bank of
e Old Colony 'I‘rulr. Co., Boston,

Totai....... F . s e e
Long lalend Lighting Co.. Fn;t Piu.g;mal City Bank, Now
ork, N.Y.
Margan Guu-pn%'I‘run Ca.,
New Yor

Bankers Trvat Oo., New York,
N.Y.

Total, covaaian.onn

1 2 . ; e
............... 2 T3 ieeceeeiiege-- 1.3
................ P 88 iiiiiie... 8.8
P 8.0 AN 7
1
2
B e T N P e e e HE
1 - P T 2.
................ C 58 48 .6 7
L ESd bR b § e om s S a7, - e
R P I 5.2
¢ 5.8 4.6 .5 7




Em-

Eloy(éa an»inl. drrangements
onefit i
Namo of company Name of bank tor funds '[‘oml Per- Far. Foe-

Inter-  man-  Stook  pereent  oent oent oent
locks ed  tppe'  ofout-  sole  paridl  no

¥ Atanding  voto®  vote!  votst
bank atock
Paoifio Powar & Light Co. Nutlonal Baawmut Bank, T P R e —— 6.8
Boaton, Mass,

Ponnsylvania Power & Girard Trust Co., Philudel-
Light Co. phla, Pa,
Fidelity Bank, Ph-.lnda!ghia. Pe

Maellon Nutionnl Bank Trual,
Pittaburgh, Pa.

Tetal..... - SR Rkl ep——

Patomeo Klectric Power  National Shawmut Bank,
0. Bogton, Muus
Ftrqul. Nm.ionn] Baok of Chileago,

QGulf Statos Utllitias Co. .. Wisat Nations! City Bank, New - P 7.2 .
or B
Morgnn' Gunrnnl; Truat Ce., ) v
Now York
Tob) et i - } P 7.2 S S 7y
inofa Power Co_ ... .. Continental Illinofs Nalional P S S i A
Bank, Chioago, 1N,
Amerlean National Back & b, i e =B L
| Trust, Chiengo, T
Totil. e e e - () Fe—_— B g PP
Mi!»sbm.ipgi Powor & Nutional Siuswmuat Bank, TR P 1 N 1 — 19,0
Ligat Co. Boston,
Goorgin Power Coo.ouvvisnmnn 0 o et e e ecmnaiaa P
First Naotlonal Bank of P
Chioago,
Girard 'i‘ruat Co.. Philadelphis, --..oamsuineenn. P
Pe. P
Toxuy Power & Light Nationn) Showmut Bank,  ....-... T P
Q. Beston, Masa, P
First Maslonal City Bank,  ..oeeemeenn. S
Mow York, N
x
Arlkanans Power & Light  Notional Shewmut Bunlk, iy S I 3 L Y R T T
Co. Boston, X
Qstor Tl Power (o, ... First Natlona! Bank of - = P B eemssse 250
Ohlango, T
Connestlout Light & Natianal Shnwmut. Bank,  aaeoaaon. e P A = . iha
Power Co. Bosten,
Connestitut Banlt & Trusy, 1 | B — bl S i e S e
Hurtford, Conn,
First Notiona) Gil Bank, e e P Bl rm—rm 6.8
Now York, N
....................... 1 1 P 1 7 R — 1 . |
Totil-p2fmne e P - i | |
Unitod Iluminsting Co... First Natiopel Bank of . oooooenns P [ S v 9.8
Chieago, 111
Siarrs Prolfic Power Co....... . . T e i i s e e = 15.0
Hurtford Elootric Light  Notional Shuwmut Bank,  —oooomcniaian 138
|x0ru‘or © s Boston, Mass 18,8
F‘%L Nauonul Bork of Chloago, - o voeneenen- 87
Hartford Nattonal Bnnk & 3
Trust, Hartford,
Conneetlout Baok & "[\nmt, H
Huriford, {onn.
e ek L 4 e P 138
Towal oo 3 e
P a7

206




Bo-

loyoe Yoting arrangemanta
Direc-  bonet s -

Nama of sompany Name of bank tor funds Total Par- Par- Pur
intar-  mpo-  Stock percant cent cant cant
ook ag;d type! ginnub- loJ:. puLh‘l no

9 v 1y 1]
ok e R
Holycke Watar Power Qo. Connocticut Bank & Trust, | QR 8] 8.0 LT cee- 8.3
Hartford, Conn.
Baﬁkm’]‘nml(}o New York, | P el e P § R - el e
C B BT e 6.3
(8] 6.3 4,1 0.2 Lo
P VT | ot i i e - 7.7
Nurragansewt Electric Co. First Nnduml Baok of Boslon, | | mimirimiosmimimamsesa m i = S 8 i S YT i = m = = = =
FiNhNnblonal Cliy Baok, Now oooeenceaeons B B8 Cniiiam enitomnine 8.3
York, N.Y.
Total._ ... STEn = e 8 g e | T P L ol [
Publio Servies Oo. of Old Colnn_y Trust Co., Bosten, [ TS L P A . Jeser L v L S
Now Hampahire. Mass
Ohlo Powar Coverovue.. Firul.Nntlonnl City Bank, New oooennene . P L e it e 11.3
ork, N.Y.
Blastern Utllitiea Msso- Old Colony Trwit Ce,, Bosten, | [t S vy L S Bl P
ainten. Many.
New England Power Co,.. First Natlons) Baok of Boston, 1 .. NP Al e A e W < 421
aim,
F‘irlnua Nationad Bank of Chioago, —wooceocnnn . B [ S — [
|' Totml. oo s N Sanmmenmaaa L ¥ aswkass P - H e —— [N ]
| Leu :, ans Power & Light m:lgr. Naﬁ:s#nl City Baok, Now __.......cooon P Td aeoeesoamesanad 7.4
ork,
Morgan Gumnl. Trust ©6., cccocamiiiiianan P i I o, sy B
I New Yor]
Gii,nrd I‘n.ml. Ou  Philadelphis, . ) 4 8.0
Contral Yermont Publle Old Colony Trust Co., Boston, | S R ————— S S
Sorvies Corp. Mau -
Dallss Powor & Light Co.. Nntlonal Shawzut Bank, Bes- ... ... P 1] | R . 7.0
First 'N.uou..l Clty Baxk, Now ... s R T Qe P %.0
York, N.Y.
Captral Loulsians Bleelsio F'I.ilh% National Bank of Obdoage, - ovoveuncmcnuas P Tk S 10.7
e Morgan Guaranty Trust €0, _eceooononnnnnnn e} a0 5o .. - 1
Now York, M Yy
U;Z_fm Paninswls Power Otaveland Trust Oo., Olevaland, L N R B -
. Ohio.
Toxss Blectcio Servies Co. Nallonal Shawmut Back, Bos- ... ceoos P b ¥ 1 SRR S—. 15.0
ton, Masa.
T‘i.r;t i:sl.lond Olty Banok, New . ..ooonomnemonns 4 Bl ot 5.3
ork,
Quaranty Trust Ooy, .oeniimooinnes 4 [ D . 6.3
it ¥
Weat Poon Power Co..... Girard Trust Co., Philadelphis, -o.oo oo oo F 6.1 3.2 2.8 .3
Pa P 17.1 2.7 2.1 53
P 17.2 12,8 3.9 .5
Metropolitan Edison Co._ __..do... S e A B i < o e memamm s P e 4.8 4.4 1.7
P 10,2 3.0 4,2 3.0
P 17.0 10.8 51 1.1
FidoliLy Bank, Philadalphis, Poonoooooocnaiiann P 6.8 [ —a .1
P p.2 - 1 N L1
Kaosas City Power & Xarrls Trost & Savings Beok, ... P 57
Light Co. Chicngo 1 aviEs ek,
Firat Nationn] City Dack, New ... P 12,6
ork, N.Y.
Morgan, Gunmn;y Trust Cop ccoommciianian P 5.0
New York P 8.5




HEm-
loyoo Veting arrang LM
Diroe Bonofit i arrisgecugy —
MName of popany Nums of bugk tor  funda Total Por-  Par-  Por
Inter-  wan-  Steck  poroent cent  gént cent
looks sd  Lypu!  of cut- sols. partd no
Y atanding  vole® ‘voto! voto!
bunk atock
Duquesne Light Qo...... Girerd Trust Co., Philadelphie, «oooooenvomanno. P 11,8 8.1 2.8 4
Pa, T 7.9 7.1 .8 &
Mallon NAhonulBank&.Trusb 2 [ R R
Pittaburgh, P
2 1 P 11.3
P 7.9
Oldaberos Gas & Electrie  Morgan Gumm‘y Tritat Coy caeeiccinnaas r 13.1
Co. Now York, N
Philadelphls Electrio Fn-st Penngylvanie Bank & | e el R B 0 S S it S
Powar Co. Trust, Philadelphia, Pa,
Philadelphin Nsljonn] Bauk, i emggees T L S
‘Phllu(ﬂﬂ hia, P
Provident nuand'ﬁnnk Phil- T ——— A
adelphin, Pa.
Total o pr e iieae e aa e B ke o e it £ i d e asmi ol
Boston Bdison Co._._... Fir;{t Hallonal Bank of Boston, 3
au1,
State Stroot Bank & Trust, Bos- 1
lon, Muss,
Walonal 8hawmnt Bank, Bos 1
lon, Muogs.
ol dolony Truut Co., Beston, 2
Mis.
ot i e aiemen T Bl o i it b = e v R e e B
Cleveland Electric Qlaveland Trugt Co., Cleve- 2 S P ——. S e T L T v
IBuminstiog Co. and, Obio.
Nutional Clty Bank of Clevo- T e e e i T T AESTTI
an 0.
Contral Nutmnn] ﬁnnk of 1
Cloveland
Boclety Nadonul Bank of 1
Cleveland, Ohic.
LOM o e em e e e i am e e anm———— s | RS — me M N S
———
Now York Stuta Electrle  Steto Stroot Bank & Truat, IS i C 5.3 Al mididas 5.1
& Gas Corp. oston
Morgun Gnarunt;'[‘rutho. ko3 ST 5 P | [T L LR ST R ——
New York, N.
Soul.]awectern Lleotric Pow- Firnt Natlonal Benk of Ohongo, ... P 1.0 iiiiinamnnes 10.0
ar Co
Alabarna Power Qo _ ... National Shawmut Benk, ... ......o P 12,0
Boalon, P 14.2
P a2
Girard Trust Oo., Philadelphie, weeeeeoeean oo, ¢ 7.1
Pa.
Ideho Powor Co_...__.. lg{Colony Trust Co., Bosbon, ooovoovoooacaas C 8.1 FE Ll 2,
Mellon Nntlonal Bank & Trugl, -coue..a 1 ¢ 5.6 4.7 b4 -3
Piusburgh,
T Dbt et S = B TS i Ay = < = = ey . i 0 11.8 7.6 1.3 2.8
et
New Jaruey Power & Qirird Truet Co,, Philadalphis, oo ooveeniao P 10.8 8.4 1.9 N}
Light Co. Pa.
Contral Hudvon Gas & 0id Colony Trunt Co., Bosten, ...oooorimnnnnn. C 6.9 - R 25.0
Elgotrie. e,
Mellon Nationa! Bank & Trust, .o.ooueiuiaunn v P [ T R —— 33
Plitaburgh,
Florida Power Corp__,... Nutipnal Bhnwmut. Benk,  ceeccieiiiaoan P
Boaton,
F‘irsthLionu]Bankof R, iy P
Chiongo, N
Firot Nallonal CHy Benk, ... bid
New York, B
Morgan Guaranly Trust Co,,  wreveenoioooann P
Now York,
Gn.mrd Teust Co, Phﬁldelphin .......... P
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Neme of company

| Pennay!vmin Eleolzrle Co.

Atlantie City Eloatrio Co_

Missouri Public Service
Co.

Total. ..
Utakh Powar & Light Co.

Indinna & M.mhignn
Elootrio Co

lutaretate Pawer Co

Boullwostern Public
Sarvied

Totak. ... ..

Arizona Public Service Cu,

Hawudinn Blgotele Co.,
Ina.

Tumpn Electrie Co.......

Toladooyenn oo

Buvanmuh Eleattle &
Pawer Co.
Contral Maine Power Co_

Monongahals Power Oc.,
Obio,

Northoast Utilities_......

