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Parameters Values
Case | Case 2a Case 2b
Length of column 2.88 m
Cross section of the column 0.3472m x 0.3472 m
Dispersivity of the 0.20 m
porous medium
Inflow rate of the liquid, (¢) 1.0 x 107° nvs
Porosity 0.20
Liquid saturation (o) 0.68
Pulse application Continuous
Vertical grid size for 7.2cm
numerical analysis, 4z
Time step for 200s
numerical analysis, 4r
Simulation Time 8 days
Mobile water content 0.136 0.100 0.100
Immobile water content 0.000 0.036 0.036
Mobile-Immobile 0.000s™"  0.000s™" 1x107s7"
mass transfer rate
Initial mobile concentration 0.0 0.0 0.0
in the entire column
Initial immobile concentration NA 0.0 0.0

in the entire column
Top boundary condition

[Cu(z = L,1), Ciu(z = L,8)] =Co

Bottom boundary condition

[ag: :=L?t)s %(:=LI)J =0

400 mgl™" 400 mgl™" 400 mgl™’

0.0 0.0
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Abstract:

Nowadays, soil contamination due to hydrocarbon oils is considered as an
important environmental issue in the world and there are many concerns
about the groundwater pollution with these toxic substances. Therefore, the
transport and diffusion process of these substances in the sub-surface have
been considered. The leakage of light and dense hydrocarbon contaminants,
passing through the unsaturated zone and reaching groundwater aquifers, is

one of these concerns.

In this research, the factors affecting the spread and release of oil pollution
in unsaturated soils and groundwater have been investigated. Using a
numerical model in order to simulate the release of pollutants in porous
media is the purpose of this study. The CTRAN/W software which is based
on finite element, was used to model the movement of pollutants in the soil.
Generally, the effects of various factors such as permeability of the soil,
inflow discharge of contaminant, density, etc. in a porous and semi-
saturated area of 50 meters in length and 30 meters in depth, which has a
water table and the source of contaminant i1s In the middle of that, has been
investigated. The results indicates that there is a vertical propagation

pattern in the coarse soils and a horizontal pattern in the fine soils.

Keywords: oil pollution, finite element, numerical modeling, propagation

pattern
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