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PROPOSED DRAFT REVISED GUIDELINE LEVELS FOR RADIONUCLIDES IN FOODS FOR
USE IN INTERNATIONAL TRADE

(at Step 3 of the Elaboration Procedure)

(prepared by European Community and the IAEA with the assistance of Belgium, Finland, France, Germany,
Switzerland, the United Kingdom and the United States)

Governments and international organizations in Observer status with the Codex Alimentarius
Commission wishing to submit comments at Step 3 on the following subject matter are invited
to do so no later than 31 January 2006 as follows: Netherlands Codex Contact Point,
Ministry of Agriculture, Nature and Food Quality, P.O. Box 20401, 2500 E.K., The Hague, The
Netherlands (Telefax: +31.70.378.6141; E-mail: info@codexalimentarius.nl - preferably), with
a copy to the Secretary, Codex Alimentarius Commission, Joint FAO/WHO Food Standards
Programme, Viale delle Terme di Caracalla, 00100 Rome, Italy (Telefax: +39.06.5705.4593; E-

mail: Codex@fao.org - preferably).

INTRODUCTION

Report of the Working Group meeting on the Revised Codex Guideline Levels for Radionuclides in
Foods for Use in International Trade

1. The 37" Session (April 2005) of the Codex Committee on Food Additives and Contaminants
(CCFAC) returned' the draft revised Guideline Levels for Radionuclides in Foods for Use in International
Trade® to Step 2 for revision by a Working Group led by the European Community and the IAEA® for
circulation, comments at Step 3 and consideration at its next session. It was further agreed that the Working
Group would consider the current draft text in its entirety, with a particular emphasis on:

. Revisions to the Scope of the guidelines to clarify that the guideline levels only apply in
situations related to nuclear accidents or radiological events and do not apply to routine
monitoring purposes.

. The separation of guideline levels specific to general and infant food categories.
! ALINORM 05/28/12, paragraph 215
2 ALINORM 04/27/12, Appendix XXII

With the assistance of Belgium, Egypt, Finland, France, Germany, Switzerland, the United Kingdom and the
United States
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2. The ad hoc Working Group on the proposed draft Revised Guideline Levels for Radionuclides in
Foods for Use in International Trade met at IAEA Headquarters in Vienna, Austria from 8-9 September 2005.
The meeting was attended by representatives from Belgium (Patrick Smeesters), Finland (Riitta Hénninen),
France (André Jouve), Germany (Hans Landfermann and Regina Raguse), Switzerland (Christophe Murith),
the United Kingdom (Jillian Spindura and Cathy Alexander), the United States of America (Nega Beru) and
the European Commission (Michel Herzeele). David Byron (FAO/IAEA) and Augustin Janssens (EC)
served as moderators; Didier Louvat and Mikhail Balonov served as the IAEA Host Secretariat.

3. The Working Group had for its information and consideration a background historical summary of the

elaboration of the Codex guideline levels for radionuclides in foods (1989-present); the Opinion of the EC
Article 31 Group of Experts on the proposed draft Codex Guideline Levels for Radionuclides in Foods for
Use in International Trade; an extract from the report of the 37th Session (April 2005) of the CCFAC
(ALINORM 05/28/12, paragraphs 206-215), and the latest version of the proposed draft Revised Guideline
Levels for Radionuclides in Foods for Use in International Trade arising from the 36th Session (March 2004)
of the CCFAC (ALINORM 04/27/12, Appendix XXII).

4. Asrequested by the 37th Session of the CCFAC, the Working Group reviewed and reached consensus
on the attached (see Appendix) draft text in its entirety, with particular emphasis on revisions to the scope of
the guidelines to clarify that the guideline levels only apply in situations related to nuclear or radiological
emergencies and do not apply to routine monitoring purposes, and to the separation of guideline levels
specific to general and infant food categories. In reaching this consensus, the Working Group also made
additional consequential amendments to the text.

