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To the best of my knowledge, no organized scientific study has been made of the basis for
public fears surrounding radiation accidents or of radiation in general. This presentation makes
no pretence of being such. What is offered here should be construed as food for thought or
perhaps a light snack. Over the last 15 years a few opportunities for observation of public
reaction to radiation crises have presented themselves in Pennsylvania. hese events were the
fallout of Chinese weapon test debris in the fall of 1976, the accident at Three Me Island in
March of 1979, and the accident at Chernobyl in April of 1986. The whole problem really began
in 1945.

In early August of 1945, the atomic age was born into public perception, literally in a blaze
of glory, with the detonation of a nuclear weapon at Hiroshima. That spectacular start, followed
by a decade of veiled secrecy surrounding weapons technology and surrounding the infancy of the
peaceful uses of atomic energy, worked wonders to instil a sense of fear and suspicion in the mind
of the public. Although historically warfare has been largely responsible for driving technology,
the nuclear branch on the tree of technology probably took a different twist.

It would be handy if radiation smelled bad. Then we would not have the public perception
problem. Of course we would all be doing something else for a living anyway. A really
fundamental problem here is the matter that the average individual cannot gather his own
information with which to make a decision, radiation being undetectable by the human senses. He
must generally depend on a faceless bureaucrat to tell him what to do. He has, in effect,
surrendered control to somebody he doesn't know. Control is right up there after air, water, food
and shelter in human priorities.

This would seem to suggest that if the bureaucrat were endowed with a face, that some
element of trust would ensue. This appears to be the case, witness the success of Harold Denton
of' USNRC as the single spokesman during the accident at hree Mile Island. The case may,
however, not be universally true. There is reason to suspect that the spokesman must be someone
that the individual doesn't know personally a prophet froln another village. That side of the coin
goes something like this: 1, as an ordinary person, don't know anything about radiation. You are
my friend or relative or neighbor or coworker, and you are a lot like me. You don't know
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anything about radiation, either. Nobody knows. But if you do know, it must be because you are
in league with the industry. Come to think of it, you do talk a lot like THEM.

This knowledge aspect of the problem has a few corollaries. One is the notion that, after
all, this judgement is being made by a government worker, and we all know that those folks are
ignorant. No one in his right mind would cede control to a government worker. (Th's is
especially true in government towns where many people are government workers, who know how
government workers are.)

Another knowledge corollary is found among technical professionals who are not radiation
specialists. If the average radiation specialist were to think back to their high school and college
science courses which were not specifically radiation oriented courses, in few, if any instances, did
the course work ever get around to the radiation and radioactivity chapter in the back of the book.
So one frequently encounters technical professionals who feel compelled to express views on
radiation issues in a convincing way in the eyes of the non-technocrat, while never having made
it to the back of the book. After all, if someone is a chemist, physicist, engineer, or physician, he
should know about this.

In the specific case of foodborne radioactive contamination two public per,--ption
phenomena have been observed to date. The first is the perceived relative radiotoxicity of
domestic versus imported contamination. The ratio appears to approximate ten to one, domestic
to imported. The value could be higher than that. Far more concern was expressed over an
intermittent 20 or so pCiAiter I131 in milk from a few close farms after the accident at TMI, than
concern over widespread contamination to 1000 pCiAiter throughout the northeast United States
after the Chinese episode in 1976. The same comparison holds for public response to the accident
at Chernobyl in 1986. his resulted in widespread milk contamination up to 50 pCi/liter over a
two week period, at least in Pennsylvania. Two possible reasons for this perception have been
identified. One reason could be the ease of avoidance of a local problem such as was encountered
at TMI. As the sign in the Safeway in Bethesda said: "We don't sell Pennsylvania milk". It would
be a bit much to believe such a sign for the weeks following the Chinese episode or Chernobyl,
which would then have to read: "We don't sell northern hemisphere milk".

The other possible reason for this relative toxicity ratio is something akin to the old control
problem. If the problem is from "over there", there is not much that the government could do
about it. On the other hand, if the problem is from "over here", somebody allowed it to happem
the utility and government being the somebodies. In this case it is a lot easier to get the ear of
the somebodies.

The second public perception phenomenon relating to foodborne contamination is the
relative toxicity ratio between uptake resulting from ingestion versus uptake resulting from
inhalation. It appears that ingestion is the greater concern. This may have something to do with
control, again, in that it regardless of one's confidence in the faceless bureaucrat, one can choose
not to consume suspect commodities. Choosing not to breathe is less an option.

In the course of the accident at Three Mile Island a major fraction of the population from
the surrounding area engaged in a voluntary spontaneous evacuation. This was in spite of the fact
that an evacuation of the general public was never recommended or ordered. People did not seem
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to care whether they lived downwind or not; they just left. Tis observation coupled with actual
wind conditions on the first day gave rise to a revised philosophy of protective action
implementation in Pennsylvania. During the first day of he accident the wind direction changed
from 30 degrees to 270 degrees. Since downwind could, in. effect, be everywhere, and people were
very likely to leave regardless of where the affected areawas, the policy of a 360 degree protective
action area was established, extending out to 10 miles. If everyone is going to leave anyway, it
is best we plan around that.) The policy remains in effect.

The basis for the spontaneous evacuation probably include a large dose of control, i.e. since
I can't independently assess the problem for myself, I can at least control my risk by getting out
of the area. The situation was exacerbated by the dearth of information from sources perceived
to be reliable. In this case no news was bad news. In adition many people evacuated because
they expected that a forced evacuation would be ordered and they wanted to beat the ush.

Another public perception which prevails in times of normal operations as well as during
radiation crises is that of unlimited government resources to meet their individual demands. One
area perceived to be inexhaustible is that of field monitoring capability combined with radioanalytic
capacity. Tis notion is frequently shared by people in high places in government especially from
agencies which are not charged with doing the monitoring. It is also shared by the news media.
People w demand that specific data be available for their county or town or neighborhood, yea
verily for their house; even if their house is at the ther end of the state. After all, if
measurements were not taken there, "nobody knows if the plume didn't sneak over there". People
,will want the contents of their swimming pool analyzed. High ranking government officials will
have beef livers, broilers, eggs and other non-traditional things sent to the lab for analysis. Federal
agencies will call at two in the morning looking for updated mk data, evidently with the
expectation that cows should be milked every four hours, or perhaps that a catheter be installed
with a fine running from utter to analyzer.

This perception of inexhaustible sampling and analytic capacity can be addressed up front
by stipulating in the plan the agency which will control this function. Another enormous help can
be, the data from an extensive inplace environmental monitoring program, especially with respect
to TDs. Some of the public and news media demand can probably be eminated by early and
frequent news releases covering the extent of monitoring and the results. It is important to
include a representative sampling from areas known not to have been visited by the plume.
Negative data is at least as valuable as positive data. The important thing here is to portray that
"somebody knows".

CONCLUSIONS

To be forewarned is to be forearmed. Some of the observations presented here are
probably right and some are probably wrong. Radiation crises being the rare occurrences they are,
we do not have the data base for generating scholarly quantitative reports. Suffice it to say,
however, that one should be prepared for people to behave in what they believe to be their own
best interests; to keep control of their lives. The more information they have upon which to base
their decision, the better. The information must be accurate and, above all, timely. The
information should be delivered by a single spokesman of high perceived credibility. To do this
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requires a high degree of organization in the responsible agency in the planning, operating and
control of the response effort.
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