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Surely, many Americans have
read in the newspapers that the
risk of occupational death and
injury is highest for workers in the
coal industry and lowest for those
in the nuclear industry. They may
also have read that the public
health risk from nuclear power
generation is lower than that of
coal power generation. They might
have heard that the risk of total
cancers from routine and
catastrophic radiation releases
from nuclear facilities is much less
than is the risk of cancer and fatal
respiratory diseases caused by air
pollution from coal-fired power
plants (which includes radioactive
gases, by the way).

The arguments seem quite
sensible, so why are Americans
afraid of nuclear power? Why don’t
they agree with the risk experts
who found nuclear power to be
much safer than bicycles? Why do
they not believe the risk analysts
who have found that the health risk
of living within 8 km (5 miles) of a
nuclear reactor for 50 years is no
greater than the risk of smoking 1.4
cigarettes, drinking 0.5 L of wine,
traveling 240 km (150 miles) by car,
flying 9600 km (6000 miles) by jet,
or having one chest X ray taken in
a hospital? Each of these activities
is estimated to increase a person’s
chances of dying in any year by one
in a mitlion.

ORNL’s Curtis Travis and
Elizabeth Etnier, editors of the
1983 book Health Risks of Energy
Technologies, say that the public
will accept health and safety risks
posed by a technology if it is
familiar, if the public is given the
choice of whether to assume the
risk, and if the risk is not
catastrophic—that is, not a
potential killer of hundreds of
people. But, they add, nuclear
power falls into a different
category. As former ORNL director
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Alvin M. Weinberg puts it, nuclear
energy is “special.” Says Etnier,
“People are afraid of the technology
because it is new. They are
unwilling to take on the
involuntary risk of exposure to
radiation, which is widely regarded
as a mysterious, invisible menace.
Finally, they are frightened of the
possibility of a catastrophic nuclear
accident even though the
probability of such an accident is
quite low.”

Paul Slovic, former president of
the Society for Risk Analysis and a
psychologist with Decision
Research, Inc., in Eugene, Oregon,
has spearheaded a study to
determine how people perceive risks
of different technologies. According
to William F. Allman’s article
“Staying Alive in the 20th Century”
in the October issue of Science 85,
Slovie found that the “respondents
overwhelmingly regarded the risks
of nuclear power as involuntary,
uncontrollable, unknown,
inequitably distributed, likely to be
fatal, potentially catastrophic, and
evoking feelings of not just fear but
dread. Automobiles, which kill far
more people per year, evoked few of
these concerns.”

Who needs nuclear power? If
the experts are right, the United
States will need an increasing
amount of it by the mid-1990s.
Another energy crisis—primarily a
shortage of liquid fuels—may occur
by then. Furthermore, the demand
for electricity is expected to grow
as industry consumes more power
to meet environmental regulations
and improve productivity. As Lewis
puts it, when Americans realize
that a serious energy shortage
exists, they will see that the
benefits of nuclear power clearly
outweigh the risks.

In addition, new interest in
nuclear power may develop as it
becomes evident that the United
States has lost its ability to shape

the future of nuclear energy use
throughout the world. According to
an ORNL planning document, “In
the electrical energy area, the rest
of the world will continue to
accelerate the movement toward
nuclear energy, and it will become
evident that this nation’s forfeiture
of its leadership position in nuclear
technology cost it dearly in terms
of lost opportunities in
international trade and lost
influence over important matters
such as direction, safety standards,
and fissile material control; this
realization on the part of the
federal government will result in a
revitalized national effort in fission
power reactors.”

If the experts are right about
why the public dreads the low-risk
technology of nuclear power, can
anything be done to put nuclear
power back in the driver’s seat
among energy technologies 10 years
from now?

Chances are, the passage of time
will help. Many Americans used to
be afraid of electricity, trains, and
automobiles, but after enough time
elapsed and their usefulness
became evident, we adopted these
technologies without a second
thought. Nuclear power won’t seem
so new in the 1990s.

Current efforts to design small
reactors that can be hidden away
underground in isolated rural areas
{the “low visual profile”) should
help allay the fears of urbanites
who think they are being exposed
involuntarily to radiation from
nuclear power plants. Also, the
latest efforts to design ultimately
safe, or “walk-away safe,” reactors
should help ease fears of
catastrophic accidents.

And who knows, if another oil
embargo occurs or if heavy coal
combustion threatens to cause
serious environmental problems,
nuclear power coitld offer a shining
ray of hope
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Oak Ridge National Laboratory has
received the President’s Award for
Outstanding Safety Performance
from Martin Marietta Energy
Systems, Inc. On January 22, 1986,
ORNL completed one calendar year
without a recordable occupational
injury resulting in days away from
work. ORNL also earned the
distinction of having the lowest
occupational incidence of injuries
and illnesses (0.28 per 100 full-time
employees) ever achieved by an
Energy Systems facility. By
contrast, National Safety Council
statistics show that research and
development facilities in 1984 had
an average incidence rate of 1.79.

