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This summary report describes the work of WHO on guidelines for 
application following widespread contamination by radionuclides 
resulting from a major accident. It also briefly refers to the action 
undertaken by other international organizations in this field. 
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Introduction 

1. The activities 
1987 as a result of 
January 1987.

1

 The 

in radiation protection that WHO carried out or planned to carry out in 
the accident at Chernobyl were reported to the Executive Board in 
work started at that time included the development by WHO of guideline 

values for derived intervention levels regarding radioactive contamination of the environment 
following a nuclear accident. This activity was completed in September 1987 when a WHO Task 
Group finalized guidelines on radioactive contamination of food. 

2, The need for such guidelines was voiced by delegates to the Fortieth World Health 
Assembly, who stressed the importance of uniformity regarding both the guidance issued by the 
relevant international organizations and the levels adopted by Member States. They urged the 
Director-General to continue WHO's work on this subject in close collaboration with the other 

1

 Document EB79/INF.DOC./1. 



EB81 /29 
Page 2 

international bodies concerned, and it was decided that, following the Task Group meeting, 

the subject be referred to the Executive Board in January 1988 with a view to elaborating a 

draft resolution for submission to the next Health Assembly. 

3. Prior to the accident at Chernobyl in 1986, several international organizations had 
issued recommendations on the principles and measures to be adopted to limit the impact of a 
nuclear accident or radiological emergency.1 This advice largely dealt with what was the 
most credible prediction of the accident scenario and emphasized action to be taken at the 
site and within a few kilometres of it, the so-called "near field". The accident at 
Chernobyl demonstrated that, although a major emergency occurred at the site, the deposition 
of radionuclides hundreds of kilometres distant could pose health hazards to large 
populations. While the existing international advice was applicable to the accident site, it 
was clear from national action that not enough consideration had been given to the "far 
field"• The action undertaken by national authorities protected the public but varied widely 
and caused additional public confusion and concern. The absence of coherent guidelines and 
the involvement of different agencies meant that, even within a country, inconsistent 
approaches sometimes occurred. 

4. Emergency plans to deal with a nuclear accident need to include derived intervention 
levels. These are levels of radioactive contamination of the environment at which the 
introduction of control measures is recommended to reduce or eliminate human exposure. The 
sources of this exposure are inhalation, ingestion, deposition on the ground, and irradiation 
in the plume. The units in which radioactivity is measured are termed becquerel,^ so that 
derived intervention levels need to be expressed in becquerels per unit mass or volume for 
inhalation, ingestion and irradiation in the plume, and becquerels per unit area for ground 
deposition. In the "far field" ingestion and deposition of radionuclides on the ground form 
the major exposure pathways and there is little contribution from irradiation in the plume 
and inhalation. There is usually little deposition on the ground unless the passage of the 
plume coincides with rainfall. When this occurs the contribution from deposition will be 
variable but may well be significant in certain localities. However, such local ground 
deposition is impossible to predict and very difficult to remedy once it has occurred. The 
other major contributor to dose over the first years - ingestion - is much easier to predict 
and control. Consequently, in the "far field" attention is focused on dose avoidance by 
controlling food and water consumption where necessary. 

Development of WHO guidelines 

5. WHO initiated its work on derived intervention levels in September 1986. It was decided 
then that WHO would develop and issue guidelines which would (i) outline an agreed procedure 
for th, -ievelopment of national derived intervention levels, and (ii) provide a set of 
general Ш0 guideline values for application during emergencies by those countries which had 
not yet developed their own levels. It was further proposed that the guidelines would deal 
only with contamination of foodstuffs and drinking-water. In November 1986 a meeting was 
convened with the participation of representatives of IAEA, FAO, the Commission of the 
European Communities, OECD and WHO 卜 discuss the WHO proposal in relation to the work of the 
other agencies and to identify areas where collaboration would be useful. Representatives of 
these organizations have collaborated throughout the development of the WHO guidelines. 

