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Abstract

SOCIAL AND ECONOMICAL ASPECTS IN THE SELECTION OF THE SITE FOR THE
FINAL GOIANIA WASTE REPOSITORY.

Site selection criteria for low and intermediate level waste repositories are usually well
established as far as the technological and scientific bases are concerned. However, social, cultural
and economical aspects need to be examined on a case by case basis because there are many situations
to be faced before succeeding to convince the public and authorities that a waste repository is to be
built at any chosen site. In the specific case of Goiania there is an ongoing process that started several
years ago, to make the repository accepted by local, state and national authorities, and to answer
legitimate questions raised by significant segments of the population. This paper will summarise those
more relevant aspects concerning the site selection process for the Goiania repository.

1. REMINISCENCES

I (ASP) would like to reminisce, as a starting point, how I became involved with the
site selection for the final waste repository in Goiania. Sometime in May 1990, I was
surprised, as I was working in a laboratory at PUC-Rio, by an invitation to become one of the
executive directors of CNEN. As a pre-condition to take the responsibility for the nuclear
safety, radiation protection and safeguards at CNEN, I asked for an opportunity to visit the
temporary waste repository in Abadia de Goias, near Goiania. I knew then that the
management of such wastes would be quite an undertaking and could disturb other activities
that I wanted to develop at CNEN, namely: emergency preparedness to respond to radiological
emergencies and nuclear accidents (RENA); to implement and extend national safeguards to
all nuclear facilities in Brazil; and, training personnel at several levels to carry through all the
activities just mentioned. Pre-condition accepted, off I went incognito to Goiania. However,
upon my arrival at the Goiania airport I was met not only by my colleagues, Drs. G. Laurer
and C.A.N. Oliveira, who happened to be in Goiania just by chance, but also, and not by
chance, by press and television reporters. From that moment on I realised that whatever
decision would be taken concerning the Goiania wastes, it would have to have not only the
agreement of federal, state and municipal governments, but also and mainly some kind of
support of the local communities, and the local press and television.
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Taking advantage of a pre-arranged International Atomic Energy Agency (IAEA)
Waste Management Advisory and Program (WAMAP) mission to Brazil, I asked the
members of the mission to draft clear cut recommendations concerning what to do with the
wastes of the Goiania accident, then in an open air interim storage site (ISS), as described
earlier by one of the co-authors of this paper (ATF) (1). Much to my surprise the IAEA—
WAMAP mission recommended only that the ISS should be covered, as soon as possible, to
decrease the weathering based corrosion of the recipients. Immediately after the departure of
the IAEA-WAMAP mission I called out a meeting with most of the people who had been
involved, in one way or another, with the site selection and construction of the ISS. At the
meeting there was general acceptance of the recommendations made by the IAEA-WAMAP
mission, however, one of us (ATF) suggested that the time and money to be spent in covering
the ISS could be better used to start building a final repository. I became instantly convinced
by the arguments presented by ATF at an immediately subsequent private meeting and asked
if he was willing to come to CNEN and work with me in the project.

The third author of this paper (JJR) had been involved in the management of the
Goiania accident from the time it was first communicated to CNEN and had built a favourable
reputation with the local community, press and television. Details of the first decisions on
remedial actions taken by CNEN after knowing about the accident can be found elsewhere (2).
Taking into account his unique experience, JJR was asked to help make contacts with
segments of the local community with the objective of gaining acceptance to the project of the
final repository.

At this point the three of us were quite involved in debating a non-existent project of a
final repository with anybody who wanted to debate; from elementary school teachers to
university faculty, encompassing law organizations, Goiania victims' associations,
government officials and so on. Little by little a cloud of credibility started involving our
honest answers, though we had almost nothing to present, as far as the actual project of the
final repository was concerned, in addition to our good will to solve the problem created by
the wastes left behind by the decontamination procedures that had ended four years earlier.

