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1 INTRODUCTION 

The radiation protection philosophy of today as recommended by the ICRP distinguishes 
between (a) the introduction of a practice which causes either actual exposures or 
probabilities of exposure and therefore will add radiation doses to the existing back
ground, and (b) intervention situations in which radiation exposures can be reduced only 
by intervention in order to put exposed people in a better position. 

In intervention situations such as the post-Chernobyl situation or radon in 
dwellings, the radiation sources, pathways, and exposed individuals are already present 
when the decisions on control measures are being considered. The reduction of radiation 
doses can therefore be achieved only by intervention. The protective measures forming 
a programme of intervention, which always have some disadvantages, should each be 
justified on its own merit in the sense that it should do more good than harm, and its 
form, scale, and duration should be optimised so as to maximise the net benefit. 

The dose limits are intended for use in the control of practices and not for 
intervention. The use of these dose limits, or of any other pre-determined dose limits, as 
the basis for deciding on intervention might involve measures that would be out of all 
proportion to the benefit obtained and would be in conflict with the principle of 
justification of an intervention. However, at some level of individual dose, which would 
cause serious deterministic effects, some kind of intervention will become almost always 
justified. 

2 THE INTERNATIONAL COMMISSION ON RADIOLOGICAL 
PROTECTION (ICRP) 

In 1977 the ICRP published its Publication 26 (1CRP77). It was stated herein that because 
of the great variability of the circumstances in which remedial actions might be 
considered in accident situations, it would not be possible for the Commission to 
recommend Intervention Levels that would be appropriate for all occasions. However, 
countermeasures for protecting the population 'should be based on a balance of the 
detriment which it carries and the reduction in die exposure which it can achieve'. 

In 1984 ICRP published its Publication No. 40 (ICRP84) with the purpose of 
providing guidance for the use of those responsible for planning protective actions to be 
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taken after nuclear accidents with releases of such a magnitude that off-site emergency 
response would be required. 

In the new general radiation protection recommendations from ICRP in Publication 
No. 60 (ICRP90) a generalised description is given of the system for radiation protection 
in existing exposure situations such as radon in dwellings and accident/emergency 
situations. 

Publication 40 has be^n revised and published as Publication 63 (ICRP93). It gives 
recommendations on how optimised intervention levels can be established and also 
numerical guidance on intervention levels for urgent and later countermeasures. 

ICRP Publication 60 
In existing exposure situations, i.e. existing at the time when control procedures are being 
considered, the choice of action is limited. The most effective action, that applied at the 
source, is rarely available and controls have to be applied in the form of intervention. 

The system of radiological protection for intervention is based on the following 
general principles: 

(a) The proposed intervention should do more good than harm, i.e. the reduction in 
detriment resulting from the reduction in dose should be sufficient to justify the 
harm and the costs, including social costs, of the intervention. 

(b) The form, scale, and duration of the intervention should be optimised so that the 
net benefit of the reduction of dose, i.e. the benefit of the reduction in radiation 
detriment, less the detriment associated with the intervention, should be maximised. 

Dose limits do not apply in the case of intervention. Principles (a) and (b) can lead to 
intervention levels which give guidance to the situations in which intervention is 
appropriate. There will be some level of projected dose above which, because of serious 
deterministic effects, intervention will almost always be justified. The process of 
justification and optimisation both apply to the protective action, so it is necessary to 
consider them together when reaching a decision. 

Justification is the process of deciding that the disadvantages of each component 
of intervention, i.e. of each protective action or, in the case of accidents, each coun-
termeasure, are more than offset by the reductions in the dose likely to be achieved. 

Optimisation is the process of deciding on the method, scale and duration of the 
action so as to obtain the maximum net benefit. In simple terms, the difference between 
the disadvantages and the benefits, expressed in the same terms, e.g. monetary terms, 
should be positive for each countermeasure adopted and should be maximised by setting 
the details of that eountermeasure. 

The benefit of a particular count ermeasure within a programme of intervention 
should be judged on the basis of the reduction (dose subtraction) in dose achieved or 
expected by that special countermeasure, the avertable dose. Thus each counter measure 
has to be considered on its own merits. For example, decisions about the control of 
individual foodstuffs are independent of decisions about other foodstuffs, and of decisions 
about sheltering or evacuation. If, however, the total dose to some individuals is so high 
as to be unacceptable in any circumstances, the feasibility of additional countermeasures 
influencing the major contributions to the total dose should be urgently reviewed. Doses 
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causing serious deterministic effects or a wry high probability of stochastic effects would 
call for such review. 

