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ABSTRACT

This thesis study was aimed to understand the nature of the resistivity value
of the sediment when it is contaminated, in order to use the information solving the
obscure interpretation in the field. The pilot laboratory experiments were designed to
simulate various degree of contamination and degree of saturation then observe the
resulting changes in resistivity. The study was expected to get a better understanding
of how various physical parameters effect the resistivity values in term of mathematic
function. And also expected to make an application from the obtained mathematic
function, so the quantitatively interpretation of resistivity field techniques becomes
practical.

The sediment underlying the Mae-Hia Landfill consists of clay-rich material,
with interfingerings of clay-rich colluvium and sandy alluvium. A systematic study of
the sediment types identified four kinds of sediment, sand, clayey sand, sandy clay,
and clay. Representative sediment and leachate samples were taken from the field and
returned to the laboratory. Both the physical and chemical properties of the sediments
and leachate were analyzed to delineate the necessary parameters that could be used
in Archie’s equation. Sediment samples were mixed with various concentration of

leachate solutions (25%, 50%, and 100 %.). Then the resistivity values were measured
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at various controlled steps in the saturation degree in a well- calibrated six-electrode
model resistivity box.

The measured resistivity values for sand, clayey sand, sandy clay when fully
saturated with 25% leachate solution are 4.8, 9.92, 12.7, 12.22 ohm-m, with 50%
leachate solution are 2.45, 4.23, 6.97, 6.55 ohm-m and with 100% leachate solution
are 1.2, 2.36, 3.76 and 3.54 ohm-m, respectively. Then the experimental resistivity
data were plotted and fitted to Archie’s equation, to obtain a mathematical relationship
between bulk resistivity, porosity, saturation degree and resistivity of pore fluid. The
results fit well to Archie’s equation, and it was possible to determine all the unknown
parameters representative of the sediment samples. For sand, clayey sand, sandy clay,
and clay, the formation resistivity factors () are 2.90, 5.77, 7.85, and 7.85 with the
products of cementation factor (m) and the pore geometry factors (z) (in term of -am)
are 1.49, -1.63, -1.92, -2.24 and the saturation exponents () are 2.06, 2.58, 3.52, and
2.46, respectively.

These results were used to reinterpret the existing resistivity data of this
area. The result of this reinterpretation is a map showing the quantitative distribution

of the contaminant plume in the vicinity of the Mae-Hia Landfill.



