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ABSTRACT

Public concerns about hazardous health effect from the exposure to organic by-products
of the chlorination have been increased. There are numerous studies reporting that
chlorination of drinking water produces numerous chlorinated organic by--products inclu-
ding THMs, HAAs, HANs. Some of these products are known to be animal carcinogens.
The purpose of this study was to estimate health risk of DBPs by chlorinated drinking
water ingestion in Seoul based on methodologies that have been developed for conducting
risk assessment of complex-chemical-mixture.

The drinking water sample was collected seperately at six water treatment plant in
Seoul at March, April, 1996, In tap water of households in Seoul, DBPs were measured
with the mean value of 36.6ug/L.

Risk assessment processes, which include processes for the estimation of human cancer
potency using animal bioassay data and calculation of human exposure, entail uncer-
tainties. In the exposure assessment process, exposure scenarios with various assumptions
could affect the exposure amount and excess cancer risk,

The reference dose of haloacetonitriles was estimated to be 0,0023 mg/kg/day by
applying dibromoacetonitrile NOAEL and uncertainty factor to the mean concentration.

In the first case, human excess cancer risk was estimated by the US EPA method used
to set the MCL (maximum contaminant level). In the second and third case, the risk was
estimated for multi-route exposure with and without adopting Monte-Carlo simulation,
respectivelv, In the second case, exposure input parameters and cancer potencies used
prebability distributions, and in the third case, those values used point estimates (mean,
and maximum or 95% upper-bound value). As a result, while the excess cancer risk
estimated by US EPA method considering only direct ingestion tended to be underesti-
mated, the risk which was estimated by considering multi-route exposure without Monte-
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Carlo simulation and then using the maximum or 95% upper-bound value as input

parameters tended to be overestimated.

In risk assessment for Trihalomethanes, considering multi-route exposure with adopting

Monte-Carlo analysis seems to provide the most reasonable estimations.
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and inhalation route of THMs

1

Cancer potency(mg/kg/day) Jnit risk

[ngestion  Inhalation Ingestion Inhalation

(ug/L)  (ug/m®) !

CF LL70X 107 1,46 X107 566107 4, 86X107"
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Table 3. Hazard identification of the subjects of study
Compone- EPA. . . .
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Table 5. Exposure parameters and probabilistic density functions for Monte-Carlo analysis

Probabilistic

Exposure parameters description distribution type Mean S.D. Min. Max.
Phystological parameters .
body weight (kg) Log-normal 59.5" 9.3
surface area per unit body weight (m*/kg) Log-normal 0.026* 0.001
breathing rate per unit
body weight (m*/kg-day) Log-normal 0.688 0.939
Ingestion :
fluid intake : (L/day) Log-normal 12.324* 1.23
intake per unit body weight (L/kg-day) Log-normal 0.02054*  0.0021
[nhalation :
water use rate (L/hr)
shower Log -normal 381.3" 258.1
house Log-normal 471. 4 200.6 8 20
ventilation rate (m®/hr)
shower Uniform 12t 4 20
bathroom Uniform 54° 10 . 100
house Uniform 750" 300 1200
exposure time (hr/day)
shower Log-normal 0.13* 0.085
bathroom Log-normal 0,.32" 0.19
house Uniform 1.811 0.99 8 20
transfer efficiency from water to
shower air Triangular 0.6' 0.1 0.9
transfer efficiency from water to
house hold T'riangular 0,31 0.1 0.9
Dermal contact
fraction of skin exposed during
showering and bathing (unitless) Uniform 0.65" 0.4 0.9
skin permeability (cm/hr) UniformUniform
BF 0.00275" 0.0025 0.003
BF & 4|98 THMs % HANs 0.7° 0.4 1.0
Cancer potency [(mg/kd/day) '] : Point
oral intake and dermal uptake
CF 2.8814x10°*
DCBM 1.2456 X102
DBCM 8.3994 x 10-*
BF 1.2446 x 10
inhalation
CF . 1.59x10°'*
DCBM 6.20 x 10 **
DBCM 8.40x10 >
BF 7.30x10*
Contaminant concentration (ug/ L) Empirical
CF 10. 49 9.88 2.24 40.25
DCBM 3.99 3.80 0.68 13.18
DBCM 0.69 0.64 0.26 2.08
BF 0.11 0.07 ND 0.20
TCAN 0.04 0.02 ND 0.06
DCAN 3.06 1.99 1.05 6.73
BCAN 0.27 0.50 ND 1.62
DBAN 0.19 (.28 ND 0.80

* Source @ Health risk assessment and managent of emvironmental pollutants(Institute for Environmental Research,
Yonsei Univ, ), 1995

* Source : Mckone and Bogen (1992)

S.D.: standard deviation. Min.; minimum value, Max.. maximum value
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Table 6. Lifetime average daily exposure of THMs & HANs in drinking water of Seoul

Lifetime average daily exposure (mg/kg/day)

Items Ingestion Inhalation Dermal uptake Total
50th 95th 50th 95th 50th 95th 50th 95th
CF 1.10x10+ 7.45x10* 2.85x10* 4.58%10°% 5.90x10"Y 4. 71x10™* 4,33x10" 4,93x10°*
DCBM 4.54x107% 2.50x10™" 1,17x10"' 1.80x10% 2.46x10"7Y 1.86x10% 1.72x10* 1.96%x10%
DBCM 7.64%x10°% 4, 21x107° 1.96x10> 3.06x10"% 4,19%x10°* 3.15x10°¥ 2.93x10° 3.31x10
BF 9.64x107 4.46x10° 2.86x10°% 4.62x10> 2,35x10°"% 1,77x10°"* 4.50x10°¢ 4,98x10°>
TCAN 5.55x10°7 1.51x10 1,68x10°%* 6.66x10° 3.25x10'" 9.70x10°Y 2.34x10¢ 7.91x10°
DCAN 5.00x107 1.54x10" 1,22x10"* 1.50x107 2. 71x10Y 1.45x10% 1.85x10* 1.61x10
BCAN 3.50x10°% 3.02x10° 1,10x10 2.10x10°" 2.08x10" 2. 38x10°? 1.47x10° 2.34%x10¢
DBAN  2.16x10°% 1,64x10 7.10x10°% 1,34x10"" 1.43x10°"" 1.50x10"Y 1.08x10* 1.45x10"
Table 7. Lifetime average daily exposure of THMs & HANs in drinking water of Seoul
Lifetime excess cancer risk
Items Ingestion Inhalation Dermal uptake Total
50th 95th 50th 95th 50th 95th 50th 95th
CF 1.87x10°% 1.27%10°7 4.16x10°% 6.69x10" 1.00X10'" 8. 01 %10 4.35x10° 6,82x10"
DCBM  7.72x10 7 4.25%x10°° 1.71x107” 2.63x10 " 4. 18x10"" 3.16x10°" 1.79%x10° 2.67%x10*
DBCM  1.30x10°7 7.16X10°7 2.86x10°% 4,47x10" 7.12x10% 5.36x10" 2,99%x10% 4.54%x10"
BF 1.64X 10 7.58X10°" 4.18x 107 6,75%10" 4.00x10° 3,01 x10°" 4,34%x10°7 6,83x10°
o}

Table 8. DBAN®] 7t 724 Qi xZafo] w2 983}
X EHR
A3 F4 B
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