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Abstract
Great efforts have been made in the frame of the national and international research programs to get com-

plete data on the radioactive releases, environmental contamination and radiological situation resulted from the
Chernobyl accident. Beginning from the first publication (IAEA meeting, August 1986) these data have been con-
siderably improved and added. The most important change of them with their influence on the decision making
in the mitigation activity and the current situation is described and analyzed.

The national and international regulatory documents at the moment of the accident were neither complete nor
perfect in some necessary aspects especially in respect to the countermeasures at the intermediate and long-term
phases. New documents have been worked out during the intervention activity. From 1986 series of documents
were developed on the national and international levels. These documents are considered and analyzed in the
context of their practical implementation and by the modern experience and research results. The history of
countermeasures adopted on the different intervention phases are described.

These documents mainly establish intervention levels in terms of averted doses and regulate only radiation
protection. They don't content any intervention levels in terms of residual doses and risk, which are necessary
for regulation of social and health protection of population suffered from the accident. Other restriction for the
optimal regulation comes from use of the effective dose for establishing intervention levels. These and other
respective aspects are discussed.

1 Introduction
"Classical" principles of radiological protection are based on radiation doses, intervention levels and
effective countermeasures. Clear and logical in principle, these basic parts need a specific clarification on
each after-accident period. Being unavoidable and useful on the first early stage, "the classical" principles
and criteria meet specific obstacles in introduction and practical application on the next, long-term stage.

First, one needs a reliable prediction on future dynamics of radiological situation and effectiveness
of specific counter-measures. Most of the dynamical data critical for decision making are case and area
dependent and the time needed for providing measurement and analysis. Natural "self cleaning" processes
and their time scale, which are crucial for dynamical dose prediction is not the only example of the kind.

The "classical" pattern of radiological protection considers mostly the radiation factor. The choice
of protective measures is governed by effective doses, both received and projected, also established and
adopted intervention levels, respectively. The effectiveness of the countermeasures is measured by the
value of an averted dose.

The lessons learned from Chernobyl show that the above single-factor pattern of radiological protection
is appropriate only at an acute post-accident phase (days and weeks after an accident) when the radiation
factor prevails and basic countermeasures are proceeded from pre-arranged intervention levels.

At the next long-term phase (months, years after the accident) there is enough time for a human
factor to come fully into force. This factor implies the psychological and social acceptance, by the public,
of the countermeasures to be implemented and the response of the public to their implementation, the
reflection of the situation by mass media, the reaction of Legislative and Administrative Bodies. A non-
optimal, or wrong, strategy at the long-term stage can aggravate essentially the situation as a whole. In
this context it is instructive to consider the chain of decision making and corresponding feedback events
after the Chernobyl accident.

2 The measures implemented on the early stage of the Chernobyl accident

In 1986, at the early stage of the accident, the regulation was based on the Criteria for the Decision
Making on Measures to Protect the Public in the Event of a Reactor Accident, adopted by the USSR
Ministry of Public Health in 1983 [1, 2, 12].

On 12 May 1986 the USSR Ministry of Public Health set annual dose limit for the public exposure
for the first post-accident year of 10 rem/a (100 mSv/a). On 23 April 1987 the same ministry set new
annual dose limit for 1987 of 3 rem/a (30 mSv/a) and on 18 July 1988 - the annual dose limit for 1988
- 1989 of 2.5 rem/a (25 mSv/a).
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By the end of 1986 the situation had seemed fully under the control:

1. The necessary relocations were made according to the "Population protection and evacuation plan for
30-km radius zone of the Chernobyl Nuclear Power Plant" [17]:

• 27 April 1986 - relocation of 49,360 residents from the town of Pripyat.
• 28 April 1986 - evacuation of 5,000 members of the Chernobyl NPP staff from the town of Pripyat to

the resorts within 30-km zone.
• 2 May - beginning of partial temporal evacuation of children and pregnant women from some settlements

of Belarus.
• 2 May - 6 May - relocation of 28,242 residents from the Belarussian sector of the 30-km zone.
• 2 May - 3 May - relocation of 10,090 residents from the Ukranian sector of the 10-km zone.
• 4 May - 5 May - relocation of 28,242 residents from the Ukranian sector of the 30-km zone.
• 6 May - 31 May - relocation of 35,700 residents from the settlements situated near 30-km zone on the

western trace (Ukraine).
• 3 June - 10 June - relocation of 6,017 residents from the settlements situated near 30-km zone on the

northern trace (Belarus).
• 30 September - the finish of the relocation of the residents from the settlements situated near 30-km

zone.
• In 1986 relocated were in all 116,000 people from 188 settlements (including the towns of Pripyat and

Chernobyl).

