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ABSTRACT

The purposes of this study were to determine the total trihalomethane
concentration in outdoor swimming and evaluate the lifetime cancer risk associated with oral
ingestion and dermal adsorption exposure in swimming pool. Ninety-four water samples were
collected from outdoor swimming pool of Institute of Physical Education Yala, Thailand. This
swimming pool use the over flow system for water treatment and serve the 800 persons/month.
The results of water sample analysis showed that this swimming pool water contained 34.30-
44.83 pg/L of dissolved organic carbon concentration, 0.006-0.027 (cm_]) of UV-254, 3.52-9.8
mg/L of free residual chlorine concentration, 6.91-7.85 of pH, and 0.06-0.20 NTU of turbidity
concentration. Furthermore, the concentration of disinfection by-products from chlorination
including total trihalomethane (TTHMs), chloroform and bromodichloromethane in water sample
were 37.11-155.26 ng/L, 34.86-150.35 pg/L and 0.48-11.29 pg/L, respectively. Comparing the
THMSs concentrations detected in the swimming pool sample with the standard values (USEPA
drinking water guideline), some sample were slightly higher than the standard. Then the
frequency and duration of swimming among 150 non-competitive swimmers were collected by
questionnaire. The highest frequency and duration of swimming among non-competitive
swimmers were 5 times/week or 240 times/year and 1.30 hours/times, respectively.

The lifetime cancer risk from trihalomethane exposure in swimming pool was
assessed in the worst case scenario. The results showed that the lifetime cancer risks from oral
ingestion and dermal exposure with the average trihalomethane concentration among adult-male,
adult-female and child were 6.31x10" 6.82x10" and 2.48x10 , respectively. In the case of the
maximum concentration found that the lifetime cancer risks among adult-males, adult-females
and child were 1.34x10° 1.44x10° and 5.22x10", respectively. These results recommended that
the lifetime cancer risk among adult-males and adult-females were in acceptable level defined by

USEPA, which is the range of 10°-10™. Besides, the highest lifetime cancer risks exposure of
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trihalomethane among all groups found in the dermal adsorption. For the results of the non-
carcinogenic risk assessment showed that the non-carcinogenic risks from oral ingestion and
dermal exposure with the average concentration of trihalomethanes among adult-males, adult-
females and child were 1.56x10° 1.66x10” and 2.91x10”, respectively. In the case of the
maximum concentration found that the non-carcinogenic risk among adult-males, adult-females
and child were 3.45x10” 3.69x10 and 6.48x10°, respectively. These results recommended that
the non-carcinogenic risk among adult-males, adult-females and child were lower than the
maximum acceptable risk value defined by USEPA, which is 1. In additional, the highest non-
carcinogenic risks from exposure of trihalomethane among all groups was found from the dermal
adsorption as same as the result of the lifetime cancer risk assessment.

The results of the lifetime cancer and non-carcinogenic risk assessment from
exposure of trihalomethane in swimming pool concerned the way for reducing the trihalomethane
exposure by choosing the effectively suitable water treatment method to remove the
trihalomethane and organic matter. Moreover, swimmers should be decreased the frequency
and duration of swimming for reducing the health risk from exposure of trihalomethane in

swimming pool.

Keywords: Swimming pool, Trihalomethane, Health risk assessment



