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Environmental Geophysical Survey of Abandoned Landfills for Contamination Evaluation :
A Case Study

Sung-Soon Iee - Jin-Yong Leets . Hee-Sung Yoon - Kang-Kun Lee + Chang-Gyun Kim** - Young-Chul Yu***

SEES, Seoul National University - *GeoGreen2l Co., Ltd.
**Department of Environmental Civil Engineering, Inha University - ***Dong-A Consultant Co., Ltd.

ABSTRACT : Electrical resistivity surveys were conducted at areas of abandoned landfills in Cheonan and Wonju. Geology and extent of
leachate migration around the landfills were evaluated with collected resistivity data by 2-D and 3-D resistivity inverse modeling. The Cheonan
landfill is located above the paddy ficlds and the resistivity survey lines were crossed to examine possible pollution at the paddy fields by
leakage of the landfill leachate. In Wonju, the landfill and the downgradient paddy fields are divided by a concrete barrier wall. At the bottom
of the landfill, there is a leachate settlement system, which has not been in operation. To evaluate leachate leakage into the paddy fields,
a total of 4 survey lines were used. According to the resistivity survey results, the landfill leachate in Cheonan appeared to be restricted
only within the interior of the landfill, not to migrate into the subsurface of the paddy fields. These results are well consistent with elec-
trical conductivity values of groundwaters obtained from a periodic analysis of water qualities. In Wonju, however, it was inferred that the
leachate emanating from the landfill migrated beneath the abandoned leachate settlement system and the leachate would reach the down-
gradient paddy fields. Low resistivity area was observed in the old reservoir area and it appeared to be derived from convergence of ground-
water flows from the surrounding valley and the moist wet land. In addition, groundwater flow into the paddy fields occurs beneath the old
reservoir embankment at depths of 7~8 m. This paper reports details of the resistivity surveys for the uncontrolled landfills.

Key Words : Abandoned Landfills, Leachate, Electrical Resistivity, Electrical Conductivity, Dipole-dipole Array
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Fig. 1. Locations of the studied landﬁlls in (a) Cheonan and (b) Wonju.
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Table 1. General conditions of the study landfills

Landfills Cheonan Wonju
Location Jiksan, Cheonan Taejang, Wonju
Period of landfilling ;?‘;L;B;)ecember 1998 I(\;[;yy i;)riz ~ August 1995
Landfiil type General landfilling Valley landfilling
Landfilling volume 41,000 m’ 322,000 m’
Waste type Household wastes Household wastes
Landfilling area 6,000 m* 81,000 m’
Landfilling depth ~4m ~50m
Thickness of cover soil 1 m 1.5m

Landfill land use Bare or barren land Public sports facility
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Fig. 2. Simplified geologic sections in (a) Cheonan and (b) Wonju.
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Table 2. Summary of geophysical survey lines

Line number Starting point Ending point Pole distance (m) Length

X Y X Y (m)

Cheonan CE-1 212807.069 377021.374 212918.976 377249.413 10 250

CE-2 212935.558 377103.601 212814.028 377135.964 10 250

WE-1 285065.101 431338.748 285098.417 431469.572 5 125

Wonju WE-2 285164.807 431356.531 285208.607 431484.229 5 125

WE-3 285101.063 431347.064 285155.136 431466.484 5 125

WE-4 285029.514 431421.773 285249.514 431391.773 5 220

Total - - 1,095
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Fig. 4. Distribution of electrical resistivity along the lines (a) CE-1 and (b) CE-2 in Cheonan.
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Table 3. Results of geophysical survey in the Cheonan landfill

Line number CE-1 CE-2
Line length (m) 250 250
Layer | <150 <200
Mean resistivity (ohm-m)  Layer 2 150~1,000  200~500
Layer 3 > 1,000 > 500
Layer 1 13.2 7.5
Mean depth (G.L., m) Layer 2 43 21.5
Layer 3 28.5 225
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Fig. 5. Electrical conductivities of groundwaters at selected moni-
toring wells in the Cheonan landfill(see well locations
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Fig. 6. Three-dimensional diagrams of electrical resistivities in (a) Cheonan and (b) Wonj.
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Table 4. Results of geophysical survey in the Wonju landfill

Line number WE-1 WE-2 WE-3 WE-4
Line length (m) 250 250 250 220
Mean Layer1l 160~2,100 <2,500 <100 <100

resistivity Layer 2 <300 2500 ~30,000 100 ~4,000 100~ 3,000

(ohm-m) Taver3 160~1,100 30,000~66,000 4,000  >3,000

Mean Laverl 41 25 45 34
depth  Layer2 11.1 5.0 9.5 6.4
(GL.m) Layer3 133 213 145 172
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