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Groundwater PAHs Contamination Risk Assessment of Reclaimed Wastewater Irrigation Area, South —east
Part of Beijing, China

LI Wei, HE Jiang—tao", MA Wen-—jie, JI Ya—ping

(School of Water Resources and Environment, China University of Geosciences Beijing Key Laboratory of Water Resources and Environ—
mental Engineering, Beijing 100083, China )

Abstract:In order to better understand the migration and attenuation of pollutants and its potential pollution risk to groundwater during the
reclaimed wastewater irrigation, a model based on Multi—cell was developed, which combined with mass conservation, adsorption and re—dis—
tribution and biodegradation mechanism. This one—dimensional model was aimed at groundwater contaminants risk assessment which can cal—
culate the attenuation of pollutants during the vertical migration through the soil profiles. This paper used the model to perform groundwater
pollution risk assessment in Tongzhou,Daxing agriculture district, a typical reclaimed wastewater irrigation area in South—east of Beijing. Dur—
ing the calculation, two typical polycyclic aromatic hydrocarbons, naphthalene and phenanthrene were selected to represent the reclaimed
wastewater pollutants, and local data of well drilling and quality of irrigation water and groundwater were used. Conclusions suggested that the
concentration of naphthalene and phenanthrene migrating into aquifer of most part of Tongzhou,Daxing district after long—term of reclaimed
wastewater irrigation was low except of Lucheng town in Tongzhou district; the groundwater vulnerability of Daxing district was better than
Tongzhou district because of its thickness of vadose zone; the major accumulated layer of naphthalene and phenanthrene in soil was the clay
layer, and its adsorption capacity was much higher than coarse sand; the migration capability of low molecular PAHs in the surface of soil was
better. Through this assessment, the difference of groundwater contamination risk for naphthalene and phenanthrene could be identified, and
this could help to better understand the risk of reclaimed wastewater irrigation in Tongzhou and Daxing.

Keywords: groundwater contamination risk assessment; polycyclic aromatic hydrocarbons; reclaimed wastewater; Multi—cell model
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Figure 1 Basic mechanism of Mutil-cell model and pollutant vertical migration model
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Figure 2 Geographical position of study area and distribution of wells
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Figure 3 Average result of concentration of naphthalene and phenanthrene
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Figure 4 Accumulated frequency result of concentration of naphthalene and phenanthrene
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Figure 5 Order of magnitude result of concentration of naphthalene and phenanthrene
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Figure 6 Vertical distribution of naphthalene and phenanthrene in the well of Tongzhou waterworks
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Figure 7 Vertical distribution of naphthalene and phenanthrene in the well of Daxing Daxinzhuang community
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