REQUEST FOR COMMENTS

5. Governments and international organizations are invited to comment at Step 3, as directed above, on
the proposed draft revised Guideline Levels for Radionuclides in Foods Contaminated Following a Nuclear
or Radiological Emergency for Use in International Trade as contained in the Appendix to this document.
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APPENDIX

PROPOSED DRAFT REVISED GUIDELINE LEVELS FOR RADIONUCLIDES IN FOODS
CONTAMINATED FOLLOWING A NUCLEAR OR RADIOLOGICAL EMERGENCY
FOR USE IN INTERNATIONAL TRADE

(At Step 3 of the Elaboration Procedure)
TABLE 1: GUIDELINE LEVELS (IN Bq/kg) FOR RADIONUCLIDES IN FOODS

Radionuclides in Foods Guideline Level (Bq/kg)
Infant Other
Foods* Foods
238Pu, 23°Pu, 240Pu, A 1 10
()OSI', 106Ru’ 1291’ 1311’ 235U 100 100
38, DCo, ¥sr, ™Ru, P'Cs, P'Cs, MCe, | 1000 1000
192
Ir
H**, C, P Te 1000 10000
* When intended for use as such.
** This represents the value for organically bound tritium.

Scope: The Guideline Levels apply to radionuclides contained in foods destined for human consumption and
traded internationally, which have been contaminated following a nuclear or radiological emergency”. These
guideline levels apply to food after reconstitution or as prepared for consumption, i.e., not to dried or
concentrated foods, and are based on an intervention exemption level of 1 mSv in a year.

Application: As far as generic radiological protection of food consumers is concerned, when radionuclide
levels in food do not exceed the corresponding Guideline Levels, the food should be considered as safe for
human consumption. When the Guideline Levels are exceeded, national governments shall decide whether
and under what circumstances the food should be distributed within their territory or jurisdiction. National
governments may wish to adopt different values for internal use within their own territories where the
assumptions concerning food distribution that have been made to derive the Guideline Levels may not apply,
e.g., in the case of wide-spread radioactive contamination. For foods that are consumed in small quantities,
such as spices, that represent a small percentage of total diet and hence a small addition to the total dose, the
Guideline Levels may be increased by a factor of 10.

Radionuclides: The Guideline Levels do not include all radionuclides. Radionuclides included are those
important for uptake into the food chain; are usually contained in nuclear installations or used as a radiation
source in large enough quantities to be significant potential contributors to levels in foods, and; could be
accidentally released into the environment from typical installations or might be employed in malevolent
actions. Radionuclides of natural origin are generally excluded from consideration in this document.

In Table 1, the radionuclides are grouped according to the guideline levels rounded logarithmically by orders
of magnitude. Guideline levels are defined for two separate categories “infant foods” and “other foods”. This
is because, for a number of radionuclides, the sensitivity of infants could pose a problem. The guideline
levels have been checked against age-dependent ingestion dose coefficients defined as committed effective
doses per unit intake for each radionuclide, which are taken from the "International Basic Safety Standards"
(IAEA, 1996)’.

For the purposes of this document, the term “emergency” includes both accidents and malevolent actions.
Food and Agriculture Organization of the United Nations, International Atomic Energy Agency, International
Labour Office, OECD Nuclear Energy Agency, Pan American Health Organization, World Health Organization
(1996) International Basic Safety Standards for Protection against lonizing Radiation and for the Safety of
Radiation Sources, IAEA, Vienna.
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Multiple radionuclides in foods: The guideline levels have been developed with the understanding that
there is no need to add contributions from radionuclides in different groups. Each group should be treated
independently. However, the activity concentrations of each radionuclide within the same group should be
added together®.

For example, if **Cs and "*’Cs are contaminants in food, the guideline level of 1000 Bq/kg refers to the summed
activity of both these radionuclides.
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ANNEX 1

SCIENTIFIC JUSTIFICATION FOR PROPOSED DRAFT REVISED GUIDELINE
LEVELS FOR RADIONUCLIDES IN FOODS CONTAMINATED FOLLOWING
A NUCLEAR OR RADIOLOGICAL EMERGENCY

The proposed draft revised Guideline Levels for Radionuclides in Foods and specifically the values
presented in Table 1 above are based on the following general radiological considerations and experience of
application of the existing international and national standards for control of radionuclides in food.