6. In April 1987 a consultation of eight experts and representatives of the four 

above-mentioned organizations reviewed various approaches and prepared draft guidelines which 

1 (a) Commission of the European Communities. Radiological protection criteria for 
controlling doses to the public in the event of accidental releases of radioactive material. 
Luxembourg, 1982, 

(b) International Atomic Energy Agency. Principles for establishing intervention 
levels for the protection of the public in the event of a nuclear accident or radiological 
emergency. Vienna, 1985 (IAEA Safety Series, No. 72). 

(c) International Commission on Radiological Protection. Protection of the public in 
the event of major radiation accidents: principles for planning. Oxford, 1984 (ICRP 
Publication, No. 40). 

(d) World Health Organization. Nuclear power: accidental releases 一 principles of 
public health action. Copenhagen, 1984 (WHO Regional Publications, European Series, No. 16). 

2 One becquerel (Bq) corresponds to one disintegration per second of any radionuclide. 
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were subsequently distributed to governments for review. Comments were received from 
24 Member States and the guidelines were revised accordingly and presented in September to a 
Task Group consisting of 13 experts drawn from all WHO regions and representatives of the 
international organizations concerned. The guidelines were reviewed and finalized and are 
being prepared for publication by mid-1988. 

7. The guidelines were presented to the Working Group on European Harmonization of Public 
Health Actions in Relation to Nuclear Accidents which was convened in Geneva by the WHO 
Regional Office for Europe in November. 

WHO guidelines for derived intervention levels 

8. The WHO guidelines are intended to serve as a guide to Member States in introducing 
control measures to protect public health following the accidental contamination of food and 
drinking-water by radionuclides. They are applicable to the "far field" where radiation 
exposure from the ingestion of contaminated food is likely to be of more concern than that 
from ground contamination or inhalation. The methodology employed is intended as a guide to 
countries in the process of developing national derived intervention levels, and the 
guideline values are for use in emergencies by countries which have not developed their o w n . 
It is hoped that the use of the methodology and guideline values will assist in achieving a 
measure of uniformity among countries regarding derived intervention levels. 

9. The level of radiation to which an individual is exposed following ingestion of 
contaminated food depends on the radionuclide(s) present, the quantity of radioactivity 
consumed, and the individual's a g e , weight and metabolic characteristics. In order to 
develop general guidelines it is therefore necessary to make a series of decisions and 
assumptions concerning the level of exposure at which controls should be introduced, whether 
or not special consideration is required for particular population groups, the types of 
radionuclides likely to be present following an accident, and the amount of food consumed• 

10. An important initial decision which needs to be made is the level of exposure, expressed 
in terms of the absorbed dose, upon which the derived intervention levels are to be based. 
The Task Group recommended that 5 mSv be used as the reference level of dose for calculating 
derived intervention l e v e l s t h i s corresponds to the recommendation made by a WHO expert 
group on public health guidance in a radiological emergency which, at a meeting in Belgium in 
1985, selected 5 mSv as the dose below which control measures were unlikely to be 
necessary.^ It is also in line with the earlier recommendations of the International 
Commission on Radiological Protection on the accidental contamination of food.^ At this 
exposure level the predicted risk for fatal cancer over a lifetime (50 years) is 10"^. 

This degree of risk is not significantly different from that associated with exposure of 
populations in different parts of the world merely as a result of the natural variation in 
background radiation. It is also comparable with the level of exposure indoors due to 
inhalation of naturally occurring radon and its daughters, which in some areas exceeds 
10 mSv.^ It must be emphasized that the degree of risk predicted for an exposure of 5 mSv 
is two or three orders of magnitude greater than that achieved through current controls for 
normal operations at nuclear facilities. In the opinion of the Task Group a similar degree 
of control is not practicable in an accident situation, when the authorities are faced with 
the need to take quick remedial action which, in itself, should not give rise to undue cost 
and detriment to health. 

1 Sievert (Sv) is the unit of dose equivalent. It is the absorbed dose weighted 

according to the potential to do damage of the radiation that gives rise to it. One sievert 

also corresponds to one joule per kilogram. 

2 World Health Organization. Nuclear power: accidental releases 一 practical guidance 
for public health action. Copenhagen, 1987 (WHO Regional Publications, European Series 
No. 21). 

