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Abstract: Health risk assessment in combination with contamination investigation was applied in screening of risk management
strategies for a site contaminated by VOCs. The results revealed that the soil was contaminated by chloroform dichloromethane and
benzene as deep as 25. 8 m below ground level. Distinct changes in the vertical profiles of the three contaminants were observed; the most
contaminated soil was within the depth of 15.0 m. Health risk assessment was carried out based on the conservative generic conceptual
model that the site would be redeveloped as a residential area. The assessment revealed that the carcinogenic risks of chloroform

dichloromethane and benzene were 6.0 x 107> 2.9 x 10~ and 7.4 x 10 ~° respectively all far above the acceptable level of 1.0 x

107°. To meet the acceptable risk level the corresponding

© 2014-1127 - 2015-01-07 remediation targets of the three contaminants were 0.22 mg/kg
(201409047) ; 12. 00 mg/kg and 0. 64 mg/kg respectively. If the removal of all
( D08040000360000) contaminated soil exceeding the remediation targets ( Strategy
(19864 One) was chosen as the risk management strategy for the site soil
zzmmss1986@ 126. com. as deep as 24.0 m with a total volume of 334 000 m’ should be
* (19649 remediated. By considering the vertical distributions of the three

. jianglin@ cee. cn contaminants and basement development plans of future buildings
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removal of heavy contaminated soil within 15. 0 m depth in combination with engineering control measures on the remaining contaminated
soil was another potential alternative strategy ( Strategy Two) . The risk assessment of Strategy Two revealed that the residual health risk of
chloroform was 8.3 x 10~ even though concentrations of some samples below 15. 0 m were still above the remediation targets derived in
Strategy One. Further probabilistic risk assessment indicated that the residual risk corresponding to the value of 99.5% cumulative
percentile was 1. 06 x 10”7 which means that the strategy was conservative enough in protecting the health of future residents and
remediated soil volume would be reduced by 64 000 m’. Therefore Strategy Two was preferred due to the reduction of remediation cost
and less environmental impact.
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Table 1 Definitions and values of the parameters
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“(L/ke) 1.7, 66.0 3 b /(m?s) 117 51075 >
9.80 1010
VF /( kg/m® 2 D, 3
(kefor) (2) PRV, (3)
/
D.° 4 Risk 1
SR (4 i (1
, 2.3 x 1075
URF i) ! 2.3 x 1077 25 s /( mg/ke) 95%
m
- 2.2x10°°
(@RISK 6.0.1 Palisade Corporation ( EF\ED.IR.AT,.BW)
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Table 2 Distributions of parameters in probability simulation of Strategy Two
CS/( mg/kg) Expon B=3.15 shift = 0. 125 6, /( cm® fem®) Loglogistic  a=20.61 8=0.42 min= -0.06
p./(ke/L) Weibull  «=3.99 8=0.22 shift=1.22 O /( cm® Jem®) Logistic ~ a=0.39 B8=0.02
o/ glg) Triangle min =0. 003 mode =0. 006 max =0. 022 Ly/m Uniform min =20 max =2. 8
6,/( cm® fem®) Loglogistic ~ a=2.43 f=0.02 min=0.01 L, /m Uniform min =0.1 max=0.5
6, /( cm® fem?®) Loglogistic ~ a=20.61 8=0.42 min= -0.06 ER/s ™! Uniform  min =2. 079 x10 ~* max =1. 667 x 10 =3
01 /( cm® fem®) Logistic a=0.39 g=0.02 L,/m Uniform min =6 max =12
0, /( cm® fem®) Loglogistic  a=2.43 8=0.02 min =0. 01 n Uniform min =0. 001 max =0. 010
B s . shift . min : mode ;. max
2 \ w(
2.1 ) 0.03 ~907.00 mg/kg DB11T811—2011
3 0~30.0 m € ) w( )
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Table 3 Statistics of concentrations of the contaminants

w/( mg/kg)
50% 75% 95% 95%
907. 00 0.03 33.60 0.03 0.32 210. 20 128.78 3.83 508. 00
243.00 0.03 8.96 0.03 0.03 68.51 29.62 3.31 89.00
13.50 0.03 0.20 0.03 0.03 0.35 1.22 5.96 6. 80
T MW ( )i S
1
Fig. 1 Layout of sampling locations above screening values
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Fig. 2 Vertical profiles of the contaminants
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Fig. 4 Remediation areas at different depth in the west of the additive production plant in Beijing
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Fig. 5 Probabilistic risk assessment and sensitivity analysis of parameters
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