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1 INTRODUCTION

Whilst the basic principles for protection of the public in a radiological emergency are well
discussed and widely accepted, application of these principles in real intervention practices face
serious problems. Radiological information is most complicated to understand and interpret for
decision-makers. The paper deals with some of these points when establishing intervention levels,
which need careful attention to reduce misunderstanding in the decision-making process. The points
listed below are considered on the basis of analysis of international recommendations (ICRP, IAEA,
CEC et al.) as well as experience gained via the post-Chernobyl intervention policy in Russia. The
latter is briefly summarized here to introduce the following discussion.

2. POST-CHERNOBYL INTERVENTION POLICY IN THE USSR
AND THE RUSSIAN FEDERATION

Decisions on countermeasures at the early stage following the Chernobyl accident were taken in
the USSR and the Union Republics (now memebers of CIS) with a priori developed criteria (the
USSR Ministry of Public Health, 1983). At further stages the intervention policy was based on
developing temporary annual dose limits and temporary permissible levels (TPL) of radionudides in
foodstuffs. Starting from the late 80s the actually authorized decisions were made under strong
pressure from social, psycological and political factors making ever-increasing unreasonable radiation
protection demands, with the result that zones covered by radiation protection and social assistance
measures have expanded, giving the public the false impression that the radiation hazard was
underestimated in the first months and years following the accident In the Russian Federation the
number of residents of the territories involved in the sphere of implementation of radiation protection
and social protection measures increased from 88 thousand in 1986 (territories with caesium-137
contamination S > 555 kBq/m2 where annual dose in excess of 100 mSv was conservatively projected
if no countermeasures were undertaken) to 2.7 millions in 1993 (territories with S > 37 kBq/m2 in line
with the legislative definition of contaminated zones in 1991).

The chronological increase in the scale of protective measures in Russia is shown in Fig. 1
Once the "iodine" period had ended, in order to protect the population from external and internal
radiation from caesium radionuclides, caesium-137 contamination levels were taken as the criterion
for dividing territory into predicted levels of radiation among the population. In the summer of 1986,
the areas where caesium-137 contamination was at or above 15 Ci/km2 (555 kBq/m2) were assigned to
the strict control zone (SCZ), within which a range of protective measures (some aimed at reducing
exposure levels and others of a social nature, including financial compensation) are being carried out.
As information on contamination levels became more precise, the SCZ was enlarged and the number
of people included in it increased slightly from 85 thousand in 1986 to 112 thousand in 1988. In
1989, social protection measures were extended to cover areas in which the radiocaesium content in
milk exceeded 370 Bq/L which, depending on soil and agrotechnical conditions, at that time
corresponded to contamination levels of between 100 and 600 kBq/m2. The number of people within
the accident zone increased to 360 thousand. A Russian Law passed in May 1991 extended the scope
of social protection measures related to the consequences of the Chernobyl accident to cover the area
in which caesium-137 contamination exceeded 37 kBq/m2. This decision boosted the corresponding
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Figure 1. Scope of radiation and social protection measures in the Russian Federation
Number of people in the areas officially involved into protective measures (thousands)



population to 1.5 million. Then, after searching for new areas with S > 37 kBq/m2 this increased to
2.7 million.

A paradoxical phenomenon has arisen in which, instead of changing over to the recovery stage
following the accident, the scale of intervention is increasing. This phenomenon was a result of both
current socio-political processes in the USSR/CIS/Russia and lack of a methodology for decision-
making at the late stages of an accident situation when return by the public to a normal living routine
in areas affected by radioactive contamination is needed. This need has led in later years to the
development of a concept for rehabilitation of territories affected by radioactive contamination. The
aim of this concept is to optimize the area of social protection measures and the number of people
involved in social attention related to the Chernobyl accident in line with actual radiological grounds
and available resources.

