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Abstract

NUCLEAR ENERGY — MYTH AND REALITY.
Radiation remains one of the least understood or accepted forms of energy in society as far as

the general population is concerned. People are jubilant when radiation is successful in detecting or
destroying cancer cells, but protest loudly when a shipment of radioactive waste moves through their
community. The public fears nuclear technology because the information they hear only relates to the
risk. To dispel public anxiety and allow the nuclear industry to move forward, clear and rational
information, which paints a more balanced picture of the benefits of radiation and the risks involved,
is needed.

This presentation might be appropriately entitled "The Lessons We Haven't Learned"
for it deals with a socio-political aspect of nuclear energy and radiation that we have failed to
successfully address for more than a century.

Today, we have more technical knowledge, scientific information, and practical
experience available about radiation and its uses than at any other time in our history. Yet, it
remains one of the least understood or accepted forms of energy in our society, at least as far
as the general population is concerned. Each day around the world, millions of people benefit
from the production of electricity, medical diagnostics and treatment, engineering
accomplishments, and scientific research applications involving the use of nuclear technology
and radioactive materials. Nuclear energy fuels economic growth and job development;
radiology and nuclear medicine save countless lives and ease suffering; and our civilization
moves forward into the future on the strength of new technological applications of the
principles of radiation physics.

So why is it that the vast majority of the general population, and many of the world's
political organizations, continue to resist or reject nuclear energy as a viable resource? Why
does society accept the disposal of virtually all kinds of industrial and domestic production
refuse, and oppose the efforts to safely and securely store radioactive waste? Why do people
continue to fear radiation when the controlled use of radioactive materials clearly benefits
their lives?

Such incidents as the accident here at Goiania, those at Chernobyl and elsewhere in
the former Soviet Union, at Three Mile Island, in England, in Japan, and at a dozen other sites
we all became familiar with over the past 25 years, coupled with the lingering image of
mushroom clouds lifting over Hiroshima and Nagasaki 50 years ago, have indelibly
embedded a negative icon of nuclear energy and radiation in the minds of the public.
Unfortunately, that image is one that stirs emotions of fear and loathing, related to death,
destruction, and catastrophic environmental damage.

The human heart and mind emotionally reacts to the suffering of the victims of the
accidents in Goiania, Chernobyl, and elsewhere, as it should be. Yet consider the fact that
people seem unable to detach themselves from that feeling when radiation becomes a tool for
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retarding spoilage in perishable foods. The same people are jubilant when radiation is
successful in detecting or destroying cancer cells, but they protest loudly when a shipment of
radioactive waste moves through their community.

There exists a thought process in our society that distinguishes between 'good'
radiation and 'bad' radiation. What those in the nuclear sciences and technologies have failed
to accomplish is a qualitative distinction between the two. As a result, we have allowed that
icon which represents 'bad' radiation to focus our public policy in a very irrational way.

You need look no further than the people gathered here, and the organizations they
represent, for a significant source of this dichotomy. All of us have contributed to the public's
failure to internalize the role that radiation plays in our lives. In most cases, this has not been
deliberate or intentional. But what we have failed to recognize is that we cannot begin to
overcome the phobia that surrounds nuclear science until we can agree among ourselves that
such an action is an indispensable step for our science and the industries its supports to move
forward.

Technology has advanced to the point where we can detect even the most minute
amount of radiation in a given situation. We have analysed and quantified obscure isotopes,
and boasted of our abilities to manipulate atomic structures. Many of these accomplishments
dwarf the findings of previous generations, and have produced quantum leaps in the scientific
application of radiation technology.

But, at the same time, when confronted with the simple question of how much
radiation is harmful to humans, we all too often equivocate. And therein lies the flaw in our
science that separates 'good' radiation from 'bad' radiation in the minds of the general public.

We accept the fundamental truth that radiation is all around us, and each of us is
exposed to it every day. Yet when asked if we believe that the fail-safe redundancy in nuclear
power plant designs is adequate to protect public health and safety, too often we decline to
comment. When asked about the capability to safely reprocess or store radioactive waste, we
hesitate to cross the line between pure science and public policy. Given the opportunity to
influence government and industry in determining what is in the best interests of socio-
economic progress, too often too many of us are silent.

