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PROPOSALS FOR ACTION BY THE COMMISSION IN RELATION TO 
. RADIONUCLIDE CONTAMINATION OF FOODS 

The Seventeenth Session of the Codex Alimentarius Commission, Rome, 
June/July 1987, called for speedy action by FAO and WHO in'arriving at a 
joint proposal on action to be taken by the Commission in relation to 
radionuclide contamination of foods, which could be reviewed by the 35th 
Session of the Executive Committee. The following document, prepared 
jointly by FAO, WHO and IAEA at an intersecretariat meeting held at FAO 
Headquarters, Rome, 9-11 March 1988, is submitted for consideration by the 
Executive Committee. 

Proposed FAO/WHO Levels for Radionuclide Contamination of Food 

in International Trade 

1. Purpose 

li The aim of this document is to provide to the Codex Alimentarius 

Commission joint FAO/WHO recommendations to control foods in international 

trade that have been accidentally contaminated with radionuclides. The goal 

is to provide a system that can be uniformly and simply applied by government 

authorities and yet one that achieves a level of public health protection to 

the individual that is more than adequate in the event of a nuclear accident. 

II. Background 

2. Following the April 1986 Chernobyl, USSR nuclear reactor accident, large 

amounts of radionuclides were released into the atmosphere and carried by 
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veather patterns prevailing at that time for many thousands of kilometers 

through Europe and the Northern Hemisphere. At the time of the Chernobyl 

accident there was a definite lack of comprehensive international guidance on 

radionuclide contamination and authorities responsible for agriculture, 

environment, health and trade were unable to take uniform action to control 

radionuclide contaminated food and feed. Differences between countries on 

acceptable levels of contamination of food led to confusion and disruption of 

trade. 

3. Compared with background radiation from natural and man-made sources 

that existed before the Chernobyl accident, exposure to X-rays for medical 

purposes and other types of radiation exposure, radiation protection experts 

pointed out that exposure to Chernobyl-related radionuclide contamination 

would add only a small increment to pre-Chernobyl levels of exposure. Due to 

the known carcinogenic and mutagenic effects of radiation and varying 

estimates of increased rates of cancer from Chernobyl-related contamination, 

many consumers were not reassured by these statements. 

4. For about four to six weeks after the Chernobyl accident confusion 

existed about whether or not to let children play outside, whether or not to 

plough under leafy green vegetables exposed to heavy fallout and whether or 

not interdiction of local and international shipments of foods and other 

agricultural products was warranted. Most countries that were directly 

affected by radioactive fallout from Chernobyl took significantly different 

and usually less restrictive approaches to control the levels of radionuclide 

contamination in food than those countries that were not directly affected. 

5. Following the widespread confusion and concern that existed after the 

Chernobyl accident, FAO, WHO and IAEA took action to provide additional 

guidance to member countries on appropriate responses to nuclear accidents. 

Other bodies such as the Organization for Economic Cooperation and Development 

(OECD) and the Commission of European Communities (CEC) also took action to 

provide guidance to their member countries. The International Commission on 

Radiation Protection (ICRP) also undertook to review its previous guidance on 

nuclear accident responses. 

6. Shortly after the Chernobyl accident, the Director-General of FAO called 

on the FAO Secretariat, working in close collaboration with WHO and IAEA, to 

develop limits for radionuclide contamination for foods in trade which could 
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be accepted by the FAO/WHO Codex Alimentarius Commission and utilized by FAO 

and WHO member countries to assure orderly trade in foods in the event of 

accidental contamination with radionuclides. The FAO Secretariat commenced 

this work through preparation of papers examining various aspects of the 

problem, which were reviewed by the December 1986 FAO Expert Consultation on 

Recommended Limits for Radionuclide Contamination of Foods. This 

Consultation included food control, radiation protection, and safety experts 

from several countries. The recommendations of the FAO Expert Consultation 

were transmitted by the FAO Director-General in January 1987 to all FAO member 

countries, all United Nations agencies and to all other known interested 

parties so that the FAO recommendations could be used as interim guidance in 

controlling foods in international commerce until all consultations and final 

recommendations were available from FAO, WHO and IAEA. 

