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Abstract. This report sums up radioactive environmental contamination due to the Chernobyl 
accident in 1986 in various regions all over Europe (Ukraine, Belarus, Russia, Sweden, Austria 
and Greece). Most of the radionuclides released with the reactor accident possess short-lives 
(e.g. 131I) of a few hours or several days and weeks or were deposed in low quantities (e.g. 
90Sr). So the main focus was put on 137Cs, because this radionuclide has a long half-life (30 a), 
is measurable till this day and gives a presentable view of radiation exposure in contaminated 
regions. The decrease of 137Cs activity concentrations in soil, surface water, foodstuffs and 
air was shown in the course of time. The comparison of radioactive environmental 
contamination shows, that the 137Cs-activity concentration in nearly all media has decreased 
faster than the physical half-life. Part of this elaboration was also to describe the 
contribution of the reactor accident to the radiation exposure of selected population groups 
in the last 20 years. 
The second part of the report follows a valuation of European studies, which are linked to late 
health effects of the Chernobyl accident specially thyroid cancer, leukaemia and other solid 
tumours. These studies has been discussed and evaluated. Only in countries with the highest 
impact like Ukraine, Belarus and Russia, an increased number of infant thyroid cancer has 
been observed but up to now no increases in leukaemia or malignant deceases in this or other 
European countries can be detected. 
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1. Introduction 
 
The nuclear accident of April 26th 1986 in Chernobyl was the most severe one 
ever occurring in the nuclear industry. Two decades after the disaster the 
environmental and health consequences for the European population are still 
in public agenda. The health outcome of the accident is of special interest 
although it is not easy to evaluate. Therefore aim of this work is to discuss 
different aspects concerning the reactor accident and to analyze the occurring 
problems in different environmental medias including soil, air, surface water 
and foodstuff.   
Because of an higher amount of deposition (> 37 kBq/m² 137Cs) the impacts of 
the accident in  Ukraine, Belarus, Russia, Sweden, Austria and Greece were 
compared by the authors.   
 
 
2. Materials 
 
For this work we summarized different reports, studies and papers of 
symposia from the last twenty years und tried to get an objective evaluation 



of these available and respectable publications. We principally used data 
sources from IAEA, UNSCEAR and established studies which are linked to late 
health effects of the Chernobyl accident concerning the six countries of special 
interest to the study mentioned above. 
 
 
 
3. Results and discussion 
 
The inhomogeneous pattern of radioactive environmental contamination is due 
to the meteorological situation over Europe and the local rainfall situation at 
the time of the Chernobyl accident. Regions where it was raining when the 
contaminated cloud passed became much more affected than regions without 
rainfall at this specific time. This is a result of very effective wet deposition 
where radionuclides infiltrates by run-off rain water easily in soil.  
 
The evaluation of various reports about radioactive environmental 
contamination shows that the activity concentration in nearly all of relevant 
media decreased faster than the physical half-life.  
In air and surface water the activity concentration decreased rapidly during 
the first weeks after the accident. This is due the physical decay of short-lived 
isotopes, the well stirring of the media and the fact that radionuclides become 
absorbed to catchment soils and bottom sediments. The results of radiometric 
analysis of sediment samples from the Danube (Fig.1) show, that the 137Cs 
activity concentration caused by the contamination after the Chernobyl 
accident decreased faster than the contamination by atmospheric nuclear 
weapons tests in the 1960s. In the first years after the Chernobyl accident the 
decay is characterized by an ecological half-life of around four months. After 
1988  the decline of 137Cs activity concentration in Danube sediments has been 
much more slower. The ecological half-life of this period is about four years.  
 
