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Executive summary

Water resources in countries bordering the Mediterranean Sea are not evenly apportioned
with their sizes or geographical locations. Southern rim countries are endowed with only 13%
of total water resources. Twenty million people, particularly in southern and eastern
Mediterranean countries, are deprived of access to adequate drinking water.

If present and future needs are to be met, and in light of a worsening water shortage and
uncertainties over future impacts of climate change, there is an urgent need to redefine water
management policies to ensure effective and sustainable use of available resources.

What is the current status and what are the future prospects for water demand in
Mediterranean countries? What progress has been made in recent years in water demand
management in major use sectors, in considering the natural water needs of ecosystems and
in mainstreaming water demand management into national and cross-countries policies?
Where does the region stand in respect to the objectives of the Mediterranean Strategy for
Sustainable Development? What new approaches may be taken to enlighten the views of
policy makers and local stakeholders? What part could the different partners play in future
development?

These are a sample of the issues addressed in this CD Rom which includes a summary
report, national and regional studies which comprise the proceedings of the Regional
Workshop on Water and Sustainable Development in the Mediterranean held from the 19 -
21 March 2007, in Zaragoza, Spain.






Résumé exécutif

Dans les pays du pourtour méditerranéen, les ressources en eau sont limitées et
inégalement réparties dans I'espace et dans le temps. Les pays de la rive Sud ne sont dotés
que de 13% du total. Vingt millions de Méditerranéens n'ont pas accés a lI'eau potable,
notamment dans les pays au Sud et a I'Est.

Dans un contexte de pénurie croissante dans une partie de la région méditerranéenne et
face aux incertitudes liées au changement climatique, il est nécessaire d’'adapter les
politiques de gestion de I'eau, de mieux gérer les différents usages et d'utiliser les
ressources de facon plus économe et optimale, pour répondre aux besoins des populations
et de développement d’aujourd’hui et de demain.

Comment évolue et évoluera la demande en eau des pays méditerranéens ? Quels ont été
les progrés réalisés ces derniéres années en termes de gestion de la demande en eau dans
les grands secteurs d'utilisation, de prise en compte des besoins naturels en eau des
écosystemes et d'intégration de la gestion de la demande en eau dans les politiques
nationales et de coopération ? Ou en est la région au regard des objectifs de la Stratégie
Méditerranéenne pour le Développement Durable ? Quelles nouvelles approches peuvent
étre prises en considération pour éclairer les choix des décideurs politiques et des acteurs
locaux ? Quel rble peuvent jouer les partenaires au développement ?

Autant de questions qui sont analysées dans les études nationales et régionales, les
communications et la synthese de l'atelier régional de Saragosse, 19-21 mars 2007,
présentées dans ce CD-ROM.
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FINAL REPORT

1. Mandate, aims, activities and participation in the workshop

The Fréjus workshop on “Water Demand Management” (1997) and the Fiuggi workshop on
“Advances of Water Demand Management in the Mediterranean” (2002), organised under
the aegis of the Mediterranean Commission on Sustainable Development (MCSD), showed
the need to redirect policies towards water demand management, yielded materials on a
series of case studies, and offered an opportunity to discuss policy implementation tools.

Following the unanimous call made at Fiuggi and the adoption of the Mediterranean Strategy
for Sustainable Development (MSSD, 2005), the Blue Plan was tasked by the rim countries
and the EU with organising a 3" regional workshop on Water Demand Management (WDM)
in the Mediterranean.

This 3" regional workshop, entitled “Water Demand Management, Progress and Policies”,
took place in Zaragoza on 19, 20 and 21 March 2007. Organised jointly by the Blue Plan and
its regional partners in the field of water (the International Centre for Advanced
Mediterranean Agronomic Studies, the Mediterranean Water Institute, the Global Water
Partnership in the Mediterranean - GWP-Med -, MedWet and MIO-ECSDE), as well as Expo
Zaragoza 2008 and the Mediterranean Agronomic Institute of Zaragoza, under the aegis of
the MCSD, it was held thanks to the support of the Spanish and French Governments, the
GWP-Med, the European Commission & the Mediterranean Action Plan.

The Zaragoza workshop brought together over a hundred participants (cf. list of participants
in appendix 1). Fifteen Mediterranean countries were represented (representatives of
national institutions, of academia, of the private sector and of associations). Moreover, the
workshop benefited from active contributions by international organisations and financial
institutions.

The Zaragoza workshop aimed at:

e taking stock of progress on implementing the MSSD water component measured against
indicators;

e taking more detailed stock of progress on WDM: indicators and comparative water use
performances (transport, distribution and use efficiency), identifying actual examples of
good practices, analysis of policy instruments implemented and obstacles encountered;

e enabling a regional sharing of experiences;

e proposing ways to speed up the mainstreaming of WDM across water, environmental and
development policies and regional and bilateral co-operation, develop and implement
efficiency plans, and improve the system for monitoring/evaluating progress on water and
sustainable development in the Mediterranean.

The workshop was based on the presentation of national reports carried out in volunteer
countries, regional studies and papers selected by the Scientific Committee. The local and
national studies aimed to document concrete examples of good practices and to measure the
progress actually made over the last years in terms of:

e water demand management (WDM) in the main sectors of use (agricultural water, drinking
water, industrial water),

o factoring natural water needs for the ecosystems into policies,

e factoring WDM into water and cooperation policies.

Were thus presented:

e national reports on “Monitoring progress and promotion of water demand management
policies” prepared by 11 volunteer countries (Boshia & Herzegovina, Cyprus, Egypt,
France, Italy, Malta, Morocco, Spain, Syria, Tunisia and Turkey),

e in the framework of 4 thematic working groups (“Agriculture”, “Drinking and Industrial
Water”, “Ecosystems” and “Water Policies”): among the 34 papers that were selected by
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the Scientific Committee and published (cf. appendix 6), 22 were presented at the
workshop,

e 3 regional studies conducted on Mediterranean level, related to virtual water, the impacts
of the Common Agricultural Policy mid-term review on water demand for irrigation,
international cooperation and development aid for water.

The detailed programme is attached in appendix 2.

2. Water demand management: a major policy challenge

The Fréjus workshop of 1997 established a first general report showing that “the increase in
the offer that was the traditional response to demand increase has reached or is going to
reach its limits and is confronted with growing social, economic and ecologic obstacles in
nearly all the rim countries”.

Indeed, the Mediterranean region groups together 60 % of the world population that is
« poor » in water (with less than 1000 m*® water/inhabitant/year), the resources are already
overexploited in many places and the growing water demand is going to remain very high
with the rise in the demographic rate in the south and the east, the development of tourism,
industry and irrigated land. Climate change, with its already significant impact and the
expected impact over the medium term on water resources and the irregularity of
precipitations, represent a supplementary constraint that adds to the validity of this
observation.

Taking into account the possible gains in efficiency, the MCSD had already concluded that
water demand management* (WDM) should be considered as: « the way that will permit the
most progress out of the Mediterranean water policies » and had drawn up the propositions
chosen in the form of recommendations by the Contracting Parties to the Barcelona
Convention (1997).

The Fiuggi workshop (2002) permitted the making of a first progress report, the documenting
of a series of concrete WDM case studies and the debating of tools to implement these
policies. It demonstrated notably that the most significant progress obtained was a result of a
combination of tools (strategies, fixing of tariffs and subsidies, institutional organisation)
implemented progressively and continuously.

The Contracting Parties to the Barcelona Convention adopted in November 2005 the
« Mediterranean Strategy for Sustainable Development » (MSSD). The first priority field of
the Strategy is improving integrated water resources and demand management with, for
principal objectives:

e To stabilize water demand through the reduction of water losses and the wasteful use of
water and increase the added value per cubic metre of water used,

e To promote the integrated management of watersheds, including surface and
groundwater; and eco-systems, and foster depollution objectives,

e To achieve the Millennium Development Goals concerning access to safe drinking water
and sanitation,

e To promote participation, partnership, active cooperation and solidarity for the sustainable
management of water, at local and national level.

Currently, the stake is to accelerate the integration of WDM in the water, environment and
development policies (notably in the urban and agricultural policies) and to help, if need be,
the countries to design or improve their NSSD and « efficiency plans » the principle of which
was decided on at the Johannesburg Summit. Better integration of the objectives of

' Water demand management includes all the measures aimed at improving technical, social,
economic, institutional and environmental efficiency in the various water uses. Water demand
management is the main direction to help to reach two objectives at the heart of the concept of
sustainable development: the evolution in non viable consumer and production methods on one hand,
and the protection and sustainable management of natural resources with a view to economic and
social development on the other hand.
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sustainability in the cooperation and development assistance policies is also both desired
and essential.

Indeed, while the Mediterranean countries’ demand should increase by about 50 km3 by
2025 to reach about 330 km3, i.e. a level that is not easily compatible with the renewable
resources, transport losses, leaks, misuse could be greater than 120 km3 per year. That is
why better management of water demand is of such great importance.

During the debates, the participants evoked ways of optimising the various water uses: for
agriculture, industry and domestic, while taking into account the water needs of the
ecosystems.

3. National reports on « Monitoring progress and promotion of WDM
policies »

3.1 Context, objectives and terms of reference for the national
reports

The Blue Plan was asked to help the Contracting Parties to build up information that would
facilitate the implementing and monitoring of the MSSD and the National Strategies for
Sustainable Development (NSSD). In 2006-2007, the Blue Plan has been mandated to
gather together and distribute a set of indicators for monitoring the MSSD and to document
these indicators, to carry out more in-depth analysis and to pinpoint good practices together
with the volunteer countries.

Thus, the Blue Plan invited all the rim countries to prepare national reports on « Monitoring
progress and promotion of water demand management policies » proposing terms of
reference. These reports, supposed to be useful documents for the countries and for the
region, had 3 main objectives:

e To inform about the water situation in the country, about current evolution and the likely
consequences of the evolution;

e To demonstrate that progress is possible and essential in terms of efficiency but subject to
the implementing of WDM instruments, to help the Mediterranean rim countries to improve
their monitoring and progress assessment systems;

e To contribute to the Mediterranean reflection on the problem and to regional sharing of
experiences about water demand management in relation to the territorial specificities.

Box 1 Abstract of the national reports’ terms of reference

e Introduction: presentation of the country’s main specificities (natural, demographic, socio-
economic and institutional specificities),

e Major changes in the water situation in the country: supply, pressure on the resource and
main degradation recorded, efforts underway to increase mobilisation of resources or reduce
excesses in order to meet the Millennium Development Objectives,

e Improve efficiency in the various sectors of activity (agriculture, drinking water, industrial
water) using the water demand management policies: indicators, retrospective and
prospective analyses;

e Taking into account environmental objectives and integrating WDM into water policies: taking
into account the requirements of the ecosystem and of the necessity to conserve resources,
searching for optimal attribution of water among the uses,

e Taking into account of water demand management in the cooperation and development aid
policies,

e Overview and conclusion: summary of the major objectives that the country has or will have,
the indicators connected with them and the principal measures that could be proposed to
clear the hurdles.
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3.2 Monitoring indicators of the MSSD water chapter

The analyses presented in the national reports were backed up by the available statistics and
indicators. The countries were thus invited to inform the indicators of monitoring the MSSD
“Water” chapter indicators (5 priority indicators and 14 complementary indicators; see lists of
indicators in appendix 4) by taking into account the definitions appearing in the descriptive
sheets of the indicators attached to the Terms of Reference, while specifying, if any, the
definitions used in the country.

Indicators fact sheets for 4 priority indicators (water demand, exploitation index of renewable
natural resources, share of the population with access to an improved water source, share of
the population with access to an improved sanitation system) are attached in appendix 5.

The monitoring of these indicators highlights the main trends observed concerning the
evolution of the water demands and the pressures on the resources, as well as the efforts
made to achieve the Development Millennium Goals.

The evolutions of the demands are alarming because incompatible with those of the
availabilities of water in the majority of the countries. The increase in water demand in the
Mediterranean is primarily due to irrigation water demand which remains the major user of
the water resource in the countries of the South and East. The exploitation index of the
renewable natural resources shows a strong pressure on the water resources in particular in
Egypt, Malta, Syria, Libya and Israel where water abstractions are close to, if not exceed, the
limit level of the renewable resources.

The proportion of the Mediterranean population having access to an improved water source
is on the increase and was at over 80% in most of the countries in 2004 (that is, a value
close to the world average of 83%). The figure of 30 million Mediterranean population which
did not have access to drinking water in 2000 was down at about 20 million Mediterranean
persons in 2004. However, the situation remains less favourable in rural zones, in particular
those of the Eastern and Southern countries, where the largest proportion of the
Mediterranean population without access to drinking water is found. Besides, if the proportion
of the population having access to an improved sanitation system is also on the increase and
now exceeds the world average (59%), about 47 million Mediterranean persons still did not
have an adequate sanitation system in 2004. The disparities between Northern countries and
Eastern and Southern countries, on the one hand, and between urban areas and rural areas,
on the other hand, are quite pronounced in this part.

3.3 Main achievements and gaps highlighted in the national
reports and in the workshop discussions

11 volunteer countries (Bosnia & Herzegovina, Cyprus, Egypt, France, Italy, Malta, Morocco,
Spain, Syria, Tunisia and Turkey) have carried out a national report on « Monitoring progress
and promotion of water demand management policies ».

The presentations of these reports at the workshop, as well as the discussions having
followed them, made it possible to highlight the reality of the progress made since the Fiuggi
workshop in matter of taking into account the WDM in the water policies and certain sectoral
policies (cf. examples in boxes 2 & 3). It has emerged that strategy documents, legislative
texts or national law increasingly refer to the WDM and, this, either explicitly or, still too often,
in an implicit way. It should be recalled that the 1* of the 8 recommendations made at the
Fiuggi forum called upon Mediterranean countries to define, adopt and implement national
strategies and institutional mechanisms for the WDM?,

2 National governments were also invited to support the adoption of WDM by local organisations (creating the political and
administrative conditions necessary to the emergence of water citizenship) and to publish and implement the MCSD’s work and
recommendations (organising inter-ministerial meetings and ensuring that the results are made known to the major
organisations involved in the water sector).
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Box 2 Water saving in the industrial sector in Morocco: Case of the use of flow control valves for
cleaning operations in a pork-butchery plant in Mohammedia

Current situation: The cleaning water of the factory shops comes from a well. The quantities
used for cleaning based on classic hoses are excessive. The personnel is little sensitised.

Scope of the project: To equip the manual cleaning hoses with flow reduction heads and build
awareness of the personnel as to the need to reduce water consumption.

Investment: 9 000 Dh (acquisition of 30 flow controls valves)

Expected gains: Saving 286 000 m3/year of water, that is 318 700 Dh/year
Saving power energy: 26 000 kWh/year, that is 2,2 Toe/year
Financial gain: 318 700 Dh/an

Return time-period: 1 month

Box 3 Factoring the water demand of natural ecosystems in any water resources development policy:
Case of Ichkeul in Tunisia

Like almost all lagoons around the Mediterranean basin, the lagoon-lakeside system of Ichkeul is
under threat due to the socio-economic pressure exerted on it. The medium is indeed in the
process of a drastic change induced mainly by the construction of dams upstream the catchment
area (Joumine, Ghézala and Sejnane) which will lead to diverting a large volume of water initially
flowing into the Ichkeul. This reduction of inflows will induce an imbalance of the water
functioning of the lake-marsh system, with risks of increasing water salinity and gradual
disappearance of the specific vegetation which feeds the water birds.

In order to address this mismatch between environment and development, several measures
were decided in order to ensure conservation of Ichkeul:

Construction and operation of the lock-gate on wadi Tinja to the fresh water inflows and better
manage the water exchanges with the Lake of Bizerte,

Updating the North and Far North Water Master Plan in order to integrate the National Park
Ichkeul as a fully-fledged water consumer. The environmental demand of Ichkeul was met back
in 2003 with the conveyance of 100 mm3 from dams in the vicinity (Sidi El Barrak, Sejnane),

Construction of the urban wastewater treatment plants of Mateur and Menzel Bourguiba in order
to improve the quality of the water supply into the Ichkeul.

The Mediterranean countries must, however, face new challenges. Underscoring the
difficulty of meeting an increasing water demand in a context of insufficiency, rarefaction, if
not overexploitation, of water resources (likely to be exacerbated under the effect of climate
change), as well as of alarming deterioration of water quality, the national experts at the
same time reminded of the factors having motivated, sometimes in an early manner, the
implementation of WDM measures in their country® and outlined the main obstacles _still
hindering a concrete implementation of WDM policies and strategies. These obstacles and
hindrances are of various sorts: institutional constraints (scattering of responsibilities and
lack of coordination between ministries involved in the management of water resources), lack
of integration of the various policies (water and sectoral policies), absence of a legal
framework, lax control, inadequate water pricing, lack of public awareness of the need for
water saving, lack of involvement of the users in water resources planning and management,
lack of qualified staff in charge of water management, lack of financial capacity of the States,
which impedes the implementation of the national plans for an integrated management of
water resources and water demand (implementation remaining dependent on national
budget prioritisation), etc.

® For instance, in Cyprus: early implementation of WDM strategies due to the very high cost of development of the offer; in
France: implementation, as early as the 60s of the principle of water management by basin and development of the notion of
WDM by usage, pursuant to the Water Law of 1992.
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Box 4 Main impediments to implementing the WDM approach in Syria

e Lack of coordination between the ministries involved in the management of water resources,

e Existence of contradictory policies: the policy of assistance to the farmers towards the
purchase of modern irrigation systems is, for instance, not coordinated with the pricing of
irrigation water (rates according to irrigated area, not to the quantity consumed, thus not
conducive to water saving),

e Lack of staff qualification (as regards the technical and administrative aspects),

e Wastage of drinking water due to a lack of awareness among the citizens - as a result of low
water price - about the importance of and need to preserve this scarce resource.

Several countries have availed themselves of the various tools at their disposal (technical,
legislative and legal, institutional, economic, planning and concerted action, training and
awareness-raising...) in order to make headway in the field of the WDM, or are wishing to
further develop these tools. The relevance and efficiency of the economic tools, still
insufficiently used though playing a key role in matter of aligning the policies with WDM
requirements, were particularly underscored. Specific reference was made to incentive
economic mechanisms encouraging agricultural water saving (decoupling of the EU
agricultural support from production, agro-environmental measures and cross-compliance,
rate setting and quota systems), establishment of water accounts as a strategic tool for inter-
use reallocation (on national level or on catchment area level), cost-effectiveness analysis
and economic analysis of the various water uses. The pricing issue, though remaining a very
sensitive issue in all Mediterranean countries, has emerged as one of the priorities (if not the
priority) of WDM strategies. It is indeed necessary to manage to achieve a gradual cost
recovery (the EU Water Framework Directive requires full recovery of the water costs) while
seeing to social equity. The participants in the workshop have, in this regard, underscored
the need to address with users’ associations the issue of the water price, to help the various
users to install water saving systems (box 5) rather than subsidizing the water price, to
assign a price to all the water resources of the country (both surface water and groundwater)
and to implement a special rate for re-used water. The need to use planning and concerted
action tools, allowing the definition of objectives that are common to and appropriated by all
the players, also was particularly underscored, and several innovative and positive examples
were mentioned* (Box 6). These planning and concerted action tools need to be developed
on various territorial levels (national, regional and local).

Box 5 Subsidies for water conservation: the case of Cyprus

Well drilling for garden irrigation (670 US$): Subsidy for well drilling for home gardens for
households connected to the water distribution networks of all municipalities and villages (subject
to well permit and inspection of site after permit and before drilling).

Connection of well with lavatories (from 200 to 700 US$ depending on the number of households
connected): The subsidy covers connection of wells with home lavatories, schools, offices,
shops, institutes etc connected with distribution networks of all municipalities and villages for the
purpose of conserving drinking water (estimated up to 28%) that is used for lavatories (subject to
application, inspection and provision of technical advise by WDD).

Installation of a system for the recycling of grey water (1375 US$ for each homestead and 60% of
the cost for the installation of such a system for the rest of the cases): The subsidy covers
installation of a system for the treatment of grey water and its reuse in lavatories and garden
irrigation of a household, school, playing grounds, swimming pools, gyms, hotels, industries etc.,
connected with distribution networks of all municipalities and villages. Grey water is the water that
comes from bathtubs, shower, wash-basins, cloth-washing machines, water from vegetable and

* Concerted management with agricultural users within collective entities, Development and Water Management Schemes
allowing the design of tools to arbitrate conflicting uses on the level of a sub-catchment area (France), water saving charters in
the tourist sector signed by certain hotel-owners’ groups, etc.
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fruit washing. The saving of water is expected to be about 33% (subject to application, inspection
and provision of technical advice by WDD).

Box 6Examples of planning and participatory tools implemented in France

The implementing of the 1992 Water Law led to the drawing up of a guiding scheme for planning
and managing water at the basin level (Schéma Directeur dAménagement et de Gestion des
Eaux, SDAGE) defining the directions of the management and planning of the basin for a period
of 10 to 15 years. In the sub-basins, the scheme for planning and managing water (Schéma
d’Aménagement et de Gestion des Eaux, SAGE), supported by local bodies, is the tool for
managing and protecting water uses and resources.

The River Dréme « SAGE » (initiated in 1992), led by all the water users, made it possible to
implement a global framework limiting water demand for agricultural purposes by the freezing of
irrigated land, to supply water from the Rhone in the downstream part, to respect an instream
flow and to develop a network for measuring the stream flow in real time to keep the managers
informed.

For the EU Member States, it has emerged that the Water Framework Directive (WFD) has
had a particularly decisive effect on accelerating the adoption of WDM in the water policies
(via mainstreaming the principles of management on catchment area level and of
involvement of the various users in the planning, development of approaches to environment
protection in order to achieve the objectives set by the Directive - of which observance of a
proper ecological state of the water bodies -, requirement to reach full recovery of water
costs, etc). The WFD thus proves to contribute some new "know-how" which could be
inspiring to EU neighbouring countries.

The Southern and Eastern Mediterranean countries have underscored, on the other hand,
the need for boosting international co-operation and scaling up development aid in support of
the implementation of WDM strategies and approaches.

The exchange of views has, in the end, highlighted the need, for all decision-makers:

e to improve knowledge of the water resource and, for this purpose, to have reliable,
comparable and regularly updated information,

e to take into account such global developments as climate change and, in particular, to
update the prospective scenarios related to water resources, water demand and potential
water saving by integrating the climate change factor,

¢ to connect the water issue with that of energy.

4. Factoring WDM into sectoral and water policies: papers presented in
the framework of the thematic working groups

4.1 Objectives and contents of the call for papers, selected
papers

A call for papers was launched to document concrete examples of good practices and to
measure the progress actually made over the last years in terms of: water demand
management in the main sectors of use (agricultural water, drinking water, industrial water),
factoring natural water needs for the ecosystems into policies, as well as factoring WDM into
water and cooperation policies. The objective was thus to favour the sharing of
Mediterranean experiences and, ultimately, to promote the mainstreaming of WDM across
the different policies.

34 papers were selected by the scientific committee and published (cf. appendix 6), 22 of
them were presented at the workshop in the framework of the thematic working groups (cf.
appendix 2: workshop’s programme).
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4.2 Conclusions and recommendations of the thematic working
groups

4.2.1 Thematic working group « Factoring WDM into the agriculture sector »
Key messages of the presentations and discussion can be summarized in three main points:

e Concerning the integration of the objectives of WDM into the agricultural policies: it is
important to integrate environmental issues in the sectoral policies, in general, and in the
agricultural policy, in particular. This process requires new tools for monitoring and
evaluating the effectiveness of such integration in order to overcome the existing
difficulties: limited availability of the data, the complexity of the policy tools, the problem of
the scale.

e Concerning institutional aspects and capacity building: a stronger regional partnership is
needed to support dissemination initiatives and sharing knowledge on water demand
management. It is important to continuously monitor the implementation and effectiveness
of the Institutional Reforms adopted in many Mediterranean countries.

