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Health risk assessment of cadmium and lead in a certain county
with multi-pathways from 2018 to 2022

WANG Suwei, LIU Yigang, AN Yuqin, YUAN Shuhua, HAO Haiyan, DING Tingting
( Environmental Health Monitoring and Evaluation Institute, Hebei Province Center for Disease Prevention and Control,
Shijiazhuang 050021, Hebei, China)

Abstract: Objective To evaluate the health risks of cadmium and lead in air fine particulate (PM, 5) , drinking water,
and soil of a certain county. Methods The monitoring data of cadmium and lead in the air PM, 5, drinking water, and
soil of a certain county from 2018 to 2022 were collected. The environmental health risk assessment model was
applied to evaluate both carcinogenic risk and chronic non-carcinogenic risk caused by median concentration of cadmium
and lead. The proportion of different exposure routes and the change of results in different years were analyzed.
Results The carcinogenic risk values were 8.02x1077 for cadmium, and 2.50x1077 for lead, which were less than 1x
107% and at an acceptable level. The chronic non-carcinogenic risk values were 6.95x107> for cadmium, and 1.09x107
for lead. The hazard coefficients were less than 1 and had no significant harm. The comparison of carcinogenic risks
through different pathways showed that cadmium and lead had the highest proportion of PM, ; inhalation in the air. The
comparison of chronic non-carcinogenic risks through different pathways showed that cadmium had the highest propor-
tion of inhalation pathways in air PM, , while lead had the highest proportion of oral intake pathways in water. The car-
cinogenic and chronic non-carcinogenic risks of cadmium and lead were both lower in 2022 than in 2018. Conclusion
From 2018 to 2022, the chronic non-carcinogenic risks and carcinogenic risks of cadmium and lead were at an accepta-
ble level in the county. The proportion of PM, ; inhalation route was the highest in the comparison of health risk of dif-
ferent routes, so the monitoring and pollution management of PM, 5 should be strengthened.
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Table 1 Exposure parameters for health risk assessment
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Table 2 Toxicological parameters and sources of Cd and Pb
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Table 3 Concentrations of Cd and Pb in 3 media in a certain county from 2018 to 2022

I 59 w/ME Py LA Pas RRME PHRE SR %
235/ (ng/m?®) Cd 0.010 0.340 0.675 1.203 7.820 1.017 98.016
Pb 2.580 13.300 21.400 32.625 173.000 28.312 100.000
HIZK/ (pg/L) Cd 0.050 0.050 0.050 0.050 0.200 0.065 100.000
Pb 1.250 1.250 1.250 1.250 5.000 1.625 100.000
+ 3/ (mg/kg) Cd 0.050 0.090 0.120 0.160 0.310 0.131 100.000
Pb 8.500 17.125 20.050 25.075 40.600 22.156 100.000
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Figure 1 Comparison of Cd and Pb concentrations in different years in a certain county
A': Concentrations of Cd and Pb in fine particulate; B. Concentrations of Cd and Pb in drinking water; C. Concentrations
of Cd and Pb in soil.
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Table 4 Carcinogenic risk of Cd and Pb in a certain county
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Cd 5.21x107 2.43x107 9.68x107 2.59x10°° 2.50x10™ 8.02x107"
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Figure 2 Carcinogenic risk and chronic non-carcinogenic risk of Cd and Pb in a certain county
A Carcinogenic risk; B: Chronic non-carcinogenic risk.
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Table 5 Chronic non-carcinogenic risk of Cd and Pb in a certain county

i 25T PM, k&0 TR K Bk Tz O 3 Bz ik Hi
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Cd 6.75x1072 1.77x107? 7.06x107° 1.89x10™* 1.82x107° 6.95x1072
Pb —" 6.33x107° 6.30x1077 4.51x107° 1.09x10™* 1.09x1072

*Pb JG RfC, KT Pb 255 PM, W A3 4% HQ,
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Figure 3 Time change trend of Cd and Pb health risk in a certain county from 2018 to 2022
A Carcinogenic risk; B: Chronic non-carcinogenic risk.
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Figure 4 Probability distribution of carcinogenic risk for different exposure pathways of Cd and Pb in a certain county ( the position
shown by red line in the picture denoted the risk value 1x107)
A-E . Probability distribution of carcinogenic risk of Cd through PM, ; inhalation( A), drinking water intake (B ), skin
contact of drinking water( C) , soil intake(D) and skin contact of soil(E) ; F-J. Probability distribution of carcinogenic
risk of Pb through PM, ; inhalation(F) , drinking water intake( G), skin contact of drinking water(H) , soil intake(T)
and skin contact of soil(7J).
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Figure 5 Probability distribution of chronic non-carcinogenic risk for different exposure pathways of Cd and Pb in a certain county
(the position shown by red line in the picture denoted the risk value 1)
A-E. Probability distribution of chronic non-carcinogenic risk of Cd through PM, , inhalation( A) , drinking water intake
(B), skin contact of drinking water (C) , soil intake(D) and skin contact of soil (E) ; F-J. Probability distribution of
carcinogenic risk of Pb through PM, ; inhalation( F) , drinking water intake(G) , skin contact of drinking water( H) , soil
intake (1) and skin contact of soil(J).
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