2. The territories affected by the accident were zoned:

• 30 April - drawing out a map of gamma-fields near the Chernobyl NPP and the affected regions of the
Ukraine and Belarus with isolines from 5 mR/h and up.

• 5 May - the first map of ground contamination.
• 10 May - the more detailed map of gamma-field with isolines from 0.5 mR/h and up.
• May - based on the map of gamma-field and the established dose limit of 10 rem for the first post-

accident year, the following zone scheme was suggested by the USSR Ministry of Health and the USSR
State Committee for Hydrometeorology:

— an exclusion zone (above 20 mR/h; about 400 km2) where even temporal stay of people is prohibited;
— a relocation zone (above 5 mR/h; 1100 km2), where the stay of shift personnel engaged in eliminating

the consequences of the accident is only authorized;
— a controlled zone (3 to 5 mR/h; about 3000 km7) with temporal relocation of children and expectant

mothers, strict radiological survey and exclusion practically the consumption of local food products.
• July - August - the USSR State Committee for Hydrometeorology submitted detailed maps of con-

tamination by 137Cs, 90Sr and 239>240pu. These maps became the basis for decision on additional
relocation of residents from some settlements (from 29 settlements in Belarus, 4 in Russia and one in
the Ukraine).

3. The continuous monitoring of radiation situation and the control of food supply were arranged:

• 30 April - the derived intervention levels for 1317 in milk.
• 30 April - beginning of partial iodine prophylaxis in some settlements of Belarus [16].
• 6 May - the temporal derived intervention levels for 131/ in foodstuffs.
• 12 May — the dose limit 10 rem for the first year established by the USSR Ministry of Health.
• At the beginning of May the isotopic composition of radioactive fallout was determined for three

directions of air-mass transport. This allowed to estimate the first-year and 50-year external doses for
the population of the main contaminated regions.

• 16 May - the temporal derived intervention levels for beta-radioactivity levels in foodstuffs.
• 30 May - the temporal derived intervention levels for beta-radioactivity levels in foodstuffs instead of

DILs from 6 May and 16 May.

4. The delivery of clean foodstuff was organized to the regions where consumption of local food products was
restricted.

5. Mass decontamination of the Chernobyl NPP site and settlements was under way:

• October - the putting into operation the Unit I of the Chernobyl NPP.
• November - the construction of the "Sarcophagus" - (the cover for the damaged Unit IV of the Cher-

nobyl NPP) was completed.
• November - the putting into operation the Unit II of the Chernobyl NPP.

6. Measures on improvement of the medical servicing of the population have been taken.

In 1986 - 1991 all decision making and measures implementation were promptly coordinated by the
Governmental Commission with an Operational Group situated on April 26-27 in Pripyat and from April
28 - in Chernobyl.

- 20 -



3 Evolution of regulation related to the Chernobyl accident in the Former
USSR

It has been often noted that the management of post-accident countermeasures was implemented under
conditions when in some necessary aspects the regulatory documents were neither complete nor perfect,
especially in respect to measures at the intermediate and long-term phases. The same may be said about
the scientific basis (guides, recommendations, procedures, etc.).

Limited time, incompleteness and inperfectness of the relevant scientific data and recommendations,
the changing social-political situation impeded development and adoption of adequate regulatory docu-
ments. Many of them adopted and acting in the period 1988-1990 were of temporary character.