Fig.1: 137Cs activity concentration in sediment of the Danube in Austria (Maringer et al, 2004) 
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The decrease of activity concentration in soil follows the physical decay and is 
also affected by erosion and harvest in the course of time. Up to now 137Cs 
dominates in soils outside the prohibited area (a radius of 30 km around the 
nuclear power plant) whereas inside this area other radionuclides (e.g.90Sr, 
239/240 Pu, 241Am) are radioecologically important. Especially in the upper soil 
layers the concentration of 137Cs is much higher than 90Sr. This is a result of 
well bound caesium-radionuclides in clay minerals and the migration rate in 
the range of less millimetre a year. 
 
In nearly all European foodstuffs (with the exception of game and mushrooms) 
the 137Cs activity concentration decreased faster than the physical decay. In 
the fist year after the accident the 137Cs activity concentration in Austrian 
milk and fruits for instance decreased about 6-10%, the physical decay would 
be 2,24% p.a. Also in grain, potatoes and other vegetables the 137Cs activity 
concentration decreased about 3-6% in 1987. In most of the current foodstuff 
the 137Cs activity concentration is less than 1 % of the initial value 1986 
(Fig.2). 
 
 
Fig.2.: Activity concentration including schematic half-life illustration of various foodstuff in 
Austria (Schwaiger et al, 2004) 



 
 
The elaboration shows that health effects caused by the Chernobyl accident 
concerning deterministic radiation effects have been exclusively observed at 
emergency workers who dealt with the consequences of the accident on the 
very first days (e.g. staff members of the nuclear power plant, firemen and 
ambulance men). 134 emergency workers came down with acute radiation 
sickness, whereas the estimated range of doses for these people are given in 
Table 1. All of these patients received whole-body doses from external 
irradiation of more than 0,8 Gy. 28 patients who received high doses died 
from the consequences of acute radiation sickness. 
 
 
 
Tab.1.: Emergency workers with acute radiation sickness following the accident (UNSCEAR, 
2000) 
 

Number of patientes 

treated Degree of acute 

radiation sickness 

Range of 

dose [Gy] 
Moscow Kiev 

Number 

of 

deaths 

Number of 

survivors 

Mild (I) 0,8 – 2,1 23 18 0 41 

Moderate (II) 2,2 – 4,1 44 6 1 49 

Severe (III) 4,2 – 6,4 21 1 7 15 

Very severe (IV) 6,5 – 16 20 1 20 1 

Total 0,8 - 16 108 26 28 106 

 



 
The evaluation and discussion of studies which are linked to stochastic 
radiation effects due to the Chernobyl accident suggests (four years after the 
accident) an increased number of infant thyroid cancer, but only in regions 
with the highest impact like Belarus, the European part of Russia and Ukraine 
(Fig.3). Most of the affected children have been younger than four years at the 
date of accident. From 1986 to 1998 1.036 infant thyroid cancer cases have 
been diagnosed in this three states. 
 
Up to now no other stochastic radiation effects like an increased number of 
leukaemia or other carcinoma incidence can be detected. Some studies 
suggests coherences between perinatal mortality and the 137Cs soil-deposition 
others correlate the trisomy 21 with environmental contamination. But all of 
these studies can’t establish a causal connection to the Chernobyl accident. 
 
Fig.3: Number of diagnosed infant thyroid cancer cases in Belarus, Russia and Ukraine from 
1986 to 1998 (UNSCEAR, 2000) 
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In our investigations we can’t find any statistically significant increase of 
cancer incidences or other late health effects due to the Chernobyl accident 
with the exception of infant thyroid cancer in hot spot regions. But our results 
are no argument, that these health effects doesn’t exist up to now. Moreover 
it shows, that it is very difficult to get statistically verified results in 
epidemiological studies. Furthermore there is a certain amount of extra risk 
for late health effects in regions all over Europe, where different 
environmental medias are still contaminated. 
 
More results and references are given in detail in the diploma thesis by Seidel, 
C. (in German, on request via: Claudia.Seidel@bev.gv.at). 
 



At the moment we are working on a study in which we analyze the cancer 
incidences and perinatal mortality after the Chernobyl accident in a federal 
state (Upper Austria) of Austria. The results of this study will be reported in 
April 2006. 
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