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Case Study 6: Jordan

Tala Bay wastewater treatment plant and 
water reuse by hotels and resorts 

Loay Froukh
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WWTP	 Wastewater Treatment Plant
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History and project justification

Aqaba is a city in southern Jordan on the Red Sea, close to the Saudi Arabian border and 
Egypt. It is popular with tourists who come to enjoy its many attractions including its marine 
life and coral reefs, warm weather in the winter season and proximity to the famous historical 
city of Petra.

Tala Bay Hotels and Resorts complex (hereinafter Tala Bay Resort) was the first resort and 
lifestyle complex to be developed in Jordan (Figure 6.1). On the shores of the Red Sea, 14 
km south of Aqaba, it occupies an area of 2.7 million m2 (JPTD 2022). It extends along 7 km 
of shoreline and its hillside position gives visitors panoramic views of the marina and Mount 
Sinai. 

Tala Bay Resort’s development was carried out as part of the Aqaba Special Economic Zone 
(ASEZ) – a low tax, duty-free, multi-sector development zone inaugurated in 2001 (ASEZA 
2001; ADC 2022; AWC 2022). Its management and development come under the responsi-
bility of the Aqaba Special Economic Zone Authority (ASEZA) (ASEZA 2001; ADC 2022). Being 
part of ASEZ has made Aqaba attractive to investors including Jordan Projects for Tourism 
Development (JPTD), one of the investors in the Tala Bay Resort. 

The resort was constructed on Aqaba’s southern beach, which has no wastewater collection 
system. As is the case with all developed projects in areas with no wastewater collection 
system in place, the developers needed to construct a WWTP. This requirement also provides 
an opportunity to supply recycled water from the plant for use around the complex to irrigate 
the landscaped spaces, for example, green areas and gardens. Tala Bay Wastewater Treat-
ment Plant (Tala Bay WWTP) started operations in 2005 to serve this need. 

FIGURE 6.1 Map of Tala Bay, Jordan showing location of WWTP.
SOURCE: Google Earth.
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Reuse case description at a glance 

The Tala Bay WWTP started operations in 2005 serving the Tala Bay Resort. Initially, it had a 
capacity of 300 m3/day, which increased to 1,000 m3/day when Aquatreat Water and Waste-
water Engineering Company constructed a new Tala Bay WWTP (WAJ 2020). The plant is 
located on the offshore side of the resort, where the water is pumped through lifting stations 
to the main trunk line, which has a diameter of 250 mm and is 8 km long. There are four lifting 
stations inside the resort compound and another four lifting stations outside the compound 
(Figure 6.2). 

The plant uses a modified activated sludge treatment system and collected wastewater goes 
through three stages of treatment: primary (grit removal and sedimentation tanks), secondary 
(biological activated sludge and nitrogen removal) and tertiary (polishing ponds followed by 
chlorination disinfection) (Figure 6.3). The sludge is then dried and transported for disposal. 

Recycled water from the Tala Bay WWTP is then returned to the resort where it is stored in an 
on-site tank with a capacity of 8,000 m3

. The water is pumped from the storage tank to be 
reused in different ways around the resort, for example, to the sprinkler systems to irrigate 
the green areas in the resort or to the drip network to irrigate the trees. Some of the recy-
cled water is pumped to nearby hotels such as the Mövenpick Resort and Spa. Currently, 
500–1,000 m3/day of the recycled water is used for irrigation, with the rate varying depending 
on occupancy in the hotels and resorts. 

FIGURE 6.2 Tala Bay WWTP: Site map. 
SOURCE: Jordan Projects for Tourism Development (JPTD). 
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One of the main challenges facing the use of recycled water for irrigating the landscaped 
areas is increased levels of salinity in the water, which is affecting the drip irrigation system. 
This increase is mainly due to hotel water uses including laundry and restaurants (JPTD 2022).

National institutional and policy environment

Jordan’s National Water Strategy promotes decentralized wastewater treatment plants 
for industry and tourism and is very clear on the need to recycle water for various reuse 
purposes. The Tala Bay WWTP was constructed with both wastewater treatment and water 
reuse in mind, thereby contributing to the national strategy (WAJ 2020).

