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The Health Risk Assessment of Groundwater Organic Pollution at a
Certain Oil Depot
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Abstract: Based on the evaluation method for health risks of contaminated sites recommended by USEPA, in
combination with the actual situation of the contaminated site, the authors analyzed and evaluated the health risk
of groundwater organic pollution at a certain oil depot. The result shows that the organic pollutants in groundwater
of the oil depot include 1,2-dichloroethane, benzene, chloroform and toluene. The non-carcinogenic risk suffered
by the workers and residents in the contaminated site is less than 1, which is in the acceptable range. Nevertheless,
the workers and residents in the contaminated site suffered a relatively high cancer risk, being 1.7x10* and
9.0x107®, respectively, which are unacceptable. The 1,2-dichloroethane is a major pollutant of carcinogenic risk,
accounting for 99.80% of the total cancer risk. It may cause many forms of cancer, and has the potential genetic
toxicity. The main exposure way is the inhalation absorption, which accounts for more than 70% of the total cancer
risk, followed by oral absorption. The carcinogenic risk via the dermal pathway is negligible, which is less than
1% of the total cancer risk.
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Fig. 1 Sampling location
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Table 1 The toxicity data of the objective contaminants
(mg/(kg - d)) (1/mg - (kg - d) )
RfDo RfDi RfDd CSFo CSFi CSFd
1.00E-02 1.4E-02 1.00E-02 3.1E-02 8.10E-02 3.1E-02
1,2 2.0E-02 7.00E-01 2.0E-02 9.10E-02 9.10E-02 9.10E-02
4.00E-03 8.6E-03 4.00E-03 5.5E-02 2.7E-02 5.5E-02

8.00E-02 1.40E+00I 8.00E-02 — — —
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Table 2 The exposure doses of workers from different channels at the contaminated site
1, 2-
1, 7.4%1077 4.9>=10™" 1.1><10°° —
2, 2.0=<10"° 1.3%<107* 3.0x<10°® —
4, 4.2><107® 1.5%107° 1.1>=<107" —
1, 1.5><107° 9.9%<10™* 2.2%10°° 6.2>107
2, 1.9%<10°° 1.3%<10°° 3.0<10°° 1.7><10°°
4, 42x=107® 1.5%<10°° 1.1><1077 1.4%<107
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*3 SEFUABRRAEARZZZNREBETEER - mg/(kg - d)
Table 3 The exposure doses of residents from different channels at the contaminated site
1, 2-
1.1<107° 7.1><107 1.6><107° —
6.6>107 441072 1.0><10"* —
7.1><10° 4,7><1072 1.1><10"* —

4, 1.4><10°° 5.0><107* 3.5%<10° —
1.1><107° 7.1><1073 1.6><107° 4.5%<1073
6.6><107° 4.4><107 1.0><10"* 2.8>1072
7.1=<10"° 4.7>1072 1.1=<10" 3.0><1072

4, 1.4><10"° 5.0><10™* 3.5%10° 2.2%1073
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, 1%( 2)
| 5 HWSHR
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1, ; @ :
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3) 1, 2-
F 4 BEREITMERR
Table 4 The results of carcinogenic risk assessment
Roral Rinn Raermal
(%)
3.3x<107 1.1><107° 4310 1.1x=<10"° 0.13
1,2- 6.4><10" 8.3%<107° 45>107° 9.0><107 99.80
8.9<107 5.6>=107° 1.9<107 6.7><10° 0.07
6.5><107 8.3x<107° 4,6><10"° — —
(%) 7.21 92.29 0.51 — —
9.0><107°
2.3%<10°® 1.6><107" 1.3%<10°° 1.8><1077 0.11
1,2- 45%=107° 1.2><107 1.4%<10°° 1.6><10™ 99.80
6.1=<107° 8.0<107° 59107 151077 0.09
45>10"° 1.2>=10 1.4><107° — —
(%) 27.20 71.96 0.84 — —

1.7><10*
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Fig. 2 The result of the health risk assessment on organic pollution of groundwater
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(a) Proportions of cancer-causing risks of various pollutants to residents; (b) Proportions of cancer-causing risks of various exposure
channels to residents; (c) Proportions of cancer-causing risks of various pollutants to workers; (d) Proportions of cancer-causing risks
of various exposure channels to workers
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