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ABSTRACT: Landfill sites are essential facilities due to rapid industrial development, but if leachate from landfills
is spilled, the damage is enormous, so management of landfills is important. Various field surveys and approaches
should be considered to minimize damage from landfill sites. The hydrogeological investigation was conducted
in order to effectively prepare a countermeasure against leachate leaked from landfill in this study. Groundwater
and surface water quality were measured at a total of 17 points around the landfill where leakage was suspected.
Field surveys such as electrical resistivity surveys, geological surveys and slug tests were conducted to identify
the hydrogeological characteristics. As a result of examining the distribution of groundwater level and pollutant
concentration, it was confirmed that leachate spilled to the outside from the landfill. Moreover, considering the
appearance of water quality types Ca-(Cl+NO3) and Na-Cl and the contamination extent, it was possible to specify
the influence range of leachate more clearly. Electrical resistivity survey was conducted around the section where
leakage was suspected, and three leachate outflow points were designated. Based on the results of the field survey,
the concept of leachate outflow process was presented. The deterioration of the groundwater exclusion facility
became an outflow path of leachate. From the groundwater flow and contaminant transport modeling, a management
plan through groundwater flow control was presented at this research site. From the modeling results, it was proved
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to be an effective method because the spread of pollution is controlled when a 30 m*/day pumping well is operated
to induce the flow of groundwater after installing the barrier. In order to control the flow of groundwater and prevent
the diffusion of the leachate, the maximum effect can be expected if the barrier installation and pumping facility

are operated in a hybrid manner.

Key words: landfill, leakage, groundwater, contamination, flow
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Fig. 1. Topograph of the studied landfill.

Fig. 2. Locations of groundwater monitoring wells and sampling stations around the studied landfill.
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Fig. 3. Distribution of groundwater level and direction of groundwater flow around the studied landfill.



Table 1. Summary of water quality analysis results.

Point S NO'. NH4-N CN Phenol BOD CODwm. CI Point NO'. NH4-N CN Phenol BOD CODm, CI
ampling Sampling
1st 5.13 ND ND 3.5 3.3 713 1st 26.00 ND ND 5.2 4.8 106
OH-1 2nd 0.75 ND 0.015 2.6 2.8 1,118 NH-5-1 2nd 0.05 ND 0.005 2.3 4.8 429
3rd 13.84 ND 0.053 0.5 3.2 322 3rd ND ND ND 0.5 3.0 243
Ist ND 0.010 ND 2.1 14.7 1,692 Ist 27.00 ND 0.006 7.4 1.8 125
OH-2 2nd 579.73 0.390 1.543 250.8 290.0 44,948 | NH-5-2 2nd ND ND ND 1.9 3.6 130
3rd 118.88 0.010 0.328 206.4 80.0 9,221 3rd ND ND ND 1.3 3.0 300
Ist 3,791.00 0.400 2483 441.6 4533 38,489 Ist X X X X X X
OH-3 2nd 785.83 0.420 3.144 480.0 450.0 68,765 NH-6 2nd 28.08 0260 0.027 126.0 153.3 22,062
3rd 63342 0390 2762 711.0 490.0 49911 3rd 14.03  0.130 0.700 36.6 144.0 19,175
Ist 893.00 0.350 1.009 243.0 380.0 23,465 Ist X X X X X X
OH-4 2nd 588.69 0.530 1.100 381.0 346.6 42,798 NH-7 2nd 381.72 0.490 2.151 4494 326.6 41,760
3rd 625.81 0.250 1.616 239.0 306.6 31,960 3rd 520.78 0.280 2.198 360.0 400.0 45,585
Ist 1,102.00 0.320 2.169 336.0 300.0 29,846 Ist 3.90 ND ND 0.8 0.8 14
OH-5 2nd 507.31 0480 2.612 340.0 360.0 53,069 SH-2 2nd 0.08 ND 0.008 1.4 1.0 53
3rd 563.49 0.180 1.386 373.0 290.0 39,440 3rd 0.08 ND ND 0.3 0.8 12
Ist 3,356.00 0.460 0.202 351.0 380.0 35,498 Ist 1.30 ND ND 0.8 0.4 8
OH-6 2nd 1,124.63 0.770 0.042 350.0 370.0 57,558 SH-3 2nd ND ND ND 1.5 0.6 8
3rd 851.60 0.440 0.034 456.0 370.0 61,288 3rd 0.08 ND ND 0.1 4.4 9
Ist 10.00 ND 0.020 26.4 37.3 411 Ist 8.00 ND ND 12.0 4.4 17
NH-1 2nd ND ND ND 21.0 10.0 19 RV-1 2nd 0.07 ND 0.005 3.3 6.2 36
3rd 0.18 ND ND 2.2 11.6 21 3rd 0.18 ND ND 0.6 2.2 47
Ist 1,121.00 0.320 2909 412.5 540.0 29,834 Ist 63.00 ND ND 24.6 253 3,650
NH-2 2nd 799.60 0.440 4.021 547.0 540.0 58,989 RV-2 2nd 3.22 ND ND 5.9 11.3 684
3rd 606.56 0.130 2.533 394.0 440.0 43,007 3rd 36.89 ND ND 3.0 18.8 3,221
Ist 21.75 ND 0.058 16.4 40.0 1,433 Ist 10.00 ND ND 3.4 3.0 64
NH-3 2nd 0.07 ND ND 20.5 28.0 1,649 RV-3 2nd 0.22 ND ND 3.6 7.0 25
3rd ND ND ND 4.5 29.0 1,520 3rd 9.82 ND ND 13.8 11.0 880
Ist 35.00 ND 0.018 15.6 12.0 193 Ist 56.00 ND ND 4.4 6.7 585
NH-4-1 2nd 10.06 ND 0.009 15.0 18.5 482 RV-4 2nd 0.07 ND ND 3.3 5.2 34
3rd 7.42 ND ND 0.9 5.7 290 3rd 3.74 ND ND 14.7 10.8 494
Ist 21.00 ND 0.178 8.3 9.6 200 Ist 41.00 ND ND 10.7 6.0 273
NH-4-2 2nd 0.28 ND 0.010 6.5 6.0 405 RV-5 2nd 0.06 ND ND 2.6 4.8 55
3rd 0.15 ND ND 0.7 8.4 624 3rd 1.03 ND ND 15.5 10.6 205
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Fig. 4. Distribution of groundwater quality (CI', NHs-N, CN, Phenol, BOD, COD and EC) around the studied landfill.
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Fig. 6. The resistivity distribution around the landfill.
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(Lee et al., 2016). AR Bk} 7|HEQ; Alolof Bz
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ER AP e ez viE e AV
=5 1EEE o, A2 JEol s ed=
A0 gt 53] 17 6acllA| TEAIE 5 ohmem o]
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