¢ The new information technologies can contribute to improve WDM at basin level. Their
effectiveness can be higher if participative and endogenous processes are implemented to
build innovative tools of water management.

e Concerning the improvement of participative water management: water users associations
have to be further supported and solutions well adapted to the local context have to be
implemented.

Box 7 Recommendations of the working group « Factoring WDM into the agriculture sector »

1. Increase water demand management actions in Mediterranean Agriculture by taking into
account: technical aspects (new technologies and innovation) and governance aspects
(decentralization, users participation, education, training),

2. Integrate a more sustainable WDM into national policies (by clearly identifying priorities and
responsibilities) and regional sectoral policy (agricultural, educational, energy) considering the
local conditions (i.e.: food security for non EU countries),

3. Go on the way of « decoupling » agriculture support from production as an effective tool to
achieve positive environmental effects,

4. Support the dissemination and sharing of experiences (both among different countries and
within the same country) of WDM policies actions in all Mediterranean countries. Ensure an
interface between science and policy,

5. Monitor the achievements of the different policies in terms of WDM by identifying appropriate
and shared/recognized indicators.

4.2.2 Thematic working group « Factoring WDM into drinking and industrial
water management »

Key messages of the presentations and discussion, reaffirming the relevance of the
recommendations proposed in Fiuggi, can be summarized as follows:

e Concerning standards and regulatory aspects:

Auditing procedures for the facilities and systematic control of withdrawals should be
imposed.

The regulations should also incite checking and measuring of individual consumption and
even impose this.

The implementing of stricter quality standards for the equipment used for storing or
distributing water should be imposed, even if their application is progressive.

« Water saving » labels should be attributed to the entities which are great water consumers,
especially in the tourist sector, if these entities respect a list of specifications.

12
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The implementing of 1ISO 224 standards would help to create an institutional framework
favourable to the setting up of a WDM policy.

e Concerning the social and economic aspects:

Water pricing is a very effective WDM tool. It should be adapted to the context of each
country and reconcile the awareness of the real cost of water, the ability of citizens with low
financial means to pay « basic » consumption and a real encouragement to save water.

The setting up of targeted subsidies aimed at permitting or encouraging action that is
considered relevant for water saving or to develop equipment adapted to this policy.

It is necessary to set up measures for awareness-raising about water savings in each sector
of activity. If behaviour is to be altered in a sustainable way, it is essential to implement
voluntary policies for education about water and the environment.

The social and economic components are the key factors that contribute to solving the
problems of urban and outlying areas. In this respect the example of the National Initiative for
Human Development in Morocco has highlighted the fact that the joint mobilising of financial
means and individual capacities has helped to meet the needs of low income populations.

e Concerning the technical aspects: hew technologies and new concepts:
This underscored the need to:

- Harness new information and communication technologies: Internet, advanced
telephone technology, information and data management systems in all the fields
contributing to demand management (knowledge of consumption and uses, customer
communication, and so on),

- Take into account of new concepts that have now reached an interesting stage in terms
of feasibility and credibility, such as the using of grey water, the storing of rainwater, the
recycling of some types of water,

- Recourse to new equipment and materials designed to save water in homes and in the
hotel and catering industry.

Special emphasis will be placed on the « meter » policy associating new technologies for
« intelligent meters ».

Box 8 Recommendations of the working group « Factoring WDM into drinking and industrial water
management »

1. Take an initiative to adapt ISO/TC 224 standards (service activities relating to drinking water
supply systems and wastewater systems) to the Mediterranean context,

2. Take an initiative to ensure better coordination among donors, as well as the complementary
nature of their strategies, in the financing of WDM actions,

3. Raise the education component to the rank of the other WDM instruments and commit water
service managers to devoting sufficient financial and human means to this education,

4. Besides applying techniques that have been known for a long time, such as the reusing of
waste water, it is recommended to systematically search for what type of support the new
technologies could contribute to global WDM policies.

4.2.3 Thematic working group « Factoring natural water needs for ecosystems
into policies »

Key messages of the presentations and discussion can be summarized as follows:

e An integrated approach to water management is of great value for considering ecosystem
needs. It is crucial not only to look at « water as a resource », but to understand the
importance of water for complex ecological systems. Appropriate water quantity and
quality must be provided to ecosystems for sustaining their functions, taking into account
their natural dynamics.

13
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4.

Different tools and methods for a better understanding of ecosystem functioning were
mentioned: pressures analysis (as a starting point and linked to the WFD approach),
functional analysis, economic instruments, risk analysis (e.g. in the context of climate
change), Remote Sensing for understanding the evolution of vegetation in response to
water level fluctuation, approaches from Ecohydrology as well as impact assessment
studies.

Scientific knowledge must be translated into clear management objectives adopted by the
policy makers. The economic valuation of ecosystems (e.g. wetlands) and related
services can be very useful to make the ecosystem needs considered as a priority.

Local solutions utilizing local knowledge are needed for sustainable, integrated
management and ecosystem protection.

The importance of regional cooperation in the Mediterranean to improve the
understanding of ecosystem functioning, as well as the adoption of methods and
management tools integrating water needs for ecosystems, was stressed. The developed
practical approaches in support of the WFD implementation in the EU member states (e.g.
horizontal guidance document on wetlands) can be very helpful for water managers, also
for countries that are not required to implement the WFD.

Box 9 Recommendations of the working group « Factoring natural water needs for ecosystems into
policies »

1. To promote the factoring of the natural water needs of ecosystems via an integrated water
resources management approach on (sub) catchment area scale,

2. To develop the scientific tools and methods necessary for a comprehensive understanding of
the functioning of the ecosystems and to translate this scientific knowledge into management
objectives listed in the planning documents. This requires, in addition, to take into account the
specificities (not only the natural, but also the socio-economic and geopolitical, specificities) of
the region and of the Mediterranean countries,

3. To develop the economic approaches and mechanisms likely to promote recognition of the
services rendered by the ecosystems and, hence, the sustainable management of these
ecosystems,

4. To foster the participation of the local players right at the outset of the first phases of the water
resources planning and management processes, and this, in order to facilitate recognition and
integration of the environmental water demand.

2.4 Thematic working group « Factoring water demand management into

water policies »

The presentations and the discussion made it possible to highlight the following elements:

14

Need to combine various tools to implement integrated WDM policies. The importance of
the economic approach was reiterated (paramount importance of water pricing and the
instating of fees to encourage water saving and ensure solidarity of the users of the
resource, valorisation of the economic dimension of the involvement of women in water
management, cost-effectiveness and cost-advantages analyses for the choice of
measures fostering the enhancement of environment quality and of WDM), as well as that
of the tools of concerted action bringing together the public operators (State,
communities), the economic life stakeholders and the general public.

The importance of the set up of collective entities and of participatory management
(agricultural users’ associations, domestic users’ associations) and the need to promote,
in particular, the involvement of women, who are the main users and responsible over the
water resources, in the decision-making and planning processes.

The WDM principles need to be available on the various territorial levels. The purpose is
to particularly promote ownership and implementation of WDM approaches by the local
stakeholders (water services, local management on catchment area level).

The operating costs to ensure the missions of information and coaching of a policy of
water saving and control over consumption are high. The implementation of WDM
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approaches assumes, in view of the significant number of stakeholders to be mobilized,
the availability of dedicated means to inform, sensitise, educate, persuade, and allow the
sharing of experiences;

e The climate change factor, making it even more crucial to implement WDM measures,
needs to be mainstreamed in the water resources planning and management.

Box 10 Recommendations of the working group « Factoring WDM into water policies »

1. Integrate water demand management into the water and sectoral policies, on different
territorial scales. The WDM policies will be based on the widest complementary of the
available mechanisms (laws, planning and local action instruments, water police, actions at
user levels, water pricing, information, education and awareness-raising actions, technical and
technological measures, etc.);

2. Involve local stakeholders in the WDM processes: set up an institutional framework making it
possible to empower local stakeholders and help them to appropriate the WDM procedures;

3. Develop the economic approach of WDM (water accounts, water pricing that in particular
integrates mechanisms in order to reach a progressive recovery of costs whilst at the same
time ensuring social equity, cost-benefit analyses, etc.). The methods and tools for the
economic analysis of the Water Framework Directive could serve as inspiration for
neighbouring countries when implementing their WDM policies.

4. Integrate the «climate change » factor in the water resource management strategies in
general, and WDM in particular.

5. Regional studies carried out at the Mediterranean level
Three regional studies were conducted and presented at the workshop.

5.1 Virtual water in the Mediterranean: A contributing indicator
in the analysis of water management issues?

The main objective of this study was to present the concept of “virtual water” (water quantity
necessary to produce a given goods), to quantify virtual water flow for the Mediterranean
countries (via the imports and exports of agricultural products), and, then, to analyse the
relevance of the virtual water concept to the orientation of agricultural policies and water
policies (notably those related to WDM) in the Mediterranean context.

The results of the quantification of virtual water flows® (figure 1) highlight a North/South
dichotomy in the Mediterranean region which may, in part, be explained by the disparity of
available water resources, “green” waters (i.e. rainwater), in particular. The work has
highlighted, however, the existence of a certain number of exceptions (Tunisia, Spain, Italy)®.
Most of the Mediterranean countries are net importers of virtual water, except for France and
Serbia Montenegro.

® The quantification focused on flows of virtual water associated with agricultural products accounting for 90% of the
Mediterranean countries’ exchanges of virtual water (beef, olives, soya and cereals). The contributions of blue water (irrigation
water) and of green water (rainwater and soil water) have been calculated separately.

® Tunisia exports more virtual water via trade in cereals and soya than its neighbouring countries, which brings its profile closer
to those of the Northern Mediterranean countries. Conversely, in Spain and ltaly, virtual water imports related to cereals, soya
and meat are high.
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Figure 1 Net balance of virtual water exchanges, average over 2000-2004 (1 0’ m3lyear)
(grain, soya bean, olives, specific vegetable products and bovine meat)

Virtual water flows in the Mediterranean via exchanges of cereals are quantitatively
significant, in particular when compared with the volumes of virtual water consumed for the
national production of the countries studied, or with their water resources available. For the
importing countries, these flows may involve "water saving" if they induce reallocations -
whether productive or not - of the non mobilized resources. The transfers of virtual water also
entail consequences for the exporting countries because their increased mobilization may
generate tensions between the users and environmental degradation.

The transfers of virtual water are generally made in a disguised, and often non conscious,
manner insofar as they result from choices based on other issues (food safety, trade
balance). The concept of virtual water thus proves to be a an interesting tool for analysis
inasmuch as it highlights the prevailing phenomena by giving orders of magnitude and calling
for consideration, while its prescriptive value still remains to be proven.

The discussions underscored the need to extend the analysis to the whole range of the
goods exchanged (other than agricultural products), while taking into account their trade
value. An economic analysis, complementary to the agronomic analysis, should make it
possible to address the objectives of the agricultural policies in terms of trade balance and
food security, so as to then study their impacts on the management and distribution of water
in the countries considered. It is indeed advisable to refocus the debate on the countries’
food security strategies (strategies aimed at food self-sufficiency or relying on the
international market), while taking into consideration the social dimension of agriculture. The
harnessing of the concept of virtual water thus relates to the reforms of a macro-economic
nature, to the debate on the distribution between rainfed crops and irrigated farming, as well
as to issues pertaining in the integration of agriculture in the markets.

5.2 The impacts of the Common Agricultural Policy reform on
water demand for irrigation

This study, based on the existing literature in 4 Mediterranean Members States (Spain,
France, Italy, Greece), aimed at identifying the possible effects of the 2003 CAP Reform
(known as Mid-Term Review, MTR) in terms of reallocation of cultivated land area (e.g.
cultivated versus non cultivated, irrigated versus non irrigated land, etc), total water demand,
water demand per hectare and farmers’ income.
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The effective degree of decoupling is a key element in determining impacts of MTR: partial
decoupling has a weaker effect and causes a more limited reduction than full decoupling on
irrigated surface in the short as well as and in the mid and the long term.

In general, crops with a substantial comparative advantage in the production-based coupled
payments (such as maize, cotton and durum wheat) will be reduced.

A regional polarisation is likely to occur between regions already specialized in cereals,
oilseed and protein (COP) cultivations - that are likely to specialize and grow further - and
regions which are likely to regress, especially in the inland and mountain areas.

e Concerning the environmental impacts:

Even though one of the main goals of the 2003 CAP reform is to promote more extensive
farming in Europe and encourage environmental protection, the results obtained show no
such an improvement in the new CAP decoupled scenarios unless additional measures to
protect the environment are introduced (cross-compliance and good agricultural and
environmental conditions).

e Concerning the evolution of irrigated land area and water demand:

More marked effects in terms of reduction of water demand are expected from the
forthcoming reform of the fruit & vegetables and wine Common Market Organizations which
will likely change the “opportunity” cost of irrigation for these crops. This change could cause
the substitution between these crops and non irrigated arable crops.

Water demand management is not a major concern of the CAP and, accordingly, CAP
impacts on water guality and - even more - water guantity issues are limited.

During the discussions, the participants raised the issue of the sensitivity of the results with
respect to the evolution of market prices, upon which the evolution of irrigated areas and
water demand strongly depend’. The reform of the CAP should lead to better consideration
of _market conditions in farmers’ decision-making processes (in regard, particularly, to
irrigation practices).

5.3 International cooperation and development for water in the
Mediterranean: how is water demand management taken into
account?

The objective of this study was to provide a detailed quantitative analysis of the ODA (Official
Development Assistance) to the Mediterranean countries in the water sector, to analyse the
strategies and policies of intervention by the main donors acting in the Mediterranean
(particularly with respect to WDM), as well as to highlight the obstacles met and the
leverages possible for the promoting of WDM projects.

Mainly based on collection and analysis of data on public development aid in the OECD data
base for 1973-2004, the analysis showed that the cooperation for water was greatly
concentrated on a few large projects related to water supply and sanitation infrastructures, as
well as on a limited number of countries®.

An analysis of the overall development of funding commitments demonstrates that the latter
reached a high between 1980 and 1986 during the construction of the large hydro-electric
dams and irrigation networks and again between 1991 and 1998 during the expanding of the
large town facilities for water supply and sewer networks (figure 2). Since 1998, aid to the
water sector in the region is declining (with, nevertheless, a resumption of commitments as
from 2002).

" A significant increase in the price of corn on the international market may, for instance, mitigate - if not reverse -the forecast
decreasing trend of corn crop zones.

8 5 countries (Egypt, Morocco, the Palestinian Territories, Tunisia and Turkey) received 87,7% of the total aid granted to the
sector over the period 1973-2004.
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Figure 2 Evolution of the ODA to water sector 1973-2004 (three years moving average)
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The projects in favour of the WDM, very often related to fine and diffuse actions, are very
difficult to identify and quantify (because, in particular, of the very summary description of the
projects in the OECD file). A more qualitative analysis of the strategies and recent policies of
intervention by the major bilateral and multilateral donors serving in the Mediterranean (USA,
Germany, Japan, France, European Commission, European Investment Bank, World Bank)
has revealed that the strategies of these donors increasingly focused on an integrated
management of water resources with, sometimes, incentives related to WDM®, but that the
main part of the financing was still focused on drinking water supply, sanitation and
wastewater treatment with a view to meeting the Millennium Development Goals (MDGS).

During the discussions, the donors underscored the fact that they intervene in support of
steps and projects belonging in a comprehensive water management strategy defined by the
beneficiary country itself according to the national context. Accordingly, it is, above all, up to
the countries to list WDM as a national priority so that the donors could support WDM
strategies and approaches. The need to develop decentralised co-operation in_matter of
WDM (allowing the dissemination of best practices on local level) was also put forward.

6. Conclusions and recommendations of the workshop
6.1 Main conclusions

In sum, the workshop has, first of all, highlighted the actual progress made since the Fiuggi
forum as regards mainstreaming WDM in the water policies, as well as in certain sectoral
policies.

At the regional level, the countries on the Mediterranean, thus, obtained a common strategy
of sustainable development, the Mediterranean Strategy for sustainable Development,
retaining water like priority field of intervention and attempting to promote the WDM.

® For instance: incentives towards efficient use of the resources, introduction of water-saving farming practices, water pricing
reforms, control over leaks and wastages in local community, etc.
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At the national level, many countries had recourse to the various regulations, tax, contractual
tools at their disposal to progress in the field of the WDM. Only the market instruments were
not yet truly used.

In the local plan, the concern of better implying the water actors, in particular the users - that
those concern the agricultural world or the urban area - was often reaffirmed and at the same
time innovative and positive experiments were committed.

The exchanges confirmed these evolutions, but also shown the need for permanently having
information reliable, comparable and regularly updated to inform and light the decision
makers. They, also, underlined the interest to better articulate the problems related to the
water resources management to the total environmental problems, and in particular the
climate change.

Secondly, it has reaffirmed the importance which it is advisable to attach as regards WDM for
agricultural and industrial sectors, with the drinking water supply and the safeguarding of the
ecosystems. The association of the users of the domestic networks and the irrigated areas
with the decisions with regard to them spring like an essential element of success of the
initiatives in favour of the WDM. It is to say the importance which sticks to the public
awareness, of education as regards WDM by stressing that this concerns the responsibility
for the public and non-public actors. But this association - even responsibilisation - non-
public actors calls an effort renewed as regards research, sharing good practices so that the
technical routes most powerful permanently required then are adopted.

Thirdly, it has shown, as is demonstrated by the concept of "virtual water”, that new
approaches could be taken into account to clarify the choices. But the workshop also
underlined the eminent part which the national authorities in the strategies and fields of
intervention of the partners to the development. Indeed, as long as the States will not post a
strong priority for the WDM, the partners with the development will be able to support the
projects or operations with difficulty relating to it.

Finally, the participants proposed and adopted the following recommendations intended to
the political decision makers so much their role as regards promotion of the WDM remains
essential. They attempt to deliver short, clear and suitable messages for evaluation during
next years.

6.2 Recommendations

Considering Recommendation 26 of the Action Plan adopted at the Johannesburg World
Summit on Sustainable Development,

Committed to the implementation of the Barcelona Convention and the objectives of the
Mediterranean Strategy for Sustainable Development,

Being of the opinion that the European Union Framework Directive on Water contains know-
how in several fields which the EU neighbours might wish to share,

Considering that Water Demand Management is a resource and that it is an integral part of
integrated water resources management,

Recalling that water demand in the Mediterranean is expected to increase by 50 km®year by
2025 to reach 332 km3/year, and that the various losses due to transport, leaking and the
various uses could exceed 120 km®/year.

The participants to the 3" Regional Workshop on Water and Sustainable Development in the
Mediterranean, convened at Zaragoza, 19-21 March 2007, recommend to the national
political authorities of the Mediterranean countries to:

¢ include, in accordance with the MSSD orientations, Water Demand Management in the
national priority strategies, to promote its implementation, on the one hand by setting
annually on the basis of regional objectives, national objectives of efficiency and on the
other — in order to achieve them — by mobilizing, with a concern for social equity, the
various technical instruments and tools, but also those regulatory, normative, tariff, fiscal,
contractual or market tools and instruments available to them; further, to coordinate its
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implementation, follow-up and evaluation in the various sectoral policies, especially in the
fields of agriculture, energy, tourism, environment and land development,

see to it that the problems connected with Water Demand Management are properly
integrated within the global environmental problems, such as climate change, and
biodiversity and ecosystem conservation,

promote mobilization and responsibilization, at the various relevant territorial scales,
connected with either the rural or the urban environment, of the various stakeholders
concerned with Water Demand Management, public, academic, private or association-
related by taking into consideration the particular role of women in this field; further to
invite the partners, public — especially donors — and private to contribute to the resulting
activities, operations and investments,

take all necessary measures to raise the awareness of the public in terms of Water
Demand Management — especially through environmental education activities, mainly by
informing the public on the challenges involved and by identifying, implementing and
making use of the relevant good practices, especially concerning the maintenance of
water distribution systems, individual consumption of drinking water, rational use in
agriculture as a function of the geographical context, and the protection of ecosystems,
assess, every two years, progress accomplished in Water Demand Management and
therefore reinforce the inclusion of Water Demand Management in the national information
systems on water; further to document the various relevant indicators, mainly those
adopted by the MSSD,

reinforce the regional scientific and institutional cooperation to promote Water Demand
Management and contribute to setting up a Mediterranean Water Observatory which
would, on a continuous basis, compile data, information and good practices useful to
Mediterranean stakeholders and decision makers.

Moreover, it is expected of the Blue Plan, in conjunction with its partners to:

make a report, every two years, on progress accomplished in the Mediterranean in the
field of Water Demand Management

contribute to establishing a compendium of good practices in the field of Water Demand
Management

organize in 2012 the fourth regional workshop on Water Demand Management.

