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NOTE

WHO policy in respect of terminology is to follow the official recommen-
dations of authoritative international bodies, and this publication com-
plies with such recommendations.

Nearly all international scientific bodies have now recommended the
use of the SI units (Sysiéme international d’unités) developed by the
Conférence générale des poids et mesures (CGPM),? and the use of these
units was endorsed by the Thirtieth World Health Assembly in 1977. The
following table shows three SI-derived units used frequently in this report,
together with their symbols, the corresponding non-S1 units and the con-
version factors.

Quantity SI unit and symbol Non-SI unit Conversion factor
Radioactivity becquerel, Bq curie, Ci 1Ci = 3.7 X 10°Bq
(37GBq)
Absorbed dose gray, Gy rad Irad = 0.01 Gy
Dose equivalent sievert, Sv rem Irem = 0.01Sv

@ An authoritative account of the SI system entitled The SIfor the health professions has
been prepared by the World Health Organization and is available through booksellers, from
WHO sales agents, or direct from Distribution and Sales, World Health Organization,
1211 Geneva 27, Switzerland.
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INTRODUCTION

In addition to the serious effects on the area and population close to the
site, the nuclear accident at Chernobyl in 1986 resulted in very widespread
contamination of the environment with radioactivity, which affected every
country in Europe to a greater or lesser extent. Although considerable
attention had been paid to contingency planning for accidents affecting a
limited geographical area, much less emphasis had been placed on possible
consequences to people and places at large distances from the source of
radiation. Consequently, the countermeasures taken to protect public
health in the wake of Chernobyl had to be improvised and it is not
surprising that they were inconsistent and resulted in considerable public
confusion and disquiet. While the actions taken by governments were, in
general, more than adequate to safeguard the heaith of the population, the
necessity of comprehensive advanced planning has been clearly realized.
Such planning will ensure a more consistent and orderly response in the
event of other accidents, and the effective harmonization of guidelines for
action among the countries of the densely populated European Region.

From the outset, the WHO Regional Office for Europe was actively
involved in the response to the accident at Chernobyl. An emergency team
was assembled that collected and disseminated radiological data and
public health information relating to the 32 countries of the Region. Ten
days after the first release of radioactivity on 26 April, a group of senior
experts was convened to advise on appropriate countermeasures, based on
what was known about the radiological situation and taking into account
the prevailing meteorological conditions (1). Two months after the acci-
dent, a Working Group developed a first estimate of the total effective dose
equivalent commitment in Europe (2).

Following a resolution of the thirty-sixth session of the WHO Regional
Committee for Europe (Annex 1), made in September 1986, a special
project on the public health response to nuclear accidents was established.
It has placed special emphasis on reviewing the experience gained from the
Chernobyl accident, stimulating long-term epidemiological studies and
providing guidance on a harmonized public health response system

1



appropriate to European conditions in the event of another accident with
transfrontier consequences. In September 1987 the thirty-seventh session
of the Regional Committee reviewed the progress made and approved a
second resolution (Annex 2), which provided further guidance to the WHO
Regional Director for Europe on the direction the project should take.

To assist in the progress of the project and to assess the work done so
far, 33 senior experts, with representatives of 6 international organiz-
ations, formed the Working Group on European Harmonization of Public
Health Actions in Relation to Nuclear Accidents, meeting in Geneva in
November 1987. A list of the participants comprises Annex 4. The main
aim of the Working Group was to provide appropriate advice for the
harmonization of public health measures in Europe, to minimize the
possible harm to health resulting from widespread radioactive contami-
nation following a nuclear accident. To accomplish its task, the Group
reviewed the experience gained from the Chernobyl accident and recom-
mended further essential follow-up activities. -

The WHO Regional Director for Europe, Dr J.E. Asvall, opened the
meeting of the Working Group. Dr B. Roos was elected Chairman and
Dr T. Mork, Vice-Chairman. Dr N. Rosdahl and Dr E. Rubery were
elected Co-rapporteurs and Mr J.I. Waddington served as Secretary.

RESPONSE TO CHERNOBYL

Because of the importance of learning from the experience, the Working
Group decided to devote a significant amount of time to reports on the
effects of Chernobyl both inside and outside the USSR, and on the action
taken by national and international authorities.

The Soviet experience

After the accident on 26 April 1986 at the No. 4 reactor at the Chernobyl
site, a large quantity of radioactive products accumulated in the reactor and
escaped as a radioactive cloud that spread initially to the west and north.

The nearby town of Pripyat was the first to be affected by the fallout
from the cloud. The cloud contained: 8.1 X 10'° Bq strontium-90 (°°Sr),
270X 10** Bq iodine-131 (**'I), and 37 X 103 Bq cesium-137.('3’Cs). These
three were the most radiobiologically important isotopes present. A total
of about 1.9 X 10'®*Bq (3.5% of total radionuclides in the core) was
released.

The doses to the local population varied with time during the release,
but were greatest at about 48 hours after the accident.
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In parts of Pripyat, the dose of gamma rays from external radiation
21 hours after the start of the release at one metre above ground was
14-120 mR/h? (Fig. 1). On 27 April, in the region closest to the town centre
(Kourchatov Road) the external dose rose to 180-600 mR/h, with levels
around 180-300 mR/h on other roads. It was predicted that the external
dose rate, with the addition of the likely contribution from internal doses
to the population, would rise to levels at which the USSR criteria for action
would be exceeded. As a result, the people living in Pripyat and in the
surrounding area were evacuated between 2 p.m. and 5 p.m. that day.

Fig. 1. Changes in the dose rate outdoors at three points in Pripyat
during the first four days after the accident
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Measurements of radiation in Pripvat led to the prediction of maximum
doses from internal radiation of 0.1 Gy, with doses of beta radiation to the
skin of 1 Gy to the critical groups. In fact, because people were advised to
stay indoors, close windows and take stable iodine, the actual doses
received were later expected to be 2-5 times smaller: about 15-50 mGy
gamma rays and 0.1-0.2 Gy beta rays.

9 I mR/h = 71.6 X 10-5uC/(kg- s).



The follow-up of this population, using chromosome aberration studies
carried out by the Genetic Institute of the Academy of Sciences of the
USSR, confirmed these expectations. The most exposed members of the
Pripyat population were people spending a lot of time outside: physicians,
social workers and council workers. These formed a critical group. Mean
doses to this group were estimated to be 0.13 = 0.03 Gy (based on the
results for the 93 people participating).

Since gas and aerosols continued to be released, it was decided to
evacuate a larger zone around the reactor. In all, 115000 people were
evacuated, and 50 settlements, 13 000 private houses and 8000 flats were
allocated to them in Kiev and Chernigov.

The basis of the action taken was a document, approved in 1983,
spelling out the Soviet criteria for taking decisions to protect the public
after a nuclear accident. The recommended intervention levels (Table 1)
are similar to those recommended by the International Commission on
Radiological Protection (ICRP) and the International Atomic Energy
Agency (IAEA). When level A is reached (when the external dose from
gamma radiation is likely to exceed 0.25 Gy, or the thyroid dose is likely to
exceed 0.25-0.3 Gy), the recommendation of intervention must be con-
sidered, taking account of local conditions. Doses at level B are 3-10 times
higher than those at level A; such levels would make intervention essential.

Table 1. Criteria for taking decisions to protect the public
following a nuclear accident

Level of exposure

Unit of
Nature of exposure measurement
A B

External gamma Gy 0.25 0.75
Internai thyroid dose '

from iodine Gy 0.25-0.30 2.5
lodine-131 in air — integrated ) )

Infants (uCi-day)/litre 40.0 400.0

Adults ‘ (yCl-day)/htre : 70.0 - 700.0
Total iodire-131 in food " uCi : 15 15.0
Maximum concentration

iodine-131 in fresh milk or - '

in daily food intake uCi/litre or uCi/day 0.1 1.0
Initial iodine-131 on pasture

land . uCi/m2 0.7 7.0




Evacuation from Pripyat and other areas around Chernobyl was based
upon predictions that the level A doses might be exceeded. Because of the
fluctuating levels of radiation in different geographical areas, however,
due to changing meteorological conditions, some people received doses
above the level A; external doses of up to 0.3-0.4 Gy were received by some
people in the village of Tolstyi-Les and the Kopachi villages and some
others, but none of the evacuees had a dose exceeding those at level B.
There is no risk of severe stochastic effects in any of the evacuated
population.

On the basis of these criteria, it was clear that the most urgent necessity
was to take steps to reduce doses from inhalation and external radiation.
Such action was required while the cloud was being released from the
reactor; action to avoid the consumption of contaminated milk and food
was less urgent.

The effects of the release were feit in the European USSR far outside the
Chernobyl region. To evaluate the effects of the accident throughout the
USSR, the country was divided into four areas derived from its 20 economic
regions (Fig. 2 and Table 2). Area 1 was Byelorussia, area 2 comprised the
south-western economic region, the central economic region was area 3
and the rest of the economic regions of the USSR formed area 4 (Table 2).
Although detailed monitoring results from all of the economic regions are
available (Table 3), this report gives the results for the four areas.

Byelorussia has 3.6% of the population in 0.9% of the area of the
USSR; the south-western region has 7.9% of the population in 1.2% of the
area; the central region has 10.7% of the population in 2.2% of the area and
the rest of the USSR has 77.9% of the population in 95.6% of the area.

