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(1 ( ) 210008 2 100049)

RBCA(risk based corrective action)

( )
5.44x107° 54 6 1,2-
0.174 20 586
RBCA
X820.4
[
2] 1
1.1
1959 8 m
[3]
[4] (5]
10 m
6] 1.2
(50 m x 50 m)
30 (
7l S1 S2 S3------S30) 15
15 ( D
XY-1A
110 mm
1.5 m 0~12m
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Fig. 1 Layout of soil and groundwater sampling points
1.2~35m 35~55m
55~70m 7.0 m 5m
128 S6 1.89 m/d 0.0022 m/m
S14 S16 S18 S26 30~32m 0.004 2 m/d 29 m/s
5 1 100 mm/a
(&1 2.84 glkg (< 4C)
1.52 g/em’ 2.71 g/em’ 18% <2 )
60 mm (PVC) (USEPA) (1]
5~9m 3m
1
1.3
15 e
x 1 SRS AESHRLEIR
Table 1  Analytical methods and detection limits of contaminants
USEPA 8260C 0.01 mg/kg
0.000 5 mg/L
USEPA 8270D 0.1 mg/ke

0.0005 mg/L
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( ) 1,4-
( i I mg/L
(ASTM) 12] 15 1,2-
10 12
3] 13.4mg/L 313 mg/L
RBCA 2.2
[14]
( )
5 ( )
(13 3
2.1 )
( 2 @)
1,2- 1,4- (
6 )
128
57 81.5 mg/kg 1,2- 0~1 1~3 3~5m
* 2 TEESHMTRBXETEYBRECE REESLIT
Table 2 Concentration range and statistical summary of COCs (chemicals of concern) in soil and groundwater
(mg/kg) (mg/kg) (mg/L) (mg/L)
128 0 - - 15 3 0.04 ~0.14 0.077
1,2- 128 2 0.03 ~0.05 0.04 15 10 0.0018~13.4 1.45
128 57 0.01 ~81.5 4.61 15 12 0.006 ~ 313 65.18
1,4- 128 17 0.03 ~1.98 0.19 15 7 0.003 ~ 0.4 0.11
128 11 0.01 ~1.26 0.27 15 8 0.007 ~2.16 0.42
128 12 0.01 ~1.62 0.30 15 8 0.002 ~0.16 0.054
6 0.01 mg/kg 0.000 5 mg/L
® 3 IAHRBHIEE
Table 3  Site exposure conceptual model
m ( )
@
3
@ ( 12 )
5) 100 m
(6) (ArcGIS)
Q) 180 m RBCA
®) ( )
©) (
(10)
an )
12 2.3
I317(MCL) (
(13) ) (USEPA)
MCL (18] 4
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Table 4 Toxicity parameters of COCs
USEPA
RD, RfDy RfD; SF, SF, SF;
(mg/(kg-d)) (mg/(kg-d)  (mg/kgd))  (mg/(kg-d)™'  (mg/kgd)” (mg/(kg-d)) "'
0.0007 0.0007 0.054 0.13 0.13 0.053 B2
1,2- 0.02 0.02 0.69 0.091 0.091 0.091 B2
0.02 0.02 0.014 - - NA
1,4- 0.07 0.07 0.23 0.0054 0.0054 0.039 C
0.004 0.004 0.0086 0.055 0.055 0.027 A
0.01 0.01 0.028 0.031 0.031 0.081 B2
A B2 NA
2.4 1,2- 1,4-
(1] (1) 1,2-
(2) 3) 4 1,4-
CR, =C,, x(OISER, xSF, + DCSER, xXSF,
+PISER , xSF, +10VER ,; xSF,)+ Cg,
x (loVER ,, xSE +1VER_,, XSF) (1) 0~1 1~3 3~5m
CR,,, =C,, X (IoVER 3 xSF, + liVER ,, xSE) (2) (19 5
OISER,, N DCSER,, N
HO. - Cour y RiD, RfD,
° RAF | PISER,, N IoSER
RfD; RfD;
Caub y IoVER,, N LiVER,,
RAF RID; RID; (3)
C, (IoVER_ TVER 1,4-
_ gw nc3 nc2
HQgW_RAFX( RD, = R, j @ 0~1m
CR, CR,, 1.64 mg/kg 1 ~3m 2.32mgkg 3~5m 5.03 mg/kg
HQ, HQ,, (1.31 mg/kg)
Csur Csub 1
(mg/kg)  Cyy
(mg/L) SF, SFy SF;
(mg/(kg-d)) ™) >0
RfD, RfDy RID;
(mg/(kg-d)) OISER DCSER
(kg/(kg-d)) PISER IoVER; IoVER, IiVER,
(kg/(kg-d)) IoVER; TiVER, S11
S16 47 54
(L/(kg-d)) RAF ca 1.7~6.3
nc 6
2.4.1 RBCA 1,2- S23 16.8
(QE) 6 1.6 ~20.9
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Table 5 Screening levels and remediation targets of COCs in soil and groundwater
(mg/kg) (mg/L)
0~Im 1~3m 3~5m
0.001 6 - - 0.002 7 - 0.003 5 0.098 0.002 0.004
1,2- 0.002 2 0.050  0.071 0.15 0.005 4 0.21 0.02 0.77 0.03 0.06
291 4.24 6 13 0.41 7.92 4.57 15.20 0.3 0.6
1,4- 0.12 1.64 2.32 5.03 0.29 1.31 0.060 2.11 0.075 0.15
0.069 0.12 0.16 0.35 0.004 9 0.074 0.32 1.01 0.01 0.02
0.001 7 0.031 0.044 0.096  0.004 4 0.022 0.01 0.33 0.012 0.024
5 124 ~ 522
S21 224 S19 S10 5.44x107  Sl1
108 54
2.4.2 RBCA 6
1,2-
( ) 1,2-
( )
( ) 5.73x107°  0.174
10°°
107 107 20 586
1201
6
5
x 6 TESHTKPXNKRSEERBIRNRURSEDRIT
Table 6 Statistics of risks or hazard quotients excessive points and contaminants in soil and groundwater
(0~ 1)m S10 S16
(1~3)m Si1
(3 ~5m S10 S12 S17
S3 S7 S11
S13 1,2- S17 S23 1,2-
3 (2)
S10 5.44x107  SI11
(M 1,2- 54 6
1,4- 128 1,2-
57 0.174 20 586
81.5 mg/kg 15
1,2- 10 12
134 mg/L 313 mg/L 3)
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Risk Assessment of Soil and Groundwater for An Organic Chemical
Contaminated Site

LI Chun-ping'?, WU Jun', LUO Fei'?, WEI Jing'?, 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)

Abstract: Human health and environmental risk assessment of soil and groundwater was undertaken for a typical
organic chemical site in Jiangsu Province. The risk assessment was conducted using RBCA (Risk Based Corrective Action)
model that was modified to fully comply with Chinese Technical Guidelines for Risk Assessment of Contaminated Sites (draft).
It was found that, soil was contaminated, part of it presented risk or harm, the maximum values were 5.44x107> and 54
respectively. Groundwater contamination was relatively severe, six sampling points presented risk or harm, the greatest risk of
1,2-dichloroethane was 0.174, the greatest hazard quotient of chlorobenzene was 20 568. Remediation targets aimed at
protecting water environment were relatively conservative than that of protecting human health. Therefore, we should pay
attention that remediation that only aims at protecting human health may still have risk of water environment.

Key words: Organic chemical contaminated site, RBCA, Remediation targets, Soil and groundwater risk assessment
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