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Abstract

The Anjilsi landfill in Babol County, as one of the active disposal sites in the humid regions of
northern Iran, generates a considerable volume of leachate on a daily basis due to high rainfall and the
high permeability of landfill layers. Managing this leachate is associated with serious environmental
and technical challenges. The aim of this study was to present an integrated framework for analysis,
strategy selection, and technical design of an optimal leachate treatment system for this site. In the first
step, the actual leachate volume was simulated and estimated using the HELP model, which showed
that the current treatment plant capacity is insufficient to handle the incoming load. Then, using the
multi-criteria decision-making models SWOT, QSPM, and SPACE, the existing system was evaluated
from technical and managerial perspectives, and the strategy of “capacity expansion while preserving
the existing structure and upgrading critical units” was selected as the optimal option. Based on this
strategy, a modified treatment train was designed, including anaerobic units (ABR), chemical
coagulation and sedimentation, a membrane bioreactor (MBR), reverse osmosis (RO), and final
disinfection (UV/chlorination). Mass balance results showed that the modified system can remove
COD, BOD, ammonia, TSS, and heavy metals with efficiencies exceeding 80%, and produce an
effluent compliant with national standards for discharge and agricultural reuse. The novelty of this
study lies in the integration of hydrological modeling, strategic analysis, and localized process design,
which can serve as a practical model for upgrading leachate treatment systems in humid landfills across
[ran.
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