Tala Bay WWTP is privately owned by JPTD (ADC 2022). This means that responsibility for its 
operations and maintenance (O&M) as well as water reuse within the hotel area lies solely 
with JPTD and not the Aqaba Water Company, which is responsible for water and sanitation 
services in the Aqaba Governorate and water reuse from wastewater treatment plants that 
serve Aqaba city. As the recycled water from the Tala Bay WWTP is mostly used to irrigate 
the landscaped areas in the resort area with some transferred to nearby private hotels like 
the Mövenpick Resort and Spa, it does not come under the Aqaba Water Company’s over-
view. However, JPTD is required to follow ASEZA’s environmental regulations on wastewater 
treatment and reuse that have been adopted by the Ministry of Environment, as well as the 
national water quality standards for landscaping, which have also been adopted by the 
Ministry of Water and Irrigation (ASEZA 2001; ADC 2022; AWC 2022). 

FIGURE 6.3 Tala Bay WWTP: Schematic diagram of treatment and reuse system.
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Stakeholders involved and management model

ASEZA is responsible for managing the development of Aqaba including through the 
development of master plans and investment opportunities and is one of the key stake-
holders involved with the management of the Tala Bay WWTP (ASEZA 2001). The plant was 
constructed by JPTD as a private investor as part of the development of the Tala Bay Resort. 
Approval for its construction was obtained from ASEZA, which implies fulfillment of its envi-
ronmental regulations. 

The Ministry of Environment and Health plays a minor role confined to the specific case of 
contamination to the surrounding land or sea caused by Tala Bay WWTP. Bin Hayyan Labora-
tories, a private laboratory, is responsible for testing effluent samples to ensure they meet the 
defined parameters set by ASEZA (ADC 2022). 

Other stakeholders include commercial entities which provide chemicals, tools and equip-
ment for Tala Bay WWTP’s O&M.

Funding and financial outlook and cost recovery 

Tala Bay WWTP is owned by JPTD, a private company that covers the costs of its construction, 
operations and maintenance. 

Operation and maintenance costs in the company’s annual budget (such as staff salaries, 
electricity, fuel, spare parts and chemicals) are around USD 350,000 (JOD 200,000)/year. 
The percentage of cost recovery ranges from 10% to 20% and is generated from the sale 
of water. As part of its business operations, JPTD sells part of its recycled water to nearby 
hotels, mainly the Mövenpick Resort and Spa, for use in landscaped areas. The price of sold 
water ranges between USD 0.7 and USD 1.4 /m3 (JOD 0.5 and JOD 0.9) (ADC 2022). Higher 
prices are charged for industrial and commercial purposes and lower prices are charged for 
irrigation (Table 6.1).

Socioeconomic, health and environmental benefits and 
impacts

The water reuse project brings significant economic savings for the Tala Bay Hotels and 
Resorts complex. Fresh water is expensive for commercial and industrial entities, costing an 
average of USD 2.5-4/m3 with a saving of between USD 400/day and USD 2,500/day through 
the use of recycled water to irrigate their trees and green landscaped areas. Excess water is 
also sold to other nearby hotels, mainly the nearby Mövenpick Resort and Spa, providing a 
further source of income.
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In addition, water reuse is improving the environment by expanding the green areas around 
the hotels and the Tala Bay WWTP continues to function properly with no pollution problems 
reported, benefiting both human and environmental health. 

The Tala Bay WWTP has a design capacity of just 1,000 m3/day, which means that its socio-
economic impact is quite small. It has four staff members who are usually local residents of 
Aqaba.

Gender equality 

A study led by the Women Studies Unit of the Ministry of Water and Irrigation in Jordan (USAID 
2018; UN Women and REACH 2018) assessed the status of more than 1,200 women working 
in the water supply and sanitation sector across the country. It revealed that only 11% of 
employees in the water sector are women and recommended that improved facilities such as 
nurseries and additional training could help increase this number, particularly in operations 
where the percentage is much less. There is also a perception of the water sector as being a 

TABLE 6.1 Tala Bay WWTP: Funding and financial outlook and cost recovery. 

