


Zer0-M approach to water and wastewater
By Martin Regelsberger . . . . . . . . . . . . . . . . . . . . . 3

Guidelines for Sustainable Water Management
in Tourism Facilities . . . . . . . . . . . . . . . . . . . . . . . . . 5
ADIRA—Autonomous Desalination System
Concepts

By Essam Sh. Mohamed, D. Manolakos,
and G. Papadakis . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

EMPOWERS Bringing Change
By Mona Barghout . . . . . . . . . . . . . . . . . . . . . . . . . . 12

The EMWater Project
By Ismail Al Baz, Andreas Bethmann, Annika
Kramer, Luigi Petta, Julika Post, and Claudia
Wendland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

The Improvement Of Irrigation Water
Management In Lebanon And Jordan—IrWa

By Manuel Ancillotti . . . . . . . . . . . . . . . . . . . . . . . . 20
ISIIMM: Institutional and Social Innovations
in Irrigation Mediterranean Management

By Michel Soulié . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
The MEDAWARE Project
Development of tools and guidelines for the pro-
motion of the sustainable urban wastewater treat-
ment and reuse in the agricultural production
in the Mediterranean Countries

By Simos Malamis, Konstantinos Moustakas,
and Maria Loizidou . . . . . . . . . . . . . . . . . . . . . . . . . 27

Regional EMWATER Project Conference 2006 . . 30
MEDROPLAN: Mediterranean Drought
Preparedness and Mitigation Planning

By Marta Moneo and Doruk Saracoglu . . . . . . . . . 31
Book-Review: “Reclaiming Public Water” . . . . . 34
Stakeholder Participatory Sustainable Water
Management at Farm Level
MEDA– Co-operation with Jordan and Palestine

By Markus Lechner . . . . . . . . . . . . . . . . . . . . . . . . . 35
EMWIS/SEMIDE: The Euro-Mediterranean
Information System on the Know-How in the
Water Sector

By Jauad El Kharraz and Eric Mino . . . . . . . . . . . . 38
MEDA WATER International Conference
on Sustainable Water Management . . . . . . . . . . . 43
MEDA WATER Contact List . . . . . . . . . . Backcover

2

Eigentümer, Herausgeber und Verleger / Published by
AEE – Institut für Nachhaltige Technologien /
Institute for Sustainable Technologies
A-8200 Gleisdorf, Feldgasse 19, Tel.: +43 (0)3112 / 5886
Redaktion / Editors team: Elif Atasoy, Irene Bergmann, Barbara
Regelsberger, Martin Regelsberger
“Sustainable Water Management” wird im Projekt Zer0-M
vor allem für Wasserfachleute und Entscheidungsträger in den
Projektländern herausgegeben. Bis zum Ende des Projekts
erscheinen zwei Hefte pro Jahr.
“Sustainable Water Management” is issued within the Zer0-M
project mainly for water experts and decision makers. Through-
out the project it will come out twice a year.
Bankverbindung / Banking account:
Raiffeisenbank Gleisdorf, Kto.-Nr. 104.430, BLZ 38103, IBAN:
AT09 3810 3000 0010 4430, SWIFT-BIC-CODE: RZSTAT2G103
WWW: http://www.aee-intec.at, http://www.zero-m.org
Typo, repro & design by Steinhuber Infodesign, Graz
Druck und Versand / Printed and mailed by:
Universitätsdruckerei Klampfer, 8160 Weiz
Auflage / Number of copies: 4.400

I M P R I N T

SUSTAINABLE WATER MANAGEMENT 2-2006

E D I T O R I A L C O N T E N T S

This journal, “Sustainable Water Management”, is an initiative of the
project “Sustainable Concepts towards a Zero Outflow Municipality
(Zer0-M). The project is part of the Euro-Mediterranean Regional

Programme For Local Water Management of the European Union (Meda
Water) and the countries bordering the Mediterranean Sea.

In the first two issues Zero-M aims and concepts have been presented
by members of the project and by partners working at the same or comple-
mentary projects. The journal and the topics presented have had a very
positive echo not only with the partners of Zero-M but beyond, in the
Meda Water programme.

This issue, therefore, is dedicated to all the partner projects in the
Meda Water programme. Each of the projects is presenting itself or partic-
ularly relevant activities and results. This hopefully leads to a good over-
view of the activities carried out in the Meda Water programme. The pro-
jects all have their own approach, but all activities are aiming at increas-
ing the sustainability of our handling of water, one of the key resources in
the region. As parts of a programme the projects complement each other.
Taken as a whole they represent quite a wide array of water related issues.

We hope that everyone finds interesting information for his own work
and can make use of some of the matters presented. Hopefully the journal
raises questions and leads to debate—there are quite some controversial
subjects touched. We would be very glad to discuss these issues with you,
at conferences organised within the programme—see the relative an-
nouncements in the journal and through our forum at www.zer0-m.org.
You will find registration quite easy and it’s open to everybody. Please
raise any water issues there, which are interesting you. The more visitors,
the more the discussion will be vivid.

If you look for a personal contact to somebody of the programme you
should find a partner in your country as the projects are working in all
Meda countries. Find a list of the project homepages and of the informa-
tion centre Emwis/Semide at the back of this journal. This should help
you in locating the most appropriate contact for your purpose.

This journal aims at spreading the news about sustainable water man-
agement. If you find it interesting or useful we are happy about your feed-
back. In the case you have suggestions for improvements or topics you
would like to see covered do not hesitate to contact me.

Martin Regelsberger
(m.regelsberger@aee.at)

List of Funding Organisations

� EuropeanUnion,MedaWaterProgramofEuropeAidCo-operationoffice
� Austrian Federal Ministry for Foreign Affairs
� Agenzia regionale per la protezione ambientale della Toscana, Italy
� Acque S.p.A. , Italy
� Tübitak Marmara Research Center, Turkey
� National Research Center, Egypt
� Sécretariat dEtat à la Recherche Scientifique et de la Technologie, Tunisia
� Population of El Attaouia, beneficiary of pilot plant, Morocco
� Technische Universität Berlin, Germany
� Zentrale Einrichtung für Weiterbildung, Germany
� fbr association and member companies, Germany



ZER0-M APPROACH
TO WATER AND
WASTEWATER
By MARTIN REGELSBERGER*

Sustainable concepts towards a zero outflow municipality (Zer0-M)

is a project financed by the MEDA programme of the European Un-

ion (EU). It started in September 2003 and will last for four years.

Zer0-M is working in Egypt, Morocco, Turkey and Tunisia.

Whereas two previous issues of this journal have mainly dealt with

Zer0-M related topics only a short overview shall be given here.

*) Martin Regelsberger heads the water department at AEE INTEC,
m.regelsberger@aee.at, Gleisdorf, Austria

Zer0-M aims at concepts and technologies to
achieve optimised, if possible close-loop, usage of
all water flows in small municipalities or settle-
ments (e. g. tourism facilities)—the Zero Outflow

Municipality. The near or complete close-loop is con-
sidered one key to sustainable management of water.

FROM A DISPOSAL PROBLEM TO AN ASSET

The main idea in Zer0-M is to integrate water sup-
ply, wastewater treatment and reuse. Actually it is
about abandoning the concept of “waste” water. Be-
cause on one hand there is no water to waste, and on
the other disposal is a poor concept, which so far has
proved very unsafe. From a disposal problem we shift
to an asset, which has to be developed. We have to face
the fact that in dry climates with a high pressure on wa-
ter resources wastewater is reused anyhow if possible,
whether it is allowed respectively treated to the neces-
sary quality or not. Treatment normally only consid-
ers a narrow set of parameters, their negative impact
having already been detected, whereas a wide range
of other pollutants is released unattended. In the
closed system of the globe there is always somebody
on the receiving end. Some have thus replaced the
term of disposal by unplanned reuse, as opposed to
planned reuse, which Zer0-M is advocating together
with other organisations working at the Ecosan con-
cept. The far end of the process would be to design sub-
stance flow cycles which allow upcycling of water and
nutrients, instead of downcycling the water until it
cannot be further used.

USE OF WATER

In practice this paradigm change involves combin-
ing traditional, conventional and a new set of tech-
niques and being flexible on the scale, i.e. combine so-
lutions from a very local, small scale, so called decen-
tralised systems, up to a very large scale or centralised
systems, if they present an advantage. Systems shall
be developed that minimise freshwater consumption
but make best-quality freshwater available for high-
grade use, e. g. for drinking. The first question to be
asked when endeavouring to safe water is: What uses
do we need water for? Thus we can possibly substitute
techniques presently consuming water with others
not needing any water at all. A classical example is re-
placing flushing toilets with modern composting toi-
lets. On the other hand wastewater shall be treated spe-
cifically for the planned purpose of reuse. All re-
sources that are found in the wastewater, namely wa-
ter and nutrients, shall be reused. In order to best
achieve this goal, it could be advantageous to collect
different fractions of wastewater separately, some-
thing which is undisputed in solid waste collection.
The aim is to introduce “low tech-high concept” solu-
tions developed for small communities because plan-
ning, even if complex, is a lot less expensive than con-
struction or operation.
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TRADITIONAL, CONVENTIONAL
AND NEW TECHNIQUES

Zer0-M tries to transpose such techniques, which
have been developed in countries like Germany, Swe-
den, Austria or Italy to the situation of the Southern
and Eastern rim of the Mediterranean Sea, especially
for rural and peri-urban applications. This involves
adapting the existing techniques to the new condi-
tions, e.g. drier and hotter climate, lower income but
available work force. It also means development of
new techniques, particularly adapted to the climatic
and socio-cultural as well as economic situation of the
countries and the target population. Most of all the lo-

cal traditions, a century if not millenary old way of
dealing with water, which in most of the area have
been all but erased by “modernisation”, have to be
checked for their applicability in modern day life and
if found appropriate, should be revived, not least as a
strong link to a sustainable handling of water for the lo-
cal population. Examples of such techniques are rain-
water harvesting, dry toilets, water storage systems,
xerogardening or complex irrigation schemes.

To this purpose Zer0-M is presently building dem-
onstration centres in the four Meda partner countries
where a wide variety of techniques are installed for
trial, demonstration and further development. Pilot
plants are presently under design and will be realised
in Egypt, Morocco and Tunisia, whereas the demon-
stration centre in Turkey is large enough to serve as a
pilot plant itself.

The Zer0-M approach very well combines with or is
complementary to the work of other projects of the
Meda Water program, e.g. Empowers. Whereas Em-
powers develops a way to optimise planning and im-
plementation of water systems by involving all stake-
holders, Zer0-M tries to work at solutions, which are
optimised for the Meda area. They can best be de-
signed and implemented with the improved planning
approach of Empowers. Medaware has developed a
system to design or rehabilitate conventional waste-
water treatment plants in order to guarantee an efflu-
ent quality suitable for reuse. Thus the programme as
a whole is covering a very wide range of the necessary
spectrum of tasks. If something is still left open a next
programme phase should deal with it.

DISSEMINATION ACTIVITIES

In order to spread the results of the project and the
idea in general Zer0-M uses several dissemination
techniques, e.g. the project publishes a journal, organ-
ises conferences and seminars and writes textbooks
and leaflets about the different topics. A further tool,
meant especially for decision makers and end users,
should be a dvd comprising a video about water in the
countries involved, showing the existing situation and
possible improvements for problems which the video
should have identified.

Find more about Zer0-M at
www.zer0-m.org
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Fig. 1*:

AN UNBROKEN
LINE OF A WATER
STORAGE DEVICE
IN THE NILE DELTA,
A JAR COOLING
WATER THROUGH
SLOW EVAPORA-
TION, 4000 AND
150 YEARS AGO
AND NOW
(see cover picture
of this article)

Fig. 2:

A NEWLY
INTRODUCED
ELECTRIC WATER
COOLER OUT OF
OPERATION
(NILE DELTA)

ZER0-M APPROACH TO WATER AND WASTEWATER MARTIN REGELSBERGER

*) Source of the greyscale picture:

“Gustave le Bon, La civilisation des Arabes (1884)” at

“Les classiques des sciences sociales”

http://classiques.uqac.ca/classiques/le_bon_gustave/

civilisation_des_arabes/gravures/gravures_livre_4_gif/

fig_182.html

With permission of the Director of the Classics of Social

Sciences, Jean-Marie Tremblay, sociologue
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PROJECT PARTNERS

� AEE INTEC: project co-ordinator
Feldgasse 19, A-8200 Gleisdorf, Austria
Martin Regelsberger, tel: 0043 3112 588650,
m.regelsberger@aee.at

� ALT: Associazione Ambiente e Lavoro
Toscana—O.N.L.U.S., Via Pier Capponi 7,
50132 Firenze, Italy
Dr. Fabio Masi, tel: 0039 055 470 729,
masi@altnet.it

� MRC: Tübitak-Marmara Research Center, Gebze,
Kocaeli, Turkey
Dr. Ahmet Baban, tel: 0090 262 6412300-3956,
Ahmet.Baban@mam.gov.tr

� NRC: Water Research & Pollution Control
Department, National Research Centre,
Tahreer street, Dokki, Cairo, Egypt
Dr. Hussein Abdel Shafy, tel: 0020 2/76 25 349,
husseinshafy@yahoo.com

� CERTE (LEE): Centre de Recherche et des
Technologies des Eaux,
Laboratoire Traitement et Recyclage des
Eaux usées, BP 273, 8020 Soliman, Tunisia
Dr. Ahmed Ghrabi, tel : 00216 71/410 740,
ahmed.ghrabi@inrst.rnrt.tn

� IAV (WTRU): Institut Agronomique et Vétéri-
naire Hassan II, Wastewater Treatment and Re-
use Unit, Madinat Al Irfane, Rabat, Morocco
Dr. Bouchaib el Hamouri, tel : 00212 37/77 75 64,
b.elhamouri@iav.ac.ma

� IGR (Univie): Department of Geography and
Regional Research, University of Vienna,
Universitätsstr. 7, 1010 Vienna, Austria
Dr. Karel Kriz, tel: 01/4277 - 48641,
kriz@atlas.gis.univie.ac.at

� TUB-kubus + TUB-VT: Technische Universität
Berlin, Zentraleinrichtung
Kooperation and Institut für Verfahrenstechnik,
Franklinstr. 28/29, 10587 Berlin, Germany
DI Gisela Hoffmann, tel: 0049 30/314-24617,
gisela.hoffmann@zek.tu-berlin.de
Dr. Matthias Kraume, tel: 0049 30/314-23 701,
matthias.kraume@tu-berlin.de

	 wB: Universität Hannover, Zentrale Einrichtung
für Weiterbildung (weiterBILDUNG),
Schlosswenderstr. 5, 30159 Hannover, Germany
Dr. Martin Beyersdorf, tel: 0049/511 762-4745
DI Erika Villa: tel: 0049 511/965 99 707,
villa@targetgmbh.de


 fbr: Fachvereinigung Betriebs- und Regenwasser-
nutzung e.V.
Havelstr. 7a, 64295 Darmstadt, Germany
Dietmar Sperfeld, tel: 0049 6151/33 92 57,
info@fbr.de

GUIDELINES FOR SUSTAINABLE WATER MANAGEMENT IN TOURISM FACILITIES

These guidelines are the joint result and work of
the Swamp project team (Sustainable Water Man-
agement and Wastewater Purification in Tourism

Facilities). They include the experiences collected at
the Swamp demonstration sites and knowledge of all
the project partners. The intention is to promote an in-
tegrated approach to water supply and wastewater
treatment, targeted towards reuse of water and nutri-
ents, in tourism facilities at remote locations. The
guidelines describe the suggested sanitary tech-
niques and give advise about best solutions, layout
and operation. A decision tree helps to select the best
choice of a scheme for a given situation.

