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Case Study on Health Risk Assessment Based on Site-Specific Conceptual Model
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Abstract: Site investigation was carried out on an area to be redeveloped as a subway station which is right downstream of the
groundwater of a former chemical plant. The results indicate the subsurface soil and groundwater in the area are both polluted heavily by
1 2-dichloroethane which was caused by the chemical plant upstream with the highest concentration was 104. 08 mgekg™' for soil
sample at 8.6 m below ground and the highest concentration was 18500 pgeL™" for groundwater. Further a site-specific
contamination conceptual model giving consideration to the specific structure configuration of the station was developed and the
corresponding risk calculation equation was derived. The carcinogenic risks calculated with models developed on the generic site
conceptual model and derived herein on the site-specific conceptual model were compared. Both models indicate that the carcinogenic
risk is significantly higher than the acceptable level which is 1 x 10 7°. The comparison result reveals that the risk calculated with the
former models for soil and groundwater are higher than the one calculated with the latter models by 2 times and 1. 5 times respectively.
The finding in this paper indicates that the generic risk assessment model may underestimate the risk if specific site conditions and
structure configuration are not considered.
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Fig. 1 Layout of sampling locations
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Fig. 2 Vertical concentration profile in soil
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Fig. 3  Generic conceptual model for inhalation exposure pathway in VOCs contaminated sites
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Fig. 4 Conceptual model for the contamination in subway station

VOCS 517 18
(4)
Flux = D™ x aze (4)
Lcr
. 0." D, 6"
DS“=DaX0? +HX6’f (5)
-3.
¢ mgem °,
D" VOCs m’es”';
1.
¢
516 21
3 (6) ~(7)
B Hxp
3.1 cls—cs><0w5_I_stp_,_yxgas (6)
4 K, =K, xf, (7)
. VOCs
mgem °, 1
(8)
clw = cw X H (8)
15~20
s VOCs
(3) mgem”"; 1
Flux x (L xB +2 xLxh) = (3) ~(8)
ER XL xB x L, X c, (3) (9) ~(10) ) (9)
Flux mg:(m’*s) ' L
m; ¢, (10)
-3.
mgom 1. .
vVoC
S o = Hxp

’ 5X0w5+Ks><p+Hx035X



651

D x (B +2h) xn Hxp
eff (9) = CS x K H x
Ds X 7] X (B + Zh) + Lcrack X ER X B X Lb ews + s Xp + X 0as
¢ = ¢, X H x D x (B +2h) xn y
D x (B +2h) xn (10) D" xmx(B+2h) +L, xER xB xL,
D" xyx(B+2h) +L, xER xB xL, EF x ED x URF (11)
AT, x 365
Cis™ Coy '
-3
mgem ; 1 IR4 = EF x ED x URF
B R4 = e X X365
D™ x (B +2h) x
=c¢, xHx— x| ) X7
(11) ~(12) (11) DI xnpx(B+2h) +L, xER xBxL,
EF x ED x URF
IR3 12 12
(12) AT, x 365 (12)
IR4. .
EF x ED x URF
IR3 = e X T 365
1
Table 1  Definition of parameters and assigned values
m 15.6 al 6. 0.26
h m 8 a) 0, 0.32
m 0.8 al) K, - 3.86x107°  bY
L, m 13.3 a" Soe 2.22x107*
D, m? s~ ! 1.04x107° 13 K, 17.4 13
D, m?es ! 9.9x10°1% 13 7 0.01 11
ER 5! 1.3x107% 22 EF dea™! 300 11
H 5.32x1072 13 ED a 25 11
p kg * m~? 1.59 x 10° AT, a 70 11
0, 0. 06 URF (pgem™3) ! 2.6x107° 11
¢ mg kg ! — Cy peeL ! _
1) a b
3.2 2 1)
3.1 Table 2 Assessment results
1 2
1 2- ! /mg'kg’1 /mg'L’1
. Cs 29x107*  6.0x107* 0.16 0.08
95% 3 47. 86 mg‘kg_l. 1.3 x107° 2x107° 1.4 0.9
1) 1 1 2
18500 pg-L™" c, 2
1x10°°
11 13 24 25 ( 11)
(12) 1 2- 1 2-
( )
1 x10°°.
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