The latest concept (adopted officially in July 1995) suggests social protection to be limited by
those areas where the current annual effective dose assigned to Chernobyl accident exceeds 1 mSv in
the absence of countermeasures. Our rough assessment gives the number of those people about one
hundred thousand. It means that 96% of 2.7 million of people currently assigned as living in the
contaminated zone will be deprived of existing privileges (benefits and compensations). A negative
response of both local authorities and the population may be anticipated, and one might not definitely
designate a date (year) of putting the concept into real practice.

3. SOME POINTS FOR DISCUSSION AND FURTHER DEVELOPMENTS

It is well known and now described in publications that the situation shown on Figure 1 and the
evolution in Table 1 are the result of public pressure on decision-makers, leading to a situation where
radiological considerations are dominated by sociopolitical factors. To a considerable extent it was
associated with the specific historical circumstances in the USSR and Russia during the years after
the accident. However, the conflict between radiological principles for and practical implementation
of protective measures in the event of major radiation accidents is, to a certain extent, a universal one.
In other words, this controversy might arise again in the case of a major accident in another country
with a more favourable (than in the USSR/CIS/Russia) social atmosphere. Several points are
discussed below in the light of the search for possible ways to reduce a controversy between the theory
and practice of intervention.

3.1. Projected, avertable and residual dose

Conceptual evolution of an intervention policy in the USSR and Russia was determined by both
time course of radiological situation and sociopolitical influences. Cost-benefit analysis or other
analytical approximations to take account of avertable dose were the subject of some scientific
studies, but those were not used as a basis for decisions. The last column of Table 1 shows the
meaning of numerical levels of dose at various stages of decision making (while the terms 'projected'
or 'residual' were not used in the wordings of documents). Projected and residual doses might be
derived from avertable doses by calculation of the suggested half-life of the source of radiation. But
actually numerical levels of doses in all stages shown in Table 1 were justified mainly by their setting
between dose limit for normal practices and dose levels related to deterministic effects. What about
residual dose, it may be interpreted in terms of residual risk. The latter may facilitate a positive
public perception of real radiological risk by comparing residual risk with other risks of day-to-day
life. Projected dose as a surrogate of avertable dose is more practicable to use for urgent decisions on
short-term countermeasures at the early stage of an accident (sheltering, iodine prophylaxis,
evacuation). Thus, in spite of the fundamental role of avertable dose in intervention philosophy,
projected and residual doses seem to be more practicable for both calculations and public perception.
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Table 1

Stages of the intervention policy in the USSR and the Russian
Federation after the Chernobyl accident

Concept
Decision making criteria

(1970-1983)
Temporary permissible levels
(annual dose limits and DILs in

foodstuffs)
Lifetime dose concept

(350 Sv)

Current official concept
(1-5 mSv)

A concept of radiation, health
and social protection and

rehabilitation of population of
the Russian Federation,
suffered from emergency
radiation exposure (1995)

Application period
April-May 1986

1986-1989

1990

1991 - ...?.

199...?

Interpretation of dose level
Short term projected dose

Annual residual dose

Residual dose to time of
decision making plus projected

dose for further years
Annual residual dose

Annual projected dose

to
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oo Table 2

INTERVENTION LEVELS FOR CAESIUM-137 IN FOODSTUFFS

International or
national guide
USSR, 1986

Temporary permissible levels

CEC, 1989,
Council Regulation (Euratom)

No.2218/89
CEC, 1990

Council Regulation (EEC)
No. 737/90

FAO/WHO, 1989
Codex Alimentarius

Commission
Russia, 1993

Temporary permissible levels
ICRP, 1993

ICRP Publication No.63
Russia, 1995

Radiation Safety Standards
(draft)

