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Health risk assessments of soil polluted by heavy metals
at a site of relocated electroplating
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(1.College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China; 2.South China
Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510000, China)

Abstract: Health risk assessments of soil polluted by heavy metals were conducted at a relocated electroplating site in
Guangzhou using HERA package according to the methods from “Guidelines for Risk Assessment of Contaminated
Sites”. The results showed that: D the carcinogenic risk index of chromium(Cr®*) and nickel in soil at this site were
1.92x107° and 2.31x107° respectively, both higher than the regulated critical values of 1x107%, which suggested they had
higher carcinogenic risk. @ the non-carcinogenic hazard quotient of four kinds of heavy metals, namely, chromium(Cr®"),
nickel, copper, silver were 16.7, 20.8, 4.68, and 1.48 respectively, they all exceeded the base value of 1.These indicated
that chromium(Cr®*) and nickel had higher level of non-carcinogenic hazard in soil, and copper and silver had
non-carcinogenic hazard in certain degree. ®According to the assessments results, we proposed a series of suggestions
for the site management and restoration, such as how to determine the kernel repaired areas based on the content and
distribution of pollutants, how to prevent these pollutants from spread, how to strengthen the protection and management
of this site, and so on.

Key words: relocated electroplating site; soil heavy metals pollution; carcinogenic risk index; quotient of non-
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Table 1 Comparison the quality standard value of heavy metals
in ambient soil between China and Holland and the

evaluation value used in the study
(mg-kg™)

12 380 190 530 210 720 15
10 400 300 300 150 500
10 380 190 300 150 500 15
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Table 2 Toxicity parameters of pollutants mg/(kg-d)

cr 420x10'  3.00x10° 2.86x10° 3.00x107°
cr¥ 1.50x10° 2.86x10° 1.50x10°
4,00x1072 2.86x10™* 4.00x1072
3.00x10™ 3.00x10
2.00x107% 2.57x10° 2.00x107
5.00x107° 2.86x10° 5.00x107°
1.00x107 1.00x107

1.68x10°
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Table 3 Content of the interested heavy metals at site soil samples

/(mg-kg™) (mg-kg™) (mg-kg™) /(mg-kg™) 1%
cre 0.25 41.10 453 5.00 33.33 8.22
cr 450 2580.00 135.21 380.00 8.57 6.79
5.90 7 240.00 204.49 190.00 13.33 38.11
3.90 30 100.00 340.82 500.00 1.90 60.20
2.40 2900.00 136.39 150.00 8.57 19.33
0.05 19.40 1.88 15.00 1.90 1.29
0.01 5.11 0.21 10.00 0.00
4.20 154.00 19.54 300.00 0.00
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Table 4 Quotient of non-carcinogenic hazard of heavy metal pollutants in various exposure ways at site soil
cr* 1.03x10°® 2.53x10° 2.88x10°° 2.20x10™ 4,57x107 1.25x10™ 2.67x10™
cr** 1.56x10™ 3.81x10°° 4.33x107 1.38x10* 2.87x10° 1.88x10°° 1.67x10*
6.59x10™ 1.61x10°° 2.19x10™ 3.87x10° 8.06x10™ 9.49x107° 4,68x10°
1.82x10°° 4.44x107 1.50x107° 6.52x107 6.89x1072
1.78x10°° 4.37x10° 4,75x10°° 1.72x10* 3.59x10° 2.06x107 2.08x10"

7.80x10°° 1.91x107° 5.20x10°° 1.04x10° 2.16x107! 2.25x107! 1.48x10°
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