Hydrogeophysical Assessment and Vulnerability Index Mapping of Isuikwuato and Environs, Southeastern Nigeria
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Abstract
Hydrogeophysical Assessment and Vulnerability Index Mapping of Isuikwuato area were carried out to determine the aquifer hydraulic parameters, groundwater zones and estimate their level of vulnerability to pollution. Forty nine Vertical Electrical Sounding data were acquired with eight parametrically sounded. Grain size analysis of aquifer materials from eight boreholes was carried out. The concept of Diagnostic Constant was used to classify the groundwater regimes into zones. The DRASTIC method was integrated with GIS to develop the vulnerability index map for the groundwater system in the area. The hydrogeophysical and Dar Zarrouk parameters were observed to be low within Acha and southwest of Nunya. These parameters were high around Eluama, Otampa, Umuasua, Amiyi, Uturu and Ahaba which made these localities to have high prospects for groundwater development than Acha and Nunya areas. Three distinct hydrogeological zones were delineated. The first zone was found in the northeast part of the study area with diagnostic constant ranging from 0.08 to about 0.25 representing Mamu Formation around Acha. The second zone corresponds to the central regions of the study area which trends in a NW – SE direction, with values ranging from 0.04 to 0.00015 typical of Ajali Formation. Major towns in this area are Uturu, Amiyi, Eluama, Otampa, Umuasua, Ovim and Ahaba. The third zone was mapped around the southwest of the study area. It has similar signature as that in the northeast hydrological zone. This area is underlain by Imo Shale which is characterised by low resistivity with diagnostic constant of the range of 0.02 to 0.22, around southwest Nunya. Aquifer vulnerability to pollution within Isuikwuato and environs ranges from “Minimum” to “Moderately Low” in greater parts of the area while some localities were rated as “Low”. The generally low vulnerability levels of the study area are attributed to high depth to the piezometric surface and the steep topography which affects the degree of percolation. This research has generated baseline information for both groundwater exploitation and future aquifer monitoring in the area. 
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