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Abstract

Background & Aim: Population growth, increased consumption, and waste generation are
major concerns for human societies. Without proper management, these factors can have
adverse effects on the environment and human health. This study aimed to evaluate the

Keywords: environmental impacts of various municipal waste management options using the life cycle
Life cycle assessment (LCA) method and identify the most suitable management scenario.

gzsrfssiiw?tr;t, Methods: In this study, Ecoinvent 3.6 (2019) and SimaPro 9.0.0.48 software were used. The
analysis, effects of recycling rates on the scenarios were analyzed using sensitivity analysis. The
Composting, proposed scenarios were as follows: Scenario 1: Composting and landfill disposal, Scenario 2:
Municipal waste Material recovery facilities (MRF), composting, and landfill disposal, Scenario 3: MRF,
management, o . . - s
Anaerobic anaerobic digestion, and landfill disposal, Scenario 4: MRF, composting, anaerobic digestion,
digestion and landfill disposal, Scenario 5: Waste incineration combined with landfill disposal.

Results: The results showed that a higher recycling rate significantly reduces emissions from
each waste management system. Scenario 2 had the lowest overall environmental impact, with
a global warming potential of 867.20 kg CO: eq./t, eutrophication potential of 0.35 kg POa
eq./t, acidification potential of 0.17 kg SO: eq./t, human toxicity potential of 1.4 kg DB eq./t,
and tropospheric ozone formation potential of 0.07 kg C2Ha eq./t.

Conclusion: Combining material recovery facilities with biological treatment can considerably
reduce environmental impacts. The findings of this study can serve as a reference for cities in
developing countries looking to design and implement environmentally sustainable municipal
waste management systems that contribute to sustainable development.
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