(Done at Zaragoza, on 21 March 2007)
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7.1 Appendix 1: List of participants
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rd

regional

19, 20 & 21
March 2007

workshop

on water and
sustainable
development

in the Mediterranean

organised under the aegis
of the Mediterranean Commission
on Sustainable Development

Water
demand
management,
progress

and policies

Mediterranean Agronomic Institute of Zaragoza (CIHEAM-IAMZ)
Expo Zaragoza 2008

Session 1

Session 2

Reception and registration of participants at the
Mediterranean Agronomic Institute of Zaragoza

Opening speeches

Mr Luis Esteruelas, Director of the Mediterranean
Agronomic Institute of Zaragoza

Mr Roque Gistau, President of Expo Zaragoza 2008

Introductory conferences
on water demand management
in the Mediterranean

Mr Bertrand Hervieu, Secretary General of the Internatio-
nal Centre for Advanced Mediterranean Agronomic Studies (CIHEAM)

INFORMATION

TAXI
+34 976 751 515

EMERGENCIAS
112

HOTEL VIA ROMANA

C/ Don Jaime |, 54-56. 50001 ZARAGOZA

TEL 976 398215 FAX 976290511

HOTEL TIBUR

Pza. de La Seo, 2-3. 50001 ZARAGOZA

TEL 976202000 FAX 976 202002

HOTEL GOYA

C/ 5 de Marzo, no 5. 50004 ZARAGOZA

TEL 976 229331 FAX 22 21 65

PERSONAL DE HALCON VIAJES

TRANSFER EN MADRID
Alejandro Navarro 671614878

OPERATIVO EN ZARAGOZA
Dino de la Cruz 618357536

From Fiuggi to Saragossa: Presentation of the work-
shop (lessons learnt from the workshop held in Fiug-
gi in 2002, Mediterranean Strategy for Sustainable
Development, workshop’s objectives), Mr Henri-Luc
Thibault, Director of Plan Bleu

Facing water stress and shortage in the Mediterra-
nean: Presentation of the Blue Plan’s Environment
and Development Outlook «water» chapter, Mr

Mohammed Blinda, Programme Officer, Plan Bleu

The main water users’ point of view: Factoring water
demand into:

e agriculture, Mr Adel Tlili, producer and exporter of
agricultural products, former President of the Vege-
tables Committee Board (Tunisia)

e |ocal authorities, Mr Francis José Maria, Director of
the Department responsible for water supply in the
Corniche des Maures area (SIDECM, France)

e drinking water management, Ms Fatiha Belamari,
Head of Planning Department at the National Office
for Drinking Water (ONEP, Morocco)

e tourism, Mr Alessio Satta, Head of Sustainable
Tourism Department at Ambiente ltalia (ltaly)

Discussion

Coffee break



Session 3
Monitoring progress and
promotion of water demand
management policies in the
Mediterranean countries

Mr Henri-Luc Thibault, Director of Plan Bleu

Presentation of national reports:

e Morocco, Mr Mohamed Oubalkace, Programme
Officer, Ministry of Land Planning, Water and Envi-
ronment

¢ Tunisia, Mr Abdelkader Hamdane, Director General
of Rural Engineering and Water Exploitation, Ministry
of Agriculture and Water Resources

e Egypt, Mr Atef Hamdy, Research Director,
CIHEAM-IAM Bari

Debate on progress made, difficulties encountered
and advisable changes

Lunch

Presentation of national reports:

e Syria, Ms Reem Abed Rabboh, Director of Water
Safety, Ministry of Local Administration and Environ-
ment

e Turkey, Ms Selmin Burak, Engineer, University of
Istanbul

e Bosnia Herzegovina, Mr Igor Palandzic, Bosnia
Herzegovina Water Works

Debate on progress made, difficulties encountered
and advisable changes

Reception of participants at the Mediterranean Agro-
nomic Institute of Zaragoza

Sessions 4 & 5
Thematic working groups

Factoring WDM into the agriculture sector
CIHEAM
Mr Nicola Lamaddalena

Factoring WDM into drinking and
industrial water management
IME (Mediterranean Water Institute)
Mr Mohammed Ben Blidia

Factoring natural water needs for ecosystems into policies
MedWet
Mr George Zalidis

Factoring WDM into water policies
French Ministry of Ecology and Sustainable Developmen
Mr Pascal Berteaud

Presentation of national reports:

e Spain, Representative of the Mediterranean Net-
work of Basin Organizations (to be confirmed)

¢ France, Mr Alain Pialat, Director of the Rhéne
Méditerranée Corse Water Agency

e |taly, Mr Giancarlo Boeri (Director) and Ms Giu-
seppina Farrace, Agency for the Protection of the
Environment and Technical Services (APAT)

Debate on progress made, difficulties encountered
and advisable changes

Coffee break

Presentation of national reports:

e Cyprus, Mr lacovos lacovides, Hydrologist, IACO
Environmental & Water Consultants

e Malta, Mr John Mangion, Director, Directorate for
Water Resources Regulation

Debate on progress made, difficulties encountered
and desirable changes

Water demands and possible water savings in the
Mediterranean countries, Mr Jean Margat, Vice-Pre-
sident of Plan Bleu

Discussion
Synthesis and conclusions by the Chairman

Social dinner (Restaurant « La Bastilla », Hotel
Paris , Zaragoza city centre)

Session 4
Papers presentation on each issue

Papers presentation
Discussion

Coffee break

Session 5
Working tracks, proposals and
recommendations

Drafting of the working groups’ conclusions and
recommendations

Lunch

Session 6
Virtual water in the Mediterranean:
An indicator to contribute to
analysing issues on water
management and distribution?

Mr Mohammed Ait Kadi, President of the General Council
for Agriculture Development in Morocco

Presentation of the regional study’s results, Ms Sara
Fernandez (ENGREF, France)



Discussion: Is « virtual water » a relevant concept to
guide agricultural and water policies ?

Session 7  The impacts of the Common
Agricultural Policy on water
demand for irrigation in
the Mediterranean

Mr José Ramoén Lépez Pardo, Director of International
Relations, TRAGSA, Spain

Presentation of the regional study’s results, Ms Ales-
sandra Scardigno (CIHEAM-IAM Bari, ltaly)

Discussion

Session 8 International cooperation and
development aid in the «water field»
in the Mediterranean: How is water

demand management considered?

Mr Michael Scoullos, President of the Global Water Part-
nership Mediterranean (GWP Med)

Presentation of the main results of the regional

study carried out by Mr Georges Corm (consultant,
Lebanon), Ms Gaélle Thivet, Programme Officer, Plan
Bleu

Synthesis and proposals for general recommenda-
tions, Mr Henri-Luc Thibault, Director of Plan Bleu

Discussion

Adoption of the general recommendations and con-
clusions by the Chairman

Session 10 Closing speeches

Water demand management in the Mediterranean:
From prospective analyses to policy making, Mr
Pascal Berteaud, Water Director at the Ministry of
Ecology and Sustainable Development (France)
and President of the Euro-Mediterranean Informa-
tion System on the know-how in the Water Sector
(EMWIS)

Representatives from the Spanish Administrations
Press conference

Lunch

Afternoon Field trip

Visit of the Expo Zaragoza site

Visit of Zaragoza City centre

Discussion with donors
Coffee break

Chairmen and rapporteurs of the thematic working
groups: Synthesis of the working groups’ conclusio-
ns and recommendations

Side event: Public session of the Water Tribune,
Expo Zaragoza 2008 Permanent Forum on Water
and Sustainability: «Water and demand manage-
ment in the Mediterranean» (Centre «lbercaja» in
Zaragoza)

Reception of participants at the Centre Joaquin
Roncal (Zaragoza city centre)

Session 9 Main conclusions and
recommendations

Mr Mohammed Ennabli, President of the Mediterranean
Water Institute and Vice-President of Plan Bleu

Presentation of the debates’ conclusions on the va-
rious themes, rapporteurs of the thematic working
groups

Papers
presentation

Factoring WDM into the agriculture sector:

An initiative towards water saving and sustainable demand irrigation
management in the Mediterranean, Mr Atef Hamdy (CIHEAM-IAM Bari,
Italy)

Pricing the irrigation water in the Jordan Valley as a means of water
saving in Palestine, Mr Mohammed Yousef Sbeih (ANERA, Palestine)

Irrigation water demand management and institutional change, the
experience of Tunisia, Mr Mohamed Ali Bchir (ENSAM, France)

Joint management of the facilities in an irrigation district in North Tuni-
sia, Mr Majid Mathlouthi (National Agronomic Institute, Tunisia)

Advanced modelling tools for integrated assessment of water and
agricultural policies, Ms Maria Blanco Fonseca (Polytechnic University
of Madrid, Spain)

Ador: A software for water management in irrigation districts, Mr Enri-
que Playan (CSIC-Aula Dei Experimental Station, Zaragoza, Spain)

Factoring WDM into drinking
and industrial water management:

ISO/TC 224 standards on «Service activities relating to drinking water
supply systems and wastewater systems. Quality criteria of the service
and performance indicators» Mr Jean-Luc Redaud (CG AAER, France)



Meeting users’ expectations in drinking water services. The ISO
24510 standard, Mr Enrique Cabrera Rochera (Polytechnic University of
Valencia, Spain)

The Moroccan model for drinking water management. The National

Initiative for Human Development (NIHD) in the progressive construction
of a water market, Mr Claude de Miras (IRD, France and Morocco)

Monitoring of consumption by Internet, Experience of the Marseille

Water Company, Mr Sébastien Rabbia
(Société des Eaux de Marseille, France)

Recycling of grey water in Cyprus, Mr Stravos Kambellas (Hydranos
Ltd, Cyprus)

Water demand management tool, progressive rates: the case for drin-
king water in Tunisia, Mr Adelaziz Limam (SONEDE, Tunisia)

How to reduce water consumption in the tourist sector in Tunisia?
Approach and strategy, Ms Raoudha Lahache-Gafrej (ISSBAT, Tunisia)

Factoring natural water needs
for ecosystems into policies:

Fifteen years of action to the service of the Dréme Rriver, its affluents
and of High-Roubion, Ms Magalie Vieux-Melchior (Communauté de
communes du Val de Dréme, France)

Assessment of ecosystem water needs for water resources manage-

ment at catchment level: The case of Cheimaditida Lake, Mr Dimitris K.
Papadimos (Greek biotope, Wetland Centre, Greece)
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Joint management for the sustainable preservation of the aquatic
environment in the Mediterranean, Ms Sylvie Piquenot (Agence de I'eau
Rhoéne Méditerranée Corse, France)

Definition of a method to characterise the Mediterranean watercour-
ses and its application in the framework of the WFD, Mr Olivier Arnaud
(Maison régionale de I'eau, PACA, France)

Taking into account the ecological needs of Ichkeul in water manage-
ment in Tunisia, Mr Saeid (ANPE, Tunisia)

Factoring WDM into water policies :

Water saving and managing consumption as an alternative to conven-
tional water resources. The experience of Gironde, Mr Bruno Jeudi de
Grissac (SMEGREG, France)

Water demand management of the West Bank, Mr Loay J. Froukh
(Water Resources Planning and Management, Jordan)

Experiences from the Eastern Adriatic on water utilities functioning, Mr
Igor Palandzic (Bosnia Herzegovina Water Works, Bosnia & Herzegovi-
na)

What instruments are to be used to manage the dispersed
withdrawals ? Examination based on the new water law and surveys
carried out in Roussillon, Ms Marielle Montginoul (CEMAGREF, France)

Why is it critical to mainstream gender in integrated water resources

management in the Mediterranean? Mr Atef Hamdy (CIHEAM-IAM Barri,
Italy)

www.expozaragoza2008.es

Global Water
. Partnership
Mediterranean
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3 Appendix 3: Definition of water demand management

The «water demand » in terms of quantity is considered here as all the volumes of water
mobilised (not including « green » water and « virtual » water) to meet the various uses, including
the volumes « lost » in transport and usual practices. The demand is, therefore, the addition of
the water withdrawals, the imported water and unconventional production (desalination, reuse,
etc.).

Water demand management includes all the measures aimed at improving technical, social,
economic, institutional and environmental efficiency in the various water uses. As a complement
to the offer policies (dams, pumping, long distance transfers, desalination, etc.), water demand
management is the main direction to help to reach two objectives at the heart of the concept of
sustainable development: the evolution in non viable consumer and production methods on
one hand, and the protection and sustainable management of natural resources with a view
to economic and social development on the other hand.

Water demand management aims at:
e Reducing losses and bad use of water;

e Optimising water uses by ensuring well thought out allocation of the resource to the different
uses, while taking into account the ecosystem requirements, the objectives of preservation of
the renewal and the quality of the resources as well as the development of in situ water use
(without withdrawal) (recreational activities, aquaculture and fishing, energy);

e Creating more sustainable development for each unit of the resource mobilised;

e Permitting substantial financial savings and economy of facilities for the countries, towns and
industries;

e Anticipating and avoiding the expected crises with baseline scenarios of the “business as
usual” type.

e Contributing to reducing the pressure on resources, notably by reducing and stopping
unsustainable uses (over-use, using of non renewable resources, groundwater mining)

WDM has, therefore, the vocation to become an essential component of integrated water
management and of the urban, rural, agricultural and industrial policies. This involves
putting in place a range of aids (strategies, policies and plans, economic, institutional and
regulatory aids, information and awareness-raising campaigns, integration in training courses,
and so on).

The Johannesburg Summit on sustainable development called for the designing of « water
efficiency plans » and for integrated water resource management. Efficiency plans can be
designed and implemented at various levels: country, catchment area, water tables, towns,
irrigation perimeters, and so on. A growing number of towns throughout the world are currently
setting up such plans.

An important question for the future is the evolution of the relative place of offer and demand
policies. Given the limits of resources, the cost of offer policies and the pool of possible
economies (between 20 and 25 % could be recuperated by merely reducing losses and bad use
of water), WDM has a vocation to take a central position in Mediterranean water policies. If
recourse to seawater desalination can be justified in the regions where water is very limited,
despite the fact that the quantities remain limited, there is a risk of undermining the situation by
recourse to desalination rather than thought out commitment to water demand management
which is of course complex to implement and producing irreversible degradation. The growing
foreseeable consequences in terms of environmental impact and cost, especially for the
coastline, would be significant.
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7.4 Appendix 4: List of the MSSD water chapter’s indicators

Code Indicator
Priority indicators
WAT P01 Index of water efficiency (total and by sector)
WAT P02 Water demand, and compared to the GDP (total and by sector)
WAT P03 Exploitation index of renewable natural resources
WAT_P04 Share of the population with access to an improved water source (total, urban, rural)
WAT_PO5 Share of the population with access to an improved sanitation system (total, urban, rural)
Complementary indicators
WAT C01 Regulation index of water resources
WAT_CO02 Silting up rate of dam reserves
WAT_CO03 Non-sustainable water production index
WAT_C04 Surface equipped with modern irrigation systems
WAT _CO05 Human and economic impact of floods
WAT _C06 Wetland area
WAT_CO07 Water requirements for the ecosystems
WAT_CO08 General water quality index
WAT_C09 Emissions of organic water pollutants
WAT C10 Share of collected and treated wastewater by the public sewerage system
WAT C11 Share of industrial wastewater treated on site
WAT _C12 Water cost recovery rate (total and by sector)
WAT_C13 Rate of public investments and expenditure allocated to water and Water Demand Management
(WDM)
WAT_C14 Public development assistance devoted to water and proportion of this aid dedicated to programs

of WDM
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7.5 Appendix 5: Indicators fact sheets (4 priority indicators)
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Mediterranean Strategy for Sustainable Development Follow-up

Is water demand becoming more moderate?

Better water demand management, especially
for agriculture, is one of the priority actions

recommended in the framework of the
Mediterranean  Strategy for  Sustainable
Development.

This implies stabilising water demand

(reducing in the north and controlled increase
in the south and the east). But water demand
and growth in GDP should also be
decoupled, while increasing the value added
per cubic metre of water used.

Better demand management could also bring
about a decoupling of the rise in irrigated
production and the rise in the use of water
for irrigation.

Opverall, the evolution in water demand is
alarming in the Mediterranean countries
because this resource is often scarce.

The evolution in demand over the last ten
years is different from one country to the
next. In Croatia there has been a 48%
reduction and a reduction of 30% in Slovenia,
while Albania has increased its demand by
21% and Algeria by 31%.

The share of water for agriculture remains
high in all the countries, often higher than
50% and even 90% in Syria and Morocco.

In some countries such as Croatia where
green water (rainwater evapo-transpired by
vegetation) is used for agriculture, demand
for irrigation purposes is low.

The volume of water used to produce 1000
dollars of agticultural value added goes from
about 15 m3 in Slovenia to more than 3000
m3 in Syria and Egypt.

Drinking water demand per inhabitant varies
greatly from one country to the next, from
fewer than 30 m3/annum/inhabitant (80
litres/day) to about 150 m3/annum/inhabitant
(410 litres/day).

Definition

Total water demand is defined as the sum of
the volumes of water mobilised to meet the
various uses, including the quantities lost in
production, transport and use.

It corresponds to the sum of the water
withdrawals, of unconventional production
(desalination, reuse, and so on) and of imports
less exports.

Water demand compared to GDP per sector
of activity corresponds to the demand for
water used divided by the value added in the
same sector (agriculture, industry).

Precautions / Notes

For agriculture, the indicator could be even
more polished by calculating the ratio of
irrigation water demand to the value added of
the irrigated production.

Sources / References

FAO-Aquastat, Eurostat, World Resources
Institute, Plan Bleu and several national
sources, including the reports presented at the
regional workshop in Saragossa in 2007.

World Bank for the agricultural value added.

Indicator WAT_P02 Updated on 02/05/2007
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Mediterranean Strategy for Sustainable Development Follow-up

Is pressure on renewable natural water resources going down?

The preservation of water resources is one of
the priority objectives of most of the
Mediterranean countties.

Pressure on water resources remains
high, especially in the southern and
eastern Mediterranean countries, but the
situations are very different.

The Mediterranean countries can be classified
into three groups, according to the
exploitation index:

= The first group of countries whose water
withdrawals ate close to or go beyond the
average annual volume of renewable
natural resources (index over 75%). These
five countries (Egypt, Malta, Syria, Libya
and Israel) are already experiencing great
pressure on their natural resources and
will have to meet a growing share of their
demand with other
resources.

* A second group of countries with an
exploitation index of between 25 and
50% could experience local or temporary
pressure. This is the case for six countries
(Morocco, Tunisia, Algeria, Lebanon,
Palestinian Territories and Cyprus).

= A third group of countries with an index
under 25%, including Italy, Spain, Turkey,
France and the Balkan countries.

“unconventional”

The indexes approaching 100 could have
several explanations: overexploitation —of
groundwater (Malta, Libya) or use of return
water from agricultural drainage, thus allowing
the gross withdrawals to exceed the primary
renewable resoutrces (Egypt).

The situation of the countries concerning
available resources per inhabitant is slightly
different:

®* The countries experiencing  water
shortage, with annual resources of under
5000 m?® per inhabitant:  Malta
(82 m3/inhab), Libya, Palestinian

Territories, Israel, Algeria and Tunisia
(403 m3/inhab)

= The countries with little water, with
annual resources of between 500 and
1000 m3 per inhabitant: Morocco
(694 m3/inhab), Egypt, Cyprus and Syria
(980 m?/inhab).

® The other countries are « rich » in terms
of water, with annual resources above
1000 m3 per inhabitant.

These wvalues, calculated at national level,
could hide many disparities locally or in the
river basins.

Definition

This indicator measures the relative pressutre
of annual withdrawals on conventional
renewable natural freshwater
including transport losses.

resources,

The resources of each country are defined by
the surface or groundwater formed in or
entering the country.

Precautions / Notes
The annual available water is calculated over
the medium to long term (30 years).

Sources / References

FAO-Aquastat, Eurostat, World Resources
Institute, Plan Bleu and several national
sources, including the reports presented during
the regional workshop in Saragossa in 2007

Indicator WAT_P03 Updated on 02/05/2007

100 4

90 -

80 -

70 4

60 -

50 4

40 1

30 -

20

Water

3. Exploitation Index of renewable natural resources

Exploitation Index of renewable natural resources (period 2000- 2005) in %

EG MT SY LY

IL

MA TN DZ LB PS CY IT ES TR FR GR AL SI BA HR ME

Source : miscellaneous and Plan Bleu

Renewable resources of natural water and water withdrawals per inhabitant (m®/inhab) in 2004

Source : miscellaneous and Plan Bleu



Mediterranean Strategy for Sustainable Development Follow-up

Is access to drinking water increasing?

Sustainable access to drinking water is one of
the Millennium Development goals. This
implies reducing by half by 2015 (compared to
1990) the proportion of people without access
to drinking water.

The proportion of the population with
sustainable access to a source of drinking
water was over 80% in most of the
Mediterranean countries in 2004.

About 20 million people in the Mediterranean
countries who generally live in rural areas did
not have access to drinking water in 2004.

Many countries such as the EU countries,
Croatia, Isracl and Lebanon already have
100% access to drinking water.

Between 1990 and 2004, Morocco, Tunisia,
Syria and Turkey made encouraging progress
in this direction, while in Algeria the access
rate went down.

In urban areas access is high, with more than
95% in most of the countries. It is under 95%
in the Palestinian Territories and in Algeria.

The situation is not as good in rural areas. In
2004 four countries — Palestinian Territories,
Syria, Tunisia and Algeria — had access rates of
between 80 and 90%. In Morocco only 56% in
2004 but according to ONEP, this rate
reached 77% in 2006.

Access to drinking water in the southern and
eastern Mediterranean countries is around the
wotld average of 83%.

This is also the case for access in urban areas.
(95 %). The access rate in rural areas is higher
than the world average (3 %)

Definition

This indicator represents the share of the
population that is supplied with or that has
reasonable access to sufficient drinking water.
“Access” signifies here a source producing at
least 20 litres per capita and per day and
situated at fewer than 1000 metres away.
(Millennium Indicator n°30).

Precautions / Notes

Because of the fact that there are different
characteristics to distinguish urban areas from
rural areas in the Mediterranean countties, the
distinction between « urban population» and
« rural population » cannot easily be given one
sole definition applicable to all of the
countries. The national definitions refer in
general to the size of the built-up areas, the
rural population thus being the rest of the
population not considered as urban.

The problem of frequent water cut-offs in
many Mediterranean countries is not taken
into account in this indicator.

This indicator should be made more precise
for the Mediterranean in order to show the
progress made in direct access to water at
home.

Sources / References
United Nations Statistical Division,
Millennium Indicators Database.

The

WHO/UNICEF Joint Monitoring Programme
(JMP) for the water supply and sanitation.

Morocco: ONEP.

Indicator WAT_P04 Updated on 02/05/2007

100

90

80

70 4

50 1

40 1

30 1

20 4

10

CcYy

HR

Share of population with access to an improved water source

ES R IL LB MT MC EG BA

Water

4. Share of population with access to an improved water source

1990

m2004

AL

TR

TN

Share of population with access to an improved water source

(Rural and Urban)

Dz

MA

Source : UNSD

Source : UNSD



Mediterranean Strategy for Sustainable Development Follow-up

Is access to waste water collection improving?

Access to an improved sanitation system (not
necessarily including waste water treatment) is
important, especially in urban areas where the
risk of contact of the population with waste
water is more frequent.

Access to sanitation is one of the Millennium
Development Goals. It implies reducing by
half by 2015 (compated to 1990), the
proportion of people without access to a
sanitation system.

In the Mediterranean, about 47 million
people do not have access to an adequate
sanitation system.

The proportion of the population with access
to a sanitation system ranges from 72% in
Libya to 100 % in most of the northern
Mediterranean counttries.

The percentage of the urban population with
access to a sanitation system is about 100%,
with the exception of Egypt (86%), Morocco
(88%) and the Palestinian Territories (78 %).

The differences between urban and rural areas
are still great (30 % in Syria) and the access
rate in rural areas can be less than 70%
(Motocco, Tunisia, Sytia and Libya).

Access rates to a sanitation system in the
Mediterranean are higher than the world
average (global rate of 59 %, 80% in urban
areas and 39% in rural ones).

Definition

This indicator represents the share of the
population with access to a basic sanitation
system for the evacuation of human excrement
from homes or in the immediate
neighbourhood (public waste water network,
septic tanks and so on).

(Millennium Indicator n°31)

Précautions / Notes

The fact that facilities are available is not
necessarily proof that they are used. A town
sanitation network should allow for the
collection and evacuation of waste water of all
types (cess-water, household water, industrial
water, etc.) while ensuring transport of this
waste as quickly as possible to the place where
it is treated (waste water treatment plant).

Because of differences in the definition of the
urban population from one country to the
next, international comparisons can be biased.

This indicator should be made more precise in
the Mediterranean region in order to show the
progress made depending on the type of waste
water collection (individual or collective) and
the treatment methods.

Sources / References
United Nations Statistical Division,
Millennium Indicators Database.

