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Comparison of RBCA and Csoil Model Applications in Health Risk Assessment of a Volatile Organic Com-

pounds Contaminated Site
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(1. College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2. Yangzhou Research Institute
of Environmental Science, Yangzhou 225009, China)

Abstract: Volatile chlorinated hydrocarbons are poisonous, cumulative and diverse and may cause serious harm to human health and envi—
ronment. This research was performed on a volatile chlorinated hydrocarbons contaminated site and RBCA model and Csoil model were ap—
plied for the assessment of the health risks of two main contaminants, 1,2—dichloropropane and 1,2—dichloroethane. The results showed that
the health risks calculated either by the RBCA model or Csoil model were generally concordant within the same order of magnitude. The
health risks of each sampling point were in the acceptable range excepted for the No. 14 sampling point. The risk through mouth intake was
the highest in all exposure pathways caused by soil pollution, accounting for more than 65% of the proportion. Skin contact ranked the second
place, whereas the intake through breathing was the minimum. The health risks caused by indoor volatile exposure was significantly greater
than outdoor volatile exposure among breathing exposure pathways. The risks caused by groundwater exposure calculated through Csoil model
was larger than soil exposure, indicating that the health risk caused by groundwater exposure could not be neglected. RBCA model only con—
sidered the water intake when considering groundwater exposure pathway, Compared with RBCA model, Csoil model considered bath expo—
sure as a special pathway, so Csoil model might be more suitable for health risk assessment in the sites where groundwater was contaminated,
due to its more comprehensive consideration.

Keywords: RBCA model; Csoil model; volatile organic compounds; contaminated site; health risk assessment

Y fE B H3:2011-04-17
HETE  BR AR 34 (20777036,40701073,40971137) ; TLHE B RPH#E R4 (BK2009315)
EERN R (1964—), 5, THKBEA 1, Bl , FENB S RE SE S8R SRR,

E-mail : wayizhong@njau.edu.cn



%3055 128

® W F OE OB ¥ ¥ 2459

QiR RN FA = S8 A VAR
BEYR, RS AHELBEERTY, UKNET
IR S L5 Sy , B AR R el A 23R 58 7=
A fEERGHID, V53 ) 8 HhRoK (b T K
DL R SR A 25 N ) B IR M@ R AR IR 2
SRAR TR o ¥5 Yl Hh 1 A A A5 i) A 2 30 ¥ S
5 R AT T ot %) = BB ] R0,

XI5 Yl AT R, FR RN E FE R BT
fERR XU A T 2 T PEAT , SRS AR X PR RS
EWMRE FEEE S EGHRAARN TS
FETE R, 15 YRR XS A T8 - Hris G
Y+ R 2 T K H s e il i AN R R R IR AR
Xof N AR 5 = A 3 R, T35 2 1 XU A - 48
T KA E S BRE 3 R,

EAMAR ARG EARC RS BT EF
BT HTMERRE P 2 B TEM AL, iICLEA
RISC.Csoil .RBCA .ROME . Sniffer .RISC —Human 5§ .
HA L RBCA.CLEA Fl Csoil HEIZE N FE A 1219,
i 22 A2 P A 5 E F 5B Frank™RH RB-
CA .Csoil 55 7 P[] Aty ft e XU PEAM AR 78 43 % 5
P AN DRI (A AR R(ELE) Py
P (RY) R (EEBRUEY) . Rk (FE R
BERA AL A0 )75 YL W S th it A T A B UG P41, 25 51
RAZDBABRREG RO ERRGE R, XEEA
SHER/NEE YRR BRI R .
] A X 1 BHEEE B RBCA 1 Csoil BERIN R 5 YLy
AT EEREREPES, 2SRRI A RERER
7, WKBEBNERZRBERANTENNLRERE
WA, TEPR P T Z AR IR

P A f B KBS TR 7 T B S MR 25, 1R B
A HOBE WRBRITMER, BT RS TEMET, B
o5 | E AR RN 5O — R AR o AT LUK
BRMA TG Y A5, HEH RBCA Fl Csoil £
RS AT R KU PP, B e 1 LR oT 45 1
BARTE Y B BAFE , HLER 2 SR R R A B
AL A, LA 3R IS Y7 b RS DAY A 2 1) 36
e /2%,