3.1 Chernobyl 1988 Concept

In 1988, the USSR National Commission on Radiation Protection, headed by L.I. Il'in developed the
"Concept of safe residence in populated areas contaminated after the Chernobyl accident" [1, 2]. That
Concept was adopted by the USSR Ministry of Public Health on 22 November 1988. The discussions
of this Concept (also known as the "35 rem Concept") aroused, coincided with the period of social
agitation before the elections, when Chernobyl Affair just taken out from the "secret vaults" was exploited
repeatedly. The harsh criticism concerned all the events, which led to the accident, also the protective
measures put into practice soon after. The debates were led not always on a professional level. Moreover,
the opinions of renowned specialists more often were ignored as "delegates of the parties concerned", and
nonspecialists became "recognized experts". The mass media quickly took advantage of the situation by
disclosing untrue or misinterpreted non-confirmed data. In this quarrelsome atmosphere, the "35 rem
Concept" became the major point of the controversy (all the criticism being purely emotional and poorly
argued), and was finally labeled as inhuman. On 25 April 1990 as a result of that discussion Chernobyl
1988 Concept was rejected by the Supreme Soviet of the USSR.

This Concept was based on using a lifetime dose as a measure of the lifetime radiological hazard. The
main principles and criteria of Chernobyl 1988 Concept are the following [1]:

1. To establish limit of the individual lifetime dose 35 rem applied to the summary doses resulting from
external and internal exposures.

2. The observation of represented dose limit is regulated by the mean individual dose equivalent in the
critical group of each populated area.

3. The fixed standard includes the doses, which the population had been exposed to since April 26, 1986.

4. The fixed standard does not include doses incurred from natural background radiation.

The lifetime dose intervention level was established to limit late health effects caused by radiation
exposure. On the territories where the predicted lifetime dose would not exceed that value, the limitation
withdrawal was suggested from 1990. In areas where it was envisaged that lifetime dose intervention level
would be exceeded, relocation should be made. A critical review of the given Concept and other possible
ones was made in the International Chernobyl Project during the conferences on decision making [7].

For various reasons this Concept was not adopted by authorities. Main reason is connected with
incompetent interference of social and scientific organizations, press, and representatives of local and
central organs of power during discussion and adoption of the "35 rem Concept". Also it should be noted
that the Concept itself was a simplified reflection of the scientific and practical experience of that time
and the situation established in 1988-1989 in the regions affected by the Chernobyl accident. The one
level system of making decisions on protective measures (below the specified level of 35 rem for lifetime
no actions are required, above that level the relocation is obligated) would not allow any optimal use of
the whole complex of possible protective measures.

Concerning the revision of the coefficients of radiological risk made in the late 1980s - early 1990s and
accumulation of the post-Chernobyl experience, the International Regulatory Bodies (ICRP and IAEA)
drawn up and published new Recommendations on Radiation Protection [11] and Safety Standards [6].
The USSR NCRP also planned to issue new Notinal Safety Standards in 1990. This work was not
completed as the Commission's powers were cancelled about the disintegration of the USSR. That is
why the USSR Radiation Safety Standards approved in 1976 and slightly amended in 1987 is formally
in force in the territory of Russia now. The roots of Chernobyl 1988 Concept are originated from that
Safety Standards, worked out on the base of the early ICRP Publications [8, 9]. It should be noted that
they are markedly different from the ICRP 1990 Recommendations [11] for the same purpose because of
the USSR NCRP's own opinion on radiation protection standardization and management was based on
the concept of critical organ. Practically this position corresponds to the use of the threshold approach
in assessing the radiological hazard. The first appearance of the term "effective dose" in an official
regulatory document occurred in developing the Chernobyl 1991 Concept [3]. That is why in Chernobyl
1988 Concept was not used:

• the concepts and indices of radiological risk,

• the concept of effective dose, and

• the principle of optimization.
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3.2 Radiological situation in the affected regions on the long-term post-
accident phase

For the period of 1990-1992 relatively fast process of natural "selfcleaning" has continued. Half-time of
decreasing of Cs content in agriculture production and respective internal local public doses is equal to
1.5-2 years and was in a good agreement with the ICRP model predictions [10]. Gamma-dose rate in
open air and respective external public doses decreased by 10-20 % per year.