The information used to estimate the doses to the populations in the
four areas is derived from:

(@) gamma ray dose rate measurements of the greater part of the
160 administrative units in the USSR (these results came from the State
Commission on Hydrometeorology and the Sanitary and Epidemiological
Service of the Ministry of Health of the USSR);

(b) external radiation doses on the ground for most of the regions in
the USSR for various months in 1986;

(c) the levels of air contamination for all radioactive products and for
individual radionuclides;

(d) the total levels of ground contamination in each region and the
level of each radionuclide;

(e) the concentration of 1*'I and isotopes of cesium in water, meat and
vegetables;

(H food consumption data for the population from each republic and
data on agricultural produce from each of the 160 administrative units;
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(g) the consideration of changes in the distribution of the population
between rural and urban areas in 1950-1986 in each republic;

(k) the levels of radiocesium and radiostrontium in agricultural prod-
ucts in 1964-1986.

The results of the surveys made are summarized in Tables 3 and 4. The
total lifetime collective effective dose equivalent commitment to the Soviet
population is estimated to be 3.3 X 10° man-Sv. External doses from
gamma radiation from the cloud resulted in a relatively small collective
dose equivalent commitment of 2.5 X 10> man-Sv to the population of the
USSR: 2.5% of the collective dose to the entire population in the first year
after the accident and 0.8% of the lifetime collective dose to the entire
population. The populations of areas 1 and 2 (Byelorussia and the south-
western economic region) each received about 40% of the total dose, while
those of areas 3 and 4 each received around 10% of the total dose (Fig. 3).

For areas close to Chernobyl, gamma radiation from the cloud was
more important than for the rest of the Soviet Union because of the higher
doses received by the people evacuated from the 30-km zone around the
accident site.

Table 4. First-year and lifetime collective and individual
effective dose equivalent commitment in the USSR
via four exposure pathways

Proportion of
collective dose to

Collective dose Individual dose USSR
Pathway of (102 man-Sv) WSv) entire .
exposure to population
gamma radiation (%)

First year Lifetime  Firstyear Lifetime  First year Lifetime

Cloud 2.49 2.49 8.9 8.9 2.52 0.76
Inhalation 4.46 4.46 16.0 16.0 4.51 1.37
Deposition 52.00 194.50 187.0 698.0 52.60 59.60

Ingestion (produce} 39.80 125.10 143.0 449.0 40.40 38.30

Total 98.90 326.50 366.0 1171.0 100.00 100.00
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Fig. 3. Distribution in areas 1-4 of the lifetime collective effective
dose equivalent commitment from gamma radiation from the cloud
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Most of the problems related to radioiodine or radiocesium, as a much
smaller amount of radiostrontium had been released (about 25% of the
amount of radiocesium released). Further, because strontium combines
with the soil relatively quickly, radiostrontium could be detected only in
the 30-km evacuation zone; elsewhere the levels were indistinguishable
from those already present from the fallout from nuclear weapons tests.
Although radiostrontium might be detectable in some of the exposed
populations within the next five years, as it accumulates with time, this
radionuclide was not detectable in either human or animal tissues in 1987.

The internal exposure from inhalation was also a relatively small part
of the total radiation dose received by the public (4.5% and 1.4% of the
first-year and lifetime collective doses, respectively). The lifetime collective
dose is predicted to be about 4.5 X 10° man-Sv. The major radionuclide
involved is *'I and the organ receiving the major proportion of the dose is
the thyroid gland. The distribution of the lifetime collective dose in the
four areas is shown in Fig. 4. The average individual whole-body dose
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Fig. 4. Distribution in areas 1-4 of lifetime collective effective
dose equivalent commitment from inhalation

40 —

w
<]
|

Distribution (%)
N
o
i

=
S
|

Area

equivalent in Byelorussia (area 1) from this factor was about 4.3 mGy for
infants aged 1 year, 3.7mGy for children aged 10 years and 5.0 mGy for
adults. Doses to children in other areas were substantially lower.

The lifetime gamma ray dose from deposition will be about 59.6% of
the total lifetime collective dose; '*’Cs contributes 70% of this total dose
estimate and **Cs 10% (Fig. 5). Account was taken in the calculations of
possible fluctuations in the distribution of the population. A collective
effective dose equivalent commitment of 1.9 X 10° man-Sv is predicted,
made up of radiocesium and radioiodine.

Gamma ray doses from deposition in the first year after the accident
were predicted to be 5.2 X 10* man-Sv (15.9% of the total lifetime dose); the
radionuclide composition of these doses is shown in Fig. 6. These ex-
posures are 2-3 times lower than those initially predicted, owing to the

12



Fig. 6. Distributicn in areas 1-4 of the lifetime
collective effective dose equivalent commitment
from gamma radiation from deposition
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decontamination procedures followed, which included asphalting, and
spreading gravel, sand or soil over contaminated areas. Six thousand

dwellings have been decontaminated. In some areas, the productivity of
the land has been limited.
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Fig. 6. Distribution in areas 1-4 of the first-year
collective effective dose equivalent commitment
from gamma radiation from deposition
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Internal doses from ingested radionuclides over the first year were
predicted to be 4.0 X 10* man-Sv, or 12.2% of the total lifetime dose. The

distribution of these doses between radiocesium and radioiodine is shown
in Fig. 7. '
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Fig. 7. Distribution in areas 1-4 of the first-year
collective effective dose equivalent commitment from ingestion
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The reduction in doses is due to steps taken to prevent contaminated
milk from entering the food supply, and to reduce levels of contamination
in milk by not putting cows to pasture and by processing and importing
milk. It is estimated (by comparing dose levels in people in the parts of the
country where milk was not controlled because of a smaller degree of
contamination) that these countermeasures reduced doses by 5-20 times.
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During 1986-1987, more than 300 000 measurements of levels of radio-
cesium in people were carried out, using whole-body monitoring. In almost
80% of cases, levels less than 1000 Bq were detected; levels 10-15 times
greater had been forecast. For the country as a whole, 1**Cs and *’Cs made
up 13% and 20%, respectively, of the ingestion dose in the first year.

The lifetime collective effective dose equivalent commitment from
ingestion was predicted to be 1.3 X 10° man-Sv, about 38% of the expected
dose (Fig. 8). This was made up of radiocesium and radioiodine. The
calculations used coefficients for the transfer of '*’Cs to the main types of
agricultural produce between 1964 and 1986 derived from data on this
radionuclide in fallout from tests of nuclear weapons. This gave a half-life
for 1¥7Cs in milk of 8.4 years. The calculations-assumed that food intake
patterns remained the same but allowed for some relative growth of the
population in various regions. These assumptions might lead to slightly
underestimated doses because of the present trends of increasing meat and
milk consumption and falling potato and bread consumption.

Lifetime doses can be more accurately estimated once the full value of
the planned controls on agricultural production and technical measures,
including prophylactic measures, can be assessed. In 1986 and 1987 in the
contaminated areas in Byelorussia, the Ukraine and the Russian Soviet
Federative Socialist Republic, a series of agricultural, biological and chemi-
cal measures were taken, including deep ploughing and the use of mineral
fertilizers (phosphorus and lime), which reduced the uptake of the radio-
nuclides released by the plant. These actions are estimated to have resulted
in first-year exposures 1.5-3 times smaller than predicted. This relatively
small gain is about what can reasonably be expected for cesium,

Other countermeasures included the burial of contaminated soil and
vegetation in long-term radioactive waste disposal sites. Food with unac-
ceptable contamination levels (above 3700 Bq/litre or 3700 Bq/kg) was
destroyed or held until the radioactivity fell to acceptable levels.

In relation to exposure to radioiodine, iodine prophylaxis and restric-
tions on the consumption of cows’ milk were used to reduce the doses to
the thyroid gland. Sometimes milk could be reprocessed into milk prod-
ucts, reducing levels of radioactivity sufficiently to permit consumption.
Some people, however, did not take the proffered advice on avoiding
contaminated milk, particularly farmers with their own cows. This was
considered inevitable.

In addition to these urgent actions, and on the basis of predictions of
likely effects, a series of prophylactic measures were taken to reduce
significantly-the level of internal and external radiation received.

The average predicted individual lifetime dose to the population of the
USSR from the accident had been calculated to be about 1.2mSv. This
meant that doses were likely to rise only 2% above background radiation
levels in the USSR, on average. About 60% of the dose would be from

16



Fig. 8. Distributicn in areas 1-4 of the lifetime
collective effective dose equivalent commitment from ingestion
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external gamma radiation, 1% from inhalation and 38% from internal
irradiation. In general, internal and external irradiation made approxi-
mately equal contributions to the first-year dose in areas at long distances
from the accident.

Special centres were set up for the medical follow-up of the exposed
population. A special register of exposed people was to be made, including
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about 1 million people, of whom about 216 000 were children. All were
receiving relevant laboratory tests. A further group of 32000 people, of
whom 12 000 were children, were from the evacuated zone. Their health
was to be compared with that of a control population.

The follow-up so far has demonstrated that the countermeasures
reduced exposures. Pregnant women and children were evacuated to
health spas during the summer months. Although the women had been
advised that termination of pregnancy was not necessary, some, particu-
larly those in the early stages of pregnancy, chose to have abortions.

In the most heavily contaminated parts of the Gomelskaya, Kievskaya,
Bryanskaya and Mogilevskaya regions, therefore, doses were generally
similar to those in the surrounding area: 10-15 mSv including the dose —
less than 50% of the total — from internal exposure to radiocesium. Only
about 0.5-1% of the people examined received more than 50 mSv through
internal exposure. Further countermeasures are expected to reduce doses
even further in subsequent years.

Conclusions

The consequences of the accident must be carefully followed up. Work was
still underway to discover the measures that had been most effective in
reducing doses.

The decontamination measures taken in the USSR had reduced the
doses to the population by a factor of 2-3; keepmg dust levels down also
reduced exposures.

Iodine prophylaxis had been very effective, particularly in reducing
exposures from the gas and aerosols released from the reactor.