  
Wastewater 

collection and 
transport

Wastewater 
treatment

Transport of 
recycled water 

Additional 
wastewater 

treatment for 
reuse 

Distribution 
of reclaimed 

water to 
end-users

Construction and 
equipment services 
(description and 
dimensions)

10 km of 
sewers and 
eight lifting 
stations

Activated sludge 
system

Water pumped 
8 to 10 km to 
the Tala Bay  
Resort and 
nearby hotels 

None

All reuse is 
used for irri-
gation of trees 
and green ar-
eas in the Tala 
Bay Resort and 
nearby hotels

Stakeholder that 
delivers the service

JPTD JPTD JPTD None JPTD

CAPEX (in USD)

JPTD provided all funds for plant constructionCAPEX recovery and 
percentage of subsidy

O&M services (de-
scription)

Jet system, 
Closed-circuit 
television 
(CCTV), man-
hole covers, 
replacement 
of damaged 
or corroded 
sewers

Replacement of 
damaged parts, 
removal of grit, 
oil screenings and 
sludge

Fixing leakage None  PTD

Stakeholder that 
delivers the service

JPTD JPTD JPTD   JPTD

OPEX (in USD/year) USD 494,350 (JOD 350,000)

OPEX recovery and 
percentage of subsidy

10–20% 
JPTD covers all remaining costs. There is no subsidy

None

SOURCE: Jordan Projects for Tourism Development (JPTD). NOTES: Capital Expenditure (CAPEX), Jordan Projects for Tour-
ism Development (JPTD), Operations and Maintenance (O&M), Operating expenditure (OPEX).
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masculine area of work, particularly when it comes to the long hours and physical fieldwork 
and some cultural barriers. For example, women are not encouraged to travel alone, which 
could be required. Yet currently there are no women working in the operation and mainte-
nance of Tala Bay WWTP or any work related to it. 

Resilience to COVID-19

In 2020, the working hours and movements of staff and farmers were restricted due to the 
COVID-19 pandemic, including a period of full lock down from February to April. During that 
period, only key staff members were allowed to work. This was followed by a period when 
staff capacity was reduced to 50%. However, the Tala Bay WWTP was able to remain func-
tioning and farmers continued to work and irrigate their farms as usual but with less labor.

Scalability and replicability potential 

Private investments in the tourism and industry sector in Jordan need to include the 
construction of wastewater treatment plants to service their projects as part of their invest-
ment plans. Inside cities, development projects can usually connect to existing sewerage 
networks so that wastewater collection and treatment are covered in water bills. For areas 
that do not have a sewerage network like Aqaba city’s southern beach, the hotels have to 
construct their own treatment plant.

The construction of a wastewater treatment plant for a stand-alone project, in this case, 
Tala Bay Resorts, is not based on a financial and economic analysis but is rather considered 
as any other facility belonging to a hotel and resort complex. The complex needs to be able 
to collect and dispose of its sewage, which means that any associated costs need to be 
considered as part of the project cost. However, the reuse of the recycled water produced by 
the plant represents an added value as it saves the cost of purchasing fresh water for land-
scaping, which costs USD 2.5–4/m3 for hotels in Aqaba. In this context, the Tala Bay WWTP 
provides a good model that could be replicated and scaled in other hotels and resorts.

SWOT analysis 

The strengths, weaknesses, opportunities and threats (SWOT) analysis of the Tala Bay WWTP 
plant and water reuse project is given in Table 6.2. The main outcomes of the project analysis 
include savings in the use of fresh water and a reduction in water costs and environmental 
impacts.
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Key factors for achieving success along the project life cycle 
and lessons learned 

During the design, construction and operation of the project, key factors for achieving 
success include the following:

	� A functioning hotel and resort with green spaces that attracts many visitors.
	� Using recycled water for landscaping saves the use of fresh water.
	� The availability of a new source of water that can be used for landscaping purposes by 

the project and other nearby buildings or hotels.
	� Investment projects like big hotels and resorts can be constructed in areas without 

wastewater collection systems already in place.

Lessons learned include:

	� Local community acceptance of investment projects requires potential work opportuni-
ties for the local communities.

	� Coordination with various governmental organizations was essential for the success of 
this project.  