E]oyot Voung arrangemants
Dires-  baneflt -

Name of bank tor funds Totul Per- Par- Par-
inter-  man-  Slock  pereent  cant cent cant
ocks od  type!  of out- aole  partial ne

¥ standing  vote'  vote’  wotat
bank whook
it National Bank of  soeerecceoioenns P KT oo 157
cngo,
mrgnngGunrnnt% Trusb 0o, eeveeiiecinane P 10,0 s
HNew Yorlk
Qirord Trust Co,,  comcveimeciaiian P 13,4 0.3 4.3 38
Fhiladelpbis, Fa. P 7.0 863 LB 2
P T.b 1.2 .4 58
P 18,2 6.4 3.5 5L
Pdelity Bark, = .. i P 1.1 | LU, S N ]
Phlladolphm. Po.
Niltonel Shawmut Bank, e i P [ M- S = a0
Bonton, Mass,
Staze Streal Baok & Trusl, S P At Sy S 0 Y et et
oaton, Muxi,
Nutlonal Shawenut Bank, ... ......, F 1 N 10.0
Boston, Mass.
RS P 10.0 . S—— 1.0
Natlonal Shawmut Bonk, [P - P Bid cdasadsh . 5.2
Bowton, Muss, P 5 & [N
P 17.9 \7.0
Firit Nationnl Bank of ... ..., P L& apoceuii - 152
Clifeags, 101,
PR | T = - L MR L ameriim e s 14.2
Mational Shawmui Banl,, Bow P 1 0 R 21. 8
ton, Musa,
"itnte bmut Bnnk & Trowt,
Bouton
Fhiladsl )lhhl an.ianul Bank, Sy N - - 1 Bl = e e, [} e i
Phil !m;e!phm Pa.
S = T e e ol e e
I\nuonn] Siawniit Bunk, Boss e a P 2 50
10
I‘lrnl:]}wltialonnl Bonk of Chi- .. Lo 4 D e dases e T 10.0
Firat anionﬂ.l Civy Bank, New . _...... F 1177 S S eee. 118
ork, N.Y.
Fl.ral, Nutionel Bank of Chi- ..., .. ];
F‘mal. an.lonn] City Bank, Now ... ...o.om P
York, N.Y. P
P
Natiennl Shewmut Bunk, Bos- ... _...... P
ton, Mnass.
Naw tnglund Mernhanu Nu- e Hi-fm ittt H SRR
tlonal, Boaton,
Hirat Nattonal Blmk of Chi- oo . P 100 woeicieiannnaa 100
eigo, I
e s | P [ 7oy - 11,9
P .o 10.0
Nattonul Shawmut Bank, Bos- ... T 0.2 ... crey -omeas 0.2

ton, M
Ol Colony Trust Ca., Boston,
Muuy.

HAB,

Melion Nutlons! Bank, Pitts-
burgh, Fa

Hartford Natiponi Bank &
Trust, Hartford, Ocno.
Oonnoctlout Bank & Trust,

Hartford, Conn.
United Bank & Trust Hart-
ford, Conn.

B st e s i e R LS =
—

2 i B e i i T - Yes

T T

b i B i i o R RS i

L3 L e —aen
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Declared Wright Patman, the Congressional comimittee’s chairman:

LETTER OF TRANSMITTAL

Jury 8, 1968,

This study roveals that a major shift in the control of American business has been
developing over the last 25 yesrs. The implieations of this fundemental shift in the strugturs
of our economy are very far-reaching. Furtﬁer study will be required to fully comprehend them.
But definitely this shift has implications for the continued viability of our competitive free enter-
prise economy. It rajses questions of conflict of interest for individuals and bank trustees; of anti-
competitive activity for banks, other financial institutions end corporations; and of besie problems
of public policy which touch on some of the most fundemental political and economic issues of
our time for the Congress, the Exccutive and the Judiciary.

While further exsmination and discussion of these major issues will undoubtedly be called for
hefore this Subcommittee and elsewhere, it is my view that the data presented here for the first time
show that the Ameriean econorny of today is in the greatest danger of being dominated by s handful
of corporations in a single industry &s it,}lrms been since the great money trusts of the early 1900’s.
Through the various devices described in this study, commercial banks control the investments of
billions of dollars of funds and vote large blocks of stock of major corporations in practically every
un%ormnt- industry in the sconomy. These same bn.n.kmdg institutions have gained representation
on boards of directors of and serve as major sources of eredit for many of these same major industrial
co?orations. Therefore, afew banking institutions are in a position to exercige significant influence,
and perhaps even control, over some of the largest business enterprises in the nation. In addition,
thousands of small and mediwm-sized businesses all over the country are domingted by the major
commorcial banks in their areas. The pervasiveness of the banks' position cannot be denied by any
reasonabie person who studies the date in this report. The question that the Congress and the
American people muat decide is whether this situation should be ellowed to continue and davelop
further without substantial legislative and administrative checks to this concentration of economic
power in the hands of & few. .

Perhaps the words of President Wilson, uttered over 50 years ago, should stand todey as a
warning to the American publio a3 they did at that tima:

The great monopely in this country i the money monopoly. Bo long as that exists, our old variety and freedom
and Jnd.lvﬁual energy D{development are out of the quesifon. K grent industrial pation {s controlled by ils system
of credit. Our system of credit is soncentented. The growth of the nation, therefors, and all onr activilles are in
the hands of a Few men wha, éven if their actions be honest and intended for the public interest, ure necessarily
conpeatrated wpon the grest undertakings in which thelr ewn mopey i jovolved snd who, necessarlly, by every
reason of thair own limitations, ohill and Gheck and destroy genuine econoris freedom, This fs tho graatest question
of &ll, and to this statcamen muet address themeelves with an carnest delermination to serve the long fubure and
the true libertles of mon.

WraionT Pataan, Chairman.
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Concluded the study:

COMMERICIAL BANKS AND THEIR TRUST ACTIVI-
TIES: EMERGING INFLUENCE ON THE AMERICAN

ECONOMY

SUMMARY AND CONOLUSIONS

The Eroblam of concentration of economic
wealth hos been of concern to Congress ang the
public for many years. On oceasion thisg con-
cern has led to the enactment of important log-
islation, particularly between 18060 and 1914,
and again during the New Deal Era.

Since World War IX the noture of the prob-
lem has changed considerably, in large part be-
cause of the dramatic rcwt,g of inatitutionally
mannged funds, including mutual funds, insur-
ance funds, employee benefit funds, and private
trust funds held by bank trust departments. It
appears that the trend identified in the 1030 of
major corporations in the United States bein,
controlled by corporats management because o
the wide dispersal of stodk ownership among
large segments of the public, may now be giv-
iqg way to & new trend foward control of these
vifal elements of our economy through control
of the voting of large blocks of stock in these
cpr}iorut-ions held for beneficiaries by a rels-
tively few giant financlal institutions.

There are many factors to be considersd in
judging the potential for influence ond control
that banks and other financinl jnstitutions may
have over other corporations, These include the
supply of eapital, the helding and voting of
large blocks of stock of companies and exten-
sive interlocking directorships between finan-
cial institutions and other corporations. All of
these factors, as well as many others, appear to
exist to an extengive degres at the present time,
One of the problems of detecting this situation
in the case of commercial banks has been their
favored position ag contrasted with other insti-
tutional Investors in being able to concesl the
extent to which they hold and control invest-
ments of other corporations.

Seme of the consequences of bank influence
over major corporations invelve potential re-
straint of competition, both ameng financiat in-
stitutions, and between competing nenfinancial
eorporntions which may be linked together
through a single banking institution. Mergers,
which would not otherwise take place, may also
be fosteved by the influentinl position of banks
with one or mors companies involved. The ties
betweon banks and other corporations may also
unduly restriet the sources of credit available
to competing businesses which do not have the
same Jinks with banks. This, teo, is a form of
restraint on competition.

In addition, there are a number of serious
conflict of interest problems that arise from ex-
tensive interrelatiouships between Lanks and
other corporations.

In addition to the general discussion of the
activities of the trusf departments of the 49
banks surveyed, and the interrelationships be-
tween these banks and other corporations on an
industry hasis, the Subcommittes survey makes
possible a detailed examination of these activi-
ties on a city-by-city basis for the 10 cities sur-
veyed. Thesa 49 banks reported that they hed a
totz] of 8,019 director interlocks with 6,601 com-
panies, an average of 164 director interlocks
with an average of 1356 companies per bank.
These 4§ banks nlso reported the names of 5,270
compunies in which they hold individually &
percant or more of the outstanding shaves of one
or more classes of stock, an nverage of 108 com-
panies per bank.

. This cleerly puts each of these banks in o po-
sition of great influence over n large segment of
business 1n their areas. More important, it gives
the banking community enormous potential
pawer, for geod or evil, over important parts of
the nation’s corporate structure,

What this oll ndds up to is that the major
banking ingtitutions in this cowatry are emerg-
ing as the single most important force in the
economy, both through the huge oversll finan-
cinl, ragources at their command and through
the ‘concentration of these resources and other
interrelationships with o large part of the non-
banking business community In the country.
Eariier veports have discussed both the trend
toward coneentration within commareial banlc-
ing itself during the post-war period and—even
more significnatly—the growing interlocking
relationships botween thess major banking in-
stitutions and other major financial institu-
tions, such a8 insurance companies and rmutual
sovings boanlks. The power of the banks slone
is quite impresgive. In combination with these
other financinl institutions it would be over-
whelming.

When the power of these financipl institu-
tions, in the combination which appears to b
avolving, is examined in connection with their
}mwer—both existing and potentin}—over &

arge part of the nonfinancial sectors of our
economy, the picture is complete, The kind of
snowbelling economic power described in this
study, with its literally thousnnds of interloole-
ing relationships, is a situation which can only
be ignored at grent peril.
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Though it is “a situation which can only be ignored at great peril,”
as the Congressional report declares, the growing interlocking pattern
of the American economic structure has largely been ignored. And
since the report was issued things have become even more interlocked
and centralized.

In the 1970% there is the possibility that getting interlocked under
the structure was government itself. In 1973, David Rockefeller and
a chief foreign policy advisor, Zbigniew Brzezinski, formed what was
to be called The Trilateral Commission.

It is what investigative reporter Craig Karpel describes as “the closest
thing possible to a board of directors of the world.” Rockefeller and
Brzezinski put together an “action committee” made up of the top
executives of the most important multinational corporations and
financial institutions ranging from J. Paul Austin, chairman of The
Coca-Cola Company and Peter G, Peterson, chairman of Lehman

‘Brothers, to political figures: from Rockefeller family advisor Henry
Kissinger to Democrat Jimmy Carter and Representative John An-
derson and, at one point, Republican George Bush; and including
representatives of labor, education and media.

This is a recent listing of North American members of The Trilateral
Commission as it appears on its literature:

The Trilateral Commission

(GRORGES BERTHOIN TARESHI WATANABE DAviD ROCKEFELLER
European Chairman Japanese Chalrman  North American Chairman
Eoinio ORTONA MITCHELL SHARP
European Deputy Chalrman North American Deputy
Chalrman
GEORGE S. FRANKLIN
Coordinator
Hanws W, MauLL TapAsH! Y AMAMOTO CHARLES B, Heck
European Secretary Japanese Secretary  North American Secretary

North American Members

*1, W, Abel, Former President, United Steelworkers of America

David M. Abshire, Chairman, Georgetown University Center for Strategic
and International Studies

Gardner Ackley, Henry Carter Adams University Professor of Political
Economy, University of Michigan
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Graham Alllson, Dean, John F. Kennedy School of Government,
Harvard University

Doris Anderson, Former Editor, Chitelaine Magazine

John B. Anderson. House of Representatives

Anne Armstrong, Former U.S. Ambassador to Great Britain

J. Paul Austin, Chalrinan, The Coca-Cola Company

George W. Ball, Senior Pariner, Lehman Brothers

Michel Belanger, President, Provincial Bank of Canada

*Robert W, Bonner, Q.C., Chairmarn, British Columbia Hydro

John Brademas, House of Representatives

Andrew Brimmer, President, Brimmer & Company, Inc.

Willlame E. Brock, 1, Chairman, Republican National Committee

Arthur F. Burns, Senior Adviser, Lazard Fréres & Co.; former
Chairman of Board of Governors, U.S. Federal Reserve Board

Hugh Calkins, Partner, Jores, Day, Reavis & Pogue.

Claude Castonguay, President, Fonds Laurentien; Chalrman of the Board,
Imperial Life Assurance Company; former Minister in the Quebec
Gaovernment

Sol Chaikin, President, International Ladies Garment Workers Union

William S. Cohen, House of Representatives

*William T. Coleman, Jr., Senior Partner, O"Melveny & Myers;
former Secretary of Transporiation

Barber B. Conable, Ir., House of Representatives

John Cowles, Jr., Chairman, Minneapolis Star & Tribune Co.

Alan Cranston, United States Senate

John C. Culver, United States Senate

Gerald L. Curtls, Director, East Asian Institute, Columbia University

Lloyd N, Cutler, Partner, Wilmer, Cutler & Pickering

Louis A. Desrochers, Partner, McCualg and Desrochers, Edmonton

Peter Dobell, Director, Parilamentary Centre jor Foreign Affairs and
Foreign Trade, Ottawa

Hedley Donovan, Editor-in-Chief, Time Inc.

Claude A. Edwards, Member, Public Service Staff Relations Board;
former President, Public Service Alliance of Canada

Daniel ¥. Evans, President, The Evergreen State College; former Governor
of Washington

Qordon Fairweather, Chief Commissioner, Canadian Human Rights
Commission

Thomas S. Foley, House of Representatives

George S. Franklin, Coordinator, The Trilateral Commission; former
Executive Director, Council on Foreign Relations

Donald M. Fraser, House of Representatives

John Alien Fraser, Member of Parliament, Ottawa

John H. Glenn, Ir., United States Senate

Donald Southam Harvie, Deputy Chairman, Petro Canada

Philip M. Hawley, President, Carter Hawley Hale Stores, Inc.