Agreed standards are an essential basis for the control of different
types of food. Controls on foodstuffs can reduce internal doses by a factor
of 10. Methods and principles need to be developed for taking and
assaying samples in a standard way, and for careful monitoring of the
situation.

In the event of a nuclear accident, it is important to isolate the highly
contaminated inner zone, to evacuate populations when necessary and to
follow up radiation exposures in human beings.

Survey of responses from other countries

Following the Chernobyl accident, all the countries of the European
Region took a number of actions to safeguard the health of their popu-
lations. In almost all countries, these actions consisted of a combination of
an increase in radiological monitoring and some form of control of food.
In addition, some countries acted to protect surface water supplies.and to
reduce exposures to radioiodine.
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The variety of actions recommended by national authorities, which
were usually given wide national and international publicity, created a
certain degree of confusion in the public, who often could not under-
stand why neighbouring countries applied different measures. As a
result, the authorities responsible for radiation protection and public
health at national and subnational levels lost some credibility. For this
reason, after the immediate post-accident period, a review of the range of
actions carried out in different countries, taking account of the rationale
behind the different national decisions, was clearly an important
priority.

At an early stage, the member countries of the Nuclear Energy Agency
of the Organisation for Economic Co-operation and Development
(NEA/OECD) asked the Agency to make such a review. This study was
carried out in late 1986 and early 1987 and resulted in a report issued in
1987 (3). The WHO Regional Office for Europe complemented this study
in July 1987 by carrying out a similar survey for the remaining countries of
the Region, using the same format as far as possible.

The data collected from OECD member countries showed that,
although the countries used similar methods to protect public health (such
as controlling the food supply and restricting grazing), their criteria for
deciding when action was necessary differed significantly. For example,
the intervention levels for '*'Tin dairy products ranged from 10 Bq/litre to
2000 Bg/litre. In other foods, intervention levels for 1**Cs and *’Cs varied
from 50 Bq/kg to 8900 Bq/kg. Wide variations were also encountered in
action levels for other public health measures taken, such as controlling
outdoor activities and advising the restriction of the grazing of dairy cattle.

The WHO review of the situation in other European countries also
identified considerable variations in response. Detailed dose estimates of
the kind made for OECD countries were not available for most of the
others. As a result, the evaluation was primarily based on more qualitative
considerations of the radiological situation.

In general, all the countries responded to the accident in quite similar
ways. Differences in response could often be explained by differences in the
radiological situation and local food production and customs. Table §
summarizes the public health responses to the Chernobyl accident in most
of the countries of the Region, and in four countries outside it.

During the first weeks, when 3!l was the most important radionuclide
contributing to the internal dose, the most common types of intervention
were the control of the use of foodstuffs, with milk, other dairy products
and leafy vegetables being the main concerns. Later, when **Cs and *’Cs
dominated as contributors to the internal dose, meat and fish needed to be
controlled.

In other types of intervention, countries took different actions. In three
eastern European countries, for example, people were advised to keep their
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children indoors during the first week after the accident. Most countries
found such advice unnecessary.

Further, countries differed significantly in the derived intervention
levels set for drinking-water and foods. The various reasons for adopting
the intervention levels for foods, however, should be borne in mind. In
some instances, these levels were set to protect particularly vulnerable
groups within a population (such as infants, in relation to radioiodine in
milk), while in others they were intended for general application to the
whole population. In yet other cases, they were primarily applicable to
international trade, as were the levels provisionally adopted in May 1986
by the European Communities. Acceptable levels of *'I also depended on
the likely duration of the presence of the cloud. The longer this period, the
lower the acceptable level.

An attempt was made to assess the value of the various protective
measures within the OECD countries in terms of the averted dose. A
similar assessment could not be made for the other countries, owing to
the lack of information on levels of contamination. In all European
countries, however, the percentages of the collective effective first-year
dose averted by the various protective measures were likely to differ
considerably. Within the OECD countries, the averted collective effective
first-year dose for critical groups was considered to range from virtually
0% to 80%. Similarly, evaluations from the same group of countries
indicate that, for whole populations, the averted collective effective dose
might range from 1% to 50% in one country. The percentage of dose
averted was also likely to vary according to the degree of contamination.
A country with very little contamination did not need to take action or
avert any dose, while a heavily contaminated country needed to take
several actions and might consequently avert a high percentage of the
potential dose.

Iodine prophylaxis

Following a nuclear accident, the fuel rods in a reactor core may release
radioactive isotopes of iodine as a gas or in radioactive particles. Local
populations exposed to the cloud given off can receive doses of radioiodine
through the inhalation of gaseous or particulate radioiodine in the air, the
ingestion of contaminated food and drink, external irradiation from the
cloud or ground deposition, or absorption through skin and mucous
membranes.

Most radioisotopes of iodine have half-lives of days rather than years;
therefore exposure is usually a problem only in the first few weeks after an
accident. In general, inhaled or ingested iodine is rapidly taken up from the
lungs and intestines and preferentially concentrated in the thyroid gland.
The thyroid may also, of course, receive a radiation dose externally or
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internally from other radionuclides released from the cloud. Iodine also
concentrates, to a lesser extent, in the salivary and mammary glands, parts
of the gastrointestinal tract and the placenta. The concentration of iodine
in milk is also greater than the average level in the tissues. As a result, the
amount of radioiodine in an accidental release will frequently be a critical
factor in determining the need for action to protect the local population;
the predicted dose to the thyroid will usually be a decisive factor in the
decision-making process.

The short-lived isotopes of radioiodine usually responsible for most of
the predicted dose to the thyroid have high specific activities; therefore, the
concentration in the thyroid gland can be reduced if the body is loaded
with stable iodine before the circulating radioiodine is concentrated there.
Of course, iodine prophylaxis provides no protection from external ir-
radiation of the thyroid gland or from internal irradiation from other
radionuclides than iodine.

The Chernobyl accident resulted in the estimated release of about
7.3 MCi I and probably up to 2.0 MCi of other radioisotopes of iodine
between 26 April and 6 May 1986. The WHO Regional Office for Europe
surveyed the advice given in countries on iodine prophylaxis after the
accident; 19 countries responded to the questionnaire (Annex 3). In ad-
dition to the USSR, Poland, Romania and the Slovak Socialist Republicin
Czechoslovakia — which border on the most affected part of the USSR —
advised stable iodine for certain groups in their populations. Ten other
countries (and the Czech Socialist Republic) gave specific advice against
prophylaxis. Some advised its use for people travelling to areas close to
Chernobyl. Five countries gave no specific advice (3).

USSR

Within the USSR, the long duration of the release (over 10 days) meant
that repeated doses of stable iodine had been necessary for people living
close to the site of the accident. As soon as it was realized that radioactivity
was being released and the gamma radiation rate was rising above back-
ground levels, the decision was made to distribute potassium iodide (KI). At
that stage, the concentration of radioiodine in the release was not known.

The adult dose was one tablet of 125 mg KI; this was given three or four
times during the release. Children under 10 years old received half the adult
dose. Prophylaxis was claimed to have reduced thyroid doses by 95-97%.
Smaller doses were less effective, and larger ones only increased the block-
ing by a small fraction and were not worthwhile.

Within the USSR, 5.4 million people, of whom 1.7 million were chil-
dren, were given stable iodine. The Soviet authorities felt that many did not
really need to take the tablets; everyone living in Kiev, for example,
received them, although this was found to be unnecessary. The authorities’
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decision, however, was based on many people’s desire to take the tablets,
the psychological benefit from the consequent reduction of fears, and the
negligible physical side effects.

Stable iodine was given to all of the 27 000 children evacuated from the
30-km zone and to 700 000 children living outside the evacuation zone. The
children who were found to have received thyroid doses in excess of 0.3 Gy
are receiving close medical follow-up.

Measurements of radioactivity in the thyroid glands of 330 000 people
living close to the evacuation zone were taken within a month of the
accident; 68% of those tested were children. The average amount of
radioactivity in the thyroid gland was less than 0.1 MBq: 10 times less than
the forecast level for the whole of the south-western economic region of the
USSR. The average thyroid doses were 26 mGy for children aged less than
1 year, 2 mGy for children aged 1-10 years and 2.6 mGy for adults in this
more heavily contaminated region, where the maximum levels for individ-
ual radiation doses to the thyroid were found. Ingested “'I contributed
2.5% of the total dose received by the Soviet population and 1.0% of the
total dose to the population of Byelorussia. Further details of the doses
from radioiodine and how they relate to doses from other radioisotopes
have been given in Table 3.

Of the people evacuated from Pripyat to nearby centrcs in the Polessky
region and studied by whole-body monitoring, 97% had thyroid doses of
less than 0.3 Gy, 2% had doses of 0.3-1Gy, and 1%, 1.1-1.3 Gy. These
relatively low exposures were due to the benefits of iodine prophylaxis and
restrictions on milk consumption.

Other people, including most of those evacuated from Pripyat to
Belaya Tsak and examined on 7 May 1986, had thyroid exposures of
0.015-0.25 Gy. A few children aged 3-8 years, however, had thyroid
burdens of 0.17-0.24 MBq, giving an absorbed dose of 1.5-2.2 Gy. These
thyroid exposures due to inhalation were roughly characteristic of the
other evacuees.

In the most heavily contamlnated areas, a number of actions to control
the contamination of milk by '*'I resulted in doses to the thyroids of
members of the public that were 5-20 times lower than expected.

