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ABSTRACT

In this paper radioactive contamination level In Croatia by means of
radioactive rain waters, that was caused by the accident of NPP "Lenin" in
Chernobyl, has been described. The displayed rsults represent the sum of
the measured activity of radionuclides 103 Ru, 131 1, T32 Te-1, 134 Cs and

140 Ba-La. It has been construced on the basis of measured and evaluated data
and the scheme of the radioactive contamination level In Croatia by means of
radioactive rain waters between April 2 to May 20th, 1986.

INTRODUCTION

The Incident of the fourth reactor In the NPP "Lenin" in Chernobyl

(USSR) caused the release of big quantities of radionuclides (according to

Soviet data 1.85 x 10 15 Bq w1hout noble gases alculated on May 6th, 1986)

that were dispersed by atmospheric streams above the major part of Northern

Hemisphere. By "washing out" of the astmosphere with rain waters and the

process of dry deposition the majority of released radionulides came to the

surface of the Earth (water surfaces, ground, vegetation, building - later

referred to as surface).

In this paper the evaluation of surface radioactive contamination level

has been done (inland territory of Croatia) on the basis of the quantities

of rain waters and the measured values of radioactive rain waters In the

period from 28th April at a.m. till 20th May 1986 at p.m.

METHODS OF SAMPLING AND MEASUREMENTS

The samples of rain waters were gathered n meteorological stations of

the Hydrometerological Institute of Croatia and sent Into the Laboratory for

Nuclear Chemistry and Radioecology of the Center for Marine Research Zagreb,

"Rudjer Botkovid" Institute, Zagreb. The samples of rain waters were

gathered In clean plastic containers (volume 0.5 1 or 1 1) so that the
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composed sample of all rain waters, that fell on the particular location

within the Interval of 24 hours, was gathered. The samples were dated by the

final date of each Interval of 24 hours In the duration from a.m. till 

a.m. on the following day. In the periods when there was no rain. the funnel

was covered by plastic sheet for protection from potential contamination

because of dry deposition. The quantity of rain water was measured by rain

gauge or omrograph placed quite close to the equipment for gathering of the

composed sample of rain water.

The radioactivity of the rain water sample was measured in the

containers of known geometry in a WU) detector joined to 4096

multichannel analyzer. The samples of rain waters were not specially treated

by some physical-chemical procedures. The time of measurement of. a

particular sample was between 1000 and 5000 seconds, depending upon the

quantity and radioactivity of the sample. In this treatment the sum gamma

radioactivity of radionuclides 103 Ru, 131 1, 132 Te-1, 134 Cs, 137 Cs and

140 Ba-La was taken.

In Table 1. we show all radionuclides (beta and gamma emitters that we

have registered and their percentage In the sample of rain water from May

4th, 1986. It Is evident that the radionuclides, that are not systematically

elaborated in this paper and considered In the evaluation of the level of

radioactive contamination at the territory of Croatia, make less than 10 of

total radioactivity of rain waters. The radioactivity of short living

radionuclides 134 Cs and 137 Cs) has not been corrected.

TABLE 1. Percentage of registered radionuclides In the sample rain water

from May 4th, 1986

Radionuclide % Radionuclide %

131 1 36.3 141 Ce 1.4

132 Te- 1321 35.7 144 Ce 0.9

103 Ru 11.8 75 Zr 0.7

137 Cs 4.1 3H 0.5

99 MO 2.7 125 Sb 0.4

106 Ru 2.2 89 Sr 0.3

140 Ba- 140 La 2.1 90 Sr 0.1

134 Cs 2.0 110M Ag 2-10-2
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THE RESULTS OF MEASUREMENTS

Figure 1 . represents maximal and minimal measured values of

radioactivity In of rain water at 22 locations at the territory of

Croatia on particular days In the period from April 28th fill May lst, 1986

at several locations (eastern Slavonia, central and southern Dalmatia)

rain-falls were not radioactive, I.e. the "radioactive cloud", that In the

first wave came from north-west did not seize the whole territory of

Croatia. The result of this fact Is a large disintegration of measured

radioactivity at the beginning of the observed period. After May 1st, 1986

the second wave of radioactivity, that came In the north-east air stream,

seized a realtively homogeneous total territory of Croatia.
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Total quantity of radionuclides that, In the period from April 28th

through May 20th, 1986 came to the surface through rainwaters has been

represented In this paper as a total surface contamination. Each particular

surface contamination through radioactive rainfalls represents the

multiplication of the quantities of radioactive rainfalls (1/m 2) and the

radioactivity of this rainfall (Bq/1).

As surface contamination essentially depends upon the quantity of rainfalls

and rainfall is the most changeable meteorological value with regard to

space and time, the detailed analysis Includes the data of rainfall

quantities given from 48 supplementary locations. The evaluation of

radioactivity at these location for each day from April 28th through may

20th, 1986 has been done by Interpolation mthod of measured rainfall

radioactivity at the nearest locations.

Total values of the contaminated surface at the territory of Croatia

through radioactive rainfalls between April 28th and May 20th, 1986 have
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The quantity of radioactivity, that through radioactive rainfall

contaminated the territory of Croatia was evaluated to 52-10 Bq It

represents cca 028% of the released radioactivity from the damaged reactor

of the NPP "Lenin".

The levels of contaminatnion of the territory of Croatia are given In

Table 2 It is evident that, besides relatively strongly contaminated

regions, there are also regions that are not at all contaminated by means of

radioactive rainfall.

It is also evident that the contamination of the Croatia territory by

means of radioactive rainfall Is well correlated with the quantities of

rainfall for the period from May 2nd through May Sth, 1986, while the

correlation with the total quantity or rainfall In the period from April

28th through May 20th, 1986 Is much less evident.

TABLE 2 Contamination of the territory of Croatia

Contamination % of contaminated

(Bq/m') territory of Croatia

240 000 9.3
150 000 26.1
75 000 31.0
35 000 16.8
15 000 8.0
5000 8.2

not contaminated 0.6
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CONCLUSION AND RECOMMENDATIONS

The evaluation of the level of radioactive contamination of the

territory of Croatia by means of radloactIVE! rainfalls was carried out

correctly due to close collaboration with Hydrometerological Institute of

Croatia that has a wide spread net of meteorological stations. The well done

evaluation of the contamination by means of rainfall was even probed by the

results of measurement of numerous sample of food and the results of

measurement of radioactivity of the surface layer of the ground.

SUMMARY

In this paper the radioactive contaminatylon level In Croatia by means

of radioactive rain waters, that was caused by the accident of NPP "Lenin"

In Chernobyl, has been described. The displayed results represent the sum of

the measured activity of radionuclides 103 Ru, 131 1 132 Te-1, 1 3 4Cs, 137 Cs

and 140 Ba-La.

On the basis of measured and evaluated data the Chart of the radioactive

contamination level In Croatia by means of radioactive rain waters between

April 28th to May 20th, 1986 has been constructed.
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