ICRP Publication 63 
In ICRP Publication 40 (ICRP84), general principles for planning intervention after an 
accident over short times and generally near to accidents were set out. Publication 63 
(ICRP93) updates and extends this earlier publication and includes quantitative guidance 
on intervention levels. This guidance covers Ule introduction of such protective actions 
over very short times, their introduction and continuation following periodic review over 
protracted timescales lasting perhaps years and intervention over larger areas. 

Publication 63 establishes for each protective action an almost always justified 
intervention level which is defined as the level of avertable dose above which it is likely 
that intervention is almost always justified. In addition, the publication recommends that 
the optimised intervention level that would be achievable in practice depending on the 
accidental and site specific circumstances is likely to be no more than a factor of ten 
below the almost always justified value. The recommended intervention levels in 
Publication 63 are given in Table 1 (ICRP93). 

Table I Summary of Recommended Intervention Levels (ILs) from ICRP Publica
tion 63 (ICRP93). 

Intervention Levels of avertable dose or avertable activity concentration 

Protective 
measure 

Always always 
justified 

(mSv) 

Range of 
optimised values 

(mSv) 

Sheltering 
(less than 1 day) 50"» 5 - 50'" 

Iodine prophylaxis 500°" 50 - 500"" 

Evacuation 
(less than 1 week) 

500» 
5,000"' 

50 - 500'" 
500 - S.OOO"1 

Relocation 1,000"' 5-15 mSv/monuY" 

Restriction on a single 
foodstuff 

10 mSv in a year"" 1 - lOkBqkg-' 
10 - 100 Bq-kg'1 

(ft) Level of avertable effective dose 
(b) Level of avertable equivalent dose to thyroid 
(e) Level of avertable equivalent dose to skin 
(d) Level of avertable effective dose committed in a year 
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3 THE INTERNATIONAL ATOMIC ENERGY AGENCY (IAEA) 

Basic Principles 
In 1985 the International Atomic Energy Agency (IAEA) published Safety Series No. 72 
(IAEA85) to provide guidance on the radiological protection criteria with regard to 
planning and preparedness for responding to nuclear accidents or radiological emergen
cies. Most of this guidance reflected the content in the ICRP Publication 40 (ICRP84) 
although some minor changes were introduced. 

In 1991, a revised Safety Series No. 72 was developed that clarified the guidance 
with respect to intervention, and provided illustrative examples of how intervention levels 
are to be established in emergency plans. Since the draft was produced, it became more 
and more clear from the experience of the Chernobyl accident recovery that there was a 
need for a simple set of internationally consistent intervention levels that could have some 
generic application. Because of the need to have international consensus on the values of 
these generic intervention levels, an Advisory Group developed proposals that were 
published in a Technical Document (1AEA93). This interim report was circulated to all 
Member States of the IAEA and to other organisations for comments. 

In September 1993, the IAEA convened a Technical Committee on Intervention 
after Accidents, which modified the text and values proposed in the TECDOC-698, taking 
account of the many comments received from Member States and international 
organisations and combined them with the draft revision of Safety Series No. 72. The 
result of this work is a Safety Guide, that represents the international consensus reached 
on principles for intervention and numerical values for Generic Intervention Levels. The 
Safety Guide will be published as Safety Series No. 109 in May 1994 (IAEA94). 

The basic principles upon which the Generic Intervention Levels have been 
developed in Safety Series No. 109 are as follows: 

(a) Intervention to avoid seriuos health effects should be carried out as a first priority. 

(b) Protective actions to avoid delayed health effects should be initiated when they will 
produce more good than harm in the affected population, and 

(c) These actions should be introduced and withdrawn at levels that produce a 
maximum net benefit to the population. 

Generic Intervention Levels 
The generic intervention levels for urgent and longer term protective actions in Safety 
Series No. 109 have been chosen based on the justification and optimisation principles 
and the following premises: 

• national authorities will spend the same resources on radiation health risks as on 
other similar health risks; 

• physical risks from the action are taken into account; 

• disruption to individuals, such as livelihood or to resources, is considered; 
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• 'good' and 'harm' of psychological nature are excluded (although unpredictable, 
these are taken to result in a null net benefit); 

* political, cultural, and other social factors (such as disruption) are excluded 
(because they will be considered separately). 

