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Abstract

Assessment of environmental effects is considered as an efficient tool in studies related to environmental
pollution management of projects that have high destructive power. The current research was conducted with
the aim of identifying the most important environmental hazards of Zahedan gas power plant and also
identifying the most important effects of this power plant on the physical and chemical environment of the
region during the construction and operation phase. This research is of a descriptive-analytical type, and the
data collection tool was a questionnaire designed according to the hierarchical standard format. After
confirming its validity and reliability, it was completed by 20 experts and professors in the field of
environment. Data analysis was done by hierarchical analysis method in Expert Choice software. In this
technique, the relative weight of each of those indicators was determined by pairwise comparison between
the studied criteria and indicators, and then the value of each of the studied samples was calculated according
to the obtained weights. The results of index ranking using the fuzzy Vicor method showed that in both
construction and operation stages, this power plant had the greatest impact on the physical and chemical
pollution of the environment, but in the construction stage alone, it had the greatest impact on the pollution
caused by solid waste materials with a weight of 776 0.0 and after that water pollution with a weight of
0.431. Also, in the exploitation stage, it has had the greatest effect on soil and water pollution with the
weight of 0.791 and 0.711, respectively. In general, the results of this research showed that the Zahedan gas
power plant is associated with many environmental risks and pollutions in both the construction and
operation stages and has threatened the physicochemical and biological environment of the region.
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Introduction

Environmental effects are various changes that occur as a result of different activities in physical and
chemical, biological, cultural, economic and social environments. The environmental effects of each project
are different in terms of amount, scope and duration of the effect (Nasiri et al., 2022). Environmental impact
assessment is an effective tool to identify and predict the consequences of a project or different plans on
environmental, biological, physical-chemical, economic-social, cultural and strategic components. On this
basis, before the implementation of many construction and development projects, the consequences and
effects of such projects on the environment of the region should be identified and predicted, and necessary
measures should be taken to control and reduce them (Kumar et al., 2013; Rezazadeh et al., 2019).
Environmental risk assessment is an important tool in environmental management in order to reduce the risks
of projects and achieve sustainable development (Bohac & Lipton, 2015) and the process of quantitative and
gualitative analysis of risk potentials and the coefficient of actualization of potential risks in the project and
It is also the sensitivity or vulnerability of the surrounding environment (Avirneni et al., 2013). Analytical
Hierarchy Process was first introduced by Mr. Thomas L. Sati was proposed in the 1980s (Azar &
Memariani; 2003). Since this process is very compatible with the way of thinking and mental processes of
humans and its algorithm is based on a mathematical logic, it has extremely high efficiency and its use has
solved many decision-making problems. In the first step of the hierarchical structure, a four-level hierarchy
including the objective, criteria, sub-criteria and options are considered (Ma et al., 2005). In other words, the
process of hierarchical analysis expresses complex issues by turning them into minor issues that are
hierarchically related and expresses the relationship of the main goal with the lowest hierarchical level in a
simpler way (Omidvari & Ghandehari, 2019).

This research is applied in terms of purpose and is considered descriptive-analytical in terms of data
collection method. This research deals with the issue of investigating the effects of environmental pollution
in power plants, which has specifically examined the Zahedan gas power plant. Determining the
environmental effects of Zahedan gas power plant during the operation and development stage of the power
plant using the analysis hierarchy technique (AHP) and VIKOR and determining the effects of Zahedan gas
power plant on the physical, biological and chemical environment of the region were also among the other
goals of this research.

Methodology

The current research was descriptive-analytical according to its research content and theoretical structure.
The data collection method of this research was based on library studies and questionnaires. The analytical
method used in this research is Analytical Hierarchy (AHP) and Fuzzy VIKOR (VIKOR), based on this
method; the selected challenges were entered as input criteria in the model analysis process (Dutta & Tiwari,
2015) and finally prioritization and evaluation of risks. Environment of Zahedan gas power plant was carried
out. The statistical community of this research consists of a group of experts, experts and specialists in the
field of the subject under investigation. Hierarchical analysis process was carried out in two phases of
construction and operation. In the first step, a hierarchical structure was formed with the aim of analyzing the
environmental risks of Zahedan gas power plant. In this physical, chemical and biological environment
structure, the main criteria were selected at the second level of the hierarchical structure. In the third level,
the sub-criteria of both environments are placed, and in the last level, the factors of the selected sub-criteria
are placed. Two physical and chemical and biological environments are the main criteria for analyzing the
environmental risks of Zahedan gas power plant. Then, the sub-criteria of the hierarchical structure in the
physical and chemical environment to the factors of water, soil, air, sound and solid waste pollution, soil
erosion and changes in the regime of surface water and biological environment to the factor of animal
habitats, vegetation density and animal migration are classified and Compared to the main sub-criteria, they
were paired with each other. Weighting by AHP method by using Expert Choice software, the weight of each
index compared to the higher level index and the relative weight was calculated by the special vector method
and by combining the relative weight, the final weight of each option was determined. Finally, an overall
preference vector was obtained that shows the effect and importance of the lowest elements. The option that
gains more weight will have a higher degree of importance than other options (Jozi & Jafari Nasab, 2014).
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Results and Discussion