The annual radiation doses for population decreased in 1.5-2 times for this period due to influence of
this process only. It was not expected earlier. More low decreasing process was predicted after 1990.

Previously adopted and currently applied countermeasures continue effectively to work.
"Soft" countermeasures (without strong limitations for the lifestyle and life and working conditions)

such as food controls and corresponding agricultural measures make it possible to decrease internal doses
in 10 times in those places where these doses might have essential values.

Everywhere in the regions with high original radioactive contamination (> 15 Ci/km2) at present:

• internal doses Dint are small (often very small). In 1992 they were equal to 0.02 - 2 mSv, the process
of their decrease is continuing;

• ratio Dim/Dext as a rule does not exceed 0.2 (without countermeasures this ratio in nonchernozem
regions is equal or more than 1.);

• sum of doses D = Dint + Dext in 1992 did not exceed 5 mSv including population settlements designated
for relocation by the recent decision of Bryansk region administration.
Exceptional is the situation in two villages where in 1992 the doses slightly exceeded established control
level (5 rnSv/a)

• doses received due to recreation in natural environment and due to consumption of natural foodstuffs
(fish, mushrooms, berries, meet of wild animals and birds, etc.) are relatively small and could not
essentially contribute to the cumulative local public doses.

In the regions with the initial contamination in the range of 5 — 15 Ci/km2 the natural "selfcleaning"
process and "soft" countermeasures can now guarantee the annual doses, which are much less than the
control level of 5 mSv and in the most of settlements less than the non-action level of 1 mSv. In the
regions with the 137Cs fallout 1-5 Ci/km2 where no countermeasuies were adopted public doses in 1991
and 1992 were everywhere below the "non-action" level of 1 rnSv per year.

3.3 Chernobyl 1991 Concept
The Soviet Government recognizing the vital importance for the Chernobyl Concept to be acceptable by
the public, entrusted the Academy of Sciences (In which Coordinating Council for Chernobyl Scientific
Problems was working since November 1986) with the examination of the "35 Tern Concept" and all
its possible alternatives. The goal of that work was to elaborate a synthetic position, which could
be acceptable for the concerned Republics and institutions. The long-lasting and heated debates, which
took place during the Council meetings led to nothing but precarious compromise. An agreement already,
signed by the specialists from all official institutions, was changed many times after separate debates in
each Republic.

After rejection of the "35 rera Concept" the USSR Supreme Soviet and Government assigned the
USSR Academy of Sciences to draw up a concept of long-term protective measures in cooperation with
representatives of other organizations. To elaborate this concept an ad hoc working group of about 60
specialists headed by academician S.T. Belyaev was formed and confirmed. The working group consisted
of representatives of some All-Union and republican scientific organizations including also those who
subjected to criticism the recommendations of national and international competent organizations on
post-accident protective measures. The leadership of the USSR NCRP refused to send its representatives
in this working group.

The Chernobyl 1991 Concept of protective post-accident measures was drafted [3] by the end of 1990
and after discussion and correction was approved on the 8th of April, 1991 by the USSR Government.
Authorized Bodies of Belarus, Russia and Ukraine worked out and adopted also their version of the
Concept, which were in main principle points very similar to the Ail-Union Chernobyl 1991 Concept [18].

Main points of the Chernobyl 1991 Concept are the following.

1. Initial premises

• protective measures made it possible to reduce essentially the public exposure in 1986 - 1990;
• socio-psychological factor (stress, state of fear or anxiety) has taken on great importance alongside the

radiation exposure. This is a post-accident syndrome typical in any extreme situation, but intensified
by incomplete or misrepresented public information about the real situation, inadequate decisions on
protective measures and their untimely execution;

• implementation of radiation protection measures must simultaneously be aimed at relaxation of socio-
psychological tension and stresses;
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• as far as possible, to avoid mandatory mass relocations, taking into account of the radiation protection
criteria recommended by International Bodies during the implementation of the State Union-Republic
program of urgent measures (1990-1992) for mitigation of the accident consequences.

2. Principles and criteria

• The irradiation dose due to the Chernobyl accident shall be the basic index for making decisions on
protective measures, their character and scale, as well as compensating for damages.