Poland

In Poland, elevated levels of radioactivity in the air were first detected at
9 a.m. on 28 April 1986. Further investigation showed that 80% of the
radioactivity was due to radioiodine and related compounds (***I and
tellurium-132 (!3?Te)). Measurements of radioactivity in the thyroid glands
in children and adults were carried out by 29 April, and levels in excess of
5700 Bq were detected in some children. Information on the likely duration
of the release was not available and, since it seemed possible that some
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children might receive thyroid doses of more than 50 mSv, iodine prophy-
laxis was recommended on that day for those under 1€ years of age.
Prophylaxis was not recommended for pregnant women or other adults.

KI was used, at a recommended single dose of 70 mg in solution for
children aged 2-16 vears and 50mg for those under 2 years of age.

The advice initially related to north-eastern Poland, but was extended
to the rest of the country 24 hours later. In all, about 12 million children
received iodine prophylaxis; 8 million adults took stable iodine on their
own initiative. In the most highly contaminated parts of Poland, thyroid
dose equivalents in people without prophylaxis were 205 mSv (25 mSv
frominhalation and 180 mSv from ingestion), and 35 mSv in children who
had received stable iodine. In moderately contaminated areas, the doses to
the thyroid were 68 mSv to people without prophylaxis: 8 mSv from inha-
lation and 60 mSv from ingestion.

According to the evidence available, the prophylaxis seemed to have
been well tolerated in general. For example, some pregnant women took
K1, against the official advice; the preliminary follow-up data suggest no
adverse effects in their offspring at birth. Among the 8 million adults who
took iodine, there was some increase in thyrotoxicosis, especially in people
with controlled Graves’ Disease, although only preliminary data were
available.

Allergic effects also appeared to be rare; only three severe adverse
reactions (bronchospasm) occurred, all in adults, and all three responded
to intravenous steroids. Among the 10.5 million children and teenagers
followed up, there were 163 minor and 5000 moderate allergic reactions.

So far, no significant change in the incidence of neconatal hypo-
thyroidism has been detected. Although neonates given iodine on the
second or third days of life showed some evidence of transient hypo-
thyroidism, by an elevated level of thyroid-stimulating hormone, they had
normal thyroxine and tri-iodothyronine levels on days 7-10. For this
reason the Polish authorities considered that it might be preferable to limit
the dose for neonates to 7-10 mg KI instead of the 15-30 mg given follow-
ing the Chernobyl accident.

A number of epidemiological studies are being undertaken in Poland.
These include studies on the effects of exposure to radioiodine and of
iodine prophylaxis, and national work on developing intervention levels,
protective measures and training in the context of exposure to radioiodine
in an accidental release.

In particular, the studies will address the following topics. Evaluations
will assess:

— the exposure of pregnant women to radioiodine and its effect on the
development and function of the thyroid in their children, im-
mediately after delivery and during the first five years of life;
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— the side effects of protective doses of KI given to pregnant women
on the development and function of the thyroid in their children,
immediately after delivery and during the first five years of life;

— the risk of side effects on the thyroid from a dose of KI in people
with a history of thyroid disease;

— theefficacy of a single dose of KI, depending on age, dosage, time of
administration and environmental factors; and

— the early and long—tefm effects of radioiodine isotopes and of a
single dose of KI on thyroid function in people of different ages,
living in different regions of the country.

In addition, the dose equivalent commitment from "*'I in the thyroid
will be estimated for children, teenagers and adults, with and without
protective measures, in different regions of Poland.

Czechoslovakia and Romania

In Czechoslovakia, the Slovak Socialist Republic recommended prophy-
laxis on 4 May for about 2340 people (aged 18-60 years) working on sheep
farms at high altitudes. They used 130 mg calcium iodide plus 15 drops of
Lugol’s solution daily for a week (5-12 May). Other members of the
population also took stable iodine. The rationale for the advice was the
level of radioiodine in sheep’s milk and cheese. No side effects were
reportcd Advice against the use of stable iodine was given in the Republic
where air samplmg suggested that the level of contammatlon was below
that requiring intervention.

In Romania, because of rising levels of radioiodine in the air, people
under 18 years of age were recommended on 2 May to take 1-5mg K1
(according to their ages); 80% of the target population received prophy-
laxis. No side effects were recorded.

Members of the public in other countries undoubtedly took stable
iodine in various forms but it was almost impossible for national auth-
orities to obtain accurate information on such matters.

Conclusions

In general, where large numbers of people received stable iodine, the
available evidence suggests that it was well tolerated. The detailed studies
being undertaken in Poland will provide valuable additional information
on the risks and benefits of prophylaxis. In addition, epidemiological
studies have been proposed in the USSR and are likely to produce useful
additional data on side effects.
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A preliminary analysis of the Polish data suggests that the two possible
sensitive groups needing more detailed consideration are infants (as fetuses
and neonates) and people who have or have had an overactive thyroid
gland.

The criteria for the use of stable iodine need to be reassessed in the
context of the additional information gained from the response to Chernobyl
in Member States.

Hazards to health from cesium

In June 1987, WHO convened a meeting in the Federal Republic of
Germany to discuss the health hazards from radiocesium following the
Chernobyl nuclear accident (4). The meeting concluded that radiocesium
was the only radionuclide of significance in the assessment of the radio-
logical impact of the accident outside the USSR, although short-lived
radionuclides, particularly *'I, might contribute around 25-30% (or a
maximum of 50%) of the dose in the first year.

In only a few instances had the inhalation of airborne radioactive
materials significantly contributed to the doses received. About half of the
total dose from the ingestion of radiocesium would be delivered in the first
year after the accident.

The importance of the different foods contributing to the dose
absorbed via the ingestion pathway varied with the timing of the accident
in relation to the growing calendar across the affected parts of Europe. Soil
characteristics, plant types, and food consumption patterns for different
animal species also greatly influenced the contribution from different
foodstuffs.

External doses of cesium to individuals were generally smaller in urban
than in Tural areas, because of the shielding effect of buildings and the
more rapid action of processes such as wash-off and weathering in urban
areas.

For estimating doses via ingestion, a dose conversion factor of
10-8 Sv/Bq would be satisfactory, in general, although it should be realized
that human metabolism alters with age.

On the basis of the available data, the average individual dose from
radiocesium in Europe through all pathways was estimated at approxi-
mately 0.3 mSv in the first vear after the accident, and 0.6 mSv over the
next 50 years.

Assuming a linear no-threshold dose-response curve, and arisk factor
for fatal radiation-induced cancers of 2 X 1072 Sv, the result might be up to
7000 fatal cancers among 550 X 10° Europeans. This was equivalent to an
increase of 0.6 X 10-% in the incidence of fatal cancers. Such an increase, if
evenly distributed throughout the population, would not be likely to be
detected against the background incidence of fatal cancer.
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The three most effective countermeasures employed in Europe were:
— reducing the radionuclide intake of animals;
— converting contaminated milk to hard cheese;

— controlling the use of contaminated rain-water (washing vegetables
contaminated by direct deposition was also useful in certain areas).

The meeting concluded that it was important for national authorities to
maintain and improve their quality assurance programmes for the analysis
of radionuclides. These programmes should include adequate assays of
levels of background radiation, airborne contamination, environmental
radioactivity and direct gamma dose rates. Standardizing sampling pro-
cedures and the methods for collatmg and assessing the results are also
important.

In addition, scientists, the public and the mass media need education
on the basis of radiological assessments and the science of risk assessment.

In the present Working Group’s discussion of cesium, some members
from western Europe felt that the estimated average individual dose of
0.3 mSv was rather high. This figure, however, might be due to the some-
what higher exposures in eastern European countries. Austria and Italy
had estimated average individual exposures around 0.5 mSv, but many of
the other western European countries had estimated lower doses of around
0.15-0.3 mSv.

It was not known how much of the advice given by governments was
followed by the public or whether there were any adverse effects, for
example, from reduced intakes of fresh vegetables. The OECD review (3),
however, gave some indication of the doses (collective doses and individual
doses to critical groups) averted in member countries. More information
on doses was likely to be available in due course from the work being
carried out by the United Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR).

Epidemiology

Soon after the Chernobyl accident, it became apparent that epidemiologi-
cal investigations into the possible adverse effects of the radioactive release
on the health of the exposed population would be important. This was
emphasized by the representatives of the Member States at the thirty-sixth
session of the Regional Committee for Europe in September 1986. As a
consequence, the Reglonal Office implemented a series of actions to facili-
tate this work.

A first decisive step was a Consultatxon on Epndemlology Related to the
Chernobyl Accident held at the Regional Office.in Copenhagen in May
1987, at which a number of experts reviewed the situation throughout
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Europe (5). The Consultation was organized in collaboration with the
International Agency for Research on Cancer (IARC), and was followed
by a Joint IAEA/WHO Workshop to Discuss Appropriate Method-
ologies for Studying Possible Long-term Effects of Radiation to Individ-
uals Exposed in an Accident (), held later in the same month at IAEA
headquarters in Vienna.

It was recognized that the widespread contamination following the
Chernobyl accident had generated considerable public concern about its
possible adverse effects on the health of the exposed populations.

Outside a limited area surrounding the accident site, current dose
estimates and present knowledge of radiation biology suggested that such
adverse effects might be at a level too low to detect against variations in the
background incidence of disease. The exposed population was sufficiently
large, however, that even a smallincrease in incidence would be of import-
ance to public health. Moreover, substantial uncertainties remained in the
knowledge of the effects of radiation and their magnitude; these justified
the monitoring of dose levels and the health of exposed populations over
extended time periods.

The participants at the Consultation recommended that the people
most exposed (those near the site of the accident) should therefore be
monitored for both dose and adverse health effects in the greatest detail
possible. The USSR had already taken considerable steps in that direction.
Reliable information on dosimetry should also be compiled for areas
outside the limited evacuation zone; existing sources of health registration,
such as registers of cases of cancer and congenital malformation should be
used to monitor any variations in risk, examine their relationship to the
temporal and spatial distribution of risk and relate them to the duration of
exposure to radiation following the accident.