Walter W. Heller, Regents' Professor of Economics, University of Minnesota

Willlam A. Hewltt, Chairman, Deere & Campany

Carla A. Hills, Senior Resldent Partner, Latham, Watking & Hiils; former
U.S. Secretary of Housing and Urban Development

Alan Hockin, Executive Vice President, Toronto-Dominion Bank

James F. Hoge, Jr., Chief Editor, Chicago Sun Times

Hendrlk S. Houthakker, Henry Lee Professor of Economics, Harvard

. Untversity
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Thomas L. Hughes, President, Carnegie Endowment for International Peace
*Robert S. Ingersoll, Deputy Chairman of the Board of Trustees, The
Unlversity of Chicago, former Deputy Secretary of State
D. Gale Johnson, Provost, The University of Chicago
Edgar F. Kaiser, Jr., President and Chlef Executive Officer, Kalser
Resources Ltd.
Michael Kirby, President, Institute for Research on Public Policy, Montreal
Lane Kirkland, Secretary-Treasurer, AFL-CIO
*Henry A. Kissinger, Former Secretary of State
Sol M. Linowitz, Senior Partner, Coudert Brothers; former Ambassador
to the Organlzation of American States
Winston Lord, President, Council on Forelgn Relations
Donald S. Macdonald, Former Canadian Minister of Finance
*Bruce K. MacLaury, President, The Brookings Institution
Paul W. McCracken, Edmund Ezra Day Professor of Business Administration,
University of Michigan
Arjay Miller, Dean, Graduate School of Business, Stanford University
Lee L. Morgan, President, Caterpillar Tractor Company
Kenneth D, Naden, President, National Council of Farmer Cooperatives
David Packard, Chairman, Hewlett-Packard Company
Gerald L. Parsky, Partner, Gibsont, Dunn & Crutcher; former Assistant
Secretary of the Treasury for International Affalrs
William R, Pearce, Vice President, Cargill Incorporated
Peter G, Peterson, Chairian, Lehman Brothers
Edwin O. Reischauer, University Professor and Director of Japan Institute,
Harvard University; former U8, Ambassador to Japan
*Charles W, Robinson, Vice Chalrman, Blyth Eastman Dillon & Co.; former
Deputy Secretary of State
*David Rockefeller, Chairman, The Chase Manhatian Bank, N.A.
John D. Rockefeller, IV, Governor of West Virginla
Robert V, Roosa, Partner, Brown Bros., Harriman & Company
*William M. Roth, Roth Properties
Willlam V. Roth, Ir., United States Senate
John C. Sawhill, President, New York University; former Administrator,
Federal Energy Administration
Henry B. Schacht, Chairman, Cummins Engine inc,
*William W. Scranton, Former Governor of Pennsylvanita; former U.S.
Ambassador to the United Nations
*Mitchell Sharp, Member of Parllament; former Minister of External Affairs
Mark Shepherd, Jr., Chairman, Texas Instruments Incorporated
Bdson W. Spencer, President and Chief Executive Qfficer, Honeywell Inc.
Robert Taft, Jr., Partner, Taft, Stettinius & Hollister
Arthur R. Taylor
James R. Thompson, Governor of Hiinals
Russell B, Train, Former Administrator, U.S. Environmental Protection Agency
Philip H. Trezise, Former Assistant Secretary of State for Economic Affairs
Paul A. Volcker, President, Federal Reserve Bank of New York
Martha R. Wallace, Executive Director, The Henry Luce Foundation, Inc.
Martin I. Ward, President, United Assoctation of Journeymen and Apprentices
of the Plumbing and Pipe Fitting Industry of the United States and Canada
Glenn B. Watts, President, Communications Workers of America
Caspar W, Weinberger, Vice President and General Counsel,
Bechtel Corporation
George Weyerhaeuser, President and Chief Executive Officer,
Weyerhacuser Company
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Marina v.N. Whitman, Distinguished Public Service Professor of Economics,
University of Plttsburgh

Carroll L. Wilson, Mitsui Professor in Problems of Contemporary Technology,
Alfred P. Sloan School of Management; Director, Workshop on Alternative
Energy Strategies, MIT

T. A. Wilson, Chairman of the Board, The Boeing Company

sExecutive Commiticn

Former Members in Public Service

Lucy Wilson Benson, U.S. Under Secretary of State for Security Assistance

W. Michael Blumenthal, U.S8. Secretary of the Treasury

Robert R. Bowie, U.5. Deputy to the Director of Central Intelligence for
National Intelligence

Harold Brown, U.S. Secretary of Defense

Zhigniew Brzezinski, U.S. Assistant to the President for Natlonal Security
Affalrs

Jimmy Carter, President of the United States

Warren Christopher, U.5. Deputy Secretary of State

Richard N. Cooper, U.S. Under Secretary of State for Economic Afairs

Richard N. Gardner, UV.S. Ambassador to Ialy

Richard Holbrooke, U1.S. Assistant Secretary of State for East dsian and
Pacific Affairs

Walter F. Mondale, Vice President of the United States

Henry Owen, Special Representative of the President for Economic Summits;
US. Ambassador at Large

Jean-Lue Pépin, P.C., Cochairman, Task Force en Canadian Unity

Elliot L. Richardson, U.S. Ambassador at Large with Responstbility for UN
Law of the Seq Conference

Gerard C. Smith, U.8. Ambassador at Large for Non-Proliferation Matters

Anthony M. Solomon, U.S. Under Secretary of the Treasury for
Monetary Affairs

Cyrus R. Vance, [1.5. Secretary of State

Paul C, Warnke, Director, U.S. Arms Control and Disarmament Agency;
Chief Disarmament Negotiator

Andrew Young, U.S. Ambassador to the United Nations

The last series of names, “Former Members in Public Service,” is, as
you will notice, about all of the top members of the Carter admin-
istration —virtually every major post in the Departments of State,
Defense and the Treasury and, of course, the President himseif and
his Vice President. '

Jimmy Carter had become an original member of The Trilateral
Commission after coming to the Rockefeller family’s attention while
he was Governor of Georgia. David Rockefelier, chairman of Chase
Manhattan Bank, has multi-million dollar personal investments around
Atlanta, Ga., sometimes called “Rockefeller Center South.”

“The key to Rockefeller and Brzezinski’s plan was to gain control
of the executive branch of the U.S. government. The first step was
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the selection in 1973 of an ambitious, capable presidential candidate,”
wrote Karpel . *

With the Republican Party plagued by Watergate and seen as
a sure loser in the 1976 presidential election, “David [Rockefeller]
and Zbig [Brzezinski] had both agreed that Carter was the ideal
politician to build on,” Carter’s former deputy campaign chief, Peter
Bourne, wrote.**

“The Democratic candidate will have to emphasize work, the fam-
ily, religion, and increasingly, patriotism, if he has any desire to be
elected,” said Brzezinski in 1973 as director of the Trilateral Com-
mission.

Carter gave his support to Rockefeller and Brzezinski’s notion of a
system of unrestricted multinational trade. Brzezinski’s major work,
Between Two Ages, describing such trade and his concept of a global
“technetronic’ society is what attracted the Rockefellers to him.
Importantly, Carter was an enthusiast of the energy form that both
the Rockefellers and Brzezinski saw fueling the multinational future
they sought: nuclear power.

A former member of Admiral Hyman Rickover’s Division of Naval
Reactors, Carter has described his profession as ‘‘an engineer and
nuclear physicist.”

With Brzezinski writing all of Carter’s foreign policy speeches,
according to Karpel, and with support by other Trilateral members
and from the media conglomerates managed by Trilateral members,
what next happened was—as Karpel writes—‘“the presidency of the
United States and the key cabinet departments of the federal govern-
ment” were ‘“taken over by a private organization dedicated to the
subordination of the domestic interests of the United States to the
international interests of the multinational banks and corporations.
This seizure of public power by private interests is the most serious
political scandal in American history. Watergate was someone named
Martinez breaking into the office of the Democratic National Com-
mittee in the dead of night. Cartergate is David Rockefeller breaking
into the Oval Office in broad daylight.”

Carter, Karpel stresses, often did the opposite of what he promised.
In his acceptance speech at the Democratic National Convention in
1976 he denounced “unholy, self-perpetuating alliances [that] have

*In a serles of articles published in Penthouse Magazing. Reprints are available from the
magazine at 909 Third Avenus, New York, N.Y. 10022,
wifrar Eastern Economie Review, May 1977.
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been formed between money and politics . . . a political and economic
elite who have shaped decisions and never had to account for mistakes
nor to suffer from injustice. When unemployment prevails, they never
stand in line looking for a job. When deprivation results from a con-
fused ... welfare system, they never go without food or a place to
sleep. When the public schools are inferior or torn by strife, their
children to go exclusive private schools. And when the bureaucracy is
bloated and confused, the powerful always manage to discover and
occupy niches of special influence and privilege.’”” As Karpel writes,
“No one has ever given a more eloquent description of the member-
ship of The Trilateral Cominission.”

He would declare in the first Presidential candidates’ debate in
1976 that we should ““use atomic energy only as a last resort, with
the strictest possible safety precautions.” But once in office it was
“nuclear power must play an important role in the U.S. to insure
our energy future.”

Indeed, Carter seems to have followed the prescription of another
Tnlateraf Commission report* which declares, “Once he is elected
president, the president’s electoral coalition has ... served its pur-
pose. The day after his election the size of his majority is almost . .
entirely irrelevant to his ability to govern ... . The governing coali-
tion need have little relation to the electoral coalition.”

Karpel’s thesis may be correct; the policy laid out by The Trilateral
Comtnission on many points was the policy of the Carter administra-
tion. This can be seen by going through the policy declara’aons of
The Trilateral Commission.

The Trilateral program is laid out in a series of reports called “The
Triangle Papers.”** On the energy issue, ‘‘The Triangle Papers: 17,
Energy: Managing the Transition,” describes the road we’ve been on.

*“The Trlangle Paper. 8, The Crisis of Democracy.” 1975.
**The group will send copies of their publications for a fee. Write to its headquarters at 345
East 46th Stxeet, New York, N.Y. 10017
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MEMORABNDOM

SUBJECT: Energy: Managing the Transition

FROM: George Franklin, Coordinator ,5' a

Charlas Heck, North American Seaxetary YSW.

Enclosed is the published report of the Trilateral
Enexgy Task Foxrce. Whilae the report remains the rasponsibility
of its threa authors -— Messrs. John Sawhiil, Hanns Maull and
Koichi Oshima -— its preparation involved extensive international
consultations with energy advisers and experts from the trilateral
areas as well as from the OPEC and nonoil-producing devaloping
countries.

¥You will note thet the report emphasizes the need for a
cooxdinated trilateral management to assure the orderliness
of the long-term transition to a new generation of energy
technoclogies. More specifically, its recommends 1) that
each trilateral government raise domestlc energy prices to
world market levels {(and perhaps beyond in some cases)s
2) increased cooperation between the OECD and OPEC countries;
3) provisicon of financial and technical agsistance to less
developed countries to develop their indigenous energy resources;
and 4) the davelopment of a concerted trilataral policy on
nuglear energy and nuclear weaapons proliferation as rapidly
as possibla.

A six-page summary of the report ie inoludad on pages
ix-xiv. We hope this report will prove of interest.

EURCPEAN OFFIOL: 161, bouleyard Hauosmann, 75000 Parla, France

VAPANRON QEFIGE Wagat Qgniny e Iintarnadvanal Erofinogn, 4007 Minnml-Aadin, Miantedy, Yohyo, dnpan
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A THE TRIANGLE PAPERS: 17

ENERGY:

MANAGING THE TRANSITION

John C. Sawhill Keichi Oshima Hanns W. Maull

President Professor European Secretary
New York University of Nuclear Engineering  The Trilateral Commission
University of Tokyoe

The Trilateral Commission

A Private North American-European-Japanese
Initiative on Matters of Common Concern

&
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The report, co-authored by John Sawhill, a Trilateral Commission
member, board member of Con Edison and under Carter Deputy
Undersecretary of Energy, starts off with what is described as the “oil
shock™ of 1973 —apparently we have been undergoing oil shock treat-
ments—and lays down domestic and foreign energy policy. It places
great faith in nuclear power. Says the report:

Nuclear plants are large, highly capital-intensive energy
sources primarily useful for providing base load generating capacity,
and in some countties, they will undoubtedly play an increasingly im-
portant role in this sector of the electric utility industry. Yet, citizens
groups in almost every one of the Trilateral countries have raised serious
questions about their government’s nuclear program, claiming that the
current generation of fission reactors creates certain undesirable environ-
mental effects and has the added disadvantage of producing a highly-
radioactive waste that must be stored for thousands of years. Some
of these protests have been quite vocal and have had the effect
of limiting the number of sites available for future plants, increasing
the time required to build new plants, and, as a consequence, increasing
the cost and reducing the potential economic benefits of nuclear energy.