Abraham W. Hsie has been
selected as a Distinguished Visiting
Scientist with the U.S.
Environmental Protection Agency’s
Office of Research and
Development.

Vic Vaughen has been appointed a
member of the State Ethics
Committee of the Tennessee Society
of Professional Engineers and of
the Ethical Issues Subcommittee of
the American Nuclear Society
Planning Committee.

Warren D. Siemens has been
appointed director of technology
transfer for Martin Marietta
Energy Systems, Inc.

Research co-directed by

R. B. Perez and Dan Cacuci is
the subject of a prize-winning
paper authored by Jose March-
Leuba, a student in the nuclear
engineering department at the
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University of Tennessee who did his
thesis research in ORNL’s
Engineering Physics and
Mathematics Division. March-
Leuba received the prestigious
Mark Mills Award, an American
Nuclear Society award for graduate
students, for the paper “Non-Linear
Dynamics and Stability of Boiling-
Water Reactors.”

Robert F. Limburg has been
appointed head of the Operating
Budget and Accounting Department
in ORNL’s Finance and Materials
Division.

Douglas L. Selby has joined the
Program Planning and Analysis
Office, where he coordinates the
Exploratory Studies (Seed Money)
Program.

Robert W. McClung has been
appointed a member of the Panel
for Nondestructive Evaluation by
the National Research Council. He
has also been named a member of
the U.S. delegation to the Fifth
Plenary Meeting of Technical
Committee 135 on Nondestructive
Testing of the International
Standards Organization.

Earl W. McDaniel has been
elected to the 12-member editorial
advisory board of the journal
Nuclear Technology.

Steven E. Lindberg has been
awarded the Alexander von
Humboldt Foundation Research
Fellowship. Lindberg will spend a
year at the University of Gottingen
in the Federal Republic of Germany
studying the effects of nitrogen and
trace metal deposition on forests.

F. W. Wiffen is a co-winner of the
American Nuclear Society’s 1985

Best Paper Award for “Fusion
Materials Activation
Characteristics as Related to Waste
Disposal Requirements.”

Eight employees who work at
ORNL won Bronze Quill awards
in December from the International
Association of Business
Communicators, East Tennessee
Chapter. Bill Clark of the
Information Resources
Organization (IRO) and Steven
Wyatt of the Public Relations
Department won an award of merit
for the design of the brochure
Career Opportunities; Clark
Cynthia Allen of IRO, and Helga
Gerstner of the Central
Management Offices received an
award of excellence for the
brochure Biomedical and
Environmental Sciences at ORNL;
and Jeanne Dole and LaWanda
Klobe of IRO, along with Allyn
Zerby and Karol Mitchell of the
Instrumentation and Controls
Division, received an award of
merit for the newsletter The
RAMbler.

David K. Trubey has been
appointed a member of Committee
N17 of the American National
Standards Institute. This
committee, whose secretariat is the
American Nuclear Society, approves
national standards for research
reactors, reactor physics, and
radiation shielding.

Robert E. Uhrig, David C. White,
J. Alan George, Robert Hatcher,
David Joy, and Philip Siemens
have been appointed Distinguished
Scientists at the University of
Tennessee at Knoxville and Oak
Ridge National Laboratory. (See
“News Notes” on page 45 for

| details.)









































































recently at ORNL’s Hydrofracture
Facility, seemed safe and reliable
until monitoring wells showed that
water near the disposal site was
contaminated.

Grout injections were stopped
following the issuance of
Tennessee’s new underground
injection regulations and probably
will not be resumed before 1988 (if
at all). DOE announced November
1, 1985, that it will delay its
application for permits from the
Environmental Protection Agency
and the state of Tennessee. Two
reasons were cited: the high cost of
drilling additional deep monitoring
wells to determine if area
<roundwater could be contaminated
by future injections and the
possibility that all underground
injections of hazardous waste will
be banned in 1988, unless EPA
develops guidelines by then.

ORNL is dealing with the
suspension of hydrofracture
injections by changing its storage
procedures and reducing the volume
of low-level liquid waste generated.
If hydrofracture injections are
permanently stopped, ORNL may
have to solidify its liquid wastes
using a procedure that costs more
than hydrofracture and requires
more human handling of
radioactive wastes.