It was suggested that urgent consideration should be given to the
possibility of establishing such registers, where they did not exist. The
accident had highlighted a lack of baseline information on important
aspects of health in many areas of Europe, and it was hoped that the
recognition of this lack would motivate national authorities to make
additional efforts to introduce such procedures to collect routine data.

Birth defects, childhood cancers (especially leukaemia) and mental
retardation were considered to be the most important health effects for
study. In the long term, other cancers should be studied.

International coordination of such monitoring would be essential to
make possible the standardization and pooling of results. It was thought
that WHO should coordinate the assessment of health effects; IARC will
have a special role in the evaluation of cancer risks.

The Joint IAEA/WHO Workshop in Vienna concentrated on the
Soviet studies that were proposed following the Chernobyl accident and on
advising on appropriate studies of the long-term effects of radiation on the
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exposed population. It would be necessary for such studies to continue for
many years, as the Hiroshima and Nagasaki studies were still producing
significant results 40 years after the exposures had occurred.

The report on the action taken in the USSR since the accident gave an
impressive account, inter alia, of the development of plans for an organiz-
ational structure to carry out the necessary follow-up.

It was considered that international collaboration in the Soviet studies -
would be extremely valuable and would offer a unique opportunity to
obtain further scientific knowledge on the effects of low doses of ionizing
radiation. The participants at the Workshop expressed their willingness
to respond actively to the information provided by collaborating, in any
way that was considered appropriate, in all aspects of the proposed
investigations.

The establishment of an institute in: Kiev to follow up the exposed
population was welcomed. It would provide a sound basis on which to
build. This institute, along with others in the USSR, would be an import-
ant focus for the work. The participants hoped that links could be
developed between Soviet research centres and others working in similar
fields to ensure that information on new techniques and the expertise
gained could be exchanged by the relevant scientists and become rapidly
available throughout the international community. It would be particu—
larly important for links to. be established with those mvolved in the
Japanese studies.

The participants at both the meetings in May 1987 agreed that WHO
should set up a steering group to coordinate and advise on epidemiological
studies both inside and outside the USSR (5). It was considered important
that this group should consider studies on cancers, prenatal and birth
defects and genetic effects, as well as the consequences of iodine
prophylaxis.

The present Working Group welcomed the USSR’s commitment to a
careful follow-up of the people exposed to radiation in the area around
Chernobyl, which the USSR recognized would need to be extended well
into the next century. A group of 45000 people among the evacuees, who
had received a collective dose of 1.5 X 10° man-Sv (5), was particularly
important; the follow-up of these people (with average individual doses of
2.5 mSv) could provide information on the effects of such relatively small
doses of radiation, and might give unique information on the shape of a
dose-response curve at low doses. There was no comparable population
among those exposed at Hiroshima and Nagasaki, where only 2000-
3000 people had received doses in this particular range. If present dose/
risk estimates were correct, about 10 additional cases of leukaemia would
be expected in children or juveniles within this group. A number of cases
differing significantly from this prediction would suggest that present
dose/risk estimates need.to be reconsidered..
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With regard to the activities of [ARC, a meeting was held in 1987 at
which a number of registers had agreed to work together to monitor health
statistics in coming years, in the context of the exposures from Chernobyl.
National registers (in Denmark, Finland, the German Democratic Repub-
lic, Norway, Poland and Sweden), as well as subnational registers (in
Scotland, the Slovak Socialist Republic, the Socialist Republic of Siovenia
and parts of Austria, France and Switzerland) and some childhood cancer
registers (in England & Wales, the Federal Republic of Germany, Hungary
and the Netherlands), had agreed to participate in this work.

IARC was to collect and analyse the data and, where necessary, pro-
vide assistance in improving registration. Dose estimates based on the data
primarily collected through UNSCEAR would be used, along with any
other nationally available data. Initially, the survey would concentrate on
childhood leukaemia rates. There was considerable discussion about the
value of such studies in areas at long distances from the Chernobyl acci-
dent. It was unlikely that adverse health effects would be detected if the
present dose/risk estimates were correct, because the doses were low and
owing to the inevitable presence of confounding factors, for which allow-
ance could not be made.

Nevertheless, many members of the Working Group felt that such an
epidemiological survey would be valuable. Even if detectable effects were
not anticipated, the survey would make a coordinated assessment of the
data and would ensure that standardized data of high quality were avail-
able; these would be needed to respond to the inevitable queries about
possible health effects of the Chernobyl accident.

Further, although most of the Group agreed on the risk factors, there
was also some scientific discussion on the possibility that risks from
exposures to radiation were greater than was generally believed. The
proposed IARC study would enable further information relevant to this
discussion to be collected and assessed.

The importance of ensuring a long follow-up on all proposed epidemi-
ological studies was emphasized by a recently published paper on the
people exposed at Hiroshima and Nagasaki (6). In these cities, the risk
factors for solid tumours were now the subject of considerable scientific
discussion, and the doubling dose for solid tumours could be as little as
1.6 Gy. Attention was also drawn to the probable greater sensitivity to
irradiation of people exposed as children. Their risk of developing cancer
appears to be increased as they enter the age at which the spontaneous
incidence of solid cancers becomes notable.

The Working Group stressed the importance of well coordinated multi-
centre studies, such as those of IARC and EUROCAT, in rapidly refuting
or substantiating suggestions about the effects of Chernoby!l on health.
EUROCAT is a project for the epidemiological surveillance of birth
defects in the majority of countries of the European Communities. The
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monitoring system includes 23 regional registers (including 3 each in
France, Italy and the United Kingdom, and 1 in the Netherlands) each
covering a defined population and including live-born and stillborn babies
and children up to the age of 1 year. The data base includes 32 000 cases of
congenital anomaly registered in 1980-1986 from a reference population
of about 1.6 million births.

The EUROCAT study on the frequency of Down’s syndrome in its
registers between January 1986 and March 1987 showed no statistically
significant increase in the number of cases following the Chernobyl acci-
dent (7). Other studies were proceeding, including investigations of effects
on the central nervous system of the fetus. The results were likely to appear
in the not-too-distant future.

Although there are some difficulties in carrymg out and interpreting
epidemiological studies, the continuous medical follow-up of individuals
could benefit health, Long-term follow-up. studies require adequate con-
trol groups. In addition, the increasing trend of cancer incidence in some
European countries is a point to consider in the interpretation of the results
of the studies. It was pointed out that doses due to the accident in areas
distant from Chernobyl were substantially smaller than the differences
between the doses due to radon in different areas, even within countries. It
was also important to realize that some so-called significant results would
appear by mere chance; unexplainable clusters of cases of cancer, for
example, would always occur.

Because adequate epidemiological studles would involve a number of
groups of people and would need to be coordinated over many years,
appropriate funding would be important to ensure adequate organization
and a coordinated approach. WHO, through the Regional Office for
Europe, and IARC would have a prominent role to play here, but it was
equally important that national authorities and scientific institutions also
gave active, long-term support to the work. The Working Group strongly
urged WHO to provide sufficient long-term funds to stimulate countries’
interest in and support for epidemiological studies.

In its consideration of solid tumours, the Working Group agreed, in
general, on the importance of studies of the frequency of thyroid cancer
resulting from exposure to radioiodine, and of epidemiological studies on
the possible short- and long-term side effects of iodine prophylaxis.

Great emphasis was placed on conducting studies on populations close
to the accident site: both the 130000 people evacuated and others who
might have received substantial doses of radiation. The people exposed to
doses of 50-500 mSv were of particular interest. As much information as
possible should be collected on those exposed to relatively low doses, to
test whether a no-effect level — as suggested by some — might in fact exist.
For this reason, epidemiological studies showing negative results would
also be of major interest.
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The Working Group welcomed the proposal that the WHO Regional
Office for Europe and IARC maintain contact with the USSR authorities
and collaborate in the necessary epidemiological work. The suggestion
that the experience gained from the studies of effects in Japan should be
utilized to the full was also welcomed.

Finally, it was pointed out that epidemiological studies would not give
immediate and easily interpreted results, as health administrators and the
experts in the field must explain to politicians, the mass media and the
public at large.

Response and subsequent actions by international organizations
Food and Agriculture Organization of the United Nations (FAO)

The major responsibility of FAO was to ensure adequate protection of the
consumer, while also protecting international trade from unreasonable or
unnecessary distortions. It therefore sought to establish guideline levels for
radionuclides in food that took account of public health but would not
result in unnecessary barriers to trade or result in undue expense.

FAO thus identified levels below which there was no need to apply
constraints on international trade in food (8). These levels had formed the
basis of actions in many countries distant from the accident site, particu-
larly those that were not affected by direct deposition of radionuclides
from the cloud.

Further, FAO and WHO were to meet in February 1988 to develop a
common approach to levels of radionuclides in food in countries far from
the accident (including both those with direct deposition from the cloud
and those without). Such levels were intended to be compatible with the
protection of both public health and trade. A report would thereafter be
submitted to the Codex Alimentarius Commission.

International Atomic Energy Agency (IAEA)

As an immediate response to the Chernobyl accident, IAEA established
informal contact with radiation protection authorities in most European
and a number of non-European countries, to obtain a more complete
picture of the areas affected by the accident. It also transmitted daily to its
member states the data on radiation levels provided by the USSR from
seven monitoring stations (one close to the accident site and six along its
western border).

