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Study on the Mechanisms of Water Flow and Petroleum
Hydrocarbon Contaminant Transport in Silt Layers
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Abstract

Taking a skid-mounted gas station at a general aviation airport in Hunan as the research object, the HYDRUS-1D software was
employed to simulate and predict the migration of petroleum hydrocarbons in the vadose zone after an oil tank leakage. The time
required for petroleum hydrocarbons to contaminate the vadose zone under specific hydrogeological conditions and the variation law
of concentration values at different profile depths were calculated, providing a basis for the conclusions of the environmental impact
assessment.Based on the simulation results, the contamination of petroleum hydrocarbons in silty soil is the outcome of a dynamic
equilibrium among physical migration (infiltration + dispersion), biodegradation, and adsorption. Biodegradation serves as the key
process regulating the contamination degree; otherwise, the concentration in the shallow layer would continuously accumulate
and rapidly leach into the deep layer. However, the presence of microorganisms in silty soil significantly reduces the overall
contamination level, while also prolonging the cycle of contaminant plume diffusion to the deep subsurface.
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