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Abstract

The ecological environment of the Xizang Plateau region is fragile, and copper mining and beneficiation activities pose a potential
threat to the soil environment. Taking a typical copper mining and beneficiation project in Xizang as an example, this study
constructs a one-dimensional unsaturated solute transport model using the HYDRUS-1D software in accordance with the Technical
Guidelines for Environmental Impact Assessment - Soil Environment (for Trial Implementation) (HJ964-2018). It simulates and
predicts the vertical infiltration and migration process of heavy metals in the vadose zone triggered by the rupture of the wastewater
collection tank under abnormal conditions. The prediction results indicate that under the conservative scenario without considering
natural attenuation effects such as adsorption and degradation, the concentrations of copper and lead in the soil profile accumulate
continuously over time. By the 40th year, the soil concentration between the leakage point and the groundwater level approximates
that of the leakage source. This study verifies that the HYDRUS model can effectively simulate the migration pattern of pollutants in
the vadose zone of plateau mining areas. The prediction results provide a critical scientific basis for the formulation of the project’s
zoned anti-seepage design, environmental risk control and management, as well as soil and groundwater tracking monitoring
schemes.
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