These guidelines should help owners of tourism
facilities to decide in favour of a sustainable water
use and give engineers and technicians the know-
how they may need in order to implement the most
advantageous solutions.

Swamp is a demonstration project under the 5th

Framework Program. You find more about the pro-
ject under www.swamp-eu.org.

The book can be purchased at www.aee.at/shop/
shop_content.php?buch=154, for € 29,80 + pp, an
electronic version can be downloaded here:
www.swamp-eu.org/ENGLISH/news/index.php4
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ADIRA—AUTONOMOUS
DESALINATION SYSTEM
CONCEPTS
FOR SEAWATER AND BRACKISH WATER IN RURAL AREAS WITH
RENEWABLE ENERGIES—POTENTIALS, TECHNOLOGIES, FIELD
EXPERIENCE, SOCIO-TECHNICAL AND SOCIO-ECONOMIC IMPACTS

By ESSAM SH. MOHAMED, D. MANOLAKOS, and G. PAPADAKIS*

The sharp increase in water demand in the Middle East and North-

ern African (MENA) countries meets unfavourably with the arid cli-

mate that is expected to become even more water-scarce in the future

due to the global climate change.

*) Essam sh. Mohamed is Agricultural Engineer, Msc in Energy system
and PhD candidate, esamsh@aua.gr; D. Manolakos is Mechanical
engineer PhD candidate; G. Papadakis is Assistant Professor, ADIRA
Project co-ordinator, gpap@aua.gr;
The Authors are scientific employees at the Agricultural University of
Athens, Department of Natural Resources and Agricultural Engi-
neering, 75 Iera Odos, Street, GR 11855 Athens, Greece. Adira support:
adiradb@adira.gr, www.adira.info

The water increase results from growing popula-
tion figures and from enhanced water demand per
capita by the development of irrigation-intense ag-

riculture and the implementation of higher living stan-
dards. Already today the gap between natural water
sources and water demand leads to a severe
overexploitation that is having a detrimental effect on
the remaining resources and threatening the eco-
nomic prosperity and social stability of the region in
the near future. The signs of approaching water crises
are obvious everywhere. From the Dead Sea water sur-
face lowering by 60 cm each year, to the overexploi-
tation of the Tunisian groundwater aquifers by 150%
and the dramatic decline of groundwater by contami-
nation and sea water intrusion – it is obvious that the
current setting for the water supply has to be reformed
drastically to make life liveable in this region in the fu-
ture.

Desalination is generally seen as a major tool to
solve the current water crises in the Mena countries
and create a sustainable water management. It is obvi-
ous that the water supply in this region has to largely
exploit the unconventional water sources particularly
brackish water and sea water, since those water
sources are abandoned almost everywhere in the
Mena countries.

Water desalination is a very energy-intense process
particularly in decentralised units. Devices with a wa-
ter supply of 10 - 15 m³/day consume up to 20 kWh/
m³ [1]. The decentralised energy generation should be
based on the renewable energy sources in the region,
such as solar radiation, wind or biomass (res based de-
salination). The supply of water by means of uncon-
ventional resources presents completely new chal-
lenges for the technical, social, organisational, eco-
nomic and political framework conditions.

This paper presents an overview of the Adira pro-
ject, that aims at the investigation and installation of
optimum systems for fresh water supply in rural areas
derived from salty water (sea water and brackish wa-
ter). Units powered by autonomous, renewable en-
ergy supply systems with a fresh water output in the
range of 0.1 - 10 m³/day are the focus of this project.
The major outcome will be master plans for the coun-
tries of Morocco, Egypt, Jordan and Turkey for a fresh
water supply from autonomous desalination systems.
The master plan will identify the regions where this
technology is applicable and it will describe in detail
the technical, social and socio-economic issues which
need to be taken into consideration. A detailed actor
analysis including an analysis of the financing sector
will be performed for these countries as well. It is not
intended to develop new desalination technologies
but to adapt existing concepts from various suppliers
for use with renewable energies.
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OSMOSIS DESALINATION SYSTEM
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PROJECT OBJECTIVES

The Adira project covers the development of solu-
tions for the problem of managing scarce regional wa-
ter resources. The development and implementation
of small-scale, stand-alone desalination systems pow-
ered by renewable energy will contribute to solving
these problems. Water desalination is one of the most
important factors to help development in remote areas
and in the desert [2].

Adira, therefore, aims to develop suitable con-
cepts for providing fresh water supply in rural areas
using salty water as a source. The project focuses on
the installation of units powered by autonomous, re-
newable energy supply systems with fresh water out-
put in the range of 100 L/day to 10 m³/day, see Fig. 1.
Instead of developing new desalination technologies,
existing concepts from various suppliers are adapted
for the use with renewable energies. Various different
field installations in the countries involved (Morocco,
Egypt, Jordan, and Turkey) are planned. The experi-
ence and knowledge gained from the intensive moni-
toring of the implemented technologies and from the
detailed evaluation of the potentials of the regions and
countries allow that small scale desalination technol-
ogy becomes a reliable solution for water provision in
reality and not only as a demonstration installation.

The project follows an interdisciplinary and socio-
technical approach, taking into account not just techni-
cal, but also legal, social, economic and organisational
issues. This integrated, multidisciplinary and cross-
boundary approach will improve the sustainability of
water management projects. The methods used and
the results gained will have an impact on all other
countries with similar problems. In order to reach the
project objectives, Adira is pursuing the following six
lines of action (work packages, WP):

1. Identification and quantification of regions
2. Information on desalination systems available on

the market
3. Planning, implementation and monitoring of pilot

installations
4. Analysis of stakeholders and master plans
5. Preparation of handbook, database and decision-

support tool (dst)
6. Dissemination and awareness raising

These can be adapted to any other country by stake-
holders who plan to realise similar projects.

IDENTIFICATION AND QUANTIFICATION
OF REGIONS, WP1

With limited resources, it is generally not possible
to carry out the project for all the regions of a country.
Therefore, it is important to obtain an overview of the
regions in the countries before selecting the target
area. A geographical analysis of demand is thus essen-
tial to select the most suitable region or village for the
project. A good approach consists of mapping some
particularly interesting, basic indicators as a first step.

Areas that reflect the highest potential for ads (Au-
tonomous Desalination Systems) are identified in
each country and then described in more detail accord-
ing to specific pre-selected criteria (water, energy, in-
frastructure, socio-economics, environment, geo-
graphical location and others). At the same time, ten
or a maximum of twelve suitable sites will be selected
and described for the actual implementation of ads
within the Adira project.

The data collection process was carried out using a
detailed and sophisticated data collection tool that
was developed within WP5 of the project, see Fig. 2. It
was used during field work [3] and was filled out by
people who are familiar with the local situation. The
data collected was then entered into a database. Re-
ports from the countries involved were prepared and
conclusions extracted. For regions in Egypt, Morocco,
Turkey and Jordan, both the questionnaires and the re-
sults where made available to interested stakeholders.

Both the data collection tool and the database are al-
ready available providing a very useful tool for the
identification and quantification of the targeted re-
gions and sites. The deliverables of these objectives
have been already prepared.
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Fig. 1:

SMALL
REVERSE
OSMOSIS
DESALINATION
UNIT 2.2 m³/DAY
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INFORMATION ON DESALINATION SYS-
TEMS AVAILABLE ON THE MARKET, WP2

To provide persons or organisations (e.g. private us-
ers, water supplier, ministries) with a detailed sum-
mary of the current small scale desalination situation,
an intensive survey of the market and the research
area will be carried out.

One part of this survey will be a study of the technical
equipment for decentralised autonomous desalination
systems, focusing on the European and Mena markets.
The following desalination technologies for supply
will be included: med (multi-effect distillation), msf
(multi-stage flash), mvc/tvc (mechanical and ther-
mal vapour compression), solar stills, reverse osmosis
(ro) and electrodialysis (ed). The data selected, avail-
able in a database, will give persons involved in imple-
mentation projects an overview of the important sup-
pliers. Furthermore, it provides them with the data to
easily contact the equipment suppliers identified.

As well as collecting information about equipment
suppliers, information about desalination experts in
Europe and Mena countries will also be collected.
This data is available in the database, see Fig. 3, men-
tioned above in a more detailed database described
later in this paper. The field of experts includes univer-
sities, research institutions, water suppliers and engi-
neering companies. They are described with their sci-
entific/technological field of interest, specific expertise
in desalination, and type of services offered, geograph-
ical areas of activities and a short description of the
work/projects in which they are involved in ads.

Furthermore a summary of energy supply systems
available on the market and appropriate for ads will
be prepared. These will include pv (see cover picture

of this article), solar thermal, wind, geothermal, bio-
mass and hybrid systems.

PLANNING AND IMPLEMENTATION
MONITORING OF PILOT INSTALLATIONS, WP3

To verify the technical viability, socio-technical and
socio-economic concerns of the elaborated systems
and concepts, ten or a maximum of twelve pilot plants
will be installed. As a first step, suitable installation
sites are to be selected in which two main aspects are
to be considered:

1. The sites must exhibit the necessary requirements
for ads identified within the scope of Adira. This
includes not only the technical but also economic,
social and environmental criteria.

2. The conditions of the selected sites should vary in
order that as many different types of ads as possi-
ble are installed. The following technologies for de-
salination/energy supply combinations are to be
considered: ro/pv, ro/hybrid, nf/pv, red/hybrid,
solar stills, multi-effect solar stills, and membrane
distillation.

Through social, economic and technical feasibility
studies the regions identified in a previous step of the
project are to be examined whereupon the suitable
sites and the adapted desalination technologies will
be selected.

As a result of further field studies, the social and
socio-economic factors of each installation site will be an-
alyzed in detail. The data gained from these extensive
field studies will serve as the necessary prerequisites to
develop an implementation concept. The concept will in-
clude: the adaptation of the ads with regard to the users
needs and social conditions, contribution abilities, infra-
structure and organisational issues such as economic sce-
narios, implementing time schedule etc.

Special emphasis will be placed on a strategy to
guarantee continued operation and maintenance as
well as on the follow-up of the ads units after the end
of the project.

MONITORING

In addition to the implementation concept de-
scribed above, a monitoring concept will be elabo-
rated. The concept describes a list of data to be moni-
tored, the data acquisition methodology as well as the
communication infrastructure.

The maintenance and operation of the pilot installa-
tions involve different local actors such as users, main-
tenance companies, operation staff and spare part sup-
pliers. In order to manifest a functional working rela-
tionship, specific contracts are essential. Since the
number and content of the contracts depends on the
relevant actors, a basic draft will first be drawn up. In
the course of the project, this will be enhanced with in-
creasing experience. After signing these contracts, the
pilot installation will start. The pre-assigned imple-
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Fig. 2:

THE DATA BASE
SELECTION

TOOL

Fig. 3:

DATA BASE OF
INSTALLED
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mentation concept will be executed in this part. By set-
ting up the maintenance and operation infrastructures
in a first step, the base for an installation will be estab-
lished. In a second step, the necessary training activi-
ties for water users, o&m and management staff as
well as for service companies will be carried out. The
actual installation and operation of the ads units con-
sists of two parts: (1) the necessary work before starting
up including installation, commissioning, start-up and
tuning and (2) system start up including o&m activities.

The planning, implementation and running of the
pilot installations will be evaluated during the whole
time of the project. During this period the social, tech-
nical and economic feasibility will be monitored. As a
result, a detailed report on all technical, social and
socio-economic concerns about the implementation,
installation and operation of autonomous desalina-
tion plants will be created. The lessons learned will be
integrated in a handbook and used as a decision sup-
port tool for planners, designers and operators of such
systems.

ANALYSIS OF STAKEHOLDERS, WP4

Any individuals, groups, institutions or companies
that are connected with the project are defined as ac-
tors or stakeholders. In order to maximise the social
and institutional benefits of a project and to minimise
its negative impacts, a stakeholder analysis identifies
those likely to be affected (either positively or nega-
tively) by the project and how they are affected. It is im-
portant that a stakeholder analysis takes place at an
early stage during the identification and appraisal
phase of a project.

The major aims are an analysis of the main actors,
possible investors and the political framework in or-
der to identify potentials and barriers and to promote
the implementation of decentralised desalination
units. In a first step, possible ads operators have to be
identified. They are defined as a person or entity
which purchases an ads plant, operates it and profits
economically from the fresh water produced. A report
on the stakeholders and their capacities in the target
countries gives insight into the given situation in a
country and helps identify whom to involve in future
projects. Special emphasis is put on identifying the
necessary economic and political framework. The tech-
nical, social and socio-economic concerns are identi-
fied and elaborated from the pilot installations real-
ised in the Adira project. The most relevant socio-eco-
nomic framework conditions for ads implementation
in all target regions are identified and evaluated. The
conclusions will then focus on the market potential of
ads implementation of different ads operators under
the current framework conditions.

MASTER PLANS

The major outcome of this task will be detailed
knowledge of the major actors, investors and their ca-

pacities. At the same time strategies for fostering ads
will be formulated and master plans will be set up for
the countries involved. These master plans will ad-
dress the legislative framework, the institutional set-
up, the water pricing schemes, capacity building and
awareness raising issues, the mobilisation of financial
resources and the stakeholders involved. The master
plans will pay attention to the particular interests and
requirements of ads operators. The formulation of an
implementation and management plan at the business
and user level will assist stakeholders with future ap-
plications.

WORK PACKAGE 5

Planning and realising an autonomous desalina-
tion system in remote rural areas is an ambitious task
and must be adapted to geographic, economic and so-
cial conditions. In order to guarantee the sustainable
operation of the system, it is necessary to gain informa-
tion and knowledge about the technologies and the in-
stallation sites and to train the future users, operators,
installers and project managers. Special emphasis
must therefore be placed on the preparation and provi-
sion of quality information and training materials for
all involved stakeholders. A major outcome of this ac-
tion will be the development of supporting tools for
the entities directly involved in the planning, design-
ing, implementation and operation of autonomous de-
salination units in the field.

Practical assistance for this will be provided
through different tools such as a handbook, a database
system and a Decision Support Tool (dst):

THE HANDBOOK

The handbook for training and reference is ad-
dressed at researchers, analysts, planners, designers,
installers and operators of ads. It will assist and de-
scribe in detail the phases of planning and implement-

ing as well as operating ads on the basis of technical
and economic issues. The experiences gained within
the Adira project are summarised. It will be used for
raising awareness, training and for practical purposes.
The handbook should not only contain a theoretical de-
scription of ads and res, but also many examples and

“how to do” sections in order to be of value and help
for all those who are involved in the investigation and
implementation of such systems. The handbook will
be available both in a paper and an electronic version.

THE DATABASE SYSTEM

A database system incorporating the experiences,
data and findings of the Adira project will be set up.
It is an assisting tool with information that can be eas-
ily accessed by people through user-friendly screens.

The database will hold information on all topics
necessary for planning and will incorporate numer-
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ous links to related sources in the internet, such as ads
suppliers, institutions, associations, competitors, liter-
ature, magazines, etc. It will be possible to access the
database information through the Adira web site.

DECISION SUPPORT TOOL

In addition, a decision support tool (dst) is under
development (Desalination ++), see Fig. 4, to accom-
pany the handbook. This will help to identify the most
adequate solution under a given framework and site
specific conditions. The dst will incorporate the meth-
odology and application software for selecting any
candidate, location, size and type of ads and the asso-
ciated renewable energy supply system (res) that will
support it. It will also include software (for both train-
ing and practical purposes). This software is based on
economic theory and methodology for cost analysis
and investment appraisal, necessary for planning the
installation.

