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Abstract. The method of seawater capture for supplying reverse osmosis (RO) desalination 

plants is a key factor in determining the cost of the desalinated water, and a significant factor 

influencing the useful life of the membranes and the plant as a whole. The two abstraction 

methods most commonly used are open seawater intake and beach well systems. Direct 

seawater intake is the most widely used technique since it requires relatively simple and 

cheap infrastructure, and is capable of delivering large seawater flows to the plant but 

coastal boreholes (beach wells) offer the possibility of supplying better quality water to the 

desalination plant: the aquifer formation filters the water before it reaches the plant, so 

reducing pre-treatment costs. This study focuses on the role of the aquifer media as a tool to 

improve the characteristics of seawater used to supply desalination plants. The experiment 

consisted of drilling three boreholes aligned perpendicularly to the coast; the one furthest 

inland was used as the pumping well to simulate the operation of beach wells that supply 

desalination plants. The other two boreholes were used as observation piezometers to monitor 

the changes in the physical, chemical and microbiological characteristics that take place 

along the flow path between the sea and the pumping well. The pilot scheme was installed on 

the left bank of the delta of the river Andarax, in southeastern Spain. By comparing the 

composition of seawater taken via direct intake with the water sampled over the aquifer, it 

may be able to determine the evolution of both physico-chemical and microbiological 

characteristics through the aquifer media. One of the most significant modifying process is 

ion exchange which, in this context, usually involves fixing of ions like Na+ and K+, and 

liberation of Ca2+. The principal improvements are due to the process of filtration, which 

markedly reduces the SDI (Silt Density Index) and water turbidity, as well as dissolved 

oxygen and organic matter. It includes up to a 95% reduction in turbidity and up to a 50% 

reduction in SDI. Other parameters are also notably reduced (TOC is cut on average by 60%, 

and DO by 80%), due to bacterial activity in the aquifer. The calculated transit time from the 

moment the water enters the aquifer to its abstraction is approximately one week. The 
reductions that are known to take place in borehole abstractions occur in the first few metres 

of the aquifer transit. 
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