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Abstract: There are distinct regional characteristics of groundwater pollution in tailings ponds, manifested as preferential flow and
diffusion of fractured aquifers, combined pollution of heavy metals and sulfates, significant differences in pollution risks between old
and new reservoir areas, and densely populated and sensitive living environments around the polluted areas. Traditional risk
assessment methods and conventional remediation techniques are no longer suitable for the current complex needs of tailings pond
groundwater treatment. The system has sorted out the spatial distribution characteristics of tailings ponds in Anhui Province, the actual
hydrogeological conditions of mining areas, and deeply analyzed the formation mechanism of heavy metal sulfate composite pollution
in groundwater, as well as the dynamic evolution law of pollution risk. On this basis, a targeted four-dimensional quantitative risk
assessment system was established to accurately identify and sort out the core problems of groundwater in tailings ponds. Combined
with the actual working conditions of the mining area, core restoration technologies such as in-situ passivation and layered PRB
interception were optimized and upgraded. This has important practical significance for safeguarding the water ecological environment
safety of the Anhui section of the Yangtze River, promoting ecological protection and high-quality coordinated development in mining
areas.
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