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ABSTRACT

The development of all construction activities depends on water consumption, and
according to the existing limitations and challenges, providing sustainable water
resources with proper management and according to the principles of sustainable
development can greatly help the progress of construction projects. Therefore, reuse of
waste water, especially gray water, is a suitable option for proper quality. Therefore, in
this research, the role and effects of using gray wastewater on the civil development of
City garden project of Yazd have been investigated. This research has been applied from
the point of view of objective and with an experimental and survey approach. The
collection of research information has been done with documentary and field methods
and with questionnaire tools. The community of this research is the project agents and
also the experts and the sample size was considered to be 100 people. Multi-criteria
decision-making method and fuzzy linear BWM model were used for data analysis. The
results showed that in the road and transportation sector, the sub-criterion of building
boulevards and shelters with a final weight of 0.179, in the construction and space-
building sector, the sub-criterion of building residential buildings with a final weight of
0.1965, and in the environment and tourism sector, the sub-criterion of building tourist
attractions with a final rating of 0.2431 is the highest. The effects of gray sewage have
been taken in the direction of construction and civil development in City garden
Karizland, Yazd. Therefore, taking into account that half of the urban wastewater
produced in the houses turns into gray water, gray water recycling with proper
management and according to sustainable development can greatly contribute to the
development of City garden.
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Extended Abstract

Introduction

In the countries and cities that are located in the arid and semi-arid belt of the world and are faced with
qualitative and quantitative limitations of water resources, including due to high evaporation and transpiration,
low rainfall and increasing demand for water for irrigation and tourism, etc. the most important challenge for
construction activities and city development projects is to provide sustainable water resources. Therefore, new
approaches such as integrated management of water resources have been considered as a solution to provide
water resources to create urban gardens. This approach is the result of a broader look at the available options
for water resources management, such as seawater, underground brackish water, fossil water and gray
wastewater. The reuse of gray water is a desirable option due to the limited water resources available on the
surface of the earth, and it can meet the demand for reduce water resources and provide an additional source of
water. Gray water is usually referred to as the wastewater produced from the bathroom, laundry and kitchen,
except for toilet waste. According to statistics, it constitutes about 50% to 80% of domestic wastewater, so it is
one of The ways of supplying water needed in the city garden projects and infrastructure construction and
equipping is the use of gray wastewater, considering that half of the urban wastewater produced in houses turns
into gray water, gray water recycling with proper management and according to sustainable development can It
will help the construction progress of City Garden. In the 6th development plan, the use of waste collection and
filtration systems, recycling and the use of waste water with a quality commensurate with the type of
consumption in the projects have been considered. One of the most important projects to create a garden on a
national scale that uses gray water and sewage is the Karizland Garden Project (Qanat Land) with an area of
1,200 hectares in the belt between Yazd and Taft, which is connected to the three cities of Ashkazar, Taft and
Yazd. This project has been implemented in three phases, in which the first and second phases are the villa
garden and the third phase is the cultural campus. For the construction and development of this project, the
sewage of Yazd city and especially the gray sewage is used.

Study Area

City Garden Karizland project (land of Qanat) with an area of 1,200 hectares in km 5, is a belt from Yazd to
Taft, which is connected with the three cities of Ashkazar, Taft and Yazd. The water needed for this complex is
supplied from the effluent and gray wastewater of Yazd Refinery. The creation and construction of this project
is being formed as a partnership by Yazd City Municipality and Kausar Institute (private sector). This project
has been implemented in three phases, in which the first and second phases are the villa garden and the third
phase is the cultural campus. In addition to the use of house and garden, it includes buildings such as service
and welfare campus and temporary accommodation, entertainment and shopping center, administrative units,
business, research department and science and technology park, sports complex, cultural department, as well as
IT town, textile cluster. for you.