The dst will consist of the following two parts:

a) A Decision Support System that will lead the ana-
lyst through the necessary steps in order to select
the best pair(s) of ads and corresponding res for
the location under examination. This may include
the best size of both systems for the given water de-
mand in the region.

b) A Toolbox of Decision Support software will be de-
veloped in the form of individually packaged de-
tailed economic tools. They will be for accounting
and investment appraisal and are an inseparable
part of any feasibility study or business plan.

All the tools described above are meant to be sup-
porting tools for planning, installing and operating
ads systems successfully.

DISSEMINATION AND AWARENESS
RAISING, WP6

Although several r&d projects on desalination and
renewable energies have been realised, compiled mar-
ket information is still lacking. Documentation on fi-

nancial conditions and the business track record as
well as on the technical characteristics and system
quality are either missing or withheld.

The main goal of the dissemination activities is to in-
crease the knowledge about ads among relevant stake-
holders: to inform a wide audience about the experi-
ences, potentials and barriers for implementing ads;
and to offer tools and strategies to analyse a given situ-
ation pertaining to certain countries and regions.
Therefore, the results of the Adira project should ad-
dress a wide audience.

The planned dissemination strategies are intended
to convince different target groups that ads can suc-
cessfully contribute to solving existing water prob-
lems in certain areas in this world. This involves more
than conventional product and service information. It
is an attempt to inform, persuade, influence and moti-
vate. It is also an effort to gain acceptance for new tech-
nologies and to win over certain groups for imple-
menting it.

It is planned to utilise advanced communication
technologies and marketing skills to generate discus-
sions and promote information. The presentation of
benefits, perceived or real consequences and barriers
and the positive and negative influences of ads are to
be transmitted. By publishing experiences and lessons
learned, future mistakes may be prevented. Different
target groups will be addressed.

DISSEMINATION STRATEGIES

The different strategies and approaches for the dis-
semination of the project results will be used. The best
method to get the message across to the target audi-
ence must be determined. For example, their media
habits, living environment and the events they tend to
attend give insight here. One can also make use of for-
mal and informal networks and it is always good to
choose a mix of communication methods and chan-
nels (e.g. face to face, group, mass media, community
activities and mobilisation, conferences, workshops,
the internet etc.) as well as influential people. After se-
lecting certain channels, it is important to identify and
develop materials such as publications, booklets, post-
ers, brochures, etc. and to test if they really convey the
message. The following questions should be asked:
What is the message? Is it getting attention? Is it
clearly formulated? Is it relevant? Is it persuasive? Is it
credible? Is it generating the desired behaviours and
actions?

This description indicates clearly that this dissemi-
nation strategy involves more than general promo-
tional activities. The Adira team will have to adjust
their results, experiences and materials to make it eas-
ier for the target audience to understand and finally
choose and accept the promoted technologies. And
the team will have to “go where the traffic is”, because
it is easier to go to our audience than have the audi-
ence come to us.
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PROJECT OUTCOME

The major outcomes of this project will be the imple-
mentation of a large variety of different small-scale au-
tonomous desalination (ads) technologies powered
by renewable energy with an integral approach. The
following information will be available for each loca-
tion in the survey areas:

� Optimum desalination technology (or combination
of technologies)

� Energy supply concept for the desalination unit
and, if appropriate, taking the energy supply of
households into account

� Economic operation scheme (utility concept, oper-
ated by the residents, ...)

� Necessary actions for sustainable social integration
and development in small communities

� Necessary actions for raising awareness of the ex-
isting technologies among the end users of water

� Necessary measures to build up an operation and
maintenance infrastructure

� Necessary measures to build up the infrastructure
for small desalination units, the design, selection,
local participation in manufacturing, installation
and staff training

� Proposal to the national and regional government
on how to support the rural water supply infra-
structure.

CONCLUSIONS

In order to gain a wide and profound knowledge of
small-scale desalination units powered by renewable
energies under real working conditions, it is essential
to move out of the laboratories and to study the real
projects in the field. All the crucial and important
steps: the identification of suitable regions and sites,
the preparation of the project design, the implementa-
tion and operation of the systems, the setting up of
socio-technical monitoring and evaluation systems,
and the necessary adaptations in the field must be per-
formed. The summarised experiences gained at the lo-
cal level, the conclusions and the lessons learned, the
preferred frameworks at the national level, the formu-
lated master plans and the developed methodologies
will all be helpful to all countries and regions that de-
pend on sea water or brackish water desalination to
overcome water shortage problems in rural areas with
ads.
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EMPOWERS
BRINGING
CHANGE
By MONA BARGHOUT*

The Euro-Mediterranean Regional Program for Local Water Manage-

ment (EMPOWERS Partnership), is funded by the EC’s MEDA Wa-

ter Program and CARE International, and is implemented and facili-

tated in Egypt, Jordan and Palestine through a regional partnership

of 15 different national and international partners [Box 1].

*) Mona Barghout is EMPOWERS Regional Information Officer based
at INWRDAM, Amman Jordan, monainw@nic.net.jo, English Homepage:
www.empowers.info, Arabic Homepage: www.ar.empowers.info

Empowers Partnership is developing practical par-
ticipatory methodologies—with related tools and
guidelines—that influence bottom up planning,
and that lead to improved local water governance.

These will focus on their practical application at the lo-
cal level (that is governance at levels ranging from the
community to district/governorate).

The principle long-term goal of Empowers is to im-
prove the development and management of water re-
sources at the intermediate and local level by promot-
ing increased participation and representation of
stakeholders in planning and decision-making pro-
cesses. Empowers expects that its innovative partici-
patory planning and stakeholder processes—actively
involving end-users in local communities—will con-
tribute to improved long-term access and rights to wa-
ter by marginalized groups in the communities, as it
works on building capacities and raising awareness to
enhance the communities’ negotiation and claim mak-
ing power. While working at the same time, on creat-
ing an enabling environment that allows for the partic-
ipation of the different stakeholders including the
marginalized, to have collective acts (concerted ac-
tions) and make better decisions pertaining to water
management.

Empowers has also adopted the regional role of
disseminating information via a website (www.em�
powers.info) and documenting its field experiences

BOX 1: EMPOWERS FACILITATING PARTNERS

In Jordan:
� Ministry of Agriculture, Dept. of Water
� Queen Zein Al-Sharaf Institute for Development

(Zenid)
� Care International—Jordan

In Palestine:
� Palestinian Hydrology Group (Phg)
� Union of Agricultural Work Committees

(Uawc)
� Care International—West Bank/Gaza

In Egypt:
� Development Research and Technological

Planning Centre, at Cairo University (Drtpc)
� Nwrc, National Water Research Center of the

Ministry of Water Resources and Irrigation
� Ewp, Egyptian Water Partnership
� Federation for Environment Protection and

Improvement in Beni-Suef
� Care International—Egypt

Regionally:
� International Water and Sanitation Center (Irc),

in Delft, the Netherlands
� Inter-Islamic Network for Water Resource

Development and Management (Inwrdam),
Amman Jordan

� Care International (uk, nl)
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and lessons learnt on local water governance in work-
ing papers, guidelines, and tool kits. Empowers will
organize and participate in regional activities such as
workshops, conferences and cross visits to further dis-
seminate and exchange knowledge gained from the
field. This four-year ec funded project is expected to
end in April 2007.

EMPOWERS APPROACHES

Similar to what is taking place in other parts of the
world, there are trends at national levels in Egypt, Jor-
dan and Palestine to move towards Iwrm planning
and policy shifts towards decentralisation. Neverthe-
less, all these countries still face the fragmentation of
responsibilities among many players and lack stake-
holder involvement. Centralized management per-
sists, leaving intermediate level government staff and
end-users confronted with top-down implementation
of instructions, little autonomy, intermittent communi-
cation, and an overemphasis on troubleshooting and
complaint management. Furthermore, if water man-
agement is to be decentralized, the capacities for inter-
action, and tools to facilitate the processes (e.g., plan-
ning and end-user involvement) are lacking at inter-
mediate (Governorate/District) and local levels.
While on the stakeholder front, it is found that the
rights and specific needs for drinking and irrigation
water of marginalised groups in communities are
largely ignored. Conversely, with the weak—if not ab-
sent—civil society, any attempt to involve end-users/
community members in decision making processes
would be a challenge in itself. This absence is felt more
when women and marginalized groups in a commu-
nity are considered.

With the above problems in mind, and the assump-
tion that stakeholder involvement—particularly at in-
termediate and local levels—leads to more equitable,
efficient, and sustainable water resources manage-
ment, Empowers has been strongly advocating, devel-
oping and testing since late 2003 a participatory water
planning cycle for improved Iwrm; a cycle that is
firmly embedded in a Stakeholder Dialogue and Con-
certed Action approach (Sdca).

EMPOWERS PARTICIPATORY PLANNING
CYCLE (PWPC) [1]

Planning cycles are increasingly being used in the im-
plementation of programmes of Iwrm. The Empowers
planning cycle, in common with other planning cycles,
emphasises the need for decision-making that is based
on good quality information and the active involvement
of stakeholders or their representatives.

ITERATIVE APPLICATION WITH SUB-STEPS

The Empowers cycle is designed to be used with
both community (end-user) and district/governorate
level staff, as well as other stakeholders, facilitators

and/or the implementers of projects or programmes.
The cycle expressly makes room for reflection on les-
sons learned as the basis for further work—support-
ing an adaptive and learning based approach. It also
ensures that decision-making is both structured and
based on a clear and logical sequence of steps.

The Empowers cycle (Pwpc) consists of six princi-
pal steps (Fig. 3). Each step is further divided into sub-
steps (Fig. 4) that include a series of activities and re-
lated tools and outputs. Several participatory and
right-based tools have been developed or adapted to
support the processes taking place within each step.
The application of the Pwpc is designed to be iterative
in practice, with repetition of the steps more than once
within the process.

The first four steps of the cycle are designed to
guide a process of problem analysis and medium to
long-term visioning, in turn leading to the develop-
ment of strategies based on a thorough assessment of
key trends and scenarios. Based on these strategies it
then guides the development and implementation of
concrete plans/interventions that will help to achieve
the vision.
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MAIN OUTPUTS OF THE PLANNING PROCESS

In addition to village or governorate plans and ac-
tivities based on a shared and agreed upon water re-
source and water service visions; and on strategies for
achieving those visions, the process at village or
governorate level leads typically to a number of out-
puts including:

� Improved understanding of water related issues
� Improved communication and understanding:

horizontally between sectors and user-groups; and
vertically between actors at different levels

� Actions or interventions that are better aligned to
the needs and aspirations of stakeholders

Information on the Pwpc, its sub-steps, and related
tools are detailed in Empowers Working papers series
(papers 3, 4 and 5), and are available online for down-
load [1].

IMPLEMENTING THE CYCLE AND FACILITATION

Implementing the cycle, in practice, calls for a flexi-
ble process supported by strong facilitation to create
an enabling environment that makes possible the effec-
tive involvement of all relevant stakeholders—particu-
larly the poor and marginalized—in the different
phases/processes within the Pwpc. There is much iter-
ation between steps as problems are identified, ini-
tially in broad-brush terms, and then in increasing de-

tail. Therefore, work at the village level requires con-
stant consultation with the district/governorate,
while work at governorate level calls for improved col-
laboration between different actors—particularly with-
in government—and input from village level realities.
Many obstacles exist in terms of capacity and resis-
tance to change. Nevertheless, the experience of the
Empowers project has been largely positive, with ac-
tors at all levels finding themselves empowered
through interaction with each other. In Empowers,
the role of the facilitator is taken up by the project’s
country field teams in each of the three countries (Box 1).

STAKEHOLDER DIALOGUE AND
CONCERTED ACTION (SDCA)

As previously mentioned, the activities for this
planning cycle are firmly embedded in the Sdca
approach1. Sdca is an active and facilitated approach
to bring different actors to strategic consensus on how
to work together on specific issues of shared concern
[1]. By making explicit the different opinions, preoccu-
pations, perceptions, assumptions, and judgments
among the actors involved—Sdca identifies opportu-
nities to improve the exchange of information, social
organization, and decision-making between stake-
holders in order to create the proper conditions for in-
novations. Sdca enhances institutional and technolog-
ical innovation through active networking, involving
all the relevant actors including community members,
governments, ngos, academic institutions and the pri-
vate sector. At the same time it contributes to creating
awareness with respect to constraints and opportuni-
ties that affect the performance of the relevant actors.

Therefore, an important step in Empowers
operationalisation/implementation of the Pwpc, is
the establishment of stakeholder platforms for con-
certed action at three different levels (National,
Governorate and Village level—Fig. 5). In each of the
nine Empowers pilot villages and in consultation
with local government and ngo partners (Table 1) the
village water platforms are used for capacity building
and hands-on training for the involved community
representatives as they go through the different steps
of the Cycle, to formulate village-specific water devel-
opment plans and a set of appropriate community ac-
tions (interventions). It is noteworthy that when Em-
powers started out in the communities, it did not
bring with it a set of predetermined interventions to
be implemented in the target villages. But the decision
to which water-related problem the community was
to address first was a result of the deliberations taking
place within the platforms. Therefore we find the inter-
ventions selected for implementation varied from ad-
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Fig. 3:
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Fig. 4:
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1) A summary table that shows the linkages between the Em-
powers Pwpc and Sdca is available online in at http://

www.empowers.info/page/2197
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dressing problems related to drinking water, agricul-
tural water and/or sanitation.

Furthermore, these village platforms are essential
for the sustainability and follow up of the interven-
tions implemented in their community [2 and 3]. Estab-
lishing these platforms at the different levels is also im-
portant in promoting bottom up planning, and ensur-
ing that local activities are informed by and are related
to national policies. Additionally, these platforms will
become essential in the long-term hosting and scaling
up of the participatory planning and information man-
agement approaches developed by Empowers.

As a result of working with the village water plat-
forms and local governorate staff, each target commu-
nity currently has its own village water development
plans including a shared vision, strategies, and a list of
community water pilot projects that would best ad-
dress their problems and lead to the realization of
their vision. The village platforms worked twice
through the planning cycle, each time culminating in
the implementation of one or two of the proposed pi-
lots. The first round of the cycle served to test and fur-
ther develop Empowers tools and approaches in the
nine communities; and to build capacity, ownership,
and commitment, and bring those involved towards a
shared vision and a common understanding of Iwrm
and Sdca. The second round was used to refine the vil-
lages’ strategies and plans, and to identify the second
set of pilots to be implemented in their communities.

