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Abstract; Combined with the current situation of drinking water function areas of Tianjin, this paper screened
fourteen kinds of characteristics pollutants and divided them into chemical carcinogens,non-carcinogens toxicants and
special materials base on their harmfulness. The health risk assessment models for different kinds of pollutants were
established, and the model parameters,such as carcinogenic intensity coefficient, non-carcinogen reference dose, the av-
erage life expectancy. the average daily water quantity and weight of different human groups, were corrected according
to the local conditions,base on which, the water quality risk classification threshold system of drinking water function
areas for different groups of people was established. Yuqiao Reservoir, the important municipal drinking water func-
tion area in Tianjin, was selected as research object to evaluate its water quality risk, results showed that among the 10
monitored water quality indicators,ammonia nitrogen, volatile phenol, Hg and Pb had certain health risk, while their
concentrations were all below the risk level of 1077 ,indicating that the health risk state of water environment in Yu-
qiac Reservoir was good, The health risk of 4 index for adults and children followed the order of Pb>>ammonia nitro-

gen>>Hg>>volatile phenol, heavy metal lead was the main risk factor,
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Table 1 Carcinogenesis strength coefficient of chemical
carcinogenesis components (kg + d)/mg
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Table 2 The reference dosage of non-carcinogenic
toxicants through drinking water
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& 3.0X107t
£ 3.0X 1071
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Table 3 Maximum acceptable and ignorable risk levels recommended by some institutions

L I R £ 3 AR K I 28, it AL oK F #Hi: -
WMFIERS R 1.0 107 ¢ LB
T 24 B IR AR P 1.0X107¢ 1.0x 1073 Ay 37
KEZRES 1.0X107¢ 1.0X1077
USEPA 1.0Xx1074
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x4 RBKFATEZEE
Table 4 Acceptable degree of risk level
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1073 R R AR T AR BRI TR AT 620 SR BRI s
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Table 5 Threshold system of adult health risks through drinking water mg/L
U 7K 1073 101 10°° (06 107
i 5.54 %101 5.35X 1072 5.33X 1073 5.33X 107+ 5.33X10°%
B RS VaY!ik: 8.24X 1072 7.96X 1073 7.93X 107 7.93X107° 7.93X107¢
B 2.25X 1071 2.17X1072 2.17X 1073 2.17X1071 2.17X107°
HA 3.15X 108 3.15X 105 3.15X 104 3,15 108 315X 102
faLy 1,20 X 103 1.20X 10% 1.20X 10? 1.20 % 102 1.20X 10
BAmB 3.25X 10° 3.25X 104 3.25X 102 3.25% 102 3.25X10
9.75 X 102 9.75X 10 9.75 9.75X 107! 75X 1072
E B R * 97510
% 4.55X10% 4.55X 10?2 4,55X10 4.55 455107}
7 1.30 X 101 1.30 X 103 1.30 X 102 1.30%X 10 1.30
& 9,75 X105 9.75X 104 9.75X 103 9.75X 102 9.75X10
& 9,75 X 10° 9.75X 104 9.75X 103 9.75 X 102 9.75X10
R MC-LR 4.33X10°? 4.33X10°% 4.33X10°* 4.33X107° 4.33X107°
#*6 ABRETIERRREHELTR
Table 6 Threshold system of children health risks through drinking water mg/L
KL KT 1073 1074 10-° 10°° 1077
& 4.79% 107! 4.63%X1072 4.61X1073 4.61X 101 4.61X107%
98 R Favix 7.13 1072 6.89%X 1073 6.86X 1071 6.86X107° 6.86X107°
[l 1.95 - 10 ! 1.88X10°2 1.88X 10~ 1.88X 101 1.88X 1075
HE 2.73 108 2.73X 108 2.73X 10! 2.73 - 108 2.73 X102
Hi 1.04 X 107 1.04 % 10¢ 1.04 X 10° 1.04 X102 1.04X10
R 2.81>10° 2.8110% 2.81X10% 2.81X 102 2.81X10
. 3 8.44 X 102 8.4410 8.44 A44X107! A4X1072
A BOTERE R " B0 Bix1o
bt 3.94 X103 3.94X 102 3.94X10 3.94 3.94 X 107!
#l 113X 10° 1.13X% 10% 1.13X10% 1.13X10 1.13
2 8.44 % 10° 8.44 % 107 8.44 X103 8.44 X102 8.44X10
L2 8.44 X 10° 8.14X 101 8.44 X 10% 8.44 X 102 8.44X10
TR KU MC-LR 3.75X 1072 3.75X 1073 3.75X10 3.75X10°3 3.75X107°
x®7 “+—HE"HETFHAKEEZKRIER"
Table 7 The main water quality indicators of Yugiao Reservoir during “the Eleventh Five Year” mg/L
WA DO W4EB#EEE BOD #E AL EEB & &% BA B
2007 4 ¥E 9.47 3.43 ND 0.097 0.02 0.001 1 ND ND 1.81 0.031
2008 4EF ¥ {E 8.53 3.63 ND 0.161 0.02 0.001 0 ND ND 1.70 0,028
2009 457 ¥ 7.99 3.59 ND 0.120 0.03 0.001 1 ND ND 1.90 0.026
2010 4EE W 8.54 3.69 ND 0.109 0.03 ND ND ND 1.20 0.032
KL 8.63 3.59 ND 0.122 0.025 0.000 9 ND ND 1.65 0.029
GB 3838—2002 347 e 5 6 20 1 0.05 0.005 0.000 1 0.05 1 0.050

B DND R ETFA IR
MBARERTE 8.3% ~ 14.6%, BA YK W5 I B K& ik 3
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o G2
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EEWHRBHFE IS >SEE >R >ELH (LE
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R/ F 1070, B2t X & 42 A 0 o B AR R K R
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Fig.1 The health risk level of Yugiao Reservoir
during “the Eleventh Five-Year”
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