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ABSTRACT : In order to prevent leakage of contaminants in offshore landfill, vertical barrier should be installed. Vertical barrier should
be installed at designed depth of seabed to prevent the horizontal transport of contaminant in the subsurface. In this study, the seepage
and contaminant transport in the subsurface according to embedded depth of vertical barrier were analyzed by using 2-D finite element
analysis program SEEP/W and 3-D finite difference analysis program Visual Modflow. Numerical modelling results show that seepage
flux and contaminant transport in seabed was greatly reduced when vertical barrier was installed at certain depth of low permeable
layer. Therefore, the determination of minimum embedded depth for preventing contaminant leakage is helpful to design the economical
vertical barrier.
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Table 1, Hydraulic conductivity applied to seepage analysis
(a) Single layer subsurface

Horisontal Vertical

Elements permeability, permeability,
kn (cm/s) ky (cm/s)
Vertical barrier wall 1.0x10°° 1.0x10°®
Vertical wall 1.0x10" 1.0x10°®
Landfill 1.0x10° 1.0x10™*
Fill sand 1.0x10° 1.0x10™
Improved soil section 5.0x10™ 5.0x107
Clay 1.0x10° 1.0x10°
Sand gravel layer 1.0x10™" 1.0x107

(a) Single layer

(b) Multi-layer subsurface

Horisontal Vertical

Elements permeability, permeability,
kn (cm/s) kv (cm/s)
Vertical barrier wall 1.0x10° 1.0x10°®
Vertical wall 1.0x10" 1.0x10°®
Landfill 1.5x10° 1.5x10°
Fill sand 1.5x107 1.5x10°
Improved soil section 5.0x10™ 5.0x107°
Clay 2.1x10° 2.1x10°
Sand 1.5x10° 1.5x10°
Weathering soil 4.0x10™ 4.0x10°
Weathered rock 4.5x10" 4.5x10°

(b) Multi-layer

Fig. 2. Mesh construction and boundary condition for seepage analysis using SEEP/W
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Table 2. Properties of soil used for contaminant transport analysis
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Fig. 3. Grid construction in layered ground for contaminant transport
using Visual Modflow

Parameters Sand (1) Clay Sand (2) Weathering soil | Weathered rock
Porosity, n 0.35 0.45 0.35 0.35 0.40
Specific yield, Sy 0.26 0.02 0.26 0.26 0.25
Specific storage, S, (1/m) 9.4x107 1.9x10° 1.9x107 1.9x10° 1.9x10°
Longitudinal dispersion coefficient, oy (m) 10
Distribution coefficient, Kq (cm’/g) 0.120 0.128 0.120 0.120 0.120
Effective diffusion cofficient, Do (cmz/sec) 7.13x10°
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(a) 1 year later (b) 10 years later (c) 20 years later (d) 30 years later

Fig. 9. Concentration distribution with elapsed time with vertical barrier (embeded depth in clay layer = 0 m)
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Fig. 10. Concentration distribution with elapsed time with vertical barrier (embeded depth in clay layer = 0.5 m)
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