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Case Study on the Investigation of Leachate Contamination from
Waste Landfill Using Electromagnetic and Magnetic Methods

Jeong-Sul Son”, Jung-Ho Kim", Myeong-Jong Yi" and Kyung-Seok Ko”
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Abstract : In this study, we offered the results of geophysical and geochemical survey on the municipal waste disposal
area to delineate the size and extent of leachate contamination. Preliminary to intensive geochemical investigation, we
performed two geophysical methods to characterize the survey area. Electromagnetic (EM) and magnetic method were
used for site investigation. From the EM method, we can get the information of soil conductivity directly related to the
leachate of the contaminations and from magnetic anomalies we can find the boundary of landfill which is not identified
on the surface due to soil capping. The results of geophysical survey were well matched to those of geochemical method
carried out inside and near the landfill. Electric conductivity (EC) of the groundwater sampled from low resistivity
anomaly region of EM result was higher than background value and the border estimated from the magnetic survey
showed good agreement with that estimated from the soil gas detection survey.

Keywords : waste landfill, electromagnetic survey, magnetic survey, geochemical analysis, soil gas detection survey
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Fig. 1. Photo of GEM-2H survey (a) and GEM2H profile (b).
GEM-2H sensor and GPS were carried by field crew. GPS positions
for a single data are plotted in this figure. Coordinate of GPS' Lat/
Long is converted to KTM and plotted on the map. Lower right part
enclosed by solid line is landfill area and left part outside this
boundary is at rice fields.
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Fig. 2. (a) Photo of magnetic survey and (b) its profiles in landfill
area. Data acquisition positions were plotted in this figure.
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Fig. 3. Water sampling positions. KBH-01 ~ KBH-04 were sampled

in the borehole, and KSP-01 was sampled in a small pond near the
landfill.
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Table 1. Results from geochemical analysis of ground water sample.

No. pH EBEC* (1 S04 Mg Ca Na K

KBH-01 630 227 138 173 22 259 129 21
KBH-02 676 738 939 356 78 715 570 87
KBH-03 744 1118 766 191.8 190 1190 582 141
KBH-04 7.10 461 346 336 50 614 280 46
KSp-0t 794 527 716 259 39 387 448 243

**EC (electrical cunductivity): #S/em, other components: mg/L
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Fig. 4. Apparent resistivity map caleulated from GEM-2H. Only
higher 3 frequency data were converted and given in this figure. (a)
9,210 Hz, (b) 14,850 Hz, and (c) 20,010 Hz data are shown. Solid
line indicates the boundary of landfill.
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in this figure.
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