Journal of Environmental Studies
Vol. 49, No. 3, Autumn 2023

University of Tehran Press

Journal Homepage: www.Jes.ut.ac.ir
Print ISSN: 1025-8620 Online ISSN 2345-6922

Appropriate Wastewater Treatment Plant Selection Using G-EDAS and
G-COPRAS Incorporating G-AHP

Tahmineh Zhian!'®, Seyed Arman Hashemi Monfared®>, Mohsen Rashki®~’, Gholamreza
Azizyan*

1. Department of Civil Engineering, Faculty of Engineering, University of Sistan and Baluchestan, Zahedan, Iran, Email:
2. Department of Civil Engineering, Faculty of Engineering, University of Sistan and Baluchestan, Zahedan, Iran, Email:
3. Department of Architecture Engineering, Faculty of Arts and Architecture, University of Sistan and Baluchestan, Zahedan, Iran,

Email:
4. Department of Civil Engineering, Faculty of Engineering, University of Sistan and Baluchestan, Zahedan, Iran, Email:

Article Info ABSTRACT
Research Article: Decision theory in the gray environment has found wide application in all areas of knowledge. The
Research Paper goal of gray decision-making is to build an advanced predictive model of a system based on data

obtained from multiple sensors or independent experts. Multi-criteria optimization methods, trade-

Article history: off solutions, gray TOPSIS, multi-branch gray decision-making, distance-from-mean evaluation

Received 11 June 2023 methods, and comprehensive fitness evaluation methods are among the most important techniques
Received in revised from in decision theory in a gray environment. One of the most important considerations when planning
11 September 2023 and implementing a wastewater treatment plant is selecting the best treatment process. This article

Accepted 23 September 2023~ first collected data by preparing a questionnaire and interviewing subject-matter experts, and then
Publish online 27 September ~ used the evaluation method based on distance from average (G-EDAS) and comprehensive

2023 suitability evaluation method (G-COPRAS) to select the best wastewater treatment system. Based
on the three criteria “technical”, "economic,” and “environmental-social” and their sub-criteria, the
Keywords: results indicate that, according to experts, the conventional activated sludge system was selected as

Decision making, Gray the best wastewater treatment system in both processes. In addition, the gray hierarchy technique
compromise methods, Gray (G-AHP) was used to determine the most important sub-criteria. Based on this technology,
hierarchical method, Gray resistance to hydraulic shocks has emerged as the most important sub-criterion.

environment.

Cite this article: Zhian, T., Hashemi Monfared, S. A., Rashki, M., Azizyan, Gh. R. (2023). Appropriate Wastewater Treatment
Plant Selection Using G-EDAS and G-COPRAS Incorporating G-AHP.. Journal of Environmental Studies, 49
(3), 353- 372.
DOI: http//doi.org/10.22059/JES.2023.360163.1008418

© The Author(s). Publisher: University of Tehran Press.

—G)
@ E~ DOI: http//doi.org/10.22059/JES.2023.360163.1008418



http://www.jes.ut.ac.ir/
mailto:hashemi@eng.usb.ac.ir
mailto:g.azizyan@eng.usb.ac.ir
https://orcid.org/0009-0008-9726-9984
https://orcid.org/0000-0001-5300-9808
https://orcid.org/0000-0002-3075-3113
https://orcid.org/0000-0003-0938-3303

Journal of Environmental Studies Vol. 49, No .3, Autumn 2023 354

Introduction

Deterministic methods and gray methods are two general modes in the field of decision-making. Decision-making in
deterministic states is based on mathematical rules and conventions with the aim of simplifying complexity. For this
purpose, many classical methods have been developed, most of which attempt to solve decision problems under multi-
objective, multi-criteria, or multi-branch conditions. However definitive numbers cannot confirm the accuracy of the
model and its results. For this reason, gray decision-making methods have attracted a lot of attention. In this research, two
evaluation methods are employed for decision-making in a gray environment to select the best wastewater treatment
system. The first method is the evaluation based on the distance from the mean (G-EDAS), and the second method is the
comprehensive fit evaluation method (G-COPRAS). Additionally, four sub-criteria are considered: resistance to organic
and hydraulic shocks, continuous operation, simplicity of operation, and the possibility of upgrading. Other factors include
the ability to remove BOD, the cost of constructing and installing equipment, maintenance requirements, energy
consumption, sludge disposal, odor development, achieving the required level of purification, worker safety, and sludge
production. In addition, the gray hierarchical method (AHP) was used to classify the sub-criteria.

Materials and Methods

The decision theory in the gray environment, along with the G-EDAS and G-COPRAS gray methods were fully explained
to select the best wastewater treatment system, and the G-AHP method was utilized to determine the most important sub-
criteria.

Discussion of Results

In this article, we examined two gray decision-making methods, G-EDAS and G-COPRAS, for selecting a wastewater
treatment system. These methods consider multiple criteria decisions to be made to obtain scientifically sound and
sensible results. The results indicate that in both methods, the conventional activated sludge system was selected as the
best sewage treatment plant system with 52.85 and 100%, respectively, and after that, the activated sludge system with
extensive aeration ranked second with a very small difference. Also, the G-AHP gray hierarchical method was used to
prioritize sub-criteria and determine the most important sub-criteria. Based on this method, the sub-criterion of resistance
to hydraulic shocks, which is one of the technical criteria, was recognized as the most important sub-criterion.

Conclusion

Decision theory in the gray environment can be used as an effective management tool for managers, planners, and system
designers in decision-making. The ever-increasing growth of the world's population and the significant progress of
industry have led to a significant increase in the amount of wastewater. Pollution from all types of households, industrial
and agricultural waste on the one hand and the increasing need for clean water on the other have made the construction
of a wastewater treatment plant one of the most important environmental priorities. Protection, management and planning
are one of the most important issues when selecting a wastewater treatment plant system. Given the high cost of
constructing wastewater collection and treatment systems and the key role of these systems in providing services to city
residents and protecting the environment, incorrect selection has a major impact on increasing costs and non-achievement
of targets. In this article, we examined two gray decision methods, G-EDAS and G-COPRAS, for selecting a wastewater
treatment system. The results show that the conventional activated sludge system was selected as the best wastewater
treatment system in both processes. Furthermore, the gray hierarchical method was used to prioritize the sub-criteria.
Based on this method, the sub-criterion of resistance to hydraulic shocks, which is one of the technical criteria, was
recognized as the most important sub-criterion.
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