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Abstract

Hydraulic conductivity of an aquifer plays a very important role in monitoring, site
characterization and remediation of groundwater pollution. Hydraulic testing can be
used to obtain an equivalent hydraulic conductivity of the whole aquifer. However, an
aquifer is often heterogeneous and groundwater flow often concentrates in few highly
permeable sections. It is desirable to delineate the preferential flow or the distribution of
hydraulic conductivity. Recently developed heat-pulse flowmeter provides a promising
technique for continuously characterizing the wvertical distribution of hydraulic
conductivity in a borehole. The objective of this project is to develop and improve
heat-pulse flowmeter measurement techniques for investigating the variation of
hydraulic conductivity with depth in an aquifer. A carefully designed water circulation
system was established in the laboratory to evaluate the accuracy and precision of flow
velocity measured by heat-pulse flowmeter in various conditions. We found a linear
relationship between the measured velocity and the averaged velocity for the laminar
flow. The measurement error increases as the averaged flow velocity decreases due to
free convection. A calibration formula was developed based on the laboratory test data.
Field test results at two sites indicated that heat-pulse flowmeter measurement can
detect the locations of preferential groundwater flow in gravel aquifers. By integrating
the results of hydraulic test, the vertical distribution of hydraulic conductivity in a
borehole can be delineated. The result of this research is expected to provide an
emerging technology which can significantly improve the quality and efficiency of site

investigation and remediation of groundwater pollution.
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