The above relatively simple premises are considered appropriate for the selection of 
internationally applicable generic intervention levels. The selected values for urgent and 
long term protective actions are given in Table II. 

Table II Generic intervention levels for sheltering, evacuation, iodine prophylaxis, 
temporary relocation and permanent resettlement from IAEA Safety Series 
No. 109 (1AEA94). 

Protective action 
Generic Intervention Level 

(dose avertable*'* by the 
protective action) 

Sheltering 10 mSv(bl 

Evacuation 50 mSv(cl 

Iodine prophylaxis 100 mGy due to radio iodine^* 

Temporary relocation 

Permenent resettlement 

Initiate at 30 mSv in a month; 
suspend at 10 mSv in a month or if 

relocation time would exceed 1-2 years 

(a) Sum of externa] and committed internal effective dose, unless noted. 

(b) This generic level has been optimised for the maximum anticipated period of sheltering (2 days). 
Authorities may advise sheltering at lower intervention levels for shorter periods, or to facilitate further 
protective actions, e.g. evacuation. 

(c) This generic level has been optimised for the maximum anticipated period of evacuation (7 days). 
Authorities may initiate evacuation at lower intervention levels for shorter periods and also where 
evacuation can '.e carried out quickly and easily, e.g. for small groups of people. Higher intervention 
levels may be appropriate in situations where evacuation would be difficult, e.g. for large populations 
or in the case of inadequate trans portal ion, 

(d) Committed dose to the thyroid. 

Control of food and water may have to be considered under three different circumstances: 
where alternative supplies are available; where alternative supplies are scarce; and for 
distribution in international trade. The generic intervention levels for use by national 
authorities when alternative supplies of food are available are given in Table [II. In 
situations where extensive restrictions on food supplies could result in nutritional 
deficiencies or, in the extreme, starvation, case-by-case evaluations will be required. In 
most such situations relocation will be indicated, and alternative food made available. 
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However, when this is not possible, the radiation hazard must be considered realistically 
in comparison to competing health hazards, and higher intervention levels should 
invariably be adopted. 

Table III. Generic Intervention Levels for foodstuffs from IAEA Safety Series No, 
109 (IAEA94). 

Recommended Intervention Levels (kBq*kg'1) 

Radionuclides Food destined for 
general consumption 

Milk, Infant foods 
and Drinking Water 

'"•"'Cs. ""''"Ru, "Sr 
1 

1 

"'I 
1 

0.1 "Sr 0.1 0.1 

-"Am, s'-s'Pu 0.01 0.001 

The intervention levels that would emerge from an optimisation in the situation where 
alternative supplies are scarce would be similar to the values recommended by ICRP in 
Table I. For example, for ^-emitters like 1 3 4 , 1 3 7Cs and 131I in milk and vegetables, the 
optimised intervention level for withdrawal and substitution would be about one to about 
ten kBq/kg. For meat and milk products, the corresponding intervention level would be 
about ten to about a hundred kBq/kg. 

Operational Intervention Levels 
Because of the inherent difficulty of forecasting doses that could be averted, there is a 
merit in establishing surrogate quantities which can be more readily addressed from 
conditions pertaining when decisions need to be made. The operational quantities that can 
easily be measured after an accident include air concentration, surface contamination 
density and dose rates. The relationship between these quantities and the avertable dose 
will vary considerably with the circumstances of the accident and nature of contamination. 
The operational quantities would, therefore, be both accident and site specific but would 
still be inextricably linked to the avertable dose. 

In general terms, the avertable dose, AEcrp, from exposure to a single radionucli
de, r, and pathway, p, which could be averted by implementing a countermeasure, c, is 
given by the following dose subtraction: 

r.ry> rj> c,rf 

where Erp is the dose without any countermeasure and £ r f J , is the dose after implemen
ting the countermeasure, c. 

The avertable dose, Af^, from exposure to radionuclide, r, and all exposure 
pathways by implementing the countermeasure, c, can be calculated as the sum of 
avertable doses from each pathway, p: 

6 



^ , = £»^r. (2) 

If the sum of avertable doses from all the relevant pathways would exceed the 
intervention level of avertable dose, lLft for that specific countermeasure c, i.e. if: 

AEcr £ lLr (3) 

then the countermeasure should be implemented. 
The nuclide specific avertable dose from all the relevant pathways can be expressed 

by an operational (measurable) quantity, qt like air concentration, C, or surface 
contamination density, Q: 

If the radionuclide specific intervention level of avertable dose for the countermeasure, 
c, is tLc, then the operational quantity, qy is the operational intervention level, OlLerr 

for countermeasure, c, and radionuclide, r. 

