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Quantitative Exposure Assessment of Indoor Radon Released
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Abstract — This study presents the quantitative exposure assessment of indoor radon released
from groundwater. Most of the indoor radon comes directly from soil beneath the basement or
foundation. Recently, radon in groundwater releases to indoor air whenever the water is used
and contributes to the total inhalation risk from indoor air. This study first develops a
mathematical model to describe the transfer and distribution of radon released from groundwater
in a house. Then, daily human exposures through inhalation of such radon are estimated with
the model for an male adult based on two sets of exposure scenarios. The results obtained from
the study would help increase the understanding of risk assessment issues associated with the
indoor radon released from groundwater.

Key words: Indoor Radon Pollution, Health Risk Assessment, Exposure Assessment
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Fig. 4. The three-compartment model for simulating the
transfer of radon from groundwater to indoor air
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Table 1. Summary of parameters used to calculate indoor radon concentrations for
three—-compartment model
L. Representative
Description value
v, |volume of shower 6300 L
R, residence time of air in shower stall 20 min
v, ivolume of bathroom 12600 L
R, |residence time of air in bathroom 30 min
v. (volume of remaining house 248000 L
R, |residence time of air in household air 120 min
fraction of air leaving bathroom exhausted
F, 0.10
outdoors
I, water used in showers and baths 248 L
I, water used in toilet 248 L
1, |water for other household uses 3312 L
Ty, |duration of shower per individual 10 min
0 transfer efficiency from shower/bath water to 07
*  Jair for radon ’
0 transfer efficiency from toilet water to air for 03
*  |radon '
transfer efficiency from other household water
0, ; 0.66
| to air for radon
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Fig. 5. Estimated concentration of radon in the three
compartments for base case (man)
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