Nevertheless, when the lines between science and reality were erased, as they were
here in Goiania 10 years ago — when the safeguards of technology were breached and the
public's worst fears were realized — there was no question that the short and long term
consequences of the situation had to be dealt with quickly and confrontationally. Brazil did so
in a rather remarkable way. It mobilized the best available scientific and technical resources
and brought them to bear on the problem, and it did so simultaneously on a number of
different levels. When you talk with people who were here during the early days of the effort
and those who came into the situation during the ensuing weeks and months, you cannot help
but realize that in many ways their work could have been better organized and more efficient.
At the same time, perhaps without even realizing what they were doing, they addressed the
exposure and contamination issues more aggressively than could have ever been imagined or
preplanned.

More importantly, they seldom lost sight of the fact that the problems they confronted
were not simply technical. This was not a laboratory experiment. It was a disastrous accident
that directly affected the lives of hundreds of people, and indirectly impacted the hearts and
minds of millions of people in this community and throughout the country. What impressed
me most about the way in which the accident was handled is what came after the initial
incident was resolved — the relative openness with which the Brazilians talked about what
had occurred, the hazard, the consequences, and what would be done with the remnants of the
neighbourhood.
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With little practical experience to draw upon, the government set about almost
immediately to bring the incident to a timely conclusion, and the evidence of its success in
achieving that end lies in a landscaped park 20 kilometres from here. The legacy of the
accident at Goiania is that decisive and practical affirmative actions which strike a balance
between science and public policy in protecting public health, safety and the environment can
be accomplished.

The message to all of us should be clear. If we ever hope to build and sustain public
confidence in nuclear energy and the peaceful application of nuclear science, we need to
begin immediately to address the need for consensus on how best to protect and enhance the
progress we have made. We need to continue to debate the issues of research and discovery in
the field of nuclear science as vigorously as ever, but at the same time, we need to begin
speaking to the public in a clear and simple language that dispels unnecessary anxiety.

Generations that matured with the icons of fear and destruction from nuclear energy
are not likely to easily change their minds. But we must remember that the future generations,
as yet uninfluenced, are those who will benefit most from our work. If we fail to convince
them that our work is in their interest, they will not support us, and our efforts will be wasted.

Many of my friends in this field criticize my efforts to promote simplicity in the
discussion of nuclear technology. They warn that oversimplification of complex scientific
principles can mislead people to accept hazards that may exist, but may not yet be fully
understood. I understand and appreciate their concern. But as a former journalist, I also know
that we live in a world today in which people are overwhelmed with information they don't
understand, and they are constantly bombarded with simplistic explanations that often fail to
fully reveal the underlying truths.

People throughout the world confront relative risk decisions on a daily basis — be it
the threat of natural disaster, disease, pollution, or any of the hundreds of other hazards that
imperil life and safety. Thousands suffer and die each year in transportation accidents alone,
yet we continue to expand our mobility exponentially. Why? Because given the necessary
information to make rational decisions, people will decide for themselves whether the risk
outweighs the benefit. People fear nuclear technology because the information they hear only
relates to the risk. We have a responsibility for ensuring that they understand the benefits as
well as the relative risk involved in using nuclear technology to advance the progress of
society.

We should not reduce ourselves to discussing the science of radiation in such
elementary terms that it becomes trivial. On the contrary, we all need to find better ways to
communicate clearly and rationally with the general public in realistic, understandable
terminology. We need to quantify and emphasize the positive aspects of this science, and we
need to frame theoretical arguments in practical terms so the public can easily relate to the
issues. If we do not make a concerted effort to do so, the message, as well as our credibility,
will be lost, and the future of nuclear technology will continue to be determined by a public
policy based on fear, anxiety, and negativism.

I have been privileged to work with my colleagues in Brazil for the past three and a
half years in the development of a new radiological emergency response programme in
connection with the Angra nuclear power plant. The project has brought together the very
best resources from the scientific and engineering communities and the local, state and
federal governments to forge a unified effort aimed at protecting public health and safety.
Many of the people involved were veterans of the response effort here in Goiania. What they
brought to the emergency planning project was more than just technical expertise — it was an
understanding that communicating their purpose and objective to the public was crucial to the
success of the project.
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