TABLE 6.2 Tala Bay WWTP and water reuse: SWOT analysis.
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 STRENGTHS 

	� Significant savings in the cost and use of fresh 
water

	� Partial operations and maintenance cost 
recovery through sales of recycled water to 
other hotels

	� Visible environmental benefits:
	� 	Increasing green areas
	� Improving public health

WEAKNESSES 

	� An increase in oil percentage in wastewater 
affects plant efficiency

	� Although local expertise in running the plant 
is available, there is limited expertise in ad-
vanced process techniques
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	� A new source of water for landscaping purpos-
es in the hotel vicinity and other nearby hotels

	� Reduced demand for municipal water for 
landscaping uses

THREATS 

	� In case of plant failure, the untreated water 
will be discharged to the sea

	� Odor problem if the plant’s treatment efficien-
cy drops
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Methods and resources

Data about the Tala Bay WWTP and its water reuse were requested directly from the plant 
manager who was sent a template to complete. The plant manager returned it after three 
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The consultant reviewed the data and compiled it as needed into the project template. Where 
data were missing, the consultant made an informed judgment based on personal experience 
and by comparing information from other similar plants. 

Another source of information was the Jordan Projects for Tourism Development website 
(https://talabay.net/), which provides information about the history of the construction of 
Tala Bay Hotels and Resorts and the Water Authority of Jordan’s Annual Report 2020.

https://www.adc.jo/project_details.aspx?pro_id=1049
https://www.adc.jo/project_details.aspx?pro_id=1049
http://aqabazone.com/Pages/viewpage.aspx?pageID=12
https://talabay.net/
https://jordan.unwomen.org/en/digital-library/publications/2018/womens-participation-in-the-agricultural-sector-rural-institutions-and-community-life
https://jordan.unwomen.org/en/digital-library/publications/2018/womens-participation-in-the-agricultural-sector-rural-institutions-and-community-life
https://jordan.unwomen.org/en/digital-library/publications/2018/womens-participation-in-the-agricultural-sector-rural-institutions-and-community-life
https://jordankmportal.com/resources/the-status-of-women-in-jordans-water-sector
https://jordankmportal.com/resources/the-status-of-women-in-jordans-water-sector
http://mwi.gov.jo/Default/Ar
https://portal.jordan.gov.jo/wps/portal/Home
https://portal.jordan.gov.jo/wps/portal/Home/GovernmentEntities/Ministries/Ministry/Ministry%20of%20Water%20and%20Irrigation/Water%20Authority/
https://portal.jordan.gov.jo/wps/portal/Home/GovernmentEntities/Ministries/Ministry/Ministry%20of%20Water%20and%20Irrigation/Water%20Authority/
https://portal.jordan.gov.jo/wps/portal/Home/GovernmentEntities/Ministries/Ministry/Ministry%20of%20Water%20and%20Irrigation/Water%20Authority/
https://talabay.net/