WHO/UNICEF Joint Monitoring Programme
(JMP) for the water supply and sanitation

The

Indicator WAT_P05 Updated on 02/05/2007
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7.6 Appendix 6: Summary table of papers (1 agriculture, 2
drinking & industrial water, 3 ecosystems, 4 water policies)

Title of the paper

Authors

1- An initiative towards water saving and sustainable demand irrigation
management in the Mediterranean

A. Hamdy (IAM Bari, Italy)

1- Pricing the irrigation water in the Jordan Valley as a mean of water
saving in Palestine

. Y. Sbeih (Palestine)

1- Irrigation water demand management and institutional change, the
experience of Tunisia

. Bchir, M. Bachta (Tunisia, France)

1- Joint management of the facilities in an irrigation district in North
Tunisia

. Mathlouthi, F. Lebdi (Tunisia)

1- Advanced modelling tools for integrated assessment of water and
agricultural policies

M
M
M
M

. Blanco Fonseca (Spain)

1- Ador : a software for water management in irrigation districts

E. Playan, J. Cavero, |. Mantero
(Spain)

1- The role of supplementary irrigation for food production in a semi-arid
country, Palestine

M. Y. Sbeih (Palestine)

1- Mixed crops systems and possibility of improving the on-farm use of
irrigation water

M. Rezig, A. Sahli, F. Ben jeddi, Y.
Harbaoui (Tunisia)

1- The problem of rainwater losses and harvesting in Southern Tunisia

A. Zammouri (Tunisia)

1- Impact of the Nile Basin Initiative on the Agricultural Policy of Egypt

T. Sileet, A. El Fattah Metawie, W. R.
Soliman (Egypt)

2- ISO/TC 224 standards. Quality criteria of the service and performance
indicators

J-L. Redaud (France)

2- Meeting users’ expectations in drinking water services. The ISO
24510 standard

E. Cabrera Rochera (Spain)

2- The Moroccan model for drinking water management. The NIHD in the
construction of a water market

C. de Miras (France and Morocco)

2- Internet-based consumption monitoring, Experience of the Marseille
Water Company

S. Rabbia (France)

2- Recycling of grey water in Cyprus S. Kambellas (Cyprus)

2- Water demand management tool, staggered rates: the case of A. Limam (Tunisia)

drinking water in Tunisia

2- How to reduce water consumption in the tourist sector in Tunisia? R. Lahache-Gafrej (Tunisia)
Approach and strategy

2- Towards sustainable water management in Algerian towns M. Bessedik (Algeria)

3- Fifteen years of action in the service of the Drome Rriver, its affluents | M. Vieux-Melchior (France)
and of High-Roubion

3- Assessment of ecosystem water needs for water resources D. K. Papadimos (Greece)
management at catchment level: Cheimaditida Lake

3- Joint management for the sustainable preservation of the aquatic S. Piguenot (France)
environment in the Mediterranean

3- Definition of a method to characterise the watercourses and its M. Olivier Arnaud (France)
application in the framework of the WFD

3- Taking into account the ecological needs of Ichkeul in water M. Saied, M.J. Elloumi (Tunisia)
management in Tunisia

4- Water saving and managing consumption. The experience of Gironde | B. Jeudi de Grissac (France)
4- Water demand management of the West Bank L. J. Froukh (Jordan)

4- Experiences from Eastern Adriatic on water utilities functioning

I. Palandzic (Bosnia & Herzegovina)

4- What instruments need to be used to manage scattered abstractions?
Examples in Roussillon

Marielle Montginoul (France)

4- Why is it critical to mainstream gender in integrated water resources
management in the Mediterranean ?

R. Quagliariello, A. Hamdy (IAM Bari,
Italy)

4- Challenges to manage droughts in Mediterranean countries

A. Iglesias, L. Garrote (Spain)

4- Linking knowledge with actions in the context of Fara'a watershed
management in the West Bank

B. Dudeen (Palestine)

4- Frame’s theory of a new conceptual water integrated model for semi-
arid Mediterranean countries

S. Jalala, J. Mania (France and
Palestine)

4- Water demand management : the French experience

J. André (France)

4- Reorientation of the national water policy in Morocco, towards a
supply-demand integrated management

M. H. El Badraoui, M. Oubalkace
(Morocco)

4- Economic analyses for supporting policy decisions for sustainable
water management

M. Sahili, F. Antonelli, P. Strosser
(Morocco, France)
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RAPPORT DE SYNTHESE

1. Mandat, objectifs, activités et participation a I'atelier

Les ateliers de Fréjus (1997) « Gestion des demandes en eau » et de Fiuggi (2002)
« Avancées de la gestion de la demande en eau en Méditerranée », organisés sous I'égide
de la Commission Méditerranéenne de Développement Durable (CMDD), ont montré la
nécessité de réorienter les politiques vers la gestion de la demande en eau et permis de
documenter une série d’études de cas concrétes et de débattre des outils de mise en ceuvre
politique.

Suite a la demande unanime exprimée a Fiuggi et a l'adoption de la Stratégie
Méditerranéenne pour le Développement Durable (SMDD, 2005), le Plan Bleu a été charge,
par les pays riverains et 'Union européenne, d’organiser en 2007 un 3°™ atelier régional sur
le theme de la gestion de la demande en eau (GDE) en Méditerranée.

Ce 3éme atelier régional, intitulé « Gestion de la demande en eau, progres et politiques »,
s’est tenu a Saragosse (Espagne) les 19, 20 et 21 mars 2007. Organisé conjointement par le
Plan Bleu et ses partenaires régionaux dans le domaine de I'eau (le Centre International de
Hautes Etudes Agronomiques Méditerranéennes, lInstitut Méditerranéen de ['Eau, le
Partenariat Mondial pour 'Eau en Méditerranée - GWP-Med -, le MedWet et le MIO-
ECSDE), ainsi que Expo Zaragoza 2008 et ['Institut Agronomique Méditerranéen de
Saragosse, sous I'égide de la CMDD, il a bénéficié de I'appui des gouvernements espagnol
et francais, du GWP-Med, de la Commission européenne et du Plan d’Action pour la
Méditerranée.

L’atelier de Saragosse a réuni une centaine de participants (cf. liste des participants en
annexe 1). 15 pays méditerranéens étaient représentés (représentants des autorités
nationales, du monde académique, des secteurs privé et associatif). L’atelier a, en outre,
bénéficié de la contribution active d’institutions internationales et de financement.

L’atelier de Saragosse avait pour objectifs principaux :

e d’établir un bilan des progrés réalisés dans la mise en ceuvre du volet « eau » de la
SMDD en s’appuyant sur des indicateurs ;

e d’établir un bilan plus détaillé sur les progrés réalisés en termes de GDE : indicateurs et
comparaison des performances d’utilisations d’eau (rendements de transport et de
distribution, efficience des utilisations), relevé d’exemples concrets de bonnes pratiques,
analyses sur les instruments de politique mis en ceuvre, obstacles rencontrés ;

e de permettre un partage régional des expériences ;

o de proposer des pistes pour accélérer I'intégration de la GDE dans les politiques de I'eau,
de I'environnement, du développement et de la coopération régionale et bilatérale, pour
I'élaboration et la mise en ceuvre de plans d’efficience et pour 'amélioration du systéeme
de suivi/évaluation des progres sur la gestion de I'eau et le développement durable en
Méditerranée.

Il s’est appuyé sur la présentation de rapports nationaux réalisés dans les pays volontaires,
d’analyses régionales et de communications sélectionnées par le comité scientifique. Les
études locales et nationales visaient a documenter des exemples concrets de bonnes
pratiques et a mesurer les progres effectivement réalisés ces derniéres années en termes
de:

e gestion de la demande en eau (GDE) dans les grands secteurs d’utilisation (eau agricole,
eau potable, eau industrielle),

e prise en compte des besoins naturels en eau pour les écosystémes,

¢ intégration de la GDE dans les politiques nationales et de coopération.

Ont ainsi été présentés :
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¢ les rapports nationaux sur le théeme « Suivi des progres et promotion de politiques de
gestion de la demande en eau » préparés par 11 pays volontaires (Maroc, Tunisie,
Egypte, Syrie, Turquie, Bosnie-Herzégovine, Espagne, France, Italie, Chypre et Malte),

e dans le cadre de 4 groupes de travail thématiques (agriculture, eau potable et industrielle,
écosystemes, politiques de I'eau) : sur les 34 communications sélectionnées et publiées
(cf. annexe 6), 22 ont fait 'objet d’'une présentation orale lors de I'atelier,

e 3 études réalisées a I'échelle de la Méditerranée, portant sur les thémes de 'eau virtuelle,
des impacts de la réforme de la Politique Agricole Commune sur la demande en eau pour
lirrigation, de la coopération internationale et de I'aide au développement dans le secteur
de l'eau.

Le programme détaillé de I'atelier figure en annexe 2.

2. La gestion de la demande en eau : un enjeu politique majeur

L’atelier de Fréjus de 1997 avait établi un premier constat d’ensemble montrant que : « La
croissance de l'offre, qui a constitué la réponse traditionnelle a l'augmentation de la
demande, atteint ou va atteindre ses limites et se heurte a des obstacles sociaux,
économiques ou écologiques croissants dans presque tous les pays riverains ».

La Méditerranée regroupe en effet 60% de la population mondiale « pauvre » en eau
(disposant de moins de 1000 m3 eau/hab/an), les ressources sont déja surexploitées en
maints endroits et la croissance des besoins en eau va rester trés forte avec la croissance
démographique au Sud et a I'Est, le développement du tourisme, de I'industrie et des terres
irriguées. Le changement climatique, par ses impacts déja significatifs et annoncés a moyen
terme sur les ressources en eau et l'irrégularité des précipitations, représente une contrainte
supplémentaire qui renforce la valeur de ce constat.

Compte tenu des gains d’efficience possibles, la CMDD avait par ailleurs conclu que la
gestion de la demande en eau' (GDE) devait étre considérée comme : « la voie qui permet
les progrés les plus significatifs des politiques de I'eau en Méditerranée » et élaboré des
propositions reprises sous forme de recommandations par les Parties Contractantes a la
Convention de Barcelone (1997).

L’atelier de Fiuggi (2002) avait permis de réaliser un premier bilan des progrés réalisés, de
documenter une série d’études de cas concrétes de GDE et de débattre des outils de mise
en ceuvre de ces politiques. Il avait notamment montré que les progrés obtenus les plus
significatifs avaient résulté de combinaisons d’outils (stratégies, tarification et subventions,
organisation institutionnelle) mis en ceuvre de fagon progressive et continue.

Les Parties Contractantes a la Convention de Barcelone ont adopté, en novembre 2005, la
Stratégie Méditerranéenne pour le Développement Durable (SMDD). Le premier domaine
d’action prioritaire de la Stratégie est 'amélioration de la gestion intégrée des ressources et
demandes en eau, avec pour objectifs principaux :

e le renforcement des politiques de GDE pour stabiliser la demande grace a une
atténuation des pertes et des mauvaises utilisations et pour augmenter la valeur ajoutée
créée par m3 d’eau utilisé (amélioration des efficiences),

e la gestion intégrée des bassins hydrographiques, incluant les eaux de surfaces et
souterraines, les écosystémes et des objectifs de dépollution,

e l'accés a l'eau potable et a I'assainissement pour atteindre les « objectifs du Millénaire
pour le développement »,

¢ la promotion de la participation, des partenariats et de la coopération.

L’enjeu consiste aujourd’hui a accélérer l'intégration de la GDE dans les politiques de I'eau,
de l'environnement et du développement (notamment dans les politiques agricoles et

' La GDE comprend l'ensemble des mesures visant a accroitre les efficiences techniques, sociales, économiques,
institutionnelles et environnementales dans les différents usages de I'eau. La GDE est une voie prioritaire pour contribuer a
atteindre deux objectifs au centre du concept de développement durable : I'évolution des modes de consommation et de
production non viables d’'une part, et la protection et la gestion durable des ressources naturelles aux fins du développement
économique et social d’autre part
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urbaines) et d’'aider le cas échéant les pays a élaborer ou améliorer leurs stratégies
nationales de développement durable et « plans d’efficience » dont le principe a été retenu
au Sommet de Johannesburg. Une meilleure intégration des objectifs de durabilité dans les
politiques de coopération et daide au développement est également souhaitée et
nécessaire.

En effet, alors que la demande en eau des pays méditerranéens devrait augmenter d’environ
50 km?® d’ici 2025 pour atteindre prés de 330 km®/an, soit un niveau difficilement compatible
avec les ressources renouvelables, les pertes liées au transport, aux fuites, a une mauvaise
utilisation de la ressource pourraient dépasser 120 km*/an (scénario du Plan Bleu). C’est dire
limportance qui s’attache a une meilleure gestion de la demande.

Au cours de leurs débats, les participants a l'atelier de Saragosse ont ainsi évoqué les
moyens d’optimiser les différents usages de I'eau, agricole, domestique ou encore industriel,
tout en tenant compte des besoins en eau des écosystemes.

3. Rapports nationaux sur le suivi des progres et la promotion de
politiques de GDE

3.1 Contexte, objectifs et cahier des charges des rapports
nationaux

Il a été demandé au Plan Bleu d’aider les Parties Contractantes a se construire une
information facilitant la mise en ceuvre et le suivi de la SMDD et des stratégies nationales de
développement durable (SNDD). Le Plan Bleu avait notamment mandat, en 2006-2007, de
réunir et diffuser un jeu d’indicateurs pour le suivi de la SMDD et de documenter les
indicateurs, d’approfondir les analyses et de repérer des bonnes pratiques en matiére de
gestion de la demande en eau avec les pays volontaires.

Le Plan Bleu a ainsi invité 'ensemble des pays riverains a produire des rapports nationaux
sur le théme « Suivi des progrés et promotion de politiques de gestion de la demande en
eau » en leur proposant un cahier des charges. Ces rapports, devant étre des documents
utiles aux pays et au niveau régional, avaient 3 objectifs principaux :

e informer de la situation de I'eau dans le pays, des évolutions en cours et de leurs
conséquences possibles ;

e montrer que des progrés sont possibles et nécessaires en terme d’efficience sous réserve
de la mise en ceuvre d’instruments de GDE, aider les pays méditerranéens a améliorer
leurs systemes de suivi et d’évaluation des progres ;

e contribuer a la réflexion méditerranéenne et au partage régional d’expériences sur la GDE
en relation avec les spécificités territoriales.

Encadré 1 Synthése du cahier des charges pour les rapports nationaux

e Introduction : présentation des principales spécificités (naturelles, démographiques, socio-
économiques et institutionnelles) du pays,

e Les principales évolutions de la situation de I'eau dans le pays : présentation, a partir de
'analyse des indicateurs, des ressources, des demandes en eau et des pressions exercées
sur les ressources, des principales dégradations et menaces affectant les ressources en eau,
des efforts en cours pour accroitre la mobilisation des ressources (ou réduire ses exces) et
pour atteindre les Objectifs du Millénaire pour le Développement,

e |’amélioration des efficiences dans les secteurs d’utilisation (agriculture, eau potable, eau
industrielle) par des politiques de GDE : indicateurs, analyses rétrospective et prospective ;

e La prise en compte des objectifs environnementaux et l'intégration de la GDE dans les
politiques de I'eau : prise en compte des besoins des écosystemes et de la nécessité de
conserver les ressources, recherche d’'une allocation optimale entre les usages,

e La prise en compte de la GDE dans les politiques de coopération et d’aide au développement,

31



WATER DEMAND MANAGEMENT IN THE MEDITERRANEAN, PROGRESS AND POLICIES

e Conclusion : synthése des principaux objectifs que le pays s’est fixés ou pourrait se fixer,
indicateurs associés et principales mesures pouvant étre proposées pour lever les obstacles
identifiés.

3.2 Indicateurs de suivi du chapitre « eau » de la SMDD

Les analyses développées dans les rapports nationaux se sont appuyées sur les statistiques
et indicateurs disponibles. Les pays étaient ainsi invités a renseigner les indicateurs de suivi
du chapitre «eau» de la SMDD (5 indicateurs prioritaires et 14 indicateurs
complémentaires, cf. liste des indicateurs en annexe 4) en prenant en compte les définitions
figurant dans les fiches descriptives des indicateurs annexées au cahier des charges et en
précisant, le cas échéant, les définitions utilisées dans le pays.

Les fiches renseignées pour 4 indicateurs prioritaires (demande en eau, indice d’exploitation
des ressources naturelles renouvelables, proportion de la population ayant accés de facon
durable a une source d’eau améliorée, proportion de la population ayant accés a un systéme
d’assainissement amélioré) figurent en annexe 5.

Le suivi de ces indicateurs met en lumiére les grandes tendances observées concernant
I'évolution des demandes en eau et des pressions sur les ressources, ainsi que les efforts
accomplis pour atteindre les Objectifs du Millénaire pour le Développement.

Les évolutions des demandes sont préoccupantes car incompatibles avec celles des
disponibilités en eau dans la plupart des pays. La croissance de la demande en eau en
Méditerranée est essentiellement due a la demande en eau pour l'irrigation qui reste le
principal utilisateur de la ressource en eau dans les pays du Sud et de la rive Est. L’indice
d’exploitation des ressources naturelles renouvelables montre une forte pression sur les
ressources en eau, notamment en Egypte, a Malte, en Syrie, en Libye et en Israél ou les
prélevements en eau approchent, voire dépassent, le niveau limite des ressources
renouvelables.

La part de la population méditerranéenne ayant accés a une source d’eau améliorée est en
augmentation et atteint plus de 80% dans la majorité des pays en 2004 (soit une valeur
avoisinant la moyenne mondiale de 83%). Le nombre de 30 millions de méditerranéens qui
n’avaient pas acces a I'eau potable en 2000 a diminué pour se situer a environ 20 millions de
méditerranéens en 2004. Cependant, la situation reste moins favorable dans les zones
rurales, notamment des pays du Sud et de I'Est, ou vit 'essentiel des méditerranéens sans
accés a l'eau potable. Par ailleurs, si la part de la population ayant accés a un systéme
d’assainissement amélioré est également en augmentation et dépasse la moyenne mondiale
(59%), prés de 47 milions de méditerranéens n'ont toujours pas de systéme
d’assainissement adéquat en 2004. Les différences entre pays du Nord et pays du Sud et de
I'Est d’'une part, entre milieu urbain et milieu rural d’autre part, sont la encore trés marquées.

3.3 Principaux progrés et problématiques mis en avant dans
les rapports nationaux et discussions ayant eu lieu lors de
I’atelier

11 pays volontaires (Maroc, Tunisie, Egypte, Syrie, Turquie, Bosnie Herzégovine, Espagne,
France, Italie, Chypre et Malte) ont préparé un rapport national sur le theme « Suivi des
progrés et promotion de politiques de gestion de la demande en eau ».

Les présentations de ces rapports lors de [l'atelier, ainsi que les discussions les ayant
suivies, ont permis de mettre en évidence la réalité des progrés enreqistrés depuis 'atelier
de Fiuggi en matiére de prise en compte de la GDE dans les politiques de I'eau et certaines
politiques sectorielles (cf. exemples encadrés 2 et 3). Il ressort que les documents
stratégiques, les textes Iégislatifs ou réglementaires nationaux font de plus en plus référence
a la GDE et, ceci, soit de fagon explicite soit, encore trop souvent, de fagon implicite.
Rappelons que la 1°° des 8 recommandations formulées a lissue du forum de Fiuggi
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s’adressait aux pays méditerranéens et les invitait a définir, adopter et mettre en ceuvre des
stratégies nationales et dispositifs institutionnels pour la GDE?Z.

Encadré 2 Economies d’eau dans le secteur industriel au Maroc : cas de l'utilisation des limiteurs de
débit pour les opérations de nettoyage dans une unité de charcuterie a Mohammedia

Situation actuelle :

L’eau de nettoyage des ateliers de l'usine provient d’un puits. Les quantités utilisées pour le
nettoyage avec des lances classiques sont excessives. Le personnel est peu sensibilisé.

Contenu du projet : Equiper les lances de nettoyage manuel avec des tétes limitatives de débit
et sensibiliser le personnel d’entretien a la nécessité de réduire les consommations d’eau.

Investissement : 9 000 Dh (acquisition de 30 limiteurs de débit).

Gains attendus :  Economie d’eau 286 000 m®/an, soit 318 700 Dh/an
Economie d’énergie électrique : 26 000 kWh/an, soit 2,2 Tep/an
Gain financier : 318 700 Dh/an

Temps de retour : 1 mois.
Encadré 3 Prise en compte de la demande en eau des milieux naturels : cas de I'lchkeul en Tunisie

Comme la presque totalité des lagunes du pourtour du bassin méditerranéen, le systéme laguno-
lacustre de I'lchkeul est menacé par les effets de la pression socio-économique qui s’exerce sur
lui. Le milieu est en effet en voie de profonde transformation du fait essentiellement de la
construction de barrages dans le haut bassin versant (Joumine-Ghézala et Sejnane) qui vont
permettre de dériver un volume important des apports d’eau naturels vers llchkeul. Cette
réduction des apports va entrainer un déséquilibre du fonctionnement hydrologique du systeme
de lac-marais avec des risques de salinisation croissante des eaux et de disparition progressive
de la végétation spécifique qui alimente les populations d’oiseaux d’eau.

Afin de maitriser cette situation conflictuelle entre environnement et développement, des
nombreuses mesures ont été décidées en faveur de la conservation de I'lchkeul :

La construction et la mise en fonctionnement de I'écluse sur 'oued Tinja pour contréler les
apports d’eau douce et mieux gérer les échanges d’eau avec le lac de Bizerte,

La réactualisation du Plan Directeur des Eaux du Nord et de I'Extréme Nord de fagon a intégrer
le Parc National de I'lchkeul comme un consommateur d’eau a part entiere. La demande
environnementale de I'lchkeul a été satisfaite depuis 'année 2003 avec 'amenée de 100 Mm?

des barrages a proximité (Sidi El Barrak, Sejnane).

La construction des stations d’épuration des eaux urbaines de Mateur et Menzel Bourguiba afin
d’améliorer la qualité des eaux approvisionnant I'lchkeul.

Les pays méditerranéens doivent cependant faire face a de nouveaux défis. Soulignant la
difficulté a satisfaire une demande en eau croissante dans un contexte d’insuffisance, de
raréfaction, voire de surexploitation des ressources en eau (risquant d’étre aggravée sous
I'effet du changement climatique) et de détérioration alarmante de la qualité de l'eau, les
experts nationaux ont a la fois rappelé les facteurs ayant impulsé, parfois de maniére
précoce, la mise en ceuvre de mesures de GDE dans leur pays® et évoqué les principaux
obstacles persistant dans la mise en oeuvre concréte des politiques et stratégies de GDE.
Ces freins et obstacles sont de nature diverse : contraintes institutionnelles (fragmentation
des responsabilités et manque de coordination entre ministéres concernés par la gestion des

? Les Etats étaient, par ailleurs, invités a soutenir I'appropriation de la GDE par les acteurs locaux (en créant les conditions
politiques et institutionnelles nécessaires a I'émergence d’une citoyenneté de I'eau) et a diffuser et mettre en ceuvre les
résultats des travaux de la CMDD (notamment en organisant des réunions interministérielles et en assurant une large diffusion
des résultats auprés des acteurs concernés dans le secteur de 'eau).

® Par exemple & Chypre : mise en place précoce de stratégies de GDE du fait du co(t trés élevé du développement de l'offre ;
en France : application dés les années 60 du principe de gestion de I'eau par bassin et développement de la notion de GDE par
usage avec la loi sur 'eau de 1992.
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ressources en eau), manque d’intégration des différentes politiques (politiques de I'eau et
politiques sectorielles), inexistence d’'un cadre légal et contréle laxiste, tarification non
adaptée, manque de prise de conscience par les citoyens de la nécessité d’économiser
'eau, manque d’'implication des usagers dans la planification et la gestion des ressources en
eau, manqgue de qualification du personnel chargé de la gestion de I'eau, faiblesse financiéere
des Etats freinant la mise en application des plans nationaux en faveur de la gestion intégrée
des ressources et demandes en eau (mise en ceuvre restant sujette a la hiérarchisation des
priorités budgétaires nationales), etc.

Encadré 4 Les principaux obstacles a la mise en ceuvre de démarches de GDE en Syrie

e Manque de coordination entre les ministéres concernés par la gestion des ressources en eau,

e Existence de politiques contradictoires : la politique d'aide a I'acquisition par les agriculteurs
de systémes d’irrigation modernes n’est, par exemple, pas coordonnée avec la politique
tarifaire pour I'eau d’irrigation (prix fonction de la superficie irriguée, et non du volume
consommeé, n’incitant pas aux économies d’eau),

e Manque de qualification du personnel (sur les aspects techniques et administratifs),

e Gaspillage de I'eau potable dii au manque de prise de conscience par les citoyens, en raison
du faible prix de I'eau, de l'importance et de la nécessité de préserver cette ressource rare.

