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Abstract

This report presents results and lessons learned by one of the so far largest assessments of a
post-accidental situation. Funded by the Federal Republic of Germany the German Chernobyl
Project investigated in the years 1991-1993 the radiological situation in contaminated regions
of the Russian Federation, Belarus and Ukraine. Measurements included a mass screening of
the population in order to determine the Cesium body burdens of 250,000+ individuals in
more than 240 settlements as well as the evaluation of external doses in selected settlements
with soil contaminations varying from less than 74 kBq/m2 to about 3700 kBq/m2 including
some, where decontamination measures had previously been taken. Also in many settlements
environmental monitoring was undertaken. For most individuals doses did not exceed the
international annual limits set for the general population. Open and comprehensive
communication of results was favourably accepted by the public. In a few settlements the
radiological situation has been followed up till to date.

Introduction

In the post-Soviet republics affected by the reactor accident at Chernobyl on 26 April 1986
there was a general lack of reliable information concerning the levels of radioactive
contamination of the environment and of foodstuffs. As far as data were communicated, they
were often insufficiently supported and explained. Not least, these circumstances led to
considerable disquiet and concern among the public, even at locations where contamination
was low or neglible.

In response to a relevant request for help by the former USSR the Federal Republic of
Germany performed a measuring campaign in contaminated regions of the three post-Soviet
republics Belarus, Russian Federation and the Ukraine in the years 1991-1993. For this
purpose, the Federal Ministry of the Environment, Nature Conservation and Nuclear Safety
made available funds of about DM 12 million.

Starting in 1991, a total of 22 vehicles with 27 measuring assemblies and more than 150 staff,
recruited on a voluntarily basis from various institutions in the Federal Republic of Germany,
were engaged in the first measuring campaign, lasting from mid-May to early October 1991
[1]. In the following two years the program was slightly reduced [2].

In order to assist in informing those affected and above all to determine their actual radiation
exposure, measurements included environmental measurements as well as incorporation
measurements and direct measurements of the external dose. Great store was set by the
comprehensive information of the population.

In the framework of several smaller research programs the radiological situation has been
followed up for some settlements till to date [3].
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Environmental Measurements

Within the environmental monitoring programme measurements in a settlement began by
determing the area dose rate and the soil contamination. Subsequently, basic foodstuffs, such
as water, milk, meat, potatoes, bread and cereals, were examined by gamma spectrometry as
an aid to interpreting the whole-body measurements. All foodstuff supplied by the public was
measured. Each participant received a certificate containing the results of the measurement
and a brief explanation in Russian.

A total of more than 4000 food measurements, more than 500 soil examinations and more
than 1000 area dose rate determinations were carried out. In 1991 the mean contamination in
Klincy county (Russian Federation) was about 130 Bq/kg. The contamination of 25% of the
227 milk samples taken there from private farms still exceeded the official limit of 370 Bq/kg.
More results are given elsewhere ([2] and references therein).

Incorporated Measurements

Internal exposure was expected to be due to radiocesium taken up with food. Even by the
IAEA project [4] in 1990 other y-emitting nuclides were not observed. On the basis of the
environmental and food measurements, a significant contamination of the population with Sr-
90 or Pu-239 was ruled out.

Three semitrailers were deployed in towns and major localities. In villages and youth camps,
smaller measurement vehicles were used. Typical values of the Minimum Detectable Activity
ranged from 0.25 - 1 kBq Cs-137, depending on the type of incorporation monitor used and
the local background activity. A total of 317,000 measurements were carried out to assess
body burdens of more than 250,000 different persons at more than 240 settlements in the ten
regions of Bryansk, Kaluga, Orel and Tula in the Russian Federation,; Gomel, Mogilev and
Brest in Belarus; and Kiev , Shitomir and Rovno in the Ukraine.