2. SITE SELECTION

Site selection criteria adopted by CNEN and accepted by all concerned encompasses
the following (3):
- choice of a region of interest — which was the whole State of Goias;
- identification of preliminary areas, based on factors such as demography, mineral

zones, geographical contours, hydrological and hydrogeological conditions,
ecosystems, seismicity, biological reserves, state parks, and Indian reservations —
using those factors as excluding criteria, 189 preliminary areas were identified;

- selection of potential areas was based on the analyses of physiographic and geological
aspects using more detailed maps to eliminate preliminary areas — 18 potential areas
were then selected;

- "in loco" examination of potential areas to select candidate sites using a methodology
that included aspects of geology, land and property use, aquifer depths, soil
characteristics, and transportation requirements — three candidate sites were selected,
being their distances from the ISS 100 km, 74 km, and 400 m, respectively.

All three candidate sites were presented by the President)' of CNEN to the Governor of
the State of Goias for a joint decision on site selection. Although the final decision on
site selection had some untangible socio-political and economical components, there
were also more tangible arguments in favour of the nearest site such as the following:

271



(i) it would minimise the risk of an accident during transportation;
(ii) the wastes could be treated and stabilized "in situ" before being transported to the

nearby final repository because the increment in volume would not be a relevant factor
in this case; and,

(iii) part of the land already belonged to the Government and the surrounding areas could
be acquired.

3. A RADIOECOLOGICAL LABORATORY

Later, after the site selection had been concluded, it was possible to sell the idea to
build a radioecological laboratory adjacent to the site and a public park surrounding it. Such
initiatives helped to gain the acceptance of the lay and scientific communities concerned with
the environmental impact of the repository.

One of the arguments often used in debates was that the worse environmental impact
scenario would be not to build the repository before the corrosion reached a degree that
radioactive material could leak. The project of the repository does not allow for any leaking.
However, the only way to assure the public and scientists that there will be no leakage from
the repository is to let them make the monitoring independently. One of the main objectives of
the radioecological laboratory is to support independent research concerning the repository to
be built.

Even before the radioecological laboratory will come into being there is at least one
example of cooperation between university and government scientists, as far as data and
information exchanges are concerned (4).

4. LIFETIME OF THE REPOSITORY

A question often raised in the debates was the one related to the lifetime of the
repository. Such a question can be easily answered based on scientific, technological and
regulatory arguments, but there is not one universally accepted answer when one enters the
field of ethical dilemma concerning future generations. There is not any doubt that the
individual risk associated with the repository is exceedingly small. However, even estimated
risks between 10" and 10" that any one person will die prematurely from a radiation induced
cancer pose an ethical dilemma (5).

In any case, an individual dose limitation equivalent to 0.3 mSv per year was adopted
in Brazil taking into consideration criteria for radioactive waste disposal used in other
countries (6). Such dose limit corresponds to a 137Cs concentration of about 87 Bq • g"1 (4,6).
A decay time of little less than 360 years would be required for all Goiania radioactive waste
to reach a concentration level below 87 Bq • g"1 and be technically considered exempt from
regulatory control (6). Here it is worth mentioning that about 50% of the total waste volume is
already under such a level and within 60 years approximately 80% of the waste will be below
the exempt concentration level.

Thus, the repository needs to be built to last for at least 400 years. Such a length of
time might appear to be trivial for most Europeans, however, one must bear in mind that there
is not one standing structure in Brazil with such an age. This makes a lot of people uneasy
about the repository. Only time and continuous monitoring will convince people that the final
repository for the wastes of the Goiania accident is safe.

272



5. CONCLUDING REMARKS

- The reminiscences regarding the decision making process to build the final repository
for the Goiania accident wastes seem to show that each accident is unique in its
peculiarities.

- Local characteristics and local culture play important roles in decision making
processes, not being clear whether experience gained in one accident can be promptly
used elsewhere.

- The team of decision makers should be sure of themselves to the point that they are able
to criticize each others positions before adopting a common defensible line in open
debates with laymen and scientists.

- Independent monitoring survey, whenever possible, is desirable to assure critics that the
statements made in debates will stand the proof of time.

- Ethical dilemma is by all means an unresolved question.
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