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Formation mechanisms of high leachate and landfill gas levels in municipal
solid waste landfills and evaluation of active control measures
JIANG Weiwei', WU Quangian*, WANG Kai®, LENG Qi',

ZHANG Xiaolei', DONG Xiawei®, LU Dongliang*
(1. Wuxi Urban Environmental Technology Co. , Ltd. , Wuxi 214000, China;
2. School of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: To address the complex mechanisms of liquid-gas formation and migration in high-water-level landfills,
this study employs a force balance equation accounting for gravity, buoyancy, gas-liquid surface tension, and porous
media resistance, along with a two-fluid model describing liquid-gas flow phases. Taking a landfill in Eastern China
as a case study, a numerical model was developed to investigate the formation mechanisms and temporal evolution of
liquid-gas accumulation below the water table in typical high-liquid-gas landfills. An active control model for liquid-
gas extraction under vertical well pumping conditions was established to simulate variations in water level and
extraction flow rate. The impact of combined liquid-gas extraction on the stability of high-liquid-gas landfills was
evaluated, and engineering recommendations for the safe operation of high-water-level landfills were proposed.
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Fig. 2 Development of a three-dimensional numerical

model for a landfill
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Fig.4 Temporal variation of gas phase pressure
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Fig. 6 Evolution of the gas phase velocity distribution
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elevation of the berm and the numerical model
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under combined pumping conditions
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Fig. 12 Calculation of the proportion of liquid and gas

extraction volumes
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Fig. 13 Variation in the proportion of extraction volume
from vertical wells and horizontal trenches with gas

extraction pressure
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Fig. 14 Temporal evolution of water level under

combined pumping conditions
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