EXAMPLES FROM THE FIELD

After going over the different scenarios, strategies,
and proposed interventions, representatives in
Meithaloun’s (Box 2) village water platforms decided
on drilling an artificial recharge well to address the
problems arising from the recurrent inundations of

their agricultural land. Other interventions would
have been deemed more appropriate (e.g., dam), if it
were not for the problem fragmentation of land owner-
ship, Furthermore, the well was considered as the
most suitable solution since it will not only serve those
living in Meithaloun, but also those in the other sur-
rounding six villages. This pilot would also contribute
to achieving Meithaloun’s Vision (www.empowers.info/
page/2121) in reclaiming land and increasing culti-
vated areas. In the process of securing funds for the im-
plementation of this pilot (US $ 44,000), the commu-
nity donated one dunum (1000 m²) of land for the con-
struction of the well, and provided the labour for the
site preparation.
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Table 1:

GOVERNMENTAL
AND NGO
PARTNERS IN
EMPOWERS
VILLAGES
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Pilot
Communities

Key Stakeholders in EMPOWERS: Government—
National and Governorate / District levels
(without direct partners mentioned in Box 1)

In Egypt
Beni Suef District

� El Masharqa

� Manshe’t Kassab

� Ministry of Water Resources and Irrigation

� Ministry of Agriculture

� Potable Water Authority in Beni Suef Governorate

� Governorate of Beni Suef

� Ministry of Environmental Affairs

In Jordan
Balqa Governorate

� Subaihi

� Rwaiha

� Um Ayyash

� Ministry of Water and Irrigation

� Ministry of Agriculture

� Ministry of Social Development

� Ministry of Interior in Balqa Governorate

� Ministry of Planning

� Member of Parliament – Environment Committee

In Palestine
Jenin Governorate

� Qabatya

� Meithaloun

� Jalboun

� Palestinian Water Authority (PWA)

� Ministry of Agriculture

� Ministry of Local Government

� Ministry of Environment
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KASSAB VILLAGE (BOX 3)

When the 1st round of pilots addressed domestic
water supply, in the 2nd round, the Kassab village plat-
form selected several pilots to comprehensively ad-
dress the rising water table and sanitation-related
problems.

1) Construction of collective and/or household level
septic tanks for those houses that don’t have any
(Estimated pilot costs US $ 100,000)

2) Making use of the tractor provided earlier by EM-
POWERS, to provide regular dislodging of the sep-
tic tank and at lower rates ( Est. costs US$ 25,000)

3) In parallel to the above, conduct an awareness rais-
ing campaign on water conservation
As a result of working for the past two years in the

nine communities, encouraging experiences have
been noted. Villages and towns have now improved
access to water; once inactive community-based orga-

nizations are now better connected to their constituen-
cies, more accountable to marginalized segments in
their society, and are able to implement village water
projects; and marginalized groups are now better
aware and engaged within their community. They are
also able to prioritize water problems, negotiate with
government, propose water plans and implement
them.

REFERENCES:

1) Empowers Working Papers Series, April 2005.
Available at www.empowers.info/page/1057
wp1. Overall Vision and Approach of Empowers
wp3. The Empowers Planning Cycle for Iwrd&
Mwp4. Visions, Scenarios and Strategies for
Iwrd&m
wp6. Stakeholder Dialogue and Concerted Action

2) List of the community water projects implemented
in 2005 (first round of pilot projects)
Available at www.empowers.info/page/2200

3) The second round of pilots to be implemented in
2006. Community Water Projects for Sale.
www.empowers.info/page/2084
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BOX 2:

Meithaloun, 26 kilometers southwest of Jenin City,
Palestine, is the center of the southern Jenin villages
(total population ~25,000), and is bordered from its
northern side by the plain of Marj Sanour; one of
the most fertile areas within Jenin Governorate.
More than two thirds of Marj Sanour is owned by
Meithaloun inhabitants.

Only 20,000 dunums of Marj Sanour is culti-
vated mostly by rain-fed or irrigated vegetables,
with one quarter of the area covered by tree or-
chards. Given its nature as a closed basin*, in cer-
tain years, Marj Sanour becomes inundated and
forms a temporary lake. In the two years following
a good rainy winter (e.g., 1991/1992) the inundation
damaged 65% of the cultivated areas in the plain. In
addition to limiting the agricultural activity, recur-
ring inundations of Marj Sanour have caused a re-
duction in soil fertility due to leaching processes,
and the spread of undesired grasses and insects.
This in turn caused the extensive use of fertilizers
and pesticides by farmers to counter soil infertility
and the spread of undesired grass and insects.

*) The catchment area of Marj Sanour covers 60 km², with
a sunken rectangular-shaped area, that extends over
20 km².

BOX 3:

Mainly a farming community, Kassab and its five
satellite villages have a population size of 5850, and
are located 23 km² southwest of Beni Suef City,
Egypt.

Sanitation in Kassab is provided by septic tanks
that are cleaned using tractor pumps. Septic tanks
do not cover all houses, neither in the village nor in
the satellites. The conventional trenches and house-
hold cesspits are more widespread, as they are
more affordable. But with more houses getting con-
nected to the water network, these trenches are
causing environmental and health problems as leak-
age is raising the water table under their houses,
harmfully impacting public health and assets. Fur-
thermore, about 34% of the houses in Kassab do not
have any form of sanitation system.

EMPOWERS BRINGING CHANGE MONA BARGHOUT
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THE
EMWATER PROJECT
By Dr. ISMAIL AL BAZ, ANDREAS BETHMANN,
ANNIKA KRAMER, LUIGI PETTA, JULIKA POST
and CLAUDIA WENDLAND*

In many MEDA countries, waste water is not always adequately

treated, leading to the deterioration of the existing freshwater re-

sources and the Mediterranean Sea. Different framework condi-

tions in the countries call for different approaches to water and

waste water management - but also allow for mutual learning. The

EMWater partners aim to increase the awareness and exchange of

experiences with regard to innovative solutions in the treatment

and use of waste water treatment as well as to support the installa-

tion of new technologies. Experts from the field, decision-makers,

interested citizens and civil organisations are involved, based on a

sustainable approach to prevent water shortages and water deterio-

ration in the Mediterranean region.

*) Dr. Ismail Al Baz, Andreas Bethmann, Annika Kramer, Luigi
Petta, Julika Post and Claudia Wendland are project managers in the
EMWater project from InWEnt, Adelphi Research, ENEA and Ham-
burg University of Technology (TUHH)

PROJECT GOAL

Improving the security and safety of the water sup-
ply in the Mediterranean countries is one of the most
important factors for social, economic and political sta-
bility in the region and is, thus, the overall goal of the
EMWater project. EMWater aims to contribute to this
goal as a result of highlighting innovative solutions in
waste water treatment and promoting the reuse of re-
claimed water.

A more specific aim is to strengthen regional co-op-
eration and capacities by creating networks among ex-
perts, encouraging cross-border knowledge transfer,
implementing training programmes and developing
draft regional policy guidelines for waste water treat-
ment and reuse.

While the project, which started in 2003 and ends in
2007, is limited to 48 months, its measures are de-
signed to create long-term, positive effects in the re-
gion. The primary result of the project will be an in-
crease in the efficiency and effectiveness of waste wa-
ter management, waste water treatment and reuse in
the target countries of Turkey, Jordan, Lebanon and
Palestine.

PARTNER’S NETWORK

The EMWater project consortium consists of four
EU partners—InWEnt Capacity Building Interna-
tional [1], Germany, Hamburg University of Technol-
ogy (Tuhh) [2], Germany, Adelphi Research [3], Ger-
many and the National Agency for New Technology,
Energy & Environment (Enea) [4], Italy—and five
Mediterranean partners—Yildiz Technical Univer-
sity [5], Turkey, University of Balamand [6] and Leba-
nese American University (Lau) [7], Lebanon, Al al
Bayt University [8], Jordan and Birzeit University [9],
Palestine.

All of the Mediterranean partners are established
scientific institutions with experience in water-related
issues. Their responsibilities include: the collection
and evaluation of relevant data on water topics, dia-
logue with the local authorities and other stake-
holders, and organising the implementation of
planned measures and follow-up activities. The Euro-
pean partners assist the Mediterranean partner coun-
tries in all the steps of the implementation. Local and
regional steering committees consisting of different
stakeholder representatives advise the EMWater part-
ners when it comes to project implementation.

COUNTRY STUDIES

As one of the first activities of EMWater, the current
situation and future perspectives of the water and
waste water sector in the target countries were as-
sessed. The main findings can be summarized as fol-
lows:

While Jordan and Palestine are already seriously af-
fected by water scarcity, Turkey and Lebanon are
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likely to face water shortages within the next decades.
It is not only the increasing demand but also the pollu-
tion of the water resources through the excessive use
of fertilizers and the uncontrolled discharge of munici-
pal sewage which are of great concern. While a consid-
erable number of waste water treatment plants have
been built (Jordan and Turkey) or are planned (Pales-
tine and Lebanon), there are vast accumulated needs
and the majority of the waste water is still inade-
quately managed and treated. In rural areas several de-
centralized, small-scale waste water treatment sys-
tems have been built in recent years. Most of them en-
tail secondary treatment resulting in water that may
be suitable for reuse. Such alternative water resources
are needed, but reuse applications are still very lim-
ited (except for Jordan). Successful demonstration pro-
jects and public awareness programs are necessary to
convince people of the benefits. To gain acceptance, ef-
fective treatment systems and quality standards are
most important. Turkey and Jordan have adopted stan-
dards for wastewater treatment and reuse, but they
are not fully enforced. Palestine and Lebanon are still
waiting for the adoption of standards.

EMWATER DRAFT POLICY GUIDELINES

In order to support political decision-making in
waste water management and to assist in planning
and implementing related projects in the Meda re-
gion, the EMWater Project is developing draft guide-
lines for waste water treatment and reuse.

The main target group are officials at the municipal
level, i.e. people who might not have a background in
engineering or natural sciences. Therefore, the guide-
lines will not present detailed information on e.g. tech-
nological or biological aspects of waste water manage-
ment. Rather, they intend to present the main criteria
for decision making in a concise way—easy to under-
stand and in a short form, using figures and tables as
much as possible. The contents were selected based on
a needs’ survey conducted among stakeholders from
the target countries. With the guidelines, decision-
makers will be enabled to take into account all the rele-
vant framework conditions, to consider all the rele-
vant costs in respective projects, and to perform a pre-
selection of appropriate technologies for waste water
treatment and reuse.

The reader will be referred to existing literature for
more detailed information, lists of references and
other sources of information will be provided. The
guidelines are, therefore, also useful for other stake-
holders such as ngos or consultants active in the field,
or authorities at the national level.

CAPACITY BUILDING PROGRAM

Based on a training needs’assessment conducted in
2003, a capacity building program was developed and
agreed with the stakeholders in the region:

Every year local and regional training courses of
two to six weeks are aimed at professionals from the
field. While the local trainings are designed to deepen
the background knowledge, the regional trainings are
train-the-trainer programs to promote a sustainable
spread of knowledge and strengthen regional co-oper-
ation. The topics of the training courses focus on the
design, construction, operation and maintenance of
small-scale waste water treatment plants, the ecologi-
cal sanitation, the reuse of reclaimed water, policy
guidelines, cost calculations, public awareness and en-
vironmental impact assessment. Since 2004, more
than 900 participants from the region participated in
this training program and a third series will be imple-
mented in 2006.

E-LEARNING

The EMWater e-learning platform offers advanced
training for professional engineers. In 40 hours of on-
line learning, participants can improve their know-
ledge in appropriate waste water treatment and reuse
technologies, operation and maintenance, quality stan-
dards, and cost recovery planning. Online learning
has proved to be very efficient for capacity building es-
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pecially in this region where travelling often has high
limitations. Participants can work at flexible times, in-
dependent of the location and exchange their know-
how with international experts from the fields via fo-
rums and chats.

Around 60 participants actively attended the two
training courses conducted in 2004 and 2005. Another
three web-based training courses are planned for the
years 2006 and 2007.

PILOT PLANTS

Five EMWater pilot plants have been designed to
apply suitable low-cost technologies for waste water
treatment and reuse in a local context, for both demon-
stration and training purposes. The plants have been
designed for an average 10 m3/d flow-rate. They will
be realised on university campus or in existing full
scale Wwtps areas, provided there is a connection to
existing sewer networks. In such a way, real waste wa-
ter feeding is allowed and the final disposal shall be
made easier.

The treatment technologies of the pilot plants have
been selected so as to allow compliance with local leg-
islation on waste water reuse and to make the opera-
tion and maintenance easier. Accordingly, simple and
well consolidated technologies will be applied, such
as: two stage anaerobic and aerobic treatment (Uasb +
constructed wetlands or Abr + Rbcs) respectively for
Turkey and Palestine; aerobic treatments (extended
aeration and contact-stabilisation) will be realised in
Jordan and Lebanon. In all cases, tertiary treatment
will be provided by filtration and disinfection (uv or
chlorination). Different treatment schemes will be
compared according to their results after a significant
working period.

Four of the five pilot plants will be constructed by
local companies. They are expected to start operation
in August 2006.

PUBLIC AWARENESS

All project activities are accompanied by measures
to raise public awareness of waste water management
and reuse. Beside regular information in the media, a
video will be produced to disseminate the results of
the project and promote waste water reuse. Also, at
the end of the project, a handbook presenting innova-
tive solutions for waste water management in the
Meda countries will be published based on the overall
results of the project. The development of human re-
sources and water reuse aspects are a major part of the
handbook.

EMWATER REGIONAL CONFERENCE

The EMWater regional conference “Efficient Man-
agement of Waste Water, its Treatment and Reuse in
the Mediterranean Countries” will take place in

Amman, Jordan, from 30 Oct. to 01 Nov. 2006. The con-
ference is designed to foster the exchange of experi-
ence and present the state-of-the-art of issues such as
low-cost technologies, the operation and management
of waste water treatment, the decentralization of
waste water treatment, ecological sanitation and
waste water reuse.

Also see www.emwater-conference.org for registra-
tion and the submission of abstracts and papers for the
EMWater regional conference.

REFERENCES

[1]http://www.inwent.org
[2]http://www.tuhh.de
[3]http://www.adelphi-research.de
[4]http://www.enea.it
[5]http://www.yildiz.edu.tr
[6]http://www.balamand.edu.lb
[7]http://www.sas.byblos.lau.edu.lb
[8]http://www.aabu.edu.jo
[9]http://www.birzeit.edu
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THE IMPROVEMENT
OF IRRIGATION WATER
MANAGEMENT IN
LEBANON AND
JORDAN—IRWA
By MANUEL ANCILLOTTI*

The Improvement of Irrigation Water Management Project in Leba-

non and Jordan (IrWa project) is a regional project designed to ad-

dress the problems related to water management in agriculture in

the two countries. The project covers two prominent agricultural ar-

eas in the Region, notably the Bekaa Valley in Lebanon and the

Ghor (Jordan Valley) in Jordan.

*) Manuel Ancillotti is IRWASenior Project Manager,
icujord@go.com.jo, www.irwaproject.com

WHO WE ARE

IrWa is co-financed by the European Commission
(Euro-Mediterranean & Regional Programme for Lo-
cal Water Management) and implemented by the fol-
lowing consortium:
� Icu: Istituto per la Cooperazione Universitaria,

Rome (Italy).
� Avsi: Associazione dei Volontari per il Servizio

Internazionale, Milan (Italy).
� Cesal: Centro de Estudios y Solidaridad con

America Latina, Madrid (Spain).
� Lra: Litani River Authority (Lebanon).
� Ncartt: National Center for Agricultural Re-

search and Technology Transfer (Jordan).

IRWA OBJECTIVES

IrWa aims at achieving two specific water-related
objectives namely: improving the irrigation efficiency
in areas of the Central—Southern Jordan Valley and
optimizing the agricultural exploitation of lands along
the Litani River, between Lake Qaraoun and the vil-
lage of Bar Elias. Positive effects on crop production
and farmers’ incomes are expected from this interven-
tion.

