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Abstract

Currently the study of soil and ground water contamination in Taiwan has
recently initiated in-situ remediation phase. The distribution of the chemical
agents after injection is a key factor for the remediation effectiveness. In
practice, however, injection into low conductivity layer (such as silt-clay layers)
are difficult as most of the treating agents would most likely be dispersed into
high conductivity layer (for example, sandy layers). Consequently the
contaminant within silty or clayey layers could not be easily remediated and
would continuously affect the underground water environment. In order to
enhance site remediation effectiveness, site operators can adjust the
parameters of the injection plan according to the in-situ monitoring result on
the dispersed radius of chemical agents. Electrical Resisitivity Tomography (ERT)
is an effective geophysical technique to monitor the distribution of in-situ
injection by measuring the electrical properties distribution of the underlying
ground layers. Conducting both surface ERT and borehole ERT within existing
monitoring wells can greatly increase the resolution in depth compared to
conventional surface ERT survey, but it need to solve some problem such as
mirror effect. We have previously investigated the potential problem of borehole
ERT survey by numerical simulation and develope the data acquisition and
analysis method to suppress the mirror effect. Based on these findings, the
project will conduct field experiment to further validate the proposed approach
and investigate practical issues that may arise in field applications. Eventually we
would like to suggest an improved high resolution ERT method that integrates
borehole measurements for site investigation and remediation process

monitoring .

This study adopted cross-hole electrical resistivity tomography (CHERT) to
perform ERT survey iteratively across multiple directions to investigate the
directional effect of CHERT. This study also aimed to find the preferential flow
paths of groundwater and contaminant transport. The result outcome from this

study can serve as a useful reference in the planning of survey line direction for



two-dimensional surface ERT surveys. T-type ERT survey (borehole-to-surface
ERT, BSERT) and CHERT utilized two different sets of array configurations to
perform joint data inversion, in attempt to investigate the effectiveness in
minimizing the in-situ mirror effect due to the sensitivity symmetricality of
certain array configurations. The inversion of CHERT also implemented an
extended model during the inversion, in order to correct for the boundary
conditions of the CHERT inversion and to also investigate its capability in
suppressing the aforementioned mirror effect. An inverted cross-sectional
profile with minimal effect and high resolution in larger depths was eventually
generated from the combined data inversion with both borehole and surface

ERT survey data.
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