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Investigation of desalination plant construction based on environmental
potential in the southern coasts of the Caspian Sea

Seyede Masoume Banihashemi! Karim Solaimani?* Daryoush Yousefi Kebria?

Abstract

Water supply is one of the basic and unavoidable needs in the natural cycle and human activities. The
increasing development of the southern shores of the Caspian Sea on the one hand and the production
of some strategic products with high water requirements such as rice, has led to attention to the issue of
water supply, especially in agriculture, drinking and industry. Due to the limited fresh water resources
available, desalination of Caspian Sea water is considered as a potential solution to replace water in this
region. This study was conducted to investigate the possibility of utilizing desalination technology and
identifying suitable locations for the construction of desalination plants in the Caspian Sea by multi-
criteria AHP analysis method and considering the capacity and environmental potential of the southern
coast of this sea in Mazandaran province. The results of this study, which was carried out with the
approach of assessing the environmental effects of desalination in the Caspian Sea, have shown that
30% of the coast of Mazandaran is suitable, 34% unsuitable and 20% relatively suitable for the
construction of desalination units. This study emphasizes the issue of desalination sewage management
in the location and design criteria of units on the southern shores of the Caspian Sea and considers the
use of modern saline sewage management methods to increase the capacity and environmental capacity
for desalination of Caspian Sea water.
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water in this region. This study was conducted to investigate the
possibility of utilizing desalination technology and identifying
suitable locations for the construction of desalination plants in the
Caspian Sea by multi-criteria AHP analysis method and considering
the capacity and environmental potential of the southern coast of this
sea in Mazandaran province. The results of this study, which was
Keywords: Saline sewage, | carried out with the approach of assessing the environmental effects
Caspian Sea, Desalination, | of desalination in the Caspian Sea, have shown that 30% of the coast
Environment of Mazandaran is suitable, 34% unsuitable and 20% relatively suitable
for the construction of desalination units. This study emphasizes the
issue of desalination sewage management in the location and design
criteria of units on the southern shores of the Caspian Sea and
considers the use of modern saline sewage management methods to
increase the capacity and environmental capacity for desalination of
Caspian Sea water.

1. Introduction

Desalination, especially in coastal areas, is the most effective method to provide sustainable water
supply for a long time compared to other options (Oxfam Research Report. 2018; Mohamed, S.A. 2020;
Sadri S. and F. Rahmani. 2019). In the southern shores of the Caspian Sea, despite the high rainfall,
favorable climatic conditions and also the great potential of groundwater, in the discussion of the
quantity and quality of drinking water is currently facing difficulties. One of the causes of water supply
challenges in this region is the increase in population and consequently the increase in consumption due
to tourist attraction and double pressure on the water supply network. Desalination and use of Caspian
Sea water, in addition to the necessities of water supply and having numerous benefits, may also have
adverse environmental effects (Petersen, et al., 2019; Manju, S. and N. Sagar. 2017). The purpose of
this study is to review scientific and technical issues in the field of seawater desalination and its
environmental effects and to investigate the environmental conditions in the Caspian Sea to operation
desalination projects with the approach of reducing environmental effects, especially on the surrounding
habitats.

Investigation of desalination plant construction based on environmental potential in the southern coasts of the
Caspian Sea
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2. Materials and Methods

About 5 meters’ depth of the sea, as criteria affecting the quality of incoming water and desalination
costs, as well as the distance from the appropriate depth of dewatering was considered from the Caspian
Sea, which is about 30 meters (according to the initial instructions of the Environmental Protection
Organization in the Caspian desalination). Hierarchical analysis (AHP) method was used to evaluate
the conditions of the region based on the criteria. After confirming the relative weight of the criteria by
AHP method, environmental data was processed in GIS environment and finally by analyzing the
desirability of the study area from the perspective of all effective criteria using weighted linear
combination method, environmental potential were determined and ranked for constructing desalination
units based on the criteria.

3. Results

According to the evaluation results of the study area with an area of 321 km from the southern shores
of the Caspian Sea in Mazandaran province, 33% of the area is unsuitable for site selection for
desalination. The aim of this study was to identify suitable areas for the construction of desalination
plants in a part of the Caspian Sea coast and to study environmental criteria and multi-criteria analysis
method to minimize the negative aspects of desalination projects. Establishing an early warning system
to monitor the waste discharge effects of desalination plants has been proposed to predict and provide
operational approaches to mitigate the effects (Chen and Park, 2019).

4. Discussion and Conclusion

Despite all the mentioned solutions, there is still a need to develop new methods for water
management from desalination to be used in purification units. Therefore, guiding the design of
desalination units in environments with Caspian Sea conditions towards the use of new methods without
liquid waste can be considered as a solution to reduce environmental effects and increase environmental
capacity due to reducing the limitations of production wastes.
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