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1. Introduction – Over the last decade, the quality of groundwater in Qatar has been observed to show 

substantial deterioration in their quality and quantity following the overconsumption of groundwater in 

agriculture at rates way higher than the natural replenishment rate. This resulted in a drop in the water 

table to an unprecedented level. It is worth noting that despite having few reports about radon in Qatar, 

there is no extensive study ever reported to investigate the radon and radium levels in the groundwater 

across Qatar and its effect on human health. In the present work, the radioactivity analysis of groundwater 

and vegetation collected from Qatari farms was conducted.  

2. Experimental - In this work, 80 groundwater samples were selected across the map of Qatar. Radon 

concentrations in the groundwater were determined using RAD7 H2O equipment. The activity 

concentration of 226Ra, 228Ra and 40K in the collected vegetation was measured using high purity 

germanium detector (HPGe). Moreover, the radiological risks were evaluated by estimating the average 

annual effective dose due to the intake of the above-mentioned radionuclides through ingestion of 

vegetation samples.  

3. Results and Discussion - The measured 

radon levels in the Qatari groundwater were 

between 2.71 and 60.7 Bq/L with a mean value 

of about 20.6 Bq/L, which is found to be greater 

than the US EPA’s maximum contamination 

level of 11 Bq/L. Similarly, a value of 32 and 

33 exceedances to the US EPA’s maximum 

contamination level (MCL) of 11 Bq/L and 

EPA’s drinking water guidelines, respectively 

were observed. Moreover, the average activity 

concentration (dry-weight) of 226Ra, 228Ra and 
40K in Rocca plants were: 84.4 ± 1.4, 3.05 ± 

0.32 and 1730 ± 72, respectively. The average 

activity concentration (dry weight) of 226Ra, 
228Ra and 40K in Corchorus were: 111 ± 2.15, 

5.1 ± 0.53 and 1800 ± 75, respectively. Qatar 

follows the Gulf Cooperation Council (GCC) 

Standardization Organization (GSO) limit 

which states that the total activity level 

permitted in food products (wet weight) shall 

not exceed 75 Bq/L (GSO-998/1998).  

4. Conclusions – While the activity level of 
226Ra, 228Ra and 40K were found to be within the 

acceptable international levels, such levels need further 

investigation in order to understand their sources, fate and impacts on human health and environment. 

In terms of radon gas, the radon level in 32 of the 80 groundwater wells studied in the present work were 

found to exceed the US EPA’s maximum contamination level of 11 Bq/L.  Water management procedure 

would not be possible without evaluating the radon level in the country. This will help in understanding 

the real situation before suggesting any water management steps. In the end, appropriate management of 

the groundwater wells should be conducted by one of the treatment methods such as aeration or granular 

activated carbon (GAC) which has some affinity to radon. Aeration or ventilation is a cheaper method 

however, the usage of GAC will achieve higher removal efficiencies. The development of novel carbon-

based adsorptive materials (carbide-derived carbon or CDC) that have higher affinity towards radon, 

larger surface area and better in regeneration will be the objective of the next study. The use of CDC was 

already tested by us in the removal of phosphate and Molybdenum from groundwater by adsorption and 

outperformed other adsorbents reported in literature.  This will help in managing the groundwater and 

mitigate any potential health risks which may be associated with their consumption for drinking or 

irrigation. 

 

 

Image 1. Radon Levels across the map of Qatar 