MAJOR PROBLEMS IN JORDAN

The King Abdullah Canal (kac) is the main source
of water for irrigation in the Jordan Valley. Due to the
presence of rural settlements along its path (over 100 km)
and the watershed conditions, the water quality deteri-
orates progressively from North to South, especially
after the confluence in the Canal of treated waste wa-
ter (As-Samra treatment plant). The problem is particu-
larly severe during the hot season, when blending wa-
ter becomes compulsory to meet the increased water
demand for irrigation. Algae and miscellaneous float-
ing bodies (polystyrene, plastic materials, organic and
inorganic waste) enter the water carriers and interfere
with the hydraulic functionality of the irrigation net-
works.
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In areas where the canal turn-outs are not equipped
with a proper filtration system, the clogging and dete-
rioration of the flow limiters and water meters, inten-
sive maintenance needs along with the illegal opening
or by-passing of the Farm Turn-out Assemblies (fta),
are being detected as the major effects of the poor phys-
ical water quality.

At farm level, the irrigation systems are usually de-
signed on an empirical basis. The filtration require-
ments for the use of drip irrigation systems in general
are not met, with negative effects on the irrigation uni-
formity/efficiency and the life-span of the dripping
lines (drippers or G.R. are replaced every two years on
average). Farms in the Jordan Valley are usually
equipped with poorly designed horizontal sand fil-
ters, supplied by local manufacturers. Moreover the
use of gravel as filtration media and the inadequate op-
eration and maintenance of the filters (back-flushing,
replacement of the media, regular removal of bacterial
slime etc.) definitely make the filtration ineffective.

PROJECT APPROACH

The foregoing problems are being addressed on a
pilot basis, at both Canal level and on-farm level. More
specifically, the project will equip at least one turn-out
of the King Abdullah Canal with a two-stage auto-

mated filtration system. Expected results are the pre-
vention of the clogging phenomena and the deteriora-
tion of the Fta’s, with minimal operational & mainte-
nance costs.

Field activities will focus on the optimisation of the
irrigation networks in selected pilot farms, accompa-
nied by the promotion of proper filtration system and
fertigation techniques.

PLANNED AND ONGOING ACTIVITIES

Over 350 ha of fertile arable lands in the Central Jor-
dan Valley (D.A.1 30—Damieh) are in the process of
benefiting from an upstream filtration that will be in-
stalled at turn-out 70 of the King Abdullah Canal. The
system consists of two stages: a self-cleaning pre-filter-
ing grid made of stainless steel bars, with automated
trash removal, and a downstream primary filtration
station comprising four automatic 10 mesh self-cleaning
screen filters, with a total filtering capacity of 6,000 m³/
hour.

At on-farm level the intervention consists of the fol-
lowing actions: selecting a number of pilot farms lo-
cated at various Turn-outs in the Central-Southern Val-
ley, assessing their irrigation systems, defining their
needs in terms of pump performances, filtration capac-
ity, and dripping lines, applying improved sand fil-
ters, training the contact farmers on water manage-
ment and o&m, disseminating the know-how through
extension activities.

The contact farmers will be selected amongst the
members of water users’ associations and producers’
associations sponsored by other projects (Mrea2 and
Gtz3), so as to provide indirect support to those associ-
ations, encourage the membership and ultimately en-
sure the sustainability of these actions.

21

THE IMPROVEMENT OF IRRIGATION WATER MANAGEMENT IN LEBANON AND JORDAN—IRWA MANUEL ANCILLOTTI

1) Development Area

2) Mission Régionale Eau Agriculture – Ambassade de

France en Jordanie

3) German Technical Cooperation – Water Resource Manage-

ment in Irrigated Agriculture

�� Fig. 2:

DEVELOPMENT
OF ALGAE IN
THE KAC

� Fig. 3:

FTA TAMPERED
BY USERS

SUSTAINABLE WATER MANAGEMENT 2-2006



The sand filters are those which best meet the filtra-
tion requirements in the farming conditions in the Jor-
dan Valley since they are effective against both or-
ganic and inorganic pollutants. However their effec-
tiveness is contingent on the filter design and capacity,
as well as factors such as the type/quality of the media
used and the adoption of correct operation and mainte-
nance practices. IrWA in cooperation with Mrea will
promote the use of improved local-made vertical fil-
ters (single or double tank, flat bottom, adequate num-
ber/distribution of diffusers etc.), proper media (silica
or 0.5 - 1.2 mm quartzite) and adequate operation prac-

tices (back-flushing should be activated whenever the
in/out pressure differential reaches 0.5 bars). A proto-
type of the improved sand filter (designed by Mrea)
is ready to be adopted in pilot farms.

The IrWA activity plan also includes the applica-
tion and dissemination of appropriate tools and
fertigation techniques, so as to mitigate widespread,
severe phenomena of over-dosage and soil accumula-
tion of nutrients (especially N). To this end, pilot farms
will be equipped with progressive fertiliser injectors
and contact farmers trained on dose calibration,
fractioning and distribution scheduling.

The project focus for 2006 - 2007 will be on the train-
ing and extension, associated with the collection and
analysis of field data in view of the IrWa Project Re-
gional Conference.

PROGRESS TO-DATE

The two-stage filtering system at the turn-out 70 of
the KAC will be installed during the second semester
of this year (tendering is ongoing). Ten pilot farms
were selected in cooperation with Mrea amongst the
members of a newly registered Association of Melon
Producers, while six pilot farms were selected amongst
the members of a Gtz-sponsored Water Users’ Associ-
ation.

The irrigation systems were assessed in all selected
pilot farms in view of their optimisation. The procure-
ment of the needed equipment (pump-engine assem-
bly, sand filters, fertiliser injectors and pipes) is ongo-
ing.

With the aim of enhancing the capacity of the local
partner institution, IrWa/Jordan has renovated and

22

Fig. 4:

IMPROVED
DOUBLE-TANK
FILTER IN A PILOT
FARM (MREA
DESIGN)

Fig. 5:

FIELD TRIALS
AT NCARTT IN
DEIR ALLA

THE IMPROVEMENT OF IRRIGATION WATER MANAGEMENT IN LEBANON AND JORDAN—IRWA MANUEL ANCILLOTTI

SUSTAINABLE WATER MANAGEMENT 2-2006



upgraded the Laboratory for soil and water analysis of
the Ncartt Station at Deir Alla (Jordan Valley). The
same station has hosted field trials about on-farm fil-
tration techniques on different crops. Furthermore,
Ncartt extension agents were provided with three
training courses in the areas of “Communication man-
agement”, ”Design of irrigation networks” and “Ferti-
gation”.

THE PROJECT ADDED VALUE

IrWa project aims at strengthening the local part-
ners capacity in terms of facilities and human re-
sources. Through coordination between the local part-
ners, provision of reciprocal support and also network-
ing with other projects dealing with water manage-
ment, IrWa will contribute to enhancing the coopera-
tion on irrigation water issues at both national and re-
gional level.

IRWA PROJECT PARTNERS:

The consortium of this project consists of two
Meda partners and three eu partners. Icu is an Italian
ngo with a focused scope on development coopera-
tion and is the leader of the implementing consortium.

MEDA PARTNERS ARE:
In Jordan: The National Centre For Agricultural Re-

search & Technology Transfer (Ncartt); in Lebanon:
The Litani River Authority (Lra).

The eu Partners Are: Icu—Istituto per la Co-
operazione Universitaria, Rome (Italy), Avsi—Asso-
ciazione Volontari per il Servizion Internazionale, Mi-
lan (Italy), Cesal—Centro de Estudios y Solidaridad
con America Latina (Spain).

CONTACTS

Jordan Office: Tel/fax +962 (6) 5627606,
icujord@go.com.jo
Lebanon Office: Tel / Fax +991(1) 966099,
emilio.maiandi@ avsi.org,
IrWAWeb site: www.irwaproject.com
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ISIIMM:
INSTITUTIONAL AND
SOCIAL INNOVATIONS
IN IRRIGATION
MEDITERRANEAN
MANAGEMENT
By MICHEL SOULIÉ*

“Promoting an integrated and balanced management of water re-

sources by reconciling respect for the environment with economi-

cally viable irrigated agriculture” is an objective of a local dialogue

operation between farmers, development professionals and various

stakeholders. This concept has served as a reference for the construc-

tion of the ISIIMM project led by Agropolis International (France).

*) Dr. Michel Soulié is Project Head, Water Officer at Agropolis Inter-
national, Montpellier, France, soulie@agropolis.fr

GENERAL BACKGROUND

Isiimm is a Euro-Mediterranean regional project
funded by the European Commission “eu-Meda Wa-
ter Initiative” involving Egypt, France, Italy, Lebanon,
Morocco and Spain. The aim of the Isiimm project is to
share experiences, knowledge and build new perspec-
tives for sustainable water management in Mediterra-
nean agriculture. Its goal is to overcome current con-
tradictions associated with local water management
in Mediterranean catchment areas through innovative
institutional solutions, based on a common under-
standing of six key mechanisms: social, institutional,
historical, agricultural, territorial and hydrological/
hydraulic.

Therefore, a comparative, progressive and partici-
patory approach is driven between different actors
coming from the selected case studies in Morocco,
Egypt, Lebanon, Italy, France, and Spain where water
is a central topic issue to social and economic life.

The ambitious and challenging purposes of the
Isiimm project are built upon a framework of regional
network co-operation systems, using five main lan-
guages: Arabic, English, French, Italian and Spanish.
Many multi-national and multi-sectoral teams work
together with the support and organisational efforts of
project partners and under the overall co-ordination
of Agropolis.

In order to capitalise and disseminate Isiimm re-
sults, an information system is at the centre of all of the
project activities: Osiris (Organisation System for In-
formation and Research on Irrigation and Societies).
Comparative studies and comprehensive approaches
to the diversity of co-ordination between institutions
will be integrated within Osiris for future use in insti-
tutional innovations (www.isiimm.agropolis.fr).

WHAT DOES THE ISIIMM PROJECT
WANT TO ACHIEVE?

We are working on 11 specific case studies inside
the river basins of six Mediterranean countries (Fig.1).
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In building visions and arrangements for the sustain-
able management of water resources, the project in-
volves local partners, water users, development
agents, researchers, ngos, public services and adminis-
trations. With a primary objective to help local rural
communities adapt to the emerging problems result-
ing from pressures on water resources, two priorities
guide the project: a) working with local irrigation or-
ganisations; and b) working with the development
professionals.

ISIIMM PROJECT ORGANISATION

The project consortium comprises five Meda part-
ners and seven eu partners. Agropolis in France is the
leading member of the consortium and assures all ad-
ministrative and coordination duties through a Coor-
dination Unit.

In each country there is a National Coordinator in
charge of implementing the project in his country and
a Facilitator for each case study. A Scientific Council
and a Coherence Group give advice to guarantee the
efficiency of the project. A total of 25 persons are work-
ing on the project.

The Isiimm consortium is comprised of twelve part-
ners including ngos or Associations for local develop-
ment and scientific institutes.

THE MEDA PARTNERS ARE:

In Egypt: Center for Rural Development Researches
and Studies (Crdrs), Egyptian Association for Sus-
tainable Rural Development (Earsud)
In Lebanon: Chambre de Commerce, d’Industrie et
d’Agriculture de Zahle et de la Bekaa (Cciaz)
In Morocco: University Cadi ayyad (Ucam), Associa-
tion Al Majal

THE EU PARTNERS ARE:

In France: Agropolis, Chambre Régionale d’Agri-
culture du Languedoc-Roussillon (Cralr), Ver-Seau
Développment

In Italy: Autorità di Bacino dei fiumi Isonzo, Taglia-
mento, Livenza, Piave, Brenta-Bacchiglione (Abaa),
Fondazione Eni Enrico Mattei (Feem)
In Spain: Universidad Politecnica de Valencia (Upv),
Unidad Sindical de Usuarios del Júcar (Usuj)

HOW DOES THE ISIIMM PROJECT WORK?

Three main activities are being developed with the
participation of the target groups.
1) Diagnostics for action in each of the 11 river basins

are leading to new water-sharing behaviour and in-
stitutional innovations.

2) A wide series of training workshops and seminars
are enabling the target groups to gain a wider vi-
sion of the problems in Mediterranean irrigation
management and more references to solve them in
more suitable ways.

3) An extensive information system called Osiris is al-
ready enabling target groups to access information
about the Isiimm case studies and compare this
with their own situations.
Together this forms the basis for an “apprentis-

sage” of all the dimensions associated with the issues
of collective water management. In addition, a con-
certed effort is being coordinated to distribute this in-
formation through books, films, newsletters, guides
and other media.

IMPLEMENTATION AND FIRST RESULTS

The project is implemented through three main
phases: 1) case studies statements; 2) thematic and ex-
change seminars and 3) dissemination and final outputs.

The first phase has been devoted to national and lo-
cal case studies, drawing up a statement of conditions
and aims for each river basin and country using a par-
ticipatory approach and based on existing documenta-
tion plus the scientific assessment of the Isiimm ex-
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perts. The approach also assesses institutional organi-
sation and practices. During this first phase, numer-
ous meetings were held at local and national levels
with water users and institutional stakeholders.

International thematic meetings and exchange sem-
inars and workshops were the main activity during
the second phase. The most important were: Imple-
mentation of the eu Framework Directive (Spain),
Communication Strategy and Tools Workshop (Spain),
Comprehensive Assessment of Water Management in
Agriculture (in collaboration with Iwmi in France),
Mediterranean Irrigator Communities Meeting, Insti-
tutional aspects of Iwrm in arid, semi-arid and irri-
gated rural areas (in collaboration with Rmsu, Em-
powers, Irwa, Medwa in Lebanon), Mountain Irriga-
tion in Morocco. Exchange seminars were intensively
developed between water users of all the countries in-
volved in the project.

In total, 18 international workshops and seminars
and around 35 local and national meetings and semi-
nars were organised with the participation of more
than 1500 persons.

During 2005 - 2006 a demonstration technical mi-
cro-project is developed. This project called “SWaM-
MA” (Solid Waste Management in Mostafa Agha) is
implemented by the farmers in an Egyptian village of
the Nile Delta. The objective is to increase the water
quality in the irrigation canals by collecting and reus-
ing domestic and agricultural solid wastes in a rural
community (www.isiimm.agropolis.fr/swamma).

WHAT IS THE ADDED VALUE OF THE
ISIIMM PROJECT?

Isiimm is building common knowledge and a com-
prehension of the social and institutional aspects of ir-

rigation management in the Mediterranean and creat-
ing adapted institutional tools. It is enabling and creat-
ing new perspectives for irrigation development poli-
cies and for innovation at the local level through guide-
lines and the documentation of the 11 Isiimm case
study river-basins. It contributes to mutual learning
and knowledge transfer at local, national and regional
level.
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GENERAL INFORMATION

Project’s cost: 5.7 Million Euros
Duration: 48 months
Estimated end: April 2007

CONTACT ISIIMM:
Domaine de Lavalette
859 rue Jean-François Breton
34093 Montpellier Cedex 5
France
Tel +33 (0)4 67 61 29 40
Fax +33 (0)4 67 52 28 29
www.isiimm.agropolis.org

Institutional and Social Innovations in
Irrigation Mediterranean Management
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THE MEDAWARE
PROJECT
DEVELOPMENT OF TOOLS AND GUIDELINES FOR THE PROMOTION OF THE
SUSTAINABLE URBAN WASTEWATER TREATMENT AND REUSE IN THE AGRI-
CULTURAL PRODUCTION IN THE MEDITERRANEAN COUNTRIES

By SIMOS MALAMIS, KONSTANTINOS MOUSTAKAS
and MARIA LOIZIDOU*

The MEDAWARE project promotes sustainable strategies for the

treatment and reuse of waste water. This is achieved through a se-

ries of activities including the identification of the existing situa-

tion in the participating Mediterranean countries, the development

of appropriate guidelines and specifications, the development of a

database and a software tool that will guide the efficient treatment

and reuse of waste water and the organization of a series of dissemi-

nation activities aiming at the diffusion of know-how, at awareness

raising and at training.

