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Whole body measurements on caesium radionuclide contents and individual TLD
measurement of exposure to external iodiation were made in the western part of the
Bryansk region where caesium-137 contamination from the Chernobyl accident exceeds
0.55 mBq/m2 ("Strict control zone - SCZ")- Distribution of the annual ingestion dose
from radiocaesium is shown for residents of a large rural settlement. Total dose to whole
body (external and internal) is shown as a function of an occupational group. With use of
questionnaire data on milk consumption and measurement data on radiocaesim body
burden a distribution of the internal thyroid dose from radioiodine was derived for 14
thousand children in the SCZ. The data bank is under development with the aim to use
available information for the reconstruction of individual doses.

The most affected by Chernobyl fallouts in Russia is the
western part of the Bryansk Region. The territory initially
specified as Strict Control Zone (SCZ, from 1991 officially
assigned to "relocation zone") with caesium-137 contamination
level (S) in excess of 0.55 MBq/sq.m (15 Ci/sq.km) covers an area
of 2000 sq.km. At the time of the accident 112 thousands
residents happened to live in the SCZ.

Over 250 thousands of whole body measurements on caesium
radionuclides contents were carried out by the institute of
Radiation Hygiene in the SCZ and at some settlements in adjacent
territory, including 150 thousands made in the first two years
after the accident. 10 thousands individual measurements of
exposure to external radiation were made with TLD in samples of
people from settlements inhabited by 90% of the total population
of the SCZ.

Processing of data on measurements of caesium radionuclides
content in the body is demonstrated here for the village Yalovka
situated in the highly contaminated area (S=2.4 MBq/sq.m). At the
time of the accident Yalovka was the largest (in number of
residents) rural settlement in the SCZ. 2311 individual whole
body measurements were made for 1216 residents during four survey
periods from summer 1986 to spring 1988. Figure 1 presents
statistical characteristics of measured values for one of survey
periods. In view of essential change (mainly decrease) of
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Figure 1. Specific activity of caesium radionuclides in the body (Wcs).
Yalovka, 20 August - 8 September 1986.

A. Frequency distribution of the logarithm of Wcs
B. Log-normal probability plot
C. Scatter diagram of Wcs versus age
D. Average value of Wcs as a function of age

radiocaesium body content after the early summer 1986, relevant
model was employed to calculate personal doses taking into
consideration the time points of whole body measurements during a
period of dose accumulation. The median levels of annual internal
dose were 9.5 mSv in 1986 and 2.4 mSv in 1987. Figure 2 shows the
distribution of calculated ingestion dose in 1987. Analysis of
dose distribution and questionnaire data revealed a dominating
role of food habits, especially milk consumption and the time
after the accident at which the individuals ceased to consume
locally produced milk.
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Figure 2. Radiocaesium ingestion doses, Yalovka ,
1987

Restrictions in consumption of contaminated food averted
essential fraction of the projected ingestion dose and resulted
in predominant contribution of external radiation into the total
effective dose to the whole body. Figure 3 shows the total dose
in Stary Vyshkov (S=1.2 MBq/sq.m) for individuals who were
measured for both external dose (with TLD) and radiocaesium body
burden. The total dose is dependent upon occupational activity
with those individuals who spend more time outdoors receiving
higher dose.

Due to results obtained from a limited set of reliable
measurements of iodine-131 in the thyroid gland made in May 1986,
a method of thyroid dose reconstruction was developed using data
on environmental radiation, on consumption of milk, on the early
measurements of radiocaesium contents in the body (Balonov, Bruk,
Konstantinov, Korelina, Zvonova). The method was employed to
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Figure 3. Total dose as a function of
occupational group, Stary Vyshkov,

1987

assess the distribution of individual thyroid doses at residents
of the SCZ. Distribution of calculated doses for children up to
14 years old is shown on Fig.4. The 'formally' calculated doses
were a justified base to design a general dose distribution and
to derive mean values for regional and/or age groups of people,
but not for use as real personal doses.

Unlike mean doses and dose distributions averaged for large
population groups, personal doses ( PD - individual dose ascribed
to an identified person) may be assessed with high degree of
uncertainty. The error in reconstructed numerical value of
personal dose may vary from several tens per cent (the best case)
to several hundreds per cent depending on availability of
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Figure 4. Distribution of thyroid dose
at children 0-14 years old

individual dosimetry data and relevant environmental and social
information (including questionnaire data on human habits after
the accident). It means that stochastic (statistical or
probabilistic) presentation of PD is more reasonable than a
deterministic one. The specific form of presentation of PD values
should be a matter of choice derived from the kind of application
of dosimetric data for medical, scientific or/and social
purposes.

With the aim to effective use of available data to
reconstruct doses to people living in SCZ a data bank is under
development in the Institute of Radiation Hygiene, St.Petersburg.
The data bank includes data bases of personal dosimetry primary
records and of environmental and social information relevant to
exposure conditions. The latter includes individual responses to
questionnaire on human habits after the accident, including time
spent daily outdoors, in wooden houses, stone houses at various
seasons of a year, milk consumption, date of taking advice to
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stop consumption of locally produced milk, dates of temporal
relocation in 1986. The current functioning of the data bank
suggests development of software modules for cross-checking,
verification and correction of primary records from radiometric
and questionnaire surveys of population, production and
processing of secondary radiological information. In spite of the
system is currently under development, it is already in use for
some needs related to the consequences of the Chernobyl accident,
including social and legal purposes as well as needs of medical
surveillance and epidemiology.
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