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In As-Samra, the greatest WWTP in Jordan
that treats the waste water of the Amman
metropolis, between 80% and 95% of its elec-
trical needs are balanced by the production of
two sources of energy: waterpower thanks to
upstream turbines and downstream treatment
basins, and biogas production via digesters.

In total, the WWTP produces 75 GW/year, part
of which supplies the Jordanian capital. On the
other hand, the municipality of Agde is plan-
ning to heat part of its buildings thanks to the
thermal energy generated by the treatment of
waste water in its WWTP.

* Thanks to the metals and other inorganic
elements present in waste water, especially
in industrial effluents, not only is it possible
to collect high-added-value sub-products, but
also to reduce the health problems and envi-
ronmental pollution created by their discharge.
Effluents from extractive and electric indus-
tries can contain traces of heavy metals (gold,
silver, nickel, palladium, platinum, cadmium,
coppet, zinc, molybdenum, boron, etc.), while
waste water contains phosphorus, a material

35 UN (2017) “Wastewater: an untapped resource”

which global reserves are going to fade within
50 to 100 years. According to the UN, with
the appropriate technologies, 22% of global
consumption could be produced via the treat-
ment of faeces and urines contained in waste
water®. Several extraction processes exist,
with different levels of pollution and ener
consumption, but these methods are not suffi-
ciently developed yet to be used in the short
term.

Located in the middle of the desert, a few kilometres away from Amman, the capital,
the new As-Samra plant must treat the waste water of 2.2 million inhabitants, and
meet the needs of agricultural and industrial businesses in the region.
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For ambitious water policies favouring the
reuse of waste water

rTHoUGH REUSE HAS ONLY JUST BEGUN in

most Mediterranean countries, many

States gave REUSE a legal framework. In
Europe, the European Commission integrated
this practice into its water policy, but the exact
definition of potential uses still depends on States
that, for some, remain hesitant on the expansion
of this process. In SEMCs, some States wrote
laws very early in favour on the REUSE, but some
legal and normative frameworks are now obso-
lete, or at least inadequate as regards environ-
mental, sanitary and economic realities. Besides,
the WWTPs that were built are quickly overcome
by the needs, because of demographic growth as
well as the operation costs and investments that
are necessary to the smooth operation of infra-
structures.

At the European scale, the European Commission
recognises that the lack of information regarding
the potential benefits of treating waste water is,
for lack of an incentive and standardised legal
framework, an obstacle to the development of this
practice in the Union. Indeed, Spain and Greece
authorise, in their respective legislations, many
ways of using treated waste water; the Spanish
legal framework (2007) being closer to the Califor-
nian and Australian ones, that are considered as
the most detailed. However, most other countries
limit the reuse to agricultural irrigation and green
spaces watering, and forbid reuse for the indus-
trial sector. Itis the case of France, in the last order
that was passed on the use of water coming from
treated urban waste water for culture and green
spaces irrigation (2014). To reinforce information
and legal standardisation, the European Commis-
sion has launched, over the last few years, several
initiatives’®: an Action Plan to preserve European
water resources in 2012%, a Public Consultation
on water reuse in Europe in 2014, an Action Plan
in favour of the circular economy in 2015%, etc.

36 http://ec.europa.eu/environment/water/reuse.htm

What governance for the REUSE in the Mediterranean?

In April 2017, the European Commission and
fourteen partners signed the first “innovation
agreement for a circular economy”, regarding the
sustainable treatment and the reuse of water. The
Commission is currently working on a legal prop-
osition regarding water reuse, with the objective
of enforcing it before 2020.

On the other shore of the Mediterranean, 11 of
the 22 Arab States took legislative measures in
favour of the REUSE. In 2011, the Council of
the Arab Ministers of Water adopted a strategy
and an action plan on water conveyance safety,
in which treated waste water was recommended
as an unconventional water resource that could
balance the water deficit of Arab countries. These
initiatives launched a modernisation movement
of legal frameworks in several countries. Yet, we
must be careful to the means allocated to the
REUSE policies and, more generally, to sanitation
issues. We often note that the practices described
in political intentions and regulatory instructions
greatly differ from what is actually implemented
on the field.

