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Pollution characteristics and ecological risk assessment of Pharmaceuticals and Personal Care

Products (PPCPs) in Beiyun river and groundwater of North Canal
WANG Boxin' , LI Binghua® , ZHANG Dasheng' , ZHANG Shiwei' , HUO Litao' , WANG Jing'
(1. Hebei Provincial Institute of Water Science , Shijiazhuang 050051, China;
2. Beijing Water Science and Technology Institute , Beijing 100000, China)
Abstract: The contamination of 13 PPCPs(pharmaceuticals and personal care products)were analyzed in 5 river samples and 43
groundwater samples using Rq model to evaluate the potential risk during dry and rainy season to investigate the pollution char-
acteristics and ecological risk of PPCPs in Beiyun river and groundwater of the North Canal. The results revealed that 11 out of
the 13 target PPCPs were detected in Beiyun river and groundwater except for SMM (Sulfamonomethoxine) and CAP (Chlor-
amphenicol) , SMZ (Sulfamethazine) was the dominant contaminant with concentrations up to 1 373. 1 ng/L.. Concentrations of
PPCPs were higher in the groundwater than river (with a lower detection frequencies), and and the mass concentration of pol-
lutants decreases as the distance from the river increases. Concentrations of PPCPs were higher in confined aquifer than uncon-
fined aquifer; total concentration of PPCPs in wet season was significantly higher than dry season. The results of the risk assess-
ment indicated that IBU (Ibuprofen) may pose high risks to the ecological environment while other PPCPs were found to be of medium
or low ecological risk in the study area.
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Fig. 1 Overview of the study area and distribution of sampling points
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Tab. 1 Toxicity parameters and Rq values of target PPCPs
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Tab. 2 Pollution characteristics of PPCPs during the dry and wet seasons in river water and groundwater of the North Canal
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1%HE ETM ND~4.5 0.5 1.3 50.0 ND~2.2 ND 0.1 4.8 ND~58.7 55.4 44.3100.0 ND~9.9 4.6 4.5 66.7
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Tab. 3 Spatiotemporal differences of PPCPs mass concentration

analysis of river and groundwater in the North Canal
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Fig. 4 Multiple comparison of spatiotemporal differences of 11 PPCPs mass concentration
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Fig. 5 Distribution of PPCPs mass concentration in the unconfined aquifer (1) and phreatic aquifer (2) during rain season
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Fig. 6 Contaminant mass concentration of groundwater (cross-section direction along the river)
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