1 #MR5F*®
1.1 578N

AT B hris e g B E RE L7
TRz —, A PE FRIT = AR, b3 1%
J 8T 1972 4, SEHFRRIX, 4518 30 BAEMAE,

E W XA, o AN DL T B RER
RAX ., AN KIBERAHR 1.6 T m?, ] X E
R HON R M, 20 A2 90 A A et TR —
B BRI B BR CBE. 2007 4EIRIR) T =i sh5E
S5k R SEHERGT , 2009 X% 1 8 25 DF
Wi, T A PR A TR S L 2 2 HRBR

1.2 ZHESaH

LEA R ) oA BB TEKHEER R R
FABL AR A RO B SRR A 45 A B T s, B E
T 17 A HEEREES, HE T R AR Iy R
FE AR SR, R GPS XSRS BN 1R
PEERZ T KRB I 5 YIRS AR L, A ik 17 4
WEB S, RAESAE SRR, 3 R KRR
MM EME) XERAAENE 1 iR,

FRYEHE DA 221 (WHO ) 1989 4EXH 5 & M Bl
YR E IR T R R A EFESH A
FRIRERT 133.3 Pa. WA TE 50~260 CZ A —2
BHWIATE R EB I, Bhris e n] gE77E R
HEEMWAYIGYY 5 R 1,2-E Rk 1,2- &
LKt o ZAEA R R A PR AR Wa DU T T 3 Fn i T
KA 1,2-Z &A1, 2- R 57007, 4047
AR USEPA QA/QC AL IR . ks E
PRas B FE TR B TOIAR EATRE AT 5
FECRIE RIS e, GREH 1,2-28
PR 1,2- & e TR T /K ik B B K
HE AR, HI, %8 1,2- 8RR 1,2-—82
$eE R BAnis e, s YerEE L2 1,

BFRTs et 3Erp 1,2- "8 2k 1,2- &
W2 DA =Ry s, [ UEY 8
B, MEBAERMEENEK,1,2-Z8 L5,
1,2- AN bevk B PR, B TR 1,2-2
ALK 1, 2-ZEN 5 L2 3815 YAt
N, {5 3 U X U ) 95 e vk B R AR R

®1 DRI TARRTRUSIHER
Table 1 Analytical results of soil and groundwater samples
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Figure 1 Sample distribution in chemical plant
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YK RM-d? 2

SA  FIREHh A B R T A om?- 4 3 300
AF X 7 Bk ARG R B/ mg - om™® 0.2
ABS, BRI B 0.04
HR R AN PN 20
EF BEEITR/ a 250
ED BFRER a 25
BW SRR E g 70
AT SEHVE R IRl /d EDx365=9 125

BWx365=25 550

RAEHLRF Volasoil BEARINS 7E 2R FR K42 71 Csoil 15
R 845 L RBCA LAV 20, & % BN R FE iR
B 2,
1.3.4 tRAISEABEEL

HRAEIR TR, H ARi5 G bt Aok 1 b ) 28 A
STl b, R A FE 5 B A i3 Y b i XU SR
FeHE Tl P b 51T o 1 TR 4 2 AR R 25
KR, FIAH S P RIS ECR F ASTM #1 RIVM A9#E
FHE . RBCA BRI Csoil HERH FH BB SE05
L3R 3 FI3k 4, S S HULFER 5069,

2 HREWE

2.1 REHES S

— AT RIS R IRA RN, BOCRERETE 1 m
AP B SR i rp 5 Qe ik BEAR R R L3RR 8
1 m WA ZRRAER, B EBRE TR FETH R
LR SRR XU I, T2 2 18, SRR %

& 4 Csoil RENRBIENSH

Table 4 Exposure parameters for scenario specific

assumptions of Csoil model

RESH SRR SHE( TV )
C, FIEHE YR /g kg S
Co  RFKPERYBRBRIRE /g L S
AID R AR /mg-d™ 50
ITSP ORI A g d 0.833
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Table 5 Toxicity parameters of target pollutants
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Figure 2 The contribution rate of pathways to non—cancer and cancer risk
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Figure 3 The cancer risk value caused by contaminated soil and groundwater
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Figure 4 The contribution rate of pathways to health risk
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Figure 5 The health risk value caused by contaminated soil and groundwater
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