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The Characteristic and Control of Contaminant Transport through
the Subsurface of Nanjido Landfill
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Abstract : The contaminant migration through the subsurface of Nanjido landfill is studied using a 2-D finite
element model of contaminant transport. The leachate mounding caused by the installation of partial slurry
wall around the pheriperal area of the Landfill is analysed using the finite difference model of groundwater
flow. Model parameters were validated using in-situ concentration data and the behavior of the transport next
30 years is predicted. The sensitivities of chloride concentration by the change of model parameters, e.g.
leachate mounding in the Landfill and the dispersivity are analysed. The results of the analyses show that the
maximum chloride concentration level near Han River caused by the leachate of Nanjido Landfill would be
1488mg/1 and comes 17 years after the landfill closure. Increase of the leachate concentration is caused by the
increase of both the leachate mounding and the dispersivity. However, the rate of concentration increase
becomes higher with the rise of leachate mounding level, while it tends to converge a certain concentration
with the increase of the dispersivity.
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Figure 1. Plan view of Nanjido landfill with the location of soil
boring and leachate monitoring well
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Figure 2. Vertical section of Nanjido landfill
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Table 1. Hydrogeological properties of the landfill
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description soil measurement type measured value reference
surface sand/silt layer slug test 4.0x10°* Choi(1992)
slug test 1.03x10° Hans Eng. (1992)
?r);,d/rsacucl;c conductivity deep sand/gravel layer pumping test 5.5x10* Hans Eng. (1992)
surface sand/silt layer laboratory test 4.6x10° Sacgil Eng. (1992)
deep sand/gravel layer laboratory test 2.1x10° Saegil Eng. (1992)
longitudinal dispersivity tracer test > 5m Hans Eng. (1992)
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Table 2. The concentration of chloride(Cl) in the landfill{after

Choi,1992)
location’ 1 a 2 3 4 b
concentration
5 . 3 . 6 26.
(mg /1) 12 140.2 1406.1 1397.1 1250.6 26.6

*Measurement location is shown in Figure 1.
*Location a. b: surface water sampling site : 1, 2, 3,4 : monitor-
ing well
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Figure 3. A predicted change of groundwater level based on
the change of waste height through the period of
waste disposal
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Figure 4. Contours of relative concentration (C/C,) at 1992
for Nanjido landfill
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Figure 5. Relative concentraton versus time at the toe of the
landfill (point A) and at riverside (point B)
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Figure 6. Effects of hydraulic heads and dispersivity on the
relative concentration for Nanjido landfill
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Figure 7. Finite difference meshes and boundaries
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Figure 8. Hydraulic head distribution with the wall at the
upgradient (No final cover)
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Figure 9. Hydraulic head distribution with the wall at the
downgradient (No final cover)
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Figure 10. Hydraulic head distribution with the walll at the
upgradient (With final cover)
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Figure 11. Hydraulic head distribution with the wall at the
downgradient (With final cover)
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