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ABSTRACT

The results of some important radionuclides contents evaluation in food and

forage in Serbia after the Chernobyl accident are presented. The results

indicate that the distribution of the radionuclides was not uniform and,

that three main zones of radioactive contamination could be established.

The sheep breeding and the cattle breeding was the most endangered, while

alfalfa and oleaceous plant were the most endangered among plan cultures.
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INTRODUCTION

After the Chernobyl accident the radioactive material was widely dispersed

over the territory of the Soviet Union and over many others, mostly European

countries. Only 25% of the released material escaped during the first day of

the accident, the'Jrest escaping over a period of nine days, the release
-i o

represented up to about 2x10 Bq or about 3-4% of the core inventory of

the plant. It comprised 10% of 1 3 4Cs, 13% 1 3 7Cs, 20% od 1 3 1 I , 15% of 1 3 2Te

and about 3-6% of the other radionuclides (1,2). The transit time of 36

hours over a distance of some 1200 kms indicated a transfer of material at

an average speed of 10 m/s.

The accident differed from those that are usually considered in radio-

logical assessments of hypothetical accident releases from nuclear power

plants, as the release was prolonged and varied in rate and the radionucli-

des composition was complex.

The contaminated air plume arrived over northern part of Yugoslavia in

april, 29th, and over eastern and souther parts i.e. over Serbia, in may,

1st. The extensive national monitoring programs were undertaken in Serbia

following the accident, in order to estimate the degree and the extent of

the radiocontamination and to assess the dose.
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MATERIALS AND METHODS

Serbia is the largest agricultural part of Yugoslavia i.e. the center

of food production. The Chernobyl accident occured just before the begin-

ning of the growing season. Also, due to variations in meteorological and

ecological conditions over the contaminated area, a large number of activi-

ty measurements in milk and milk products, grain products, leafy and other

vegetables, fruits, meat, fish, forage, rainwater and soil, was necessary

to perform in a very short period of time.

The laboratory for radiation hygiene at veterinary medicine faculty be-

came an environmental radioactivity monitoring center after the accident.

But as the laboratory was not intended for monitoring but only for educa-

tion and training, there were many difficulties mainly due to great number

of food and forage to be measured and to lack of time, space, equipment

and stuff. Besides the activity measurements, all the other relevant pa-

rameters for dose assessment were determined. There was exposure dose mea-

sured by a II nd class nuclear dosimeter and absorbed dose in air measured

by TLD method (3).

The activity of the radionuclides (131I, 1 3 4Cs, 1 3 7Cs, 1 0 3Ru, 1 0 6Ru ecc)

was determined on a Ge-Li detector and 4096 channel analyzer by standard

gamma spectrometry.

All samples were measured in native state because the mass activities

ofot the radionuclides were high, especially immediaely after the acci-

dent. The spectrometer was calibrated with calibration sampes for milk, me-

at, water, soil and grass i.e. with calibration sources with radionuclides

carriers similar to those of the samples (4). The statistical error was

less than 20% for the lowest activity radionuclide in the mixture.

As there was a great number of samples (about 1000 samples in the fir-

st two months after the accident) from the whole territory of Serbia mea-

sured, it was possible to get a rather good assessment of the radiological

situation.

The production of some relevant food and forage in Serbia presented in

percentages of the whole production in Yugoslavia, is given in Table 1.

Table 1. The production of food and forage in Serbia.

Product

Maize

Wheat

Potatoes

Beans

Fruits

%

65

60

35

43

45

Product

Alfalfa

Oleaceous

Plant

Clover

Cow milk

%

62

47

47

36

45

Product

Beef meat

Pork meat

Poultry meat

Sheep meat

Sheep milk

%

45

56

38

43

43
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The distribution of the absorbed dose in air on the territory of Yugo-

slavia is presented on Fig.l (5).

Figure 1. The distribution of absorbed dose rate

RESULTS AND DISCUSSION

All the results of the radionuclides contents evaluation in food and

forage after the nuclear accident in Chernobyl were presented in a raport

to the Republic and Federal Commitee for Labour, Health and Social Welfare

(4). There are also a few papers published on the matter (6,7,8) that in-

clude the most significant data for dose assessment.

The rainwater was the most important contributor of the radiocontamina-

tion of Serbia. The activities of the most significant radionuclides in

rainwater over Belgrade on the 1st of May, 1986, are presented in Table 2.

Table 2. The activity of the radionuclides in rainwater (Bq kg"1)

Radionuclides

Activity

131,

2350

134Cs

45

1 3 7Cs

42

1 0 3Ru

200

1 0 6Ru

180

The amount of rain in the center of Belgrade was 8 mm, whereas on the

locality of the Boris Kidric Institute of Nuclear Sciences in Vinca (15 km

from Bgd) was 64 mm. This is an important data for one to estimate the
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level of the radioactive material deposition. In Serbia the deposition was

about 5 kBwm~ for Cs. The values of exposure dose rates in the func-

tion of time (locality: Faculty of Veterinary medicine) are given on Fig.2

Figure 2. The exposure dose rate in the center of Belgrade in 1986.

The minimum and maximum values of the partial mass activities in the

samples measured in May, 1986 on the territory of Serbia, are presented in

Table 3.

Table 3. The min. and max. radioactivity in samples (Bq kg ).

Sample

Milk

Beef

Vegetables

Fodder

1 3 1I

24-2800

3-14

100-3000

100-9800

1 3 4Cs

1-150

2-145

5-150

3-850

Radionuclides

1 3 7Cs

3-400

5-330

11-300

25-2380

1 0 3Ru

2-26

0-1

3-200

10-1200

1 0 6Ru

2-17

0-25

•24-200

40-635

The distribution of the activities of the radionuclides in different

food and forage on the territory, of Serbia, in May 1986, is presented on

Fig.3.
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Figure 3. Distribution of the activity in the samples of food and forage in

Serbia in May 1986

The presented results indicate that there was a direct correlation bet-

ween the ground radioactive contamination and the contamination of food

and forage. But as the former was an ununiform one, the ratio of the max-

imum and the minimum activities in the samples of the same type and from

the same region often exceeds 500. On the other hand, the mass activities

of the samples from the nearby localities often differ for a factor of 1000

or more.

CONCLUSIONS

The presented results confirms the fact that in accidental situations

the only valid data in the measuring procedure are those performed on a

number of samples with the mass proportional to the total production of the

sample material.

The nuclear plant accident in Chernobyl, 1986 resulted in an ununiformal

425



radioactivity deposition over territory of Serbia that eventually resulted

in different radionuclides contents in food and forage in the region. Neve-

rtheless the radionuclides mass activitiy in food and forage were in good

correlation with the exposure dose rate on the contaminated area.
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