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Health Risk Assessment and Risk
Characterization for Residents During
Showering in Central Taiwan

Chow-Feng Chiang, Min-Pei Ling, Chia-Yu Linl, Pei-Ling Tsai

1
Health Risk Management, Institute of Environmental Health, China Medical University, Taichung, Taiwan.

Background/Purpose. This study aimed to compare the excess lifetime cancer risk
(ELCR) from inhaling 6 types of volatile organic compounds (VOCs) emitted from tap
water during showering in two-layered (7-18 and 19-64 years) and one-layered (7-64
years) age groups. A risk characterization form was proposed in this study to solve risk
communication problems between government authorities and the public.

Methods. We conducted a questionnaire survey to assess exposure of residents in central
Taiwan to VOCs. The concentrations of 6 VOCs in air were obtained from the literature
based on the two-film theory and the maximum contamination level (MCL) in drinking
water. The inhalation rate was estimated by empirical equations and diet calorie
consumption data of Taiwan residents. The cancer slope factors (SF) for 6 VOCs were
obtained from USEPA’s integrated risk information system (IRIS) database.

Results. The survey showed that the average body weight was 51.2 kg in residents aged <
18 years (n =30) and 62.2 kg in those aged > 19 years (n = 65). The average showering time
was 11.6 minutes for participants < 18 years and 13.4 minutes for participants > 19 years.
The average inhalation rates were estimated to be 128 m’/day for adults. The exposure
concentrations of 6 VOCs estimated from the two-film theory proposed in the
literature ranged from 43.4 to 642 ug/m* with chloroform having the highest
concentration. The results showed an excess lifetime cancer risk of 659 per million
population in the two-layered age group and 64.7 per million population in the one-
layered age group.

Conclusion. There was little difference in the estimated excess lifetime cancer risk
between the two-layered and one-layered age groups. Furthermore, individuals in both
groups were within the acceptable risk range of 10° to 10" as suggested by the USEPA.
Although transforming risk characterization into a standard format is a complicated
process, it is feasible and expected to solve the risk communication problem. ( Mid
Taiwan J Med 2008;13:27-34 )
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