	Editors
	Author affiliations
	Foreword
	Acknowledgments 
	Section One
	Evolution, state and prospects for water reuse in MENA
	Javier Mateo-Sagasta
	Chapter 1
	Context and drivers of water reuse in MENA
	Nisreen Lahham, Javier Mateo-Sagasta, Mohamed O.M. Orabi and Youssef Brouziyne
	Chapter 2
	Wastewater production, treatment and reuse in MENA: Untapped opportunities?
	Javier Mateo-Sagasta, Naga Manohar Velpuri and Mohamed O.M. Orabi
	Chapter 3
	Water reuse policy and institutional development in MENA: Case studies from Egypt, Jordan, Lebanon, Saudi Arabia and Tunisia
	Mohamed Tawfik, Marie-Hélène Nassif, Olfa Mahjoub, Alaa El Din Mahmoud, Ghada Kassab, Mohamed Alomair and Jaime Hoogesteger
	Chapter 4
	Cost of water reuse projects in MENA and cost recovery mechanisms
	Solomie Gebrezgabher, Theophilus Kodua and Javier Mateo-Sagasta
	Chapter 5
	Water quality standards and regulations for agricultural water reuse in MENA: From international guidelines to country practices
	Marie-Hélène Nassif, Mohamed Tawfik and Marie Therese Abi Saab
	Section 2
	Thematic guidelines
	Javier Mateo-Sagasta
	Chapter 6
	A guideline for developing bankable water reuse models 
	Solomie Gebrezgabher and M. Ragy Darwish
	Chapter 7
	Gender mainstreaming guidelines
	Everisto Mapedza, Bezaiet Dessalegn, Malika Abdelali-Martini and Heba Al Hariry
	Chapter 8
	Guidelines to improve acceptance of water reuse
	Javier Mateo-Sagasta and Pay Drechsel
	Chapter 9
	Toward a more harmonious planning and governance of agricultural water reuse: Guidelines, practices and obstacles
	Marie-Hélène Nassif and Mohamed Tawfik
	Section 3
	A selection of outstanding water reuse cases in MENA
	Javier Mateo-Sagasta
	Case Study 1: Morocco
	Marrakech wastewater treatment plant and urban landscaping 
	Brahim Soudi and Adil Daoudi
	Case Study 2: Morocco
	Boukhalef wastewater treatment plant and Tangier green space and golf course water reuse
	Brahim Soudi, Thomas Fer and Imane El Hatimi
	Case Study 3: Tunisia
	Sfax Sud wastewater treatment plant and El Hajeb public irrigated perimeter
	Chokri Saffar and Ibticem Chamtouri
	Case Study 4: Tunisia
	Ouardanine wastewater treatment plant and public irrigated perimeter
	Chokri Saffar and Ibticem Chamtouri
	Case Study 5: Palestine
	Jericho wastewater treatment plant and West Bank date palm irrigation
	Nidal Mahmoud
	Case Study 6: Jordan
	Tala Bay wastewater treatment plant andwater reuse by hotels and resorts 
	Loay Froukh
	Case Study 7: Jordan
	Wadi Musa wastewater treatment plant and the Sadd al Ahmar alfalfa irrigation area
	Loay Froukh
	Case Study 8: United Arab Emirates
	Al Wathbah-2 wastewater treatment plant and Abu Dhabi irrigation scheme
	Mohamed Dawoud
	Case Study 9: United Arab Emirates
	Jebel Ali wastewater treatment plant and Dubai water reuse
	Mohamed Dawoud
	Figure 2.1 Wastewater fate flows (adapted from Mateo-Sagasta and Salian 2012).
	Figure 2.2 Per capita municipal and domestics wastewater generation in MENA countries.
	Figure 2.3 Wastewater generated in MENA. 
	Figure 2.4 Trends in municipal wastewater generation in selected MENA countries. 
	Figure 2.5 Proportion of domestic wastewater safely treated in 2020 as per WHO (2021).
	Figure 2.6 Location and distribution of operational water reuse projects in MENA as of 2020 (N=409).
	Figure 3.1 Water withdrawal by sector in the five countries in 2017 (FAO 2022a).
	Figure 4.1 Financial versus economic analysis of water reuse solutions (adapted from Otoo et al. 2016).
	Figure 4.2 Share of cost components in the total operational cost.
	Figure 5.1 Main parameters monitored in treated effluents.
	Figure 5.2 Examples of options for the reduction of pathogens by different combination of health measures that achieve the health-based targets of ≤ 10-6 DALYs per person per year.
