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Synopsis

The migration and diffusion process of the oil and benzene spilled on the soil surface was simulated using USEPA developed MOFAT model for
the two different soils, Sand and Silty-Loam. It took seven days for the oil infiltration of 1 m3 through the 2 m x 1 m Sand soil surface, while
426 days for the Silty-Loam soil. This implies that reliable prediction of the contaminants in the subsurface can help proper selection of the
treatment method. Even after the center of oil plume reached the groundwater surface, oil and benzene continued to flow into the groundwater for

a extended period. The treatment of contaminated soil should also be considered as well as groundwater to restore the contaminated groundwater.

Computer simulation of the oil movement in the subsurface is highly recommended in the selection process of the more appropriate treatment
method.
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Sw = effective water saturation

Sw =11+ (a ha)"I™

haw = airphase pressure head - water phase pressure head

a, n = porous medium parameters

m=1-1/n
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Table 1. Properties of two soils selected.
Properties Sand Silty-Loam
Saturated conductivity of water 5.00 0.10
in vertical direction (m/day)
Saturated conductivity of water 10.00 0.20
in horizontal direction (m/day)
Total porosity 0.35 0.45
Irreducible water saturation 0.05 0.05
Maximum residual o0il saturation 0.20 0.16
van Genuchten parameter, a 5.00 2.00
van Genuchten parameter, n 2.80 1.40

Table 2. Properties of 0il and benzene used for simulation.

Properties

vales used

Density ratio (0il/Water)

Viscosity ratio (0il/Water)

Equilibrium partition cocefficient
between 0il and water for benzene

Equilibrium partition coefficient
between air and water for benzene

Diffusion coefficient of benzene
in water (mz/day)

Diffusion coefficient of benzene
in oil (mz/day)

Diffusion coefficient of benzene
in air (m2/day)

Liquid density of pure benzene (g/m®)

0.832
2.00

493.00
0.24
0.000094
0.0001132
0.7629

877,000.00
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Figure 1. Contours at the end of Stage 1 for the Sand soil (7 days): (a) oil saturation,

(b) benzene concentration in water phase(g/m3),
(c) benzene concentration in oil phase (1000 g/m3), and
(d) benzene concentration in gas phase (g/m3).
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Figure 2. Contours at the end of Stage 1 for the Silty-Loam soil (426 days): (a) oil saturation,

(b) benzene concentration in water phase(g/m3),
(c) benzene concentration in oil phase (1000 g/m3), and
(d) benzene concentration in gas phase (g/m3).
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Figure 3. Oil saturation contours for the Sand soil: (a) at the end of Stage 2,

(b) after constant water infiltration for 30 days,
(c) after constant water infiltration for 60 days, and
(d) after constant water infiltration for 90 days.
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Benzene concentration contours (g/m3) in water phase for the Sand soil:
(a) at the end of Stage 2, (b) after constant water infiltration for 30 days,
(c) after constant water infiltration for 60 days, and .

(d) after constant water infiltration for 90 days.
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Figure 5. Benzene concentration contours (1000 g/m3) in oil phase for the Sand soil:
(a) at the end of Stage 2, (b) after constant water infiltration for 30 days,
(c) after constant water infiltration for 60 days, and
(d) after constant water infiltration for 90 days.
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Figure 6. Benzene concentration contours (g/m?3) in gas phase for the Sand soil:
(a) at the end of Stage 2, (b) after constant water infiltration for 30 days,
(c) after constant water mﬁltrauon for 60 days, and
(d) after constant water infiltration for 90 days.
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