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Abstract: The paper introduced the research of the water environmental health risk assessment of Cu, Pb, Cd,
Zn, Mn in Dayihe River in Shandong province based on the model for water environmental health risk
analysis recommended by the United States Environment Protection Agency. The levels of risk about che-
mical carcinogen and non chemical carcinogen were calculated respectively. The health risk caused by
drinking water and dermal contact was evaluated. The results show that the order of risk is Cd > Pb > Cu >
Mn > Zn, and the total health risk for individual person per year caused by five heavy metals is higher than
the maximum tolerable value of 5.0 x 10~ a ' recommended by ICRP. In order to decrease the damage to
human health and maintain the ecological balance and sustainable development of human beings, the water
quality should be improved.
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Table 1. Reference doses for noncarcinogens

® 1 EEREMNSENE

AEA = Eor i B B i

RFD mg/(kg-d) 5.0x10°  14x10° 0.3 0.14

Table 2. Concentrations of 5 heavy metalsin the water sour ces of
Dayihein Qufu
5 2. METHAIAKE 5 MELRERE

FEf M(mg/L)  Hi(mg/L)  #i(mg/l) B (mg/L) fhi(mg/L)
1 0.116 0.274 1215 0.287 0.287
2 0.108 0.18 1.166 0.213 0.183
3 0.11 0.189 0.772 0.242 0.095
4 0.11 0.117 0.981 0272 0.084
5 0.111 0.17 0.97 0.246 0.066
6 0.077 0.21 0.961 0.291 0.212
7 0.07 0.195 0.973 0.279 0.187
8 0.077 0.254 0.816 0.329 0.13
9 0.073 0.278 1.153 0.339 0.286
10 0.044 0.2 0.79 0.408 0.203

= 1.215 mg/L; 1E 3 5 RFF SR, A2 0.772 mg/L,
BEMIREETE 10 5 RFF ST AL B =, N 0.408 mg/L; 7E 2
T RFE A RARAL 0.213 mg/L, FRIKIELE 1 5 RFE
AN 0.287 mg/Ls 1 5 5 Kk AL AR, 4 0.066
mg/L.
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Table 3. The health risk caused by carcinogensin the way of
drinking and swimming
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1 3.098 x 107 1.085x 107 3.109 x 107
2 2.887 x 10" 1.010x 107 2.897 x 107*
3 2.940 x 107 1.029 x 107 2.950 x 107*
4 2.940 x 107 1.029 x 107 2.950 x 107*
5 2.966 x 107 1.038 x 107 2.976 x 107
6 2.063x 107 0.720 x 10°° 2.070 x 107
7 1.879 x 107 0.655x 10°° 1.886 x107*
8 2.065 x 10 0.720 x 10°° 2072107
9 1.958 x 107 0.683 x 10°° 1.965 x 107
10 1.184 x 107 0.412x107° 1.188 x 107
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Table 4. Health risk caused by noncarcinogensin the way of drinking and swimming
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1 2.429x10°%8.405x 107" 7.012x 107 2.427x 107 424 x 107" 1.468 x 102 9.085 x 10" 3.145x 107> 7.628 x 10”7 2.516 x 10 7.653 x 10’

2 1.595x 105522 x 107" 3.691 x 107 1.278 x 10° 3.146 x 10 '* 1.089 x 102 5.793 x 10°'* 2.005 x 10> 3.859 x 107 1.287 x 10° 3.872 x 10’
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8 2251x10°7.792x 107" 2.583 x 1077 0.894 x 107° 4.861 x 107'° 1.682 x 10 4.115x 107'* 1.425x 107> 2.817x 10 0.975x 10 2.827 x 10’
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Table 5. Total health risk from all carcinogens and noncar cinogens for one person

5 BEERSRUMBBRIADRK

- EEEY EBEYR R
RAERL — — iRk i B
Rk iy Rk b

1 3.098 x 107 1.085x10° 7.628 x 1077 2516x107° 3.106 x 107 1.088x10°° 3.117 x10°*
2 2.887 x 107" 1.010x 10°° 3.859 x10°77 1.287 x 107’ 2.891 x 107 1.011 x10°° 2.901 x 107
3 2.940 x 107 1.029 x 10°° 2617 %1077 0.905 x 10~° 2.943 x107* 1.030 x 10°° 2953 x107*
4 2.940 x 107 1.029x 10°° 3216 %1077 1.113x107° 2.943 x 107 1.030 x 10°° 2953 x10°*
5 2.966 x 10 1.038x10° 3227 %1077 1.132 x10°° 2.969 x 107 1.039x10° 2979 x107*
6 2.063 x 10 0.720 x 10°° 3.239x1077 1.121x 107 2.066 x 107 0.721 x10°° 2073 x107*
7 1.879 x 107 0.655x10° 3.263x1077 1.129 x 107 1.882x 1074 0.656 x 10°° 1.889 x 10°*
8 2.065 x 107 0.720x10°° 2817 %1077 0.975 x 107° 2.068 x 107 0.721 x10°° 2.075 %107
9 1.958 x 107 0.683 x10°° 3.910x 1077 1353 x107° 1.962 x 107 0.684 x10°° 1.969 x 10°*
10 1.184 x 107 0.412x10°° 2.691 x 1077 0.931 x107° 1.187 x 107* 0.413x10°° 1.191 x 10°*
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