AE<J4=QJ = lL< ** 0IKfA = Q* ( 5 ) 

Consequently, the implementation of the countermeasure, c, should be introduced if die 
operational quantity exceeds the operational intervention level: 

q S OILc =* implement countermeasure c (6) 

A simple method for calculating the operational intervention level for a particular 
combination of operational quantity and countermeasure is to use avertable doses from 
each relevant exposure pathway assuming a unit value of the operational quantity, q. The 
intervention level in terms of avertable dose would determine the operational intervention 
level as follows: 

OlLr = lbl (7) 

It should be recognised that in the calculation of åEcrf(q= 1), site specific parameters like 
location factors, filtration factors and indoor/outdoor occupancy are used. 

IAEA has since 1993 been preparing a document (IAEA95) which will contain 
guidance on calculations of operational quantities to express intervention levels of dose, 
in particular the generic intervention levels contained in IAEA Safety Series No. 109 
(IAEA94). This document will be published in the Safety Series in 1995. 

4 THE NUCLEAR ENERGY AGENCY (OECD/NEA) 

In 1990 the NEA/OECD published a report (OECD90) that outlines the status of relevant 
international activities on intervention principles, discusses these principles and describes 
a proposed accident management system and a general scheme for its application. The 
principles and criteria for intervention presented in the report, although developed with 
specific reference to reactor accidents, apply equally well to activities and possible ac-
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cidents at other nuclear facilities. 

Accident Management 
The report describes briefly the transition from an "accident management" situation back 
to a "normal" situation and the related problem of changing criteria for the protection of 
the public. In the management of accidents, there are two distinct phases in which 
optimisation of the protective measures should be considered, namely in the phase of 
planning, and in real accident situations. 

In the phase of planning, prior to accidents, a generic optimisation of the protective 
measures should be studied, based on generic accident scenario calculations. These studies 
should, for each protective measure, result in optimised generic ILs to be used 
immediately and for a short time after an accident. 

In a real accident situation, a more precise and specific optimisation process, based 
on real data, should be carried out and should result in specific ILs for each protective 
measure to be used in the longer time period after the accident. It should be emphasized 
that the search for the best strategy of countermeasures is primarily applicable to the 
phase of specific optimisation. 

Individual dose boundaries 
If a given group of people is exposed to several independent pathways the total dose from 
the different pathways might be judged as unacceptable. This may require the introduction 
of an Upper Boundary (UB) of the total individual dose which should not be exceeded, 
if and as feasible, irrespective of the result of the justification and optimisation 
procedures. The establishment of values for the UB is a matter of judgement by national 
authorities. However, in order to limit the possible diversity of such values between 
Member countries, it would be appropriate to reach an international consensus on the 
establishment of the UB and, possibly, on a unified value of an Overalt Upper Boundary 
(OUB). The values suggested are a whole body dose of 0.5 Gy committed in a short time 
and an accumulated effective dose of 0.3 - 0.5 Sv on uSe long term. 

In some cases, the projected average individual dose from a given pathway is so 
low mat even the application of the justification and optimisation process is not warranted 
on pure radiological grounds. It appears, therefore, appropriate to establish for each 
exposure pathway a Lower Boundary (LB), below which protective actions are unlikely 
to be justified. The establishment of values of LBs is a matter of judgement by national 
authorities. To limit unnecessary discrepancies between Member countries, efforts should 
be made to reach an international consensus on the establishment of the LB and, possibly, 
on an unified value of a Minimum Lower Boundary (MLB), which is suggested to be in 
the range of 0.1 - I mSv committed in the first year after the accident. 

S THE WORLD HEALTH ORGANISATION (WHO/FAO) 

In 1984 the WHO published a report (WH084) to provide guidance in dealing with any 
unexpected event or situation in a nuclear plant that has the potential to release 
radioactive materials into the environment in excess of the authorized limits. The report 
was based on the collective knowledge and experience of the members of a Working 
Group, convened by WHO in collaboration with the Government of Belgium. 
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After the Chernobyl accident it was recognized that the available guidelines on 
management of the consequences of a nuclear accident did not adequately cover the 
actions to be taken to protect the population in areas far removed from the accident site. 
The WHO has therefore, in close consultations with the CEC, the IAEA and the 
OECD/NEA, developed guidelines (WH088) to assist national authorities in making 
decisions on the control of foodstuffs. 

