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the health risks of VOCs’ respiratory exposure. It is easy to use but too conservative for practical applications. The
problem can be overcome to some extent by adopting the dual equilibrium desorption (DED) correction of J&E
model. In order to accurately evaluate the risk posed by respiratory exposure of VOCs and test the applicability of
the JE-DED model in predicting this risk in a real-world scenario, a detailed risk assessment was carried out in a
polluted area of about 314 m” in Suzhou, China. The results using the J&E model and the JE-DED model based on
the concentration of trichloromethane in soil were compared. The results are as follows: (1) Multiple risk assess-
ments showed that the human carcinogenic health risk level from chloroform respiratory exposure in this region
was higher than the acceptable level of 1.00x10°°. (2) Compared with the risk assessment based on soil concentra-
tion, the risk assessment based on the measured soil air volatilization flux could more stably represent the overall
exposure risk for the evaluation area. (3) No significant difference existed in the risk levels calculated by the J&E
and the JE-DED models when based on soil trichloromethane concentrations. Data simulation results show that the
advantages of JE-DED model are more pronounced when the concentration of trichloromethane is less than 6 mg-
kg™ for this site. The results suggest that measuring soil air volatilization flux can avoid inaccurate results based on

soil concentration calculations to a certain extent, and that the JE-DED model is advantageous at lower contaminant

concentration.

Keywords: trichloromethane; contaminated site; risk assessment; volatile flux; J&E model; JE-DED model
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24 E XL IS 240 E X HE
Parameter Definition Value!'?! Parameter Definition Value!'?!
FERMEA LTS R (VOCS)TEZS A ol
e 1
MY R (m? s AL E SRR L RN s
Dy, o ) . 7.69%107° O,ir ) o (G Actual
The diffusion coefficient of volatile Pore air volume ratio in soil/dimensionless
measurement)
organic pollutants (VOCs) in air/(m?+s™")
B0 SFLBR AR LG JC R AN 042 VOCs 7E/K I R K (m? - s71)
0, The total pore volume ratio (T Actual D uier The diffusion coefficient of 1.09%x107°
of soil/dimensionless measurement) VOCs in water /(m?+s™")
LUK AT LG G 1 49 03 U
i - s SR ROR LR
0 ater Pore water volume ratio in (2 Actual H . . 0.15
Henry’ s constant/dimensionless
soil/dimensionless measurement)
Ho BB A SRR L JE M HE BB K AR TR HL T e 4
0,crack Air volume ratio in foundation 026 0 yerack Water volume ratio in foundation 0.12
cracks/dimensionless cracks/dimensionless
FENERERGIEEREYAB TR Z /m N
. . B N2 SR /(R -7
Ly The ratio of the volume of indoor space to 3 ER 1/4320
. . Indoor air exchange rate/(times~s’1)
the infiltration area of gaseous pollutants/m
o 158 TR G 5 AR B R 2 /m S
FIHTF A FE/ (kg m™) s ]
p (X Actual L, Upper surface to surface distance of Actual
Soil dry weight/(kg-m™) . .
measurement) subsurface contaminant soil/m measurement
HHEARLRT R AR o 5 P 3R 1 AR L) i
- % P IEIEE m
n The ratio of ground crack surface area to 0.0005 Lerack ) ] ) 035
. . ) Interior foundation thickness/m
indoor surface area/dimensionless
REINF/(d-a™") A5 S W/a
EF 250 ED 25
Exposure frequency/(d-a™") Exposure cycle/a
RN 2 o T /d FUE R F/(mg-m7) ™)
AT i ) ; 27 740 URF 230%1072
Mean time of carcinogenic effect/d Carcinogenic slope factor/((mg-m™)™")
FAHLBR-ZK S BE R B(L kg ™) HHLBR-K S BC R B(L kg ™)
K Organic carbon-water partition 318 K2nd Organic carbon-water partition 8.32x10°
coefficients/(L-kg™") coefficients/(L-kg™")
. P 0.0036 e \ s
AR e/ JC 4 . T8I R )/d 7(5 Actual
fac . . L (S Actual T _
Soil organic carbon content/dimensionless Duration of flux test/d measurement)
measurement)
0 0 A I K2 R 114075 G 0 19 5 /mg eall] 45 Y00 A SR8 4 T AR/m 0.0254
M The quality of adsorbed pollutants Actual A The area at the bottom (2 Actual
during the flux test/mg measurement of the flux meter/m? measurement)
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Table 2  Chloroform concentration and health risk at each point in the evaluation area

PR IR SN, R R (mg - (m? -5)™") o WP /(mg-kg™)
Volatile flux test Volatile flux R1 AIRRE sl Concentration R2 R3
Soil sampling site
point position Amg-(m?-s)™") (mg-kg™")

A9-0.5 027 840x1077 939x107!!
A9-2 106 3.19x107° 1.77%107°
A9-3 1110 327x107 326%x1073
A9-4 1130 326x107 325%1073

Tl 361x107° 270x107*
A9-6 897 249%1073 247%x1073
A9-65 1 050 2.88x1073 287%x1073
A9-75 890 240%x1073 238x1073
A9-8 1130 3.01x107 3.00%x1073
A6-45 9.86 2.82x107° 146x107°
v 3.18x10™ 238x1073 A6-7 0.16 435%1077 474x1071
A6-8 0.05 133x1077 142x1071
A10-35 7 790 227x107 227%x1072
T3 193x107* 145%1073 A10-7 1390 378x%107 376x1073
A10-8 1 620 432x1073 431x1073
All-4 0.13 3.75%1077 407x1071
T4 1.11x107* 827x107* All-7 0.13 3.53x1077 3.83x107!
All-8 0.05 133%x1077 142x107"

95% E15 X [H] I BRI KF

The level of risk at the upper end of the 95% 267%x1073 560x1073 5.58x1073

confidence interval

R AT = S0 boe % 38 R 5 A flt B AU, R2 R J&E A28 3 4 v = GUH e A ok 3 9000 f1 {8 B XU , R34 JE-DED BB R 3+ +
38 v = 50 PP e g vl BE TN A £ KUY 5 A9-0.5 FBoR A9 JEALIREE R 05 m BURES  AXIA L

Note: R1 is the health risk calculated based on the volatilized flux of chloroform, R2 is the health risk predicted based on the concentration of chloroform

in soil under the J&E model, and R3 is the health risk predicted based on the concentration of chloroform in soil under the JE-DED model; A9-0.5 repre-

sents the sample with a depth of 0.5 m at the sampling point A9, and the rest of the points are similar.
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Fig. 4 Comparison of the risk values of J&E
model and JE-DED model at different concentrations
of trichloromethane in soil
Note: (a) 0.05 ~027 mg-kg™'; (b) 890 ~1 162 mg-kg™';
(c) 05 ~10 mg-kg™".
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