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Simulation on Contamination Forecast and Control of Groundwater in a Certain

Hazardous Waste Landfill

MA Zhi-fei'*, AN Da', JIANG Yong-hai', XI Bei-dou', LI Ding-long®, ZHANG Jin-bao'*, YANG Yu'

(1. Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. College of Environment and Safety
Engineering, Changzhou University, Changzhou 213164, China)

Abstract: On the basis of site investigation and data collection of a certain hazardous waste landfill, the groundwater flow and solute
transport coupled models were established by applying Visual Modflow software, which was used to conduct a numerical simulation that
forecast the transport process of Cr’" in groundwater and the effects of three control measures ( ground-harden, leakage-proof barriers
and drainage ditches) of contaminants transport after leachate leakage happened in impermeable layer of the landfill. The results show
that the contamination plume of Cr®* transports with groundwater flow direction, the contamination rang would reach the pool’s boundary
in 10 years, and the distance of contamination transport is 1450 m. But the diffusion range of contamination plume would not be
obviously expanded between 10 and 20 years. While the ground is hardened, the contamination plume would not reach the pool’s

+

boundary in 20 years. When the leakage-proof barrier is set in the bottom of water table aquifer, the concentration of Cr®* is higher
than that the leakage-proof barrier is unset, but the result is just opposite when setting the leakage-proof barrier in the bottom of
underlying aquifer. The range of contamination plume is effectively controlled by setting drainage ditches that water discharge is 2 642
m’-d™", which makes the monitoring wells would not be contaminated in 20 years. Moreover, combining the ground-harden with
drainage ditches can get the best effect in controlling contaminants diffusion, and meanwhile, the drainage ditches’ daily discharge is
reduced to 1 878 m’ -d~'. Therefore, it is suggested that the control measure combining the ground-harden with drainage ditches should
apply to prevent contamination diffusion in groundwater when leachate leakage have happened in impermeable layer of the landfill.

Key words : Visual Modflow; landfill; groundwater; transport simulation; forecast; contamination control
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