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Assessment of Health Risk for Mined Soils Based on Critical Thresholds for Lead

Zinc, Cadmium and Copper
LI Jing, YU Tian-ming, ZHOU Jie, XIE Zheng-miao
(Department of Environmental Science and Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: Contents of heavy metals (Pb, Zn, Cd, Cu) in soils in terms of point, line and area around a lead/zinc mine in Dongguan town,
Zhejiang, China; were investigated to evaluate environmental quality based on index and health risk assessment model for safety of soils-
human. The order for average contents of Pb, Zn, Cd, Cu in terms of points line and area were Pb >>Zn >> Cu >> Cd. The contents of
Pb, Zn, Cd, Cu in terms of point and line were much higher than that in terms of area, especially Pb and Zn contents. The distribution of soil
heavy metals was asymmetric. The calculated critical threshold in soil for adult was higher than that for children. The average order of
individual risk index for children and adult health was Pb >> Cd > Cu> Zn. Children were more easily affected by soil heavy metals, for that
hazard indexes for children were 3 times of adult health. The environmental quality of Dongguan town was mainly safe correspondingly. The
heavy metal environmental quality in terms of point and line near a lead/zinc mine had higher hazard risk and might bring potential hazard to
local residents.
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Table 1  Evaluated standards of heavy metal concentrations in soil and

vegetable environment/mg* kg~

I H pH e AR W W
K — gibrit <6.50 250 200 0.30 50
WA S SEH <6.50 24.5 84.8 0.20 19.8
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Table 2 Soil quality grading based on pollution indices
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Table 3 Exposure parameters of health risk assessment models

REMSH WMASEM LESHEM S#Al
BW 70 16
IR 100 200
ED 30 10
EF 300
FI 0.0~1.0
CF 1076
AT 70
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Table 4 Model parameters of RfD and SF value

EER Rﬂ)/mg‘(kg‘d)fl SF/(kg‘d)'mg’]
Cd 0.001CE#1)/0.000 5(7/K) 6.107K)
Ph 0.003 5 /
7n 0.3 /
Cu 0.04 /
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Table 5 Average concentrations of Pb, Zn, Cd and Cu in soils in

terms of point; line and area/mg®kg ™"

eyt pH Pb Zn cd Cu

A 5.56+0.18 12552+£3 888 839+274 6.6+2.4 151+49
4% 5.44+0.17 3315+3358 274+86 7.3+£3.5 89x12.7
M 5.92+0.61 14186 95+£38 2.6x0.4 32+13
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Table 6 Index of Environment Quality of Pbs Zn, Cd and Cu in soils

in terms of point, line and area
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% i A % i
Pb 512 135 5.8 50 13 0.6
n 9.9 32 1.1 4.2 1.4 0.5
Cd 33 3713 2 24 8.7
Cu 7.6 45 1.6 3 1.8 0.6
Py 18.1 9.5 3.0 5.9 4.1 2.4
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Table 7 Health hazard of individual person of Pbs Zn, Cd and Cu in soils in terms of point; line and area/a™'
K N JLiE
Pb Zn Cd Cu HI Pb Zn Cd Cu HI
b= 1.805 0.001 0.003 0.002 1.811 5.264 0.004 0.010 0.006 5.283
£55 0.477 0.000 0.004 0.001 0.482 1.390 0.001 0.011 0.003 1.405
il 0.020 0.001 0.002 0.000 0.022 0.059 0.001 0.004 0.001 0.065
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