Specific activity, Bq/kg
Baby
food

400

370

1000

185

Dairy
produce

370

1000

370

1000

370

Other
foodstuffs

3700

1250

600

1000

600

1000-10000

1000-3000

Application

Total beta-activity in food item.
Temporary post-Chernobyl levels

Maximum permitted levels
following a nuclear accident

Imported food from third countries
after the Chernobyl accident

Non-intervention level
for international trade

Sum of caesium-137 and
caesium-134

Range of optimized values

Decision making criteria for the
first year after a major nuclear

accident



3.2. Optimization, conservatism vs. realism

Practical implementation of the optimization principle presupposes that dose calculations are
based not on the critical population group but on an average individual in a population group
subjected to intervention in the form of specific protective measures. Essentially, taking decisions on
an optimization basis should be founded on realistic (i.e. calculated on average levels) and not
pessimistic (i.e. calculated on the worst levels) forecasts of irradiation levels. However, it is very
difficult to assess how realistic a forecast is, particularly in the initial phase of an accident, when very
little or no dosimetric information on the developing situation in available. As dosimetric information
is received forecast uncertainty is reduced, but in the initial period it is so great that a significant
degree of conservatism in dose forecasting is fully justified, in order to avoid seriously
underestimating the potential danger, including that of overexposure. This applies particularly to
major radiation accidents, which can (in the absence of protective measures) lead to projected doses
reaching deterministic effect levels. Only when the conservative value of the projected dose can be
corrected downwards to a level below that corresponding to deterministic effects (or that triggering
compulsory intervention) may any further decisions be made in accordance with the optimization
principle. A significant degree of conservatism in longer-term dose forecasting can be justified by the
inevitable influence of the socio-psychological factor, insofar as it is obviously undesirable to have a
situation in which actually recorded radiation indicators exceed forecast values. Thus, balancing
realistic and conservative approaches should be reasonable for dose assesment in the decision-making
process.

3.3. International harmonization

The imposing significance of references to international recommendations is weakened by the
lack of complete concordance in methodology, intervention level values and interpretation between
various international bodies. An example of the discrepancy between various international guides is
given in Table 2. In 1986 the Group of Experts recommended to CEC 4 kBq/kg for dairy products
and 5 kBq/kg for other major foodstuffs (and for the first year following an accident 20 kBq/kg and
30 kBq/kg). But CEC, due to political considerations, reduced the proposed values by a factor of 4
and adopted the levels shown in Table 2 as maximum permittable levels following a nuclear accident.
For the actual post-Chernobyl situation, even more restrictive values were authorized for
radiocaesium in food products imported to EC countries. 370 Bq/kg for diary products and infant
food, 600 Bq/kg for other food products. These values conflict with CAC document where higher
values are considered actually as non-intervention levels. ("These CAC guideline values are not
intervention levels but rather non-intervention levels, as it is illogical to place local restriction on
foodstuffs acceptable for international trade" [ICRP Publication 63, paragraph 92]). In view of the
general current trend to "overprotection" in Russia, the most restrictive values from international
recommendations were adopted in the last version of the temporary permissible levels (TPL-93).
More optimized values for the first year after a major nuclear accident are established in new Russian
Radiation Safety Standards (RSS-96).

Comparison similar to that in Table 2 might be applied to intervention levels for other paths of
exposure. The application of different intervention levels in similar circumstances would cause much
confusion in the public mind and among authorities responsible for decision making. Thus, there is a
need for further international harmonization of intervention levels.

4 CONCLUSION

The Chernobyl accident stimulated the most competent international bodies to further
development of conceptual and methodological grounds for protection of the public in major radiation
accidents. This development resulted in the new documents of the International Commission on
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Radiological Protection (Publication 63), the International Atomic Energy Agency (Safety Series
No. 109) and from other organizations.

Nevertheless, many problems still arise in the practical application of intervention principles.
The main problem is the controversy between conceptual grounds of radiological emergency response
and the practice of decision-making under the inevitable pressures of sociopolitical factors and
inadequate public perception of radiation risk. This paper dealt with some disputable points for
establishing intervention levels. Many other considerations are emerging from the continuing debate
on lessons learned from the Chernobyl accident, other major precedents as well as from experience in
the areas of nuclear emergency planning and preparedness. It means a need for further development
of intervention methodology in radiation protection.
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