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The increasing scarcity of water and its associated challenges have heightened the
importance of making appropriate decisions regarding the reuse of wastewater.
This review aims to provide a comprehensive overview of the considerations
surrounding water reuse by addressing its multidimensional perspectives.
Furthermore, this study seeks to identify existing research gaps in the country and
propose directions for future investigations. According to the findings, ensuring
the economic sustainability of reuse projects requires establishing a strong linkage
between wastewater management and other economic sectors to mitigate
investment risks. Water pricing reform plays a key role in the success of such
programs. Public awareness and education have a significant impact on alleviating
concerns regarding the consequences of wastewater reuse and on strengthening
public support for reuse initiatives. In general, wastewater does not constitute a
new source of water, and its reuse will not alter the overall hydrological balance of
the basin. Therefore, reuse projects must carefully assess the reduction in return
flows and its impacts on local aquifers, environmental flows, and downstream
water-dependent users. Developing an integrated framework for assessing the
overall sustainability and long-term effectiveness of wastewater reuse strategies is
essential for effective water management in the country.
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Table 1. List of papers included in analysis

Case Location
Reference Title Applications Considerations
Iran World
(Baghapour et al., A survey of attitudes gnd ac.ceptgmce Potable/ Non-potable . .
of wastewater reuse in Iran: Shiraz Social Shiraz
2017) . Urban and landscape
City as a case study
(Kayhanian & Water reuse in Iran with emphasis on Potable Social / Risk / Legal/ Iran
Tchobanoglous, 2016) potable reuse cultural — religious
L .. . Non-potable Urban and
Multi-criteria decision-making model . . . .
. e landscape / Agricultural Economic/Environm Central region
(Hadipour et al.,2016)  for wastewater reuse application: a . . .
/Industrial ental/ Social /Risk of Iran
case study from Iran .
/Environmental
. AHP-GP apprpach by CO?Sldenng e Non-potable Urban and  Economic/Environm
(Dehaghi & Leopold matrix for sustainable water landscane / ental/ Nadiaf abad
Khoshfetrat, 2020) reuse allocation: Najafabad case . P . . . J
Agricultural/ Industrial Social /Risk
study, Iran
) Waste\_)vater I‘C}JSCZ potential for Non-potable Urban and
(Charkhestani et al., expanding Iran's water supply to -
. Lo landscape / Iran
2016) survive from absolute scarcity in . .
fu Agricultural/ Industrial
ture
A novel framework for planning
(Piadeh et al., 2022) policy and responsible stakeholders in  Industrial/ Non-potable ~ Social / cultural — Industrial
2 industrial wastewater reuse projects: a  Urban and landscape religious parks
case study in Iran
(Kayhanian &
Tchobanoglous, 2018a;
Kayhanian & Potential application of reclaimed Potable Risk / Legal/ Social / Iran
Tchobanoglous, 2018b; ~ water for potable reuse: part I-I11 cultural — religious
Kayhanian &

Tchobanoglous, 2018¢)
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Continued table 1. List of papers included in analysis