	Figure 5.3 Microbial threshold and crop restrictions for food crop irrigation.
	Figure 5.4 Microbial thresholds for public parks and landscape irrigation. 
	Figure 1 The waste-water-food value chain.
	Figure 6.1 Ladder of increasing value propositions related to wastewater treatment based on increasing investments in water quality and/or the value chain (Drechsel et al. 2015).
	Figure 6.2 Approaches for improving the cost recovery of water reuse models. 
	Figure 6.3 Internal and external drivers and barriers to water reuse models.
	Figure 7.1 The project cycle in the water reuse context.
	Figure 7.2 Gender mainstreaming in water reuse.
	Figure 7.3 Arnstein’s ladder of participation showing different levels of community engagement. SOURCE: Arnstein 1969.
	Figure 8.1 Attitudes toward water reuse options in southeast United States. 
	Figure 8.2 Strategy for public participation in planned water reuse.
	Figure 9.1 The large array of stakeholders involved in the governance of agricultural water reuse systems.
	Figure 9.2 Institutional mapping of governance activities.
	Figure 9.3 Analytical tool to assess stakeholders’ interest, influence and power relations.
	Figure 9.4 Board of the role-play game prepared to design reuse systems around Zahleh and Ablah WWTPs. SOURCE: LISODE 2020.
	Case Study 1: Morocco
	Figure 1   Map showing Marrakech WWTP and reuse project areas.
	Figure 1.2 The Marrakech WWTP and water reuse project: Schematic diagram. 
	Figure 1.3 Key institutional players for wastewater treatment and reuse. 
	Figure 1.4 Stakeholders and management model. 
	Figure 2.1 Map showing location of the Boukhalef WWTP. WWTP Coordinates: 35.716954, -5.932413. SOURCE: Google Earth.
	Figure 2.2 Boukhalef WWTP and Water Reuse System: Simplified schematic diagram. 
	Figure 2.3 Key institutional players for wastewater treatment and reuse. 
	Figure 2.4 Management model of Buokhalef Wastewater Treatment Plant and Tangier Green Spaces and Golf Courses Reuse Project. 
	Figure 3.1 Location map of the existing El Hajeb Perimeter.
	Figure 3.2 Map showing location of El Hajeb Perimeter and Sfax Sud WWTP. SOURCE: Google Earth.
	Figure 3.3 Sfax Sud wastewater treatment plant and water reuse system: Schematic diagram 1.
	Figure 3.4 Sfax Sud wastewater treatment plant and water reuse system: Schematic diagram 2.
	Figure 3.5 El Hajeb Perimeter management and stakeholder model.
	Figure 4.1 Location map of the Ouardanine WWTP. SOURCE: Google Earth.
	Figure 4.2 The Ouardanine WWTP and Public Irrigated Perimeter: Schematic diagram.
	Figure 4.3 Ouardanine WWTP and Public Irrigated Perimeter: Stakeholder and management model. 
	Figure 5.1 Jericho WWTP: Schematic diagram. SOURCE: Jericho Municipality.
	Figure 5.2 Jericho location and borders overlaid on a map showing Jericho WWTP and water reuse area.
	Figure 5.3 Jericho WWTP and West Bank Date Palm Irrigation Project: Stakeholders and management model.
	Figure 5.4 Percentage of treatment operational cost due to effluent selling for reuse. 
	Figure 6.1 Map of Tala Bay, Jordan showing location of WWTP.
	Figure 6.2 Tala Bay WWTP: Site map. 
	Figure 6.3 Tala Bay WWTP: Schematic diagram of treatment and reuse system.
	Figure 7.1 Wadi Musa WWTP location map. SOURCE: Google Earth.
	Figure 7.2 Wadi Musa WWTP: Schematic diagram for the treatment process and reuse discharge areas.
	Figure 7.3 Stakeholder and management model: Schematic diagram.
	Figure 8.1 Metro area population of the Emirate of Abu Dhabi (1950–2030). SOURCE: SCAD 2021.
	Figure 8.2 Al Wathbah-2 WWTP: location map and layout. 
	Figure 8.3 Al Wathbah-2 WWTP: Production 2012–2020.