De nombreux pays ont eu recours aux différents outils a leur disposition (outils techniques,
législatifs et réglementaires, institutionnels, économiques, de planification et de concertation,
de formation et de sensibilisation...) pour progresser dans le domaine de la GDE, ou
souhaitent développer davantage ces outils. L'intérét et I'efficacité des outils économiques,
encore insuffisamment utilisés bien que jouant un role fondamental en matiére d’orientation
des politiques vers la GDE, ont été plus particulierement soulignés. Ont, notamment, été
cités les instruments économiques incitatifs aux économies d’eau agricole (découplage des
aides de la PAC, mesures agro-environnementales et éco-conditionnalité, tarification et
systémes de quotas), I'établissement de comptes de I'eau comme outil stratégique pour la
réallocation entre usages (au niveau national ou a I'échelle de bassins versants), 'analyse
colt-efficacité et I'analyse économique des différents usages de I'eau. La question de la
tarification, bien que restant une question trés sensible dans lI'ensemble des pays
méditerranéens, est ressortie comme étant I'une des priorités (voire la priorité) des stratégies
de GDE. Il est en effet nécessaire de parvenir a un recouvrement progressif des colts (la
Directive Cadre sur 'Eau de 'UE impose un recouvrement total des colts de I'eau) tout en
veillant a I'équité sociale. Les participants a l'atelier ont, a ce titre, souligné l'intérét de
travailler avec les associations d’'usagers sur la question du prix de l'eau, d’aider les
différents usagers a installer des systémes économes en eau (encadré 5) plutét que de
subventionner le prix de I'eau, de donner un prix a toutes les ressources en eau du pays
(eaux de surface comme eaux souterraines) et de mettre en place une tarification spéciale
pour 'eau ré-utilisée. L’intérét d’avoir recours aux outils de planification et de concertation,
permettant la définition d’objectifs partagés et assumés par tous les acteurs, a également été
particulierement mis en avant et plusieurs exemples novateurs et positifs ont été cités*
(encadré 6). Ces outils de planification et de concertation doivent étre développés aux
différentes échelles territoriales (nationale, régionale et locale).

Encadré 5 Subventions pour favoriser les économies d’eau : 'exemple de Chypre

Forages domestiques pour l'arrosage des jardins (670 US$) : subventions attribuées aux
ménages raccordés aux réseaux de distribution d’eau dans tous les villages et municipalités
(sujettes a autorisation et inspection avant et apres forage).

Raccordement de puits aux toilettes (200 a 700 US$ selon le nombre de ménages reliés) : la
subvention couvre le raccordement des puits aux toilettes domestiques, d'écoles, de bureaux, de

* Gestion concertée entre usagers agricoles au sein de structures collectives, Schémas d’Aménagement et de Gestion des
Eaux permettant le développement d’outils pour arbitrer les conflits entre usages a I'échelle d’'un sous-bassin versant (France),
chartes pour I'économie d’eau dans le secteur touristique signées par certains groupes hételiers, etc.
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magasins, d'instituts, etc. reliés aux réseaux de distribution de tous les villages et municipalités
dans le but d’économiser I'eau potable employée pour les toilettes (pouvant atteindre 28% de la
demande en eau potable) (subvention sujette a l'inspection et au conseil technique de WDD).

Installation d'un systéme de recyclage de I'eau grise (1375 US$ pour une exploitation agricole,
60% du colt de linstallation dans les autres cas): la subvention couvre linstallation d'un
systeme pour le traitement de I'eau grise (eau provenant des baignoires, douches, lavabos,
machines a laver, eau de lavage des fruits et Iégumes) et sa réutilisation pour les toilettes et
I'arrosage des jardins des foyers, écoles, parcs, piscines, salles de sport, hotels, industries etc.,
reliés aux réseaux de distribution de tous les villages et municipalités. L'économie d’eau attendue
est d’environ 33%.

Encadré 6 Exemples d’outils de planification et de concertation développés en France

La mise en ceuvre de la loi sur 'eau de 1992 a donné lieu a I'élaboration, au niveau de chaque
bassin versant, d'un Schéma Directeur dAménagement et de Gestion des Eaux (SDAGE)
définissant les orientations de gestion et de planification pour une période de 10 a 15 ans. Dans
les sous-bassins versants, le Schéma d’Aménagement et de Gestion des Eaux (SAGE), appuyé
par les structures locales, est 'outil de gestion et de protection des usages et de la ressource.

Le SAGE de la riviere Drome (engagé des 1992), ayant associé 'ensemble des usagers de I'eau,
a permis la mise en place d'un dispositif global limitant la demande en eau agricole sur le bassin
par un gel des superficies irriguées, un apport d’eau du Rhéne dans la partie aval, le respect d’un
débit objectif et le développement d’'un réseau de mesures de débit en temps réel pour apporter
'information aux gestionnaires.

Pour les pays membres de I'Union européenne, il ressort que la Directive Cadre sur I'Eau
(DCE) a eu un effet particuliérement salutaire pour accélérer la prise en compte de la GDE
dans les politiques de I'eau (via I'intégration des principes de gestion a I'’échelle du bassin
versant et d’association des différents utilisateurs aux processus de planification, le
développement de démarches pour la protection de I'environnement en vue d’atteindre les
objectifs fixés par la Directive - dont le respect du bon état écologique des masses d’eau -,
I'obligation de parvenir a un recouvrement total des codlts de I'eau, etc.). La DCE révéle ainsi
de nouveaux « savoir-faire » dont pourraient s’inspirer les pays voisins de I'UE.

Les pays du Sud et de I'Est de la Méditerranée ont par ailleurs souligné la nécessité de
renforcer la coopération internationale et I'aide au développement pour appuyer la mise en
place de stratégies et démarches de GDE.

Les échanges ont enfin montré la nécessité, pour 'ensemble des décideurs :

e d’améliorer la connaissance de la ressource en eau et, pour cela, de disposer
d’informations fiables, comparables et régulierement actualisées,

e de prendre en considération les changements globaux tels que le changement climatique
et, notamment, d’actualiser les scénarios de prospective relatifs aux ressources,
demandes en eau et économies potentielles en intégrant le facteur changement
climatique,

e de relier la problématique de I'eau a celle de I'énergie.

4. La prise en compte de la GDE dans les politiques sectorielles et
politiques de I’eau : communications présentées dans le cadre des
groupes de travail thématiques

4.1 Objectifs et contenu de I'appel a communications,
communications sélectionnées

Un appel & communications a été lancé pour documenter des exemples concrets de bonnes
pratiques et mesurer les progres effectivement réalisés ces derniéres années en matiere de
gestion de la demande en eau dans les grands secteurs d'utilisation (eau agricole, eau
potable, eau industrielle), en matiére de prise en compte des besoins naturels en eau des
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écosystéemes, ainsi qu’en matiere de prise en compte de la GDE dans les politiques de I'eau
et les politiques de coopération. L’objectif visé était ainsi de nourrir le partage d’expériences
méditerranéennes et de favoriser, in fine, l'intégration de la GDE dans les différentes
politiques.

34 communications ont été sélectionnées par le comité scientifique de l'atelier et publiées
(annexe 6), dont 22 ont fait I'objet d’'une présentation orale lors de I'atelier dans le cadre des
groupes de travail thématiques (cf. annexe 2 : programme de I'atelier).

4.2 Conclusions et recommandations des groupes de travail
thématiques

4.2.1 Groupe de travail « Prise en compte de la GDE dans le secteur agricole »

Les principaux enseignements tirés des communications présentées et de la discussion
ayant suivi peuvent étre synthétisés en 3 points :

e Concernant l'intégration d’objectifs de GDE dans les politiques agricoles : il est primordial
d’'intégrer les problématiques environnementales dans les politiques sectorielles en
général, et dans les politiques agricoles en particulier. De nouveaux outils pour le suivi et
I'évaluation de [lefficacité d’'une telle intégration sont requis afin de surmonter les
difficultés existantes (disponibilité limitée des données, complexité des outils politiques,
question de I'échelle a considérer).

e Concernant les aspects institutionnels et le renforcement des capacités : un partenariat
régional renforcé est nécessaire pour appuyer les initiatives pour la diffusion et le partage
des connaissances sur la GDE. Il est important de suivre de maniere continue la mise en
ceuvre et l'efficience des réformes institutionnelles engagées dans certains pays.

e Les nouvelles technologies pour l'information peuvent contribuer a améliorer la GDE a
I'échelle du bassin. Leur efficacité peut étre améliorée si des processus participatifs et
endogénes sont mis en ceuvre pour construire des outils innovants pour la gestion de
eau.

e Concernant 'amélioration de la gestion participative de I'eau : les associations d’'usagers
de l'eau doivent étre davantage soutenues et des solutions adaptées au contexte local
doivent étre mises en ceuvre.

Encadré 7 Recommandations du groupe de travail « Prise en compte de la GDE dans le secteur
agricole »

5. Développer les actions de gestion de la demande en eau dans I'agriculture méditerranéenne
en prenant en compte : les aspects techniques (nouvelles technologies et innovations) et les
aspects de gouvernance (décentralisation, participation des usagers, éducation, formation),

6. Intégrer une GDE plus durable dans les politiques nationales (en identifiant clairement les
priorités et responsabilités) et dans les politiques régionales sectorielles (agriculture,
éducation, énergie) en tenant compte des conditions locales,

7. Aller vers un découplage entre soutien a I'agriculture et production, découplage a considérer
comme un outil effectif pour favoriser 'atteinte des objectifs environnementaux,

8. Faciliter la diffusion et le partage d’expériences (au sein d'un méme pays et entre différents
pays méditerranéens) relatives aux actions politiques de GDE. Assurer une interface entre la
science et la politique,

9. Suivre les réalisations et impacts de la mise en ceuvre de différentes politiques en termes de
GDE en identifiant des indicateurs appropriés, partagés et reconnus.

4.2.2 Groupe de travail « Prise en compte de la GDE dans la gestion de I’'eau
potable et industrielle »

Les principaux enseignements tirés des présentations et de la discussion ayant suivi,
réaffirmant la pertinence des recommandations du forum de Fiuggi, peuvent étre résumés
comme sulit :

e Sur les aspects réglementaires et normatifs :
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Il s’avere nécessaire d'imposer des procédures d’audits des installations et des controles
systématiques des prélévements.

La réglementation devrait également inciter au contréle et a la mesure des consommations
individuelles, si ce n’est I'imposer.

La mise en place de normes de qualité plus séveres sur les équipements utilisés pour le
stockage ou la distribution d’eau devrait étre imposée, méme si leur application est
progressive.

Des labels «économies d’eau» pourraient étre attribués aux entités fortement
consommatrices (ex. secteur touristique), si celles-ci respectent un cahier des charges.

La mise en place des normes ISO 224 contribuera & créer un cadre institutionnel favorable a
la mise en ceuvre d’'une politique de GDE.

e Sur les aspects économigues et sociaux :

La tarification de I'eau est un outil efficace de GDE. Elle doit étre adaptée au contexte de
chaque pays et concilier la prise de conscience du colt véritable de I'eau, la capacité des
plus démunis a s’acquitter de la consommation de base et une véritable incitation a
I'économie.

La mise en place de subventions ciblées peut permettre ou encourager des actions
reconnues comme pertinentes en matiere d’économies d’eau ou de mise au point
d’équipements adaptés a cette politique.

Il convient de mettre en place des actions de sensibilisation aux économies d’eau adaptées
a chaque secteur. Si 'on ambitionne de changer durablement les comportements, il est
indispensable d’engager des politiques volontaires d’éducation a I'eau et a I'environnement.

Les composantes sociale et économique sont des éléments clés contribuant notamment a
résoudre le probléeme des zones urbaines et périurbaines. A cet égard, il a été mis en
évidence, par I'exemple de ['Initiative nationale pour le développement humain du Maroc,
gue la mobilisation conjointe de moyens financiers et de capacités privées permettait de
répondre aux besoins des populations a faible revenu.

e Sur les aspects techniques : houvelles technologies et nouveaux concepts
Il a été mis en évidence l'intérét de :

— Faire appel aux nouvelles technologies de l'information et de la communication :
Internet, téléphonie évoluée, systémes d’information et de gestion des données, dans
tous les domaines concourant a la GDE (connaissance des consommations et des
usages, communication avec les clients, etc.),

- Prendre en compte les nouveaux concepts ayant maintenant atteint un stade
intéressant de faisabilité et de crédibilité, tels que l'utilisation des eaux grises, le
stockage des eaux pluviales, le recyclage de certaines eaux,

— Avoir recours aux nouveaux équipements et matériaux congus pour économiser I'eau
dans I'habitat et dans I'hbtellerie.

Un accent particulier devrait étre mis sur la politique « compteurs » associant les nouvelles
technologies de « compteurs intelligents ».

Encadré 8 Recommandations du groupe de travail « Prise en compte de la GDE dans la gestion de I'eau
potable et industrielle »

10.Prendre une initiative pour adapter les normes ISO/TC 224 (relatives aux activités de services
liées aux systémes d’alimentation en eau potable et aux systémes d’assainissement) au
contexte méditerranéen,

11.Prendre une initiative pour assurer une meilleure coordination entre bailleurs de fonds et la
complémentarité de leurs stratégies dans 'accompagnement financier des actions de GDE,
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4.

12.Elever I'éducation au méme rang que les autres instruments de GDE et engager les

gestionnaires des services d’eau a consacrer a cette éducation les moyens financiers et
humains nécessaires,

13.Au-dela des techniques connues depuis longtemps, comme la réutilisation des eaux usées,
rechercher de maniéere systématique quel appui les nouvelles technologies peuvent apporter
aux politiques globales de GDE.

2.3 Groupe de travail « Prise en compte, dans les politiques, des besoins en

eau des écosystémes »

Les principaux enseignements tirés des présentations et de la discussion ayant suivi peuvent
étre résumés comme suit :
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Une gestion intégrée et participative des ressources en eau a I'échelle du bassin versant
est nécessaire pour prendre en compte les besoins des écosystemes. Il est fondamental,
non seulement de considérer l'eau comme une «ressource », mais également
d’'appréhender son importance pour le fonctionnement des systémes écologiques
complexes. Les quantité et qualité d’eau requises doivent étre fournies aux écosystéemes
pour maintenir leurs fonctions, ce en considérant leurs dynamiques naturelles.

Différents outils et méthodes permettant une meilleure compréhension du fonctionnement
des écosystémes ont été évoqués : l'analyse des pressions (développée dans la DCE),
'analyse fonctionnelle, les instruments économiques, l'analyse de risque (par exemple
dans le contexte du changement climatique), la télédétection pour suivre I'évolution de la
végétation en réponse a la fluctuation du niveau d'eau, les approches écohydrologiques
ainsi que les études d'impact.

La connaissance scientifique doit par ailleurs étre traduite en objectifs clairs de gestion
adoptés par les décideurs politiques. L'évaluation économique des services rendus par les
écosystémes (zones humides par exemple) peut étre d’'une grande utilité pour faire en
sorte que la satisfaction des besoins en eau des écosystémes soit reconnue comme une
priorité.

Les solutions locales, basées sur la connaissance de terrain, sont nécessaires pour la
gestion intégrée durable et la protection des écosystemes.

L'importance de la coopération régionale en Méditerranée pour améliorer la connaissance
du fonctionnement des écosystemes, ainsi que I'adoption de démarches et outils de
gestion intégrant les besoins en eau des écosystémes, a été soulignée. Les approches
pratiques développées pour appuyer la mise en ceuvre de la DCE dans les pays de I'UE
(documents d’orientation pour la gestion des zones humides par exemple) pourraient, a
ce titre, inspirer les gestionnaires des pays voisins.

Encadré 9 Extrait des recommandations du groupe de travail « Prise en compte, dans les politiques,
des besoins naturels en eau des écosystemes »

1. Favoriser la prise en compte des besoins naturels en eau des écosystemes via une
approchée intégrée de gestion des ressources en eau a I'échelle de (sous) bassins versants,

2. Développer les outils et méthodes scientifiques nécessaires a la compréhension globale du
fonctionnement des écosystémes et traduire la connaissance scientifique en objectifs de
gestion inscrits dans les documents de planification. Ceci requiert en outre de prendre en
considération les spécificités (naturelles, mais aussi socio-économiques et géopolitiques) de
la région et des pays méditerranéens),

3. Développer les approches et instruments économiques pour favoriser la reconnaissance des
services rendus par les écosystémes et, ainsi, la gestion durable de ces écosystémes,

4. Favoriser la participation des acteurs locaux dés les premiéres phases des processus de
planification de la gestion des ressources en eau, ce afin de faciliter la reconnaissance et
l'intégration de la demande en eau environnementale.
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4.2.4 Groupe de travail « Prise en compte de la GDE dans les politiques de

lI'eau »

Les présentations et la discussion ont permis de mettre en évidence les éléments suivants :

La nécessité de combiner différents outils pour mettre en place des politiques intégrées
de GDE. L'importance de 'approche économique a été réaffirmée (caractére primordial de
la tarification de I'eau et de I'instauration de redevances pour inciter aux économies d’eau
et garantir la solidarité des usagers de la ressource, valorisation de la dimension
economique de l'implication des femmes dans la gestion de l'eau, analyses codts-
efficacité et colts-bénéfices pour le choix de mesures en faveur de 'amélioration de la
qualité de I'environnement et de la GDE), ainsi que celle des outils de concertation
rassemblant les opérateurs publics (Etat, collectivités), les acteurs de la vie économique
et le grand public.

Limportance de la création de structures collectives et de la gestion participative
(associations de préleveurs agricoles, associations d’'usagers domestiques) et I'intérét de
favoriser, notamment, I'implication des femmes, principales utilisatrices et responsables
des ressources en eau, dans les processus de décision et de planification.

Les principes de GDE doivent étre déclinés a différentes échelles territoriales. Il s’agit
notamment de favoriser I'appropriation et la mise en ceuvre de démarches de GDE par les
acteurs locaux (services d’eau, gestion locale a I'’échelle du bassin versant).

Les colts de fonctionnement pour assurer les missions d’information et
d’accompagnement d’'une politique d’économie d’eau et de maitrise des consommations
sont élevés. La mise en ceuvre des démarches de GDE suppose, du fait du nombre
important d’interlocuteurs a mobiliser, de disposer de moyens spécifigues pour informer,
sensibiliser, éduquer, convaincre, permettre le partage d’expérience ;

Le facteur changement climatique, rendant encore plus cruciale la mise en place de
mesures de GDE, doit étre intégré dans la planification et la gestion des ressources en
eau.

Encadré 10 Extrait des recommandations du groupe de travail « Prise en compte de la GDE dans les
politiques de I'eau »

1. Intégrer la GDE dans les politiques de I'eau et dans les politiques sectorielles, ce aux
différentes échelles territoriales. Les politiques de GDE s’appuieront sur la plus grande
complémentarité des outils disponibles (lois, instruments de planification et d’actions locales,
police de I'eau, actions au niveau de l'usager, tarification, actions d’information, d’éducation et
de sensibilisation, actions a caractere technique et technologique, etc.) ;

2. Impliquer les acteurs locaux dans les démarches de GDE : mettre en place un cadre
institutionnel permettant de responsabiliser les acteurs locaux et favoriser I'appropriation, par
ces acteurs locaux, des démarches de GDE ;

3. Développer I'approche économique de la GDE (comptes de l'eau, tarification intégrant
notamment le fonctionnement pour parvenir a un recouvrement progressif des colts de I'eau
tout en veillant a I'équité sociale, analyses colts-avantages...). Les méthodes et outils
d’analyse économique de la DCE pourront inspirer les pays voisins dans la mise en ceuvre de
leur politique de GDE ;

4. Intégrer le facteur changement climatique dans les stratégies de gestion des ressources en
eau, et plus particulierement de GDE.

5. Etudes régionales réalisées a I’échelle de la Méditerranée

Trois études régionales ont été préparées et présentées lors de I'atelier régional.
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5.1 L’eau virtuelle en Méditerranée : un indicateur pour
contribuer a I’'analyse des questions de gestion et de
répartition de I’eau ?

Cette étude avait pour objectifs principaux de présenter la problématique de «l'eau
virtuelle » (quantité d’eau nécessaire a la production d’un bien), de quantifier les échanges
d’eau virtuelle (via les importations et exportations de produits agricoles) pour les pays
méditerranéens, puis d’analyser la pertinence du concept d’eau virtuelle en matiere
d’orientation des politiques agricoles et politiques de I'eau (et plus particulierement de GDE)
dans le contexte méditerranéen.

Les résultats de la quantification des échanges d’eau virtuelle® (figure 1) mettent en évidence
lexistence d’'une dichotomie entre pays du Nord et du Sud de la Méditerranée qui peut en partie
s’expliquer par la disparité des ressources en eau disponibles, eaux « vertes » (i.e. liées aux
précipitations) en particulier. Le travail a néanmoins mis en évidence l'existence d’'un certain
nombre d’exceptions (Tunisie, Espagne, ltalie)’. La majorité¢ des pays méditerranéens sont
importateurs nets d’eau virtuelle, a I'exception de la France et de la Serbie-Monténégro.

Figure 3 Bilan net des flux d’eau virtuelle via les échanges de céréales, soja, olives, produits
spécifiques et viande de beeuf (10° m*/an)

Les flux d’eau virtuelle en Méditerranée au travers des échanges de céréales sont
quantitativement importants, en particulier si on les compare aux volumes d’eau virtuelle
consommeés pour la production nationale des pays analysés, ou encore a leurs ressources
en eau disponibles. Pour les pays importateurs, ces flux peuvent entrainer des « économies
d'eau » s’ils sont a l'origine de ré-allocations, productives ou non, des ressources non
mobilisées. Les transferts d’eau virtuelle ont aussi des conséquences pour les pays
exportateurs car leur mobilisation accrue peut générer des tensions entre usagers et des
dégradations environnementales.

Les transferts d’eau virtuelle se font généralement de facon masquée et souvent non
consciente, dans la mesure ou ils résultent de choix basés sur d’autres problématiques
(sécurité alimentaire, équilibre de la balance commerciale). Le concept d’eau virtuelle
s’avere ainsi étre un outil d’analyse intéressant dans la mesure ou il met en lumiére des
phénoménes en donnant des ordres de grandeurs et incite a la réflexion, mais sa valeur
prescriptive reste encore a démontrer.

® La quantification a porté sur les flux d’eau virtuelle associés aux produits agricoles permettant d’expliquer 90% des échanges
d’eau virtuelle des pays méditerranéens (viande de beeuf, olives, soja et céréales). Les apports d’eau bleue (eau d’irrigation) et
d’eau verte (précipitations et eau du sol) ont été distingués dans les calculs.

® La Tunisie exporte davantage d’eau virtuelle liée aux céréales et au soja que ses pays voisins, ce qui rapproche son profil de ceux
des pays du Nord de la Méditerranée. A l'inverse, en I'Espagne et en ltalie, les importations d’eau virtuelle liée aux céréales, au
soja et a la viande sont élevées.
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Il a été souligné l'intérét d’étendre I'analyse a 'ensemble des biens échangés (autres que les
produits agricoles) en tenant compte de leur valeur marchande. Une analyse économique,
complémentaire a I'analyse agronomique, permettrait de discuter les objectifs des politiques
agricoles en termes de balance commerciale et de sécurité alimentaire, pour ensuite étudier
leurs impacts sur la gestion et la répartition de 'eau dans les pays considérés. Il convient en
effet de repositionner le débat par rapport aux stratégies de sécurité alimentaire des pays
(stratégies visant l'autosuffisance alimentaire ou bien mettant a contribution le marché
international), tout en tenant compte de la dimension sociale de I'agriculture. La mobilisation
du concept d’eau virtuelle renvoie ainsi aux réformes de caractere macro-économique, au
débat sur la répartition entre agriculture pluviale et agriculture irriguée, ainsi qu’aux questions
d’intégration de I'agriculture aux marchés.

