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Abstract: Exposure to chemicals is an important inducing factor of cancer. The carcinogen risk on human induced by
exposure to drinking water has caused great concern among scientists and policy decision makers in developing drinking
water treatment technologies. However, it is difficult to actually determine the concentration and toxicity of all carcinogenic
chemicals due to limitation of instrumental analytical method. To guarantee the security of drinking water, a SOS/umu test,
which is based on alterations in the induction of SOS response as a consequence of DNA damage, has been established
and widely used for detecting genotoxicity of drinking water. In this paper, a method for carcinogen risk assessment of
drinking water based on genotoxic activities using SOS/umu test was developed, and then it was applied to assess the
carcinogen risk of drinking water from a waterworks in North China. We also proposed a safe benchmark of genotoxicity
for drinking water corresponding to 10-® carcinogen risk. The average carcinogen risk of drinking water treated by a
conventional treatment process was 1.55x10°¢, while it could be controlled to 5.3x10 7 by advanced treatment processes,
indicating that the advanced treatment processes can successfully guarantee the safety of drinking water. We proposed
adopting 0.0948ug L* toxicity equivalent quantity of 4-nitroquinoline-1-oxide ( 4-NQO) as a safe benchmark of genotoxicity
for drinking water.
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Table 1 Data of animal carcinogenic experiment exposing 4-NQO and calculated dose for human
/Week /mg ( mg kg d")/ 1% ('mg kg* d'l)/
A 10 10 0 0 0 —
B 10 10 0 0 0 —
C 10 2 0.9 0.039139 0 0.297392
D 10 4 18 0.074720 0 0.561183
E 10 6 2.7 0.107207 50 0.796277
F 10 8 3.6 0.136986 60 1.006697
G 10 12 5.4 0.205479 80 1.510046
H 10 16 7.2 0.273973 100 2.013394
EPA ( US EPA, 1998)
2)
2.2.2 Probit
Multistage Weibull Logistic
EPA ( US EPA, 1998) : ( Christensen, 1984) , Multistage Weibull
Dhunen = X Darial (1 ( Hanes et al., 1985) .
+ Dhusran ( mg kg'* d°) ; Duin 1986 EPA ( US EPA,
( mg kgt dY;sf . 1986) , ( Linearized
sf : Multistage Model) .
$f = ( BWhuran / BWhrirw) *° (2 ( Benchmark Method)( US EPA, 1996) , 10%
. b EPA 0.7 US EPA, 1998) ;
BWhren ( ko) . 70kg; BWhiel ( Benchmark dose, BMD),  EDy, 95%
(ko) .( 1) : . LEDy,
Dian < 70/BWiee) *5X Dy ( 3 _
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value distribution) , Table 3 Carcinogen risk§ x10-9 of advanced and
conventional treatment effluents in 2004
10, 000 Trials Frequency Chart
0.019 I 2004 4 ND — 0.805
2004 6 0.625 0.688 1.726
o - 2004 8 0.302 0.260 1.073
=y 2004 11 1.933 0.512 2.759
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