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Abstract

ADJUSTING ABILITY AND SENSIBILITY FOR AN ACCIDENT.
Adjusting ability (technical competence) and sensibility (consciousness) are the two most

important priorities any staff member of any organization should bear in mind while acting during a
nuclear or radiological emergency. The discussion is aimed at the national authorities of states which
do not have a major nuclear power reactor programme, and especially at the IAEA and WHO:
although a decade has gone by, the lessons from the radiological accident in Goiinia have not been
fully learned. The events which unravelled in the fall of 1987 took the population of the city of
Goiania completely by surprise: they did not comprehend what had happened and failed to grasp
what measures needed to be taken, a situation which precipitated a very complex psychological
reaction, coupled with discrimination. To ensure the safety of radiation sources and nuclear
installations, national and international organizations should direct their efforts towards educating
and training staff in developing countries who work with ionizing radiation and promoting
organizational capacity. This should be done first, by improving safety qualitatively so as to better
control the uses of radioactive materials in medicine, agriculture, industry and research, and
secondly, by assisting countries without a major nuclear power reactor programme to develop an
objective and realistic emergency response training programme.

1. INTRODUCTION

In September 1987, the removal of the rotating assembly of the shielding head of a
teletherapy unit and the dismantling of the capsule containing 50.9 TBq (1375 Ci) of Cs-137
led to the most serious radiological accident to have occurred to date. It resulted in the injury
by radiation of many people, four of them fatally, and in widespread contamination of the
central area of Goiania, a Brazilian city of some one million inhabitants. Goiania is the capital
of the state of Goias, at a distance of 180 km from Brasilia, the capital of Brazil. This
radiological accident was unique because it happened in an urban setting — the centre of the
city. The accident presents lessons which cover the phase prior to the accident, the emergency
phase and the aftermath of the accident up to the present, ten years later; each phase was
marked by errors and correct actions by individuals and organizations alike [1—4]. Today,
aside from the medical treatment of the groups of patients in observation, the repository,
where 3500 cubic metres of waste are stored in more than 6000 containers, still evokes social
and economic concern and psychological emotion among the population of Abadia de Goias,
the town 20 km away from Goiania closest to the repository [5]. Account taken of such
singularity, this radiological accident brought to light several adverse indicators not
heretofore observed in the literature on emergency planning and preparedness. The Goiania
accident involved all classes of the regional society. Not only were we faced with political
and technical problems to be dealt with, but also social and psychological aspects derived
from apprehension. This translated into fear and depression of the population and
stigmatization and discrimination against the victims and the main commercial products of
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the city [6-8], This paper also considers the public and professional perceptions and conflicts
of information, distortion and misunderstandings as the main causes for the anxiety and
discrimination. Additionally, several unforeseeable psychological issues during the early
phase of the accident are mentioned which are not found in the literature. These emerged
suddenly through unexpected situations or questions which we never anticipated; they must
be analysed in terms of (a) the identification of problems in safety culture and (b) safety
culture and human behaviour [7]. Finally, this paper is intended to alert national and
international organizations, and especially those devoted to the progress of developing
countries such as the IAEA and the WHO, that the lessons from this radiological accident
have not been sufficiently aired until now and have not been learned. To these organizations,
the writer wishes to reiterate that if another scenario along the lines of the Goiania accident
were to happen in a developing country, most probably the same kinds of figures, the
competent authority, the organizations dedicated to remediation and the media will repeat the
same mistakes — and this will be a setback for nuclear energy.

Considering countries which have a major nuclear power reactor programme, or
countries which do not, but have a common border with countries that do, the Chernobyl
accident is no doubt the example which offers the greatest number of lessons to be learned.
However, to developing countries with no major power reactor programme, and especially to
those countries which are in the process of establishing or improving their national radiation
safety infrastructure, the radiological accident in Goiania, in each of its phases, offers a
wealth of valuable lessons. The events of Goiania provide unique insights on how to deal
with an emergency involving technical and political conflict and the emotions of the
population; in this sense, they are an ideal training tool. Nonetheless, the question posed is:
what policies and measures are these developing countries now preparing to respond to a
radiological accident, considering social and psychological impacts?