*) Simos Malamisis is Civil Engineer (MEng, MSc); he is PhD Candidate
at the National Technical University of Athens,
smalamis@central.ntua.gr, malamis.simos@gmail.com
Konstantinos Moustakas is Chemist, he is PhD canididate at the
National Technical University of Athens, konmoust@central.ntua.gr
Maria Loizidou is Professor at the National Technical University of
Athens, mloiz@orfeas.chemeng.ntua.gr, www.uest.gr/medaware/

PROJECT PARTNERS

The Medaware project is funded by the European
Commission Euro-Mediterranean Regional Program
for Local Water Management. It commenced its activi-
ties in May 2003 and is planned to finish in October
2007. Nine partners from eight different countries par-
ticipate in the project:

� The National Technical University of Athens from
Greece (coordinator)

� The Automation, Robotics, Manufacture and Infor-
mation Technology Centre from Spain

� The Agricultural Research Institute of Cyprus
� The Jordan University of Sciences and Technology
� The American University of Beirut from Lebanon
� The University of Chouaib Doukkali from Morocco
� The Istanbul Technical University from Turkey
� The Middle East Technical University from Turkey
� The Ministry of Environmental Affairs from Palestine

OBJECTIVES

The main objectives of the project are [1]:
� To identify the existing situation prevailing in the

participating countries with respect to water and
waste water management policies, the operation of
urban waste water treatment plants (Uwwtps), the
applied effluent disposal methods and practices,
the potential negative impacts caused by the non-
sustainable operation of the waste water treatment
and disposal methods with emphasis placed upon
waste water reuse in agriculture

� To develop specifications for the urban waste water
treatment technologies and systems

� To develop specifications for the waste water agri-
cultural reuse methods

� To develop appropriate tools and a database for the
effective control and monitoring of the operation of
Uwwtps

� To develop a multi-criteria, user friendly software
that will guide the responsible authorities towards
the efficient operation of waste water treatment
plants and towards the most effective solutions in
terms of health and safety for the agricultural reuse
of the produced effluent

� To organize a series of training workshops, confer-
ences, pilot studies and farmer education days aim-
ing at capacity building, information and know-
how transfer and the raising of awareness

� To establish a network between the authorities of
the Mediterranean Countries for the exchange of
information and the intra-regional transfer of expe-
rience

PROJECT PROGRESS

The existing situation in each participating country
has been identified and described. More specifically,
the following information was collected for the coun-
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tries of Turkey, Cyprus, Morocco, Jordan, Palestine
and Lebanon [2]:
� Climate, population and economic growth
� Volume of surface water, groundwater, water de-

mand (agricultural, industrial, domestic), water
supply network and coverage (urban and rural),
origin of irrigation water

� Agricultural areas, cultivable areas and types of
crops cultivated

� Number, location, capacity and population served
by existing waste water treatment plants

� Presentation of the technology adopted in each
waste water treatment plant (Wwtp) and presenta-
tion of data on the effluent quality and on the re-
moval efficiency of selected Wwtps

� Impacts caused by the operation of the Wwtp

� Determination of current effluent disposal prac-
tices

� Identification of the relevant institutional frame-
work, relevant policies, legislative framework and
actors involved

SUCCESS STORIES

Several best practices and success stories were ana-
lyzed concerning wastewater treatment and reuse fo-
cusing on irrigation. The success stories were chosen
from a variety of countries including the participating
countries, other Mediterranean countries (Israel and
Tunisia), eu Member States (Italy, Greece, Spain,
France) and other countries based on their relevance
to the Mediterranean context (usa-Florida-California,
Australia, Kuwait, Mexico, Saudi Arabia). Further-
more, site visits took place to the islands of Tenerife to
the Uwwtp of Santa Cruz, to the water reservoirs of
San Isidro, El Saltadero and San Loren, to tertiary and
desalination treatment units in San Lorenzo and to re-
use schemes. In addition, site visits took place to the
tertiary waste water treatment and reuse systems in
the city of Vitoria-Gasteiz in Spain (Figures 2 & 3).

Within the framework of Medaware all waste wa-
ter treatment and reuse technologies, processes and
systems which can be adapted to the Mediterranean re-
gional context were analyzed in terms of the technol-
ogy, operational efficiency, energy consumption, so-
cial impacts, cost, safety and health aspects. All the ef-
fluent treatment standards currently in place in the
participating countries were reviewed with respect to
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the end use of the treated waste water. Fact sheets
were developed for different processes including
coarse solids reduction, grit removal, primary sedi-
mentation, flotation, activated sludge, trickling filters,
rotating biological contractors, lagoons, anaerobic bio-
logical processes, biological nitrogen removal, phos-
phorus removal, disinfection, membrane filtration pro-
cesses, activated carbon adsorption. The Fact Sheets in-
clude the process description, the comparison of avail-
able technologies, the important design criteria and pa-
rameters, typical effluent characteristics and cost fig-
ures. In addition, the prominent regulations and
guidelines (who Guidelines, California Regulations,
us epa Guidelines) and the reuse standards in the par-
ticipating countries and in other Mediterranean coun-
tries (Italy, Spain, Israel) were reviewed.

The presence of specific pathogens and their im-
pact on human health were investigated, the groups of
population which are at risk were determined and the
restrictions on the types of crops irrigated with waste
water were analyzed [2].

GUIDELINES

The Medaware project has developed tools and
guidelines (1) for the dynamic control and monitoring
of Uwwtp, (2) for setting and reviewing internal tar-
gets or programs for the ongoing environmental im-
provement of the operation of Uwwtps and (3) for
quality control methods, used as trouble-shooters
when an existing treatment process is not properly
controlled. Furthermore, specific guidelines have
been developed for sampling and chemical measure-
ments and analyses. This allowed the subsequent de-
velopment of standard protocols for sampling and for
analyses in order to enable the proper storing of data.

DEVELOPMENT OF A DATABASE

Within the framework of the project a suitable data-
base has been developed in order to control and moni-
tor the operation of Uwwtps. The database consists of
tables (sampling, measurement and plant data tables),
data forms for introducing new data into database ta-
bles, operation forms for summarizing unit data and il-
lustrating operation, report data sheet with data and
statistical analysis and reports for the submission of
data to the appropriate authorities. Currently, the
working team of the project is developing a software
tool that will apply a scoring system in order to rank al-
ternative waste water treatment processes based on
the potential of the safe reuse of the final effluent. This
tool will guide the responsible authorities in the effi-
cient development and operation of waste water treat-
ment plants aiming at the safe reuse of waste water.
The evaluation criteria that will be considered by the
software tool in order to rank the alternative waste wa-
ter treatment options have been under discussion
among the partners. The partners have provided con-
siderable feedback in terms of the criteria they con-

sider important to be included in the software tool.
Upon the completion of the software tool, all partners
will be trained to use it through suitable pilot studies
that will take place in each Meda country. The philoso-
phy of the software tool is shown in Figure 4.

DISSEMINATION ACTIVITIES

Medaware involves a wide range of dissemination
activities. More than 30 publications and presenta-
tions have been made in Journals and Conferences.
Furthermore, press announcements have been made
and a live TV program has been shown. The electronic
format of the publications can be found at the project
website www.uest.gr/medaware. Furthermore, a two
day training workshop took place in each one of the
six Meda participants (six training workshops in to-
tal) focusing on waste water treatment technologies
and systems (day one) and on reuse technologies and
systems (day two). In these workshops, relevant ac-
tors were invited to participate. All six seminars were
well attended. An International Conference was orga-
nized in Nicosia, Cyprus on the 15th - 16th of September
2005 with approximately 200 participants from various
countries. Another International Conference took place
in Marrakech, Morocco on the 8th - 10th of June 2006
(www.uest.gr/medaware/meda_conference/index.htm).
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This Conference (International Conference on Sustain-
able Water Management, Rational Water Use, Waste
Water Treatment and Reuse) has been organized in col-
laboration with Zer0-M, which is also a Meda Water
Project. Furthermore, all partners have distributed
leaflets and/or brochures to relevant authorities.

CONCLUSIONS

The expected results of the project are the intra-re-
gional transfer of knowledge, the increase of the
awareness of relevant problems and opportunities,
the reinforcement of capacity-building to promote the
active involvement of actors involved in water plan-
ning and waste water management, the dissemination
of information on the role and the effectiveness of
training in spreading awareness with respect to oppor-
tunities for waste water reuse, the sustainable opera-
tion of waste water treatment plants and the training

of all project target groups e.g. farmers, operators and
competent authorities on the waste water sustainable
management and safe reuse. The developed guide-
lines, specifications and the operational software tool
will promote the sustainable operation and control of
Uwwtps and the efficient and safe reuse of waste wa-
ter in agriculture.
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REGIONAL EMWATER PROJECT CONFERENCE 2006
EFFICIENT MANAGEMENT OF WASTEWATER TREATMENT AND REUSE IN THE MEDITERRANEAN COUNTRIES

Amman, Jordan from 30. 10 to 01. 11. 2006

Wastewater reuse management is one of the challenges all

MEDA countries will have to deal with in the coming decades.

All MEDA countries are currently facing serious problems re-

garding the supply of sufficient water resources to cover

their increasing water demands. In the year 2025, countries like Jor-

dan, Israel and Palestine will have less than 150 cubic meters per ca-

pita and year. Other countries like Syria and Lebanon, at present classi-

fied as ‘’water rich’’, will also face similar water stress problems dur-

ing the next two decades. Therefore, these countries need water strate-

gies that have to take into account alternative measures to cope with

this situation. Wastewater reuse is one of the essential options MEDA

countries have to consider for the development of their national water

policies and strategies.

MAIN CONFERENCE THEMES ARE:
� Appropriate and non-conventional wastewater treatment technologies

� Operation and maintenance of wastewater treatment systems

� Health and environmental aspects of WWT

� Wastewater treatment

� Socioeconomic aspects of wastewater treatment and reuse.

� Policy guidelines, regulations and standards of wastewater treat-

ment and reuse

� Sustainable urban drainage systems (SUDS)

� Capacity building

A WHO Workshop on the WHO Guidelines for Safe Wastewater Re-

use in Agriculture and Aquaculture is going to be held under the organi-

zation of the WHO Regional Centre for Environmental Health Activities

(WHO/CEHA).

The conference is organized in cooperation with MWI/WAJ Jordan,

NCARTT Jordan and IWA-MED.

This conference is organized in the framework of EMWater Project,

funded by the European Union under the MEDA Water Program Initia-

tive and implemented by InWEnt in cooperation with all EMWater Pro-

ject partners:

FOR MORE INFORMATION AND REGISTRATION PLEASE CONTACT THE ORGANIZERS:

EMWATER PROJECT:
Dr. Ismail Al Baz, Project Director.

INWENT—CAPACITY BUILDING INTER-
NATIONAL, GERMANY
Address in Jordan: Fax: +962 6 5686184,
P. O. Box 941408, Amman, 11194, Jordan
emwater@batelco.jo, www.emwater-conference.org

AL AL-BAYT UNIVERSITY:
Prof. Dr. Nadhir Al Ansari,
Dean of the Institute for Earth and
Environmental Studies
Al Mafraq, Jordan
Fax: +962 2 6297045
alansari@rocketmail.com
P. O. Box: 130040 Al Mafraq, Jordan
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MEDROPLAN:
MEDITERRANEAN
DROUGHT PREPARED-
NESS AND MITIGATION
PLANNING
By MARTA MONEO and DORUK SARACOGLU*

The project MEDROPLAN joins collective, systematic and scien-

tific efforts and proposes methodological and operational Guide-

lines for drought mitigation management plans. The Guidelines

are designed to be coherent with current water resources manage-

ment plans and economic environmental and social policies. The

work developed in MEDROPLAN responds to the fact that data,

know-how, technology, and experience on drought and drought mit-

igation measures in the Mediterranean region are scattered and

sometimes inadequate.

*) Marta Moneo is a Research Assistant at the Universidad Politéc-
nica de Madrid in Spain. She is currently collaborating in the MEDA
program of the European Union in the development of Drought Man-
agement Guidelines, mmoneo@eco.etsia.upm.es
Doruk Saracoglu is a PhD student at the Universidad de Alcalá de
Henares in Spain. He is currently collaborating in the MEDA pro-
gram of the European Union in the development of Drought Manage-
ment Guidelines, doruk.saracoglu@uah.es

WHAT IS MEDROPLAN?

Medroplan is a Project funded by the European
Commission within the framework of the Euro-Medi-
terranean Regional Programme for Local Water Man-
agement with the objectives of providing Guidelines
for Drought Preparedness Plans and the setting up of
a Drought Preparedness Network for the Mediterra-
nean countries (Nemedca). The Project is coordinated
by the Mediterranean Agronomic Institute (Ciheam/
Iamz) and the Universidad Politécnica de Madrid
(Upm) in Spain.

THE CHALLENGE OF DROUGHT IN THE
MEDITERRANEAN

Water resources in the Mediterranean region are
limited, scarce, and difficult to predict from year to
year. The average in the region for annual water avail-
ability per capita is 2700 m³ compared to 7000 m³
worldwide [1] with more than 28% of the available wa-
ter resources developed compared with 8% world-
wide [2]. With limited and scarce water resources and
demand rising due to population growth and the im-
provement in the standard of living, water manage-
ment problems are tremendous even without inci-
dents of drought, due to the imbalance between avail-
ability and demand. The area, mainly occupied by ag-
riculture, has a high water demand and its economy is
increasingly dependent on the rapid increase in tour-
ism. Drought is a normal recurrent feature of every cli-
mate that combined with water scarcity has dramatic
effects on the economy and the environment in the
Mediterranean countries, on the people themselves
and the population’s well being. Drought events affect
rain-fed agriculture as well as water supplies for irriga-
tion and domestic water and delay economic develop-
ment in addition to environmental and socially ad-
verse impacts.

The Mediterranean region has suffered from fre-
quent incidents of drought following 1970 (figure 1)
and societies have been shown to react to this phenom-
enon when it is upon them, by responding to immedi-
ate needs and by providing what are often costly emer-
gency measures to balance competing interests [3]. In
many cases, this may not be an adequate response in
the long-term nor may it indeed contribute to lessen-
ing the impact of future droughts. There is a need to
understand drought management consequences in or-
der to improve on the existing policies.

MAIN GOALS

Medroplan has two main objectives that aim at
the prevention and mitigation of the negative effects
of drought and the equitable management of water re-
sources:
� The development of Guidelines for the elaboration

of Drought Preparedness Plans, providing an inte-
grated water management approach to minimize
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the impacts of drought and to change the way of
facing droughts from crisis to risk management.
The Guidelines respond to the physical and socio-
economic environment of Mediterranean countries
within catchment areas and promote the participa-
tion of institutional and civil stakeholders in order
to maximize an adequate understanding and im-
plementation.

� Set up the framework for a Drought Preparedness
Network for the Mediterranean countries as an in-
strument for experience and knowledge exchange
within the region.

The project contributes to the overall objectives of
the Medawater Programme initiative by enhancing
regional co-operation in the areas of sustainable and
integrated management of water resources and also to
other horizontal themes by strengthening institu-
tional capacities and training, promoting the ex-
change and transfer of information, know-how and
technology and also raising the awareness, mobilisa-
tion and promotion of the commitment of the popula-
tion.

