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Dissolved radon in well waters in Hamadan, Iran.
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This work was undertaken as part of a research project on indoor radon in Hamadan city, Iran. This projects initial
results were report by Gillmore and Jabarivasal (2010a,b) who noted raised indoor radon (222Rn) levels in some
homes in the region of up to 364 Bq m-3 with a mean value of 80 Bq m-3 (some Schools and Hospitals in the
city having considerably higher radon concentrations). As part of the investigation into the source of that radon
measurements were made in the atmosphere down boreholes near the surface of both active and non-active water
wells (28 wells in total). High concentrations, with a maximum of 36,600 Bq m-3, were noted suggesting that
radon enriched groundwaters could play a role in the transportation of radon. Hamadan has many qanats, springs,
semi-deep and deep wells. These wells are driven into sandy and gravelly alluvial fans that sit on a variety of
bedrocks, from granitic and metamorphic materials to karstic limestones. It was decided that an investigation of
dissolved (as opposed to atmospheric) radon was necessary in these wells, which were closely associated with
homes and were sometimes used as drinking water supplies (as well as for irrigation).
Taking into account 222Rn concentration results one can say that these waters are of two types according
to Przylibski’s classification (2005): radon-poor waters (containing between 1.0 and 9.99 Bq/dm3 222Rn; Bq/dm3
= Bq/L) and low-radon waters (containing between 10 and 99.99 Bq/dm3 222Rn). 222Rn concentration is below
the reference level of 100 Bq/dm3 – a value suggested by the European Commission - so there is no need to
take any action to remove radon from these waters before its transport to pipelines and households (Commission
Recommendation, 2001). The WHO (2008) advice is in a similar vein. However, we would recommend that
activity concentration of 222Rn in these wells should be monitored and if necessary controlled at least once a year
and that the waters, where 222Rn activity concentration was higher than 40 Bq/dm3 even twice a year to be sure
that 222Rn activity concentration is always below 100 Bq/dm3.
226Ra concentration is low (below 0.05 Bq/dm3) in waters of all the intakes (wells). This suggests that
water from all wells is rather shallow in terms of circulation, with contemporary infiltration and low mineralization
of groundwater. The origin of 222Rn dissolved in the investigated water is such that the main source is from
reservoir rocks. The concentration of 222Rn activity depends on 226Ra concentration in these rocks close to the
wells and the density of fissures and pore spaces enabling radon to escape from mineral grains and crystals and
dissolve into the groundwater flowing through these reservoirs. We can be certain then, that the source of 222Rn
dissolved in the investigated groundwaters are not the ions of 226Ra2+ dissolved in these waters. The origin of
222Rn dissolved in groundwaters from Hamadan (Iran) is typical for groundwaters of low mineralisation and shallow circulation, as demonstrated by Przylibski in the Sudetes (SW part of Poland, Europe) (Przylibski, 2000, 2005).
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