2. UNDERSTANDING FEELINGS: QUESTIONS AND EMOTIONS

2.1. Public and professional perception

Unexpectedly, the population in GoiSnia was subjected to a terribly unpleasant
experience: like in a bad dream, individuals were involved in a radiological emergency
response, not an exercise scenario, but part of a real accident. Suddenly too the media, both
national and international (in the initial phase, at least), came to Goiania prepared for a
extended stay. Expressions and jargon that the population had never heard before about risk,
hazard, threshold, stochastic, non-stochastic and many other words designating units —
Becquerel, Sievert — surfaced every day in polemic discussions and in the media. However,
among these confusing terms, one word was well known to everybody: cancer. This gave rise
to conflicts among organizations, the population and the media owing to misunderstandings
surrounding the information released. The main difficulty arose in establishing the right
balance to provide information promptly and to assure accuracy and consistency. Ignorance
and limitations within the population expanded emotions beyond reason. What other
psychological reaction could have been expected from the population in Goiania? Practically
overnight, they observed hundreds of professionals from the nuclear field and other
organizations converge on their neighbourhoods to control houses and streets and, for the first
time, were confronted with the following statements, which they were to hear over and over:

• Ionizing radiation is an invisible enemy;
• Ionizing radiation is dangerous to life;
• All radioactive materials and radiation are potentially hazardous;
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• Evidence and experience indicate that limited exposure to external radiation orO the
intake of a small amount of radioactive substance into the body are associated with a
negligible probability of severe somatic or genetic injury;

• Mutations, once they have occurred, are permanent. The great majority of observed
mutations are permanent;

• The effects of large doses of radiation on human health are well understood and
such doses are clearly hazardous;

• The low doses delivered over period of months or years provoke risks of malignant
diseases, as leukaemia or cancer, that may appear years or decades after exposure.

Even now, ten years after the fact, the population and the media in Goiania still do not
understand very well the expressions mentioned and to this day regularly repeat many
questions unsettled in their minds, such as:

• How long will it take to feel consequences?
• What are the effects on children and women?
• What are the effects on future generations?
• 10~6 but not zero ?
• What exactly is the meaning of small quantity, small amount or low level?
• / do not understand: Mi what? Bee what? Si what? Sto.... what... (referring to mili;

Becquerel; Sievert; stochastic; non-stochastic and other words not recognized by the
population)

• Whom should I believe? Do you swear?
• Who is right? Who is exaggerating?
• How do we know whom to trust?

2.2. Special remarks by the population

• If there is scientific controversy about low doses and high doses are dangerous, where
do we fit in?

• I do not understand what are you talking about.
• Could you please repeat that again?

2.3. Understanding the relevance of emotions

The intensity and confusion of the emotions engendered by this accident further
amplified the reactions of the public and especially of those who suffered from the effects of
contamination, evacuation and losses. In considering the entire range of psychological
consequences, the following aspects must be mentioned:

• Physical and emotional pain cannot be measured objectively — especially when
urgent protective measures are being taken in the early phase of an accident; this was
particularly true for those among the population who believed they were being
rejected on the basis of exclusionary and discriminatory attitudes;

• The lack of knowledge, due the lack of an appropriate system of education and
information, was the main cause of the discrimination and stigmatization against
individuals and the city;

• The lack of expert mediators to distinguish between proper and improper information
and criticism of the authorities was another reason behind the psychological
consequences which spread among the population in the form of anxiety and stress.
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This sense of insecurity increased further as the persons directly affected lost
confidence in the authorities and in the medical support provided by the government.

2.4. From Goiania to Chernobyl

There can be no doubt that the psychological impact of an accident on the population
is an issue of major concern. The divulgation of information on an accident provokes high
human health disorders and mental distress, which spreads to large areas of the community,
even if they are not within the zone of risk. In its dimensions, the radiological accident in
Goiania was a small accident when compared with the accident of Chernobyl. Goiania,
capital of the state of Goias, is located on the central Brazilian plateau, which is known for its
grain farms and cattle ranches. Goiania is a large city with a population exceeding one million
inhabitants and lies at a distance of 180 km from Brasilia, the capital of Brazil. Goiania was
not prepared to deal with a radiological accident. How many other cities are prepared for this
eventuality? Even in developed countries?

