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Abstract 
The level of radioactivity in soil, groundwater and the background of gamma radiation in the 3x3 km area around 
the Salaspils (Latvia) nuclear reactor 5 years after its shutting down were investigated. The results indicate that 
the average gamma background reaches 50 nSv/h ±15%. The concentration of Cs-137 was established using 
high-resolution gamma-spectrometry. In soils it varies within the range of 0.3-227 Bq/kg (20-1940 Bq/m2) 

whereas in groundwater it was below the minimal detectable activity – 0.3 Bq/l. 
  
1. Introduction  
The long time functioning of nuclear reactors can cause pollution of the closest surrounding 
territory with the artificial radionuclides: products of activation or fission. The aim of the 
present work was to obtain an overview about the content of artificial radionuclides and 
gamma radiation background in the 3 x 3 km area around the Salaspils (Latvia) research 
nuclear reactor after its shutting down. The design of the project was to assess the impact to 
environmental background level during the 37-year long functioning time of the reactor. It 
provides information regarding the concentration of the probable pollution. For this purpose 
we carried out: 

1) the determination of radioactivity in soils; 
2) the determination of radioactivity in groundwater; 
3) the measurement of gamma-ray background.  
 

2. Method 
The net density for the collection of soil samples (5 cm depth) and the gamma background 
measuring was 500x500 m. The total number of checkpoints was 113. The groundwater 
samples from 34 places: in the reactor territory (4-10 m depth) and from the wells of 
surrounding farms (8-12 m depth) was performed. The soil was dried to the constant weight at 
105°C and homogenised.
High-resolution gamma spectrometry was used for measurement of samples within the energy 
range of 50-2000 keV. The uncertainty of measurements was within a range of 3-10%, but the 
minimal detectable activity – from 0.3 up to 1 Bq/kg. 
 
3. Results 
 Only Cs-137 and natural radionuclides Th-232, U-238, K-40 were detected in soils.  
 The concentration of Cs-137 varies in the range of 0.3-227 Bq/kg or 20-1940 Bq/m2. It was 
established that the concentration of Cs-137 in the adjacent checkpoints could differ 
significantly. It could be explained by difference of sorption for various types of soil [1] and 
by the collection point location  (coniferous or leafy forest, grassland, plough land etc.).     
In all water samples the concentration of Cs-137 was lower than the minimal detectable 
activity 0.3 Bq/l. The determined radionuclide concentration in all samples is in agreement 



with the average level in Latvia. Figure 1 shows the Cs-137 and K-40 content of soil in 
checkpoints around the nuclear reactor. 
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Fig. 1. Cs-137 and K-40 radioactivity of soils in 3 km zone of Salaspils nuclear reactor 

In the control zone the average gamma background was 50 nSv/h ±15% and its maximum 
value - 100 nSv/h. The gamma background in the territory of the nuclear reactor reaches 60 
nSv/h. The results show that the gamma background is similar to the natural background in 
Latvia, and no correlations were observed with a location of the nuclear reactor. 
 
4. Conclusion 
1. In the soils around the shut down Salaspils nuclear reactor (within 3 km zone) were 
detected only Cs-137 and natural radionuclides Th-232, U-238 and K-40. The Cs-137 
concentration (0.3-227 Bq/kg) in any of the checkpoints didn’t exceed the average value 
(262 Bq/kg) in Latvia according to our previous results. 
2. In the groundwater samples the concentration of Cs-137, Th-232, U-238 and K-40 
didn’t exceed the minimal detectable activity.    
3. The average value of the gamma background within the controlled territory was 50 
nSv/h ±15% 
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