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Calculation of the Soil Risk Control Value through a Hydrus- 1D Model for
Groundwater Protection / P
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Abstract . A. combined Hydrus-1D and groupdwater dlluhon model was employed.l'fo determmé the risk control valué and risk“control
volume of soil in correspondence of an electropldtlngaworkshop located in the Pedrl River Delta! Inparticular, we consideréd the risk
" controlfyalue anditisk control volume of soilliin rélation to chiaracteristic chromium ("VI) and nickel pollutants, which can affect the
q'ildhtj; of groundwater,*Based on the absotption lof pollutd.nts by ‘the soil in the vadose zone, we obtained soil risk control values of 41. 6
nig-kg#l and 619, 1 mg-kg ™" for chromitm (VI) and= mcEel respectively. These values were 10 and 45 times greater than those
obtained from théoretical calculations ( based on the soil/water partition equation combined with the groundwater dilution model) , while
the oil risk control volumes of chromium ( VI) and nickel were 1 804 m® and 44 590 m®, respectively. The soil risk control values
calculated through the soil/water partition equation combined with the groundwater dilution model tend to be excessively conservative for
the contaminated sites of the Pearl River Delta ( characterized by a shallow buried depth of the underground water level and a close
hydraulic connection) ; hence, it is necessary to carry out further hydrogeological surveys and fully consider the migration process of
pollutants in the vadose zone. We conclude that the combined Hydrus-1D and groundwater dilution model for groundwater protection
can be used to determine the soil risk control value, potentially saving the costs involved in later remediation and risk control.
Key words ; soil/water partition equation; Hydrus-1D model; groundwater dilution model; unsaturated zone; chromium ( VI) ; nickel
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Table 1~ Statistical summary of the chemicals contained in soil
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Fig. 2 Conceptual model of the pollution processes
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Table 2 Soil parameters employed in the flow motion equation
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Table 3 Concentration of pollutants in the soil at the initial time
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Table 4  Soil risk control value and risk control range based on the soil/water partition equation combined with the groundwater dilution model
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Fig. 3 Soil risk control range based on the soil/water partition equation combined with the groundwater dilution model
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