• The excess (over the natural and technogenic radiation background for given locality) of the public
exposure from the Chernobyl fallout is permissible and doesn't demand any intervention if an average
annual effective dose is lower than 1 mSv for 1991 and following years.
At the level of 1 mSv and lower, the conditions of living and working activity of the population do not
require any restrictions.

• At a higher level than 1 mSv (0.1 rem) per year (over the natural and technogenic background),
protective actions (countermeasures) should be taken.
Complex of protective measures should be aimed at the continuous reduction of radiation exposure
and of the level of contamination of foodstuffs, while simultaneously weakening those restrictions which
upset the usual way of the life and vital functions. Achievement of these goals should be optimized
with the condition that an average individual effective dose equivalent does not exceed 5 mSv in 1991,
with a maximum possible decrease of this limiting level up to 1 mSv in future.

• Voluntary relocation can by reckoned among the countermeasures. Each person living in a contaminated
territory shall have the right to make own decision about continuing to live in the given territory or
going to another place of residence, based on unbiased information about the radiation situation, socio-
economic and other aspects of life. Any decision adopted should not give a direct economic advantage.

Then basing on these Concepts the Chernobyl Ail-Union [13] and republican laws [18] were worked
out and adopted by Supreme Soviets. These laws turned out to be considerably different by some their
principle points from the relevant Concepts and each other. Below the differences and contradictions
between the Concept [3] and Law [13, 14] in Russia are considered.

4 Post-accident management in Russia

4.1 Governmental structure
The Russian State Committee on mitigation of consequences of the Chernobyl accident was set up
according to the Decree of the Russia Supreme Soviet Council by 19 September 1990, N° 172-1. Powers
and responsibilities of the Committee were additionally specified by the Decree of the Russian Council of
Ministers by 15 March 1991, N° 151. It was declared by the last Decree that the Committee should control
all activity related to mitigation of consequences of the Chernobyl accident and other abnormal radioactive
contaminations on the territory of Russia including - coordination of the activity of other Ministries,
Committees and Governmental Departments related to the Chernobyl affairs, - preparation and fulfillment
of the State Program on mitigation of consequences of the Chernobyl accident, - organization of scientific
research, - international cooperation related to the Chernobyl affairs.

By the Russian Federation Government Decrees by 16 February 1992, N° 91 and 14 May 1992, N°
316 the Russian Scientific Commission on Radiation Protection (Russian NCRP) headed by A.F. Tsyb
was set up. Main objectives of the Commission are working out conceptual regulation documents on
radiation protection of the public in normal and abnormal conditions.

By the Decrees of RF President and Council of Ministers (24.08.92, N° 445-pn and 25.03.93, N° 243)
the Chernobyl State Committee was transformed into the State Committee of the Russian Federation
for the social protection of the public and rehabilitation of regions affected by Chernobyl and other
radiation accidents. The responsibilities of the Committee were expanded to other territories abnormally
radioactive contaminated.

The modern state governmental structure reflects the recent RF President decision (Decree N° 66
by 10 January 1994) on the reorganization of the RF Council of Ministers. The main element of this
structure is the Ministry of the Russian Federation for Civil Defense Emergencies and Elimination the
Consequences of Natural Disasters (MCDE). It was combined from the former RF State Committee of
Emergency management and the former RF State Committee for the social protection of the public and
rehabilitation of regions affected by Chernobyl and other radiation accidents.

4.2 Current regulat ion d o c u m e n t s

Since mid-1991 the practical activity on the elimination of consequences of the Chernobyl accident has
been regulated by the Law [13] and the Concept [3]. However it became clear already in 1992 that the
regulatory documents connected with both the elimination of consequences of the Chernobyl accident
and other applications needed to be further improved and developed. It was caused by several reasons.
Main of them are the following.

1. The Chernobyl 1991 Concept [3] and the Law [13] have limited application: only to the situation, turned
out after 1990 (1991 and following years) in the regions suffered from the Chernobyl accident.
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2. In the Law there are serious contradictions and nonjustified principles that prevents from optimal imple-
mentation of long-term protection and restoration measures. Besides implementation of the Law created
additional social problems.

