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How can the 3D Induced Polarization method be used to locate groundwater boreholes?
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Abstract
Water stress has a negative impact on water-dependent economic sectors such as industry, agriculture, tourism, inland navigation and energy production (hydroelectric and nuclear power stations).
On average, around 20% of European territory and 30% of the European population are affected by water stress each year. Seasonal and permanent water stress could worsen in the future.

The use of groundwater is intensifying in Europe and in many regions around the world. Geophysics is playing an increasingly important role in the management of hydrosystems on a regional scale. 
But what happens when the geology is complex?
What are the appropriate geophysical methods to contribute effectively to the installation of boreholes for the production of drinking water at a reasonable cost? 
This presentation describes the implementation and results of a nodal electrical tomography system (measuring both electrical resistivity and induced polarization) with the aim of installing water wells in the vicinity of Roma (Italy). The complex geology and difficult access prompted the contractor to choose a three-dimensional method based on the FullWaver nodal system with ErtLab Studio software used for study design, sensitivity analysis and electrical data inversion. The study covers an area of around 95 hectares, with an exploration depth reaching 425 meters that was completed in less than a week. 
Combined with geological knowledge of the area, the resistivity and induced polarization measurements highlight mineralogical/textural, geological/structural variations and tectonic discontinuities.  In addition to the resolved electrical conductivity structure, the resolved chargeability structure provided by induced polarization plays a decisive role in the choice of drilling sites. Specifically, the chargeability of the more clayey layers makes it possible to discriminate between water-saturated zones that are favorable for the installation of productive wells versus non-productive water wells. 
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