	Figure 8.4 Al Wathbah-2 WWTP and reuse project: Schematic diagram and management model. SOURCE: DOE 2019. 
	Figure 8.5 Emirate of Abu Dhabi Trade Effluent Control Regulations 2010 Framework. 
	Figure 8.6 Trade effluent discharge characterization chart in the Emirate of Abu Dhabi. 
	Figure 8.7 Structure of the recycled wastewater collection, treatment and reuse for Al Wathbah-2.
	Figure 9.1 Jebel Ali WWTP: Location map. SOURCE: Google Earth 
	Figure 9.2 Jebel Ali WWTP: Layout map. SOURCE: Google Earth
	Figure 9.3 Jebel Ali WWTP: Annual capacity 1990–2019.
	Figure 9.4 Jebel Ali WWTP and water reuse: Schematic diagram.
	Table 1.2 Per capita water resources in MENA countries.
	Table 1.1 Population growth and urbanization for MENA countries.
	Table 2.4 Resources embedded in municipal wastewater in MENA countries.
	Table 2.3 Wastewater production, treatment and reuse in 19 countries within MENA in 2020 (or latest available year).
	Table 2.2 Weighted average composition of influent wastewater in municipal wastewater treatment plants in MENA countries.
	Table 2.1 Weighted average composition of influent wastewater in municipal wastewater treatment plants in MENA countries.
	Table 3.10 Institutional mapping of the responsible institutions for wastewater management and reuse activities in Tunisia.
	Table 3.9 The historical development of the water reuse sector in Tunisia.
	Table 3.8 Institutional mapping of the responsible institutions for wastewater management and reuse activities in Saudi Arabia.
	Table 3.7 The historical development of the water reuse in Saudi Arabia.
	Table 3.6 Institutional mapping of the responsible institutions for wastewater management and reuse activities in Lebanon.
	Table 3.5 The historical development of the water reuse sector in Lebanon.
	Table 3.4 Institutional mapping of the The Ministry of Water and Irrigation (MWI), the responsible institution for wastewater management and reuse activities in Jordan.
	Table 3.3 The historical development of the water reuse sector in Jordan.
	Table 3.2 Institutional mapping of the responsible institutions for wastewater management and reuse activities in Egypt.
	Table 3.1 The historical development of wastewater treatment and reuse in Egypt.
	Table 4.5 Cost of managed aquifer recharge for different technologies.
	Table 4.4 Price and volume of reclaimed water and operational cost recovery from sales of water.
	Table 4.3 Operational cost per unit of wastewater treated with tertiary treatment systems (USD/m3).
	Table 4.2 Investment and operational cost of varying treatment systems in Egypt.
	Table 4.1 Investment cost of WWTPs with tertiary treatment system (USD/m3).
	Table 5.7 Classification and agronomic parameters adopted to regulate crop production in MENA.
	Table 5.6 Physicochemical parameters for the best category of treated effluents in different regulations.
	Table 5.5 Main standards and restrictions for pathogens control.
	Table 5.4 ‘Use conditions’ categories in 12 MENA countries.
	Table 5.3 Historical development of agricultural water reuse quality regulations in five MENA countries.
	Table 5.2 Challenges and solutions for the development and implementation of agricultural reuse standards.
	Table 5.1 WHO guidelines for the safe use of wastewater in agriculture.
	Table 6.1 Advantages and disadvantages of a cost-sharing mechanism.
	Table 9.1 Common community arrangements for wastewater and reuse management found in MENA. 
	Table 1.6 Marrakech WWTP and green space and golf course reuse project: SWOT analysis.
	Table 1.5 Contributions to infrastructure for green landscaped areas and palm grove reuse.
	Table 1.4 Sources of funding 2009–2018.
