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New approach for pumped water models and well loss euation
for groundwater area control
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Abstract

According to the Japanese deep-well database maintained by the Land, Infrastructure and Transportation Ministry,
many deep wells are partially penetrated, featuring multilayered screens as a result of the geological features of the This
is a serious problem not only for the effective use of underground water as a water resource but also for the conservation
of the water environment. As part of well design in such aquifers, it is necessary to consider the cost of construction and
estimate the design pumping discharge as accurately as possible. However, it is difficult to apply general well theory
accurately to the calculation of the hydraulic constant and to pumping groundwater control for partially penetrating
wells. Inappropriately designed pumping discharges often result. Therefore designs based on such calculations tend to
lead to a drying up of the well through excessive groundwater pumping. Furthermore, the damage caused by subsidence
of the ground because of the lowering of the groundwater level also increases. In this study, we propose a practical well
loss estimation method that includes consideration of hydraulic geological features of an aquifer using pre-boring,
step-drawndown testing and Thime-Dupuit’s euilibrium theory to estimate safe designs of pumping discharges. This is
a method different from Jacob’s method based on non-euilibrium theory. We examine the effectiveness of our proposed
method, and conclude that it is possible to manage groundwater in aquifers with partially penetrating wells using the
new method. Furthermore, we elucidate that it is possible to apply the new method to groundwater in any geological

structure.

Key words: groundwater control, pumped water model, well loss, area characteristics, hydrological geology
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