Considering that the data measurement scale in this research is the minimum distance, the average is the best
indicator. In the criterion part, the first two criteria are related to the biological environment and the next five
criteria are related to the physical and chemical environment, and sub-criteria have been identified for each
of these criteria. In order to determine the impact of Zahedan gas power plant on each of the sub-criteria
identified in the two stages of construction and operation, appropriate questions were formulated in the form
of a questionnaire and a survey was conducted by experts. The matrices of pairwise comparisons of the
parameters, after being completed by the professors and experts and the final summary of their opinion, were
entered into the Expert Choice software to calculate the importance coefficients of the criteria and determine
their priority. The basis of this decision-making method lies in pairwise comparisons. The decision maker
starts making decisions by creating a hierarchical tree. The decision hierarchy tree shows the factors
compared and the competing options evaluated in the decision. Then a series of pairwise comparisons were
performed. These comparisons show the weight of each factor in line with the competing options. Finally,
the logic of the hierarchical analysis process combines the matrices resulting from pairwise comparisons
with each other so that the optimal decision is obtained. Based on the obtained results, the criteria of physical
and chemical environment with a weight of 3.61 have been assigned the highest priority. Therefore, it can be
said that Zahedan gas power plant has the highest risk of pollution in terms of physical and chemical
environment.

The investigation of air pollution criteria showed that Zahedan gas power plant has the greatest effect on the
increase of suspended particles during the construction and operation phase. Corrective measures in the air
pollution sector by power plants, mainly in the field of reducing SOx (caused by the amount of sulfur in the
fuels) and NOx (caused by the nitrogen in the fuel, as well as the oxidation of nitrogen in the atmosphere
during combustion at a temperature greater than 1200 degrees Celsius) ) should be done. To reduce carbon
dioxide, the main action is to ensure high combustion efficiency. As a result of the combustion of fuel, the
contribution of these three gases is higher than all other pollutants (Vig et al., 2023), corrective measures will
have a significant effect on them.

In the field of water pollution caused by the construction of Zahedan gas power plant in the construction and
operation phase, the results showed that the reduction of water quality (pH, turbidity, electrical conductivity,
BOD and COD) has gained the first priority. In power plants, the water used in different parts is polluted in
different ways. These pollutions can cause pollution in surface waters or by infiltrating underground waters
(Mardi et al., 2023). Most of the water used in power plants is used for cooling. This water returns to its
origin after absorbing a sufficient amount of heat and increasing its temperature by 4 to 8 degrees Celsius.
The cooling water absorbs approximately 60-80% of the fuel energy in the form of heat loss. Power plants
that are not designed with a closed circuit cooling system require 160 to 220 cubic meters of water to
produce each megawatt hour of electricity. Apart from the consumption of their cooling water systems,
power plants require very little water to feed and compensate cycle steam (Ding et al., 2018; Tiwari et al.,
2019). In addition to the mentioned direct effects, power plants also have indirect effects on water. Like the
phenomenon of acid rain in relation to air pollutants (NOX, SOX) caused by power plants in contact with
precipitation, which causes acidification of natural resources, water and destruction of agricultural soil
texture (Vig et al., 2023).

Conclusion

Considering that in this research it was found that the process of hierarchical analysis has a good application
in analyzing and prioritizing risks related to environmental pollution of power plant projects, it is suggested
to use other hierarchical decision making methods such as AHP-OWA and Fuzzy AHP-OWA. be used in
future research. The use of other methods such as FMEA, RAM-D, William fine in order to investigate the
environmental risks of Zahedan gas power plant and compare it with the results of the current research is
also suggested. The trend of environmental changes in the study area in recent years using remote sensing
and GIS and the economic and social effects of Zahedan gas power plant were also investigated and the cost-
benefit ratio was evaluated. Providing environmental management and monitoring programs such as
pollution prevention and control of air, water, soil, noise polluting sources and conducting periodic visits and
preventive repairs, documenting the HSEMS system and improvement management through the formulation
of executive written instructions, applying management measures and HSE management strategies In order
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to reduce, make tolerable or reduce the degree of environmental pollution of Zahedan gas power plant in the
operation and construction phase, develop green space, plant native and suitable plants and try to apply
minimal changes in the natural state of the area and its vegetation in order to prevent From disrupting the
natural texture of the soil and creating dust and air pollution in the area of Zahedan gas power plant, hygienic
disposal of waste and protection of the soil in the project area in order to prevent the leakage of polluted
water, refusing to excavate and unnecessary embankments and taking action to repair and planting suitable
plant species in and around the power plant are examples of practical solutions to reduce and prevent the
environmental effects of Zahedan gas power plant. The limitations in the implementation of this research
include the lack of cooperation and participation of specialists and experts to complete the questionnaires,
the lack of sufficient participation of organizations and officials in providing statistics and information, the
lack of available scientific resources and the lack of many similar works in In this context, the time limit for
conducting research, the lack of necessary budget to carry out and advance the work can be mentioned.
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