= Tunisia was one of the first Arab countries to
contemplate the reuse of waste water. The law
n°16-75 of 31 March 1975, enacting the “Water
Code” already planned the use of waste water
in agriculture, after “an adapted treatment of
this waste water in a wastewater treatment plant
and upon decision of the Minister of Agricul-
ture, with the agreement of the Minister of Public
Health” (Article 106). However, this Tunisian
“Water Code” sets very strict quality standards,
and some of them are not adapted to reusable
treated waste water for irrigation and discharge
into the natural environment (wadis, ground-
water)®. Besides, the water quality controls
required by the Tunisian State are too demand-
ing regarding the actual capacities of existing
operators and institutions, which leads to a
lack of transparency and control unreliability.
According to Mohamed Lotfi Dhaouadi, Direc-
tor at ONAS#°, quoted by the Tunisian press,
“the problem does not lie in the quality of treated
water, nor in the analyses of the Office, it lies in the
ONAS waste water treatment plants that suffer

39 Al-Baz I. & al. (GIZ, 2016).

37 http://eur-lex.europa.eu/legal-content/EN-FR/TXT/?uri=CELEX:52012DC0673&from=EN

38 Communication of the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions, “An EU
14 action plan for the Circular Economy. Closing the loop”, Brussels, COM (2015) 614 final,

2 December 2015. ‘

40 Office National de I'Assainissement [National Sanitation Office].



from structural issues, in addition to the cost of a
more advanced treatment. According to him, it is
not possible to properly assess the quality of waste
water, because the standard that rules treated waste
water is itself very old (it dates back to 1989)+”.

Because of this quality and transparency issue,
many farmers refuse to use treated waste water.
The Tunisian State is now trying to reinforce
coordination and to adopt demand-based prac-
tices in order to improve the planning of waste
water collection, as well as irrigation projects
via safely treated effluents.

Morocco is lagging behind in terms of infra-
structures, especially in small towns, as well
as peri-urban and rural areas. Nevertheless,
significant progress has been made over the
last few years regarding waste water cleaning-
up and reuse, thanks to
a proactive policy of the
State via the ONEE“2. The
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= Jordan is probably one of the best examples
in terms of treated waste water reuse policy.
Indeed, this practice was integratedp into
national water programmes (“Water for life”
2008-2022, National Water Strategy 2016-
2025), by focusing on reusing treated waste
water for irrigation and on recycling industrial
waste water. To support these efforts, regula-
tions on the reuse of waste water were adopted.
The law requires that all new waste water treat-
ment projects include sustainability aspects
of water reuse, and highlights the necessity to
build decentralised WWTPs for semi-urban and
rural communities, and to replenish ground-
water in a country where the water stress is
one of the highest in the world. Public waste
water is managed by a specific authority (the
“Water Authority of Jordan”) that delivers to
private WWTPs the authori-
sation to discharge water in
public sewage systems and

law n°36-15 on water was
passed on 10 August 2016
and dedicates a whole
chapter (chapter 5) to the
use of unconventional
water; of which 8 articles
to the reuse of waste water
and sewage sludge®.
Article 7o, for instance,
makes it compulsory to
treat sewage sludge lPliom
waste water; however the
modalities will need to
be set through regula-
tions. This new law sets

It is essential to involve
local communities,
from the beginning,
into the governance

of REUSE projects to
guarantee the success
and sustainability of
Initiatives.

in natural environments.
The WA]J also carries out
routine WWTP controls to
make sure they meet quality
standards.

Here the Moroccan and
Jordanian examples show
that to efficiently develop the
recycling of waste water, it is
necessary to include waste
water ~management into
the global Integrated Water
Resources Management
(IWRM), at the local and
national scales. The frame-

the regulatory founda-

tions for the REUSE in Morocco; an issue
that appeared as soon as 2008 in the National
Water Strategy+. Moroccan public authori-
ties are also working on the creation of a new
shared programme, that integrates in particu-
lar the Programme National d’Assainissement
Liquide et d’Epuration des Eaux Usées (PNA)
[National Sewage and Wastewater Treat-
ment Programme] implemented in 2000,
the Programme National d’Assainissement
Rural (PNAR) [National Sewage Programme
for Rural Areas] and the Programme National
de Réutilisation des Eaux Usées Traitées
(PNREUS) [National Programme for the Reuse
of Waste Water].

work must be pragmatic and
flexible in order to embrace all the potential uses.
Even though water management capacities go
beyond municipalities, it is essential to involve
local communities, from the beginning, into the
governance of REUSE projects to guarantee the
success and sustainability of initiatives.

