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Abstract: The current reguldt(m site investigation employsjthe ]&E modé 1,to predict vapor intrusion risk; However the J&E model assumes that the source conc sallftion is
constarlllt, for |a given exposute period, which is not consistent with the actd site source ubder depletion. Tn‘this sluJy we compared_the differences between the J&E model
(constapt somce) SDysourge depletion model, and RBCA ‘source depletlon_mode] fg-predicting indoor concentration variation as well as the risk levels during the exposure
period wvith a case stud) in Beijing. The results showed that the source and ifidoor air concentrations predicted by the SD and RBCA models showed exponential decreases,

whereas thoge predicted by the J&E model maintained high concentrations throughout the exposure period, which greatly overestimated the risk. The RBCA predicted source
depletion.at the fastest rate, but the predicted indoor air concentrations were still lower than those of the SD model, which was related to the fact that the RBCA did not
consider the effect of buildings on source depletion and did not follow mass conservation. Further, the sensitivity analysis showed that the pressure difference (dP) had the
greatest influence on the source concentration in the SD model. For the calculated carcinogenic risk and hazard quotients, the J&E constant source model, the SD source
depletion model, and the RBCA source depletion model were ranked in descending order. The results indicated that in general the J&E model was too conservative,, the RBCA
model may have underestimated risk, and the SD model was more suitable for quantifying vapor intrusion risk in reality.

Key words: volatile organic compounds( VOCs) ; vapor intrusion; source depletion; risk assessment; SD model
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Table 1 ~ Values of model parameters
e IGES SRR A S AR LX{Ys e
Cy V5 YR G e mg-kg’1 30.5
H R B —b 0.227
* Dy, RSP R em?-s”! 0.0895
Do FER R B em? s ! 1.03x10°3
Koo AL IE & R Lekg! 146
Ly T YL IR IR m 13
15 YL Aource V5 Y T i m? 1500
h 5 YL YR R m 5
p THAE kg m > 1700
O,ic TIEALBR AR — 0.33
O\ 4 LB AR — 0.08
15 6 ifié??u@zt R — 0.41
Soe 3 BB — 0.01
K, AR T ZE B IER m’ 1x10°12
Ocrack JEEAR 2B - HEFLBR R FR L — 0.33
O,erack JRE AR 2L L LK AR R L — 0.08 .
Lo T m [ S5 21 I
A, R AR w? raged™ / &
7 | A — 0.0005 /
25 dp HP A /B L\ s/
Rerack o BRI S “ 0.005 & S 4
, I | B SRS mh 24404 = F
ER [ f | i s pl I 0.25

A wpxngd gy ) 17
~ | DAIR, x EF, x ED| '
HQ it Cin ; F

BW, x ED, x 365 x RfD v ,(x”) i

=t

SR e SR kT 0 T

fad BN T 17 R M oy 25780
2019 RS — K I M (. Fovb, L 30 R AR
B (ED,) N6 a, RAWI(ED,) N 24 a, BU#E XK AE
FARIE] (AT, ) 27 740 d, A S0 7E F IS A (AT,,)
42190 d, JL % #8450 % (EF, ) F N 5 88 405
(EF,) #8250 d-a™', {LAMKTE (BW,) N 65 kg,
JLESEIIRTE (BW, ) 4 19.2 kg, B 25 IR
(DAIR,) & 14.5 m’-d™", JL#E DAIR, N 7.5
m’-d ™ FEPESELSF N 5.5 x 1077 (kg+d) *mg ',
RfC 24 0. 03 mg-m .
1.3 U AT

RBCA 3 ol IR U A 255 e e S0 40 X6 15 s 0l 114
SO O E T S RS T SD R
Y p G SR ARRAE 2 B0 IR B 8 1 5 . BURR M 4y
MR H @ RISK B ¢F b i S48 R % ko
YIRS B0 A s 2. L) 30 a g BR8], Xt
8 JE B N 9 B —4F £ 7100 000 IR YR ELIE 5. DA
T Rz R B B 26 R AU 45 SO R LY 3
AN (18) P .

P, =wz/i |wi|
=1

(18)

. d ]

ENCTPNOIE ST TR W ST -

B, TR 6P, BB X, A SR Y R E PR
Fx2 BEMESTSEHIE

Table 2 Parameter distributions for sensitive analysis

I wsrtsms BHE( ik

Ay Uniform min =80, max =2 000 [39]

n Uniform min =0. 0005, max =0. 01 [39]

dP Uniform min =0, max =20 [39]
R«  Power function min=0.00035, max =0. 005 [39]

H, Uniform min=2.1, max=3.0 [40]
Lok Uniform min =0. 15, max =0. 8 [40]

ER Uniform min=0.1, max=1.5 [39,41,42]
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