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Fig.1 Experimental setup for PCE transport.
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Fig.2 Hydraulic properties of the unsaturated soil (6:=0.32, 6,=0.04, a=0.17, #=4.55).

Table1 Simulation parameters.

Parameter Value
Saturated conductivity: K;(cm/sec) 0.46
Saturated water content: 0.32
Residual water content: 6, 0.04
Longitudinal dispersion

constant: a;(cm) 2.21x107
Molecular diffusion coefficient

in water phase: D, "(cm%sec) 1.515x107
Molecular diffusion coefficient

in gas phase: D, (cm’/sec) 0.1
Retardation factor in water phase: Ry, 1.0
Retardation factor in gas phase: R, 1.0
Henry constant: H 1.2
y—increment: Ay(cm) 0.5
Time increment: At(sec) 1.0
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Fig.3 Time series plots of measured and calculated PCE at

each depth.
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Fig.6 Time series plots of the exchange rate at each depth.
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Fig.7 Cross sectional view below the drainage channel.
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Table3 Simulation parameters.

Parameter Value
Saturated conductivity sand 0.0144
K, (cm/sec) gravel 0.167
Saturated water content sand 0.428
O gravel 0.27
Residual water content: sand 0.157
. gravel 0.03
Longitudinal dispersion sand 0.028
constant: o (cm) gravel 28.0
Transverse dispersion sand 1.6x107
constant: o{cm) gravel 1.6
Molecular diffusion coefficient
in water phase: D, (cm?%sec) 1.515x107°
Molecular diffusion coefficient
in gas phase: D,’(cm?/sec) 0.1
Henry constant: H 049
Groundwater level at the left
boundary: H,(cm) 760
Groundwater level at the right
boundary: H,(cm) 595
River water depth (cm) 10.0
x-increment: Ax(cm) 100.0
y~increment: Ay(cm) 250
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Table4 Boundary conditions.
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Fig.8 Flow pattern and iso-lines of dissolved and volatiled
PCE (after 83, 23 days).
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Fig.9 Iso-lines of volatiled PCE in unsaturated zone near the
natural river bed.
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Fig.10 Vertical profiles of TCE concentration in water phase.
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Fig.11 Time serires plots of exchange rate at each depth.
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NUMERICAL ANALYSIS FOR THE TRANSPORT OF CHLORINATED HYDROCAR-
BONS BY GAS DIFFUSION IN UNSATURATED AND SATURATED ZONES
Nobuyuki EGUSA, Kenji JINNO and Eiichi SUMI

Recently, a vacuum extraction method is expected as the recovery method for the polluted
groundwater by chlorinated hydrocarbons (CHC). In order to make an effective in situ
remediation, it is indispensable to understand the mechanism of transport of CHC by the
gas diffusion and the volatilization as well as the transport through water phase in the
unsaturated and saturated zones. At first, in the present paper, the one dimensional
column experiment and the numerical simulation have been carried out to evaluate the
CHC transport in the unsaturated zone and the volatilization-dissolution rate between
water and gas phases. Secondly, the CHC transport has been simulated for the infiltration
of CHC from the natural river bed to groundwater by the two dimensional numerical
model taking account for the gas diffusion. As a results, it was found that the gas diffusion
and the volatilization influenced the CHC concentration in the unsaturated zone more
than that without the gas diffusion.




