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Abstract

This research aims to assess future waste management alternatives for Nan Municipality to address
the limitations of the current sanitary landfill system, which faces space constraints while supporting a large
volume of waste from numerous network local administrative organizations. Two scenarios were compared:
1) Landfill mining of existing waste from the old landfill combined with current waste management practices,
and 2) Acquisition of a new site for landfill system construction. This study applied Life Cycle Assessment
(LCA) principles to evaluate environmental impacts, covering energy consumption and greenhouse gas (GHG)
emissions, alongside an economic feasibility assessment. The results for Scenario 1 revealed an operating
cost of 39.9 million THB, yielding economic returns with a Net Present Value (NPV) exceeding 2,220 million
THB and a Benefit-Cost Ratio (BCR) of 9.90, derived from reclaimed land value and revenue from separated
materials. Environmentally, this scenario mitigates the risk of accumulated methane gas in the old landfill,
equivalent to 99,963 tons of carbon dioxide equivalent (tCO,e). In contrast, Scenario 2 required a high initial
investment of 223.2 million THB, resulting in a negative net economic return. Furthermore, constructing a
new landfill generates environmental impacts from material and energy use, estimated at approximately
10,631 tCO,e, and fails to address the methane accumulation in the existing landfill. Based on these findings,
Scenario 1 demonstrates superior economic viability and environmental potential in resolving land scarcity.
However, selecting the most appropriate approach for the municipality requires further consideration of
technical readiness, community acceptance, and specific local constraints to ensure alignment with the

regional waste management context.

Keywords: Waste management / Landfill mining / Economic Feasibility / Nan Municipality / Life cycle
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