In a logic of extensive water reuse, the future
European regulations should include sewage
sludge management. This progress would enable
to link waste water management, its reuse as well
as the management of waste resulting from the
treatment (that can produce energy and fertil-
izers), thus creating a nexus logic water-energy-
agriculture.

41 « les eaux usées traitées destinées a lirrigation : l'alternative ratée »,
[Treated waste water dedicated to irrigation: a missed alternative], Agence
Tunis Afrique Presse, 04/11/2016 .

42 Office National de I'Electricité et de I'Eau potable [National Office of Electri-
city and Drinking Water] in charge of sanitation.

43 http://www.water.gov.ma/wp-content/uploads/2016/01/Loi_sur_leau_
BO_Fr.pdf

k 44 http://www.environnement.gov.ma/PDFs/EAU/STRATEGIE_EAU.pdf



Anchoring the REUSE into a territory:
Reinforcing the link between cities and their
suburbs, including peri-urban and rural
areas

HEN IMPLEMENTING A REUSE ProjECT, it
-\ x / is necessary to think about the relevant
space in which it is implemented. Very
often, in urban centres, large water treatment
plants were built. Even though they enable to
make economies of scale, they are costly, their
construction is slow, and they are hardly adapt-
able to various socioeconomic situations, there-
fore they do not always meet territorial challenges.
This is the case of peri-urban spaces, which grow
with populations’ urbanisation in SEMCs. Resort-
ing to REUSE can recreate a link between cities
and their territories via the treatment of waste
water. Great volumes of urban waste water can be
used to irrigate agricultural land. The REUSE also
contributes to reducing the ecological footprint of
urban centres by reducing fresh water withdraw-
als. Indeed, treated waste water can be used when
high-quality water is not required, or to replenish
groundwater.

The success of the Can Cabanyes project, in
Granollers, is a great example of bond between
a town and its territory. Following the success of
the REUSE project that involved the creation of
an artificial wetland on an industrial wasteland,
the project was included into the inter-communal
planning of territory use, through the creation of
a “green belt” that contributes to preserve plant
biodiversity (replenishment of wooden areas,
pollution reduction in the Congost river) and
animal biodiversity, while creating an ecotourism
loop#.

Centralising sanitation is not always possible
in small towns or rural villages. Therefore, a
significant share of the population remains with-
out access to improved sanitation in rural areas,
especially in SEMCs. According to the GLAAS4°
report, most funds provided by public authori-
ties are dedicated to drinking water provision in
the urban sector, even though the rural sanita-
tion service is rather poor. Therefore, populations
often have to resort to septic tanks (and some-
times open tanks), or to collection networks with-
out waste water treatment, which present signifi-
cant sanitary, economic and environmental risks
for municipalities and their surrounding territo-
ries, not to mention the unplanned reuse of waste
water by farmers.

45 Del Re N., Penna E., Romero Hidalgo X. (Ajuntament de Granollers - 2017),
Can Cabanyes as a green infrastructure for local economy: the ecological and
social restoration of the Area.

46 UN-Water/WHO (2014), GLAAS.
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A solution to this issue could be to build decentral-
ised sanitation infrastructures. This alternative
often includes a treated waste water reuse process
for irrigation or biogas production, according to
local needs. Operating with a network of vari-
able size, these decentralised WWTPs can bene-
fit from the space that is available in peri-urban
and rural areas to use “extensive” and natural
processes, such as lagooning. These technolo-
gies are ecological, sustainable, easy to access,
and do not require extensive maintenance like
that used in large sanitation plants. A stronger
decentralised sanitation policy, focusing on natu-
ral technologies, could reinforce the capacities of
countries that are lagging behind in peri-urban
and rural zones. Yet, some States like Morocco or
Egypt hinder the development of this type of proj-
ects with a regulation that is similar to that applied
to centralisec% WWTPs, even though they say that
they are favourable to this logic. Besides, without
the support of public authorities, few municipali-
ties can finance this type of projects. This is all the
more so difficult in States like Morocco, where
rural sanitation does not depend on a national
agency, but on local independent public compa-
nies, or on citizen associations and groups, that
sometimes have a contract with a public or private
operator.

