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Municipal solid waste (MSW) landfills are increasingly
operated as bioreactors to accelerate waste
decomposition, enhance landfill gas generation, and
reduce long-term environmental impacts. A key challenge
is achieving effective distribution of recirculated leachate
within  highly heterogeneous waste masses. This |
presentation reviews research on the development, field
implementation, and performance of patented permeable
drainage blankets as an alternative to conventional trench- based leachate
recirculation systems. Through field-scale demonstrations, laboratory
experiments, and numerical modeling, the hydraulic effectiveness of
permeable blankets constructed from recycled materials is evaluated. Results
show that these systems can improve moisture distribution, reduce localized
saturation, and enhance the efficiency of leachate recirculation.

The presentation also highlights the use of instrumented monitoring systems
for real-time estimation of waste hydraulic properties and recirculation
performance. Field and laboratory studies, coupled with HYDRUS-2D
simulations, are used to investigate liquid flow, pressure distribution, and
moisture movement within landfill waste. The findings demonstrate how
integrating field experimentation, numerical modeling, and real-time sensing
can improve the design and operation of engineered landfills, leading to more
sustainable and cost-effective waste management practices.
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