Reference Title Applications Considerations Case Location
Iran World
Wastewater reuse from hemodialysis
. section by combination of coagulation Non-potable Urban and -
(Mahdavi et al., 2020) and Ultrafiltration processes: Case landscape Saveh
study in saveh-iran hospital
Present situation of wastewater
treatment in the Iranian industrial . .
(Piadeh ez al., 2014) estates: Recycle and reuse as a e E oo Economic Bl
. S Urban and landscape estates
solution for achieving goals of eco-
industrial parks
A technical model for reclaimed
(Ansari et al.,2018)  water reuse in agricultural irrigation: a Agricultural Legal Kordkuy
case study in Kordkuy, Iran
(Mohammadi o
Moghadam et al., Fea51b11_1ty_ stufiy gfwastewater reuse Agricultural Legal Isfahan
2015) for irrigation in Isfahan, Iran
(Rohani Farahmand & Economic and technical investigation ~ On-site Residential /
Tizghadam Ghazani, of grey water reuse in high-Rise Non-potable Urban and ~ Economic/ Legal Tehran
2017) buildings in Iran landscape
Systematic Analysis of Strengths,
. . Weaknesses, Opportunities and Environmental/Social
(et ara%ll\/;ehrabadl, Threats of On-site Greywater Reuse On-site Residential / Economic/ Legal/ Iran
) in Iran Based on Fuzzy Analytical Risk
Hierarchy Process. Iran
A study on membrane bioreactor for
(Hosseinzadeh et al., water reuse from the effluent of Industrial ) Shokouhieh,
2014) industrial town wastewater treatment Qom
plant
(Taheriyoun et al., Risk analysis of wastewater reuse in . . .
2016) agriculture using Baysian network o I G
Isfahan
. . Risk analysis of water reuse for . . Mobarakeh
(Arjmandi et al., 2019) industrial cooling water consumption Industrial Risk Steel
Complex
Evaluation of Physical, Chemical and
(Choopan and Emami, Biologic Properties of Torbat- Aericultural ) Torbat-
2018) Heydarieh's Municipal Wastewater griedfura Heydarieh
Treatment Plant for Agricultural Uses
Multi-criteria analysis of site selection Social /
(Ahmadi ez al., 2017)  for groundwater recharge with treated Environmental Environmental/ Kerman
municipal wastewater Economic
Analysis of Legal Considerations and Jtural — roliei
(Shakeri et al., 2020) Challenges of Wastewater Reuse - o é;L rellglous Iran
Management cea
The Environmental assessment of ~ Non-potable Urban and
(Sheikholeslami ez al.,  Tertiary Treatment Technologies for landscape/ Environmental Tehran
2022) Wastewater Reuse by Considering  Industrial/Environment
LCA Uncertainty al
Wity Wasgewater reuse i_n qgn'f:ulture: A ) . . '
Restrepo, 2017) review about its limitations and Agricultural Risk / Environmental Worldwide
? benefits
(Shoushtarian & \?]()rld\yidf reglulations and .guidc.al'ine]s — 1 i
Negahban-Azar, 2020) or agricultural water reuse: a critica Agricultura Legal Worldwide
review
Non-potable Urban and Risk /
Water reuse: potential for expanding landscape / Agricultural Environmental/
(NRC, 2012) the nation's water supply through /Industrial Economic/ Leoal/ Worldwide
reuse of municipal wastewater /Environmental / Social g
Potable
(Ostad-Ali-Askari &  Water reuse in industry: necessities Industrial Environmental/ Perth,
Eslamian, 2021) and possibilities Economic Australia
Centralized water reuse system with Risk /
. Lo . Non-potable Urban and . .
(Chen et al., 2017) multiple applications in urban areas: : Environmental/ China
., . landscape/ Industrial .
Lessons from China’s experience Economic
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Continued table 1. List of papers included in analysis
Case Location
Reference Title Applications Considerations
Iran World
Risk /
(Valipour & Singh, Global experiences on wastewater - Environmental/ .
2016) irrigation: challenges and prospects Agricultural Economic/Legal/ Worldwide
Social
Impacts of wastewater reuse on peri- Udaipur
(Yadav et al., 2016) urban agriculture: Case study in Agricultural Environmental/ Risk city, India
Udaipur city, India
Agricultural/ Non- -
potable Urban and Econ(ﬁgsil((: /Le al/
akur et al., ater Reuse Products in Urban Areas andscape . orldwide
(Thakur et al., 2016)  Water R Products in Urban Ar land / 8 Worldwid:
: X Environmental/
Industrial/Environment Social
al ocial
Onsite non-potable reuse for large
(Arden et al., 2021) buildings: Environmental and On-site Residential Economic/ Us
cnetac., economic suitability as a function of site keside Environmental e
building characteristics and location
Identifying and overcoming barriers
(Rupiper & Loge, to onsite non-potable water reuse in On-site Residential Economic/ California,
2019) California from local stakeholder site Reside Environmental uU.s.
perspectives
Human health, economic and
environmental assessment of onsite " 8 et Risk / Economic/
(Arden et al., 2020) non-potable water reuse systems for a On-site Residential Environmental s
large, mixed-use urban building
(Jeffrey et al., 2022) The status of potable water reuse Potable Risk / Legal Worldwide
implementation
(Abdel-Shafy & Overview on water reuse in Egypt: ] Legal/ Economic/
Mansour, 2013) present and future sig ol Environmental/ Risk Egypt
Assessing technical and social driving
. . factors of water reuse in agriculture: - - .
(Ricart & Rico, 2019) A review on risks, regulation and the Agricultural Social worldwide
yuck factor
Review of wastewater reuse in the Legal / cultural —
(Kellis et al., 2013) Mediterranean countries, focusing on  Non-potable Urban and relig ious/ Social/ Mediterran
2 regulations and policies for municipal  landscape/ Industrial 2 Ty ean Region
: . S Economic/ Risk
and industrial applications
Feasibility study on petrochemical
- wastewater treatment and reuse using .
(Khaing et al., 2010) a novel submerged membrane Potable - Singapore
distillation bioreactor
Water Reuse Projects—Technical and Non-potable Urban and .
(Alves et al., 2011) B mmmits S i rdenes Economic Portugal
Factors influencing the reuse of Non-potable Urban and Social/ cultural — Beirut
(Massoud et al., 2018)  reclaimed water as a management  landscape/ Agricultural/ L : ’
- : religious/ Risk Lebanon
option to augment water supplies Potable
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Table 2. Categories of Applications for water reuse

Categories
On-site Residential uses
Non-potable  Urban  and

Examples

toilet flushing, laundry and irrigation

Irrigation for parks, road sides, recreational and sporting facilities, golf courses, dust control or surface

landscape uses cleaning of roads, construction sites and other trafficked areas, fire protection systems, vehicle washing
Potable uses Indirect and direct Potable
Agricultural uses Irrigation for crops, gardens, pastures, aquaculture
. Cooling water for power plants and refineries, process water, aggregate washing, concrete mixing, soil
Industrial uses . . k X
compaction, dust control, construction processes, industrial dust collectors
Environmental uscs enVlronmegtal restoration, Surface Water augmentation, aquifer recharge, creating artificial lakes, Supplying
coastal aquifers
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Figure 1. Applications for water reuse in reviewed articles
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Table 3. Categories of Considerations in water reuse

Categories Issues for consideration
Economic Economic sustainability, Financial costs, investment risks, Water price, Financial gains
. Environmental assessment, Environmental planning and management, Water balances,
Environmental

Ecological flows, Water distribution

Public attitude, Public acceptance, Participation of social groups, Stockholders, Public
outreach, education

Cultural /religious Deep beliefs, Religious beliefs, Risk perception, Disgust, yuck factor

Wastewater management, Water reuse regulations and guidelines, Legal requirements,
Institutional needs, Compensation for damages

Health and environmental risks Risk assessment, Risk management, Occupational risks, Emerging pollutant

Social

legal

Considerations

= Economic

B Environmental
= Social

B cultural

= Jegal

M risks

Figure 2. Considerations for water reuse in reviewed articles
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