	Table 1.3 Funding and financial outlook and cost recovery.
	Table 1.2 Regulatory texts relating to the recovery and management of wastewater in Morocco.
	Table 1.1 Chronology of the development of the Marrakech WWTP.
	Table 2.3 Boukhalef WWTP and Tangier green spaces and golf courses reuse project: SWOT analysis. 
	Table 2.2 Funding and financial outlook and cost recovery.
	Table 2.1 Regulatory texts relating to the recovery and management of wastewater in Morocco.
	Table 3.3 Sfax Sud WWTP and El Hajeb Perimeter: SWOT analysis.
	Table 3.2 Funding and financial outlook and cost recovery (continued).
	Table 3.2 Funding and financial outlook and cost recovery.
	Table 3.1 Irrigable areas and land use of farms served by Sfax Sud WWTPs.
	Table 4.2 The Ouardanine WWTP and Public Irrigated Perimeter: SWOT analysis.
	Table 4.1 Funding and financial outlook and cost recovery.
	Table 5.3 Jericho WWTP and West Bank date palm irrigation: SWOT analysis.
	Table 5.2 Capital expenditure, operating costs and cost recovery.
	Table 5.1 Jericho WWTP: Data sheet.
	Table 6.2 Tala Bay WWTP and water reuse: SWOT analysis.
	Table 6.1 Tala Bay WWTP: Funding and financial outlook and cost recovery. 
	Table 7.2 Wadi Musa WWTP and Sadd al Ahmar reuse case: SWOT analysis.
	Table 7.1 Wadi Musa WWTP: Funding and financial outlook and cost recovery.
	Table 8.2 Al Wathbah-2 WWTP and Abu Dhabi water reuse project: SWOT analysis.
	Table 8.1 Funding and financial outlook and cost recovery.
	Table 9.3 Jebel Ali WWTP and Dubai Water Reuse Case: SWOT analysis.
	Table 9.2 Funding and financial outlook and cost recovery (c0ntinued). 
	Table 9.2 Funding and financial outlook and cost recovery. 
	Table 9.1 Jebel Ali WWTP Phase 1 and 2 capacity.
	_Hlk114126493
	_Hlk110941201
	_Hlk110948321
	_Hlk113204658
	_Hlk113204733
	_Hlk113204815
	_Hlk113205029
	_Hlk113205110
	_Hlk113205227
	_Hlk114151419
	_Hlk113205874
	_Hlk113205934
	_Hlk113206412
	_Hlk113206397
	_Hlk113206458
	_Hlk113208381
	_Hlk113206608
	_Hlk113206668
	_Hlk113209233
	_Hlk113207136
	_Hlk113207190
	_Hlk113207332
	_Hlk114151706
	_Hlk111378026
	_Ref68094154
	_Hlk113101801
	_Hlk113098029
	_Hlk113099656
	_Ref102382558
	_Hlk113101388
	_Hlk113101884
	_Hlk113101264
	_Hlk109329450
	_Hlk113547396
	_Hlk104649760
	_Hlk77452524
	_Hlk77378579
	_Hlk112941863
	_Hlk112942019
	_Ref66807057
	_Hlk95143923
	_Hlk95144317
	_Hlk95144331
	_Hlk95144466
	_Hlk95144498
	_Hlk104589400
	_Hlk109567719
	_Hlk112940860
	_Hlk112942392
	_Hlk112686282
	_Hlk110941201
	_Hlk113883225
	_Hlk112846104
	_Hlk111647596
	_Hlk48811136
	_Hlk48811008
	_Hlk111629423
	_Hlk112848824
	_Hlk111629885
	_Hlk110785193
	_Hlk112846585
	_Hlk112846612
	_Hlk113012380
	_Hlk113539794
	_Hlk114036293
	_Hlk113540215
	_Hlk114036479
	_Hlk113540048
	_Hlk113540424
	_Hlk113540489
	_Hlk113540586
	_Hlk113208336
	_Hlk110937987
	_Hlk113541253
	_Hlk113541348
	_Hlk113541611
	_Hlk114037631
	_Hlk114037730
	_Hlk113544029
	_Hlk114038179
	_Hlk113544456
	_Hlk113544750
	_Hlk113544777
	_Hlk113545325
	_Hlk114038023
	_Hlk113545371
	_Hlk113546050
	_Hlk113545841
	_Hlk114037957
	_Hlk95428291
	_Hlk60065297
	_Hlk104145545
	_Hlk60120442
	_Hlk103942933
	_Hlk110940926
	_Hlk110941350
	_Ref31638581
	_Hlk104043636
	_Hlk110942865
	_Hlk103510601
	_Hlk113966535
	_Hlk106785298
	_Hlk113954174
	_Hlk106023472
	_Hlk113955581
	_Hlk106023524
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_Hlk113955605
	_Hlk106713939
	_Hlk106713963
	_Hlk106716129
	_Hlk105582563
	_Hlk106716284
	_Hlk105596895
	_Hlk106718283
	_Hlk106713963
	_Hlk105596895
	_Hlk105928406
	_Hlk106888937
	_Hlk106888797
	_Hlk107408643
	_Hlk105397799
	_Hlk106879453
	_Hlk106880769
	_Hlk107408738
	_Hlk107408771
	_Hlk107408643
	_Hlk106107098
	_Hlk106973974
	_Hlk106973946
	_Hlk106107751

