Integrated Groundwater Investigations in Southern Songkhla Province
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In the Southern Songkhla area, which is closer to the mountainous Malaysian border region, groundwater is vital for the local villagers, for household use as well as for small-scale farming. Usually wells are drilled with groundwater extracted. However, some areas experienced a decline in yield over only a few years, with values down to a level that were not sufficient anymore. However, before new wells would have been drilled integrated groundwater investigations have been carried out. 
Available data were few well information, the groundwater map of the Department of Groundwater Resources (DGR), and geological maps from the Department of Mineral Resources (DGR). Geophysical electrical resistivity surveys were then designed in the three areas where groundwater was needed; which was done in collaboration with the local administrative body. Altogether six 1D VES surveys have been carried out over three days, two at each site, all in Schlumberger configuration, and with a maximal AB/2 of 450 m, using an ABEM Terrameter system. Each point has been measured at least two times to ensure data quality.
After the inversion of the apparent resistivity values, which was done using the IP2win software, geoelectrical models were obtained with number of layers, and resistivity and depth of each layer. With information from the geological map, groundwater map, well information, as well as surface geology, these layers were then interpreted as hydrogeolocial layers, in terms of rock/sediment type and water saturation level.
From the three investigated sites, one site had a potential for groundwater occurrence at larger depth. However, a maximum depth could not be given from the interpreted layers. At this site, groundwater well drilling has been planned. At another site, where relatively fast yield drop has been observed in an existing well, no new well has been recommended as the yield drop could be explained by the geology in the area. At the third site, groundwater was expected due to the topography and location, but the geophysical surveys in combination with surface geology did not support that, rather indicated the opposite.
At the first site, the well subsequently was drilled and groundwater was found at the indicated depth, but with not sufficient yield. After analysis of the cutting and discussion with the local administrative body further drilling was recommended resulting in sufficient groundwater yield at deeper depth. The water quality examined is within the given standards.
The integrated efforts in groundwater investigations provided groundwater at one site and saved significant budget at other two sites, where wells would have been likely drilled without geophysical and geological investigations.
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