Nuclear plant safety

Information exchange

after Chernobyl

From a radiation protection viewpoint,

observations on the information flow

by Anneli Salo

Observations on elevated radiation levels were
announced from Sweden and Finland on the day of
28 April 1986. The first *‘rumours’’ pointed to a reactor
accident in Forsmark, Sweden, but they were soon
discounted. Meteorological conditions pointed to a
source in the USSR. The composition of radioactive
substances in the measured debris suggested a reactor
accident rather than a nuclear explosion. In addition, the
presence of certain radioactive substances indicated that
high temperatures and graphite were probably involved
in the release mechanism. On the evening of 28 April,
it was confirmed by the USSR that a severe accident had
occurred at the Chernobyl nuclear power plant.

Contact with authorities

It was natural that initial questions directed to the
TIAEA were whether the occurrence of a reactor accident
had been reported to it, and if so, where. After the
accident had been announced by the USSR, the
questions related to the technical details of the accident.
Member States in Europe were concerned about the
magnitude of the release, its distribution, and the extent
of contamination measured.

Informal contacts with radiation protection authori-
ties in most of the European countries were established
during the last few days of April to obtain a more com-
plete picture of the extent of the affected areas. This also
served to facilitate establishing contacts between the
organizations in Member States performing the
measurements. No official request was made by the
Agency for Member States to report their measure-
ments, as the TAEA had no mandate for requesting such
information, nor is it in a position to advise Member
States on decisions regarding public health matters. The

Agency was also fully aware of the pressure upon

national institutions to perform measurements for the
immediate decision making by the responsible national
authorities. It therefore deferred data coliection for the
purpose of overall assessment of the health conse-
quences until a later stage.
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Nevertheless, countries started voluntarily sending to
the Agency information on their radiological measure-
ments regarding dose rates in the environment, radioac-
tive substances in air, water, ground, grass, and
foodstuffs. Also iodine measurements in thyroid and
results of whole body counting were reported. (See
graphs, page 21.)

During the visit of the Director General and his
senior staff to the USSR it was agreed that the Soviet
authorities would provide daily dose rate readings from
seven stations, one close to the accident site
(68 kilometres) and six along the western border of the
USSR. These readings have been received since 9 May
and transmitted to radiation protection authorities in
affected Member States, first on a daily basis and then,
as the levels stabilized, twice a week.

Observations in Member States

The Agency has received information on radiological
measurements and protective measures from 23 Member
States. Information received indicates that weather con-
ditions during and after the accident have resulted in a
wide distribution of the contamination in Europe and
that the ground contamination is extremely uneven.
Moreover, the initial height (about 1000 metres) of the
release plume contributed to the transport of small
amounts of radioactive substances, outside of Europe,
including China, Japan, and the USA.

Radioiodine and caesium

Shortly after the accident, concern was concentrated
on the avoidance of uptake of radioiodine (mainly .
iodine-131) by the thyroid gland, where it effectively
concentrates, primarily through consumption of milk
and leafy vegetables. Because of the short half-life
(approximately 8 days) of iodine-131 — and therefore
the relatively short period for which relevant protective
measures are needed — many authorities introduced
measures to avoid radiation doses due to this exposure
pathway.

From the radiation protection point of view,
radiocaesium (caesium-137 and caesium-134) is the
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most difficult contaminant. Caesium-137 has a relatively
long half-life (approximately 30 years). It contributes to
the radiation dose received by man in two ways: first,
externally from the contamination on the ground and
other surfaces; second, internally by consumption of
contaminated food. Taken internally it will be
distributed throughout the soft tissues of the body. With
the exception of affected areas within the USSR, the
present levels of contamination are sufficiently low as to
require careful consideration whether and under what
circumstances protective measures would be justified on
radiological grounds.

Lessons learned for the future

Although there appeared to be an adequate level of
preparedness in terms of measurement capacity upon
which to support decision making in countries affected,
decision making itself was complicated by several
factors. For example:
® There was a lack of information on the resultant
release following the accident.
® The existing guidance on intervention published by
the International Commission on Radiological Protec-
tion (ICRP), the World Health Organization (WHO),
and the IAEA is applicable to the immediate surround-
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ings of the accident site, and its primary purpose is to
avoid acute and other effects to individuals. This
guidance does not address the type of situation that
resulted from Chernobyl, in which the decision-making
authorities had to look for a balance between protecting
a large population group exposed to moderate radiation
levels, and the socio-economic penalties associated with
implementing large-scale protective measures.

® The magnitude of the situation required the involve-
ment of several other authorities and organizations in
addition to those concerned with radiation protection,
not all of which were as familiar with the criteria for
radiation protection.

One further major problem was the provision of
information to the public and to those exercising political
authority. The general fear of radiation at any level of
exposure, and the complex units in which measurements
of exposure, radioactivity, and dose are expressed do
not facilitate the exchange of information.

