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This study was conducted to comprehensively evaluate the environmental impacts
associated with the wastewater treatment plant (WWTP) in Zabol city, with the objectives
of identifying the system’s critical and weak points and proposing corrective strategies to
mitigate these impacts. The midpoint and endpoint environmental effects of the WWTP
were quantified per functional unit (1 m? of treated wastewater) using the ReCiPe 2016 H
methodology. Climatic impacts were assessed following the approach recommended by
the Intergovernmental Panel on Climate Change (IPCC). Additionally, the cumulative
energy demand (CED) and ecological footprint (EF) indicators were calculated to provide
a broader perspective on the plant’s environmental performance. The life cycle assessment
(LCA) results, based on the ReCiPe method, indicated that electricity and sulphate were
the most influential contributors, exerting the highest impacts on terrestrial ecosystem
toxicity (0.509 kg 1,4-DCB eq), freshwater ecosystem toxicity (0.251 kg 1,4-DCB eq),
human non-carcinogenic toxicity (27.7 kg 1,4-DCB eq), and marine ecotoxicity (0.259 kg
1,4-DCB eq). The total carbon emissions of the plant were estimated at 3.969 kg CO,. In
terms of energy profile, fossil fuels were identified as the predominant source of energy
consumption. The ecological footprint analysis revealed that human health impacts
represented the largest contribution among all assessed categories. Overall, electricity
consumption and sulphate were identified as the main environmental hotspots of the
WWTP. Consequently, replacing fossil fuels with renewable energy sources, such as wind
and solar power, could significantly reduce the energy-related impacts. Furthermore,
improving the performance of the aerobic treatment process and consequently reducing the
sulfate concentration in the influent wastewater can have a significant effect on mitigating
the overall environmental impacts.
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