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Abstract

Sufficient measurements of aquifer properties such as hydraulic conductivity
and/or storage coefficient play important roles in predicting flow and contaminant
transport. Previous investigations have recognized that the detailed distributions of
hydraulic conductivity can significantly improve the accuracy of flow and transport
predictions. These predictions therefore are the key components to enhance the
capability and efficiency on the site characterization and remediation. To obtain high
resolution aquifer properties, the following important issues relevant to hydraulic
tests must be resolved: (1) how detail the aquifer properties are considered, i.e., the
capability to consider the heterogeneity of aquifers, (2) how to evaluate the
uncertainty that are caused by the natural complexity of aquifers, (3) how to
integrate the information from hydraulic tests in order to obtain high resolution
hydraulic properties, and (4) how can one evaluate efficient procedures for
additional wells or hydraulic tests to improve the resolution at sites. Motivated by
the proposed issues the objectives of this study are to develop, test, and validate a
cross-hole hydraulic test to estimate 2- and 3-D distributions of aquifer parameters
with higher spatial resolution. The results of this study are expected to contribute to
the developments of hydraulic test techniques and the associated estimation models
for heterogeneous aquifer systems. Additionally, the behaviors of flow and transport

and measurement uncertainty in heterogeneous aquifers will be discussed.
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