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ABSTRACT 
We compare the performance of well injection and pond infiltration in controlling seawater 
intrusion in unconfined coastal aquifers using the analytical method based on the sharp-
interface approximation and steady-state assumption. Two scenario groups are considered: 
(1) a single injection well vs. an elliptical infiltration pond, and (2) an injection-extraction 
well pair system vs. an elliptical infiltration pond-extraction well system. The same recharge 
rates are assumed for injection and infiltration in the two scenario groups respectively. 
Analytical analysis based on the quantitative indicators including the interface toe location, 
saltwater volume, and maximum net extraction rate shows that the performance of injection 
and infiltration is the same, provided that the shape of the pond is circular. The study of the 
first scenario group indicates that if the major semi-axis of the ellipse of the infiltration zone 
is along the coastline, the pond significantly outperforms an injection well in terms of the 
reduction in the saltwater volume. Importantly, a critical location of the infiltration 
pond/injection well is found for the first time, under which the maximum reduction in the 
saltwater volume is achieved. An examination of the second scenario group indicates that the 
pond-well system performs tremendously better than a well-pair system in terms of the 
maximum net extraction rate, which could be up to 25 times higher for a typical aquifer 
assumed in this study. Sensitivity analysis manifests that the location, shape, and the 
recharge rate of an infiltration pond are three key design parameters controlling its 
performance. Moreover, we find a critical location of the infiltration pond/injection well, 
under which an optimal net extraction rate occurs. The analytical results could provide initial 
guidance for practitioners when planning to use an aquifer recharge strategy to restore an 
unconfined coastal aquifer contaminated by saltwater. 
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