7. The FAO Expert Consultation Report and recommendations were introduced 

into the Codex Alimentarius Commission approval and recommendation process by 

requesting the Codex Committee on Food Additives and Contaminants (CCFA) to 

consider the FAO report in its March 1987 meeting, prior to the June-July 1987 

Session of the Codex Alimentarius Commission (CAC). The CCFA reviewed and 

generally endorsed the FAO Expert Consultation report, commended FAO on its 

rapid action, and requested FAO and WHO to convene a Codex Working Group prior 

to or during the June-July CAC Session so that Codex member countries could 

include appropriate expertise in their delegations to consider the FAO Report 

in depth before any action by the CAC. A Working Group was scheduled as 

requested by CCFA to meet during the CAC session but was subsequently 

cancelled at the request of WHO which suggested postponing the CAC review 

until after WHO had completed its work on developing guideline values. The 

June-July 17th Session of the CAC took note of the CCFA recommendations, 

commended FAO for providing the only available international recommendations 

for radionuclide contamination in foods in trade and urged speedy completion 

of the WHO work so that a joint FAO/WHO approach could be reviewed for 

approval by the CAC Executive Committee in its July 1988 session. 

8. The FAO December 1986 Expert Consultation utilized food control 

principles to uniformly allocate the total amount of radioactivity from a dose 

of 5 millisieverts (5 mSv) over 100% of the food consumed. The FAO Expert 

Group assumed that all foods would be contaminated and utilized the most 

sensitive population group and body tissue in making its recommendations. On 

this basis, the group recommended interim international radioactivity action 
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levels in foods which were considerably lower than those recommended by other 

groups. The FAO interim values were not significantly different from some 

national levels and those adopted by the Commission of European Communities 

(CEC) soon after the Chernobyl accident. 

9« In assessments of acceptable contamination levels made by WHO, IAEA, 

OECD and the European Community Article 31 group in 1986-1987, approaches 

tended to concentrate on radiation protection and safety principles rather 

than food control and food law procedures. The dose level of 5 mSv was 

accepted by most groups as a basis for calculation. However, differences of 

assumptions about the percentage of food supply that might be contaminated and 

about which dose conversion factor should be used usually resulted in higher 

contamination levels than the FAO interim levels. 

10. During late 1986 and 1987 WHO engaged several consultants and held a 

preliminary meeting in April 1987 to prepare the WHO recommended 

health-related approach to radionuclide contamination in foods. In September 

1987, WHO held an expert consultation in Geneva and also invited participation 

of FAO, OECD, IAEA, ICRP and the Commission of the European Communities (CEC). 

The WHO Expert Consultation provided a methodology and guideline values 

which could be used by national authorities as a basis for setting their own 

levels. The reference level of dose was accepted as 5 mSv and food 

consumption was normalized to a hypothetical intake of 550 kg/y. The 

potentially contaminating radionuclides were divided into two main classes, 

the actinides such as Plutonium 239 and all others such as Caesium 137. Only 

food groups that were consumed in quantities greater than 20 kg/y were used in 

the calculation of the guideline values, and special values for infants were 

developed. Additivity of radionuclides contaminating one or more food groups 

was accommodated. These values, while assisting member states to develop 

their own levels, were considered too complex and unsuitable for application 

to international trade in food. 

11. In January 1988, the WHO Executive Board urged the Director-General to 

continue to cooperate with FAO in developing uniform recommendations on 

maximum levels regarding radionuclides in food moving in international trade 

for consideration and adoption by the Codex Alimentarius Commission. 

12. The principles applied to the control of contamination of foods moving 

in international trade are similar to those used in national food control 
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legislation. These have been successfully applied by the Codex Alimentarius 

Commission in making recommendations about environmental contaminants such as 

lead, cadmium and mercury in food, and are the basis for current work on the 

establishment of guideline levels for aflatoxins. These food protection 

principles are based on the utilization of safety factors which assure the 

consumer of wide margins of safety beyond the basic levels derived from known 

health and toxicology research data. At the same time they provide national 

food control authorities with simple and uniform levels which can be applied 

to all foods moving in trade, whatever their origin, and whatever their 

destination in the distribution chain after clearance by control officials. 

13. In most countries, national food law prohibits sale or shipment of food 

contaminated with poisonous or deleterious substances. However it is 

recognized that certain low levels of contaminants are unavoidably present in 

food and maximum levels for their occurrence have to be set to protect the 

safety of food supplies to all consumers. In arriving at a contaminant 

level, toxicological data on test animals are reviewed, and a series of 

conservative assumptions and safety factors are applied in setting the 

contamination level to be used for regulatory food control purposes. If a 

no-effect level has been demonstrated in controlled animal feeding tests, that 

level is the departure point for applying conservative assumptions and safety 

factors to arrive at a much lower contamination level for foods for human 

consumption. For contaminants such as radionuclides or mycotoxins where a 

no-effect level cannot be established, additional considerations are applied 

in setting contaminant levels which acknowledge the impossibility of avoiding 

all inadvertent contamination of foods with these substances. 