3. In the period from 1990 - 1993 the fast reduction of the contamination levels from natural "self cleaning"
levels has continued. The annual public exposure have decreased by a factor of 1.5 - 2 by this process
only. A more slowly decreasing process was expected after 1990. Previously adopted and currently
applied countermeasures continue to work effectively.

4. In Russia there are several contaminated regions besides the regions suffered from the Chernobyl accident
(Ural region, territories near nuclear weapons test sites, etc.). Since 1991 the issues of radiation protection,
social rehabilitation and economic compensation in these territories have been under consideration by
scientists and local and state authorities. The experience from these areas was used to reconsider the
past recommendations on intervention strategy and intervention levels.

In the first part of the Law ("General Provisions") the public dose is taken (agree with the Concept)
as a main index for decision making. It established that average annual dose equal to 1 mSv is acceptable
and does not require any intervention (non-action level). Nevertheless inspire of these justified provisions
another parts of the Law are based on another index: a level of soil contamination [Ci/km2). This index
is used for decision making in the territorial zoning, population relocation and other countermeasures
allowances and compensations. Between this index and the dose there is no direct relationship. Moreover
due to the process of fast natural "selfcleaning" and due to countermeasures adopted, the difference
between them is increasing.

Now, even on territories of the Bryansk region with high level of initial contamination (more than 15
and even more than 40 Ci/km1) the reliably measured doses are small and continue to decrease further
quickly. So called "soft" countermeasures, i.e., countermeasures without strong limitations for the lifestyle
and working conditions such as foodstuff control and corresponding agricultural countermeasures, can
reduce the internal doses from intake of contaminated foodstuffs by a factor of up to 10 in those areas
where ingestion doses are significant.

So it is important to note that in the end of 1992 the levels of radiation exposure and socio-
psychological conditions have changed considerably. Rehabilitation of these areas is therefore possible, at
least in the Russian territories that suffered from the accident. This rather quick changing of the situation
in the Chernobyl region that was not fully recognized previously should be considered in decision making
on an optimal intervention strategy.

Considering these demands on improved regulation documents it was planned by some responsible
organizations (Russian NCRP; the Chernobyl State Committee and others) to develop in 1992 - 1994
new improved recommendations and guides on carrying out protection and restoration measures after
nuclear accidents considering those occurred in the past and probable future one's. It was understand
that in these documents one should

• consider as interacted all post-accident phases: early, long-term and a final restoration (rehabilitation)
one's,

• develop in more details not only radiation but also social protection aspects.

Here we note three documents now being finished in development:

1. Recommendations on practical realization of the current Concept of social protection of the public in
the regions suffered from the Chernobyl accident in the conditions of rehabilitation and restoration phase
begun (Chernobyl 1993 Recommendations);

2. A Concept of rehabilitation of the public and normalization of ecological, sanitary and socio-economical
situation in settlements of Altai region, located in the zone affected by nuclear weapon tests on the
Semipalatinsk proving ground (Altai 1993 Concept);

3. A Concept of radiation, medical, social protection and rehabilitation of the public of the Russian Fed-
eration affected by accidental exposure (Post-accident 1995 Concept).

Below a short description of these documents are given.

4.3 Chernobyl 1993 Recommendations

The main goal of the "Recommendations on practical realization of the current Concept of social protec-
tion of the public in the regions suffered from the Chernobyl accident in the conditions of rehabilitation
and restoration phase begun" (Chernobyl 1993 Recommendations) [15] was to make proposals on some-
what urgent changing radiation protection strategy in the Russian regions suffered from the Chernobyl
accident

• considering quick improvement of the situation in these regions,

• not going far from the frames of the current Law [13, 14].

It is proposed:
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1. To state as a worthwhile the transfer in the public social protection:

• from strict measures of radiation protection (mandatory relocation, rigid limitations to lifestyle and to
economic activities, etc.) to the measures for rehabilitation of territories and to restoration of normal
life and economic activity;

• from providing compensations and allowances to individuals to the allowances for improving social and
economic conditions in the public sector.

