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Effect of Groundwater Table Fluctuation on Leak Detection of Underground Storage Tank
By
Student: Kai-Jen Yang Advisor: Hsin-yu Shan
Department of Civil Engineering
National Chiao Tung University

Abstract

The potential of leakage from underground storage tanks (USTs) of gasoline stations
increases with its service life. In order to avoid serious pollution caused by the dissolution of
toxic constituents in LNAPLSs (Light non-aqueous-phase liquids), monitoring measures are
employed to provide early warning. Among the monitoring methods, soil gas and
groundwater monitoring detect the leaked product directly. The pathway of leaked gasoline
flows and diffuses and thus, in turn the effectiveness of soil gas and groundwater monitoring,
may be affected by the existence of USTs of gasoline station and the fluctuation of
groundwater table such that the effectiveness of soil vapor and groundwater monitoring is
affected as a result. In this study, numerical simulation with the software TMVVOC was
performed in order to assess the effectiveness of soil vapor and groundwater monitoring. The
results show that when the leakage occurs at a greater depth, both soil vapor and groundwater
monitoring are less effective. Soil vapor monitoring can detect leakage earlier than
groundwater monitoring in general; but groundwater monitoring is more effective when the
distance from leakage increases. The VOC vapor and groundwater migrate faster when the
hydraulic conductivity is higher and porosity is smaller such that the monitoring is more
effective. The influence of hysteresis of soil water characteristic curve on the sensitivity of
soil vapor and groundwater monitoring is also studied but was found insignificant.

Keywords: NAPL, underground storage tank, soil vapor monitoring, hysteresis.
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