14. The FAO Expert Consultation in December 1986 recommended interim limits 

for radionuclides in food. At that time, these were regarded as interim 

levels which would probably need revision at a later date as a result of the 

experience gained from the Chernobyl accident. It is recognized that both 

the FAO and WHO guideline values require specific knowledge of the profile of 

contamination and are not necessarily applicable to the control of future 

unknown accidental contamination through existing food control legislation. 

15. It is therefore necessary to develop values that can be readily applied 

to future accidents under existing food control legislation. 
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III. DERIVATION OF VALUES 

16. On examination, the approaches of WHO and FAO, and indeed of other 

organizations, are basically similar. They all assume a reference level of 

dose (usually 5 mSv), a total average food consumption rate, a dose per unit 

intake factor for various radionuclides and a pattern of food consumption, and 

calculate the levels by the following formula: 

RLD 

Level = m x d 

m 

Where RLD = Reference Level of Dose (Sv) 

m = mass of food consumed (kg) 

d = dose per unit intake factor (Sv/Bq) 

17. Controlling radionuclide contamination of foods moving in international 

trade requires simple, uniform and easily applied values. On this basis, it 

is clear that for regulatory purposes a simpler approach based on the 

measurement of total gamma activity is appropriate. This approach is one 

that can be uniformly applied by government authorities and yet one that 

achieves a level of public health protection to individuals that is considered 

more than adequate in the event of a nuclear accident. 

18. In making these joint FAO/WHO recommendations the following assumptions 

have been made in calculating the recommended levels: 

1. 5 raSv is the reference level of dose 

2. 550 kg of food is consumed in a year, all of which is 

contaminated 

3. Dose per unit intake factors for the radionuclides of concern 

( I, Cs, Cs, Sr and actinides) can be conveniently 

divided into two classes, the actinides with a dose per unit 

intake of 10 Sv/Bq and all others with 10 Sv/Bq. 

19. Applying these assumptions to the above formula, the level for "other" 

radionuclides will be: 
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5 x 10 

550 x 10 

-3 

-8 
= 909 Bq/kg 

which can then be rounded to 1000 Bq/kg. For the actinides this value would 

be 10 Bq/kg, as the dose per unit intake factor is 100 times larger. 

20. It is recognized that the infant poses a special problem as a result of 

its sensitivity. It is felt that 1000 Bq/1 does not adequately protect the 
90 infant when drinking milk contaminated with Sr since the dose per unit 

intake factor is of the order of 10~ Sv/Bq. For this reason, a level of 100 
90 131 

Bq/kg is proposed for Sr in milk and infant food. I in milk is judged 

to be of less importance even though the dose per unit intake factor is higher 

for infants. If the value of 1000 Bq/1 is applied, the infant would need to 

consume approximately 18 litres of milk contaminated to this level to exceed 

the reference level of dose. At 0.75 1/day, this represents about 24 days of 

ingestion of milk contaminated to this level. This is not considered to be a-

likely eventuality and in view of its short effective half life no special 
131 values are suggested for I in milk and infant food. 

21. The proposed levels are tabulated below: 

TABLE 1 

Proposed FA0/WH0 levels for Radionuclides in 

Food moving in international trade 

Actinides 
90 

90 
Sr in milk and infant food 

Sr in other food 

10 Bq/kg 

100 Bq/kg 

1000 Bq/kg 

All other radionuclides 1000 Bq/kg total gamma 

activity 

NOTES: Dried or concentrated products should be considered on the basis of 

the food prepared for consumption. The level given should therefore be 

multiplied by the same factor used for dilution or reconstitution. 
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22. The levels are based on very conservative assumptions and are 

intended to be used as values below which no food control restrictions need 

to be applied. Measured values above these levels are not necessarily of 

public health concern but should alert the competent food control 

authorities for the need to assess the potential health detriment. 

23. These levels are also intended to be applied to accident situations 

and not to naturally occurring radionuclides in foods. 

24. The levels suggested are designed to apply particularly to foods in 

international trade, but both FAO and WHO have called attention in their 

expert meeting reports to special consideration which might apply to 

certain classes of food which are consumed in small quantities, such as 

spices. Some of these foods grown in areas affected by the Chernobyl 

accident fall-out contained high levels of radionuclides following the 

aca^dent. Because they represent a very small percentage of total diets 

ana hence would be very small additions to the total dose, application of 

the suggested levels to products of this type may be unnecessarily 

restrictive. FAO and WHO are aware that policies vary at present in 

different countries regarding such classes of food and suggest that further 

Codex Alimentarius Commission consideration could be given to a more 

uniform approach tc harmonize international trade practices for minor 

dietary components. 