THE TECHNICAL APPROACH

The approach adopted for the development of the
project has been designed as a continuous and retroac-
tive structure that ensures the permanent enhance-
ment of results. In the practical development of the
work, there are three differentiated components: the
organizational component, the methodological com-
ponent and the operational component.

ORGANIZATIONAL COMPONENT

The first component comprises the establishment
of a multidisciplinary team that includes representa-
tives of stakeholders concerned about drought mitiga-
tion issues, such as researchers, water managers, wa-
ter users or ngos. This component also aims to ana-

lyze and understand the institutional organization of
the partner countries.

METHODOLOGICAL COMPONENT

The methodological component defines the techni-
cal approach and the type of studies to be carried out
in order to establish the link between the drought phe-
nomena and the management actions. This includes:
drought characterisation, risk analysis, data, models
and tools. The methods define the steps to be taken for
the evaluation and definition of drought and the analy-
sis of risk.

OPERATIONAL COMPONENT

The operational component identifies both the long
and short-term activities and actions that can be imple-
mented to prevent and mitigate drought impacts re-
sponding to the results of the organizational compo-
nent. The activities and actions are essential for the cre-
ation of specific drought planning and response ef-
forts

The operational component includes three aspects:

� Preparedness and early warning (permanent mea-
sures)

� Thresholds defined by drought indices and indica-
tors (physical and social)

� Actions

Monitoring and preparedness planning is the essen-
tial first step for moving from disaster to risk manage-
ment in response to drought, and can be viewed as the
permanent measures for a drought management plan.

THE REVISION PROCESS

The most important aspect of this approach is the
continuous feedback that relates the different compo-
nents of the project and that is permanently active for
the enhancement and adaptation of the results to the
changing process of societies and the environment.
Figure 2 represents the structure of the technical ap-
proach and the constant interaction between the differ-
ent components of the work.
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PARTNERS

The partners involved in Medroplan represent
the variety of environmental and socio-economic situa-
tions in the Mediterranean region (Figure 3) and also a
range of stakeholders with an interest in drought man-
agement. Medroplan also promotes the develop-
ment of the Nemedca Drought Preparedness Net-
work that involves the participation of the Mediterra-
nean, near East and Central Asia. The coordinators of
the project are the Mediterranean Agronomic Institute
of Zaragoza (Iamz) and the Universidad Politécnica
de Madrid (Upm), both of whom are Spanish institu-
tions. The other partner institutions are listed below:

� University of Cyprus, Cyprus
� National Technical University of Athens, Greece
� Institut Agronomique et Vétérinaire Hasan II, Mo-

rocco
� Confederación Hidrográfica del Tajo, Spain
� Canal de Isabel II, Spain
� Fundación Ecología y Desarrollo, Spain
� University of Catania, Italy
� Direction Générale des Barrages et des Grands

Travaux Hydrauliques, Ministère de lAgriculture,
Tunisia

RESULTS AND CURRENT SITUATION

The goal of the Medroplan Guidelines is to reach
the full range of stakeholders related to drought in the
Mediterranean, and especially oriented to the support
of policy making, understanding that drought man-
agement plans must make information available to the
largest possible audience.

In order to achieve this goal, the Guidelines are writ-
ten with the user in mind in the main six languages of
the Mediterranean partners and try to avoid the use of
very specific scientific or technical language that may
be difficult to understand by a non-specialist.

The Guidelines are designed to appeal to a broad
audience. Each component of the Guidelines includes
information that can be understood by a non-technical
user. The methodological component also includes
more in-depth academic information and scientific de-
velopments in drought characterization and risk anal-

ysis. The Guidelines link academic and technical is-
sues with operational aspects therefore linking scien-
tific and policy communities.

Throughout the duration of the project, several
workshops have joined together stakeholders from
the different countries and sectors to support the de-
velopment of the Guidelines giving opinions and sug-
gestions that have been incorporated in the process.

MEDROPLAN WEBSITE

Communication is the priority area of work during
the second phase of the project, after having com-
pleted most of the academic tasks. Actual work is fo-
cused on the development of new tools for the visibil-
ity of the project.

The Medroplan Guidelines are being adapted
and incorporated in the website of the project as an in-
teractive tool to be used by interested stakeholders.
The structure of this tool is similar to the printed
Guidelines, but some additional components are in-
cluded:

� Executive Summary: A comprehensive introduc-
tion to the utility and application of the Guidelines

� Examples of the application of the planning frame-
work and implementation of drought prepared-
ness guidelines in the partner Mediterranean
Countries that might serve as examples for other
cases.

� Tutorial: Ahelp document that can assist the user in
the application of the guidelines and can be con-
sulted throughout the implementation process.

Figure 4 shows the structure of the Guidelines in-
cluded in the website with all the integrating compo-
nents. The colour code represents the language avail-
ability for each of the components.

CURRENT SITUATION

The project partners are currently testing the draft
Guidelines elaborated during the last two years, apply-
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ing them in their own countries and selected river bas-
ins or water projects as the final step before publishing
the Guidelines. The results of the testing have been pre-
sented in the Coordination Meeting that was held in
Zaragoza during 4th and 5th April 2006. During the
meeting, the results have been used to validate the
methods proposed in the Guidelines for the applica-
tions in a wide range of situations.

As the project develops there is also an important ef-
fort involved in supporting the creation of the drought
preparedness network through the holding of periodi-
cal meetings with representatives of the six sub-re-
gions and representatives of Icarda, Fao and
Ciheam, that will form the Executive Committee.
Nemedca will request support from governments,
funding agencies, individuals, national, regional or in-
ternational organizations, development banks, and
others.
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RECLAIMING PUBLIC WATER

ACHIEVEMENTS, STRUGGLES AND
VISIONS FROM AROUND THE WORLD

Edited by Belén Balanyá, Brid Brennan, Olivier
Hoedeman, Satoko Kishimoto and Philipp Terhorst

Transnational Institute and Corporate Europe Ob-
servatory, January 2005 (1st edition), March 2005 (2nd

edition), 286 pages

ISBN: 90-71007-10-3

Ninty percent of water services worldwide are de-
livered by public service organisations. Al-
though there is room for improvements and
some public organisations deserve outright

critic the majority of these organisations carry out a
demanding job to the satisfaction of their clients. Nev-
ertheless since the 90s it has become a rule for do-
nors, led by the WB and the EU funds, to demand for
privatisation of water services in connection with
loans and grants.

The present book challanges the assumption that
the private sector is better in delivering services to
the public than publicly operated utilities with exam-
ples of such privatisation tentatives. Concrete testi-
monies highlight how new models of co-operation
between public water operators and trade unions,
community groups and ngos take the meaning of
publicness beyond public ownership. The concept of
Public Utility Partnership, or Pup, is presented and
opposed to what has been branded as Public Private
Partnerships.

A book with interesting information and ideas for
all those who are concerned with sustainable water

and wastewater systems for a maximum of beneficia-
ries.

The book costs € 10 (12 US dollar) per copy + pp. For
ordering more than 5 copies the price is € 7.5 per
copy. Send an email with your name and postal ad-
dress to Satoko Kishimito (satoko@tni.org).

It can also be downloaded as a pdf file from
www.tni.org/books/publicwater.htm in English,
Spanish, Italien and Indonesian
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STAKEHOLDER
PARTICIPATORY
SUSTAINABLE WATER
MANAGEMENT
AT FARM LEVEL
MEDA—CO-OPERATION WITH JORDAN
AND PALESTINE

By MARKUS LECHNER*

Irrigation water management in Jordan and Palestine is presently

characterised by problems which are a result of socio-economic and

technological weaknesses, mainly caused by the inefficient and in-

effective management of the limited water resources available as

well as an old and/or inefficient technical infrastructure.

*) Markus Lechner is Technical Team Leader of the MEDWAproject
for Hilfswerk Austria, 1010 Vienna, office@austria.hilfswerk.at,
markus.lechner@ecosan.at, www.hilfswerk.at, www.medwa.org

The relationship between various stakeholders at
community and village level together with a con-
certed technical effort to support the development

of the required level of water management therefore
play a decisive role in regional development in Jordan
and Palestine.

Due to different interests between various stake-
holders, e.g. irrigation water suppliers and farmers,
and various groups of demand, e.g. drinking water
and water for irrigation, an actual need for interven-
tion has been perceived to regulate the relations and
mediate the communication processes.

The Medwa project therefore combines socio-eco-
nomic as well as technical approaches to the multi-
level problems of the Jordan and Palestine water sec-
tors, aiming at a holistic approach to regional develop-
ment. The project started two years ago with the defini-
tion and systematic involvement of local, regional and
national stakeholder groups. As a next step, the defini-
tion of a know-how and technology base for further
implementation in the technical and non-technical
training, demonstration and pilot activities followed.
Subsequent to the provision of access to available
state-of-the-art national and international Know-
How, the knowledge base of stakeholders and end-us-
ers is being enhanced by professional training in eight
different fields of sustainable water resource manage-
ment. This knowledge and awareness base is decisive
for the core activities of the proposed project. These
core activities are divided into two main groups, the
implementation of efficient technical water supply
management activities and the creation of organisa-
tional structures with an institutional policy interface.
These structures will not only serve as fora for the ex-
change of views, experiences and good practice at a mi-
cro-level, but will also strengthen stakeholder and
community capacities. Emphasis is put on women
playing a decisive role in these organisations.

EXPECTED RESULTS

This complementarity of technical “Hardware”
and socio-economic “Software” is a direct response to
the complexity of a situation, where not only insuffi-
cient water supply and water demand management
constitute a vital problem for regional development,
but also the lack of suitable fora for dialog and experi-
ence exchange.

The expected results of the project can be summa-
rised as

� An increase in the visibility of Meda and the socio-
economic benefits of regional co-operation

� The sharing of know-how on sustainable irrigation
water management in the four countries

� An increase in public awareness of the problems
and opportunities in the water sector.

� The reaslisation of cooperative pilot and demon-
stration projects for reducing demand for and in-
creasing the quantity of water for irrigation pur-
poses and
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� The establishment and support of water associa-
tions and well cooperatives with special emphasis
on women empowerment

and are being realised along the following horizontal
themes of

� institutional capacity strengthening and training
� exchange of information and know-how,
� transfer of know-how and technology, and
� awareness raising, mobilisation and promotion of

the commitment of the population.

FIRST STEPS

During the first phase, the project focused mainly
on capacity building and training, as well as aware-
ness raising and mobilisation (compare Fig. 1), cur-
rently followed by the concentration on the implemen-
tation of technical pilot and demonstration projects on
improved water supply and demand management. To-
gether with the implementation of these pilot and
demonstration units, another major group of activities
is being started which is related to the establishment
and support of water associations and well coopera-
tives. Three baseline surveys have been implemented
on the present state and possible future role of such en-
tities in Jordan and Palestine (separate for Westbank
and Gaza). In total a number of six water associations
and well cooperatives shall be founded as a result of
this project. These organisations shall be officially rec-
ognized by the governments of the respective coun-
tries. Emphasis will be laid on a functioning policy in-

terface, i.e. a good connection to local, regional and na-
tional authorities. This will enable and stimulate fur-
ther follow-up activities.

The newly founded water associations and well co-
operatives will be trained in all aspects of organisa-
tional management and capacity building.

Currently the preparation of training courses for in-
stitutional capacity building is in progress, implemen-
tation shall start during the second half of this year.

Two of the various different pilot activities which
are being implemented in the areas of
� water production
� rehabilitation of production wells
� establishment and improvement of water sources,

distribution channels and springs
� water storage
� construction of individual and common metallic

reservoir
� construction and renovation of communal water cis-

terns (4)
� waste water treatment and reuse and
� individual household waste water treatment and

re-use
� collective waste water treatment and reuse
� efficient water use
� establishment of permaculture home gardens (45)
� improvement of irrigation networks
� modern irrigation water techniques

shall be described in the following in greater detail.

ESTABLISHMENT OF PERMACULTURE
HOME GARDENS

Contrary to the activities described below, the estab-
lishment and promotion of permaculture home gar-
dens in Jordan addresses the problem of water short-
age for agricultural production from the demand side.
While obviously the application of the principles of
permaculture has a wider impact on agricultural pro-
duction, for the sake of this project the main effect lies
in the reduced water demand which is caused by im-
proved base conditions—improved soil structure and
therefore improved water holding capacity, reduced
evapotranspiration and higher productivity per area
which allows for the better utilisation of water.

Currently, following the implementation of train-
ing courses on permaculture (compare Fig. 2) for po-
tential beneficiaries in Madaba and Sheikh Hussein
and the identification of beneficiaries, the establish-
ment of 45 permaculture home gardens is ongoing.
Due to the nature of permaculture, effects may not be
visible in the short-run, nevertheless certain quantita-
tive results are expected to be obtained before the end
of the project.

DEMONSTRATION OF WASTE WATER
TREATMENT FOR REUSE

The main purpose of this activity is to demonstrate
the potential which lies in treating and reusing waste
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water for agricultural production. The
benefits are twofold—the provision of
services to households by treating their
waste water safely and in an environ-
mentally-friendly way and making water of sufficient
quantity and quality available for secondary agricul-
tural purposes.

In total the construction of six demonstration
plants is planned, four shall be constructed in Pales-
tine and two in Jordan, the first phase, comprising
three units in Palestine and one in Jordan, is currently
being implemented. For this first phase the originally
planned designs are being applied unchanged. A com-
bination of anaerobic and aerobic treatment steps in se-
ries was already applied in a comparable form earlier
in Palestine. These plants are currently in construction
in

� Gaza, Khanyounes, Khoza’a Village (South Gaza
Governorate)

� West Bank, Qalqilya, Seer Village
� West Bank, Tulkarim, Ateel City.

For Jordan an activated sludge system with plastic
filling material to increase the concentration of micro-
organisms in the system was chosen.

CONSTRUCTED WETLANDS
For the second phase a more innovative approach

has been taken into consideration in both countries.
Subsurface flow constructed wetland systems have
been selected, mainly because of their advantages
with regard to investment and o&m cost as well as
their purification efficiency. Fig. 3 shows the plan view
of the planned unit for Palestine (to be implemented in
Bidya/Salfeet Governorate).

For Jordan the design will include a Uasb reactor as
an anaerobic pre-treatment step, since the waste water
to be treated is collected from septic tanks by tankers.
This results in highly concentrated waste water which
makes a highly efficient anaerobic first step sensible.
No adverse effects of the anaerobic pre-treatment on
the secondary aerobic biological treatment in con-
structed wetland systems are known, contrary to con-
ventional activated sludge systems as applied in the
first phase.

In addition to these waste
water treatment plants on
household level individual
greywater treatment and re-
use units shall be imple-
mented (compare Fig. 4).

Currently the detailed technical design for all
Phase-2-activities is being completed and construc-
tion expected to commence in August 2006.

