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Analyses on Solute Transport with the Movement
of an LNAPL on the Water Table

Jihoon Kim - Jonggeun Choe*
School of Civil, Urban & Geosystem Eng., Seoul National University

ABSTRACT

A modified model was developed for solute transport in porous media that can consider the movement of an LNAPL
above the water table. From the results of sensitivity analyses with and without considering LNAPL movement, there are
some differences according to the hydraulic gradient, the quantity of oil leakage and dispersivity. The mean deviation
between the model in this study and a conventional model without LNAPL movement increases as the hydraulic gradient
decreases and the quantity of oil leakage increases. Variation of dispersivity has no influence on the magnitude of the
mean deviation. However, the spatial distribution of the deviation between the two models 1s wider as dispersivity
increases. Furthermore, groundwater is at high risk of contamination in the vertical direction in the case that transverse
dispersion value is large. A conventional model underestimates the concentration of solute in an aquifer where the
movement of an LNAPL cannot be negligible: Based on the study results, it is important to understand how fast the
LNAPL moves on the water table for realistic prediction of solute transport in an aquifer with the movable LNAPL on the
water table.
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Fig. 1. A schematic disposition of an LNAPL lens (modified
from Fig. 1 of Bear and Ryzhik, 1998).
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Table 1. Default Data used in Sensitivity Analyses

Water density 1000 kg/m’
LNAPL density 700 kg/m’
Water viscosity 1.0 cp
LNAPL viscosity 0.29 cp
Residual water saturation 0.15
Residual LNAPL saturation 0.15
Oy 44 m!
Oy 1027 m™
System size 300 m
Depth 5m
Advection front 864 m
Hydraulic gradient 0.005 m/m
Flowrate of oil leakage 20.0 Vday
Dispersivity 11.76 m
Diffusion constant 107 m%s
Capillary pressure shape parameter v 20
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