о J

 International Commission on Radiological Protection. Protection of the public in 
the event of major radiation accidents: principles for planning. Oxford, 1984 (ICRP 
Publication, No. 40). 

4 World Health Organization. Indoor air quality: radon and formaldehyde, 
Copenhagen, 1986. 
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11. The guidelines include an optimization technique developed by the International 
Commission on Radiological Protection for evaluation of health detriment and cost of remedial 
measures when the decision to intervene is being considered. In situations where the cost of 
intervention is low the optimization technique may indicate that remedial action be 
introduced below the 5 mSv dose. The Task Group also used the optimization procedure to 
verify, in a general sense, that the choice of 5 mSv as the reference level of dose was 
realistic in economic terms. 

12. Once a decision has been taken on the reference level of dose (5 mSv), this is 
translated into the corresponding radionuclide concentration in foods (Bq/kg). This requires 
knowledge of average food consumption patterns within the country or region of concern. The 
information is expressed as annual consumption according to major food groups such as 
cereals, vegetables, meat, etc. In calculating WHO guideline values, global information on 
food consumption patterns was compiled； data from approximately 130 countries provided the 
basis for establishing eight different regional patterns. On the basis of the maximum 
regional consumption in the different food groups, a hypothetical global diet was constructed 
for foods consumed in quantities greater than 20 kg per person per year. This value was 
chosen as the cut-off level, since extremely high contamination is necessary for foods 
consumed in lesser quantities to reach the reference level dose. For the calculation of WHO 
guideline values for derived intervention levels the consumption of 550 kg of food and 

700 litres of drinking-water per person per year was assumed. 

13. While each accident will result in discharge to the environment of different 
radionuclides, the Task Group agreed that the radionuclides most likely to be of concern 
were: Strontium-90, Iodine-131, Caesium-134, Caesium-137 and Plutonium-239. Although the 
presence of each of these radionuclides in food will produce a somewhat different dose when 
ingested in equal quantities, the differences are sufficiently small to allow the 
establishment of only two broad sets of derived intervention levels. One of these is for 
actinides, such as Plutonium-239, which have a general dose-per-unit intake of 10_6 Sv/Bq, 
and the other for all the other above-mentioned radionuclides, such as the radio-caesiums, 
which have a dose-per-unit intake of 10""^ Sv/Bq. These two dose-per-unit intake factors 
were used in the calculation of the guideline values. 

14. Since it is not possible to predict which foods will be contaminated by which 
radionuclides in the event of an accident, the WHO guideline values are based on the premise 
that only one radionuclide is involved and a single food group is affected. The guideline 
values so calculated are presented in Table 1. 

TABLE 1. GENERAL GUIDELINE VALUES (Bq/kg) 

Radionuclide Cereals 
Roots and 
tubers 

Vegetables Fruit Meat Milk Fish 
Drinking-

water 

Plutonium-239 
(1СГ

6

 Sv/Bq) 35 45 80 70 100 45 350 10 

Strontium-90 
Iodine-131 
Caesium-134 
Caesium-137 
(10"

8

 Sv/Bq) 3 500 4 500 8 000 7 000 10 000 4 500 35 000 1 000 

However, in any given accident it is likely that more than one radionuclide will contaminate 
foods in more than one food group. To provide for this eventuality a general additivity 
formula is included in the methodology. This formula apportions derived intervention values 
to accommodate multiple food contamination so that the total dose does not exceed the 
reference level of dose of 5 mSv. 

15. The Task Group considered that, while the guideline values would adequately protect the 
general population, special guideline values needed to be developed for infants. Table 2 
provides guideline values for infants for four radionuclides in milk and water, based oil a 
consumption of 275 litres each per year. 
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TABLE 2. GUIDELINE VALUES FOR INFANTS 

(Bq/1) 

Radionuclide Milk/Water 

Strontium-90 200 

Iodine-131 1 600 

Caesium-137 2 000 

Plutonium-239 20 

This was felt necessary since the infant diet is restricted to few foods and the 

dose-per-unit intake for Strontium-90 and Iodine-131 is higher in the infant. 

