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ABSTRACT 
 
Coastal aquifers serve as major sources for freshwater supply in many countries 
around the world, especially in arid and semi-arid zones. Many coastal areas are 
heavily urbanized, a fact that makes the need for freshwater even more acute. Coastal 
aquifers are highly sensitive to disturbances. Inappropriate management may lead to 
their destruction as a source for freshwater due to the intrusion of saltwater from the 
sea. 

One of the goals of coastal aquifer management is to maximize freshwater extraction 
without causing the invasion of saltwater into the wells. A number of management 
questions can be asked during such considerations. For existing wells, how should the 
pumping rate be apportioned so as to achieve the maximum total extraction? For new 
wells, where should they be located? How can recharge wells and canals be 
effectively used to protect pumping wells? How can we maximize the recovery 
percentage of recharged water? These and other questions may be answered using the 
mathematical tool of optimization. 

Optimization has been widely used in groundwater planning and management models. 
Applications in association with saltwater intrusion, however, are relatively recent and 
few. Most of these problems have been investigated in a more complex setting 
involving various management objectives. Saltwater intrusion into wells is often 
addressed in an indirect manner, such as constraining drawdown at control points, or 
minimizing the intruded saltwater volume. This paper, however, is aimed at a 
fundamental understanding of the hydraulic issues involved in the invasion of a 
saltwater front into wells. For a few problems with simple geometry, the critical 
pumping rate beyond which the well is intruded is sought. Design charts, which can 
be used by engineers to produce first-cut analysis, are provided. 

For simplicity, the sharp-interface saltwater intrusion model is used. In particular, the 
single-potential formulation of Strack is adopted for solving boundary value 
problems. For one pumping well, two pumping wells, and one pumping well with a 
recharge canal, analytical solutions for maximum discharge are presented. For 
multiple pumping wells, a Genetic Algorithm is utilized for the search of optimum. 
This biological-evolution-based search algorithm is used in place of a conventional 
gradient method because there exist discontinuities and multiple local optima in the 
solution space. The gradient methods generally fail under these conditions. 
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