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Buffering distance between drought hazardous waste landfill and water source and its regulation strategy. JI Dong-liang',
XU Ya®, HUANG Zhao-qin', DU Bu-yun', ZHAO Man-ying>>", YANG Feng?® (1.College of Environment and Ecologic, Jiangsu
Open University, Nanjing 210036, China; 2.Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
3.School of Municipal and Environmental Engineering, Jilin Jianzhu University, Jilin 130118, China). China Environmental
Science, 2023,43(2): 712~721

Abstract: Aiming at the problem that the buffer distance of hazardous waste landfills was unknown under meteorological and
hydrogeological conditions in arid areas, this paper establishes a multi-process model of pollutant leakage and migration
transformation in leachate, simulates the dilution and attenuation process of pollutants, and constructs a framework for calculating
buffer distances in combination with the determination of safe water use limits, and a typical site was selected for a case study. The
results show that different types of pollutants require different dilution and attenuation factors (RDAF). The initial concentration of
2,4-drops (2,4-D) of organic matter was large and toxic, so it needs to be diluted and attenuated 667 times, which was 6 times the
dilution and attenuation coefficient of heavy metals As and Cd. The dilution and attenuation factor (DAF) of different pollutants was
related to the sensitivity of the buffer distance, and the DAF of organic matter was more sensitive to the buffer distance. Although the
DAF of 2,4-D was the largest, the buffer distance was far less than 972m and 942m of heavy metals As and Pb. Considering the
buffer demand of all pollutants, the buffer distance of typical hazardous waste landfills in arid areas was 972m. Contrary to
conventional perception, the buffer distance demand was greater than that in humid areas and only slightly less than that in coastal
areas. Further considering the requirement of safe water use with a 95% confidence interval under parameter uncertainty analysis, the
buffer distance should reach 3465m. To meet the actual demand for buffer distance between the sensitive water source and the
landfill site, the pretreatment method was adopted to optimize the buffer distance of landfill waste. Taking As as an example, the
initial concentration of As was reduced from 1.2mg/L to 1.02mg/L through pretreatment, and the buffer distance could be reduced to
200m, indicating that the demand for buffer distance in arid areas was more sensitive to the initial concentration.

Key words: dilution attenuation; buffer distance; heavy metal; safe water quality
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Fig.1 Detailed procedure of buffer distance of hazardous waste landfill site
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