Al-Gozayyera#, a small hamlet in the Nile delta,
is a typical example. The local economy revolved
around the agricultural sector, that had difficul-
ties with the irrigation water coming from bad
quality drainage channels. Indeed, water was
contaminated because there were no sanitation
systems apart from sceptic tanks and open tank to
discharge their waste water. Each household had
to pay a significant sum for the monthly sewage
truck. The SWIM Sustain Water Med programme
financed the installation of an innovative decen-
tralised WWTP, based on the concept of a prefab-
ricated unit equipped with an aerobic-anoxic
basin. There are two objectives: on the one hand,
treating the village’s waste water effluents, and
on the other hand, getting better quality water
for irrigation by discharging the WWTP effluents
into the drainage channels and thus improving
soils fertility and quality.

47 AlBaz l. &al. (GIZ, 2016).



Making the REUSE more accessible:
coordinating actors, promoting
transparency, involving the civil society

issues, a REUSE project depends on the

good organisation of its actors, and on its
social acceptance by the potential users of treated
waste water. Itis essential thatusers accept REUSE
projects, if only to ensure the service pricing.
The synergy between communities, businesses,
scientists and associations of the civil society is
also useful to define acceptance thresholds accor-
ding to users.

BEYOND TECHNICAL PROCEsSEs and funding

One of the main recurring problems in the mana-
gement of a REUSE project is the poor coordina-
tion between the project’s actors (local and natio-
nal public authorities, organisation in charge
of sanitation, provider of treated waste water,
quality-control organisation, user group, etc.). In
some States, like in Egypt, the REUSE is attached
to 3 Ministries depending on its use. In Tunisia,
allocation differences exist between the distribu-
tion organisation, the waste water treatment orga-
nisation and users.

The capacities of local authorities should be rein-
forced, especially to implement the integrated
management of water resources. As outlined in
the UN report, there are several integrated and
intersectoral approaches to manage water and
land (upstream-downstream dynamic, urban
water resources, etc.) that can bring innova-
tive solutions and help actors converge towards
common interests#’. Besides, the 6b target of
SDG encourages States to “support and strengthen
the participation of local communities in improving
water and sanitation management”. The REUSE
can also be a “bottom-up” initiative where local
populations, according to their needs, encourage
the authorities to find a solution via the REUSE.

48 UN (2017) “Wastewater: an untapped resource”.
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The other solution to promote the REUSE
approach is to strengthen its social acceptance,
both with direct users and the civil society, espe-
cially when a project involves the reuse of waste
water to replenish groundwater that is used to
produce drinking water. Indeed, waste water
reuse is often perceived in a negative way, with
clichés directly associating toilet water and tap
water (drinkable or not). It is therefore neces-
sary to communicate on the REUSE, especially
by informing users and populations. In this
regard, a three-part approach “awareness-expla-
nation-proof” should be developed:

= Raising users’ awareness on the necessity to
save water, by presenting water recycling as
a sustainable solution. Raising awareness on
water scarcity in some areas (coasts, metropo-
lises, some rural areas) is the only way to make
people accept the REUSE, to solve the waste
paradigm: an increased consumption thanks
to lower prices.

* Developing explanations on water treatment by
showing quality differences and their effects,
especiaﬁy when they have a direct impact on
people (bathing water for instance). At the
same time, strengthening transparency over
water quality controls by creating, for instance,
alert systems for farmers in case of treatment

default.

* Finally, providing proofs by sharing various
national and regional experiences, positive and
negative, of REUSE projects
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Recommendations

= BETTER ANTICIPATING: Adapting the IWRM in a = BETTER SUPERVISING: Adopting a more flexible,

18

prospective manner to the coming challenges
of climate change, urbanisation and demogra-
phic growth.

BETTER UNDERSTANDING: Strengthening knowledge
in the sanitation field; the data-collecting work
should be entrusted to national groups which
are proficient in “waste water” and standar-
dised at the Euro-Mediterranean scale.