Significant improvements in the assessment of radiation doses resulting from the human intake of radioactive
substances have become available since the Guideline Levels were issued by the Codex Alimentarius
Commission in 1989’ (CAC/GL 5-1989).

Infants and adults: The levels of human exposure resulting from consumption of foods containing
radionuclides listed in Table 1 at the suggested guideline levels have been assessed both for infants and
adults and checked for compliance with the appropriate dose criterion.

In order to assess public exposure and the associated health risks from intake of radionuclides in food,
estimates of food consumption rates and ingestion dose coefficients are needed. According to Ref. (WHO,
1988) it is assumed that 550 kg of food is consumed by an adult in a year. The value of infant food and milk
consumption during first year of life used for infant dose calculation equal to 200 kg is based on
contemporary human habit assessments (F. Luykx, 1990%; US DoH, 1998°; NRPB, 200310). The most
conservative values of the radionuclide-specific and age-specific ingestion dose coefficients, i.e. relevant to
the chemical forms of radionuclides which are most absorbed from the gastro-intestinal tract and retained in
body tissues, are taken from the (IAEA, 1996).

Radiological criterion: The appropriate radiological criterion, which has been used for comparison with the
dose assessment data below, is a generic intervention exemption level of around 1 mSv for individual annual
dose from radionuclides in major commodities, e.g. food, recommended by the International Commission on
Radiological Protection as safe for members of the public (ICRP, 1999)"".

Naturally occurring radionuclides: Radionuclides of natural origin are ubiquitous and as a consequence
are present in all foodstuffs to varying degrees. Radiation doses from the consumption of foodstuffs typically
range from a few tens to a few hundreds of microsieverts in a year. In essence, the doses from these
radionuclides when naturally present in the diet are unamenable to control; the resources that would be
required to affect exposures would be out of proportion to the benefits achieved for health. These
radionuclides are excluded from consideration in this document as they are not associated with emergencies.

The Codex Alimentarius Commission at its 18th Session (Geneva 1989) adopted Guideline Levels for

Radionuclides in Foods Following Accidental Nuclear Contamination for Use in International Trade (CAC/GL

5-1989) applicable for six radionuclides (*’Sr, "', ¥’Cs, **Cs, *°Pu and **'Am) during one year after the

nuclear accident.

F. Luykx (1990) Response of the European Communities to environmental contamination following the

Chernobyl accident. In: Environmental Contamination Following a Major Nuclear Accident, IAEA,

Vienna, v.2, 269-287.

? US DoHHS (1998) Accidental Radioactive Contamination of Human Food and Animal Feeds:
Recommendations for State and Local Agencies. Food and Drug Administration, Rockville.

10 K. Smith and A. Jones (2003) Generalised Habit Data for Radiological Assessments. NRPB Report W41.

International Commission on Radiological Protection (1999). Principles for the Protection of the Public in

Situations of Prolonged Exposure. ICRP Publication 82, Annals of the ICRP.
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One-year exposure assessment: It is conservatively assumed that during the first year after major
environmental radioactive contamination caused by a nuclear or radiological emergency it might be difficult
to readily replace foods imported from contaminated regions with foods imported from unaffected areas.
According to FAO statistical data the mean fraction of major foodstuff quantities imported by all the
countries worldwide is 0.1. The values in Table 1 as regards foods consumed by infants and the general
population have been derived to ensure that if a country continues to import major foods from areas
contaminated with radionuclides, the mean annual internal dose of its inhabitants will not exceed around 1
mSv (see Annex 2). This conclusion might not apply for some radionuclides if the fraction of contaminated
food is found to be higher than 0.1, as might be the case for infants who have a diet essentially based on milk
with little variety.

Long-term exposure assessment: Beyond one year after the emergency the fraction of contaminated food
placed on the market will generally decrease as a result of national restrictions (withdrawal from the market),
changes to other produce, agricultural countermeasures and decay.

