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Recently, the pollution of soil and groundwater becomes a serious social problem, .

and geophysical exploration methods have been introduced as a remedial investigation method
of subsurface. Digital technologies such as personal computer have revolutionized our ability
to acquire large volumes of data in a short term, and to produce more reliable results for
subsurface image. Also, color graphics easily visualizes the survey results in a more
understandable manner, and it is widely used for not only characterizing the contaminated
subsurface but also monitoring contaminant and remedial process. In this paper, electrical
resistivity survey were carried out in order to understand characteristics of waste landfills,
and the applicability of geophysical prospecting to site assessment of waste landfill was also
tested. According to the result, electrical resistivity survey were effective in estimating

distribution of the leachate plume.
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Table 1 Geophysical tools and their roles in environmental investigation (Shima, 1997).

Survey objects Investigation objects Geophysical exploration methods

Degree and range of High-dense oollutio Electrical resistivity survey
rhe pollution g p n EM survey, GPR

Metal (drum, USTs) MT survey, EM survey, GPR
Pollution source Nonmetal (disposal field, disposal |Electrical resistivity survey
pond, pollution plum) EM survey, GPR,

Bouhdary of ground and waste
Continuity of the geological
structure (interception and
Purification permeability layer)
countermeasure Change of the geclogical structure
Electrical resistivity change with
the concentration-change

Electrical resistivity survey
Shallow-layer reflection survey,
EM survey, Microgravity survey
Geotomography

Pollutant pathway
(Transfer mechanism)

Electrical resistivity survey

urificati Streaming potential surve
Furification Subterranean stream g p v

monitoring Spontaneous potential survey
Physical property change by the |Electrical resistivity survey
artificial impregnant Geotomographhy
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Fig. 1. Distribution resistivities of A(inner) and B(outside) lines of the waste landfill.
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Fig. 2. Relationship between
resistivity and pore fluid resistivity
of soils (Park, et al, 1999).

Table 2 Influencing factors and degree of the resistivity of soil (Matsui, et al., 2000).

Infl inor fact Influencing degree Soil diti
nHuencing tactors Low resistivity -—--- High resistivity ot conditions
_ Saturated Large —----=-=-------- Small
Porosity Unsaturated Grain size and sorting
condition L Large
Pore fluid resistivity | . . Components of
(Resistivity of groundwater) Low High groundwater
Water saturation Large ~----—---—-—-——- Small Groundwater table
Water content by volume s .
(Porosity and wag’er saturation) Large ~-——-—-—--—-——-—- Small Grain size and sorting
Clay content Much —-----~~-==wweu— Little Grain size




]
2
o4
ot
+
b
32

A+ Ao, of ARERE AFHAE APl F4 ANHPR

5. %1Fd

Lo, B "ol dx] LdH7tE A% Eegate A4, $2edAd HbE 9 B
el 7)eo] #E 33 EHAEIAE =83, ML SEFI Y, A€, pplo4~121(2001)

2. Park, Sam Gyu, Song, Yoonho, Song, Sung Ho, and Kim, Young Woong "Application of
Georhysical  Prospecting Methods to Investigation of Contaminated Soil with
Petroleum Products”, Proceeding of the Application of Geosystem Engineering for
Optimal Design of Underground Development and Environment in 21 Century,
KIME, Seoul, Oct.,(2001)

3. Hiromasa Shima "Geophysical exploration in environment engineering”, Butsuri—tansa,
50(6), pp643~655(1997). (in Japanese)

4. Matsui, T., Park, S.G., Park, M. K. and Matsuura, S. "Relationship between electrical
resistivity and physical properties of rocks”, Proceedings of the GeoEng2000, Go987,
(2000)

5. Sam Gyu Park, Hiroshi Fujiwara, Mi Kyung Park, Tamotsu Matsui, "Fundamental study
on resistivity of soils” Butsuri-tansa, 52(4), pp299~306(1999). (Japanese)