In 1989 the Codex Alimentarius Commission published a set of joint FAO/WHO 
recommendations (CAC89) to control foods in international trade that have been 
accidentally contaminated with radionuclides. The goal was 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. 

The joint FACVWHO recommendations have been derived from a Reference Level 
of dose of 5 mSv/y and a total average consumption rate of food of 550 kg/y all of which 
is assumed to be contaminated. The Derived Intervention Levels {DILs) proposed by 
FAOAVHO are shown in Table IV. They 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. 

Table IV Proposed CAC levels for radionuclides in food moving in international 
trade (CAC89). 

Radionuclides DIL (kBq-kg1) 

•̂ P̂u and other actinides in milk and 0.001 
infant food 

^ " ^ and other aclinides in other 0.01 
food 

wSr in milk and infant food 0.1 

"Sr in other food 1 

"'I, , , 4 J "Cs and other radionuclides 1 

6 THE EUROPEAN UNION 

In 1982 the Group of Experts set up under the terms of Article 31 of the Euratom Treaty 
made a report (CEC82) giving guidance on radiological protection criteria to he used 
when considering the introduction of urgent protective actions of sheltering, evacuation 
and iodine prophylaxis. The Emergency Reference Levels (ERLs) developed in this report 

9 



were intended to be used by the National Authorities in the pre-planning of site specific 
intervention levels in the short term after an accident. 

However, subsequent to the Chernobyl accident it became obvious that further 
guidance was required, in particular with regard to the longer term protective actions. 
During the period 1986 to 1989, measures were taken to improve this situation, in 
particular, intervention levels were adopted for foodstuffs and feedingstuffs placed on the 
market within EC following a nuclear accident. 

According to a report by the Article 31 Group of Experts, it is not appropriate to 
set firm limits in dealing with emergency situations because an emergency is rarely, if 
ever, susceptible to rigid limitation (CEC86). The Group of Experts recommended the 
adoption of two Reference Levels (RLs) - a lower RL below which action is extremely 
unlikely to be justified on radiological protection grounds and an upper RL at which 
action is aJmost certain to have been attempted on radiological protection grounds. 
Between the two levels there is scope for judgement. For the first year after an accident, 
a lower RL of 5 mSv was recommended for the committed effective dose from the 
consumption of foodstuffs (CEC86). The upper RL was recommended to be 50 mSv. For 
iodine isotopes the lower and upper RLs were recommended to be 50 mSv and 5ft? mSv 
to the thyroid, respectively. For subsequent years, the RLs in terms of committed 
effective dose should be reduced by a factor of 5, i.e. to 1 mSv and lOmSv, respectively. 

For the long-term control of foodstuffs the term Derived Reference Level (DRL) 
was used in the recommendations from the Article 31 Group (CEC86). It is not a limit 
or a tolerance level, and it was not meant to be directly used in regulations. It is a guide 
for administrative action for the competent authorities in the process of optimisation. In 
principle, each foodstuff should have a different DRL for each nuclide, and a calculation 
should be carried out on each occasion and for each location, depending on the activity 
level in all the relevant foodstuffs for all the relevant radionuclides. 

As a basis for Community action, the Group of Experts did instead establish 
interim proposals for the major components of diet for three classes of radionuclides, with 
die conservative assumption that an individual's intake would be equivalent to the 
consumption of 10 % of the relevant dietary component, uniformly contaminated to the 
JUll value of the DRL, for an entire year. This factor was included in die computations 
and provides the conservatism needed to make it unnecessary to consider the separate 
foodstuffs jointly. They can be treated independently. Each food group and each group 
of nuclides can thus be treated separately from all the others - no allowance need be made 
for the existence of serveral contaminated foodstuffs or of nuclides in more than one 
group. 

Due to political considerations the Commission did not adopt die proposals from 
the Article 31 Group of Experts but reduced the DRLs by a factor 4 or more. The 
recommended values from the Commission for future accidents are shown in Table V 
(CEC89). If the Commission receives official information on a nuclear accident 
substantiating that the maximum permissible levels in Table V are likely to be reached 
or have been reached, it will immediately adopt a regulation rendering tiiose maximum 
permissible levels. The period of validity of this regulation shall not exceed three months. 
After consultation with experts, which shall include the Article 31 Group of Experts, the 
Commission shall submit to the Council a proposal for adoption or confirmation of this 
regulation within one month of its adoption. 
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Table V Maximum Permissible Levels for radionuclides in foodstuffs for future 
accidents recommended by the ED. 

