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Abstract

This study was inspired from the Kedah and Penang water crisis with an objective of

solving the problem by applying the conjunctive Riverbank Filtration (RBF) technique. In

particular, the RBF technique will improve the water security and sustainability of the

water resources. The RBF technique will be exploited in this paper via a case study model,

including the evaluations of the effects of groundwater pumping and RBF operation

relative to the installation of wells. This study also investigated the impact of pumping

rate on flow paths, travel time, the size of the pumping and capture zone delineation, and

groundwater mixing within a pumping well. Numerical modeling packages, MODFLOW

and MODPATH (particle tracking), were used in these investigations, where the proposed

method performed infiltration safely and achieved the ideal pumping rate. The results

indicated that the migration of river water into the aquifer is generally slow, which

depends on the pumping rate and the distance of the well from the river. The water

arrived at the well by the end of the pumping period (1–5 days) at 1054.08, 1238.62,

887.064, 1441.34 m3/day for test wells TW1, TW2, TW3 and TW4, located 5, 10, 15 and

20 m, respectively, from the river. During the 3-day pumping period, 37.5, 23, 21 and 11%

of the water pumped from the TW1, TW2, TW3 and TW4 wells was river water, and for

pumping periods of 8, 13, 14 and 27 days from TW1, TW2, TW3 and TW4, 100% was river

water.
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