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Before I begin I have to make a disclaimer. That is that I am going to be talking about
public perception because I think that is very important. But I do not want to give the impression
that I think the public is wrong. I happen to agree with the public's perception of nuclear
power, and I want to make that clear. I do not like the current generation of nuclear plants as I
have made clear in many statements that I have made. On the other hand, in the long term, I
feel that we have only two choices on the supply side, and that is nuclear power and solar
electricity. And although I think solar electricity has the best chance, I am realistic enough to
know that technologies do not always work the way I want. And so I think it is necessary to
have at least some kind of nuclear option available. On the other hand, I do not think just any
kind of nuclear technology will do. I want to talk to you about the conditions that I think you
have to take into account when you try to design reactors that are publicly acceptable.

I look at this as an insurance policy. Again, I do not want to be misquoted: I think nuclear
power should be considered as an insurance policy, not as our first line of defense. Having made
those disclaimers, what we need to do is set out a problem statement. The problem statement I
set out is, "How could one design and demonstrate a nuclear reactor that would regain public
confidence in the United States, if one chose to do that?" By regaining confidence, I mean regain-
ing sufficient confidence to site reactors at a number of locations. It is a pretty heavy task
because the public cannot judge the technical issues. Tey have to judge the players by their
characters and their histories, just as the way we calibrate anyone that knows things that we
do not.

I have three theses that I think are crucial. The first is that people do not believe in the
claims of advocates, of any point of view, not just nuclear power, once the advocates have been
proved wrong on a major point. I think that is already happened with nuclear power and that
is one of the problems that you are facing. The second thesis I have is that there does not exist
in the country today an agency perceived to be independent, overseeing the technology whose
judgement of safety issues is trusted. Once again, I think the issues are standard, we have a
classical revolving door problem in the NRC. The third thesis is that people judge newer, com-
plicated technologies by their failures, and not by their successes. There have to be huge per-
ceived benefits to cause people to put up with risks perceived to be unbounded, risks that you do
not understand.

I would like to review the issue that I stated first, the issue of claims that have been
proved wrong. I will just go down the list to indicate why 30% of the population in the United
States has come to be very strongly anti-nuclear. One of the easons has been because they see
the people who are advocates of nuclear power eing proved wrong. Examples are that people
perceived they were told they were going to have a repository for nuclear waste. Such an
eventuality looks very unlikely today. It is my perception and many others', that we were
promised that the kind of core melt experienced at TMI would never happen. Specifically, we
were told by many people at the time of TMI that the core did not melt. We were told this even
after the accident was finished. We iater heard that in fact it had melted, at least partially.
We have been told over and over again that specific waste sites were safe, and yet potential
flaws were uncovered. We have been told that reactor control rods would never fail to insert
into the corewould never stick. We have seen examples where that has been contradicted.
People are told that reactors are well-constructed and managed, yet they hear stories of
operators falling asleep in control rooms and cheating on exams, and they hear about workers
blowing the whistle on possible construction defects.
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We have heard of course that cancer risks from radiation are small. We have heard
blistering attacks on such people as Ed Radford, Carl Morgan, Alice Stewart, who argued that
risks are higher. Now the latest BEIR report, based on revision of Japanese data and accepting
the relative risk model, there is an eight-fold increase in risk estimates over the values used by
the Nuclear Regulatory Commission and nuclear industry in 1980. There is a caveat in the
report concerned with recommending an ad hoc dose-reduction factor, but the BEIR-Five values
represent an eight-fold increase over those which we were told were valid a decade ago. And
so I ask you, realistically, why should people really believe the industry again? How does a
non-expert calibrate industry remarks to know when they are right? I think it is reasonable to
expect, as an ordinary person, that there are other surprises waiting to happen, that we are
going to find that statements made by the industry again are wrong. Maybe those statements
will be related to catastrophic accidents.