5.2 Les impacts de la réforme de la Politique Agricole
Commune (PAC) sur la demande en eau pour l’irrigation

Cette étude, réalisée sur la base d’'études pré-existantes dans 4 pays de 'UE (Espagne,
France, Italie, Gréce), visait a identifier les impacts prévisibles de la réforme de la PAC de
2003 sur la réallocation des terres cultivées (évolution des surfaces cultivées et des surfaces
irriguées), la demande en eau totale et la demande en eau par hectare, ainsi que le revenu
agricole.

Les principaux résultats suivants ont été mis en évidence :

e Concernant I'évolution des surfaces cultivées :

Le niveau de découplage retenu par les pays est un élément clef dans la détermination des
impacts de la réforme de la PAC : la réduction des surfaces irriguées a court, moyen et long
termes sera en effet moindre en cas de découplage partiel qu’en cas de découplage total.

De maniére générale, les cultures bénéficiant auparavant d’importantes aides directes
couplées a la production (telles que le mais, le coton, le blé dur) devraient régresser.

Une polarisation régionale est susceptible de s’opérer, avec d’'une part les régions déja
spécialisées dans la culture de céréales oléo-protéagineux (COP) qui devraient connaitre un
renforcement de cette spécialisation et, d’autre part, les régions qui devraient connaitre un
recul de la production agricole (arriere-pays et zones montagneuses).

e Concernant les impacts environnementaux :

Bien que l'un des objectifs principaux de la réforme de la PAC soit de promouvoir une
agriculture plus extensive en Europe et d’encourager la protection de I'environnement, les
scénarios de découplage des aides ne montrent pas d’améliorations réelles de ce point de
vue, si ce n'est lintroduction de nouvelles mesures en faveur de la protection de
I'environnement (éco-conditionnalité, bonnes conditions agricoles et environnementales).

e Concernant I'évolution des surfaces irriguées et de la demande en eau :

Des effets plus marqués en termes de réduction de la demande en eau sont attendus avec
la mise en ceuvre prochaine de la réforme des Organisations Communes de Marché pour les
fruits et légumes et le vin, réforme qui affectera le colt d’opportunité de lirrigation de ces
cultures et qui pourrait entrainer une réorientation vers des cultures arables non irriguées.

La gestion de la demande en eau ne constitue pas une problématique majeure de la PAC.
Les impacts de la réforme sur la quantité d’eau utilisée pour l'irrigation resteront limités.

La question de la sensibilité des résultats aux évolutions des prix du marché dont dépendent
fortement les évolutions des superficies irriguées et de la demande en eau’ a été évoquée.
La réforme de la PAC devrait renforcer la prise en compte des conditions de marché dans
les processus de décision des agriculteurs (concernant, notamment, les pratiques
d’irrigation).

" Une augmentation significative du prix du mais sur le marché mondial pourrait, par exemple, atténuer - voire inverser - la
prévisible tendance a la baisse des surfaces cultivées en mais.
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5.3 Coopération internationale et aide au développement dans
le secteur de I’eau en Méditerranée : quelle prise en compte de
la gestion de la demande en eau ?

Cette étude visait a produire une analyse quantitative détaillée de 'APD (aide publique au
développement) a destination des pays méditerranéens dans le secteur de I'eau, a analyser
les stratégies et politiques d’intervention des principaux bailleurs de fonds intervenant en
Méditerranée (et en particulier au regard de la GDE), ainsi qu'a mettre en évidence les
obstacles rencontrés et leviers d’action pour favoriser les projets de GDE.

Basée principalement sur I'exploitation de la base de données de 'OCDE relative a 'APD
sur la période 1973-2004, I'analyse a montré que la coopération dans le secteur de I'eau en
Méditerranée a été massivement concentrée sur un nombre limité de projets de grandes
infrastructures pour l'alimentation en eau potable et l'assainissement, ainsi que sur un
nombre restreint de pays®.

L’analyse de I'évolution générale des engagements de financement montre que ces derniers
ont connu deux grandes pointes (figure 2) : 'une entre 1980 et 1986 (phase de construction
des grands barrages hydro-électriques et des réseaux d’irrigation), I'autre entre 1991 et 1998
(phase d’extension des grandes infrastructures urbaines pour I'alimentation en eau potable
et l'assainissement). Depuis 1998, l'aide au secteur de I'eau dans la région est en déclin
(avec, néanmoins, une reprise des engagements depuis 2002).

Figure 4 Evolution de I’APD au secteur de I'eau 1973-2004

(moyenne mobile de trois ans)
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Les projets en faveur de la GDE, faisant bien souvent appel a des actions fines et diffuses,
sont tres difficiles a identifier et & chiffrer (en raison, notamment, de la description trés
sommaire des projets dans le fichier de TOCDE). Une analyse plus qualitative des stratégies
et politiques d’intervention récentes des principaux bailleurs de fonds bilatéraux et
multilatéraux intervenant en Méditerranée (Etats-Unis, Allemagne, Japon, France,
Commission européenne, Banque européenne d’investissement, Banque mondiale) a permis

8 5 pays ('Egypte, la Turquie, le Maroc, la Tunisie et les Territoires palestiniens) ont bénéficié de 87,7% du total de I'aide au
secteur sur 1973-2004.
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de mettre en évidence le fait que les stratégies de ces bailleurs de fonds étaient de plus en
plus orientées vers I'appui a la gestion intégrée des ressources en eau avec, parfois, des
incitations & la GDE®, mais que I'essentiel des financements restaient tournés vers
lalimentation en eau potable, I'assainissement et le traitement des eaux usées pour
répondre aux Objectifs du Millénaire pour le Développement.

Les bailleurs de fonds ont souligné le fait qu’ils intervenaient pour appuyer des démarches et
projets s’intégrant dans une stratégie globale de gestion de l'eau définie par le pays
bénéficiaire lui-méme en fonction du contexte national. En ce sens, il revient d’abord aux
pays d’inscrire la GDE au rang de priorité nationale pour que les bailleurs de fonds puissent
soutenir des stratégies et démarches de GDE. L’intérét de développer la coopération
décentralisée sur le théme de la GDE (permettant la diffusion d’exemples de bonnes
pratiques aux échelons locaux) a, par ailleurs, été mis en avant.

6. Conclusions et recommandations de I’atelier
6.1 Principales conclusions de I’'atelier

Au total, I'atelier a, en premier lieu, mis en évidence la réalité des progrés enregistrés depuis
le forum de Fiuggi en matiére de prise en compte de la GDE dans les politiques de I'eau
ainsi que dans certaines politiques sectorielles.

Au plan régional, les pays riverains de la Méditerranée se sont, ainsi, dotés d’'une stratégie
commune de développement durable, la Stratégie Méditerranéenne de Développement
Durable, retenant 'eau comme domaine d’intervention prioritaire et s’attachant a promouvoir
la GDE.

Au plan national, de nombreux pays ont eu recours aux différents outils réglementaires,
fiscaux, contractuels a leur disposition pour progresser dans le domaine de la GDE. Seuls
les instruments de marché n’ont pas encore été véritablement utilisés.

Au plan local, le souci de mieux impliquer les acteurs de I'eau, en particulier les usagers -
que ceux-ci relevent du monde agricole ou du milieu urbain - a souvent été réaffirmé et des
expériences a la fois novatrices et positives ont été engagées.

Les échanges ont confirmé ces évolutions, mais aussi montré la nécessité de disposer en
permanence d’informations fiables, comparables et régulierement actualisées pour informer
et éclairer les décideurs. lls ont, également, souligné l'intérét de mieux articuler les
problématiques liées a la gestion des ressources en eau aux problématiques
environnementales globales, et notamment le changement climatique.

Il a, en second lieu, réaffirmé I'importance qu’il convient d’accorder en matiére de GDE aux
secteurs agricole et industriel, a l'alimentation en eau potable et a la préservation des
écosystemes. L’association des usagers des réseaux domestiques et des périmeétres irrigués
aux décisions les concernant ressort comme un élément essentiel de succeés des initiatives
en faveur de la GDE. C’est dire l'importance qui s’attache aux actions de sensibilisation,
d’éducation en matiere de GDE en soulignant que ceci releve de la responsabilité des
acteurs publics et non publics. Mais cette association - voire responsabilisation - des acteurs
non publics appelle un effort renouvelé en matiere de recherche, de partage des bonnes
pratiques afin que les itinéraires techniques les plus performants soient en permanence
recherchés puis adoptés.

Il a, en troisiéme lieu, montré, a I'image du concept d’ « eau virtuelle », que de nouvelles
approches pouvaient étre prises en considération pour éclairer les choix. Mais I'atelier a
également souligné le réle éminent que jouent les autorités nationales dans les stratégies et
domaines d’intervention des partenaires au développement. En effet, tant que les Etats
n’afficheront pas une priorité forte pour la GDE, les partenaires au développement pourront
difficilement soutenir les projets ou opérations la concernant.

® Par exemple : encouragement a 'utilisation efficace des ressources, introduction de méthodes de cultures économes en eau,
réformes tarifaires, limitation des fuites et gaspillages dans les collectivités locales, etc.
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Au final, les participants ont proposé et adopté les recommandations suivantes destinées
aux décideurs politiques tant leur réle en matiere de promotion de la GDE reste essentiel.
Elles s’attachent a délivrer des messages courts, clairs et susceptibles d’évaluation au cours
des prochaines années.

6.2 Recommandations

Considérant la recommandation 26 du plan d’action approuvé lors du Sommet Mondial du
Développement Durable de Johannesburg,

Attachés a la mise en ceuvre de la convention de Barcelone et aux objectifs de la Stratégie
Méditerranéenne pour le Développement Durable,

Estimant que la Directive Cadre sur 'Eau de I'Union européenne est porteuse de nombreux
savoir faire que pourraient souhaiter partager les voisins de 'UE,

Considérant que la Gestion de la Demande en Eau (GDE) constitue une ressource et qu’elle
est partie intégrante de la gestion intégrée des ressources en eau,

Rappelant que la demande en eau en Méditerranée devrait s’accroitre de 50 km3/an d’ici
2025 pour atteindre 332 km*an et que les pertes diverses dues aux transports, aux fuites,
aux différents usages pourraient dépasser 120 km®an,

Les participants au 3*™ atelier régional sur l'eau et le développement durable en
Méditerranée, réunis a Saragosse du 19 au 21 mars 2007, recommandent aux autorités
politiqgues nationales des pays méditerranéens :

¢ d’inscrire, conformément aux orientations de la SMDD, la Gestion de la Demande en Eau
au rang de priorité stratégique nationale, d’en assurer la promotion - d’'une part, en se
fixant annuellement, en fonction d’objectifs régionaux, des objectifs nationaux d’efficience
et, d’autre part, en mobilisant pour atteindre ces objectifs, les différents instruments et
outils techniques, réglementaires, normatifs, tarifaires, fiscaux, contractuels ou de marché
a leur disposition, ce avec un souci d’équité sociale -, d’en coordonner la déclinaison, le
suivi et I'évaluation dans les différentes politiques sectorielles notamment agricole,
énergétique, touristique, environnementale et daménagement du territoire.

e de veiller a bien articuler les problématiques liées a la GDE avec les problématiques
environnementales globales telles que le changement climatique, la préservation de la
biodiversité et des écosystemes.

e de favoriser la mobilisation et la responsabilisation, aux différentes échelles territoriales
pertinentes - que celles-ci relévent du milieu rural ou du milieu urbain -, des différents
acteurs publics, académiques, privés ou associatifs concernés par la GDE en tenant
compte du rble particulier joué dans ce domaine par les femmes, et d’inviter les
partenaires publics - et en particulier les bailleurs de fonds - et privés a contribuer au
financement des activités, opérations et investissements qui en résultent,

e de prendre toute disposition pour sensibiliser le public a la GDE - via notamment les
actions d’éducation a I'environnement - en s’attachant a l'informer sur les enjeux de la
GDE et a identifier, mettre en ceuvre et valoriser les bonnes pratiques en la matiére,
concernant en particulier I'entretien des systemes d’approvisionnement en eau, la
consommation individuelle d’eau potable, la gestion raisonnée de I'agriculture en fonction
des contextes géographiques et de la nécessité de protéger les écosystemes.

e d’évaluer, tous les 2 ans, les progrés réalisés en matiere de GDE en s’attachant, en
conséquence, a renforcer la prise en compte de la GDE dans les systémes nationaux
d’information sur I'eau et a documenter les différents indicateurs pertinents, en particulier
ceux retenus par la SMDD.

¢ de renforcer la coopération scientifique et institutionnelle régionale pour favoriser la GDE
et contribuer a la mise en place d’'un Observatoire Méditerranéen sur 'Eau recensant de
facon continue les données, informations, bonnes pratiques utiles aux acteurs et
décideurs méditerranéens.

¢ |l est, en outre, attendu du Plan Bleu, gu’en liaison avec ses partenaires, il :

e rende compte, tous les 2 ans, des progrés enregistrés en matiére de GDE en
Méditerranée,
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e contribue a la mise en place d'un recueil de bonnes pratiques en matiere de GDE,
e organise en 2012 un quatrieme atelier régional sur la GDE.

(Saragosse, le 21 mars 2007)
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eme

atelier

régional

19, 20 et 21
Mars 2007

sur I’eau et
le développement

durable

en Méditerranée
organisé sous I'égide

de la Commission Méditerranéenne
de Développement Durable

Gestion de
la demande

en eau,
progres
et politiques

Institut Agronomique Méditerranéen de Saragosse (CIHEAM-IAMZ)
Expo Zaragoza 2008

Session 1

Session 2

Accueil et enregistrement des participants a I'Institut
Agronomique Méditerranéen de Saragosse

Discours d’ouverture

M. Luis Esteruelas, Directeur de I'Institut Agronomi-
que Méditerranéen de Saragosse

M. Roque Gistau, Président de Expo Zaragoza 2008

Conférences introductives
sur la gestion de la demande
en eau en Méditerranée

M. Bertrand Hervieu, Secrétaire Général du Centre Inter-

national de Hautes Etudes Agronomiques Méditerranéennes (CIHEAM)

De Fiuggi a Saragosse : présentation de I'atelier
(recommandations du forum de Fiuggi, Stratégie
Méditerranéenne pour le Développement Durable,
objectifs de I'atelier), M. Henri-Luc Thibault, Direc-
teur du Plan Bleu

TELEPHONES UTILES

TAXI
+34 976 751 515

URGENCE
112

HOTEL VIA ROMANA

C/ Don Jaime |, 54-56. 50001 ZARAGOZA

TEL 976 398215 FAX 976290511

HOTEL TIBUR

Pza. de La Seo, 2-3 . 50001 ZARAGOZA

Session 3

TEL 976202000 FAX 976 202002

HOTEL GOYA

C/ 5 de Marzo, no 5. 50004 ZARAGOZA

TEL 976 229331 FAX 22 21 65

PERSONNEL DE HALCON VIAJES

TRANSFERT A MADRID
Alejandro Navarro 671614878

CONTACT A SARAGOSSE
Dino de la Cruz 618357536

Faire face aux crises et pénuries d’eau en Méditer-
ranée : présentation du chapitre « eau » du rapport
Environnement et Développement du Plan Bleu, M.
Mohammed Blinda, Chargé de mission, Plan Bleu

Le point de vue des principaux utilisateurs d’eau :

la prise en compte de la gestion de la demande en
eau dans :

® |e secteur agricole, M. Adel Tlili, producteur ex-
portateur agricole, ancien Président du Groupement
Interprofessionnel des Légumes (Tunisie)

e |es collectivités locales, M. Francis José Maria,
Directeur du Syndicat intercommunal de distribution
d’eau de la Corniche des Maures (France)

® |a gestion de I'eau potable, Mme Fatiha Belamari,
Chef du service Planification a I'Office National de
I’Eau Potable (Maroc)

e |e secteur touristique, M. Alessio Satta, Chef du
service Tourisme durable a Ambiente ltalia (Italie)

Discussion

Pause café

Suivi des progres et promotion
de politiques de gestion de

la demande en eau dans

les pays méditerranéens

M. Henri-Luc Thibault, Directeur du Plan Bleu



Présentation de rapports nationaux :

® Maroc, M. Mohamed Oubalkace, Chargé de mis-
sion, Ministere de I’Aménagement du Territoire, de
I’Eau et de 'Environnement

© Tunisie, M. Abdelkader Hamdane, Directeur
Général du Génie Rural et de I’'Exploitation des
Eaux, Ministere de I’Agriculture et des Ressources
Hydrauliques

* Egypte, M. Atef Hamdy, Directeur de recherche,
CIHEAM-IAM Bari

Discussion sur les progres réalisés, difficultés ren-
contrées et évolutions souhaitables

Déjeuner

Présentation de rapports nationaux :

e Syrie, Mme Reem Abed Rabboh, Directrice de
I’Eau, Ministére de I’Administration locale et de
I’Environnement

© Turquie, Mme Selmin Burak, Ingénieure, Université
d’Istanbul

* Bosnie-Herzégovine, M. Igor Palandzic, Bosnia
Herzegovina Water Works

Discussion sur les progres réalisés, difficultés ren-
contrées et évolutions souhaitables

Présentation de rapports nationaux :

® Espagne, Représentant du Réseau Méditerranéen
des Organismes de Bassin (a confirmer)

* France, M. Alain Pialat, Directeur de ’Agence de
I'eau Rhéne Méditerranée Corse

e |talie, M. Giancarlo Boeri (Directeur) et Mme
Giuseppina Farrace, Agence pour la Protection de
I’Environnement et le Service Technique (APAT)

Accueil des participants a I'Institut Agronomique
Méditerranéen de Saragosse

Sessions 4 et 5
Groupes de travail thématiques

Prise en compte de la GDE dans le secteur agricole
CIHEAM
Mr Nicola Lamaddalena

Prise en compte de la GDE
dans la gestion de I’eau potable et industrielle
IME
Mr Mohammed Ben Blidia

Prise en compte, dans les politiques,
des besoins naturels en eau des écosystémes
MedWet
Mr George Zalidis

Prise en compte de la GDE dans les politiques de 'eau
Ministere de I’Ecologie et du Développement
Durable, France
Mr Pascal Berteaud

Discussion sur les progres réalisés, difficultés ren
contrées et évolutions souhaitables

Pause café

Présentation de rapports nationaux :

e Chypre, M. lacovos lacovides, Hydrologiste, IACO
Environmental & Water Consultants

e Malte, M. John Mangion, Directeur, Direction de la
Réglementation des ressources en eau

Discussion sur les progres réalisés, difficultés ren-
contrées et évolutions souhaitables

Demandes en eau et gisements d’économies possi-
bles dans les pays méditerranéens, M. Jean Margat,
Vice-Président du Plan Bleu

Discussion

Synthese et conclusions du Président

Diner organisé (Restaurant « La Bastilla », Hotel
Paris, centre ville de Saragosse)

Session 4 , . N
Présentation des communications

et discussion

Présentations de communications
Discussion

Pause café

Session S pistes de travail,

propositions et recommandations

Rédaction des conclusions et recommandations des
groupes de travail thématiques

Déjeuner

Session 6 |, . L ,
'eau virtuelle en Méditerranée :

un indicateur pour contribuer a
I’analyse des questions de gestion
et de répartition de I'eau ?

M. Mohammed Ait Kadi, Président du Conseil Général
du Développement Agricole du Maroc

Présentation des résultats de I’étude régionale, Mme
Sara Fernandez (Ecole Nationale du Génie Rural,
des Eaux et des Foréts, France)



Débat : quelle pertinence du concept d’« eau virtuel-
le » en matiere d’orientation des politiques agricoles
et politiques de I'eau ?

Session 7| o5 impacts de la Poltique Agricole

Commune sur la demande en eau
pour I'irrigation en Méditerranée

M. José Ramon Lépez Pardo, Directeur des Relations
Internationales, TRAGSA, Espagne

Présentation des résultats de I'’étude régionale, Mme
Alessandra Scardigno (CIHEAM-IAM Bari, Italie)

Débat

Session 8 Coopération internationale et aide

au développement dans le domaine
de I'eau en Méditerranée : quelle
prise en compte de la gestion de la
demande en eau ?