Experience has shown that in the long term the fraction of imported contaminated food will decrease by a
factor of a hundred or more. Specific food categories, e.g. wild forest products, may show persistent or even
increasing levels of contamination. Other categories of food may gradually be exempted from controls.
Nevertheless, it must be anticipated that it may take many years before levels of individual exposure as a
result of contaminated food could be qualified as negligible.
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ANNEX 2

ASSESSMENT OF HUMAN INTERNAL EXPOSURE WHEN
THE GUIDELINE LEVELS ARE APPLIED

For the purpose of assessment of the mean public exposure level in a country caused by the import of food
products from foreign areas with residual radioactivity, in implementing the present guideline levels the
following data should be used: annual food consumption rates for infants and adults, radionuclide- and age-
dependent ingestion dose coefficients and the import/production factors. When assessing the mean internal
dose in infants and adults it is suggested that due to monitoring and inspection the radionuclide concentration
in imported foods does not exceed the present guideline levels. Using cautious assessment approach it is
considered that all the foodstuffs imported from foreign areas with residual radioactivity are contaminated
with radionuclides at the present guideline levels.

Then, the mean internal dose of the public, E (mSv), due to annual consumption of imported foods
containing radionuclides can be estimated using the following formula:

E=GL(A) - M(A): ejne(A) - IPF
where:
GL(A) is the Guideline Level (Bq/kg)
M(A) is the age-dependent mass of food consumed per year (kg)
eing(A) is the age-dependent ingestion dose coefficient (mSv/Bq)
IPF is the import/production factor'? (dimensionless).

Assessment results presented in Table 2 both for infants and adults demonstrate that for all the twenty
radionuclides doses from consumption of imported foods during the 1% year after major radioactive
contamination do not exceed 1 mSv. It should be noted that the doses were calculated on the basis of a value
for the IPF equal to 0.1 and that this assumption may not always apply, in particular to infants who have a
diet essentially based on milk with little variety.

It should be noted that for *’Pu as well as for a number of other radionuclides the dose estimate is
conservative. This is because elevated gastro-intestinal tract absorption factors and associated ingestion dose
coefficients are applied for the whole first year of life whereas this is valid mainly during suckling period
recently estimated by ICRP to be as average first six months of life (ICRP, 2005"). For the subsequent six
months of the first year of life the gut absorption factors are much lower. This is not the case for ’H, M, ¥s,
iodine and caesium isotopes.

As an example, dose assessment for ’Cs in foods is presented below for the first year after the area
contamination with this nuclide.

For adults: E = 1000 Bq/kg 550 kg -1.3-10° mSv/Bq 0.1 = 0.7 mSv;
For infants: E = 1000 Bq/kg 200 kg -2.1:10° mSv/Bq -0.1 = 0.4 mSv

The import/production factor (IPF) is defined as the ratio of the amount of foodstuffs imported per year from

areas contaminated with radionuclides to the total amount produced and imported annually in the region or

country under consideration.

International Commission on Radiological Protection (2005) Doses to Infants from Radionuclides Ingested in
Mothers Milk. To be published.
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ASSESSMENT OF EFFECTIVE DOSE FOR INFANTS AND ADULTS FROM
INGESTION OF IMPORTED FOODS IN A YEAR

8

TABLE 2

Guideline Level (Bq/kg) Effective dose (mSv)
Radionuclide 1* year after major
Infant foods | Other foods contamination
Infants Adults
>¥py 0.08 0.1
*py 1 10 0.08 0.1
“Opy 0.08 0.1
TAm 0.07 0.1
Gy 0.5 0.2
"Ru 0.2 0.04
297 100 100 0.4 0.6
BT 0.4 0.1
2y 0.7 0.3
39 0.2 0.04
“Co 1 0.2
K, 0.7 0.1
BRu 1000 1000 0.1 0.04
Bics 0.5 1
Bcs 0.4 0.7
Hce 1 0.3
21y 0.3 0.08
SH* 0.002 0.02
Hc 1000 10000 0.03 0.3
PT¢ 0.2 0.4

* This represents the value for organically bound tritium.



