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Geophysical Surveys for the Detection of Gallery and Geomembrane at the
Imcheon Abandoned Mine

Ji-Soo Kim', Soo-Hyung Han**, Kyung-Joo Lee!, and Sang-Hoon Choi!

!Department of Earth and Environmental Sciences, Chungbuk National University, Cheongju 361-763, Korea
2GeoGeny Consultants Group Inc., Seoul 137-060, Korea

Several geophysical surveys(electrical resistivity, electromagnetic, seismic refraction, GPR) were conducted to pri-
marily investigate the gallery and the geomembrane at an abandoned mine(Imcheon mine). The subsurface struc-
ture mapped from seismic refraction survey mainly consists of three velocity layers(>1000 m/s, 1000~2000 m/s,
<2000 m/s). Top of the bedrock, whose velocities exceed 2000 m/s, appears to be at depth of 7.5~10 m. Higher
resistivities(of ten thousands~hundred of thousands ohm-m) are interpreted to be associated with a open(cavities)
gallery. The events at depth of approximately 0.5~0.7 m in GPR sections are probably caused by high-density-poly-
ethylene geomembrane. Taking into consideration of the differences in the spatial resolution between georadar and
electrical surveys, the events of geomembrane correspond to the top of the high resistivities at depth of about 2m.
The segments, characterized with the higher conductivities in the electromagnetic data and the lower resistivities in
the electrical resistivity data, are probably associated with surface water or tear zone of geomembrane.

Key words : geophysical survey, gallery, abandoned mine, geomembrane, AMD
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Fig. 1. Location and geology of study area which is situated in Jangam Myeon, Buyu, Chungnam Province(modified from

Choi et al., 1996).
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Fig. 2. Photographic views of the study area: (a) mineral-dressing site, (b) drift, (c) AMD leachate, and (d) rock waste and

tailing cover.
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Fig. 4. Seismic refraction results for the lines of (a) Linel, (b) Line2, and (¢) Line3. The subsurface structures mainly consist
of three velocity layers: lower than 1000 m/s, 1000~2000 my/s, higher than 2000 m/s. The velocity layer higher than 2000m/s
is interpreted to be the bedrocks, whereas the low velocity zone at distance of 50~90 m is related to be relatively fractured

zones within the bedrock.
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Refraction Survey
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FIg. 5. Electrical resistivity sections for the Linel with the various arrays employed: (a) dipole-dipole, (b) pole-dipole, (c)
pole-pole, and (d) modified pole-pole. Very high resistivities appear below about 15 m (stations 7-14) and they are probably
due to the open-cavities gallery.
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Fig. 6. GPR sections for the lines of (a) GPRI1, (b) GPR2, (c) GPR3, and (d) GPR4. Reflection events at 0.5~0.7 m are

probably caused by the geomembrane.
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Ig. 7. Dipole-dipole resistivity sections for (a) Line2, (b) Line3, (¢) Line4, and (d) Line5. As shown in
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Fig. 8. Electromagnetic survey results. The higher conductivity zone correspond to the lower electrical resistivity zone. The
zone is probably associated with the lateral discontinuity at depth of geomembrane.
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