This “social constraint” is a relatively new dimension in the nuclear
equation that governmcnts must take into account in evaluating their
future nuclear plans, The existence of such a constraint will make it
increasingly necessary for governments to encourage open discussion and
debate on nuclear issues and to disseminate as widely as possible correct
information on the benefits and safety of nuclear power in comparison
with the risks associated with it.

In late March of 1979 came the Three Mile Island accident, and in
Tokyo in April 1979 (shortly before Carter and leaders of industrial
nations were to meet there) The Trilateral Comimission gathered to
hear from the architects of its energy program. According to Triclogue,
the Commission’s quarterly magazine:

~ Trialogue
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'THE ENERGY REPORT REVISITED

-

® Delays in Nuclear Programs

A great number of participants noted that the Three Mile
Island nuclear accident has inevitably raised very serious
questions on the future of nuclear energy—in the United
States itself, but also in most other trilateral countries, Con-
sequently, it will be more difficult for these countries to
pursue vigorous nuclear programs. Some North American
participants expressed their alarm at what they viewed as a
“meltdown” of the credibility of our experts in the wake of
the accident. Others suggested that this accident should be
seen as a useful warning and as a positive development,
since neither a break in the reactor shield nor a big radicac-
tivity release occurred.

On the other hand, several Europeans and Japanese, not-
ing the delays which are likely to affect their countries’
efforts to develop nuclear power, emphasized that Japan and
Europe have “‘no other option” than moving ahead with
their nuclear programs. Stressing the need for a common
strategy in this area on the part of the trilateral countries,
and the political courage which it will take for our leaders to
shift the debate from the safety issue to the energy supply
issue, some of these participants insisted that our countries
“stop interfering with each other’s policies” in the nuclear
area, and urged that a strong pronouncement to this effect be
made at the June 1979 Tokyo Summit meeting.
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Notice “the political courage which it will take for our leaders to
shift the debate from the safety issue to the energy supply issue’ after
Three Mile Island. “Our leaders’ did shift the debate: within weeks
we felt the 1979 ““oil shock,’” a deliberately created oil shortage.

It “may well go down in history as one of the greatest frauds ever
perpetrated on a helpless people.” declared Fred L Cook in The
Nation.® He documented his report with numerous government
reports which confirmed that there was no shortage of oil. It was
a “‘crisis’ carefully orchestrated by Big Oil, aided and abetted by the
complacent non-watchdog in the Department of Energy. And even
by President Carter himself,” Cook wrote.

The president of Holiday Inns, Inc. was explaining why he wasn’t
concerned for his motel chain because the fuel shortage was but a
“government induced media scare designed to get support for a
broad-based energy program.”

There was great public resentment, the “‘crisis” eased, and the oil
companies could hardly hold in their profits (Exxon surpassed Gen-
eral Motors as the world’s major industrial company). Now in the
1980’s, don’t be surprised if new shortages are created—perhaps black-
outs and brown-outs and gas lines again—to continue an energy crisis
atmosphere, as in the old Standard Oil industrial strike technique,
forcing up prices, knocking out independents and, importantly, serv-
ing to promote nuclear power. The AEC in an early booklet on “the
energy crisis,” framed it this way:

The energy crisis is serious but it can be
met—and at a price that is financially and
environmentally feasible.

We will
need to meet our increasing demands for elec-
tricity primarily by nuclear reactors particularty
the breeder reactor. For the more distant future
beyond the year 2000, it will be necessary to
develop nuclear fusion, solar power, and other
exotic systems for progucing and storing energy.

*July 28, 1979.
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the energy
crisis

.//

If you would like more detailed information
on this subject, please send for coplies of the
information booklets ““Nuclear Power Plants”,
“Electricity and Man", “Atomic Energy and
Your World”, and “‘Breeder Reactors”,

And while talking “energy crisis,” the government declares:

1, Central-station atomic power development is being
pursued as a matter of both national and industrial
policy;

2. Radiation protection regulations have been laid down
by competent authority to govern this activity; *

Notice, nuclear power is being pursued as a matter of both national
and industrial policy.

*From “Atomic Power Safety,” U.S. Atomic Energy Commission, Washington, D.C.,
1964,
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Of great concern to The Trilateral Commmission is freedom of the
press. Declares The Crisis of Democracy: “The responsibility of the
press should now be increased to be commensurate with its power;
significant measures are required to restore an appropriate balance
between the press, the government, and other institutions in society.”

Indeed, Brzezinski in Between Two Ages proposes a “world infor-
mation grid, for which Japan, Western Europe, and the United States
are most suited,” a grid that “could create the basis for a common
educational program, for the adoption of common academic stan-
dards, for the organized pooling of information, and for a more ra-
tional division of labor in research and development.”

The Crisis of Democracy, issued in 1975, calls for ““prior restraint”
of what the media may publish in unspecified “unusual circumstanc-
es”” and for government to have “the right and ability to withold the
information at the source’ and its “moving promptly to reinstate the
law of libel as a necessary and appropriate check upon the abuses of
power by the press.”

Here we have been with a strong nuclear industrial establishiment
firmly in control and strong indications that the Standard Oil empire
is centrally involved and using its traditional tactics at full power—with
a “nuclear engineer” up front, as President of the United States.

And things can be expected to get rougher. As Dan Sheehan, at-
torney in the Karen Silkwood case, in which the revelations concern-
ing Ms. Silkwood’s death led to a jury awarding $10.5 million to her
survivors, said at The Village Voice 1979 “teach-in” on nuclear power:

“The folks that are telling you that nuclear power is safe and that
there’s only going to be perhaps one cancer death from TMI are the
same ones who fold the American public that they had things under
confrol just before the Tet offensive. These are the same people who
kept constantly being able to perceive the alleged light at the end of
that everlasting tunnel in Vietnam. It is important to understand that
we are not dealing with a good faith effort to communicate the truth
to us. Now that might sound a bit facetious, but I believe personally
that there’s the major obstacle that we have to overcome. It takes a
different type of consciousness to know that the people in the execu-
tive department of the United States government are intentionally,
willfully, and I'll use the word, conspiratorially, deceiving the Ameri-
can public.”

The “‘same group’’ that former President Dwight Eisenhower warned
about in his farewell speech is involved, the same group “we were up
against when we tried to stop the Vietnam war,” said Sheehan. “There
is an industrial complex that has seized the control of the executive
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department of the U.S. government and it is run by the big businesses
and the corporations of America and they will not tolerate this in-
formation getting out.”

“In the Karen Silkwood case, we have proved beyond the shadow
of any reasonable doubt,” continued Sheehan, “that Karen Silkwood
was in physical possession of X-rays that were required to be taken
of those fuel rods that were being brought to the Hanford facility
(from the Kerr-McGee plutonium plant) for the fast-flux test breeder
reactor. She could prove that the corporation out there in Oklahoma
was intentionally covering over flaws in those welds of those fuel
rods with magic markers. She had possession of those documents and
she was on her way to bring them to David Burnham when she was
killed. Those documents were taken from that car by agents of the
Kerr-McGee Corporation and they were in the presence of AEC offi-
cials at the time they took the documents. Now, don’t you believe
for one single instant that this is not going to be a war on the domes-
tic front as serious as the Vietnam War . ... There is a deceitful, in-
tentional, willful campaign underway to keep this industry in place.
There is no rational reason for it being there other than pure profit.
And that’s the thing we have to deal with. . . . In the Karen Silkwood
case we have now proved that Karen Silkwood had electronic eaves-
dropping equipment placed in her home, she had wiretaps on her
telephones and that the American government officials in the execu-~
tive department were up to here in that particular conspiracy.”

“The private industrial complex that is utilizing this nuclear pow-
er is knowingly and willfully taking plutonium and special nuclear
materials from those facilities with the knowledge of the executive
department of the United States and bringing those bomb grade ma-
terials to such countries as, it used to be Iran, and it is South Africa
and it is Brazil. Special nuclear materials are being taken out of those
facilities for the purpose of arming those countries with nuclear weap-
ons. That’s a fact, and the U.S. Congress knows it. The CIA knows it.
...Does anybody here know that? No. Does anybody here think
that all we have to do is ask them to stop that and they'll stop it?
Absolutely not.”

“The fact of the matter is we have come to the knowledge that we
are being deceived on the body counts, we’re being deceived on the
costs, we're being deceived on the basic reasons why this thing con-
tinues.”

“There is at this moment in place in the United States a full-scale
clandestine surveillance systemn funded by the U.S. executive depart-
ment to spy on the people who are attempting to bring this industry
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to a halt,”* Sheehan went on. “Now don’t expect the Justice Depart-
ment to bring any indictment. The Justice Department is not our
Justice Department, the Justice Department is the Justice Department
which is there to protect those people who run those industries for
that profit. It’s going to take a different state of mind on the part of
the American people to bring this thing to a halt.”

According to the evidence developed by Sheehan in the Silkwood
case, “the people who did the surveillance” of Ms. Silkwood were
“trained and equipped” at a Florida operation that receives federal
funds and is run by former CIA agents. It is the same place, he says,
where Michael Townley and Cuban refugees who assassinated the
Chilean ambassador to the U.S. were trained. ““This is one of the most
important links that we’ve hit into in the Karen Silkwood case be-
cause now we know the type of people that were involved are the
type of people who are perfectly capable of knocking people off.”
The federal government is working through such operations, says
Sheehan, ‘‘because under the federal civil rights act, as a rule, we can
get at the government agencies in discovery and sue these people. . ..
The reason the federal government started to transfer some things
into private agencies is because they think they’re immune against
lawsuit for private conspiracies against civil rights.”

He speaks of a similar operation in Georgia also providing “special
training to undertake illegal surveillance,” also led by a former CIA
operative—a former member of “an assassination team that was
trained by the CIA to go into Cuba.” This operation features seven
“specially equipped automobiles that you could turn a little switch
on their dashboard and it will change the configuration of their head-
lights for following people at night.”” The group had a list of nuclear
plant workers regarded as “potential dissidents,” adds Sheehan, be-
cause’ they had ‘‘questioned safety procedures.” Private information
about these individuals was being researched. “It’s not just Karen
Silkwood.” concludes Sheehan. “It’s going on in Georgia, it’s going
on in Florida,” indeed all over the U.S., with spying operations in
California and in New England undertaking ‘“surveillance” of the
Clamshell Alliance there.

Further, Shechan speaks of a “highly secret organization™ within
the federal government the Silkwood case has “uncovered,” called
the Defense Industrial Security Command “which works with indus-
tries in the United States that it believes are ‘necessary to the nation-
al defense.”””

A police state structure is seen as the direction of a nuclear-powered
society, to prevent ““proliferation”—just a few pounds of plutonium
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from any reactor or spent storage pool or fabricating plant and a ter-
rorist or hoodlum or madman has enough to make an atomic bomb.

But the Silkwood case points to police state measures being used in
conjunction with the continued great push for a nuclear-powered
society.

How did we get so far? As Harvard Business School teacher Irvin
Bupp explaing: “The theology of nuaeclear power and the sanctifica-
tion of light water technology created an interlocking set of intellec-
tual, political and commercial interests. Scientists with an intellectual
stake in the success of nuclear power, politicians with a political stake,
bureaucrats with an organizational stake, and businessmen with a
commercial stake reinforced and amplified each other’s claims. Much
of this misinformation appears to have its roots in the early American
mistake of fitting nuclear power development into the client-patron
pattern of government. By serving as soapboxes for the economic
claims of the reactor manufacturers, the Atomic Energy Commission
and the Joint Committee amplified the flow of misinformation and de-
cisively altered the strength of these companies at home and abroad.”

Bupp and Jean-Claude Derian wrote a book, Light Water, How The
Nuclear Dream Dissolved, about how America and its nuclear pro-
gram spread through the world.

“Turnkey’ contracts offered by U.S. reactor manufacturers and a
belief in “American technical superiority’’ were main factors, they
say. American reactor manufacturers’ claims were ‘“‘accepted” as
“general faith in American technological omnipotence.” They note:
“In retrospect many Europeans might be inclined to be bitter since
they have apparently been the victims of the same confusion between
expectation and fact that originated on the other side of the Atlantic
Ocean.,”

And eighty per cent of reactors in the world are now American
made, principally by Westinghouse and General Electric.

In the U.S. sometimes it is said, “We have to keep up with the world
on nuclear power.” In fact, the world has been hooked by the U.S.
on nuclear power. No nation has nearly as many nuclear power plants
planned as the U.S.

Here is a chart of current and planned nuclear plants.
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Countries with Nuclear Power Reactors by 1984

Country Number of Country Number of
pOWeT reactors power reactors

Argentina 2 Korea 3

Austria 1 Mexico 2
Belgium 8 Netherlands 2

Brazil 3 Pakistan 1
Bulgaria 4 Philippines 1

Canada 19 Poland 1

China ? Romania 1
Czechoslovakia 5 S. Africa 2
Finland 4 Spain i8

France 38 Sweden 12

FRG 36 Switzerland 9

GDR 5 Taiwan 6
Hungary 2 UK 39

India 7 USA 165

Iran 4 USSR 35

Italy 9 Yugoslavia 1

Japan 32

Source: Nuclear Engineering International, April 1977, Supplement.

