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Fig. 1 Hydrogeological conceptual model of site
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Table 1  Soil hierarchy and soil characteristic parameters
(m) (g/kg) (%) (g/em?’) (g/em’)
0~1 20.0 0.32 2.73 1.39
1~3 18.2 0.46 2.75 1.21
3~5 4.8 0.27 2.75 1.56
5~9 5.4 0.30 2.73 1.48
1.3 x2 IHHERZFHIRE
Table 2  Site exposure conceptual model
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4- 2- 27 4

(C6 ~C9 C10 ~ C14)7

#3 TESHTRPBEXESRYBERITSVLREITHER

Table 3  Statistical summary and preliminary risk assessment of concerned potential chemicals in soil and groundwater

(m) (%)
450 0.05~513.9 6.09 0.001 7 0~9 10.67
450 0.05~610.0 14.40 0.001 6 0~9 4.89
450 0.05 ~ 46.7 0.22 0.019 0~9 7.11
450 0.05 ~5490.0 2.01 0.46 0~9 26.44
16 0.000 5 ~359.6 0.004 9 0.009 4 9~18 37.5
16 0.000 5~2.7 0.20 0.003 3 9~18 18.75
16 0.0005~5.5 0.052 0.083 9~18 25
16 0.000 5 ~48.6 0.28 0.7 9~18 37.5
mg/kg mg/L
2.2 ( )
2.2.1 2.2.2
4
0~9m 5
4 5
[22]
(0~1m) (1~3m) (3 ~5m) 0~1 1~3 3~5 5~9m
(5 ~9 m) 0.03 0.07 0.14 0.25 mg/ke
1 4
1.11x10°° 9.8
HERA
F4 LTREHTKAXTSEYNEEBIRE
Table 4 Remedial targets of contaminants in soil and groundwater
0~1m 0.03 0.05 0.35 6.51
3 2 2 2
1~3m 0.07 0.30 0.90 13.49
6 2 1 7
3~5m 0.14 0.46 1.69 20.45
7 4 1 7
5~9m 0.25 0.79 2.99 36.27
8 5 1 7
(9~16m) 0.32 0.51 3.43 21.80
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Table 5 Summary of carcinogenic risks and non-carcinogenic hazards of concerned contaminants
0~1m 1~3m 3~5m 5-9m (®~16m)
1.70X 1072 2.29%107 1.02%x10° 1.43X107° 1.11X107
154.36 20.24 9.02 12.65 9.80
1.23X 1072 2.97x107° 1.57x10°* 3.38x10°* 5.20X10°
8 062.34 19.57 103.30 222.21 3.43
1.18X10°* 1.11X10°° 2.76 X107 1.01x10° 1.60X10°°
4.46 0.03 0.87 0.03 0.06
327.02 22.73 268.50 12.74 2.23
4
98.41% ~ 99.98%
3 4
2.2.3 ArcGIS 3
4
GW6 4
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Fig. 3 Remediation areas at different soil depths
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Health Risk Assessment of Soil and Groundwater for A Typical
Organic Chemical Contaminated Site in Southern China

DONG Min-gang'?, ZHANG Jian-rong’, LUO Fei'?, HAN Lu'? YAN Jing-chun', CHEN Meng-fang'"

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Suzhou Environmental
Science Research Institute, Suzhou, Jiangsu 215007, China)

Abstract: Tiered human health risk assessment of soil and groundwater were undertaken for a typical organic chemical
contaminated site in southern China. The screening levels and remediation targets of chemicals of concern (COCs) in soil and
groundwater, as well as the corresponding remediation area were calculated. The results indicated that both soil and groundwater
were contaminated by organic compounds with different levels. The derived remediation targets of chloroform, carbon
tetrachloride, benzene, chlorobenzene were 0.03, 0.05, 0.35, 6.51 mg/kg in the 0 — 1 m soil layer; 0.07, 0.30, 0.90, 13.49 mg/kg in
the 1 — 3 m soil layer; 0.14, 0.46, 1.69, 20.45 mg/kg in the 3 — 5 m soil layer; 0.25, 0.79, 2.99, 36.27 mg/kg in the 5 — 9 m soil
layer, and 0.32, 0.51, 3.43, 21.80 mg/L in the groundwater, respectively. The soil contaminated points of chloroform, carbon
tetrachloride and chlorobenzene, as well as their corresponding cancer risk or hazard index values were increased with the
increase of soil depth. The contaminated area of groundwater were gathered together. The concentrations of four COCs in
groundwater (GW6) were beyond their remediation targets, and chloroform was the most serious contaminant with cancer risk
and hazard index of 1.11x107 and 9.8, respectively.

Key words: Organic chemical contaminated site; HERA; Remediation target; Health risk assessment of soil and

groundwater; Tiered risk assessment approach
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