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Experimental and Numerical Investigation for Capture Zone and Capture Probability of
Well for Application to Pump and Treat Method and
Delineation of Wellhead Protection Zone

Kazuya INOUE!, Yukihiro TAKAO' and Tsutomu TANAKA!
! Graduate School of Agricultural Science, Kobe University

Delineating capture zones plays an important role in the protection of dringking water wells. This pa-
per aimed at assessing capture zones relevant to the activity of extraction wells and capture probability
of well that initial particle distributions are extracted by the well within a certain time. Laboratory tracer
experiments linked with particle tracking approach were conducted to delineate capture zones according
to the pumping rate and to investigate the relation between initial particle location and capture probability
of well. Results indicated that dispersion phenomena in porous media yielded the particle pass across a
boundary of capture zone and had an effect on the capture probability. Moreover, particle tracking ap-
proach was applied to a field to examine the variation of capture probability associated with the difference
of travel time of particle, demonstrating the effects of well configuration and pumping rate on the cap-
ture probability. Interestingly, extraction well comprising the outer capture zone displayed a substantial
increase of total probability due to the particle pass through a boundary between the inner and outer cap-
ture zones, suggesting the possibility in pump and treat application and delineation of wellhead protection
zone.
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