In May 1986, IAEA convened a meeting of representatives of inter-
national organizations with responsibilities in health and environmental
protection, to plan a study of the radiological consequences of the acci-
dent. In response to a joint request by IAEA and WHO, countries affected
by the accident provided the Agency with data for an assessment by
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UNSCEAR of the resultant radiation doses to individuals and to popu-
lations as a whole. An initial report for a limited number of countries was
to be published as an addendum to the 1988 UNSCEAR report.

Following a Post-Accident Review Meeting held in August 1986, at
which Soviet experts presented a report on the causes of the Chernobyl
accident, its consequences and the countermeasures taken, the Inter-
national Nuclear Safety Advisory Group prepared recommendations for
future action, several of which were reflected in the IAEA supplementary
nuclear safety programme, approved by the Board of Governors in
December 1986.

AnIAEA meeting of government experts from 62 of its member states,
along with representatives of 10 international organizations, in July 1986
resulted in the drafting of two international conventions on responses to
nuclear accidents; these were subsequently adopted by the Special Session
of the IAEA General Conference on 26 September 1986.

The Convention on Early Notification of a Nuclear Accident came into
force on 27 October 1986; it applies in the event of any accident from which
a release of radioactive material occurs or is likely to occur and which has
resulted or may result in an international transboundary release that could
be of radiological safety significance for another State.

The accidents covered (9) include those occurring in:

(a) any nuclear reactor wherever located;

(b) any nuclear fuel cycle facility; ‘

(¢) any radioactive waste management fécility;

(d) the transport and storage of nuclear fuels or radioactive waste;

(e) the manufacture, use, storage, disposal and transport of radioisotopes
for agricultural, industrial, medical and related scientific research purposes;
and

(f) the use of radioisotopes for power generation in space objects.

Thus, any nuclear accident involving facilities or activities carried out
anywhere under the jurisdiction or control of a State Party to the Conven-
tion — be it on land, at sea or in outer space — would be subject to
notification. Accidents connected with nuclear weapons and nuclear
weapon tests may also be reported under the Convention.

The Convention requires a State Party, in the event of an accident, to
notify IAEA, and (directly or through IAEA) the countries that may be
physically affected, of the nuclear accident, its nature, the time of its
occurrence and its exact location, when appropriate. The State Party
must also promptly provide such countries and IAEA with the available
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information relevant to minimizing the radiological consequences in those
countries. This should include (9):

(a) the time, exact location where appropriate, and nature of nuclear
accident;

(b) the facility or activity involved;
(¢) the assumed or established course and foreseeable development of the

nuclear accident relevant to the transboundary release of the radioactive
materials;

(d) the general characteristics of radioactive release, including, as far as is
practicable and appropriate, the nature, probable physical and chemical form
and the quantity, composition and effective height of the radioactive release;

(e) information on current and forecast meteorological and hydrological
conditions, necessary for forecasting the transboundary release of the radio-
active materials;

(fH the results of environmental monitoring relevant to the transboundary
release of the radioactive materials;

(g) the off-site protective measures taken or planned;
(h) the predicted behaviour over time of the radioactive release.

Although the State Party in which an accident has occurred may
provide information directly to the countries affected, it may also do this
indirectly, through IAEA, which will also give the same kinds of infor-
mation to the other States Parties, its member states and the relevant
international intergovernmental organizations.

The Convention also provides for the updating of information, at
appropriate intervals, on the development of the emergency situation,
including its foreseeable or actual termination. All information may be
used without restriction, except when it is provided in confidence by the
notifying State Party.

To implement the Convention, each State Party is required to establish
a continuously available point of contact responsible for issuing and
receiving the notification and support information.

The Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency came into force on 26 February 1987. It provides
for cooperation between States Parties and IAEA (9):

to facilitate prompt assistance in the event of a nuclear accident or radiological
emergency to minimize its consequences and to protect life, property and the
environment from the effects of radioactive releases.

The Convention recognizes the usefulness of bilateral or multilateral
arrangements between States Parties.

Under the Convention, a State Party must specify the scope and type of
assistance needed and, when practicable, provide the Assisting Party

45



with the information necessary to determine the extent to which it is abie to
meet the request. Assistance may include the provision of experts, equip-
ment and materials, medical treatment, and the temporary relocation of
populations in the territory of another State Party. States Parties are asked
to inform IAEA of the assistance they might be able to provide on request,
as well as of the terms, including financial arrangements, under which such
assistance could be provided.

IAEA must respond to a Member State’s request for assistance in the
event of a nuclear accident or radiological emergency by (9):

(a) making available appropriate resources allocated for this purpose;

(b) transmitting promptly the request to other States and international
organizations which, according to the Agency s information, may possess the
necessary resources; and

(¢) if so requested by the requesting State, coordinating the assistance at
the international level which may thus become available.

Unless otherwise agreed, the overall direction and control of the assist-
ance given within the territory of the country requesting help is the
responsibility of that country. The Convention also deals with (9):

— the handling of information given in confidence
— the costs of providing assistance

— the protection of the personnel, equipment and property em-
ployed.

Since the Chernoby! accident, requests have increased sharply for
TAEA-sponsored operational safety review team missions to nuclear
power plants in both developing and industrialized countries; an average
of one mission per month took place in 1987. The demand for IAEA
radiation protection advisory team missions also increased significantly;
17 missions were completed by the end of 1986, with a further 8 missions in
1987. These missions, in which WHO has participated, indicate an urgent
need in many developing countries for the strengthening of national
authorities and regulations in relation to radiation protection.

The 60 documents comprising the codes of practice and supplementary
safety guides that make up the IAEA nuclear safety standards are being
reviewed and revised to incorporate the lessons learned from nuclear
accidents.

The various measures taken in countries after the Chernobyl accident
demonstrated an urgent international need for comprehensive guidance on
principles and evaluation procedures. Specific. values are also urgently
needed for various environmental materials and foodstuffs at which
controls on use or consumption may. have to be introduced. In 1985,
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TIAEA, with other relevant international organizations, provided con-
sistent guidance on the principles for establishing intervention levels to
protect the public in the event of a nuclear accident or radiological
emergency (10). IAEA also began to prepare guidance on the setting of
derived intervention levels in foodstuffs and environmental materials.
Following the Chernobyl accident, this guidance was revised for more
practical application in early and intermediate accident phases, which
may last for several weeks (11). Additional guidance is under preparation
on the recovery phase and the effects of dispersing radioactive materials
over large distances and populations, and extended periods of time. In all
of its work on intervention, IAEA coordinates its activities with those of
the other relevant international organizations, particularly WHO and
FAO.

TAEA also provides the secretariat for the Inter-Agency Committee for
the Co-ordinated Planning and Implementation of Response to Accidental
Releases of Radioactive Substances. The Committee is charged with:
harmonizing the relevant activities of its participating organizations to
avoid any unnecessary duplication of work at the international level,
identifying new areas for cooperation, and planning joint action. Its pro-
gramme focuses on means of strengthening national monitoring capabili-
ties, the exchange of monitoring results, forecasting the movement of
radionuclides, and supportive training. Work has begun to help devel-
oping countries — through the IAEA technical assistance programme —
to develop or strengthen their monitoring capabilities; priority is given to
countries that have no effective capability but border countries with
nuclear power programmes.

World Health Organization (WHO)

The specific task of WHO in the field of radiation safety is to address
those problems that lie within the competence of health authorities
and/or are directly relevant to the medical community in Member States.
Correspondingly WHO has global programmes on (a) the preparedness
of medical services to handle radiation emergencies, including practices in
the diagnosis, treatment and follow-up of overexposed persons; (b) the
health-related monitoring of environmental radiation; and (c) the elab-
oration of internationally recommended standards and guidelines for
radiation emergencies. In carrying out these activities, WHO collab-
orates with IAEA, the United Nations Environment Programme
(UNEP), the World Meteorological Organization (WMO), FAO,
UNSCEAR, ICRP, the International Commission on Radiation Units
and Measurements and other international bodies as well as with many
national institutions.
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Medical preparedness and assistance. . Medical preparedness and assist-
ance in radiation emergencies should be regarded as part of the overall
system for radiation safety and prevention. For many years, WHO has
been collecting and distributing information on cases of overexposure, and
on techniques for its diagnosis and treatment; organizing meetings to
exchange information, coordinate work in this field and elaborate recom-
mendations for Member States; issuing publications on this subject and
disseminating them in Member States; encouraging the training of person-
nel in the medical handling of radiation emergencies and victims; etc.

WHO has established three collaborating centres for the promotion of
medical preparedness in radiation emergencies and for practical assistance
to countries in case of overexposure to any source of radiation. These
centres are the International Centre on Radiopathology, Paris, the Medi-
cal Health Sciences Division, Oak Ridge Associated Universities, Oak
Ridge, USA, and the Central Research Institute of Roentgenology and
Radiology, Leningrad.

These centres serve as focal points for advice, training and possible
medical treatment of radiation injuries; assist in the establishment of
medical emergency plans for large-scale radiation accidents; initiate coor-
dinated studies on human radiopathology and radiation epidemiology; and
assist in the preparation of relevant documents, guidelines and meetings.

In the case of a radiation accident, the collaborating centres could
provide: a team for on-site emergency treatment; a survey team for rapid
external radiation monitoring and/or contamination surveys with appro-
priate equipment; transport for patients; facilities and staff for medical
investigation and treatment; and follow-up medical supervision and
treatment. The experience and resources of the collaborating centres in
France and the USA have already been used on several occasions for
international help in radiation emergencies.