Note: Some nuclear power plants consist of two {or more) reactor units—
hence, for example, the 39 reactors predicted for the UK in this table.

Although the Standard Oil/Rockefeller/Trilateral configuration is
among the foremost forces within it, the nuclear establishment is a
wider complex. Nuclear power as a concept arrived at the same time
as did a tendency toward centralization of power in industrial society
in general—from electric power to political power. In the U.S. it is
not only Carter but Ronald Reagan, George Bush, Gerald Ford, and
virtually the entire power structure who support nuclear power. Sim-
ilarly, in the Soviet Union, the power structure strenuously moves
that nation into reliance on nuclear energy. So go France and Ger-
many. Despite differences in political ideology, means of industrial
production are copied—and America, as a result of an extraordinary
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sequence of events, has set the pattern.

The presidential election of 1980 in America was a remarkable
example of how people are given little choice when it comes to nu-
clear power.

Carter, the Democratic candidate, was an avid nuclear supporter.

Then there was the man billed as an ‘‘alternative’’: John Anderson,
the Republican-turned-Independent nominee. A member of The Tri-
lateral Commission, for 14 years Anderson was a nuclear-boosting
member of the Congressional Joint Committee on Atomic Energy.
“One of the leading proponents of nuclear power in the House of
Representatives,” is the way the League of Conservation Voters de-
scribed him. ‘“We must forge a link between the future of nuclear
power and the safety of nuclear power,” Anderson declared in the
campaign.

And there was Reagan, the Republican nominee, a nuclear enthusi-
ast with tight links to G.E., calling for a bolstering of *‘public support”
for nuclear power.

It was during a low point of his acting career that Reagan connected
with General Electric, toured America as G.E.’s “general good will
ambassador” and also served as “program supervisor” of television’s
General Electric Theatre. His strong point was being a skilled per-
former, an attractive up-front figure for G.E.

“When I go on tour for the company I make as many as 14 talksa
day to various groups,” Reagan is quoted as saying in a June 1960
company internal newsletter. “One pretty high government official
tried to have me shut up once, but the president of G.E. told me to
go ahead and say whatever I wanted to say.”

“Ecstasy, joy, pleasure, euphoria® were the words Carl Walske, pres-
ident of the Atomic Industrial Forum, used to describe the industry’s
reaction to Reagan’s election.

The nuclear establishment was also delighted with the election of
Reagan’s vice president, and would-be political heir, George Bush,
long an advocate of nuclear power, member of The Trilateral Com-
mission and an oil industry executive.

The Wall Street Journal on December 15, 1980, a little over amonth
after the election, spoke of how, “like a drowning man,” the nuclear
industry “is grasping at the hope that Ronald Reagan can save it.”” No
new plants had been ordered for two years, plans for 50 plants had
been cancelled. Therefore, said The Journal, the nuclear establishment
hoped the Reagan administration would arrange for even “less govern-
ment involvement in safety regulation’ and more government involve-
ment in financing the nuclear industry —including low-cost loans to
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utilities seeking to build reactors. It wanted federal support of the
breeder and U.S. money to help meet the §1 billion tab of cleaning
up Three Mile Island.

The nuclear establishment has béen getting its every wish. As Rea-
gan’s energy secretary, James Edwards, has said: “We have to renew
our nation’s faith in nuclear power.”

And so our populace is manipuiated onward down the dead-end
road of nuclear power.

Further, the catalyzing forces of nuclear scientists, engineers and
technicians have become international, functioning “‘in the way of a
religious cult,” explains Lorna Salzman of Friends of the Earth. They
would comprise a “nuclear priesthood with the secrets to this tech-
nology and we must believe them and follow them and, in exchange
for promises of material benefits, we will give up our individual po-
litical power and our souls.”” It is the “cult of nuclear technology.”
And it has been promulgated widely.

“Men can do stupid things,”” Alexander Cockbum and James Ridge-
way have written. “From the sixth to the fourth centuries B.C., the
leaders of the expanding Athenian empire disposed of their natural
resources in a way so disastrous that the consequences are still being
felt today along the shores of the Mediterranean. Military imperatives
required the construction of ever larger number of ships. Across the
centuries, the forests of Attica, Cyprus, and Sicily slowly receded in
deference to these imperial requirements. By the fourth century, Plato
himself was complaining that the forests of ancient memory were
gone and that the scrub that remained could scarcely support the
humble honey bee. By the time the woodman’s axe was stilled, the
frantic Greeks—their lands eroded and barren—were offering tax cre-
dits to those farmers attempting to replenish the land. It was too
late. The land remains barren today. Two thousand years from now,
the mutant inheritors of the earth—assuming that there are any—will
peer through all three eyes at the consequences of human folly in the
20th century; abandoned power plants still radioactive for 80,000
years; poisoned water, poisoned lands. How, they will ask themselves,
could 20th-century people, amply endowed with renewable resources
and rich stocks of fossil fuels, have been so stupid as to place their
trust in nuclear energy?”’*

*Village Voice, May 7, 1979.
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' CHAPTER EIGHT

The Alternatives

Beyond evervthing else, nuclear power is not needed. We have an
array of safer, cheaper, more sensible alternatives.

The way the nuclear industrial establishment carries on, you’d think
we’re dependent on nuclear power. In fact, only three per cent of the
total end use of energy comes from nuclear power, Nuclear power
can only be used to generate electricity, and electricity is one of the
smallest components of the energy picture—it provides but thirteen
per cent of total energy use.

If all the nuclear plants in America were closed down right now, it
wouldn’t make a bit of difference. Electric systems have reserve ca-
pacity—in the U.S. thirty-five to forty-five per cent excess reserve.
Taking away the thirteen per cent nuclear power contributes to the
American electric system would still leave the system with a twenty-
three per cent-plus excess capacity.

Nuclear power has been pushed with the justification that even
though it has risks, we need the energy it provides. Not only don’t
we need nuclear-electric energy now, but its maximum possible con-
tribution could never be a principal energy supply.

Still, because of the vast power of the nuclear industrial establish-
ment, our energy approach has been thrown completely out of kilter.
We are and have been spending billions upon billions of dollars—en-
riching the energy corporations and nuclear bureaucrats and techno-
crats—for what isn’t truly needed. And as Denis Hayes, ex-director of
the U.S. Solar Energy Research Institute, declares: “The capital na-
ture of nuclear development will foreclose other options.” If we con-
finue to dump the bulk of our energy capital into an energy source
which at best can’t return that investment in proportion, we’ll really
be left with an energy crisis.

“For some applications,” explains energy planner and physicist
Amory Lovins, “eleciricity is appropriate and indispensible: electron-
ics, smelting, subways, most lichting, some kinds of mechanical work,
and a few more. But these uses are already oversupplied.”

The U.S. “end uses that really require electricity” could be *reduced
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to five per cent, and these could be handled with the present U.S.
hydroelectric capacity plus co-generation’—the generation by indus-
try of on-site electricity with the heat it otherwise wastes. ““Thus an
affiuent industrial economy,” says Lovins, “could advantageously
operate with no central power stations at all.”

“People do not want electricity or oil, nor such economic abstrac-
tions as ‘residential services’, but rather comfortable rooms, light, ve-
hicular motion, food, tables and other real things,” explains Lovins.
“In the United States today, about 58 per cent of all energy at the
point of end use is required as heat, split roughly 25-35 between
temperatures above and below the boiling point of water. In Western
Europe the low temperature heat alone is often half of all end-use
energy. Another 38 per cent of all U.S. end use energy provides me-
chanical motion: 31 per cent in vehicles, 3 per cent in pipelines, 4
per cent in industrial electric motors. The rest, a mere 4 per cent of
delivered energy, represents all lighting, electronics, telecommunica-
tions, electrometallurgy, electrochemistry, arc welding, electric mo-
tors in home appliances and in railways, and similar end uses that
now require electricity.

“In short,” says Lovins, ““our energy supply problem is overwhelm-
ingly —about 90 per cent—a problem of heat and portable liquid fuels™
and these “needs can be met much more cheaply, quickly and easily
without going through electricity.”

As to the claim thatnuclear power is needed as a substitute for “‘ex-
pensive imported oil,” this is a farce which the nuclear industry can
be expected to continue to promote by applying pressure at the gas-
oline pumps to try to brainwash people into thinking there’s a con-
nection. But no more than sixteen per cent of electricity in America
or Burope is generated by oil—it is produced primarily with coal, and
in certain places with hydropower, gas and geothermal energy. (And
the oil used to generate electricity is residual oil, the densest, heaviest
of oil types which can’t be used in cars or in heating oil. Its main use
is in power plants.)

Further, points out Lovins, the electricity “market is so small” that
substituting nuclear power for the little electricity produced by oil
“can make little difference to the oil problem whéther one is con-
cerned with the next fen vears or the next hundred. Nuclear power
cannot leap the boundaries of this narrow market—cannot become
more than a 4 per cent term in total end-use energy.” He concludes:

“Therefore nuclear power is not necessary and indeed is a positive
encumbrance whose resource, political and infrastructural commit-
ments get in the way of what we should be doing instead. If nuclear
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power is unnecessary and uneconomic then we need not argue about
whether it is safe and otherwise acceptable . . . . These issues become
irrelevant. All that remains is to devise an orderly terminal phase for
an unfortunate aberration.”

We are now at a crossroads in energy decision-making.

In one direction is an appropriate blend of safe, here-now energy
forms—a combination of solar power, wind power, geothermal ener-
gy, power from waste and co-generation, power from plants, among
many other sources—all of these plus energy efficiency.

It is what Lovins calls the “‘soft energy path.” By soft he doesn’t
mean ‘‘vague, mushy, speculative, or ephemeral, but rather flexible,
resilient, sustainable, and benign.”’

Solar power alone is capable of satisfying much of the major end
use of energy: heat. Some 1.5 quadrillion megawatt-hours of solar
energy arrive at the earth’s outer atmosphere each year—an amount
28,000 times greater than all the commercial energy used by human-
kind. The sun, which in twelve hours sends down to the United States
the nation’s yearly consumption of energy, is available as a permanent
substitute for oil (after the world’s brief bout with petroleum for heat)
and for much more.

“About one-fifth of all energy used around the world now comes
from solar resources: wind power, water power, biomass, and direct
sunlight” explains Hayes, former top U.S. government figure on so-
lar power. “By the year 2000, such renewable energy sources could
provide 40 per cent of the global energy budget; by 2025, humanity
could obtain 75 per cent of its energy from solar resources.”

“This timetable would require an unprecedented worldwide com-
mitment of resources and talent,” says Hayes, but “every essential
feature of the proposed solar transition has already proven techni-
cally viable” and “if the fifty-year timetable is not met, the road-
blocks will have been political—not technical.”

Much of the power for locomotion, mechanical motion, can come
from liquid and gaseous fuels derived from biomass sources—as Brazil
is now demonstrating, converting its vehicular sector to run on home-
grown alcohol rather than gasoline.

And there are many more energy sources on the soft energy path—
ways through which we can have all the energy we need and not get
killed in the process.

The other energy road is one Lovins associates with “hard energy.”
It is one with an emphasis on nuclear power and “costly, complex,
centralized and gigantic plants,” wasteful, environmentally damag-
ing, lethally dangerous—and having no connection with real needs.
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This is the road we’ve been shoved onto—for the sake of the short
term profits of the nuclear establishment.

The U.S. Senate Committee on Small Business conducted an im-
portant investigation in 1975 into why the United States was neglect-
ing the development of solar power. It found that the government
and the nuclear industry had joined so that large corporations could
maximize profits through nuclear power.

“The suspicion is almost unavoidable,” said Gaylord Nelson, U.S.
senator from Wisconsin and committee chairman, “that the absurdly
low estimates of the solar contributions during the next 25 years are
projections not of what the estimators think this country coulddo . ..
but rather what they hope is the most the country will do . .. . Not
because doing so little is in the best interests of the majority of Amer-
icans and other people of the world, but because doing more could
possibly threaten existing investments in other technologies. The giant
firms, which have large investments in nuclear power, hope that solar
energy will not gain rapidly.”

“Nuclear technology is big-business technology,” says Raymond D.
Watts who was general counsel to the Senate committee, “Solar tech-
nology, however, is uniquely suited to small business.”

U.S8, Senator Thomas J. Mclntyre who co-chaired the committee
declared: ““I believe that this enslavement—coupled with a blind refusal
to research and develop clean, renewable alternative energy sources—
must, indeed, be one of the most calamitous errors in human judge-
ment since time began.”