Currently, LLW from
commercial nuclear power plants is
being disposed of at facilities in
Nevada, South Carolina, and
Washington. The governors of these
states have not been happy about
the prospect of hosting the nation’s
commercial waste disposal facilities
“forever” and have long been
pressuring the other states to
shoulder the burden in the 1990s. In
1980 Congress passed the Low-Level
Radioactive Waste Policy Act.
According to this law, by January
1, 1986, all states were to initiate
license applications for waste
generators and ratify compacts in
which the states in each region
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would agree on how and where to
dispose of wastes generated in the
region. In December 1985 the U.S.
House of Representatives approved
compromise legislation giving 30
states another seven years to place
a dozen new regional waste
repositories into operation; the
House also endorsed seven
compacts involving 38 states that
had agreed to build or continue
operating regional disposal
facilities. The compromise
legislation reflects the difficulty of
solving a technical problem by
institutional means.

Before 1970, transuranic wastes
were placed in trenches. Since then
DOE has required that wastes
containing TRU materials be
specially stored in retrievable form
for ultimate disposal at a
designated federal repository. In
1983-84 ORNL tested a sensitive
nondestructive assay system
developed by Los Alamos National
Laboratory to quantify TRU
materials in wastes. Packages
containing more than 100
nanocuries per gram of these
materials can then be separated
from packages containing only
LLW, thus reducing the volume of
wastes that require special
handling. ORNL found that nearly
10% of the suspected TRU wastes
stored since 1970 should be
reclassified as LLW and could be
disposed of by shallow land burial.

At ORNL the TRU wastes that
can be handled by laborers are
packaged in more than 3000
stainless-steel drums and stored in
underground reinforced-concrete
bins. These waste packages have
been prepared according to federal
ground rules and have been
certified by DOE. The TRU wastes
that must be handled remotely are
stored in concrete casks to protect
workers. The retrievable TRU
wastes will remain at ORNL until a
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wewnberg, Marcelo Alonso, and Jack
Barkenbus, A Washington

Institute Book, Paragon House
Publishers, New York, 1985

(286 pages plus index). Reviewed by
Donald B. Trauger, Central
Management Offices.

Former ORNL Director Alvin
Weinberg and coeditors Marcelo
Alonso and Jack Barkenbus have
compiled a volume about a vitally
important issue in our troubled
world. Proliferation of nuclear
weapons has disturbed nuclear
proponents and opponents alike
since the early days of a perceived
U.S. monopoly in nuclear
technology. The proliferation
picture has seldom been presented
in so clear and evenhanded a
manner as in this book.

The title suggests that the eight
contributing authors” see a

* Chapters and contributing authors are

(1) “Prospects for Commercial Nuclear
Power and Proliferation” by Peter Auer,
Marcelo Alonso, and Jack N. Barkenbus with
commentaries by Juan Eibenschultz and
David J. Rose; (2) “The Front End of the
Fuel Cycle” by Karl P. Cohen with
commentaries by Manson Benedict and
Rudolf Rometsch; (3) “Backing Off the Back
End” by Richard K. Lester with
commentaries by James Bedore and Albert
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potential relationship between
peacetime nuclear energy and
weapons of war. Actually, the
connection is not clear, as the
jacket design suggests; the word
“Connection” is depicted in broken
type, graphically reflecting the true
picture. Although nuclear energy
and weapons are related, experience
and logic suggest that the course of
weapons development has been, and
will continue to be, direct rather
than through nuclear-power
materials and technology.

Cartoonists have often depicted
nuclear power plants as exploding
(for dramatic effect or to promote
antinuclear causes), but such
explosions are now widely
understood to be impossible. The
connection (or lack thereof)
between nuclear energy production
and nuclear weapons is complex
and subtle, not direct. This book
explores the potential avenues by
which the connection is traced and,
in general, rejects these as
erroneous.

One obvious method of obtaining
weapons material from energy-

Carnesale; (4) “National Policy Issues” by
David Fischer with commentaries by C. P.
Zaleski and O. Quihillalt; (5) “Nonprolif-
eration Regime: Safeguards, Controls, and
Sanctions” by Lawrence Scheinman with
commentaries by Warren H. Donnelly and
William Epstein; and (6) “Nuclear Energy
and Proliferation: A Longer Perspective” by
Alvin M. Weinberg with commentaries by
Bertrand Goldschmidt and Herbert Kouts.

production systems, for example, is
to extract plutonium from spent
fuel from a nuclear power reactor
and use it to make an atomic bomb.
However, the methods chosen thus
far by the nuclear weapons
countries (the United States, the
Soviet Union, China, France, and
Great Britain) for obtaining
fissionable material have included
(1) obtaining plutonium by
reprocessing spent fuel from
reactors dedicated to weapons
production and (2) producing
highly enriched uranium by gaseous
diffusion or centrifuges. The book
extensively and effectively
examines the proliferation potential
of these methods. The authors
project that alternatives to using
energy production systems to
produce nuclear weapons material
will continue to prevail.