At present an urgent task is to increase the number of such WHO
collaborating centres to about 10 and to develop them into an inter-
national network that could provide some kind of worldwide ambulance
service. An important step in setting up this network was the first coordi-
nation meeting of existingand prospective WHO collaborating centres on
radiation emergency medical preparedness and assistance held in 1987.
The meeting was attended by répresentatives of the three existing centres, a
representative from the Australian WHO collaborating centre for radi-
ation protection which had expanded its functions into the field, and
representatives from prospective centres in Argentina and Brazil. They
drew up a plan of coordinated action and recommended that the terms of
reference of the Australian collaborating centre be officially expanded and
that Argentina and Brazil be invited to designate appropriate collabor-
ating centres. The participants suggested that countries without collab-
orating centres could become involved in the network through liaison

48



institutions, i.e. national points of contact with the appropriate collabor-
ating centre and/or with WHO, including its regional offices. Contri-
butions could also come from support institutions, i.e. national insti-
tutions that could be invited to solve particular problems, especially in an
emergency.

Health-related monitoring of environmental radiation. Countries with
nuclear power and/or who use radioactive materials have environmental
radiation monitoring systems that are established by the authorities
responsible for the maintenance of nuclear and other radiation facilities.
Most countries do not rely solely on these systems, which are bound up
with nuclear technology. They also use other control systems set up by
governmental bodies concerned with public health, environmental protec-
tion, agriculture, forestry, etc., as well as by governmental and non-
governmental organizations specializing in radiation protection. These
control systems that are independent of the nuclear authorities may cover
not only general supervision of environmental radiation but also the
verification of information on environmental radiation provided by the
nuclear authorities. The relationship of the car driver/police inspector
type between the two kinds of system seems to be gaining more and more
support among decision-makers and specialists.

The WHO programme addresses those national radiation monitoring
activities that are conducted by public health institutions and other bodies
concerned with the environmental health of the population.

As early as in 1969, WHO launched a network of national institutions
to monitor environmental radioactivity, with the aim of studying trends in
levels of °°Sr and "*’Cs originating from atmospheric nuclear tests. The
network is coordinated by a WHO collaborating centre, the International
Reference Centre for Radioactivity in Le Vésinet, France. The most com-
prehensive data on radioactivity in air, precipitation, milk and other
environmental media have been provided by Australia, Canada, France,
Japan, New Zealand, Sweden, the USA and the USSR. In total, countries
occupying about 20% of the earth’s territory have been involved. The
results of the monitoring are published quarterly. Once or twice a year, the
Centre organizes comparison studies for the participants in the network.
About 20 countries, including developing ones, have taken part in each
comparison to ensure the quality of their measurements.

The network was not designed, however, to provide a rapid response in
the event of a nuclear accident. After the Chernobyl accident, therefore,
WHO intensified its efforts to strengthen the ability of Member States to
respond adequately and consistently to any future accidental release of
radioactivity. A WHO/UNEP expert meeting held in December 1987
considered the principles on which to base a global network, both for
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monitoring environmental radioactivity on a routine basis and for the
rapid exchange of information in the case of radioactive releases.

The new WHO/UNEP network would be part of the Global Environ-
mental Monitoring System and would be based largely on existing national
programmes for monitoring environmental radiation and for dealing with
major releases of radioactivity. The network should have the ability to:

— collect, compile and disseminate information on environmental
radiation; }

— provide an international alert in cases of unusual increases in
environmental radiation;

— collect, compile and exchange relevant information rapidly during
radiation emergencies on a harmonized basis; and

— improve the quality‘of measurements, and the harmonization of
sampling and reporting, in all participating countries.

The network would consist of:

— WHO headquarters and regional offices, and UNEP headquarters;
— a scientific advisory committee;

— a coordinating collaborating centre;

— regional collaborating centres;

— national liaison institutions; and

— national radiation monitoring stations and laboratories.

The monitoring stations and laboratories would measure environmen-
tal radiation and supply the raw data to the liaison institution in their own
country. The monitoring stations and laboratories would not be called
upon to communicate with other elements of the network.

The liaison institutions would coordinate work on environmental radi-
ation monitoring and preparedness for major radioactivity releases in their
own countries. Only one liaison institution would be included in the
network for each country. It might be a medical research institute, a
radiation protection service or a nuclear medicine laboratory. In those
countries where relevant collaborating centres have been designated, it is
they who would probably serve as liaison institutions. The liaison insti-
tutions would gather raw data from the environmental monitoring stations
‘or laboratories in their own countries, process these data and pass the
processed information on to the coordinating collaborating centre, either
directly or through a regional collaborating centre, depending on which
centre had been chosen as the most appropriate for the country. In the
event of an emergency, the liaison institutions would be receivers and
suppliers of information within their country.
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The coordinating collaborating centre would collate the processed
information and issue a regular bulletin on routine monitoring. The
bulletin and other summarized information and interpretation would be
sent back directly to the participating regional centres and liaison insti-
tutions, and to WHO/UNEP for distribution to other international
agencies. In the event of an emergency, the liaison institutions would
communicate directly with WHO/UNEP or with the coordinating centre.
In collaboration with other scientific groups as arranged, the centre would
then compile and analyse the data coming from the network and, in
consultation with WHO and UNEP, be responsible for assessing the
global radiation situation. The regional centres — like the other liaison
institutions — would serve only as national points of contact for the
network.

WHO and UNEP would coordinate the overall development and oper-
ation of the network; collect and store summarized information, including
the bulletins, on the results of routine monitoring and disseminate it on
request; advise Member States; and support programmes of technical
cooperation to strengthen the ability of developing countries to monitor
environmental radiation. In the event of a major release of radioactivity to
the environment, WHO/UNEP would receive and transfer urgent infor-
mation, as far as practicable in conformity with the format requested
under the Convention on Early Notification of a Nuclear Accident; acti-
vate the emergency response of the network; promote the exchange of
information between the elements of the network; and give advice to any
Member State requesting it.

The scientific advisory committee would advise WHO/UNEP on the
network and its developments.

The minimum requirements for participation in the network would be
the ability to:

— measure the external radiation dose rate at ground level all the time;
— measure airborne radioactivity at least weekly;

— measure the radioactivity of precipitation (rain, snow, dry depo-
sition) and milk at least quarterly;

— process the raw information at the liaison institution and report the
processed information in standard form, once a quarter, to the
appropriate collaborating centre, not later than one month after the
end of each quarter;

— send the processed information from the regional collaborating
centre, if one is involved, to the coordinating centre within two
months of the end of the quarter;
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— use SI units for reporting information to the collaborating centres
(secondary units should be standardized and the conditions of
sampling and measurement clearly indicated so that data from
different liaison institutions can be compared). .

Standards and guidelines for radiation emergencies. 'WHO follows the
basic safety standards for radiation protection jointly sponsored by IAEA,
the International Labour Organisation, NEA/OECD and WHO (12).
These standards recommend that:

for any sources or practices ... that could lead to accidental or emergency
exposures ..., an intervention plan shall be established and approved by the
competent authority . . . The emergency planshallinclude . . . the intervention
levels and derived intervention levels.

WHO has always given consideration to the problem of intervention
levels and the appropriate countermeasures to be taken. As to primary
intervention levels, WHO supports the values already developed before the
Chernobyl accident by ICRP, to provide guidance to national authorities
in setting criteria for introducing protective measures at the early and
intermediate phases of an accident. These values have been set out in a
Regional Office publication Nuclear power: accidental releases — practical
guidance for public health action (13). The Chernobyl accident showed a
great need for guidance on derived intervention levels as well. Hence,
WHO undertook a study on derived intervention levels for food and this
study is discussed in detail on pp. 59-64.

World Meteorological Organization (WMO)

WMO has 160 member countries and territories. The national meteoro-
logical services of WMO members operate a global network of observation
stations. The unique WMO world weather watch system — within which
member countries exchange meteorological data and forecasts — could
contribute to international cooperation in case of a nuclear accident with
transboundary release of radioactive material. IAEA and WMO have
agreed that the WMO Global Telecommunication System will be used for
the prompt transmission of information as outlined in the IAEA Conven-
tion on Early Notification of a Nuclear Accident. For this purpose, IAEA
headquarters in Vienna has been linked to the system. In the event of a
nuclear accident, the information received by the IAEA from the country
in which the accident occurs will be transmitted to the national points of
contact in the countries that may be physically affected and, on request, to
other States Parties to the Convention, IAEA member states or relevant
international organizations.
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Commission of the European Communities (CEC)

The CEC intended to become a signatory to the two TAEA Conventions
and so have access to the information they wili provide. It was also
developing, in collaboration with other international bodies, atmospheric
dispersion models to be used to predict the path of any radioactive cloud
from an accident.

The treaty that established the European Atomic Energy Community
(Euratom) in 1958 required the setting of uniform safety standards. Before
Chernobyl, no guidelines had been available on acceptable levels of radio-
nuclides in the environment or, in particular, in food after an accident;
thus, the response in countries had been fragmented. Building agreement,
particularly on levels in food imported into the CEC, was slow and
difficult. The CEC was trying to reach agreement with the member states
of the European Communities on a regulation that could be brought into
force immediately after a future nuclear accident and would provide
agreed acceptable levels for radionuclides in food following a nuclear
accident. Discussion of this regulation was underway during the meeting
of the Working Group. The regulation was intended to apply to food
produced and sold in member states, food exported or imported from
other member states and imports and exports from other countries.

In addition to a set of permitted levels of radionuclides in food, the
regulation included a mechanism for reassessing the situation as monitoring
information became available and for then setting accident-specific levels.
Although WHO had developed guidelines that would enable countries to
set their own levels, the CEC was trying to set values acceptable to and
legally binding on all the member states of the Communities.