Now, obviously, not all surprises have gone against the industry. The TMI core did start to
melt and did not breach the vessel. That was a good surprise for the industry, but people are not
judging you on your successes in this new complicated technology. They are judging you on your
failures, unless they see very strong benefits. I know you can take the position that the public is
irrational, and I know some of you in the audience do that. I have talked with you about that.
You can blame people like me for this, and some people in the audience do that.That may make
you feel good, but it is not very useful in this debate, in getting things straightened out. I think
what you really need to do, and I think MIT would be a good place to do some of this, is to per-
form a careful study of why people accept certain kinds of risks and not others. I think if you do
that, you will have guidance regarding how to design technology that is likely to be acceptable.

Let me give you the example of the earthquakes in California. We had a debate yester-
day, and this issue came up. People tolerate a relatively very high risk of accident in
California from earthquakes, yet they could move out of California. I think some people are
concerned about earthquakes when they move to California, but I think the differences in
response are as follows. First of all, the people out there do not believe that the risk has been
downplayed. hey believe that they understand the nature of the risk and they know its
limits. And therefore they can make a judgement about the risks and the benefits. In contrast
with the nuclear issue, I think people believe the risk has been understated, and they do not
understand the natureof the risks. I do not think ordinary people can estimate the worst which
would happen in a bad accident. This is why I come to this issue of demonstration.

Maybe the term "inherently safe" is a bad term because it confuses people, perhaps the
word we should use is "dernonstrably"--we need "demonstrably safe" reactors. I think that is
going to be the key. You have a skeptical public out there. They are not going to accept PRAs or
technical assessments. The only thing that will change people's minds is demonstrations.
There will have to be small reactors that are put to the very severest test, that you try to melt
down the reactor. If you try to do your worst to them, and they survive, then I think people will
begin to change their thinking. I think Mr. Sholly said this in a different way when he said
that it is necessary to "narrow the uncertainty." One of the key differences between many of us
in this room concerns the uncertainties and how important they are in terms of risk.
Demonstrations help you reduce the uncertainties.

Now I come to the issue of leadership and regulation. This is another way in which
individuals calibrate people dealing with technical issues that they do not understand. People
would like to feel that the NRC is a watchdog agency, and they do not see that at this point.
There is a feeling that the rules are always changed if they go against the industry. It is
perceived that there is an imbalance. I do not want to get into a debate over whether the
perception is correct or not, but the perception is that the NRC is in the pocket of the industry
and is not out there really giving the industry a hard time. I think that you cannot avoid that
perception. The analogy that I use is the one with the Soviet Union and Eastern Europe. You
have a system that is perceived by a large percentage of the population to have failed. If
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you are going to succeed, you need a perestroika, you need a restructuring. I wonder where the
Gorbachevs and Boris Yeltsins are to make that happen with the NRC.

We hear a lot of talk about how nuclear power, when done right, is good, when done wrong,
it is a problem. Well who is there to get rid of the worst actors from the industry? We do not
weed out those companies or those operators. I think the public is looking for character and
independence. I note that the ACRS is viewed much better by us elitists and others, and I think
it is because of a demonstration of independence. You see them criticizing and going after the
industry with no holds barred. 11 note that someone like Prof. Lidsky is very impressive to
somebody like me because he has paid his dues. I've seen him criticize the fusion program, and
I have seen him pay for it. That builds a certain kind of trust and integrity that other people
just do not have. Instead we see people like former NRC Commissioner James Asselstine
confined to oblivion. We see people like former NRC Director of Licensing Harold Denton and
NRC Manager Robert Bernero removed from positions of importance when they give one
segment of the industry a hard time. This is not going to work.

I look at the EPA instead, and I see Bill Reilly from the Conservation Foundation
appointed to head the EPA. He has aised public confidence. I say this very seriously. The
best thing that could happen for public confidence is perestroika, to put critics of the NRC, like
Bob Power of the Union of Concerned Scientists, on the NRC. If you do that, you will see a
dramatic shift in public attitudes. Of course, there is a price to be paid for it. What I am
talking about basically is to abandon the current generation of nuclear power plants once they
are down, in order to have a different, better second generation.

Let me give you some advice. It would be very useful for everyone in this room, graduate
students included, to visit public meetings when siting facilities come up. For instance, when
they are siting an incinerator, take off your jackets and get out in the crowd and talk to the
people and listen to what is on their minds, what they worry about. If you do that you can
begin to design a technology tat may reach those concerns.
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