The report of the committee noted:

the committee guestioned why for years solar energy had
been virtually ignored as an alternative energy resource—even 1n the
face of promising Government reports dating back to the early 1950’s.
In 1952, the Paley Commission, in its final report to President Tru-
man, stated : “Efforts made to date to harness solar energy economically
are infinitesimal. It is time for aggressive research in the whole field
of solar energy—an effort in which the United States could make an
immense contribution to the welfare of the free world.”
The amount of energy from the sun reaching the United States an-
nually, according to the Paley Commission, was 1,600 times the na-
tion’s energy consumption in 1950.*
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But, the Senate panel went on,

Tragicall ) the Paley Commission’s recommendations “for aggres-
sive research” went unheeded. As a result, the Commission’s optimistic
gredmtnon for solar engery’s contribution to the national energy

udget was unrealized.

The committes maintained:

Anything that slows down the development of solar energy—
the one cheap, limitless source of energy that cannot be shut down by
war or embargo—is undermining the national security.

After its series of hearings, the Senate panel declared: “Within the
near future, solar power could and certainly should contribute signifi-
cantly to the national energy budget.”

It said:

Had the United States Government followed the recommenda-
tions of the Paley Commission in 1852, “for aggressive research in the
whole field of solar energy,” it seems probable that the country might
now be achieving the solar equivalent of—and thereby saving for

_ other uses or for future generations—3 million barrels of oil (or oil
equivalentc% ger day, or more.** While the fossil fuels we could thus
have saved but didn’t are now burned forever, the opportunity for
future savings is even greater, and the need more compelling, now than
in 1952. The nation could end should establish immediately the goal
of (froviding at least 80 percent of its building heating and cooling,
and water heating from’ the sun by 2000, with significant percentage
incresses each year from now until then.

The commercialization of & non-polluting, environmentally ac-
ceptable and cost-effective energy system is not a challenge for the
distant future. The chellenge is now. The United States has a growing
solar heating and cooling industry which can markedly accelerate
its manufacturing capability provided the proper incentives are there.
In fact, a massive research and development program may be un-
necessary, if not counterproductive, to the extent that it could further
postpone the wide-scale use of solar heating and cooling systems.

Until very recently, the Federal government has not accepted
that challenge. By ignoring the recommnendations of the Paley Com-
mission, it lgeft solar energy up to the small business pioneers and
individual innovators who, acting on their own initiative, with vir-
tually no government support, were responsible for almost all of the

235



solar energy research, development, and demonstration work that oc-
curred in thig country prior to 1973.

Now that the Fegeral government has decided to embark on an
accelerated program for solar energy development, one might think
‘that the pioneers would finally get their rightful share of participa-
tion, but that has rarely been the case. The Federal departments and
agencies charged with the development of solar energy have not ade-
quately considered the needs and capabilities of small business. The
agencies have not sufficiently consulted the Small Business Adminis-
tration, have not established small business set-asides, and have
ususlly relied on and favored big business concerns and giant uni-
vergities.

The committee’s report spoke of

overt, or covert opposition to rapid solar development
by various institutions, ranging from the oil industry and the electric
utilities to the Federal government.

and it recommended that the government

ghould concentrate more of its energies and funds on
smaller, decentralized applications of solar energy, many of which are
already proven, less expensive to implement, less prone to large-scale
blackouts or other failures, and less likely to lead to the establishment
of anti-competitive and concentrated conditions in the emerging solar
energy industries.

Receiving major government contracts to estimate the potential of
solar energy, the committee learned, were General Electric and West-
inghouse. It noted that General Electric in a 1974 report claimed
that only 1.6 per cent of America’s energy supply could come from
solar energy by the year 2000* and Westinghouse said 3.04 per cent. **

Meanwhile, just the year before, several contrary reports had been
made by the government’s own National Science Foundation. One
NSF 1073 study, “Solar Energy Program Report,” declared, “Ulti-
mately, practical solar energy systems could easily contribute 15 to
30 per cent of the nation’s energy requirements.”’” Another report,

*General Electric Co., “Solar Heating and Cooling of Buildings: Phase O, Feaglbility and
Planning Study, Final Report,” May 1974.
**Westinghouse Electric Corporation, “Solar Heating and 'Cooling of Bulldings: Phase O,
Final Report,” May 1974,
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“Solar Energy Research Program Alternatives,” projected a thirty-five
per cent contribution by the year 2000. Yet another, “Solar Energy
as a National Energy Resource,” declared,‘“solar energy can be devel-
oped to meet sizable portions of the nation’s future energy needs.”

Much of what little money has been put into solar development by
the government—one/three thousandths of the amount it spent for
nuclear development in 1970, a typical year—has also gone to West-
inghouse and General Electric as well as Mobil, Union Carbide and
other major corporate members of the nuclear industry.

Another tactic the industry has employed: nuclear firms, for many
years, have been busy buying up budding solar energy companies.

“The fossil/nuclear industry is fighting the rapid development” of
solar energy because of the ‘“‘serious threat™ solar energy poses to it,
testified Edwin Rothschild of Consumers Solar Electric Power Cor-
poration before the Federal Energy Administration in 1975. “This
explains, in part, why Exxon, Mobil and Shell have bought out small
solar electric power companies. This explains, in part, the govern-
ment’s long time-frame for the development on a commercial scale
of solar electric power. This explains, in part, why the larger, more
powerful companies, especially those which have the most to lose,
are getting many of the federal grants in solar energy research and de-
velopment.” He concluded: “I do not, however, believe that the gov-
ernment can continue to cover up the sun.”

John Keyes has written a book entitled The Solar Conspiracy® on
the attempt at corporate domination and suppression of solar energy.
The move is no different from attempts through the centuries of
powerful people and organizations to control resources, but he con-
cludes: “Those who would try to implement the control of the sun
should beware, because this time the game went too far. They've
toyed with that principle they should not have—stealing that which
every man knows in his instinctual heart to be his own .. . the sun.”

Scott Denman and Ken Bossong, staff associates at the Citizens
Energy Project, in 1979 noted: “In a vicious cycle, the money con-
tinues to be donated to the same companies that want to hold back
solar as long as possible and then make it as expensive—and bring it
under the same monopoly control—as our current energy forms. So
far, what little money the government spends on solar research is be-
ing handed to corporate giants on a silver platter.” **

*Morgan & Morgan, Dobbs Ferry, N.Y., 1975,
**Sapen Days, June 19, 1979,
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They point to Honeywell, “a major research firm with an interlock-
ing directorate of executives from the nuclear, oil, natural gas and
banking industries” having been the “big winner in 1977 to get the
government contract “to develop a Transportable Solar Laboratory
(TSL) which would travel around the country, explaining the tech-
niques and virtues of solar energy at public workshops. Instead Honey-
well used the TSL to discourage solar use, especially the low-cost
methods. Furious, the California State Energy Commission ‘strongly
recommended’ that the tour be ‘immediately stopped and never
started again’, because of ‘misleading analysis techniques. .. and a
manifest lack of knowledge’. But the TSL continued, still under Hon-
eywell’s auspices.”

E.F. Schumacher has said: “With the rise in the importance of solar
energy, we have the rare opportunity of either standing by and watch-
ing an attempt to create a new monopoly before our eyes, or we can
add our support in an effort to see that solar energy is developed and
used for our best benefits as individuals, as a society and as a world.”

John Berger, former energy projects director of Friends of the Earth,
puts it his way: “A number of corporations with large nuclear com-
mitments have belittled solar power in an effort to buy time for the
redemption of their unwise nuclear investments’” and “federal energy
policy has furthered their ends.” Berger stresses, “We have no crisis
in energy supply . . .. We have enough energy available from the sun,
the wind, the oceans, and the nation’s large coal reserves to provide
far more energy than we need—now or in the foreseeable future. We
live in a giant and virtually inexhaustible energy flux that is more
than adequate for our needs. Yet we do have a real crisis—a crisis in

energy policy, and a closely related environmental crisis . . . . The cri-
sis is evident in the government’s failure to invest adequate resources
in either clean energy systems orinenergy conservation . ... The U.S.

energy bureaucracy is unresponsive to citizens’ needs for safe, mon-
opoly-free energy because it is overly responsive to the pervasive pres-
sures of giant energy corporations that wield such dangerous influ-
ence on our government. Our current energy policy is an expression
of the large energy corporations’ desire not to upset the current eco-
nomic-political status quo, which rests on rapid energy growth rates
and extravagant energy use.”™*

Integral to the soft energy path is energy efficiency.

For starters, half the energy used in the United States is wasted,

*Nuclear Power: The Unvigble Option, Ramparts Press, Palo Alto, California, 1976.
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and this does not contribute to better living & bit. Sweden, Denmark,
and Switzerland consume only one-half the per-capita energy of the
U.S. and each of these nations has a higher per-capita gross national
product than America. Energy efficiency “means doing better, not
doing without,” says Ralph Nader.

“The notion that energy efficiency and renewable energy sources
will entail ‘hardship” and ‘sacrifice’ applies only to utilities and energy
corporations which thrive on profit from energy waste, overconsump-
’gioln and construction of unnecessary energy facilities,” declares Loma

alzman,

As the Harvard Business School said in its 1979 report, Energy Fu-
ture, “There is a source of energy that produces no radioactive waste,
nothing in the way of petrodollars, and very little poliution,” and
energy efficiency “is no less an energy alternative than oil, gas, coal
or nuclear. Indeed, in the near term, conservation could do more
than any of the conventional sources . ... If the United States were
to make aserious commitment to conservation, it might well consume
30 to 40 per cent less energy than it now does and still enjoy the same
or an even higher standard of living.”” Energy efficiency was described
by the Harvard report as “‘the key energy source.”

“Dollar for dollar, investments in increasing the energy efficiency
of buildings, industries and the transportation system will save more
energy than expenditures on new energy facilities will produce,” says
Hayes.

Energy efficiency is using the right type and scale of energy for the
work to be done, and minimizing waste. For instance, central electric
plants waste two-thirds of the energy they generate—and the one-third
that is left often goes to heat houses electrically. “Where we want
only to create temperature differences of tens of degrees, we should
meet the need with sources whose potential is tens or hundreds of
degrees, not with a flame temperature of thousands or a nuclear equiv-
alent to trillions—like cutfing butter with a chainsaw,”” says Lovins.

The Harvard Business School projection that America could use
thirty to forty per cent less energy and that this would not make one
iota of difference to the quality of life is widely confirmed. “A 30 to
40 per cent reduction in energy use is entirely feasible,” says Dr.
George Kistiakowsky, formerly President Kennedy’s science advisor,
Dr. Robert H. Williams, senior scientist for the Ford Energy Project
and Dr. Marc H. Ross, director of the Center for Environmental Stud-
ies at Princeton University, say forty-five per cent of U.S. energy
could be saved. And the Ford Energy Project said in its 1974 report,
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A Time to Choose: “Substantial economies are possible in U.S. en-
ergy input with the present structure of the economy, without sacri-
ficing the continued growth of real incomes . . , . Our adaptation to a
less energy-intensive economy would not reduce employment; in fact,
it would result jn a slight increase in demand for labor. ... Other
Project-sponsored studies also support the conclusion that we can
safely uncouple energy and economic growth rates.”

“First we can plug leaks and use thriftier technologies to produce
exactly the same output of goods and services,” says Lovins in his
seminal book, Soft Energy Paths.

Energy efficiency measures range from better insulation to weather-
stripping, more efficient furnaces and appliances, automatic flue
dampers, set-back heating, to storm windows and doors; they include
heat exchangers, smaller cars, less overlighting, recycling of materials,
the use of waste heat, and on and on,

“Saving energy,’” said former Federal Energy Administration Direc-
tor Frank Zarb, “is synonymous with saving doliars and can, in fact,
be one of the least expensive energy supplies this nation has.” He
added: “Contrary to myth, conservation is vital to our efforts to sus-
tain our high standard of living and rekindle economic growth.”

As to why there has not been a stress on energy-efficiency up to
now, Lovins speaks of a maze of “institutional barriers, codes, an in-
novation-resistant building industry, lack of mechanisms to ease the
transition from kinds of work that we no longer need to kinds we do
need, opposition by strong unions to schemes that would transfer
jobs from their members to large numbers of less ‘skilled workers’,
promotional utility rate structures, fee structures giving building en-
gineers a fixed percentage of prices of heating and cooling equipment
they install, inappropriate tax and mortgage policies, conflicting sig-
nals to consumers, misallocations of conservation’s costs and benefits,
imperfect access to capital markets, fragmentation of government re-
sponsibility.”

“Wasteful energy consumption has been encouraged to increase the
profits of enetgy-producing companies,” is the way “Jobs and Ener-
gy’"* sums it up.

After energy use is optimized through energy efficiency—and this
alone, says Hayes, can allow the United States to meet all its new en-
ergy needs for the next quarter century—then come the other com-
ponents of the soft energy path:

*Environmentalists for Full Employment, 1977,
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SOLAR ENERGY

Solar energy “heads the list” for the soft energy path, stresses Lov-
ins. As a 1976 report by the U.S. Energy Research and Development
Agency declared: “Solar energy is the one source of energy for which
there are no fundamental obstacles, no insurmountable barriers, no
serious environmental problems.”” The Oregon Energy Council has
declared: “A transition to a solar energy economy is desirable and
realizable. It involves neither privation nor social deprivation . . . . The
rewards would be enormous. Our children would have a totally indi-
genous, permanent, safe energy system which could be relied on by
countless generations for the future.” As U.S. Senator Charles Percy
has said: “Solar energy is not an exotic dream of the fufure. Rather,
it is workabie today.”

