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ABSTRACT 
In many islands of the word the insular aquifer represents an important and sometimes the 
unique source of drinking water. Even so, with the demographic and economic development 
in the islands, the groundwater has been affected. The overexploitation of the groundwater in 
the island aquifer induces to seawater intrusion. Hydraulic barriers were created to reduce 
the seawater invasion. These barriers are made by injecting highly treated water. 
 
The San Andres Island is located in Caribbean Sea and it needs all groundwater for human 
consumption. The freshwater is extracted by wells but with the reduction of the precipitation 
creates the decrease in the volumes of the water recharge, and the increased in the saltwater 
intrusion which origins the salinization in the pumping wells because the upconing, leads to 
a hydrodynamic imbalance creating a new problem to extract water for consumption. The 
San Andres´s island aquifer present karst features and heterogeneous media, which, in turn, 
make complicated the research about the hydrogeology of the island.  
 
This research project is focused on the physical 2D laboratory modeling the effects of the 
hydraulic barriers in the reduction of salt-wedge in a heterogeneous or karts media with 
different recharge rates. Two sandboxes were constructed of acrylic (caliber 1,00 cm) to 
simulate a cross section of the San Andres´s insular aquifer with a fresh water recharge and 
represented a homogenous media using sand of known gradation (size #20 grain diameter 
0,85 mm) and heterogeneous media using three types of sand (sizes #20, #40 grain diameter 
0,43 mm and #60 diameter 0,25mm). The hydraulic and transport parameters were estimated 
by experimental methods. To simulate recharge, individual freshwater drips were installed 
above the sand cone, connected to a peristaltic pump and with different colors, the flow 
paths were seen. Tubes with different length were installed within a freshwater lens and the 
interface geometry was modified by experimental methods of injection and pumping of 
freshwater rate. The experiment was made under various freshwater rates in the recharge and 
the pump. 
 
Considering the importance of the groundwater exploration in an insular aquifer, an 
application of a geophysical method was studied. The electrical resistivity method basically 
measures the resistivity distribution of the subsurface materials, like different types of soil 
components and different types of water. The soil resistivity is related to soil water content, 
salinity and clay (content and type). The electrical resistivity tomography was employed to 
delineate different geometries of lenses of freshwater. This study of geophysical method was 
conducted in the homogeneous and heterogeneous media in the laboratory models before and 
after the upconing test. The data of the studies can be interpreted through the correlation 
existing between the freshwater resistivity and the saltwater resistivity.       
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The experiment’s results were compared to analytical and numerical models. The geometries 
of lenses of freshwater were likened to existing analytical expressions from Dupuit– 
Ghyben- Herzberg (DGH) showing different types of flow paths in a heterogeneous media. 
The numerical model was carried out using a finite element subsurface model FEFLOW 6.2., 
the results of these models let characterize accurately the situations represented in the 
upconing experiments. As well, results of treatments in homogeneous and heterogeneous 
media were compared. This research project provides a better understanding about the salt 
intrusion in the San Andres´s island aquifer with the recharge processes and pump of 
freshwater. 
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