2. While continuing radiation controls to soften limitations on recreation in natural environment and on
consumption of natural foodstuffs such as fish, mushrooms and meet of wild animals and birds.

3. For the settlements left after relocation to prepare the programme for rehabilitation with the n'-'n to stop
the process of degradation of agricultural lands and the process of degradation of residenti— industrial
and social infrastructure.

For this purpose it is proposed by creation preferential economic conditions:

• to stimulate return of formerly relocated settlers if they wish to return;
• to attract there socially and economically active people by creating legislative and tax preferences and

advantages for developing industry and agriculture and for restoration of economic infrastructure and
social and cultural life.

4. Relevant Competent Bodies to display legislation initiative to set paragraphs of the current Law and new
Laws that are under consideration in the Russia Supreme Soviet and concerned to radiation protection
policy in Russia into accordance with new conditions on the contaminated territories and experience in
the Chernobyl accident consequences mitigation.

4.4 Altai 1993 Concept
This "Concept of rehabilitation of the public and normalization of ecological, sanitary and socio-economical
situation in settlements of Altai region, located in the zone affected by nuclear weapon tests on the Semi-
palatinsk proving ground" (Altai 1993 Concept) [4]; was developed following the Russian Government
commission (1992) decision to work out a program of rehabilitation of the public in settlements of Altai
region, located in the zone affected by nuclear weapon tests on the Semipalatinsk proving ground.

As it was recognized after open publication data about these nuclear weapon tests (in 1949 - 1962 and
1965 years) and the recent scientific research considerable part of the Altai region territory was seriously
suffered from them. Peculiarities of the modern situation are the following:

• exposure of the population took place in the past, in the period of the nuclear weapon tests, now the
relevant current public doses are insignificant;

• due to specific features of the radiation source considered the public exposure should be mainly ascribed
to so called "acute" irradiation. For such exposure radiological risk coefficients are higher then for chronic
exposure;

• there are some problems with health of the local population.

In the Concept two dose levels were established for decision making only on social protection:

Dsi = 0.05 Sv (1)
DS2 = 0.25 Sv

The low level Dsi is practically a non-action level: any social protection measures are introduced if
only total individual doses D from the nuclear weapon tests are more then Dsi • In dependence on value
of D population under social protection activity is subdivided into two categories:

• the first - persons with doses D > Ds2 and their children and grandchildren;

• the second - persons with doses D in the interval Dsi < D < Ds2 and their children and grandchildren.

The collective and individual (only collective) social protection measures are envisaged for the first
(second) category. They include:

• economic compensation,

• improvements in social sphere (medical and other services, culture, etc.),

• better environment protection.
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4.5 Post-accident 1995 Concept
The main goal of the "Concept of radiation, medical, social protection and rehabilitation of the public of
the Russian Federation affected by accidental exposure " (Post-accident 1995 Concept) [5] was to make
proposals on changing radiation, medical, social protection and rehabilitation strategy in the Russian
regions suffered from the radiation accidents and nuclear weapons test many years ago:

• the Chernobyl accident (Central and Western Russia);

• the Kyshtym accident and other Ural radiation accidents (Ural region);

• the nuclear weapons test sites (Altai and other regions);

• other radiation accidents.

Taking into account the demands of new international recommendations [6, 11] it was planned to devel-
op in 1992 - 1994 new improved recommendations and guides on carrying out protection and restoration
measures after nuclear accidents considering those occurred in the past. Current Post-accident 1995
Concept was worked out by the Russian NCRP, headed by A.F. Tsyb. The Concept was adopted on 17
August 1995 by the Russian NCRP and the Ministry of Russian Federation for Civil Defense Emergencies
and Elimination the Consequences of Natural Disasters.

That Concept is the extension of the Chernobyl 1991 Concept [3], Chernobyl 1993 Recommenda-
tions [15] and Altai 1993 Concept [4]. Main topics of the Post-accident 1995 Concept are the following.

1. Radiation protection of the public, including

• set of recommended countermeasures;
• procedure for zoning the affected territories; and
• procedure for forming the register of exposed persons and persons suffered from the accident.

