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Deep Vulnerability Assessment of Hydraulic Fracturing Effect on Groundwater
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Abstract: In order to evaluate the pollution risk of deep pollution sources on upper aquifer during shale gas exploitation, the deep
vulnerability assessment index system of groundwater was built up by analytic hierarchy process from three aspects: natural
protection, impact route and driving force, based on the “source-pathway-drive-receptor” conceptual model. In addition,
groundwater deep vulnerability assessment of shale gas mining block in Guizhou Province was assessed as an example. The results
show the deep groundwater vulnerability rank mainly is low and medium-low in the study area, accounting for 69.15% of the total
area, which is distributed in the northwest, central and southeast of the study area. The thickness of the intermediate layer is the
main indicator affecting the evaluation. The evaluation system can be applied to the groundwater deep vulnerability assessment of
shale gas exploitation area, enriching the existing groundwater vulnerability assessment system, and providing technical support
for shale gas well layout and groundwater environmental protection.
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Fig.3 Geological structural styles and groundwater flow system schematic map of the study area
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Fig.4 Rating results of the thickness of intermediate layers (a), fault properties (b), well age (c¢)and terrain height difference (d)
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Table 5 Permeability of intermediate layers and data source
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Fig.5 Deep vulnerability map of groundwater in the study area
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