As the U.S. Council on Environmental Quality declared in 1978:
“Qur conclusion is that with a strong national commitment to accel-
erated solar development and use, it should be possible to derive a
quarter of U.S. energy from solar by the year 2000. For the year 2020
and beyond, it is now possible to speak hopefully, and unblushingly,
of the United States becoming a solar society.”

“Even in the least favorable parts of the continental United States,
far more sunlight falls on a typical building than is required to heat
and coolit,” says Lovins.

Two forms of solar energy are “‘passive”” and *‘active.”

Passive solar use involves the designing and building of structures
to take maximum advantage of the sun—large windows facing south
that can absorb and store the sun’s heat, for example.

“Passive systems store energy right where sunlight impinges on the
buiiding’s structural mass,’” explains Hayes.

Lovins calculates that if new buildings constructed in the U.S. in
the next twelve years were built “‘properly’ to take “‘advantage of
passive solar’” heat, “we could save about as much energy as we ex-
pect to recover from the Alaskan North Slope.”

Active solar systems, in contrast, involve fans or pumps moving
air or liquid from a solar collector to a storage area. Erecting a solar
collector requires the basic skills of plumbing and once the collecfor
is built, the fuel is free.

The development of the flat-plate collector to catch heat is credited,
Hayes notes, to an 18th century Swiss scientist, Nicolas de Saussure,
“who obtained temperatures over 87 degrees Centigrade using a siiple
wooden box with a black bottom and a glass top.” The principle of a
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solar collector does not involve the outside temperature but the long
wave lengths of sunlight which become frapped in a collector. This is
why upon returning to a car left closed on even a mild day, you will
find the car hot inside. The sun’s rays have entered through the car’s
windows and the long wave rays have remained frapped inside the car.

The principle is simple. The technology is readily available,

Solar collectors can be placed beside a building, on its roof or re-
cessed into the roof. They are ideal for heating space or water to
temperatures up to 100°F. And this comprises the main part of the
need for heat which is itself the main part of energy use. The heat is
stored in rocks or salts.

More than two million solar collectors are in use in Japan and
200,000 in Israel. In northern Australia, solar water heaters are re-
quired by law on new buildings and they were widely used in Cali-
fornia and Florida until the advent of cheap natural gas.

Solar collectors are being used for all sizes of structures. The town
of Mejannes-le-Clap in France has embarked on a program to get the
heat for the entire town from the sun. What is to be the largest solar-
heated building in the world, a 325,000 square foot structure, is cur-
rently under construction in Saudi Arabia. (The solar energy reaching
the Saudi Arabian desert each year equals the world’s entire reserves
of oil, gas and coal.) .

Air conditioning with solar energy is being developed in Japan and
the United States. “Fortuitously,”” notes Hayes, “solar air condition-
ers reach peak cooling capacity when the sun burns brightest, which
is when they are most needed. Consequently, solar air conditioners
could reduce peak demands on many electrical power grids.”

Then there are photovoltaic cells. Fashioned from silicon, the sec-
ond most abundant element in the earth’s crust, they turn sunlight
directly into electricity. Photovoltaics, the principal power source of
space satellites, “have no moving parts, consurmne no fuel, produce no
pollution, operate at environmental temperatures, have long lifetimes,
require little maintenance,” notes Hayes.

Photovoltaics can be placed on the roofs of buildings, eliminating
transmission and storage problems.

Said the House of Representatives Committee on Government Op-
erations about photovoltaics:

Photovoltaic prices have already been reduced enormously. In 1973,
a photovoltaically-generated peak watt of electricity cost about $300.
In 1977, Dr. Henry Marvin, Director of ERDA’s Division of
Solar Energy, said the same peak watt could be generated for $15 to
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$25.2%¢ In addition, by 1980, silicon crystal arrays, one of the more
promising materials, are expected to produce electricity directly from
the sun for $1 to $2 per peak watt—less than one-tenth of today’s cost.
Ultimately, Federal plans call for photovoltaic power to cost from
10 to 30 cents per peak watt by the year 2000.29%

Solar cells, the FEA report says, could provide enough electricity
economically to power street lights, light parking lots and airport run-
ways and run irrigation pumps. The cells could even begin to meet
some household electricity needs, and become o major energy source in
developing countries in the nextt 5 years.2*

Further, solar power could be generated at the site where it isneeded,
eliminating the need for new massive generating facilities and long
distance transmission lines.??® The savings could be substantial. Trans-
mission and distribution now account for about 70 percent of the
cost of providing electricity to the average U.S. residence.?®®

It is more advantageous to produce energy where it is needed rather
than at large, distant powerplants. If on-site devices are used, it would
be unnecessary to build solar systems in the image of huge nuclear and
coal powerplants.

Hayes concludes: “Sunlight is abundant, dependable, and free. With
some minor fluctuations, the sun has been bestowing its bounty on
the earth for more than four billion years, and it is expected to con-
tinue to do so for several billion more. The sun’s inconsistency is sea-
sonal and reasonable, not arbitrary or political, and it can therefore
be anticipated and planned for.”

WIND POWER

The wind is also the product of the sun—generated by uneven heat-
ing of the spinning planet.

Says Hayes: “The wind power available at prime sites could pro-
duce several times more electricity than is currently generated from
all sources.” Some six million windmills were built in America over
the last 100 years. Some 150,000 still spin productively. In the 19205
windmills were a major source of electrical power in the U.S. In the
1940’s, a windmill erected on a hilltop near Rutland, Vermont gen-
erated 1.25 megawatts. A two megawatt windmill, the largest windmill
ever constructed, has recently been built in Tvind, Denmark. It was
put up cooperatively, for $600,000, for the Tvind school, with teach-
ers contributing their salaries and with much of the labor donated. It
provides all the school’s energy needs—electricity and heat—and sur-
plus electricity is sold to a local power company. In the Valley of
Lasithi on Crete, there are 10,000—yes, 10,000—windmills pumping
irrigation water.
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The World Metereological Organization, Hayesnotes, estimates “that
20 million megawatts of wind power can be commercially tapped at
the choicest sites around the world, not including the possible con-
tributions from large clusters of windmills at sea.”

Against the current total world generating capacity of 1.5 million
megawatts, wind can make a major contribution.

Radio station KMFU, powered only by a windmill, broadcasts
from northwest Colorado. “The sound of the wind,” it tells ifs lis-
feners.

Home wind turbines are rapidly coming onto the market. In har-
vesting the power of the wind, big is not necessary. Indeed, smaller
windmills can twirl and produce energy in much lower winds, can be
readily mass-produced and can provide for a more decentralized pat-
tern of energy generation.

Wind energy can be stored in batteries, or their mechanical motion
can be used to compress air for power on a windless day. They can
also, through electrolysis, break water down Into hydrogen and oxy-
gen and the hydrogen gas can be liquified or compressed and stored.

Simple windmills can be made cheaply. The Brace Research Insti-
tute of Canada has designed a windmill-water pump that can be made
out of two halves of a forty-five gallon oil drum. It cost $§50 to make
and will operate at winds as low as eight m.p.h.

A series of windmills can provide energy to a small community. And
for some communities, one wind turbine will do: some sixty per cent
of the electrical needs of the 600 full-time residents of Block Island,
in the Atlantic off Rhode Island, are supplied now by one recently-
erected windmill,

A group of people in New York City’s East Village had to battle
with Con Edison to construct a windmill on top of an apartment
building to supply them with electricity. But they won and the ten-
ement turbine now freely spins.

Significant use of wind power in America was phased out in the
1930°s with the Rural Electrification Administration’s drive to dis-
tribute centralized, fossil fuel-fired power.

Good potential siting areas for wind turbines include the Great
Plains, the Great Lakes, the Gulf and New England Coasts. Dr. Wil-
liam Heronemus, professor of civil and electrical engineering at the
University of Massachusetts, projects having wind stations floating
in the Atlantic off the New England coast with a total capacity of
82,000 megawatts—more than enough to supply the six New England
states with the amount of electricity they now use.
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HYDROPOWER

“Only a fraction of the world’s hydropower capacity has been

' tapped,” notes Hayes. By “the most conservative standards, potential

hydropower developments definitely exceed one million megawatts,”

he says. Some surveys, he adds, suggest a potential up to three mil-

lion megawatts. The current world hydroelectric capacity is 340,000
megawatts.

Hydropower was used by the Romans to grind grain, By the 1700’s
the water wheel was well-developed, and in 1882 the first hydroelec-
tric facility started up in Appleton, Wisconsin,

By 1925, hydropower accounted for forty per cent of the world’s
electric power, Hayes notes.

Africa, Asia and Latin America are rich in undeveloped hydropower.
Africa has twenty-two per cent of the world’s potential but produces
only two per cent of the world’s hydroelectricity; Asia has twenty-
seven per cent of the potential, produces twelve per cent; Latin Amer-
ica, with twenty per cent of the potential generates but six per cent.

Here again, big is not necessarily best. Hydropower through huge
dams and extensive reservoir systems can easily wreak environmental
havoc. Switzerland, Sweden and China have stressed smaller installa-
tions. “A small amount of water dropping from a great height can
produce as much power as a large amount of water falling a shorter
distance,” notes Hayes.

To penerate hydropower, smaller amounts of water falling from
shorter heights can be fine, too: that’s the basis of the “low head”
dam. Low head dams, like the windmill, were forced out by cheap
fossil fuels, and sites for them exist all over America.

Now “microhydroelectric” projects are coming into existence in
many of the thousands of abandoned low head dam sites.

Water doesn’t even have to fall to generate electricity. Electricity
can be generated along rivers running at their normal level without
dams-a *‘run of the river’’ process.

Other forms of hydropower:

Tidal Power. The English used power from the tides to mill grain at
Bromley-by-Row in the year 1100, And a tide mill at Woodbridge,
England, built in 1170 functioned for the next 800 years. In 1966,
the French built the first commercial tidal energy facility, the Saint
Malo plant on the Rance River, with a capacity of 240 megawatts.
Excellent sites for tidal power have been identified off the coast of
twenty-three countries. The French are considering a 6,000 megawatt
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plant on the Bay of Mont-Saint-Michel. The Russians have built a
plant at Kislaya Guba and there is interest in the U.S. and in Canada
again in taking advantage of the plummeting tides of the Bay of
Fundy.

Ocean Thermal, Three quarters of the world is covered by ocean
and a swatch of water about twenty-five degrees latitude on both
sides of the equator captures large amounts of solar heat. Processes
are being worked on to use both varied ocean temperatures and ocean
water heat to turn turbines.

CO-GENERATION

Some forty per cent of the nation’s energy goes to industry, much
of it vented away as waste heat after use in industrial processes. By
employing co-generation, this waste heat can be recycled to turn tur-
bines to make electricity. Also the heat which otherwise escapes
from chimneys can heat space when piped through a factory or to
adjoining homes and businesses. _

“If electric generation took place inside factories instead of at re-
mote power plants,” says Hayes, “the waste heat could be efficiently
cascaded through multiple uses.”

The recapturing of waste heat from industrial processes is widely
used in Europe, but little used in America. In the 1920’s and 19307,
major paper companies began producing electricity with steam pro-
duced for paper pulping. They found they could produce three to
four times as much electricity as they needed, but the U.S. Justice
Department took steps that forced the firms to choose between pa-
per and energy production.

Co-generation has been estimated as saving one third to a half of
the energy which would be required to separately run the systems
needed to make steam and fire up industrial furnaces and those used
to produce electricity and heat for industry. This combined use of
energy would substantially reduce overall energy needs.

BIOMASS

“Green plants are nature’s collectors of solar power. . . . All fossil
fuels were once biomass,”’ notes Hayes. But “unlike fossil fuels, bo-
tanical energy resources are renewable.”

Projects Hayes: “As much energy could be obtained from biomass
each year as fossil fuels currently provide.”

Projects Lovins: “The whole of our fransport needs could be met
by organic conversion’” of biomass.