Results were classified into three categories (see Table I). The threshold between categories 1
and 2 corresponds to an internal radiation dose of 0.3 mSv per year.. The threshold between
categories 2 and 3 corresponds to a radiation dose of 1 mSv per year. In assessing the above
category limits it was assumed that the intake is by ingestion, the uptake and excretion are in
equilibrium and the measured value is representative of the measurement year. Results
category 1 do not give any cause for concern. Body burdens within the second category are
also sufficiently safe, but in this case it was recommended to limit the intake of highly
contaminated food (e.g. mushrooms, game). It was recommended that persons with body
burdens as high as category 3 should be treated as is common practice in the Federal Republic
of Germany for occupationally exposed persons, which means that they should be thoroughly
examined at least once a year and that the body burden should be controlled at regular
intervals.

Table I : Classification into categories as a function of measured Cs-activity

category 1
category 2
category 3

children
< 4 000 Bq
< 15 000Bq
> 15 000Bq

adults
< 7 000 Bq
< 25 000 Bq
> 25 000 Bq
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The results are compiled by states in Table II. Whereas 90 % of the results In total the fraction
of measurements in category 3 remained below 2%. The highest body burden observed was
770 kBq. For continous uptake of Cs-137 the annual dose limit of 50 mSv/a, still valid for
professional radiation workers in Germany, corresponds to a body burden of more than 1000
kBq.

Table II: Results of whole-body monitoring in 1991-1993

1991 Russia
1991 Total

1992 Russia
1992 Belarus
1992 Ukraine
1992 Total

1993 Ukraine
1993 Russia
1993 Belarus
1992 Total

1991-1993

measurements

163033
163033

49858
29229
11373
90460

36126
14836
12556
63528

317011

cat. 1

93.7%
93.7%

85.8%
95.2%
100%

90.6 %

84.5%
70.0%
83.8%
81.0%

90.3%

cat.2

5.3%
5.3%

11.7%
4.4%
0.0%
7.9%

11.9%
22.9%
12.4%
14.6%

7.9%

cat.3

1.0%
1.0%

2.5%
0.4%
0.0%
1.5%

3.7%
7.1%
3.8%
4.5%

1.8%

External Dose Assessment

In 1992 and 1993 supplementing personal dose measurements were carried out in about 100
selected settlements with varying Cs ground contamination (<74 kBq/m2 - 3700 kBq/m2).
They were mainly situated in the Russian Federation. In 1992 also settlements in the Gomel
region were included.

About 5500 personal dosemeters were distributed to the population .The dosemeter was a
tissue equivalent LiF thermoluminenscence detector of the type TLD-100. Detailed results are
given elsewhere ([2] and references therein).

Population Dose

Total annual doses to the population are obtained as the sum of external and internal dose.
Mean total doses are given in Ref. [5] for some selected villages. Highest doses were found in
Kirov (Narovlja county, Belarus) and Saborye (Krasnaya Gora county, Russian Federation),
where in 1993 an annual total dose of 4.1 mSv was observed. Both are settlements with a high
degree of self-sufficiency in food supply.

Follow-up studies ([3], [6]) in selected settlements of Belarus and the Russian Federation
confirm up to date a general downward trend of total annual dose with time, though this is
generally not true for the internal dose.
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Some Lessons Learned

Effective communication of the measurement results was an important prerequisite for
achieving the humanitarian goals of the measurement campaign. Certificates were issued
immediately after each measurement performed containing the results and a comment. This
was very well perceived by the population and helped to reduce unnecessary anxiety. To
achieve this , it proofed also to be important to perform measurements not only in the highly
contaminated areas, but in all areas contaminated by the accident. People in lower
contaminated areas had developed a psychological need to be taken ,care of, too. This need
expressed itself (e.g. in Shisdra county/Russian Federation) in an extremly high voluntary
participation rate in excess of 70% of the population. The participation of foreign experts in
the assessment helped in achieving an athmosphere of trust.

Scientists participating in the present follow-up studies experience a general lack of awareness
of the consequences of the accident in the population as far as daily life is concerned. Thirteen
years after the accident any advise must be adjusted to the individual situation of a person or a
family. General advice alone is not sufficient any more to achieve individual dose reduction.
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