Material and Methods

This research is from the point of view of the practical purpose, which is used to collect information in this
research by documentary and field method, the most important tool is the "researcher construction"
questionnaire to determine the reliability and validity of the questionnaire, in this research, the content validity
method was used. To determine the validity by studying the relevant sources, the initial draft of the
questionnaire was prepared and reviewed by several professors and experts, as a result of which some points
were suggested for correction, and after applying the desired corrections, the final questionnaire was compiled.
The reliability of the questionnaire was also calculated with the help of SPSS "Cronbach's Alpha" software, and
the number of 0.986 was obtained for all the questionnaires, which should be above 0.700 for the reliability of
the questionnaire to be accepted. The community of this research is the agents involved in the project as well as
experts familiar with the studied environment. For data analysis, multi-criteria decision-making method and
fuzzy BWM linear model (best and worst criteria) were used with Lingo 17 and Excel software.

Result and Discussion

The road and transportation sub-criteria of City Garden Karizland, which were created and developed using
gray sewage, were ranked. The results showed that the sub-criterion of the construction of boulevards and
shelters with a final weight of 0.179 took the highest value and took the first place. And the installation of table
stones and tabulation with a final weight of 0.1026 is in the second place, the sub-criterion of constructing
footpaths and sidewalks with a final weight of 0.1004 is in the third place, and the sub-criterion of covering
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roads with a final weight of 0.0936 is in the fourth place. Also, the sub-criterion of building health paths with a
final weight of 0.0627 ranks last. The sub-criteria of the construction and spatial development of Karizland
Garden, which were created and developed using gray wastewater, were ranked. The results showed that the
sub-criteria of construction of residential buildings with a final weight of 0.1965 was assigned the highest value
and ranked first, the construction of recreational buildings. With a final weight of 0.956 in the second place, the
construction of infrastructure buildings with a final weight of 0.952 is in the third place, and the construction of
office buildings is in the fourth place with a final weight of 0.0948. Also, under the criterion of construction of
educational buildings with a final weight of 0.0644, it ranks last. The environmental and tourism sub-criteria of
City Garden Karizland which have been created and developed using gray sewage have been rated. The results
showed that the sub-criteria of building a tourist attraction with a final rating of 0.2431 has the highest value,
and the sub-criteria of building sewage collection channels has a final weight of 0.1249. In the second place,
the construction of a natural garden with a final weight of 0.1163 is in the third place, and the construction of a
green roof is in the fourth place with a final weight of 0.1117. It is also in the last place under the criteria of
making a green belt with a final weight of 0.0792.

Conclusion

Data analysis has been done by the fuzzy BWM linear model. The results in all 10 road and transportation sub-
criteria showed that the construction development of the road and transportation sub-criteria that depended
heavily on water for construction and development had a good realization, while challenges such as the hot and
dry climate of Yazd city and resource limitations The available water has been in front of this project. The
results of this part of the research are the same and in the same direction as the results of the research, Dehghan
Bahadi and Amanian, 2017. The effect of gray wastewater as a source of water supply in the 10 sub-criteria of
space construction and building construction has also been noteworthy and a way forward. In this part of the
project, gray wastewater has been used as an element for the preparation of shafts, mortar, concrete processing
and concreting, construction derivatives, material production processes in the stiffening and joinery sector, etc.,
and it has created spaces with different uses It is different in the studied area. The findings of this part of the
research with the research of Amini and Bahmani Chahestani, 2018; Shabani Eqta and Tizghad Ghazani, 2014
and Abdullah et al., 2020 are consistent and confirm their findings. The sub-criteria in the environmental and
tourism criteria, which are 8, have also accepted a significant impact of gray wastewater in the direction of their
development and construction, in such a way that the creation, development and maintenance of uses with a
green nature requires a lot of suitable and quality water, which can meet water needs at the right time and place.
Due to the good quality of gray wastewater compared to other wastewaters, the per capita green space of
Karizland project is provided without any problems. This important, on the one hand, has improved the facade
and landscape and softened the air of Baghshahr, and on the other hand, it has filled the distance between the
buildings and controlled the building density in Baghshahr of Karizland and reduced the building density. The
results of this part of the research can be similar to the research of Azizi et al., 2015; Martina et al., 2017 and
Josh et al., 2020 and they complement each other in a way.

Key words: Gray wastewater, sustainable environmental development, urban green space, fuzzy linear BWM
model.
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