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INTRODUCTION

Ten years after the Chernobyl disaster there was still a territory of 150000
km2 in the Russian Federation, in Belarus and in Ukraine where the l37Cs
contamination was higher then 37 kBq/m2 (1 Ci/ km2). These areas are inhabited
by 7 million people in 13 000 settlements (1). The external dose of these people
depends on different factors, but shows first of all a strong correlation with the
local contamination. The lowest mean external dose in these territories is 70 uSv/a
(at 37 kBq/m2 contamination level), but in some settlements (up till now not
evacuated) it is 100 times higher.

Because of the enormous number of the endangered people it is impossible
to establish a total dosimetric control for everybody. One possible method is to
clear only main factors influencing the exposure, and elaborate a model, which can
describe main tendencies in a nearly correct way, and can produce acceptable
mean values for different typical cases, regions or groups of inhabitants (2) at
least. However, this practical way is unacceptable for endangered people. The
absence of personal solicitude and adequate information results in fear and distrust
to an increased degree. This psychological burden is an important (and dose
independent) contribution to the actual danger, enlarges considerably the negative
consequences of radiation. A very important lesson of Chernobyl is, that the
"radiation sensitivity of societies" by far exceeds that of individuals.

MATERIAL AND METHODS

Between 1991-93 Germany has funded and delegated a "humanitaire
expedition" to the territories strongly contaminated by the Chernobyl disaster. Its
goal was to reassure people and reduce their unjustified fears by measuring the
existing radiation burden and to give objective, private and collective information
for the inhabitants. The whole action and its main results were published in details
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earlier (3). We discuss now only some questions (4) about the measurements of
the external radiation, -external dose measurements of about 6000 people and/or
flats were carried out - and some comparison with models and data, which are used
by local authorities for the degree of the contamination, and for dose calculations
(2).

Our measurements were performed with Harshaw TLD-100 (LiF)
dosimeters, the free-in-air calibration (for photon equivalent dose) by a l37Cs
source were carried out in the Research Centre Ju'lich (Germany). The effective
dose equivalent (HE) values were calculated using conversion parameters applied
officially in Germany (5). In the dose calculations divergent radiation field of a
n7Cs source with infinite dimensions was supposed, and a source-to-dosimeter
distance of 0,5m for children and 1,0m for adults. For personal dosimeters
multiplication factors of 1,343 (for children) and 1,147 (for adults), for local
dosimeters of 0,868 (for children) and 0,806 (for adults) were applied,
respectively.

The territory controlled was the western region of the Brjansk district,
measurements in about 100 settlements of 0,037-3,7 MBq/m2 (1-100 Ci/km2) 137Cs
contamination level have been carried out.

DISCUSSION

The Chernobyl disaster resulted in general spot-type contamination,
significant differences may appear within small distances in the radionuclide
deposition and migration, as well as in places of highly contaminated territories.
Fig. 1. shows the results of contamination density measurements (6) of two
bordering villages - Kurganovka and Nikolajevka - 300 km distance apart from
Chernobyl. The contamination density varies here two orders of magnitude in a
few kilometer distance. Its mean value for Nikolajevka is above the evacuation
limit while Kurganovka is declared as an uncontaminated settlement. The external
exposure for these two settlements (Fig.2.) shows exactly the same picture, having
both of them two separated broad peaks. Remarkable is the intermediate region as
well, a smaller satellite peak between the two bigger ones in both distributions. It
appears as a lower contamination in Nikolajevka, and as a higher external
exposure in Kurganovka. The typical route of movement of different people may
be unlike, the form of the dose distribution follows the form of the contamination
distribution fairly well. The spot-type contamination can not produce a uniform
exposure, consequently there are no "mean dose people" at all.

The radiation level has a strong "urbanization dependence". The solid road
surfaces are decontaminated by the rain, and the buildings have shielding effects as
well. The inhabitants in towns are about 40% lower exposed, as the others in the
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villages, and people living in brick buildings about 20% lower, as the
neighbourhood living in wooden houses.
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Fig. 1. Contamination density distributions of Nikolajevka and Kurganovka
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Figure 2. Dose distributions of Nikolajevka and Kurganovka

The "outdoor" people are in general higher exposed as the "indoor" ones.
People were asked in our summer and winter measuring action as well about their
daily outdoor activity. They are outdoor 9,9h in summer and 5,5h in winter, which
is the reason of the generally lower exposure in winter.
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The above trends are used in different model calculations to make better the
probable mean value of exposure for a given settlement or social group of people.
We tested the limits of this methodology measuring carefully the dose distribution
in the same village - in Novije Bobovichi, where the contamination density quite
uniform is - alike summer and winter.
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Figure 3. Summer and winter external dose distribution in Novije Bobovichi

The results in Figure 3. show, that the two distribution are very similar. The
lower part of them is exactly the same, while the high-dose part observably
decreases in winter: a fraction of the "outdoor people" are in winter less exposed
than in summer. In regions where the "spot-like" character of contamination is
very strong this effect is not so spectacular.

CONCLUSION

Investigating the mean dose values as well as dose distributions of the
inhabitants in a large number of settlements maybe set down, that the generally
calculated mean exposure is a good measure to estimate the collective dose for a
settlement or for a large region. Its uncertainty is however too high, and the dose
distribution is very broad (250-300%) to estimate the external exposure of any
single person. However, models may take into account more details of influencing
factors. First of all the surveying of the local contamination density distribution
could be more detailed and more accurate. Measure and distribution of the internal
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exposure (is not the subject of the present work, but it is similarly problematic. In
this situation it is very difficult to search the dose-effect relationships exactly, and
is also difficult to satisfy the people that their fears are unjustified.

Society pays the costs of the nuclear industry and of the possible
consequences as well. But society can neither control the nuclear industry nor the
possible consequences at all. Both science and single people are waiting for more
and detailed information. If we can not decrease the "radiation sensitivity of
societies", then the consequences of Chernobyl will be growing unnecessarily, and
it can strongly retard the justified development of the nuclear industry as well.
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