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Abstract

To meet the water supply demands for the Hanshuiquan Area Energy Base construction in Barkol Santanghu Industrial Park, this
study comprehensively employed multiple exploration methods including hydrogeological mapping, geophysical exploration,
drilling, pumping tests, and water quality analysis. The research systematically evaluated the natural geographical conditions,
geological structural characteristics, and hydrogeological conditions of the Hanshuiquan Area. Based on the equilibrium method,
groundwater resources were calculated, water-rich zones were delineated, and corresponding groundwater development plans were
proposed. Results indicate that the groundwater types in the exploration area mainly include bedrock fracture water, Neogene clastic
rock pore-fracture confined water, and loose rock pore groundwater. The total groundwater resources amount to 5.7604 million m?/
a, with recoverable resources reaching 3.456 million m*/a. Water quality primarily meets Class V standards, with total hardness and
dissolved solids being the main exceedance factors. The Kumusu Depression was identified as the core water-rich zone, serving as
the primary water supply area. This study provides scientific support for both short-term and long-term water supply planning in the
park, offering significant reference value for sustainable water resource development in arid industrial zones.
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