2. Medical protection and rehabilitation of the public.

3. Psychological protection and rehabilitation of the public.

4. Social and economical protection and rehabilitation of the public.

5. Juridical protection of the public.

Three annual effective dose levels (Ez) are established in the Concept for decision making on radiation
protection including zoning:

Ezi = imSv/a (2)
Ezi = 5 mSv/a
EZ3 = 20 mSv/a,

where Ezi is the non-action level. That levels have to be compared with EA, an annual effective dose,
averaged over inhabitants of the settlement. The value of EA for real territory one mast find under the
condition, when the main remedial actions are stopped. Two zones were suggested:

• zone of radiation control (Ezi < EA < Ezi)',

• zone of limited living (Ezi < EA <

Those who want to leave the last zone can obtain the help from Governmental Bodies. It is not
desirable for families with children to arrive here for living. It is necessary to explain possible health risk
for those who plan to arrive here for living. Zoning should be reconsidered once every three years.

Considering the situation in 1995 one should note that there are practically no settlements where the
annual dose exceeds 5 mSv. Really the action levels 5 and 20 mSv/a regulate the arrival of people for
living and restoration of life on the territories suffered from the accidental radioactive contamination.
They are not levels that regulate relocation. Relocation should not be called on the late phase of a
post-accident activity. Decisions on relocations should be done only in the early phase. It means that in
Russia regulation level 20 mSv/a is not the action level for relocation.

Medical and social protection and rehabilitation of the public in the Concept is based on the definition
the cohort of exposed persons, cohort of persons, suffered from the accident and high risk cohort. The
organization base for all action is the National Radiation and Epidemiologic Register.

By the Concept an exposed person is the person with effective dose more than 50 mSv of acute
accidental exposure or the person with effective dose more than 70 mSv of chronic accidental exposure.

By the Concept a person, suffered from the accident is the person with disease, which connection with
radiation accident was confirmed in response to special procedure, established by the Ministry of Public
Health and Medical Industry of the Russian Federation.

Following the Concept the National Radiation and Epidemiologic Register includes:

- 26 -



• persons, suffered from the accident;

• exposed persons and their kids were born after the accident;

• exposed in utero persons with average body equivalent dose more than 10 mSv]

• adults with thyroid dose more than 0.5 Gy;

• kids with thyroid dose more than 0.2 Gy; and

• persons, relocated from the contaminated territories.

The high risk cohort includes the persons, suffered from the accident and exposed persons with high
doses:

• adults with effective dose more than 250 mSv of acute accidental exposure or the person with effective
dose more than 350 mSv of chronic accidental exposure;

• exposed in ulero persons with average body equivalent dose more than 50 mSv;

• adults with thyroid dose more than 2.5 Gy\ and

• kids with thyroid dose more than 1.0 Gy.

The collective and individual protection measures are specially envisaged for each cohort.

5 Conclusion
In this paper we considered needs and grounds for developing new generation of the post-Chernobyl
regulation documents. To meet urgent needs some special regulation documents [3] - [5], [13] - [15]
(see [18] for more details) were worked out and adopted in Russia, Ukraine and Belarus until 1995.

More general and principle regulation documents are in the stage of preparation and adoption. The
most important among them is the Safety Standards (Norms) for Protection Against Ionizing Radiation
- "NRB-95", prepared by joint working group of Belarussian and Russian scientists, headed by the
member of ICRP, professor P.V.Ramzaev. That working group worked in a strong contact with NCRP
of Russia and Belarus. The draft of that document includes chapter appeared as a result of analysis of
our Chernobyl experience: "Requirements to restriction the public exposure in emergency situations",
inclusive the guidelines for intervention levels in emergency exposure situations.

Now there is a real hope to have in coming future considerably developed and improved regulation
documents of a new generation. One of the main task during their preparation is

• to learn all necessary lessons from the Chernobyl and other accidents, post-accident activity and results
of relevant scientific research,

• to use effectively the results of the international cooperation in the post-Chernobyl scientific research,
primary the results of seven CEC - CIS projects (ESPs and JSPs).
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