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Abstract :

Exposure to volatile disinfection by-products (DBPs) such as chloroform included in chlorinated tap water can

occur during household activities via inhalation as well as ingestion and dermal absorption. This study was conducted to
examine the significance of inhalation route of exposure since humans are unintentionally exposed to volatile DBPs while
staying home. Two sets of experiments were carried out in an apartment to measure: 1) the variation of chloroform
concentrations in the living room air following kitchen activities (cooking and dish-washing); and 2) the variation of
chloroform concentrations in the bathroom and living room following showering. Cooking, dish-washing, and showering all
contributed to the elevation of household chloroform levels. Even a few minutes of natural ventilation resulted in the reduction
of the chloroform levels to the background. Estimates of daily chloroform doses and lifetime cancer risks suggested that
inhalation of household air during staying home be a major route of exposure to chloroform and that ingestion be a minor one
in Korean people. It is also suggested that ventilation be a simple and important measure of mitigating human exposure to

volatile DBPs indoors.
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Fig. 1. Structure of the household in which the experiment
was conducted.
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Table 2. Chloroform doses and the corresponding lifetime
cancer risk estimates

Chloroform dose Cancer risk

Activity type  Exposure route (ughkg/day)  (per million)
Household stay Inhalation 0.20 52.0
Normal shower Inhalation 0.027 7.0

Dermal 0.025 6.5
Total 0.052 13.5
Water consumption  Ingestion 0.014 3.6

Table 1. Variations of the concentrations of chloroform and bromodichloromethane (BDCM) in chlorinated tap water

with increased water temperature

Cold water (ug/L)

Warm water (ug/L)

Hot water (ug/L)

Chloroform BDCM Chloroform BDCM Chloroform BDCM
Mean 14.0 2.8 20.5 3.8 254 4.6
SDa 0.8 03 0.7 0.3 1.2 0.2
Minimum 13.2 2.6 19.7 3.6 24.1 44
Maximum 14,7 32 21.1 4.1 26.3 4.8

“Standard deviation.
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