BETTER PLANNING: Implementing a circular and
sustainable approach, in order to offer a treated
waste water that is adapted to its future use,
while integrating in the REUSE project the
whole recycling chain, from the discharge of
waste water to its reuse. Favouring local distri-
bution channels to enhance local activities.
Resorting to a water-energy-agriculture nexus
approach to make the most of all potential
solutions.

BETTER INTEGRATING: Using the REUSE approach
can reinforce the bond between a city and
its territory. Developing sanitation and the
REUSE in peri-urban and rural spaces, often
lagging behind in relation to urban centres,
via a decentralised approach and nature-based
solutions. Involving local communities (espe-
cially local authorities), from the beginning,
into the governance of projects.

pragmatic and ambitious approach of the
REUSE in national strategies, especially by
making the development of decentralised
projects easier. Creating an inter-regional
normative framework on waste water and
treatment sub-products.

BETTER FINANCING: Developing ways to finance
projects, especially by resorting to the private
sector (PPPs). Amortizing the investment and
recovering the costs, and developing projects’
sustainability through an innovative approach
in terms of pricing and on-site value creation.

BETTER INFORMING: Integrating the civil society by
developing awareness tools, in order to inform
populations on the necessity to control water
consumption. Facilitating cooperation between
political, economic and academic spheres.
Taking into account the cultural or religious
obstacles, if they are a source of concern regar-
ding the REUSE, in order to find solutions.

BETTER COOPERATING: Developing South-North,
North-South and South-South cooperation
initiatives on the REUSE, possibly via the
creation of an inter-regional governance
framework, capable to launch call for inno-
vative projects. Encouraging experience- and
technology-sharing to boost the capacities of
the region’s countries.



BIBLIOGRAPHY

AFD (2011), Reuse of treated waste water (REUSE),
methodology elements for projects’ instruction.

Barcelo D. & Petrovic M. (2011) “Waste Water Treat-
ment and Reuse in the Mediterranean Region”, The
Handbook of Environmental Chemistry.

al-Baz 1. & al. (GIZ, 20106), Gestion intégrée des eaux
usées dans le bassin méditerranéen — Bonnes pratiques
en termes d’approches décentralisées et centralisées d des
fins de réutilisation. . [Integrated management of waste
water in the Mediterranean - Good practices in terms
of centralised and decentralised approaches in view of
reusing waste water].

Bratby J. (2016) Coagulation and Flocculation in Water
and Wastewater Treatment, 37 edition, 538p.

Choukr-Allah R. , Hirich A. & Thevenot D. (2013),
Wastewater reuse in the Mediterranean region: Case of
Morocco, 13th edition of the World Wide Workshop for
Young Environmental Scientists (WWW-YES-2013).

Condom N. , Lefebvre M. & Vandrome L. (Plan Bleu,
2012) La réutilisation des eaux usées traitées en Médi-
terranée : retour dexpériences et aide a élaboration de
projets [Reusing treated waste water in the Mediterranean.:
feedback and help on project development], Plan Bleu.

Del Re N. , Penna E. , Romero Hidalgo X. (Ajunta-
ment de Granollers - 2017), Can Cabanyes as a green
insfrastructure for local economy : the ecological and social
restoration of the Area.

European Commission (20071)C Report  of the
MED-EUWI Wastewater Reuse Working Group. (MED
WWR WG).

European Commission (2017), Minimum quality
requirements for water reuse in agricultural irrigation and
aquifer recharge.

Alcade-Sanz L., Gawlik B. (European Commission,
2014), Water reuse in Europe — relevant guidelines, needs
for and barriers to innovation.

Ferragina E. (IeMED, 2010), The Water Issue in the
Mediterranean.

Martinand C. & al. (IPEMED, 2007), Water and sanita-
tion services in cities and countries bordering the Mediter-
ranean Sea, Working group report.

WHO (2006), WHO Guidelines for the safe use of
wastewater, excreta and greywater in agriculture.

IPEMED Palimpsestes 1 19 Reuse of treated waste water in the Mediterranean and impacts on territories

WHO/UNICEF (2017), Progress in terms of water,
sanitation and hygiene (2017 update and SDG estima-
tions).

UN-Water/WHO (2014), Water Global Analysis and
Assessment of Sanitation and Drinking Water, annual
report 2014.

UN-Habitat, World Cities Report, Ch. s.