PROJECT CONSORTIUM

The Medwa project is implemented by a consor-
tium comprising two European, one Palestinian and
one Jordanian partner. Hilfswerk Austria is the lead
agency of the consortium, a non-governmental hu-
manitarian organization with its headquarters in Vi-
enna, responsible for overall project management and
coordination at the country level in Jordan jointly with
the “The Jordanian Hashemite Fund for Human Devel-
opment” (Johud). Johud is the organisation responsi-
ble for all project activities in Jordan. The “Fundación
Promoción Social de la Cultura”, a private non-profit
organisation with its headquarters in Madrid pro-
vides the coordination of project activities in Palestine
together with the local implementing organisation,
the “Palestinian Agricultural Relief Committee”.
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EMWIS/SEMIDE: THE
EURO-MEDITERRANEAN
INFORMATION SYSTEM
ON KNOW-HOW IN THE
WATER SECTOR
By JAUAD EL KHARRAZ and ERIC MINO

EMWIS is a tool for co-operation between the Euro-Mediterranean

countries in the water sector. It aims to facilitate access to the infor-

mation existing on know-how in the water sector, while prioritising

the five following topics: institutions involved in the water sector

and their representatives, documentation on water, training oppor-

tunities, research and development programmes and finally data ad-

ministration. Further it aims to develop the sharing of useful infor-

mation and to prepare common outputs and promote the necessary

co-operation programmes.

*) Jauad El Kharraz is the information manager of EMWIS Technical
Unit, Sophia Antipolis, France,
jauad.el-kharraz@semide.org, www.emwis.org
Eric Mino is the coordinator of EMWIS Technical Unit, Sophia
Antipolis, France, e.mino@semide.org

A TOOL NECESSARY FOR THE EURO-MED
WATER COOPERATION

In most cases, the information is only available at
either international or national level in a fragmented,
dispersed and heterogeneous way. Therefore it is nec-
essary to make an effort to rationalize and make this in-
formation readable, easily accessible and available. To
tackle this issue and to strengthen the Euro-Mediterra-
nean dialogue, the Emwis (Euro-Mediterranean Infor-
mation System on Know-How in the Water Sector)
was initiated during the Marseilles Euro-Mediterra-
nean Ministerial Conference on Water Management
(November 1996).

At the Euro-Mediterranean Conference on Local
Water Management in Turin (October 1999), the Minis-
ters emphasized the Emwis role in the exchange of in-
formation and knowledge for the implementation of
the Action Plan adopted [1]. This role was institutional-
ized within the regional Meda programme on local
water management (so-called “Meda-Water”), within
which the financed projects should disseminate their
results via Emwis.

Emwis was the first operational initiative of the
Euro-Med partnership in the water sector at regional
level. In spite of the many difficulties encountered, the
Mediterranean Partner Countries have all expressed
their will to make Emwis progress as the main tool for
regional co-operation in the water sector (Madrid 2001
[2], Rome 2005 [3]). When new regional water initia-
tives were launched, they enlarged the users’/produc-
ers’ community and expressed specific needs and re-
quirements.

A DISTRIBUTED ARCHITECTURE &
MANAGEMENT

Emwis is concerned with the information available
in the 25 member states of the European Union (eu)
and the 10 Mediterranean Partner Countries.

The information is made available by “a National
Focal Point” (Nfp) in each country and by a central
“Technical Unit” acting as an International Focal Point
(see Fig. 1). Emwis existence thus implies participa-
tion, to which all partner countries committed them-
selves.

The National Focal Points (Nfps) are nominated by
the Ministries in charge of water. They are small teams
working in a public or semi-public organisation re-
sponsible for water-related documentation and infor-
mation. Their tasks consist in creating and developing
a national water portal, organising communication
processes and access to vetted information, ensuring
information availability in the country language plus
in the chosen ‘international’ languages (English or
French), developing access to the information and
maintaining relations with the users in their country.

Emwis Nfps have already been created in each
Mediterranean Partner Country plus in ten countries
of the eu.

38

EMWIS/SEMIDE: THE EURO-MEDITERRANEAN INFORMATION SYSTEM ON KNOW-HOW IN THE WATER SECTOR JAUAD EL KHARRAZ and ERIC MINO

SUSTAINABLE WATER MANAGEMENT 2-2006



ACTIVITIES & SERVICES PROVIDED

The first phase of Emwis implementation (1999 -
2002) enabled the establishment of a strong basis for
the system, with political support at the highest level,
the development of a Partnership spirit in the national
water authorities, the validation of the technical and
organisational frameworks, the creation and training
of the National Focal Points’ teams on website develop-
ment and management, the better awareness of the
Mediterranean Partner Countries (Mpcs) regarding
the need for sharing information and for adapting the
Emwis to the national needs.

The Emwis second phase (2003 - 2006) aims at con-
solidating the first results and at enhancing the Sys-
tem, especially at national level. The main activities
are outlined below.

The co-ordination with political structures: yearly
meetings of the Steering Committee involving the wa-
ter directors of 13 countries (Algeria, Cyprus, Egypt,
France, Israel, Italy, Jordan, Lebanon, Malta, Morocco,
Spain, Turkey and the Palestinian Authority) under
the French Presidency and Vice-Presidencies assumed
by Lebanon and Morocco. Euro-Mediterranean confer-
ences of the water directors (35 countries) are
also organised to review the progress of water
activities at the regional level.

The Nfps are supported with training ses-
sions on advanced techniques for knowledge
management, the improvement of their infor-
mation and communication infrastructure,
the organization of national information semi-
nars, the production of promotion material,
the translation for online publishing and anal-
ysis of user needs. Thus the political represen-
tatives in charge of water in the countries in-
volve themselves in the promotion of the Sys-
tem during national information seminars
held in Turkey (Figure 2, [4]), Cyprus (Figure
3, [5]), Lebanon [6] and Morocco [7].

EMWIS WEB PORTAL

The Emwis, as the regional water information por-
tal, offers monthly trilingual (Arabic, English and
French) electronic news flashes (more than 8000 sub-
scribers), a thematic directory (i.e. “yellow pages”), a
clearing house on regional programmes and initia-
tives (Meda-Water, European Water Initiative, etc.),
electronic forums, a calendar of events and interna-
tional and national water legislation. Thanks to the
continuous work of the Emwis teams, its web portal is
among the top ten sites referenced by web search en-
gines for water in the Mediterranean area. More and
more organizations call upon Emwis to disseminate in-
formation on their works (advertisements of publica-
tions, of events, etc.) or to contribute to Emwis with
the management of a dedicated web section (e.g.
ground water working group of the Joint Process [8]).

One of the main challenges of the current phase
was to set-up a more ambitious technical architecture
based on standardised but flexible formats of informa-
tion (using the eXtensible Markup Language to define
them) in conformity with the concept of web-based ser-
vices rather than on recommendations of specific tech-
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ANKARA (TURKEY),
15/12/2005
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nological solutions. Such architecture is necessary to
improve co-operation within and among different na-
tional water information systems and to ensure an effi-
cient exchange of versatile information as intended by
a specific country. Thus a new web portal was
launched in April 2006 based on:

� A common set of metadata agreed among the
Emwis Nfp to share information on news, events,
documentation, projects, text of laws (based on ex-
isting international standards). The approach used
allows the syndication or the harvesting of content
published on different web servers.

� A multi-lingual water thesaurus and glossary
(Arabic, English, French and Spanish) to index the
content of the Emwis website and to search for in-

formation. This tool (see Figure 4) was built after an
analysis of the existing specialized thesaurus and
glossaries, the main three references used are:
Eden [9] [10], Gemet [11], the international glos-
sary of hydrology of Unesco [12] and the Idrc
WaDImena initiative [13]. A web semantic ap-
proach was introduced using the Skos format
(Simple Knowledge Organisation System) [14] [15].
This will allow the development of more compre-
hensive water ontology.

� an “Open Source” Content Management System
used by the European Environment Agency
(Eionet [16]) allowing the sharing of software
components, ensuring inter-operability and techni-
cal evolution.

NATIONAL WATER INFORMATION SYSTEM

The National Water Information System (Nwis)
provides the necessary instruments for water manage-
ment and governance. eu countries have already
adopted such systems and are adapting them to fulfil
their obligations (monitoring and reporting) for the eu
Wfd. An assessment of the current National Water In-
formation System (Nwis) situation has been under-
taken in 10 Mediterranean countries [17]. This study
highlighted that except for Algeria and Tunisia, none
of the countries visited have launched the implementa-
tion of a Nwis and that barriers to develop such sys-
tems are still significant (data not available, lack of fi-
nancial and human resources, organisational frame-
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work not adapted) although all the stakeholders met
are now all convinced of the added value of such a sys-
tem and identified opportunities for their develop-
ment (better efficiency and quality of existing ex-
changes of data, available IT infrastructure, related on-
going projects).

In addition to the five generic topics of Emwis, four
thematic studies have been introduced to provide a
synthesis analysis on subjects of interest to the Euro-
Med water community. Two of these studies have
been completed and are briefly presented in this arti-
cle (see achievements) and two will be finalized mid-
2006: the “Use of non-conventional water resources”
and “Irrigation water management”.

BEYOND INFORMATION EXCHANGES

In 2003, Emwis was presented as a model for co-op-
eration during the 3rd World Water Forum in Japan
and provided valuable lessons on the development of
water information systems for Iwrm during the 4th

World Water Forum in Mexico. Thus the Emwis ap-
proach of a distributed system, based on the appropri-
ation of the system at local level to meet national needs
while being integrated in a regional system; was fol-
lowed in Latin America with Siagua and in Africa
with Awis (see Figure 5). On the other hand, the eu
Water Framework Directive [18] (wfd) is being imple-
mented by the 25 eu member states and provides valu-
able knowledge (methodology, guidance documents)
that may benefit non-Med Partner Countries—mpc.
To identify the most valuable concepts, Emwis carried
out a survey among the national water authorities of
the Mpc as well as Basin Organisations [19]. In this
context, two eu leaflets presenting the wfd have been
translated into Arabic and can be obtained from the
Emwis Technical Unit. This survey shows a lack of
awareness of wfd by mpc, but also a strong interest in
the follow-up of its implementation in eu Member
States. The two first concepts of interest are the charac-
terisation of basins and the monitoring activities. The
European Commission is using the conclusions of this
survey for working groups of the Joint Process in
charge of drafting recommendations for the conver-
gence of legislation for non-eu countries towards the
eu standards, as foreseen in the European Neighbour-
hood Policy.

An overview of the current policies for local water
supply, sanitation and sewage in eight Mediterranean
Partner Countries has been produced [20]. It shows
positive trends but still limited results on the ground:

Development of new water strategies focus on de-
mand management, socially sustainable tariffs and
the economic efficiency of services; a lot of expecta-
tions of private sector involvement (investment capi-
tal, efficiency); fragmented institutional settings with
consequent complex coordination mechanisms and in-
efficiency; access to drinking water supply is satisfac-
tory although the quantities and the continuity of ser-
vice are limited; information and data are still too
scarce to draw any analysis of sewage, waste water
treatment, investments and the costs of services.

STRATEGY FOR THE NEXT TEN YEARS

Emwis reflects a real need and a strong demand of
all the partners. By giving access to knowledge in the
institutional, technical, and know-how fields, Emwis
proves to be a very powerful tool supporting the im-
plementation of sustainable development policies in
the field of water management.

Emwis must be considered within a long-term ap-
proach, as its implementation must be supported by
the evolution of the operating methods of water sector
stakeholders in the concerned countries. Thus a grad-
ual approach, taking national water institutions and
policies into account, is needed. At their last meeting
in Rome in November 2005, the Euromed water direc-
tors validated a development strategy for the next 10
years outlined in Figure 6.
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Fig. 5:

EMWIS APPROACH
WAS FOLLOWED IN
LATIN AMERICA
WITH SIAGUA AND IN
AFRICA WITH AWIS

Strengthening National Water Information Systems in all the Mediterranean Countries � Intranets for IWRM
� Better water governance and public participation

Asserting EMW IS as the reference informationmedia for inland water for the
Mediterranean Region

� Maintaining quality and up to date information
� Promoting standards information formats and protocols
� Collaborating with international and regional initiatives

Providing a regional water observatory based on national water information systems � Responding to National strategies
� MDG and MSSD - Water and Sanitation issues

Valorising results from existing initiatives, projects and programmes � Transferring knowledge from EU programs
� Exchanges on IWRM and extreme

Developing an advisory network of institutional decision makers in the water sector � Providing guidance to regional programs

Fig. 6:

EMWIS TEN YEARS
STRATEGY
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PRIMARY TARGETS

The major challenges are related to the develop-
ment of efficient national water information systems
allowing for better water management and gover-
nance (including public participation). Further a re-
gional water observation mechanism within the
Emwis will be build up to monitor the indicators to-
wards the achievements of the Millennium Develop-
ment Goals related to water and sanitation in the Medi-
terranean. Also the water-related section of the Medi-
terranean Strategy of Sustainable Development will
be implemented, based on the information provided
by the National Water Information Systems, wherever
they exist. Such a system can provide valuable inputs
for the new Horizon 2020 initiative for depolluting
the Mediterranean Sea. Finally Nfps in the Mediterra-
nean countries who are not signatories of the Barce-
lona Declaration will be developed, who would re-
quest it officially, in particular the Balkan countries
and Libya.

FURTHER INFORMATION:

E-mail: info@semide.org,
jauad.el-kharraz@semide.org
Website: www.emwis.org
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FRENCH ABSTRACT

Le Semide est un instrument de coopération en
matière deau entre tous les pays du Partenariat Euro-
Méditerranéen. Le Semide vise à:
� Faciliter laccès à linformation sur le savoir-faire

dans le domaine de leau
� Développer la mise en commun dinformations,

tout en donnant la priorité aux cinq thèmes
suivants:

1) Les institutions engagées dans le domaine de l’eau
ainsi que leurs représentants,

2) la documentation dans le domaine de l’eau,
3) la formation dans le domaine de l’eau,
4) les programmes de recherche et développement,
5) ladministration des données
� Développer des produits communs et des pro-

grammes de coopération
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MEDA WATER INTERNATIONAL CONFERENCE
ON SUSTAINABLE WATER MANAGEMENT

ideas, knowledge and know-how on various technologies,
methods and tools for promotion and decision-making. It rep-
resents an opportunity to promote these new approaches
among Government Agencies and Municipalities. Successful
case studies and salient results from ongoing sustainable wa-
ter projects will be presented and discussed.

The conference will also provide an opportunity to cele-
brate the World Water Day 2007 on March 22nd and bring to-
gether professionals from government departments, private in-
stitutions, consulting firms, research-, education- and train-
ing-institutions.

The main topics will be reclamation of treated wastewater,
constructed wetlands, greywater treatment, rainwater harvest-
ing, water saving devices, urine seperation, compost toilets.

Tübitak Marmara Research Center, Gebze, Turkey End of October 2006 Universities (lecturers and student)

May 2007 NGOs and interested public

National Research Center, Cairo, Egypt 31. 12. 2006

The conference aims are sustainable water management
stimulating the interest of people in water saving, consider-
ing treated wastewater as part of the community’s water

budget, considering the substances contained in wastewater
as resources and adopting approaches that preserve the public
health and the environment.

In the context of increasing water resources depletion, the
conference will focus on water saving, alternative water re-
sources like rainwater harvesting and wastewater reuse after
treatment, wastewater treatment technologies suited espe-
cially for decentralised sanitation in peri-urban and in rural
contexts or tourism facilities located in remote areas.

The conference addresses itself to the competent authorities
and all actors involved in the specific field by providing new

THE CONFERENCE IS ORGANIZED IN THE FRAMEWORK OF THE ZER0-M PROJECT
FUNDED BY THE REGIONAL PROGRAM FOR LOCAL WATER MANAGEMENT

OF THE EURO-MEDITERRANEAN PARTNERSHIP OF THE EC
(www.zer0-m.org)

OBJECTIVES

Tunis: 21 to 24 March 2007

ANNOUNCEMENT

SUSTAINABLE WATER MANAGEMENT 2-2006

Announcement of Workshops
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