M. Michael Scoullos, Président du Partenariat Mondial
pour I'Eau en Méditerranée (GWP Med)

Présentation des résultats de I’étude régionale réali-
sée par M. Georges Corm (consultant, Liban), Mme
Gaélle Thivet, Chargée de mission, Plan Bleu

Synthése et propositions de recommandations
générales, M. Henri-Luc Thibault, Directeur du Plan
Bleu

Discussion

Adoption des recommandations générales et con-
clusions du Président

Session 10 Clbture de I'atelier

La gestion de la demande en eau en Méditerra-

née : de la prospective a la décision politique, M.
Pascal Berteaud, Directeur de I’eau au Ministére de
I’'Ecologie et du Développement Durable (Fran-

ce) et Président du Systéeme Euro-Méditerranéen
d’Information sur les savoir-faire dans le Domaine de
I’'Eau (SEMIDE)

Représentants des autorités espagnoles
Conférence de presse

Déjeuner

Aprés-midi (hors programme)

Visite du site de Expo Zaragoza 2008

Visite culturelle du centre historique de Saragosse

Débat en présence des bailleurs de fonds
Pause café

Présidents et rapporteurs des groupes de travail
thématiques : synthése des conclusions et re-
commandations

Session publique organisée par la Tribune de | Eau
de Expo Zaragoza 2008 dans le cadre du Forum
Permanent sur I’Eau et la Durabilité : « L’eau et la
gestion de la demande en Méditerranée » (Centre
«lbercaja», Saragosse)

Accueil des participants au Centre Joaquin Roncal
(centre ville de Saragosse)

Principales conclusions et
Session 9 recommandationsons

M. Mohammed Ennabli, Président de I'Institut Méditer-
ranéen de I’Eau et Vice-Président du Plan Bleu

Présentation des conclusions des débats sur les dif-
férents thémes abordés, rapporteurs des groupes de
travail thématiques

Présentation
de communications

Prise en compte de la GDE
dans le secteur agricole :

Une initiative vers les économies d’eau et vers une gestion durable
de I'eau d’irrigation en Méditerranée, M. Atef Hamdy (CIHEAM-IAM Bari,
Italie)

La tarification de I'eau d’irrigation dans la Vallée du Jourdain : outil pour
favoriser les économies d’eau en Palestine, M. Mohammed Yousef Sbeih
(ANERA, Territoires palestiniens)

Gestion de la demande d’eau d’irrigation et changement institutionnel,
I’'expérience tunisienne, M. Mohamed Ali Bchir (ENSAM, France)

Gestion en commun des infrastructures d’un périmétre d’irrigation au
Nord de la Tunisie, M. Majid Mathlouthi (Institut National Agronomique
de Tunisie)

Outils de modélisation avancés pour une évaluation intégrée des poli-
tiques de I'eau et politiques agricoles, Mme Maria Blanco Fonseca (Uni-
versité Polytechnique de Madrid, Espagne)

Ador : un logiciel pour la gestion de I’eau dans les périmétres d’irrigation,
M. Enrique Playan (CSIC-Station Expérimentale Aula Dei, Saragosse, Es-
pagne)



Prise en compte de la GDE dans la gestion de
’eau potable et industrielle :

Le projet de normes ISO/TC 224 « Activités de services liées aux syste-
mes d’approvisionnement en eau potable et d’assainissement. Critéres
de qualité du service et indicateurs de performance », M. Jean-Luc Re-
daud (Conseil Général AAER, France)

Faire face aux attentes des utilisateurs d’eau potable. La norme ISO
24510, M. Enrique Cabrera Rochera (Université Polytechnique de Valen-
ce, Espagne)

Le modéle marocain de gouvernance de I'eau potable. L'Initiative Na-
tionale pour le Développement Humain (INDH) dans la construction pro-
gressive du marché de I'eau, M. Claude de Miras (IRD, France et Maroc)

Le suivi par Internet des consommations, expérience de la Société des
Eaux de Marseille, M. Sébastien Rabbia (Société des Eaux de Marseille,
France)

Recyclage de I'eau grise a Chypre, M. Stravos Kambellas (Hydranos
Ltd, Chypre)

Tarification progressive, outil de la GDE : cas de I'eau potable en Tuni-
sie, M. Adelaziz Limam (SONEDE, Tunisie)

Comment réduire la consommation d’eau dans le secteur touristique en
Tunisie ? Approche et stratégie, Mme Raoudha Lahache-Gafrej (ISSBAT,
Tunisie)

Prise en compte, dans les politiques, des be-
soins naturels en eau des écosystémes :
Quinze ans d’action au service de la riviere Dréme, de ses affluents et

du Haut-Roubion, Mme Magalie Vieux-Melchior (Communauté de com-
munes du Val de Dréme, France)

P | an Rio Ebro

Evaluation des besoins en eau d’un écosystéme pour une gestion
des ressources en eau a I'échelle d’un bassin versant : le cas du lac de
Cheimaditida, M. Dimitris K. Papadimos (Greek biotope, Wetland Centre,
Grece)

La gestion concertée: une condition pour préserver durablement les mi-
lieux aquatiques en milieu méditerranéen, Mme Sylvie Piquenot (Agence
de I'eau Rhéne Méditerranée Corse, France)

Définition d’une méthode de caractérisation des cours d’eau de type
méditerranéen et application dans le cadre de la DCE, M. Olivier Arnaud
(Maison régionale de I'eau, PACA, France)

Prise en compte des besoins écologiques de I'lchkeul dans la gestion
de I'eau en Tunisie, M. Saeid (ANPE, Tunisie)

Prise en compte de la GDE
dans les politiques de I’eau :

Les économies d’eau et la maitrise des consommations, une alternative
aux ressources en eau conventionnelles. L'exemple du département de
la Gironde, M. Bruno Jeudi de Grissac (SMEGREG, France)

La gestion de la demande en eau en Cisjordanie, M. Loay J. Froukh
(Water Resources Planning and Management, Jordanie)

L’expérience des pays de I'Est Adriatique sur le fonctionnement des
services d’eau, M. Igor Palandzic (Bosnia Herzegovina Water Works,
Bosnie-Herzégovine)

Quels instruments pour gérer les prélévements diffus ? Examen a partir
de la nouvelle loi sur I'eau et d’enquétes conduites dans la plaine du
Roussillon, Mme Marielle Montginoul (CEMAGREF, France)

Pourquoi est-il crucial d’intégrer la notion de genre dans la gestion inté-
grée des ressources en eau en Méditerranée ? M. Atef Hamdy (CIHEAM-
IAM Bari, Italie)
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Rapport de synthése

7.3 Annexe 3 : Définition de la gestion de la demande en eau

La «gestion de la demande en eau » (GDE) comprend I'ensemble des mesures visant a
accroitre les efficiences techniques, sociales, économiques, institutionnelles et
environnementales dans les différents usages de I'eau. Complémentaire aux politiques de I'offre
(barrages, pompages, transferts a longue distance, dessalement,...), la GDE est une voie
prioritaire pour contribuer a atteindre deux objectifs au centre du concept de développement
durable : I'évolution des modes de consommation et de production non viables d’'une part
et la protection et la gestion durable des ressources naturelles aux fins du développement
économique et social d’autre part.

La GDE vise a:
e réduire les pertes et mauvaises utilisations ;

e optimiser les usages de I'eau en assurant une allocation raisonnée de la ressource entre les
différents usages, tout en tenant compte des besoins des écosystémes, de l'objectif de
préservation du renouvellement et des qualités des ressources et du développement des
utilisations d’eau in situ (sans prélevement) (activités récréatives, aquaculture et péche,
énergie) ;

e créer plus de développement durable pour chaque unité de ressource mobilisée ;

o permettre d'importantes économies d’infrastructures et financiéres pour les pays, les villes et
les entreprises ;

e anticiper et éviter les crises annoncées par des scénarios tendanciels de type « au fil de
'eau » (business as usual).

e contribuer a modérer les pressions sur les ressources, notamment a réduire et arréter les
exploitations non durables (sur-exploitations, exploitations de ressources non renouvelables,
groundwater mining).

La GDE a donc vocation a devenir une composante essentielle de la gestion intégrée des
ressources en eau (GIRE) et des politiques urbaines et rurales, agricoles et industrielles.
Elle suppose la mise en place de panoplies d’outils (stratégies, politiques et plans, outils
économiques, outils institutionnels et réglementaires, campagnes d’information et de
sensibilisation, intégration dans les cursus de formation...).

Le Sommet de Johannesburg sur le développement durable a notamment appelé a I'élaboration
de « plans d’efficience » (water efficiency plans ou plans d’utilisation rationnelle des ressources
en eau) et de plans de gestion intégrée des ressources en eau. Les plans d’efficience peuvent
étre élaborés et mis en ceuvre a diverses échelles (pays, bassins versants, nappes, villes,
périmétres d’irrigation). Un nombre croissant de villes en mettent actuellement en ceuvre dans le
monde.

Une question importante pour le futur est celle de I'évolution de la place relative des politiques
d’offres et de demandes. Compte tenu des limitations de ressources, des colts des politiques
d'offre et des gisements d’économies possibles (de l'ordre de 20 a 25% pourraient étre
récupérés par simple réduction des pertes et mauvaises utilisations), la GDE a vocation a
prendre une place centrale dans les politiques de I'eau en Méditerranée. Si le recours croissant
au dessalement de I'eau de mer peut étre justifié dans les régions disposant de ressources trés
limitées et pour éviter des dégradations irréversibles, et malgré le fait que les quantités
concernées resteront limitées, le risque existe d’'une « fuite en avant » vers le dessalement plutét
que I'engagement résolu vers des politiques de GDE naturellement plus complexes a mettre en
ceuvre. Les conséquences croissantes prévisibles en termes de colts et dimpacts
environnementaux (notamment pour le littoral) en seraient non négligeables.
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WATER DEMAND MANAGEMENT IN THE MEDITERRANEAN, PROGRESS AND POLICIES

7.4 Annexe 4 : Liste des indicateurs de suivi du chapitre
« eau » de la SMDD

Code | Indicateur
Indicateurs prioritaires

WAT_PO1 Indice d'efficience de l'eau (totale et par secteur)

WAT_P02 Demande en eau (totale et par secteur), rapportée au PIB (total et par secteur)

WAT_PO03 Indice d'exploitation des ressources renouvelables

WAT_P04 Proportion de la population ayant un accés de fagon durable a une source d'eau améliorée
(totale, urbaine, rurale)

WAT_P05 Proportion de la population ayant un accés a un systeme d'assainissement amélioré (totale,
urbaine, rurale)

Indicateurs complémentaires

WAT_CO01 Indice de régulation des ressources en eau

WAT C02 Taux d'envasement des réservoirs de barrage

WAT C03 Indice de production d'eau non-durable

WAT_C04 Superficie équipée en systemes modernes d'irrigation

WAT_CO05 Impacts humains et économiques des inondations

WAT C06 Superficie des zones humides

WAT C07 Besoins en eau pour les besoins des écosystémes

WAT CO08 Indice de qualité générale de I'eau

WAT_C09 Emission de polluants organiques dans l'eau

WAT_C10 Part des eaux usées collectées et traitées par le systéme d'assainissement public

WAT C11 Part des eaux usées industrielles traitées sur site

WAT C12 Taux de recouvrement du colt de I'eau (total et par secteur)

WAT_C13 Part des investissements et dépenses publics alloués a I'eau et a la gestion de la demande
en eau

WAT_C14 Aide publique au développement consacrée a I'eau et part de cette aide dédiée a des
programmes de gestion de la demande en eau
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7.5 Annexe 5 : Fiches descriptives de 4 indicateurs prioritaires
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Suivi de la Stratégie Méditerranéenne de Développement Durable

La demande en eau se modere t-elle ?

Une meilleure gestion de la demande en eau,
notamment dans le secteur agricole, est 'une
des actions prioritaires préconisées dans le
cadre de la Stratégie Méditerranéenne de
Développement Durable.

Il s’agit de stabiliser les demandes en eau
(diminution au nord et augmentation
maitrisée au sud et a l'est). Mais aussi de
découpler demande en eau et croissance du
PIB tout en augmentant la valeur ajoutée par
metre cube d’eau utilisée.

Une meilleure gestion de la demande peut
aussi permettre d’obtenir un découplage entre
croissance de la production irriguée et
croissance de l'utilisation d’eau d’irrigation.

Globalement, Iévolution des demandes
en eau est préoccupante en Méditerranée
en regard des ressources souvent rares.

L’évolution des demandes globales au cours
de ces dix dernicres années est tres
différenciée selon les pays: diminution de
48 % pour la Croatie, 30 % en Slovénie, une
augmentation de 21 % en Albanie, 31 % en
Algérie).

La part de Teau agricole reste importante
dans tous les pays, souvent supérieure a 50 %
et atteint pres de 90 % en Syrie et au Maroc.

Dans certains pays, comme la Croatie,
I'utilisation de I’eau verte (eau provenant des
précipitations  évapotranspirée  par la
végétation) pour lagriculture entraine de
faibles demandes en eau d’irrigation.

Les quantités d’eau agricole utilisées pour
produire 1000 dollars de wvaleur ajoutée
agricole vont d’environ 15 m3 en Slovénie a

plus de 3000 m3 en Syrie et Egypte.

ILa demande en eau potable par habitant
couvre un large éventail, de moins de 30
m3/an/habitant (80 litres/jour) a prés de 150
m3/an/habitant (410 litres/jout).

Définition

La demande totale en eau est définie comme la
somme des volumes d’eau mobilisés pour
satisfaire les différents usages y compris les
volumes perdus lors de la production, du
transport et de 'usage.

Elle correspond a la somme des prélévements
d’eau, des productions non conventionnelles
(dessalement, réutilisation d’eau...) et des
importations, diminuée des exportations.

La demande en eau rapportée au PIB par
secteur correspond a la demande en eau
utilisée divisée par la valeur ajoutée du méme
secteur (agricole, industriel).

Précautions / Notes

Pour Tagriculture, lindicateur pourrait étre
affiné en calculant le rapport de la demande en
eau dirrigation sur la valeur ajoutée de la
production irriguée.

Sources / Références

FAO-Aquastat, Eurostat, World Resources
Institut, Plan Bleu et diverses sources
nationales dont les rapports présentés lors de
Patelier régional (Saragosse 2007).

Banque Mondiale pour la wvaleur ajoutée
agricole.

Indicateur WAT_P02 Mis & jour le 02/05/2007

Eau

2. Demande en eau totale et par secteur, rapportée au PIB

Demande en eau par secteur (période 2000-2005)
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Source : Diverses sources et Plan Bleu

Demande en eau agricole / Valeur ajoutée agricole et demande en eau par habitant

Source : Diverses sources nationales, Plan Bleu



Suivi de la Stratégie Méditerranéenne de Développement Durable

Les pressions sur les ressources en eau naturelles renouvelables

diminuent-elles ?

La préservation des ressources en eau est
globalement I'un des objectifs prioritaires en
Méditerranée.

Les pressions sur les ressources en eau
restent globalement importantes, surtout
dans les pays du Sud et de P’Est, mais
selon des situations trés différentes.

Les pays méditerranéens peuvent se classer

selon lindice d’exploitation en trois groupes :

= Un premier groupe de pays, dont les
prélevements en eau avoisinent, voire
méme excedent le volume annuel moyen
de ressources naturelles renouvelables
(indice supérieur a 75%). Ces cinq pays
(Egypte, Malte, Syrie, Libye et Israél) sont
déja en situation de tres forte tension sur
leurs ressources naturelles et couvriront
une part croissante de leurs demandes a
partir d’autres sources « non-
conventionnelles ».

* Un deuxiéme groupe de pays avec un
indice d’exploitation compris entre 25 et
50%, qui peuvent connaitre toutefois des
tensions locales ou conjoncturelles. C’est
le cas pour six pays (Maroc, Tunisie,
Algérie, Liban, Territoires palestiniens et
Chypre).

= Un troisiéme groupe de pays avec un
indice inférieur a 25% qui comprend
I'Ttalie, 'Espagne, la Turquie, la France,
et les pays des Balkans.

Les indices d’exploitation qui approchent 100

peuvent avoir plusieurs significations : des

surexploitations d’eau  souterraine (Malte,

Libye) ou une remobilisation des retours d’eau

de drainage permettant aux prélevements bruts

d’excéder les  ressources  renouvelables
primaires (Egypte).

La situation des pays au regard des ressources

disponibles par habitant est légerement

différente :

® Les pays en situation de pénurie avec une
ressource annuelle inférieure a 500 m3par
habitant: Malte (82 m3/hab), Libye,
Territoires palestiniens, Israél, Algérie et
Tunisie (403 m3/hab)

" Jes pays pauvtes en eau avec une
ressource annuelle entre 2 500 et 1000 m3
pat habitant: Maroc (694 m3/hab),
Egypte, Chypre et Sytie (980 m?/hab)

= Les autres pays sont riches en eau avec
une ressource annuelle supérieure a 1000
m? par habitant :

Ces valeurs calculées a I’échelle nationale
peuvent cacher d’importantes disparités a
Péchelle du bassin versant ou localement.

Définition

Cet indicateur mesure la pression relative des
prélevements annuels sur les ressources d’eau
douce naturelles renouvelables
conventionnelles. Les prélévements incluent

les pertes lors du transport.

Les ressources de chaque pays sont définies
par les écoulements superficiels et souterrains
formés ou entrant dans le territoire.

Précautions / Notes

Les ressources en eau
annuellement  sont  calculées
moyennes a long-terme ( 30 ans).

disponibles
des

sur

Sources / Références

FAO-Aquastat, Eurostat, World Resources
Institut, Plan Bleu et diverses sources
nationales dont les rapports présentés lors de
Patelier régional (Saragosse 2007).

Indicateur WAT_P03 Mis & jour le 02/05/2007
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3. Indice d'exploitation des ressources naturelles renouvelables

Indice d'exploitation des ressources naturelles renouvelables (période 2000- 2005) en %
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Source : diverses et Plan Bleu

urces en eau naturelles renouvelables et prélévements d'eau par habitant (m®*/Hab) en 2004

Source : diverses et Plan Bleu



Suivi de la Stratégie Méditerranéenne de Développement Durable

L’acces a I’eau potable augmente-t-il ?

L’accés de facon durable 2 une source d'eau
améliorée, en d’autres termes l'accés a l'eau
potable est I'un des objectifs du millénaire
pour le développement. Il s’agit de diminuer
de moitié, d’ici 2015 (par rapport a 1990), la
proportion des individus n’ayant pas acces a
une source d’eau potable.

La proportion de la population disposant
d’un accés durable a une source d’eau
améliorée est de plus de 80% dans la
majorité des pays méditerranéens en 2004.

Environ 20 millions de méditerranéens,
habitant généralement dans les zones rurales,
n’ont pas acces en 2004 a une source d’eau
améliorée.

De nombreux pays (les pays européens, la
Croatie, Israél et le Liban) ont déja atteint un
taux d’acces a I'eau potable égal 2 100 %.

Entre 1990 et 2004, Le Maroc, la Tunisie, la
Syrie et la Turquie affichent des progres
encourageants. En revanche, ’Algérie a vu son
taux d’accés a ’eau diminuet.

I’acces a I'eau potable en zone urbaine se situe
a un niveau élevé, plus de 95 %, dans la
plupart des pays. 1l est inférieur a 95 % dans
les Territoires palestiniens et en Algérie.

La situation est moins bonne dans les zones
rurales pour lesquelles quatre pays (Territoires
palestiniens, Syrie, Tunisie, Algérie) présentent
en 2004 des taux d’acces entre 80 et 90%. Au
Maroc ce taux était de 56 % 2004 et a, selon
ONEDP, fortement progressé pour atteindre
77% en 2006.

L’acces a ’eau potable dans les pays du sud et
de P’est de la Méditerranée se situe au voisinage
de la moyenne mondiale de 83 %.

C’est également le cas pour 'acces en zone
urbaine (95 % ). Le taux d’accés en zone rurale
est supérieur a la moyenne mondiale (73 %)

Définition

Cet indicateur représente la part de la
population qui est desservie ou a un acces
raisonnable a4 un volume suffisant d’eau
potable. «L’accés» suppose une source
produisant au moins 20 litres par téte et par
jour et située a moins de 1000 meétres.
(Indicateur du Millénaire n°30).

Précautions / Notes

Du fait des différences de caractéristiques qui
distinguent les zones utbaines et rurales dans
les divers pays, la distinction entre
« population urbaine » et « population rurale »
ne se préte pas a une définition unique
applicable a tous les pays. Les définitions
nationales se référent le plus souvent a
I'importance de I'agglomération, la population
rurale représentant alors la population restante,
non considérée comme urbaine.

Cet indicateur ne considere pas le probleme
des populations de nombreuses villes
méditerranéennes soumises a de fréquentes
coupures d’eau.

En Méditerranée, cet indicateur devra étre
affiné afin de montrer les progres réalisés dans
’acces a I’eau potable a domicile.

Sources / Références
United Nations Statistical Division,
Millennium Indicators Database.

Programme commun OMS/UNICEF de
surveillance de I'approvisionnement en eau et
de I'assainissement (PCS).

Maroc : ONEP.

The

Indicateur WAT_P04 Mis a jour le 02/05/2007

Eau

4. Proportion de la population ayant un accés de facon durable a une source

d'eau améliorée

Proportion de la population ayant un acces de facon durable & une source d'eau améliorée
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Source : UNSD

Proportion de la population ayant un acces de fagon durable a une source d'eau améliorée
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Suivi de la Stratégie Méditerranéenne de Développement Durable

L’acces a I’assainissement s’améliore-t-il ?

I’acces a un systéme d’assainissement amélioré
(ce qui n’implique pas forcément le traitement
des eaux usées) est important, surtout en
milieu urbain ou les risques de contacts de la
population avec les eaux usées sont plus
importants.

L’acces a Dlassainissement est lun des
Objectifs ~ du  Millénaire  pour le
Développement (OMD). 11 s’agit de diminuer
de moitié, d’ici 2015 (par rapport a 1990), la
proportion des individus n’ayant pas acces a
un systeme d’assainissement.

En Méditerranée, environ 47 millions de
personnes n’ont pas de  systéme
d’assainissement adéquat.

La proportion de la population ayant acces a
un systeme d’assainissement va de 72 % en
Libye a 100 % dans la plupart des Pays du
Nord de la Méditerranée.

Le poutcentage de la population urbaine ayant
acces a un systeme d’assainissement est proche
de 100%, a 'exception de 'Egypte (86%), du
Maroc (88%), et des territoires palestiniens (78
%).

Les différences entre zone urbaine et zone
rurale sont encore importantes (30 % en Syrie)
et les taux d’acces en zone rurale peuvent étre
inférieurs a 70% (Maroc, Tunisie, Syrie et
Libye).

Les taux d’acces a lassainissement en
Méditerranée sont supérieurs a la moyenne
mondiale (taux global de 59 %, 80% en zone
urbaine et 39% en sone rurale).

Définition
Cet indicateur représente la part de la
population ayant accés a un systéme

d’assainissement de base pour ’évacuation des
excréments humains dans I’habitation ou dans
le voisinage immédiat (réseau d’assainissement
public, fosse septique,...).

(Indicateur du Millénaire n°31)

Précautions / Notes

Le fait que des installations soient disponibles
ne signifie pas toujours qu’elles soient utilisées.
Un réseau d'assainissement d'une
agglomération doit permettre la collecte et
I'évacuation des eaux usées de toutes natures
(eaux  vannes, ménageres,
industrielles) en assurant leur transport, le plus
rapidement possible, jusqu'au lieu de leur
traitement (la station d'épuration).

caux ceaux

Du fait des différences de définition de la

population urbaine dans les pays, les
comparaisons internationales peuvent étre
biaisées.

En Méditerranée, cet indicateur devra étre
affiné afin de montrer les progres réalisés
selon le type d’assainissement (individuel ou
collectif) et les méthodes d’épuration.

Sources / Références
United Nations Statistical Division,
Millennium Indicators Database.

The

Programme commun OMS/UNICEF de
surveillance de P'approvisionnement en eau et
de P’assainissement (PCS).

Indicateur WAT_P05 Mis & jour le 02/05/2007
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7.6 Annexe 6 : Tableau récapitulatif des communications
recues (1 agriculture, 2 eau potable et industrielle, 3

ecosystemes, 4 politiqgues de I’eau)

Titre de la communication

Auteurs

1- Une initiative vers les économies d’eau et vers une gestion durable de
I'eau d’irrigation en Méditerranée

A. Hamdy (IAM Bari, Italie)

1- La tarification de I'eau d’irrigation dans la Vallée du Jourdain : outil pour
favoriser les économies d’eau

. Y. Sheih (Territoires palestiniens)

1- Gestion de la demande d’eau d'irrigation et changement institutionnel,
I'expérience tunisienne

. Bchir, M. Bachta (Tunisie, France)

1- Gestion en commun des infrastructures d’un périmétre d’irrigation au
Nord de la Tunisie

. Mathlouthi, F. Lebdi (Tunisie)

1- Outils de modélisation avancés pour une évaluation intégrée des
politiques de I'eau et politiques agricoles

M
M
M
M

. Blanco Fonseca (Espagne)

1- Ador : un logiciel pour la gestion de I'eau dans les périmeétres
d’irrigation

E. Playan, J. Cavero, |. Mantero
(Espagne)

1- Réle de lirrigation de complément pour la production alimentaire dans
un pays semi-aride

M. Y. Sbeih (Territoires palestiniens)

1- Systeme de cultures intercalaires et amélioration de I'utilisation de I'eau
d'irrigation a I'échelle de la parcelle

M. Rezig, A. Sahli, F. Ben jeddi, Y.
Harbaoui (Tunisie)

1- Perte des eaux pluviales et problématique de leur collecte dans le Sud
tunisien

A. Zammouri (Tunisie)

1- Impact de I'Initiative du Bassin du Nil sur la politique agricole de
I'Egypte

T. Sileet, A. El Fattah Metawie, W. R.
Soliman (Egypte)

2- Le projet de normes ISO/TC 224 : criteres de qualité du service et
indicateurs de performance

J-L. Redaud (France)

2- Faire face aux attentes des utilisateurs d'eau potable. La norme ISO 24510

E. Cabrera Rochera (Espagne)

2- Le modele marocain de gouvernance de I'eau potable. L'INDH dans la
construction du marché de I'eau

C. de Miras (France et Maroc)

2- Le suivi par Internet des consommations, expérience de la Société des
Eaux de Marseille

S. Rabbia (France)

2- Recyclage de I'eau grise a Chypre

. Kambellas (Chypre)

2- Tarification progressive, outil de la GDE : cas de I'eau potable en
Tunisie

> n

. Limam (Tunisie)

2- Comment réduire la consommation d'eau dans le secteur touristique en
Tunisie ? Approche et stratégie

Py)

. Lahache-Gafrej (Tunisie)

2- Vers une gestion durable de I'eau dans les villes algériennes

. Bessedik (Algérie)

3- Quinze ans d’action au service de la riviere Drome, de ses affluents et
du Haut-Roubion

<<Z

. Vieux-Melchior (France)

3- Evaluation des besoins en eau d’un écosystéme pour une gestion a
I’échelle d’un bassin versant (Cheimaditida)

)

. K. Papadimos (Gréce)

3- La gestion concertée : une condition pour préserver durablement les
milieux aguatiques en méditerranée

(9]

. Piquenot (France)

3- Définition d’'une méthode de caractérisation des cours d’eau de type
méditerranéen et application de la DCE

. Olivier Arnaud (France)

3- Prise en compte des besoins écologiques de I'lchkeul dans la gestion
de I'eau en Tunisie

M
M. Saied, M.J. Elloumi (Tunisie)

4- Les économies d'eau et la maitrise des consommations. L'exemple du
département de la Gironde

B. Jeudi de Grissac (France)

4- La gestion de la demande en eau en Cisjordanie

L. J. Froukh (Jordanie)

4- L’expérience des pays de I'Est Adriatique sur le fonctionnement des
services d'eau

I. Palandzic (Bosnie-Herzégovine)

4- Quels instruments pour gérer les prélévements diffus ? Exemple de la
plaine du Roussillon

Marielle Montginoul (France)

4- Pourquoi est-il crucial d’intégrer la notion de genre dans la GIRE en
Méditerranée ?

