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Abstract: To assess the groundwater contamination risk of a petrochemical project in a piedmont alluvial-proluvial

plain in Xinjiang, a three-dimensional transient flow and multicomponent solute transport coupled model was

constructed based on the Groundwater Modeling System (GMS) platform. This model simulated the migration patterns

of petroleum hydrocarbons and benzene pollutants from both existing and new plant areas under abnormal operating

conditions. The results indicate that the contaminants migrate persistently southward. Under abnormal conditions, the

maximum migration distance over 20 years reaches 4.24 km, with the peak concentration exceeding the standard limit

by a factor of 4.03 million. The contamination plume area expands to 1.92 km?, with a maximum exceedance area of

270,700 m2. The model accurately delineates the spatiotemporal distribution characteristics of pollutants within the

highly permeable gravel layer, providing a quantitative basis for groundwater risk prevention and control of industrial

projects in the region.
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