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ABSTRACT 
 

One of the most serious problems occurring during coal extraction in Upper Silesia in Poland 
are inflows of water with very high salinity. These waters often contain also high concentrations of 
natural radionuclides, mainly two radium isotopes, namely 226Ra from uranium series and 228Ra from 
thorium series in chloride rich solution. Due to the chemical properties of such brines, these waters 
contain usually no uranium, no thorium but occasionally elevated concentration of other radioactive 
isotopes as 210Pb and 210Po. Approximately 40% of the total amount of radium carried by this waters 
remains in underground galleries as radioactive deposits. But, in spite of decreasing of hard coal 
industry,  up to  225 MBq of 226Ra and 400 MBq of 228Ra are released daily into surface along with the 
other mine effluents from all Polish coal mines.  As a result of a discharge of radium-bearing waters 
from coal mines into settling ponds and later into rivers a significant increase of radium concentration 
in bottom sediments can be observed. Sometimes there is also a contamination of river beds, soils  and 
biota.  

The paper describes results of investigation of waters and sediments with enhanced natural 
radioactivity, that occur in settling ponds, where mine waters have been dumped.  The results of 
measurements show that these deposits contain mainly 226Ra and 228Ra (in the form of sulphates) and 
their progeny. The influence of bottom sediments with enhanced radium concentration on the natural 
environment in the vicinity of settlement ponds was also studied.   Measurements of  different 
elements of radiological hazard were made such as radium content in soil from ponds’ banks, 
variations of gamma radiation background and radon exhalation coefficient.  Additionally radium 
transfer to vegetation that had transgressed into the ponds has been calculated. The results show 
clearly enhanced gamma dose rate at the territory contaminated by sediments, but no evident 
enhancement was found in the adjacent land. But in the Vistula river, several kilometres downstream 
from the discharge point, bottom sediments with enhanced radium concentrations were found.   

The obtained results showed that mentioned above sources of radiation hazard must be taken into 
account for planning and designing of land reclamation operations for surface settling ponds of 
underground mines. 
 


