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Using a Hybrid Framework

Abstract

Wastewater treatment plants (WWTPs), as critical infrastructure,
play a vital role in protecting water resources, preventing
groundwater contamination, and promoting public health. This
study focuses on the East Ahvaz WWTP (with a capacity of
112,000 $m~3/day$) and aims to identify environmental and
health risks in the year 2024 (1403 SH) using a novel hybrid
EFMEA-TOPSIS framework. In the first phase, the parameters
of Severity (S), Occurrence (O), and Exposure/Extent of
Contamination (E) were quantified for 18 operational risks
through field surveys and the consensus of 10 experts, followed
by the calculation of the Risk Priority Number (RPN).
Subsequently, a comprehensive ranking was conducted by
converting these three parameters into weighted criteria within
the TOPSIS model (assigning equal weights of 0.333) and
determining ideal solutions based on empirical data. Numerical
results indicated that two risks—disruption of biological activity
(RPN = 175) and the presence of toxic compounds in sludge
(RPN = 144)—are classified at an unacceptable (High) level. The
first risk stems from deficiencies in nutrient supply and aeration
adjustment, while the second is associated with the influx of
industrial effluents and the subsequent leaching of pollutants into
soil and groundwater. Furthermore, the TOPSIS ranking
confirmed that electrical energy consumption (RPN = 80),
despite its moderate RPN value, ranks third due to the breadth of
its impact. Proposed mitigation strategies include the installation
of online monitoring systems for effluent quality parameters,
smart adjustment of the food-to-microorganism (F/M) ratio, and
the commissioning of a sludge treatment unit capable of heavy
metal separation and secure disposal of hazardous waste.

Keywords: Environmental Crises Assessment; Ahvaz
Wastewater Treatment Plant; EFMEA-TOPSIS Hybrid
Approach; Multi-Criteria Decision Making; Hazardous Waste
Management
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