Organisation for Economic Co-operation and Development (OECD)

The activities of the Nuclear Energy Agency (NEA) of the OECD in the
field of radiation protection were directed by the Committee on Radiation
Protection and Public Health (CRPPH). The Committee was composed of
senior representatives from OECD member countries, which include
19 European countries. After the Chernobyl accident, the CRPPH de-
veloped a programme of activities, in addition to its regular radiation
protection programme, to enable priority to be given to certain important
areas.

The first priority in this new programme was to make an independent
assessment of the radiological impact of the accident, and to review the
emergency responses adopted in different member countries. NEA there-
fore prepared the report previously mentioned (3), on the basis of infor-
mation provided by the countries.

Another priority task for NEA was a critical review of the rationale for
the establishment of intervention levels for accidents. An expert group
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reviewed the responses to the accident and the corresponding intervention
levels adopted in member countries following Chernobyl, and examined
existing international guidance on the topic. A preliminary report (/4)
identified a number of issues requiring further discussion.

Further, the CRPPH initiated a survey of changes in emergency plan-
ning practices and criteria in member countries. Information obtained
through a questionnaire had been compiled, and a report was to be
presented to the next CRPPH meeting.

Other OECD activities included a Workshop on Public Understanding
of Radiation Protection Concepts, held in Paris late in 1987 to discuss ways
of improving the public perception of radiation protection and the ter-
minology of accident management, as part of an effort to develop a
simplified and clear description of the concepts involved in radiation
protection. Discussion examined issues in the communication of such
radiation protection concepts as:"

— dosimetry

— the effects of radiation ,
— the quantification of risk estimates
— the comparison of radiation risks
— a system of dose limitation

— radioactivity in the environment
— accidents and emergencies.

In addition, in the context of the NEA public information programme,
another workshop was planned for February 1988, to examine the mech-
anisms and procedures for preparing and channelling information for the
public in the event of a nuclear accident.

The CRPPH also mmated preliminary studies on:

— changes in research and development programmes in radiation
protection in member countries following the Chernobyl accident;

— the national and international development of systems for re-
porting and handling radiological data; and

— the significance of environmental processes and parameters in
influencing accident consequences.

Many OECD studies were believed to be yielding information of
importance in the international harmonization of nuclear accident
management.
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PLANNING THE RESPONSE TO
A FUTURE NUCLEAR ACCIDENT

As its second major theme, the Working Group focused on the further
work necessary to determine how to deal with the health consequences of
future nuclear accidents and the potential public health responses. Because
future incidents might differ significantly from Chernobyl, public health
planning — although it must be built on harmonized general principles —
must be sufficiently flexible to respond to a variety of situations. This topic
was addressed under the headings of:

— public health planning, including monitoring, ensuring the quality
of radiation measurements, and international cooperation;

— intervention levels in food;
— non-food intervention levels;
— iodine prophylaxis; and

— public information and training.

Public health planning

The WHO Regional Office has already made significant contributions to
rational public health planning through two publications produced before
the Chernobyl accident (13,15). Experience gained from the accident,
however, showed that questions related to affected areas distant from an
accident would need to be addressed more extensively, and that even the
advice on action in areas close to an accident would need revision.
Public health planning to respond to nuclear accidents encompasses a
wide range of issues, including mechanisms for: the early notification of an
accident and an accidental release of radioactivity from a nuclear plant, to
both international authorities and countries that might be affected by the
cloud; the coordination and standardization of the monitoring of the
extent and direction of the release; and the determination of the compo-
sition of the cloud, the pattern of deposition, and the organization necess-
ary, at both national and international levels, to deal with the emergency.
Most European countries have already begun to establish a system of
public health planning, including communication links between the
authorities involved. In addition, IAEA, through its well established
schemes for nuclear safety, provides valuable guidance for both inter-
national action and national authorities. In particular, the 1986 TAEA
Convention on Early Notification of a Nuclear Accident is an important
means for the international exchange of information, should an accident
occur. Although unsolved problems remain in the definition of a ‘“‘release

55



which could have significant transboundary consequences” (9), infor-
mation given under the terms of the Convention would provide the import-
ant first warning of a radioactive release from a nuclear installation.

Monitoring

Rational decision-making at the national level following nuclear accidents
depends on the availability of adequate monitoring data.

Animportant element of all emergency monitoring is the existence of a
capability for routine monitoring, to-provide the necessary baseline data
and ensure that the necessary expertise is developed in the personnel
involved. Such monitoring systems are operating in all European countries
with nuclear power stations, and in many other countries in the Region. In
some smaller European countries, however, such systems are likely to be
inadequate or even nonexistent. The Convention on Early Notification of
a Nuclear Accident should enable countries to receive sufficient infor-
mation, in the first instance, to decide on the need to step up their
monitoring to an emergency level. A country might also obtain such
information through separately organized bilateral channels, from routine
measurements taken in the country or even, in some instances, from the
mass media.

The WMO Global Telecommunication System monitors meteorologi-
cal conditions and provides information around the clock, every day, from
measuring stations in virtually all parts of the world. Measurements of
radioactivity in the atmosphere are not included in WMO programmes,
although equipment for the measurement and sampling of radioactivity is
installed at meteorological stations in several countries. Possible means for
the collection and international exchange of radiological data through the
Global Telecommunication System in case of a nuclear accident are cur-
rently under development within the Inter-Agency Committee for the
Co-ordinated Planning and Implementation of the Response to Accidental
Releases of Radioactive Substances.

The Working Group agreed that countries other than that in which an
accident occurs need the following kinds of data to take necessary de-
cisions on possible public health measures:

— data on the movement of the released radioactive material in areas
close to the accident site; ‘

— trajectories of the release;

— predictions on the transport, dispersion and deposition of the
radioactivity in the longer term; and

— radiological data from the site of the accident as well as from a
wider area around it, as applicable. ‘
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Initial data from local monitoring stations should be transmitted to
regional centres that should have the ability to forecast through quanti-
tative modelling. From these centres, data and predictions could be trans-
mitted to all national centres concerned. In a discussion on whether data
should be coded before transmission to national centres, the Working
Group noted that, under the TAEA Conventions, the information provided
by the Accident State in support of a notification may be used without
restriction, except when it is provided in confidence. Arrangements for the
dissemination of this support information through the WMO Global
Telecommunication System were to be completed by the end of 1987, and
demonstrated to the IJAEA Board of Governors in February 1988.

NEA/OECD was in the closing stages of producing a report on monitor-
ing, stressing the need for both measurements made in areas near an accident
site and aerial surveys. WHO should be less concerned with such monitoring
issues as the elaboration of sampling techniques and the transmission of data
than with the interpretation of data with regard to health consequences.

A balance should be struck in the amount of radiological data transmit-
ted in the event of an accident. On the one hand, sufficiently varied infor-
mation (on, for example, the distribution and amount of radioisotopes, the
nature of sampling and meteorological conditions) is needed to make
reliable predictions. On the other hand, there is the inherent risk of having
too much information, which could result in difficulties in assessing the
situation and reaching conclusions. For this reason, a harmonized inter-
national standard form for radiation measurement would be of great import-
ance. Particularly important information should be rapidly made available
to countries through a harmonized system. This would include: the
interpretation of the collected data in terms of health consequences, public
health recommendations made by international organizations (primarily
WHO), and public health action taken at national, regional or local level.

In general, the problems of monitoring, although difficult enough to
deal with in the European Region, loom larger in many other parts of the
world, where the scarcity of monitoring stations and trained manpower are
often important constraints. The experience gained in the European
Region should therefore be placed at the disposal of other regions of the
world as quickly as possible.

Quality assurance of radiation measurements

Ensuring the quality of radiation measurements is an urgent need. This
implies improved and expanded training programmes for a large group of
personnel. The quality of modelling and prediction should also be assured.

The harmonization and development of radiation measurement tech-
niques, sampling methods, and reporting practices are important tasks,
although WHO will not be the prime mover in the work.
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Coordination and collaboration at national and international levels

Appropriate, coordinated national public health plans need to be devel-
oped for response to nuclear emergencies.

First, in the event of an emergency, reliable national and international
data should be available and frequently updated. Predictions should be
available from international sources and/or from a national facility. In
addition, an intersectoral emergency team should be rapidly formed.

All relevant national authorities should be involved in the response,
and capable professional officers with sufficient authority should partici-
pate in making decisions or providing advice to people in authority in the
relevant ministries. Further, the emergency team should have sufficient
communication capacity to communicate with international organiz-
ations, neighbouring countries, the top management of the ministries or
agencies involved, subnational or local levels of government, national
monitoring stations and the mass media.

Such a response system would call for some sort of coordinating body
at the national level, with appropriate equipment and staff. Each country
would need to decide whether such a body should have the power to take
public health action or only to advise higher political authorities. Likewise,
each would decide whether the duty of providing information to the public
should be entrusted to the coordinating body or a group created for the
task. If the latter course is taken, however, the coordinating body and the
public information group must establish and maintain very close links, to
avoid giving ambiguous and contradictory instructions and advice.

It is also crucial that the national public health authorities should form
an important element in the coordinating body, with the task of forging
links with WHO. To strengthen these links, the Regional Office for Europe
should invite its European Member States to nominate focal points within
their national public health administrations for liaison with the Regional
Office in the event of an accident. In addition, Member States should keep
the Regional Office informed about the structure of their national systems
of response to nuclear accidents.

One of the main tasks for a coordinating body at the national level
would be to decide or advise on public health action based on reliable
radiological data and sufficiently sound predictions. Such decisions should
be communicated as quickly as possible to other levels of government,
international organizations (and other countries, either directly or through
these organizations), the mass media and, hence, the public at large. For
this reason, the fast dispatch of information is essential.

Further, the functioning of a national coordinating body should be
tested through realistic exercises.

Coordination and collaboration is equally important at the inter-
national level. A number of international organizations both within and
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