The questions and requests received by the Agency
from Member States relating to the provision of
assistance indicate that in some areas having less
advanced nuclear programmes, the capacity to deal with
this type of transboundary contamination situation may
be considerably lower than was generally the situation in
Europe. '
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The lessons learned from Chernobyl for responding
to any possible future accident indicate that it is of vital
importance to get information on the accident at as early
a stage as possible. Early predictions of areas likely to
be affected and the potential level of associated contami-
nation, based on expected release and meteorological
information, would help authorities to decide the course
of actions needed in a timely manner. It is clear from the
Chernobyl accident that national authorities will wish to
receive radiological measurement data from their neigh-
bouring countries for comparison and information
purposes. These data should, however, be comparable in
terms of parameters measured and units in which the
measurements are expressed, in order to be of real
assistance.

The IAEA presently is assessing how to improve:
® Timely reporting on accidents (the Convention on
early notification)

@ The capability to predict the transboundary distribu-
tion of contamination

@® Exchange of radiological data in transboundary con-
tamination situations '

® Comparability of data

® Guidance on intervention levels for application by
Member States

® Provision of assistance to Member States, on request,
during an accident (the Convention on emergency
assistance).

Many agencies involved

Several of these issues will necessitate close
co-operation with other relevant international organiza-
tions. Involvement of the World Meteorological Organi-
zation (WMO) is essential in developing the prediction
of contamination distribution. The United Nations
Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) is specialized in assessing the overall
health consequences. WHO is mainly responsible for the
provision of guidance to national health authorities on
the protection of health. Guidance on any necessary
changes in agricultural practices and in food processing
is expected from the Food and Agriculture Organization
(FAQ). The International Labour Organization (ILO)

_ will be involved in providing guidance on the protection

of workers working in contaminated surroundings.
Some preliminary discussions already have taken place
on these matters. However, a long-term co-operative
programme will need to be developed in conjunction
with all international organizations mentioned, and with
others as appropriate.
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Reported exposure rates to IAEA, 4 May 1986 {maximum values)
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expressed in terms of energy transfer —
joules per kilogram, for example — since
radiation basically involves the transfer of
energy from one source to another, either
electromagnetically (light, heat, X-rays,
and gamma rays) or via electrically
charged or neutral particles (alpha, beta,
neutrons). One gray (Gy) — the “new”
term — equals 100 rads, the “‘old’’ term.
® Rems and sieverts. From the health
standpoint, these terms put all types of
ionizing radiation on an equal basis with
regard to their potential for causing harm,
thus allowing biological comparisons,
regardless of the source of radiation. Over
the same period of time, an exposure of
10 millirem or 100 xSv from cosmic rays or
other natural “‘background’ radiation has

the same biological effect as an exposure
of 10 millirem or 100 xSv from radioactive
material released in a nuclear power plant
accident (in either case negligible). In
short, both the rem and sievert already
take into accountthe characteristics of the
particular type of radiation involved and its
relevant potential for causing harm in
body cells and tissues.

One sievert, the “‘new’’ term, is equal
to 100 rem, the “old’’ term. Or, put
another way to use the example above, 10
millirem is equal to 100 microsieverts. (By
way of perspective, every year people are
unavoidably exposed to about 1.5 to
2 millisievert . (150 to 200 millirem) of
radiation from natural sources in the
environment.)

Generally speaking, the concept of
radiation doses and effects is not different
from that applying in the medical adminis-
tration of drugs. Just as one aspirin is
unlikely to harm the individual patient and
100 may have a serious or even lethal
effect, so a small dose of radiation will
have -no. discernible affect on the
individual, whereas a large dose may
produce serious biological damage.
Important to recognize is the rate at which
the dose is delivered: Taking 100 aspirins
in one day may well kill a patient, but
100 aspirins taken in one year are unlikely
to cause any harm. The same rule applies
to radiation doses.

— Editor

Additional information may be found in references used for this article: Nuclear Power, the environment and man, IAEA STI/PUB/635, Vienna (1982); Facts about low-level
radiation, an IAEA public information brochure (1986); and What the general practitioner (MD) should know about medical handling of overexposed individuals, IAEA

TECDOC-366, Vienna (1986).
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Major pathways of radionuclides to man due to uncontrolled release of radioactivity

Uncontrolled atmospheric release of radionuclides
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Source: Umweltradioaktivitit und Strahlenexposition in Siidbayern
durch den Tschernobyl-Unfall; Bericht des Instituts fir Strahlenschutz

Man

der Gesellschaft fir Strahlen- und Umweltforschung, Munich/Neu-

herberg, FRG, GSF-Bericht 16/86.

Adapted from GSF-Report 16/86 (1886), Ref. [2).
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