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Monte-Carlo Simulations on the Transport of Leachate through
Hydrogeologically Heterogeneous Landfill Sites

Kun Sang Lee*

Abstract : The transport of landfill leachate in the subsurface formations of unlined landfill sites is considered. The
objective of this study is to assess impacts of heterogeneities on the leachate transport and is accomplished by
examining the results from a series of Monte-Carlo simulations. The landfill system simulated in this study is
hypothetically represented with spatial variability for the hydrogeological parameter. To assess the transport of leachate
through random hypothetical hydraulic conductivity(K) fields generated using geostatistical input parameters, a
saturated flow model is linked with a contaminant transport model. Point statistics values such as mean, standard
deviation, and coefficient of variation of the concentration were obtained from 100 Monte-Carlo trials for various
degrees of heterogeneity ranging from homogeneous to highly heterogeneous. Results of point statistics show that
the distribution of hydraulic conductivity in the landfill site proves to be an important parameter in controlling leachate
concentrations. The variability in the leachate concentration for different realizations of a heterogeneous K-field
increases as K-heterogeneity and the distance between source and monitoring well increase. Consideration of
anisotropic heterogeneities represented by correlation length in K-field does not show any apparent impacts.
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Fig. 1. Schematic of a landfill site for the simulation of
leachate transport.
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Fig. 2. Hydraulic head and concentration in the homogeneous landfill system after 3 and 10 years.
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(d) Case HH2
Fig. 3. Hydraulic head and concentration in the heterogeneous landfill system after 3 and 10 years.
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Table 2. Comparison of mean and standard deviation of concentrations at monitoring well locations after 5 and 10

years
(a) mean (b) standard deviation
3 years 10 years 3 years 10 years
case | 1-1 | 122 | 13 | 1-1 | 12 | 13 case | 1-1 | 12| 13 | 11 | 12 | 13
2-1 2-2 2-3 2-1 2-2 2-3 2-1 2-2 2-3 2-1 2-2 2-3
984 | 488 | 11.1 | 999 | 49.2 | 12.5 0.0 0.0 0.0 0.0 0.0 0.0
homo homo
10.7 | 0.0 00 | 876 | 57.8 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
974 | 424 | 7.0 | 998 | 444 | 14.6 2.7 44 2.5 0.2 5.7 7.4
MHI1 MHI1
19.2 | 3.6 00 | 77.1 | 52.0 | 09 21.0 | 64 0.0 | 22.1 | 30.8 | 3.9
976 | 445 | 79 | 998 | 46.5 | 17.3 2.5 5.1 32 0.3 6.5 10.5
MH2 MH2
199 | 3.9 00 | 786 | 499 | 2.1 195 | 74 0.0 | 21.5 | 343 8.6
942 | 325 | 56 | 986 | 356 | 19.0 7.2 9.9 5.9 2.6 11.0 | 16.1
HH1 HH1
252 | 120 | 0.7 | 573 | 412 | 6.5 30.8 | 19.1 43 | 38.0 | 309 | 14.6
953 | 362 | 104 | 99.0 | 40.2 | 289 6.6 125 | 135 | 22 13.3 | 24.6
HH2 HH2
30.7 | 194 1.6 | 63.7 | 440 | 13.8 335 | 267 | 93 | 363 | 374 | 256
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