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Abstract 
Geothermal waters have been used on a large scale for bathing, drinking and medical 

purposes. These waters often have a very high mineral content because solubility increases 
with temperature. Ground waters are in close contact with soil and rocks containing radium. 
Once formed by decay from radium, radon gas may diffuse through rocks pores and geological 
discontinuities and may dissolve in these waters. Radon and other natural radionuclides are 
transported to the surface where radon can easily diffuse into the atmosphere. Then it may be 
possible to find out significant radon levels at places 
like geothermal spas. 

In this work the most important natural radionuclide activity concentrations in different 
thermal spas of Argentina were measured to characterize waters and to evaluate the exposure 
of workers and members of the public.  

Three passive methods were used to measure radon in air. One of them is an screening 
method based on the radon adsorption on activated charcoal. The other two methods are time 
integrated ones, CR-39 or Makrofol tracks detectors, which can be exposed between two and 
three months. To characterize waters other natural radionuclides have been also measured. 
Uranium concentration was measured by fluorimetry. Ra-226 and Pb-210 measurements were 
performed by radiochemical methods and liquid scintillation.  

The results obtained were compared with the guidelines values recommended by WHO 
and EPA for drinking waters and, in the case of radon in air, the results were compared with 
values established by BSS-115. In order to assess worker doses, the higher value measured for 
radon in air and real scenario data were taken into account. Moreover, in situ dose rate 
measurements were also performed and then compared with natural background values. 

In relation with water characterization, almost all values obtained for the geothermal 
waters analyzed were below the corresponding guidance levels. Taking into account the 
highest value measured of radon in air, the maximum annual effective doses calculated resulted 
below the corresponding dose criteria for members of the public and in the order of it for 
workers.  

As values measured may be variable, it is suggested that the Thermal Spas be re-
evaluated to determine its evolution over time. 
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