Turning to Chernobyl, what were the lessons learned there in terms of psychological
impact?

• "The psychological effects of the Chernobyl accident resulted from the lack of public
information, particularly immediately after the accident, the stress and trauma of
relocation, the breaking of social ties, and the fear that any radiation exposure is
damaging and could damage people's health and their children's future.

• "The distress caused by this misperception of radiation risks is extremely harmful to
people.

• "The effects are being prolonged by the protracted debate over radiation risks,
countermeasures and general social policy.

• "The lack of consensus about the accident's consequences and the politicized way in
which they have been dealt with has led to psychological effects among the
populations that are extensive, serious and long lasting. Severe effects include
feelings of helplessness and despair, leading to social withdrawal and loss of the hope
for the future." [9]

3. SAFETY CULTURE IN A DEVELOPING COUNTRY — ADJUSTING ABILITY AND
SENSIBILITY

If safety culture means attitudes [10] and behaviour for ensuring adequacy in safety
and radiation protection, this must also be a part of the IAEA expert knowledge on what the
country really can do. Experts are of great opportunity to help the competent authority in a
developing country obtain the minimum resources from the government to provide a
regulatory structure, to implement regulations for the majority of the practices in use and to
help in identifying what areas can be improved with the resources available. If experts are not
successful or not capable, the main problems will remain in the future. Experts need to go to
the roots of the safety culture, i.e. they need to know the 'who's who' of the country in order
to help these persons start with a strategy for improving the safety culture in the country. For
them to work only in their specific technical task is not enough. They must delve deeply, so
as to open doors for safety culture.

3.1. New modules in IAEA training courses

Education and training of staff in developing countries who work with ionizing
radiation is to ensure the safety of radiation sources and nuclear installations, along with the
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promotion of organizational capacity [11, 12]. This should be accomplished first, by
improving safety qualitatively so as to better control the uses of radioactive materials in
medicine, agriculture, industry and research [13], and secondly, by assisting countries without
a major nuclear power reactor programme to develop an objective and realistic emergency
response training programme.

One way to address emergency topics in the framework of safety culture is by
introducing more realistic sessions in the training course programme of the IAEA, as follows:

a) Courses on radiation protection or on the basic elements of a regulatory
programme:

• Overview of the recent accident and discussions of the lessons learned (two sessions);
• The radiological accident in Goiania, lessons learned up to the present (two sessions);
• Communication on safety (two sessions).

b) Courses in emergency planning and preparedness for a developing country:
• Overview of the recent accident and lessons learned discussions (two sessions);
• The radiological accident in Goiania, lessons learned up to the present (two sessions);
• Similarities and differences between Chernobyl and Goiania (one session);
• Adjusting ability and sensibility for an accident (two sessions);
• Table top exercise: Scenario — communication in case of a radiological accident

(three sessions);
• Table top exercise: the radiological accident in Goiania (four sessions).

4. LESSONS LEARNED

• Implausible accidents can happen suddenly, even when they are least expected
(Juarez, Goiania and Chernobyl);

• Accidents have caught countries by surprise (Chernobyl and Goiania);

• Emergency planning and preparedness is still in an incipient stage in the great
majority of developing countries with no major power reactor programme;

• The distress caused by the misperception of radiation risks was extremely harmful to
the people and the economy of the state of Goias;

• Scientists think and speak in their own language, using their own terminology; their
jargon cannot be understood by the highest percentage of the population;

• It is vital to be aware of the dangers of not applying the lessons of the radiological
accident in Goiania in countries which do not have a major power reactor programme. The
radiological accident ir. Goiania ended ten years ago, but many technical, political, economic,
social and psychological lessons still remain to be analysed and learned, lest any other similar
accident take place.
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