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[Abstract] Objective:To evaluate the potential hazards of heavy metal in drinking water in primary and middle school students.
Methods: We detected heavy metal elements in residential and school drinking water of primary and middle school students,and
assessed risk of 8 kinds of heavy metals(As,Cr,Cd,Pb,Hg,Zn,Sb,Cu) using method recommended by the United States
Environmental Protection Agency (EPA),and used Monte Carlo simulation method to analyze and evaluate the uncertainty. Results:
The annual carcinogenic risks for carcinogenic elements,As,Cr,Cd were 1.6 x 10, 1.5 x 107,1.4 x 107, respectively. For non
carcinogens (Hg,Pb,Sh,Zn,Cu) ,the annual carcinogenic risks were 1.0 x 107°,8.0 x 10™,6.8 x 107,4.0 x10™",and 3.9 x 10~
respectively. The total health risk was 2.5 x 107 Conclusion:The health risk of heavy metals caused by drinking water is more than
the maximum acceptable risk level (1 x 107) and exerts potential adverse effects on health of primary and middle school students.
The sensitivity analysis showed that the content of heavy metal elements in drinking water is the main factor affecting the health.
[Key words| heavy metal; drinking water; health risk; sensitivity analysis
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Ni 0.085 7 0.999 357 As 15.0 Hg 1x10
Cu 0.008 7 0.999 329 Cd 6.1 Sh 8.6x10™
Zn 0.323 9 0.998 510 Zn 0.3
As 0.004 3 0.999 994 Cu 5x107
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Table 4 Element concentration in drinking water in primary and middle schools in a District of Nanjing City (wg/L)

4 H HKK (n=19)

9 A HXKK (n=19)

HIRK (n=57)

TR Ty o T o e, o
Mn 0.820 0.042~3.359 0.331 0.016~0.859 0.121 <L.LOD~1.534
Cr 0.071 0.014~0.117 0.084 0.012~0.147 0.072 0.022~0.190
Co 0.023 0.001~0.065 0.021 0.001~0.050 0.013 0.001~0.065
Ni 0.745 0.250~7.092 0.700 0.279~36.220 0.448 0.170~5.500
Cu 9.456 0.058~91.080 25.680 0.251~93.590 0.759 0.026~89.810
Zn 44.540 3.581~124.800 26.270 3.194~1.302 13.920 2.056~98.570
As 0.846 0.006~1.396 0.978 <[.LOD~1.610 0.614 <L.OD~2.255
Se 0.153 <LOD~0.321 0.159 <L.LOD~0.432 0.130 <L.LOD~0.314
Cd 0.038 <LOD~0.694 0.028 <L.OD~0.759 0.012 <L.OD~2.699
Sh 1.957 1.333~2.333 1.899 1.146~5.782 1.278 <L.LOD~1.974
Hg <LOD <L.OD~0.089 <L.OD <L.LOD~0.079 <L.OD <L.OD~0.087
Pb 0.223 <LLOD~2.232 0.161 <LOD~0.775 0.035 <LOD~2.129
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ik E H PR ENE [ x10° mg/ (kg-d) ] AR H PR EE [ x107 mg/ (kg-d) ]
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Figure 1 The average exposure dose of carcinogen(A) and non-carcinogen(B) by drinking water
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Figure 2 Distribution of annual risk health probability of metal and metalloid elements in drinking water
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Figure 3  Distribution of annual risk health probability of each element
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Figure 4  Sensitivity analysis of annual health risk
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