16. In the past WHO has fulfilled its responsibilities by prescribing the standards of 
safety which should be applied to safeguard public health from contamination of the 
environment. The months following the Chernobyl accident clearly demonstrated the need to 
establish international guideline values for derived intervention levels, and the WHO 
guidelines were developed in response to this need, and to facilitate contingency planning by 
Member States to deal with the accidental release of radionuclides• It should be emphasized, 
however, that such guideline values are only a part of the overall emergency plan and that it 
is equally important to be able to sample and analyse food in order to take the appropriate 
decisions to protect public health. 

Work of other international organizations 

17. Other international organizations - particularly IAEA, FAO, the Commission of the 

European Communities and OECD - have been involved in various aspects of radiation emergency 

planning, including guidance for intervention and derived intervention levels. 

18. IAEA has issued basic principles for the protection of the public in the event of a 
nuclear accident or radiological emergency; this document-^- gives guidance on control 
action that might be undertaken in all phases of an accident, including evacuation and 
sheltering, but provides little guidance applicable to the "far field". In another 
document^ procedures for calculating derived intervention levels are outlined for various 
control measures which are more applicable close to the accident than in the "far field". 
The accident at Chernobyl emphasized the need for revision of this advice so that it can also 
be applied to the "far field", and a comprehensive review of the IAEA documents is to be 
undertaken. 

19. Following the accident at Chernobyl the concern over the safety of food moving in 
international trade resulted in some Member States imposing non-tariff barriers to trade. As 
a result, in December 1986 FAO convened an expert consultation on recommended limits for 
radionuclide contamination of foods. This consultation developed Interim International 
Radionuclide Action Levels for Foods, and its report was circulated to the Member States of 
FAO early in 1987. FAO intended that this report form the basis of a recommendation for 
adoption by the Codex Alimentarius Commission in June 1987. However, in view of the fact 
that the WHO guideline values would not be finalized until September 1987 and the Fortieth 
World Health Assembly had requested that the matter of derived intervention levels be 
considered during the eighty-first session of the Executive Board in January 1988, it was 
agreed that the report of the FAO consultation be presented to the seventeenth session of the 
Codex Alimentarius Commission for information only, and that WHO and FAO consider the 
development of joint recommendations to the Codex Alimentarius Commission following the 
eighty-first session of the Executive Board. 

1 International Atomic Energy Agency. Principles for establishing intervention levels 
for the protection of the public in the event of a nuclear accident or radiological 
emergency. Vienna, 1985 (IAEA Safety Series, No. 72). — 

2 International Atomic Energy Agency. Derived intervention levels for application in 
controlling radiation doses to the public in the event of a nuclear accident or radiological 
emergency. Vienna, 1986 (IAEA Safety Series, No, 81). 



EB81 /29 
Page 6 

20. The Nuclear Energy Agency of OECD established an expert group which reviewed the 

emergency measures taken and the derived intervention levels adopted by its Member 

States;1 the data were made available to WHO, which used them in the development of the 

guidelines. 

21. In 1982 the Commission of the European Communities published a g u i d e
2

 reviewing the 
dose levels at which control measures such as evacuation, sheltering and the administration 
of stable iodine should be considered. While contamination of foodstuffs was mentioned, no 
derived intervention levels were suggested at that time. Soon after the Chernobyl accident 
interim regulations were introduced for foodstuffs imported into the European Community and 
the Council of Ministers agreed that lower levels would not be applied to trade in food 
within the Community. A revision of these levels was proposed to the Council of Ministers. 

1 OECD Nuclear Energy Agency. The radiological impact of the Chernobyl accident in 

OECD countries (in press). 

2 Commission of the European Communities. Radiological protection criteria for 

controlling doses to the public in the event of accidental releases of radioactive material. 

Luxembourg, 1982. 
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Corrigendum 

8 DEC. Ш 

Replace the figures in the column "Drinking-water" in Table 1 by the following: 

Drinking-
water 

700 

2. Replace Table 2 by the following: 

TABLE 2. GUIDELINE VALUES FOR INFANTS 
(Bq/1) 

Radionuclide Milk/Water 

Strontium-90 

Iodine-131 

Caesium-137 

160 

1 600 

1 800 

Plutonium-239 7 