For history buffs, The Nuclear
Connection provides an accurate,
capsulized account of many
sequences of events that led to the
production of nuclear energy. I was
particularly interested in Karl
Cohen’s review of the uranium
enrichment process. As one who
participated in the first 12 years of
the development of that process, I
can attest to the accuracy of the
chapter, and I relived some of the
excitement of those times as I read
it.

Plans, programs, and
international agreements to prevent
the spread of nuclear weapons are
reviewed in the book beginning
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with the Baruch Plan of 1946. The
book also covers modern concerns
over the weapons capability of
countries such as Argentina and
Pakistan. Interim agreements, from
the early bilateral treaties to the
SALT-II controversy involving the
United States and the Soviet Union,
are discussed in detail. The Nuclear
Non-Proliferation Treaty of 1968
deservedly receives extensive
review. The authors conclude that
the international agreements and
the agencies that provide control
with inspection (such as the
International Atomic Energy
Agency) are serving well. Even so,
they recognize the need for
improvement.

In presenting arguments, the
authors carefully provide current,
accurate information about many
aspects of nuclear energy
production. Projections of energy
demand and sources of production
are treated; data about installed
nuclear and electric capacity in
developed and developing countries
are presented; costs of energy
production, including those for
enrichment, nuclear reactors, fuel
reprocessing, and waste disposal,
are given; and the status of various
countries with respect to nuclear
capability and production is
reviewed. Thus, the book provides a
handy refresher course and is
useful as a reference.

A valuable feature of The
Nuclear Connection is its treatment
of potential technical or commercial
solutions for preventing
proliferation. Foremost among
suggested fixes is the proposal that
each nation supplying enriched
uranium or other fuel to another
nation for nuclear power require
the return of the fuel at the end of
its useful life. Initially, the
returned fuel would be stored;
eventually, it could be reprocessed
for fabricating new fuel. This
measure should be attractive to
many countries receiving fuel for

NUMBER ONE 1986

nuclear power because, by
returning spent fuel, they avoid the
problem of disposing of radioactive
waste.

The Soviet Union, in fact,
requires the return of fuel supplied
to its satellites or other countries
and thus has a diversion-proof
system in place. This plan would be
much more difficult to implement
in the Western world, where
competition between countries
exists and where the kind of
authority accepted in the Russian
sphere may be unacceptable. Even
so, the option has an attractive
nonproliferation potential that
several authors enthusiastically
support.

Accepting proliferation controls
is increasingly difficult for non-
weapons countries because of their
concern about the increasing
weapon stockpiles of the two major
powers—the United States and the
Soviet Union. The politically
adverse effect of this “vertical”
proliferation on “horizontal”
proliferation is discussed. Recent
news items, particularly the recent
Bellerive Conference on this subject
in Geneva, Switzerland, also
suggest that this issue is important.
Vertical proliferation looms as
dangerous now as horizontal
proliferation.

The presentation of material in
The Nuclear Connection is
organized into six separately
authored chapters, each
accompanied by two commentaries.”
The commentary is generally useful
in placing each chapter in
perspective. It also provides many
of the opinions that a reviewer
might normally offer. A not
unexpected result of the multiple
authorship is a somewhat
disconnected and, in some cases,
repetitious treatment of subjects. In
spite of this, the book is well
coordinated, and the multiplicity of
viewpoints makes for interesting
reading.

Experts and educated laypeople
alike will find The Nuclear
Connection readable and highly
informative, both about nuclear
proliferation and about a large
segment of the overall nuclear
industry and technology. For those
interested in particular aspects of
nuclear energy, the chapters can
stand alone. However, I highly
recommend reading the entire book.

Weinberg, Irving Spiewak, Jack N.
Barkenbus, Robert S. Livingston,
and Doan Phung, was published in
late 1985 by Praeger Publishers,
New York. The book addresses the
question of how nuclear power can
be made a more viable option for
the generation of electricity. The
contributors have worked or are
working at the Institute for Energy
Analysis at Oak Ridge Associated
Universities. Four of them
(Weinberg, Spiewak, Livingston,
and technical editor Russ Manning)
are former ORNL employees.

In the book the authors conclude
that improvements following the
1979 accident at the Three Mile
Island nuclear power plant have
made current nuclear power
reactors safer. However, they
believe that a “second nuclear era”
would be more acceptable to the
public and utilities if safety were
guaranteed through the use of
“inherently safe” reactors.

They also suggest that nuclear
power can be improved by
standardizing plant design,
concentrating reactors at a few
sites, regulating reactors in a
flexible and reasoned way,
consolidating utilities and reactor
construction firms, reducing
construction costs for new reactors,
improving performance of existing
reactors, and ensuring secure
disposal of radioactive waste
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Voyager 2, which swooped past Uranus on January 24, drawa its power from a radicactive heat source that is clad in
an alloy developed and produced at ORNL. For more information, see “News Notes,” page 45, (Courtesy of NASA)
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