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Physical Process Based Risk Assessment of Groundwater Pollution in the Mining

Area

SUN Fa-sheng, CHENG Pin, ZHANG Bo
(College of Environment and Resource, Jilin University, Changchun 130021, China)

Abstract: Case studies of groundwater pollution risk assessment at home and abroad generally start from groundwater vulnerability,
without considering the influence of characteristic pollutants on the consequences of pollution too much. Vulnerability is the natural
sensitivity of the environment to pollutants. Risk assessment of groundwater pollution should reflect the movement and distribution of
pollutants in groundwater. In order to improve the risk assessment theory and method of groundwater pollution, a physical process based
risk assessment methodology for groundwater pollution was proposed in a mining area. According to the sensitivity of the economic and
social conditions and the possible distribution of pollutants in the future, the spatial distribution of risk levels in aquifer was ranged
before hand, and the pollutant source intensity corresponding to each risk level was deduced accordingly. By taking it as the criterion
for the classification of groundwater pollution risk assessment, the groundwater pollution risk in the mining area was evaluated by
simulating the migration of pollutants in the vadose zone and aquifer. The result show that the risk assessment method of groundwater
pollution based on physical process can give the concentration distribution of pollutants and the risk level in the spatial and temporal.
For single punctuate polluted area, it gives detailed risk characterization, which is better than the risk assessment method that based on
aquifer intrinsic vulnerability index, and it is applicable to the risk assessment of existing polluted sites, optimizing the future sites and
providing design parameters for the site construction.

Key words : mining area; groundwater pollution; risk assessment; physical processes based; numerical simulation
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Table 1  Relationships between risk evaluation level and the pollution source intensity
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Table 2 Relationship between source intensity and pollution risk level
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Table 3 Parameters of soil water movement and solute transport
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