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1-MENA faces a deep

: ] ]
water crisis and we are not
[ ] o
doing enough to solve it
1970 2001 2015 2020 205(3] ''''''
(estimated) (forecasted)
Population in the region (millions of inhabitants). Water resources per capita in the region; red
Source: UN 2019; UN 2018. line shows threshold for water scarcity. Source: FAO 2022
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Per capita wastewater generation in MENA
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B Municipal wastewater generation per capita in 2015 (I/p/d)

B Domestic wastewater generation per capita in 2020 (I/p/d)
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Water Accounting Plus

IWM) == UK Government
: Understanding potential /risk: e e, A
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-+ Estimation of wastewater generation through water Accounting Plus tool 5 %
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derstanding potential /risk:

. Estimation of wastewater generation through water Accounting Plus tool
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Water Accounting Plus
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nderstanding potential /risk
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Still a long way to go in wastewater treatment to
catch up with population growth

Municipal wastewater produced
21.5 km?

Safely treated

Source: AQUASTAT, AWC 2029, GWI, WHO 2021



risk
Even with wastewater treatment some pollutants
are poorly removed

Average composition of raw and treated wastewater and associated removal in MENA
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!s Wastewater is only a waste if we

decide to waste it:

The potential for resource recovery from municipal
wastewater in MENA is still untapped




otential
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Indirect use of untreated wastewater is a

common reality in MENA:
health & environmental risks need to be assessed and
mitigated




Wastewater fate
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Discharge and/or use
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Indirect use
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e number of reuse project has doubled
every decade since 1990

1990 2000 2010 2020

40

421 mms

2,275 mm3
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Country

Algeria
Bahrain

m

Lebanon
ibya

Palestine
Saudi Arabia

yria
Tunisia

Yemen

Total municipal
wastewater
generated**

2,649
1,86
7,196
1,232
187
666
481
514
138
415
275
180
225
3,144
1,533
1,147
254
801
326

21,549

Municipal
wastewater that is
treated and
directly reused

100
45
341
NA
71
271

40
NA
76
79

165
431*
29
NA
34
549
36*

2,275

Directly reused from
municipal
wastewater

3.8
24
4.7
NA
37.9
40.7
0.4
7.8
NA
18.3
28.6
3.7
73.6
13.7
1.9
NA
13.4
68.6
111

10.5

use in 2020

Number of projects
where municipal
wastewater is treated
and directly reused

22

77
NA
25

H O

NA
22
30
24
17
40

NA

63
64

409
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Wastewater production and fate in MENA

Municipal wastewater 21.5 km?

Direct reuse
(untreated)

LOSS Direct reuse
(Sea outfall, (treated)
evaporated on
land, rivers...)
SEWAGE-TRACK: Spatially Explicit Wastewater Generation and
Tracking model

?7?
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Drivers and Barriers in MENA

Barriers 4

Regulatory barriers

Market barriers
Lack of infrastructure

External
Y

Policy and regulation-national
strategy, environmental and

business regulation, fiscal policy
Market drivers

p Drivers

Financial barriers

Uncertainty in financial viability
of business

Human resources
Technological barriers

v
Internal

B Economic drivers-cost recovery,
profit maximization

M Social corporate responsibility

(WM
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EE§E Challenges in the face of WWT & Reuse expansion in
- MENA




Unclear regulations and ineffective
implementation

Over-stringent regulations




§L$Jﬂ F2R-CWANA: From Fragility to
§ F Resilience in the Central and

West Asia and North Africa
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ragmented and partial planning and governance

Source: Nassif and Tawfik 2022

e National water authorities
® River Basin Agencies

River Basj,

e Households « Formal and informal

® Municipalities mila,zeoﬁs
e Wastewater
treatment > Twmem
authorities * Municipalities
» Agricultural
Cooperatives

Water Reuse
Governance

¢ Environmental
authorities

o Civil society

» Health authorities

» Institutions
responsible for
formulating
standards

» Consumers and
civil society

The large array of stakeholders involved in the governance of agricultural water reuse systems.
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Fragmented and partial planning and governance

Recommendations
- Participatory stakeholder processes and effective communication
- Data-based and inclusive planning
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Data-based Wastewater reuse planning

. ReWater

MENA
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Research Report

Analysis of Water Reuse
Potential for Irrigation in

Lebanon

Karim Eid-Sabbagh, Salim Roukoz, Marie-Héléne Nassif, Naga Velpuri and

Javier Mateo-Sagasta
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Low social acceptance

Recommendations
- Understanding the cultural/religious barriers and distrust
- Science-Policy-Society Dialogue
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ReWater
MENA

Experiments to develop on-farm practices
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Incomplete economic analysis & limited
financial sustainability

High costs and lack of cost recovery mechanisms !
Who will pay for the costs of a reuse project?

Recommendation
- Economic and finance models that improve cost recovery and sustainability
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Development of Cos-benefit Analysis CGIAR
frameworks WM/
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1. Establish the baseline

2. Identify water agency options

Financial Analysis Economic Analysis
3. Identify full range of benefits and costs Y Y

4. Screen benefits and costs for appropriate analysis approach

Analyze benefits and costs

Benefits of protected
public health and
5. Quantitative :Quantify units associated with & Qualitative : Qualitatively describe key benefits S
e e e i e e and costs for which quantification is not
. appropriate or feasible

Resource storage
costs

Resource storage Benefits of improving
costs waste management

A 4

7. Summarize and compare all benefits and costs

Benefits of cost savings
(new resource supply)
and sales revenue

RRR retrofit costs Sanitation fee RRR retrofit costs

8. List all omissions, biases, and uncertainties Sales revenue i
: : Treatment costs (from recovered Treatment costs Benefit of cost savings
resources) (reduced disposal)

COSTs @ REVENUE COSTs @ BENEFITS

Financial versus economic analysis of water reuse solutions (adapted from Otoo et al. 2016).

9. Conduct sensitivity analyses on key values

10. Compare analysis results to stakeholder perception of value

§ ﬂ F2R-CWANA: From Fragility to
% ﬁ Resilience in the Central and

West Asia and North Africa
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Takeaway Messages

. PROPOSITION

R Gain wider social acceptance & Incorporate gender REERTREHRESELEY RECOVERY VALUE PROPOSITIONS FROM WASTEWATER AND BIOSOLIDS
transformative approaCheS :

- Develop bankable water reuse models

- Accelerate wastewater treatment to cope with
wastewater production growth

- Assess health risks in informal and indirect water

reuse
- Incentivize the adoption of on-farm practices for . vied
safe water reuse e S
: ! : Soil '
. Surface water rggoiﬁgﬁar : amelioration
- Improve planning and governance awliy e
. Environmental : Water
j flows reliability
- Expand implementation of water quality standards | Publichestit | Grounduwater !

_ Create a n ena bI i ng enVi ron ment tO encou rage private andjor theLiglcllleer:;;?r::'rgzii:\cge?raDl;e{:E;’:{:);)ts:lifJZ;rselated to water reuse based on increasing investments in water quality
sector involvement (W) Fmeement i
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Water reuse in the
Middle East and
North Africa

e Thanks

Edited by:
Javier Mateo-Sagasta (IWMI)
Mohamed Al-Hamdi (FAO)
Khaled AbuZeid (AWC)

Youssef.brouziyne@cgiar.org
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https://rewater-mena.iwmi.org/
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