UN (2017), “Wastewater: an untapped resource”, Global
report of the United Nations on the use of water resources
2017.

Orjebin-Yousfaoui C. (IPEMED, 2014), Financing
acces to water and sanitation in the Mediterranean, Is
innovative funding a solution or an illusion?

UNEP/MAP (2014), Rapport Horizon 2020 sur la
Meéditerranée - Vers des systemes d'information partagés
sur Venvironnement 'environnement [2020 Report on the
Mediterranean - Towards shared information systems on
the environment].

Wastewater Management In The Arab World (2011)
"Water Reuse In The Arab World From Principle To Prac-
tice : Voices from the Field”, A Summary of Proceedings
Expert Consultation, Dubai-UAE.

World Health Organization (2017), “Potable reuse -
Guidance for producing safe drinking-water”, 125p.

WEBSITES AND DOCUMENTS AVAILABLE ON-LINE:

= Summaries of the Working Groups organised by
IPEMED and its partners:
www.ipemed.coop

= World Bank data:
https://donnees.banquemondiale.org/indicateur/SH.STA.
BASS.ZS

= European Environment Agency data:
https://www.eea.europa.eu/data-andmaps/indicators/
urban-waste-water-treatment/urban-waste-water-treat-
ment-assessment-4

= FAO - AQUASTAT data:
www.fao.org/NR/WATER/AQUASTAT/main/indexfra.stm

= NGO Grid-Arendal website:

www.grida.no/resources/5908

13



IPEMED Palimpsestes

MEMBERS OF THE WORK GROUP

The work group includes the participants to the vari-
ous workshops on the REUSE that were co-organised
by IPEMED and its partners:

= Regional workshop to launch the preparatory Medi-
terranean process to the 8th World Water Forum,
Monaco, 11 July 2017

Pollutec Maroc Show, workshop “Waste water: an
untapped resource for agriculture”, Casablanca,
24 October 2017

3rd Mediterranean Water Forum, Session #4 -
Urban topic: the REUSE and its impacts on cities
and territories, Cairo, 23 January 2018

Among the participants, special thanks to:

Fouad Amraoui, President of the Association Recher-
che Action pour le Développement Durable, Hydroge-
ologist Professor at the Faculty of Science - Hassan II
University, Morocco.

Mohammed Bany-Mustafa, Water Authority of Jordan,
Jordan.

Oriol Barba, Director, Medcities, Spain.

Nasreddine Benzerga, Deputy Director of the Sanita-
tion National Office (ONA), Algeria.

Pedro Béraud, In charge of waste integrated manage-
ment, Agua de Portugal Energias, Portugal.

Haijllba Bourziza, In charge of planning at the National
Office for Electricity and Water (ONEE), Morocco.

Selmin Burak, Professor of the Department of Envi-

ronmental Engineering, Istanbul University, member
of the Mediterranean Water Institute (IME), Turkey.

-INSTITUT DE

Jérome Cavailles, Director of the Mayor’s Cabinet of
Agde, France.

Olivier Chazal, ADEME International Club, France.
Milagros Couchoud, President of IME, Spain.

Jacques Ganoulis, Secretary of State for Water and the
Marine Environment, Ministry of Environment and
Energy, Greece.

Yvan Kedaj, Deputy General Director of Aqua-Valley,
France.

Hachmi Kennou, IME General Director, France.

Francois-Xavier Imbert, International Cooperation
Project OlEau, France.

Juan Ojeda Couchoud, TYPSA, Spain.

Mohammad Omar Makram, , Irrigation department
of the Governorate of Fayoum, Ministry of Water
Resources and Irrigation (MWRI), Egypt.

José Muiioz, Deputy Director for the Mediterranean,
Suez Group, France.

Caroline Orjebin-Yousfaoui, Head of the Sustainable
Development Department of LYDEC, Morocco.

Xavier Romero Hidalgo, Environmental Technician at
the Local Council of Granollers, Spain.

Rémi Touron, Programme and International Coop-
eration Representative, Rhone-Méditerranée-Corse
(RMC), France.

Raffaella Vimont-Vicary De Gennaro, Representative
at the Agde City Hall, France.

Mohammad Zawahreh, Environment Director for the
Governorate of Zarqa, Jordan.

e

IPEMED

DU MONDE