246



Henry Ford was an early champion of alcohol fuel. He designed the
Model T with an adjustable carburetor for use with alcohol. “Despite
the intense competition from gasoline, alcohol fuels were used fo
power American cars well into the 1920’s and 1930%s,” notes Ken Bos-
song of the Citizens Energy Project, “and even wider use was being
made of alcohol fuels in other countries.” Up to World War II forty
nations were using alcohol fuels, Bossong has found, and the war
prompted an even greater reliance on alcohol for propulsion. Hitler
converted Germany’s aircraft and other war machinery to run on al-
cohol fuels, with the destruction of Germany’s refineries. The U.S.
government had America’s whiskey distilleries modified and alcohol
was produced to fuel submarines and power torpedoes, and mixed
with gasoline to run jeeps and aircraft. During the war years the U.S.
production of alcohol mcreased sixfold to 600 million gallons of al-
coho! a year,

In 1917 Alexander Graham Bell said: “Coal and oil are going up
and are strictly limited in quantity. We can take coal out of a mine
but we can never put it back. We can draw oil from subterranean res-
ervoirs but we can never refill them again. The world’s annual con-
sumption has become so enormous that we are now actually within
measurable distance of the end of the supply. What shall we do when
we have no more coal or 0il? We can make alcohol—a beautifully clean
and efficient fuel—~from sawdust, the waste products of our mills .
from cornstalks, and in fact from any vegetable matter capable of
fermentation. Qur growing crops and even weeds can be used. The
waste products of our farms are available for this purpose, and even
the garbage from our cities.”

What Bell spoke of then is all still available now.

Again, small appears most efficient.

“Smaller scale operations,” says Gene Schroder, a Colorado farmer
and alcohol producer, “can benefit from the economies of integra-
tion. The alcohol facility is not just a liquid fuel producer, but a feed
enrichment plant. Dewatered distillers’ mash can be fed directly into
a feedlot, or dairy, hog, poultry, or fish-farming operation. Animal
waste can be processed through an anaerobic digester to produce fer-
tilizers, feed supplements and methane . . . . The by-product fértilizer
goes back on the soil . ... It can be argued that such integrated sys-
tems work best on a smaller scale.”

Attention is now being focused on the growing of “energy crops.”
These range from winter wheat to good old wood to water hyacinths
to a variety of shrubs including Fuphorbia lathrus and Euphorbia tirn-
calll “whose sap,’’ says Hayes, “contains an emulsion of hydrocarbons
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in water.”” Nobel laurcate Melvin Calvin estimates such plants could
produce ten to fifty barrels of oil per acre per year. Both thrive on
dry, marginal land.*

Energy efficiency in transportation—small cars, not gas guzzlers, an
emphasis on mass transit—will aid in allowing alcohol to fill the ve-
hicular fuel need. Much of this efficiency will come about from what
Lovins calls “‘increased energy productivity driven by economic ra-
tionality.”

Explains Hayes: “Abandoning automatic transmissions would save
one-tenth of automotive fuel use. Switching to radial tires would save
another tenth. Since fuel consumption decreases about 2.8 per cent
for each 100 pounds of weight reduction, reducing the size of the
average American vehicle from 3,600 pounds to 2,700 pounds would
save one quarter of the United States’ present gasoline use. A further
reduction to 1,800 pounds would reduce automobile fuel needs by
nearly half. These smaller cars would require smaller engines, which
would cut fuel requirements still more.”

Says Hayes: “Photosynthetic fuels can contribute significantly to
the world’s commercial energy supply .. .. Plant power can, without
question, provide a large source of safe, lower-polluting, relatively in-
expensive energy.”

As to electric cars, Lovins sees “no evidence’ that they “could com-
pete with the present best practice in far more efficient fueled cars™
operating on alcohol “derived with present technology from biomass
residues.”

Also a component of biomass:

Power From Waste. U.S. waste, estimates Hayes, could provide for
seven per cent of the American energy budget. Power plants fired by
refuse have been busy in Europe since before the turn of the century
and are now beginning to spread throughout America. Further, waste
can be converted to “biogas,” including methane, and through the
pyrolysis process into oil. Recycling of waste should go hand in hand
with energy production from it. “The American trash heap,” notes
Hayes, “grows annually by more than 11 million tons of iron and
steel, 800,000 tons of aluminum, 500,000 tons of other metals, 13
million tons of glass, and 60 million tons of paper; some 17 billion
cans, 38 billion bottles and jars, 6 million discarded television sets
and 7 million junked cars and trucks contribute to the total. The en-

*Hydrocarbons via Photosynthesis,” a paper presented before the American Chemical
Soclety, San Francisco, October 58, 1976.
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ergy required to produce a ton of steel from urban waste—including
separation, transportation and processing—is only 14 per cent of that
needed to produce a ton of steel from raw ore. For copper, the figure
is about 9 per cent, for aluminum omnly 5 per cent.”

As well, a study conducted by the Ford Foundation’s Energy Policy
Project committee found that if the American paper industry were to
use its wood waste as fuel, it would reduce ifs fossil fuel consump-
tion seventy-five per cent.

GEOTHERMAL

The earth’s core is molten hot. The heat can be captured and con-
verted into energy all over the planet, Wilson Clark, in his key book on
energy options, Energy for Survival, The Alternative to Extinction,*
estimates that *total energy ... from geothermal resources is virtu-
ally limitless . . . many times more energy than the world could ever
use.”

United Nations energy consultants John Banwell and Dr. Tsvi Mei-
dav have estimated that the geothermal energy stored in the upper
24,600 feet of the earth’s crust is equivalent to twenty-one million
fons of oil per square kilometer of earth’s surface.**

The heat of the inner earth breaks out in spots where the molten
core has moved close to the surface: a volcano is one manifestation, a
hot spring a gentle form. Between the two are a myriad of areas which
produce steam and/or hot water under pressure, or can do so.

Geothermal energy is widely tapped in Iceland (the city of Rejkavik
gets ninety per cent of its heat from geothermal sources), New Zea-
land (seven per cent of the country’s electricity is from geothermal
power), Italy (the first use of geothermal power for making electric-
ity began in Landareilo in 1904), and in the U.S., particularly its
West. Dr. Robert Rex and his colleagues at the Institute of Geophys-
ics at Riverside, California estimate that the geothermal energy po-
tential stored in the Imperial Valley area of California equals up to
sixty-five per cent of the thermal capacity of the entire world’s oil
reserves.

As “strictly a transitional fuel,” emphasizes Hayes, is plentiful and
abundant coal, which he and others swress should be used with new
combustion technologies, including fluidized beds and anti-pollution
scrubbers, to reduce its environmental consequences.

¢

*Anchor Press, Garden City, New York, 1975.
*¥*4Geothermal Energy for the Future” a paper presented at the Annual Meeting of the
Amerlcan Association for the Advancement of Science in Philadelphia, December 1971,
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“Once we do understand the energy crisis,” says Barry Commoner,
“it becomes clear that the nation is not poor, but mismanaged; that
energy is not wasted carelessly, but by design; that the energy we
need is not running out, but is replenished with every dawn; that by
relying on our solar resources we can foreswear the suicidal prospect
of a war that would begin with oil but end with a nuclear holocaust.
The solution to the energy crisis—the solar transition—is an oppor-
tunity to turn this knowledge into action, to embark on a new historic
passage.”

Or as Lovins concludes in his work, Is Nuclear Power Necessary 71—
“Nuclear power is not necessary and indeed is a positive encumbrance
whose resource, political and infrastructural commitments get in the
way of what we should be doing instead.”*

One strength of the soft energy path is its flexibility. The soft path
“minimizes the economic risks to capital in case of error, accident or
sabotage,” notes Lovins, while “the hard path effectively maximizes
those risks by relying on vulnerable high technology devices, each
costing more than the endowment of Harvard University.” The soft
path is “more flexible—and thus robust. Its technical diversity, adap-
tability and geographic dispersion make it resilient and offers a good
prospect of stability under a wide range of conditions, foreseen or
not.”

“The hard path, however,” Lovins continues, “is brittle. It must
fail, with widespread and serious disruption, if any of its existing
technical and social conditions is not satisfied continuously and in-
definitely.”

Another strength of the soft path is its decentralized nature. The
soft path is about peoples’ technology: people in control of their ener-
gy. As Stuart Diamond and Paul S, Lorris write in/t's In Your Power,
“We have allowed ourselves to be enslaved by energy, and, by exten-
sion, by the people who have provided it. We have trusted the energy
companies. We have trusted government officials to protect us’ and
“those people in our civilization who were supposed to handle ener-
gy—government, oil companies, and other large corporations—have
not done their jobs.... We are now at a crossroads. We can control
the power we use, producing it ourselves or forcing power companies
to follow our wishes. Or we can continue letting those who do not
have our interests at heart make decisions for us, and accept the re-
sults. If we choose the latter, we are gambling with our future, trust-

*“Energy Path No. 3, Frends of the Earth, London, 1979.
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ing those who have failed us many times before. If we choose the for-
mer, we are accepting responsibility for our own destiny—and the re-
ward will be the quality of life that has been just bevond our grasp.
A new day dawns. We open our eyes and see the sun rising. It looks
beautiful there in the sky, radiating comforting warmth and power.
We should embrace it now in all its many forms.”*

What about fusion?

This has been held out by the nuclear establishment as a somewhat
cleaner form of nuclear power—as the hydrogen bomb, a fusion de-
vice, is somewhat cleaner in fall-out than an atomic bomb. Somewhat.

Fusion is theoretically supposed to get its power from fusing nuclei
together. This would be the opposite of fission, which blasts the nu-
clei apart. But to start the process, extremely high temperatures are
required—100 million degrees Centigrade, more than six times the es-
timated temperature of the sun’s interior.

Although Dwight Eisenhower, when he was President, suggested
that the AEC keep the public “confused about fission and fusion)**
fusion is 2 dirty, radioactive process, too.

The theory is to fuse deuterium and tritiurn atoms. Large amounts
of tritium would be used. Tritium is highly radioactive. At the fem-
perature a fusion reactor would operate, matter exists only in gaseous
“plasma’” which walls, as we know them, cannot hold. Containment
of tritium is seen as impossible.

Hundreds of tons of radioactive waste would be produced annu-
ally. Further, a fusion reactor’s “fuel supply would not be limitless,”
stresses Hayes. “Tritium is derived from lithium, an element not
much more abundant than uranium.” He adds that “the intense radio-
activity of the equipment would make maintenance almost impos-
sible.”

Neutron activation along with radioactivity from tritium would be
major sources of radioactivity in a fusion reactor. This neutron acti-
vation is the reason the fusion reactor is eyed as a fuel factory for nu-

*Rawson, Wade Publishers, Inc., New York, 1978.
**From classified AEC documents, disclosed durlng U8 Congressional hearings led by
Senator Edward Kennedy in April 1979 on the fedesal government’s responsibility for
cancers caused by the testing of atomic weapons. Gordon Dean, chalrman of the AEC, de-
clared in a May 17, 1933 memo after speaking to President Eisenhower: “*The President
says, 'keep them confused about flsston and fusion.””
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clear weapons, There is a “hybrid’ fusion-fission reactor now being
pursued which would have uranium -238 placed around the plasma.
With the neutron bombardment, massive amounts of plutonium would
be produced.

What about the argument—*‘well, the rest of the world
is doing it—shouldn’t the U.S continue to move in the
direction of nuclear power, too?”

This is Lovins® reply: “The genie is not wholly out of the bottle
yet—thousands of reactors are planned for a few decades hence, tens
of thousands thereafter—and the cork sits unnoticed in ourhands . . . .
The most important opportunity available to us stems from the fact
that for at least the next five or ten years, while nuclear dependence
and commitments are still reversible, all countries will continue to
rely on the United States for the technical, the economic, and especi-
ally the political support they need to justify their own nuclear pro-
grams . ... In almost all the countries the domestic political base to
support nuclear power is not solid but shaky. However great their nu-
clear ambitions, other countries must still borrow that political sup-
port from the United States.... My own judgment based on the
past ten years’ residence in the midst of the European nuclear debate,
i3 that nuclear power could not flourish there if the United States did
not want it . ... I am confident that the United States can still furn
off the technology that it originated and deployed. By rebottling
that penie we could all move to energy and foreign policies that our
grandchildren can live with. No more important step could be taken
toward revitalizing the American dream and making its highest ideals
a global reality.”
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CHAPTER NINE

What You Can Do About It

What can be done about nuclear power?

One thing you cannot do is move away from it. Nuclear plants and
elements of the “nuclear cycle”—from uranium mines to mountains
of mill tailings to enrichment plants to waste dumps—proliferate. And
in the few areas free of them, nuclear weapons are produced or de-
ployed.

Here is a map of the picture in the U.S.:
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There is no escape to sea.

In Jacksonville, Florida today a subsidiary of Westinghouse, Offshore
Power Systems, is designing and preparing to build floating nuclear
plants—which it calls FNP’s—for placement offshore.

Here’s what one is supposed to look like:

The idea for floating nuclear plants is credited to Richard Eckert, a
vice president of the Public Service Electric and Gas Co. of New Jer-
sey, and came to him, according to the utility, while he was taking a
shower in 1969. In the shower, Eckert thought the sea could supply
the mammoth amounts of water nuclear plants need. The utility got
Westinghouse to agree to manufacture them,

For $180 million, Offshore Power Systems has built an “FNP manu-
facturing facility’ on 875 acre Blount Island. The firm hopes to be
licensed by the NRC to start fabricating eight of these plants in late
1980 or 1981. '

Betsy Molloy, chairperson of the Atlantic County Nuclear Advisory
Committee in New Jersey, one of the groups which have been fight-
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