Recommended permissible activity levels in foodstuffs (Bq-kg*1) 

Radio
nuclides 

Baby 
food 

Dairy 
products 

Other 
products 

Liquid 
food 

Cesium 400 1.000 1,250 1,000 

Iodine 150 500 2,000 500 

Strontium 75 125 750 125 

Plutonium 1 20 80 20 

One potentially important form of intervention, relocation, has been given only limited 
consideration both in the EU and elsewhere. The Commission, therefore, requested the 
Article 31 Group of experts to prepare radiological protection guidance on relocation. In 
response to the request a Working Party prepared a report (EU93) which sets out the 
principles for intervention and elaborates upon their application to relocation of people 
after an accidental release of radioactive material to the environment. The guidance given 
in the report has been kept deliberately simple and is intended to be broadly applicable. 
The report addresses many of the issues relevant to relocation, e.g. equity considerations 
and considerations on dose and risk distributions within the affected population. However, 
consideration is largely limited to only two of several factors which may influence the 
determination of the optimum intervention level, namely avertable dose and monetary 
costs of relocation. The recommended intervention levels for temporary relocation and 
permanent resettlement are given in Table VI (EU93). 

Table VI Recommended optimised intervention levels from the EU for temporary 
relocation and permanent resettlement. 

Protective action Generic Intervention Level 
(in terms of avertable dosew) 

Temporary relocation'1" 

Permanent resettlement*1" 

10 mSv/month 

1 Sv 

(a) Level of avertable effective dose per unit lime above which it is worth introducing, and no longer worth 
continuing, temporary relocation. 

(b) Level of avertable effective dose over a period of several years at the lime of decision on relocation 
or the residual effective dose over a period of several years after the return from a temporary 
relocation. 

(c) Sum of external and committed internal effective done. 
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7 CONCLUSIONS 

The distinction between the radiation protection system for practices and interventions has 
created a lot of confusion because of the mix up of the two systems. The confusion which 
seized almost everyone from politicians to national regulatory bodies was to a large extent 
due to the fact that it is psychologically very difficult to switch from normal operational 
standards to radiation protection principles appropriate in accident situations. The fact that 
dose levels for introduction of protective measures have been interpreted as doses 
received and not as doses averted is, however, awkward and prone to suggest to people 
that the levels are dose limits. The most striking and tragic example was the situation in 
the former Soviet Union after the Chernobyl accident. 

Following the Chernobyl accident, it became evident that some clarification of the 
basic principles for intervention was necessary, as well as more internationally recognized 
numerical guidance. Developments such as me new recommendations of the ICRP 
(ICRP90), the FAO/WHO Codex Alimentarius Commission Guideline Levels of 
Radionuclides in Food Moving in International Trade (CAC89), the recommendations of 
WHO on Derived Intervention Levels for Protecting the Public (WH088), the conclusions 
and recommendations of the International Chernobyl Project (IAC91), and the Safety 
Guide in the IAEA Safety Series No. 109 (1AEA94) all express this internationally 
consensus, both on principles and numerical guidance. 

The basic principles recommended by mese organisations can be expressed in the 
following compressed form: (1) serious deterministic effects should be avoided by 
intervention, (2) each protective measure should be justified, i.e. do more good than 
hann, (3) the level at which the protective measures are to be introduced should be 
optimized, i.e. do the most good, and (4) each protective measure should be optimized 
separately and independent of all odier counter measures. 

Political and wider factors will necessaryly be a part of decision making following 
radiological emergencies. Socio-political and psychological factors may well contribute 
to, or even dominate, some decisions. The competent authorities responsible for radiation 
protection should therefore be prepared to provide the radiation protection input 
(justification and optimisation of the proposed protective actions on radiological grounds) 
to the decision making process in a systematic manner, indicating all the radiological 
factors already considered in the analysis of the protection strategy. In the decision 
process the radiological protection and the political factors should each be taken into 
account only once to avoid the same political factors being introduced in several places. 

If the publ ic believe that protective measures are introduced with the prime purpose 
of protecting people against radiation induced health effects, they will press the decision 
makers to reduce the intervention levels even further. The decision makers, striving for 
broad public acceptance of their decisions to calm popular unrest, may reduce the 
intervention levels even they are aware that mis will not affect any significant improve
ment in the health conditions and may cause misallocation of scarce resources in the name 
of radiological protection. 

It is, therefore, of great importance dial decision makers inform the public of all 
aspects of their decisions in order to make the decisions transparent, especially when die 
interventions are chosen mainly for political or social reasons rather than health protection 
grounds. Otherwise the public may be misled and the radiological protection community 
will be mistrusted (IAC91). 

12 



REFERENCES 

CAC89 CODEX ALIMENTARIUS COMMISSION, Joint F AOAVHO Food Standards 
Prugramme. Proposed FAO/WHO Levels for Radionuclide Contamination of 
Food in International Trade. CX/FAC 89/17 (1989). 

CEC82 COMMISSION OF THE EUROPEAN COMMUNITIES, Radiological 
Protection Criteria for controlling doses to the public in the event of 
accidental releases of radioactive material, V/5290782 EN (1982). 

CEC86 COMMISSION OF THE EUROPEAN COMMUNITIES, Derived Reference 
Levels as a Basis for the Control of Foodstuffs following a Nuclear Accident. 
A Recommendation from the Group of Experts set up under Article 31 of the 
Euratom Treaty, Brussels (1986). 

CEC89 COMMISSION OF THE EUROPEAN COMMUNITIES, Council Regulation 
3954/87 (Euratom) (1989). 

EU93 EUROPEAN UNION, Ra-J.ation Protection Principles for Relocation and 
Return of People in the Event of Accidental Releases of Radioactive Material, 
Radiation Protection - 64, Doc. XI-027/93 (1993). 

1AC91 THE INTERNATIONAL CHERNOBYL PROJECT. TECHNICAL 
REPORT. Assessment of Radiological Consequences and Evaluation of 
Protective Measures. Report by an International Advisory Committee. IAEA, 
Vienna (1991). 

IAEA85 INTERNATIONAL ATOMIC ENERGY AGENCY, Principles for Establish
ing Intervention Leve's for the Protection of the Public in the Event of a 
Nuclear Accident or Radiological Emergency, Safety Series No. 72, IAEA, 
Vienna (1985). 

IAEA93 INTERNATIONAL ATOMIC ENERGY AGENCY, Generic Intervention 
Levels for protecting the public in the event of a nuclear accident or 
radiological emergency, IAEA-TECDOC-698, IAEA, Vienna, (1993). 

IAEA94 INTERNATIONAL ATOMIC ENERGY AGENCY, Intervention Criteria in 
a nuclear or radiation emergency. Safety Series No. 109, IAEA, Vienna 
(1994). 

IAEA95 INTERNATIONAL ATOMIC ENERGY AGENCY, Operational quantities 
for protecting the public in the event of a nuclear accident or radiological 
emergency. To he published as a Safety Series in 1995. 

13 



ICRP77 INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, 
Recommendations of the International Commission on Radiological Protec
tion, Publication 26, Pergamon Press, Oxford, New York, Frankfurt (1977). 

1CRP84 INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, 
Protection of the Public in the Event of Major Accidents: Principles for 
Planning, Publication 40, Pergamon Press, Oxford, New York (1984). 

ICRP90 INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, 
1990 Recommendations of the International Commission on Radiation 
Protection, Publication 60, Pergamon Press, Oxford, New York, Frankfurt, 
Seoul, Sydney, Tokyo (1990). 

ICRP93 INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, 
Principles for Intervention for Protection of the Public in a Radiological 
Emergency, Publication 63, Pergamon Press, Oxford, New York, Seoul, 
Tokyo (1993). 

OECD90 NUCLEAR ENERGY AGENCY, Protection of the population in the event 
of a nuclear accident: A Basis for Intervention, Report from a NEA Expert 
Group, OECD/NEA, Paris (1990). 

WH084 WORLD HEALTH ORGANISATION, Nuclear Power: Accidental releases 
- Principles of public health action, WHO Regional Publications, European 
Series No. 16 (1984). 

WH088 WORLD HEALTH ORGANISATION, Derived Intervention Levels for 
Radionuclides in Food, Guidelines for application after widespread radioactive 
contamination resulting from a major radiation accident, WHO Geneva 
(1988). 

14 