R. Quagliariello, A. Hamdy (IAM Bari,
Italie)

4- Défis pour la gestion de la sécheresse dans les pays Méditerranéens

A. Iglesias, L. Garrote (Espagne)

4- Relier la connaissance a I'action dans le contexte de la gestion du
bassin versant de Fara’a en Cisjordanie

B. Dudeen (Territoires palestiniens)

4- Modele conceptuel de gestion intégrée de I'eau dans les pays
méditerranéens semi-arides (CWIMSAM)

S. Jalala, J. Mania (France et
Territoires palestiniens)

4- La gestion de la demande en eau : I'expérience frangaise

J. André (France)

4- La réorientation de la politique nationale de I'eau au Maroc, vers une
gestion intégrée offre-demande en eau

M. H. El Badraoui, M. Oubalkace
(Maroc)

4- Les analyses économiques comme outils d’aide a la décision pour une
gestion durable de I'eau

M. Sabhili, F. Antonelli, P. Strosser
(Maroc, France)
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BOSNIA&HERZEGOVINA - Summary

. SUMMARY

Overview and conclusion

As it is already stressed, Bosnia and Herzegovina has at its disposal significant water
resources, which could be one of the most important factors of general economic
development for the majority of areas in the forthcoming period. The fresh water basins are a
key natural resource in Bosnhia and Herzegovina. However, lack of rational usage and care
for good water quality has led to discrepancy between water availability and water demands.

From this report it can be seen that water management was not one of the priority issues for
B&H. The general opinion of the people in Bosnia and Herzegovina indicates that water is a
resource present in large amounts in this region, and that saving of this resource is not
necessary. This can also be confirmed by water consumption in different sectors
(households, industry and agriculture) in the past period. All these sectors had large water
losses that were not rehabilitated in most of the cases, but additional amounts of water were
provided from new water sources.

In the after-war period, the legal and institutional framework of the water sector was based
on the socialist administrative culture characterised by a high level of centralisation, non-
transparent financing, with the stress on planning, and limited public participation in the water
sector management processes. The same period was also characterised by lack of
coordinated and harmonised action of relevant institutions that would aim for overcoming of
the consequences of war and meeting of the increasing needs for water, which resulted in
the disorganised system in the field of water management. In addition, the differences in
water management entity structures have to a large degree limited the adequate water
management. For that reason, it was necessary to define the new platform for integrated
water management and use. As the result of these activities, the new Water Law has been
prepared and adopted, which is based on the basic guidelines of EU legislation, and above
all in accordance with WFD. Each of the entities adopted its law, but the laws are largely
harmonised. This law has foreseen the water management at the level of river basins, and
development of the water management plans. In order to ensure the implementation
strategy, the development of the river basin management plans has also been foreseen.
These plans should be the basis for the future management of the needs of different users
(households, industry, agriculture). For that reason it is necessary for all of them to be
involved in development of these plans and to realise their rights through them. For that
purpose, it is necessary to implement continuous education of all stakeholders in this region.

In addition, it is necessary to pay closer attention to protection of water resources in the
following period. Almost all wastewater in the Mediterranean basin is directly discharged into
environment, without any previous treatment. For that reason it is necessary to build
sewerage networks and wastewater treatment plants in all municipal areas where they do not
exist, but also to repair the existing ones that are in most cases out of function.

As it can be seen from the strategies elaborated in the previous sections, the possibilities for
development of agricultural production in the Mediterranean region of B&H are significant.
Considering that Bosnia and Herzegovina is importing large amounts of food and at the
same time has the possibilities for development of agricultural production that have not been
utilised, it can be expected that the situation will change in the near future. If the agricultural
production is further developed, it can then be expected that larger land areas will be
irrigated in order to achieve better yield as well as better managed water needs. Industrial
consumption is also negligible in relation to the pre-war situation, mainly due to the fact that
some industries are no longer operating. However, similarly to agriculture, it can be expected
that industrial production will be reinitiated, which will increase the water needs.

Generally, economic development of Bosnia and Herzegovina will in future exert a lot of
pressure on water resources. On the one hand this will be reflected in the increased water
needs (production processes and irrigation) and on the other in the increased pollution loads.
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In order to reduce this pressure to the lowest possible extent, it will be necessary to apply
different measures (technical, financial, institutional) and new legislation in the sector.

In order to implement all the above-mentioned measures, large financial resources will be
necessary in a short period of time. It would be an illusion to expect that the state itself and
individuals can provide these resources. Therefore, the assistance of international institutions
will be necessary for provision of these resources.

All of this represents a large temptation for the citizens of Bosnia and Herzegovina in the
near future, but we can hope that the need to preserve these valuable resources will be
recognised, and that water will be utilised in the best possible way.
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Il. RESUME

Synthése et conclusion

La Bosnie-Herzégovine a a sa disposition des ressources en eau significatives, ce qui
pourrait bien étre I'un des facteurs économiques les plus importants pour le développement
de la majorité des régions dans la période a venir. Les réserves d'eau douce sont une
ressource naturelle clé en Bosnie-Herzégovine. Cependant, le manque d'utilisation
rationnelle et d'attention portée a la qualité de l'eau a conduit & un déséquilibre entre

disponibilité et demande en eau.

Au travers de ce rapport, on peut voir que la gestion de I'eau ne fut pas l'un des problémes
prioritaires de la Bosnie-Herzégovine. L'opinion générale de la population en Bosnie-
Herzégovine est que l'eau est une ressource présente en grande quantité dans cette région
et que I'économie de cette ressource n'est pas nécessaire. Cela peut étre confirmé par la
consommation dans les différents secteurs (ménages, industrie et agriculture) dans le passé.
Tous ces secteurs ont connu de grosses pertes qui n’ont pas été compensées, mais, dans la
plupart des cas, des quantités d'eau supplémentaires ont été fournies a I'aide de nouvelles
sources d’approvisionnement en eau.

Dans la période de l'apres-guerre, le cadre juridique et institutionnel du secteur de I'eau a été
basé sur la culture administrative socialiste caractérisée par un haut niveau de centralisation,
un financement non transparent, avec I'accent mis sur la planification et une participation des
citoyens limitée dans les processus de gestion du secteur de I'eau. Cette méme période s’est
également caractérisée par un manque d'action coordonnée et harmonisée entre les
institutions concernées afin de surmonter les conséquences de la guerre et de faire face aux
besoins croissants en eau. Il en a résulté un manque d’organisation certain dans le domaine
de la gestion de I'eau. De plus, les différences d’organisation et de fonctionnement entre les
structures en charge de la gestion de I'eau ont considérablement limité la gestion adéquate
de l'eau. Pour cette raison, il a été nécessaire de définir la nouvelle référence pour une
gestion et une utilisation intégrée de l'eau. Par suite, une nouvelle Loi sur I'Eau a été
préparée et adoptée, basée sur les orientations générales de la législation de I'UE et surtout,
en accord avec la Directive Cadre sur I'Eau. Chacune des entités a adopté sa propre loi,
mais les lois sont largement harmonisées. Cette loi intégre le principe de gestion de I'eau au
niveau des bassins versants et le développement de la planification des ressources en eau.

Pour veiller a l'application de la stratégie, a également été prévu le développement de plans
de gestion des bassins versants. Ces plans devraient constituer la base de la future gestion
des besoins des différents utilisateurs (ménages, industrie, agriculture). Pour cette raison, il
est nécessaire que ces différents utilisateurs soient associés au processus de planification et
gue leurs besoins et droits soient ainsi pris en compte.

Dans ce but, il est nécessaire de mettre en place une formation continue pour toutes les
parties prenantes dans cette région.

De plus, il est nécessaire de porter une plus grande attention & la protection des ressources
en eau dans les années a venir. Presque toutes les eaux usées dans le bassin
méditerranéen sont rejetées dans le milieu sans aucun traitement préalable. C'est pourquoi il
est nécessaire de construire des réseaux d'égouts et des installations de traitement des eaux
usées dans toutes les municipalités ou elles n'existent pas, mais aussi de réparer les
installations existantes qui, dans la plupart des cas, sont hors d’'usage.

Comme cela est décrit dans le rapport, les possibilités de développement de la production
agricole dans la région méditerranéenne de la BH sont significatives. Considérant que la
Bosnie-Herzégovine importe de grandes quantités de produits alimentaires et, qu'en méme
temps, elle a la possibilité de développer sa production agricole, on peut s'attendre a ce que
la situation évolue dans un proche avenir.
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Si la production agricole se développe, on peut s'attendre a ce que davantage de surfaces
agricoles soient irriguées, ce afin d’obtenir de meilleurs rendements et de parvenir a une
meilleure gestion des besoins en eau.

La consommation industrielle est faible par rapport a la situation d'avant-guerre,
principalement a cause du fait que certaines industries ne sont plus en service. Cependant,
comme pour l'agriculture, on peut s'attendre a ce que la production industrielle soit
développe, ce qui augmentera les besoins en eau.

De maniére générale, le développement économique de la Bosnie-Herzégovine exercera,
dans le futur, une forte pression sur les ressources en eau. D'un c6té, cela se reflétera dans
I'accroissement des besoins en eau (process de fabrication et irrigation) et, d'un autre coté,
dans l'accroissement de la pollution (process de fabrication et irrigation). De fagon a réduire
ces pressions, il sera nécessaire d'appliquer différentes mesures (techniques, financiéres,
institutionnelles) et de définir une nouvelle Iégislation dans le secteur.

Pour appliquer les mesures mentionnées ci-dessus, d'importantes ressources financiéres
seront nécessaires dans un futur trés proche. Il serait illusoire de s'attendre a ce que I'Etat
lui-méme et des opérateurs privés puissent apporter ces ressources. C'est pourquoi le
soutien financier des institutions internationales sera nécessaire.

Tous les développements sectoriels envisagés constituent une source de pressions
potentielles sur les ressources en eau de la Bosnie-Herzégovine, ce dans un futur proche.
Mais nous pouvons espérer que le besoin de préserver ces ressources de valeur sera
reconnu par les citoyens et que l'eau sera utilisée de la meilleure facon possible.
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lIl. NATIONAL STUDY

1. Introduction

The long-term objective of Bosnia and Herzegovina is to become a member of the European
Union. Therefore a development of the country, including the water sector, will have to be in
compliance with relevant EU principles, first of all to Water Framework Directive (WFD).

1.1 Catchment areas in Bosnia and Herzegovina

In the hydro-geographical sense, B&H water streams belong to the Danube and Adriatic Sea
catchment areas. Of 51 129 km?, which is the total area of B&H, 38 719 km? or 75,7%
belongs to the Blacks Sea, that is, Sava river catchment area, while 12 410 km? or 24,3%
belongs to the Adriatic sea catchment area. Mediterranean region of Bosnia and
Herzegovina, which presents the Adriatic (Mediterranean) Sea Basin, is composed of
Neretva, TrebiSnjica and Cetina river basins, and of the narrow coastal zone around Neum
Municipality.

Neretva and TrebiSnjica river basins have area of 10 100 km? or 81,4% of total Adriatic Sea
catchment area, while Cetina river basin in B&H has area of 2 310 km? or 18,6% of total
Adriatic Sea catchment area.

Coastal zone includes Klek peninsula, Neum-Klek Bay with natural seaport Neum, coastal
Neum-Klek Bay aqua terrain, and coastal aqua terrain of Mali Ston channel. Bosnia and
Herzegovina owns 25 km of Adriatic Sea coast, all belonging to site in the Neum
Municipality.

According to the data from 1997, obtained from the Federal Institute for Statistics, 351 455
people live in the part of Mediterranean region belonging to the Federation B&H on the
territory of 10 794 km?, being 33 capita/km?.

According to the data from May 1997, 93 000 people live in the part of Mediterranean region
belonging to the Republic of Srpska, on the territory of 4 081 km?, being 23 capita/km?.

Mediterranean region of B&H is densely populated around the karst fields. The biggest
municipalities and, at the same time, the urban centers of this region are: the biggest Mostar
(101 249 inhabitants in 1998 and expected to rise until 2015 to 180 000), and other municipal
centres: Livno, Tomislavgrad, Glamo¢&, Kupres, Capljina, Ljubuski, Stolac, Trebinje, Gacko,
Nevesinje, Bile¢a, Prozor, Posus$je, Konjic, Jablanica and Neum. Common characteristic of
all municipalities is that in their municipal centres or in their immediate surrounding lives the
most of the population, over 70% of the total number.

1.2 Administrative and legal set-up

Administratively, Bosnia and Herzegovina comprising two Entities, the Federation of Bosnia
and Herzegovina (FB&H) and the Republika Srpska (RS).

State level institutions in B&H relevant for water sector are: Ministry of Foreign Trade and
Economic Relations (authorized for fulfilling international obligations within international
agreements) and Ministry of Traffic and Communication (competent in navigation sector). All
other relevant water management fields (water protection, flood protection) are under
competence of Entities structure, i.e. Ministries of Agriculture, Water Management and
forestry in FB&H and RS. Both Entities regulate water policy by its own Water Laws, adopted
during 2006 which are harmonized with EU legislative and they are in line with guidelines of
WEFD.

This report will mostly elaborate area of Adriatic Sea catchment area, i.e. Mediterranean
region of Bosnia and Herzegovina. If data are not available only for Mediterranean part, the
whole B&H territory will be elaborated.
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2. Major changes in the water situation in the country

2.1 Resources, their mobilization and unconventional water
production

2.1.1 Average renewable natural resources

Average flow in Mediterranean catchment area in B&H is 13,65 km®year (Neretva and
Trebi$njica 12.67 km®year and Cetina River 0,98 km®year) which represent average
renewable natural resources. In the same time, minimal average monthly flow exceed 95%
on flow duration curve in this region is Qums = 64 m®/s.

2.1.2 Renewable natural resources per capita

Population in this Mediterranean region in year 1981 was 484 979 inhabitants and in year
1998, number of inhabitants was 429 085. During the war period in this region (1991-1995)
number of inhabitants was decreased about 13%, and population growth rate has negative
trend. However, expectations are that in the next 10-15 years number of inhabitants will
increase. According to data regarding renewable natural resource and number of inhabitants,
during 1981 renewable natural resources per capita was 28 145 m®/habl/year, and during
1998, it was 31 811 m®hablyear.

2.1.3 Non-renewable natural resources

According to available data, there are no non-renewable natural resources. For now, impact
on water and water system due to climate change in Mediterranean region of B&H was not
recognized.

2.1.4 Mobilization of natural resources

Total water storing capacity in Mediterranean region of B&H is 3 088,5 hm?®. This capacity is
represent through water accumulations/dams. At this moment none of these accumulations
are used for refilling of water tables.

During prewar period (before 1991), there were plans for construction of new accumulations
with capacity of 1 000 hm*® which would be mainly used for energy production, but till now
they are not constructed.

2.1.5 Production of unconventional water

Production of unconventional water is not common in B&H. Agricultural draining water reuse,
wastewater reuse or industrial production of fresh water by desalinization, are generally not
applied in B&H.

2.2 Water demand and pressure on resources
2.2.1 Auto-supply (BH)

Auto-supply in industry was not common in B&H. Most of industries in the prewar period
were supplied from municipality water networks, while water for irrigation is used from
watercourses and from underground by pumping. Only some industries have their own water
networks.

2.2.2 Total water demand
Domestic water and industry

According to data from 1985, which were obtained from municipal water utilities at the whole
territory of B&H, total abstracted/consumed amount of water for water supply of households
and industry, including water losses, was 420 I/person/day. Having in mind that
Mediterranean region had 484 979 citizens in that period, it was calculated that
abstracted/consumed amount of water was 0,068 km3/year.

Of this amount, the households accounted for 0,022 km3/year (32% 134 l/person/day),
commercial and industry for 0,024 km®/year (35% 147 |/person/day), and water losses for
0,022 km®/year (33% 139 l/person/day.
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Agriculture

At beginning 1990s, water demand for agriculture was about 0,017 km®/year, but now it is
lower because some of the irrigation systems are not in function. Exact data about current
demands for agriculture are not available.

Total water demand

According to the above mentioned, total water demand in 1990s was about 0,085 km?®/year.
Relative share between different sectors was the following:

Domestic consumption: 0,022 km®/year or 26% of total water demand;

Commercial (industrial) consumption: 0,024 km®/year or 28% of total water demand;
Agriculture consumption: 0,017 km®/year or 20% of total water demand;

Water losses: 0,022 km3/year or 26% of total water demand.

Dominant abstraction in B&H is from the underground water resource and it is 89%, while
abstraction from surface waters is 11%.

2.2.3 Exploitation index of renewable natural resources:
(0,085/13,65) x 100 = 0,62

13,65 km3/year - Average renewable natural resources

0,085 km®/year - Total water demand

2.2.4 Non-sustainable water production index:
100 x (0 + 0)/ 0,085=0

From above calculation, it is obvious that volume of water withdrawn from aquifers with non-
renewable resources (fossil waters) is 0.

2.2.5 Emissions of organic water pollutants

According to available data from 2004, emissions of organic water pollutants from industry in
Mediterranean region of B&H are 27 828 kg BOD5/day, and share between catchments was:

Neretva — 19 239 kg BOD5/day
TrebiSnjica — 6 300 kg BOD5/day
Cetina — 2 257 kg BOD5/day
Coastal area — 32 kg BOD5/day.

2.3 Degradations and threats affecting water resources,
facilities, ecosystems and populations

2.3.1 Water general quality index

This indicator is for B&H presented by using enforced “Decree on Water streams
Categorization from 1967 in B&H”. This Decree shall remain in force until new Decree in
accordance with the new law is enacted.

According to Decree the classification of water streams is as following:

Flowing waters are classified with regard to their potential utilization into four classes. 1st
class: waters which in their natural state of flowing disinfection can be used as drinking-
water, in food-processing industry, as well as in breeding high class fish species
(Salmonidae); 2™ class: waters which in their natural state can be used for bathing, water
sports, breeding other species of fish (Ciprinidae), or following normal treatment
(coagulation, filtration and disinfection), can be used as drinking-water or in food-processing
industry; 3" class: waters which in their natural state can be used in irrigation, or following
normal treatment in industry, except food-processing industry; 4™ class: waters which may be
used for any other purpose only following an adequate treatment.

The 1% and the 2" quality class are defined as drinking water.
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e Ist category of water streams include water streams and the sea waters which have to

have conditions of | class,

¢ lind category of water streams include water streams which have to have conditions of Il

class,

e |lird category of water streams include water streams which have to have conditions of Il

class,

e |V category of water streams include water streams which have to have conditions of IV

class

Physical, chemical, biological and radioactive parameters of waters have to be in accordance

with following criteria:

Parameters Class 1st Class 2nd Class 3rd Class 4th
1 Dissolved Oxygen mg O2/1 8 6 4 3
2 Oxygen saturation % 90-105 75-90 50-75 30-50
Supersaturation % - 105-115 115-125 125-130
3 Max BOD (200, 5d) mg O2/I 2 4 7 20
4 Max COD (K2Cr207) mg 02/| 10 12 20 40
5 Saprobic degrees by Liebman Oligosaprobic | Mesosaprobic | Mesosaprobic | From Alfa
(not applicable for ground waters) beta-alfa alfa-beta mesosaprobic
to
polysaprobic
6 Max suspended solids mg/l 10 30 80 100
7 Max dry residual of filtrated water
mg/l
-surface water 350 1000 1500 1500
-ground water - - - -
-in carst 350 1000 1500 -
-out carst 800 1000 1500 -
8 Acidity pH 6,8-8,5 5,8-8,5 6,0-9,0 6,0-9,0
9 Visible waste substances without without without Without
10 | Notable collor without without hardly notable | -
11 | Notable odor without without hardly notable | -
12 | Fecal coliformes n/ | 1000 100000 200000 Up 200000
-for bathing - 20000 - -
13 | Toxic substance, temperature Not to exceed prescribed limits in any class
changes and other

Maps below shows water streams classification according to Decree on water categorization
as well as water streams classification according to monitoring in the period 1985 — 1989.

River classification according to Decree on Water River classification according to monitoring in the period 1985
Categorization -1989
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According to monitoring results in the period 1985-1989, rivers in Mediterranean region in
B&H were in | and 1l class.

Current data are not available, but as it was mentioned before, since the industry is a major
polluter of rivers in B&H, and since industry is currently working with approximately only 35%
of the pre-war capacities, presumptions can be made that the water quality in rivers is not
worse than in period of 1985-1989.

Examples of pollution observed
Thermoelectric Plant Gacko

Thermoelectric Plant Gacko is the biggest polluter in TrebiSnjica river basin. Considering basic
hydro-geologic and hydrologic characteristics of karst terrain, areas of both Thermoelectric Plant
and mine can be determined as unfavorable for Trebisnjica river basin. All unfavorable impacts
from the ground level of Gatacko polje (940 m above sea level) have been directly transported by
underground toward sources of TrebiSnjica river at the level of 325 m above sea level sea level
and further on toward the Dubrovacka river and Bokokotorski bay. In situation of higher water
level 40% of water runs off toward Fatnica river and 60% toward sources of TrebiSnjica river,
while in situation of low discharge all water is being directed toward the source.

Basic parameters of the boiler are:

e boiler power 250 MW
e steam production 800 t/h
e coal consumption 312 t/h

Annual production of ashes and clinker varies in scope between 350 000-400 000 t/year

Negative environmental influence of Thermoelectric Plant Gacko and mine is manifested trough
following:

e system of smoke gas

e system for transport and disposal of ash and clinker
e coal supply

o identification and currents of waste water

e mine

Basic characteristics of waste water according to its quality and place of origin are given in table
below.

Characteristics of waste waters:

. Present quality of
Waste water Discharge effluents Standard Proposed
place of origin m3/day | m3/hr | pollutant conc(;a:tran pollutant concentration treatment
Oiled waste 40 grease 100 mgl/l grease and 0.05 mg/l oil separator
water and oil oil
Waste water
from the 394 27.7 | pH value pHvalue | 6.5-..2 neutralizatio
regeneration n
process
Waste water suspended
from the substances suspended -
... | 878 37 742 mgl/l substances | 30 mgl/l depositing

decarbonizati pH 9.5-

pH 9.5-10.5
on process 10.5
Waste water temperatur 40-60 0C temperatur _
from the 85 e e cooling

12

process of suspended suspended
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. Present quality of

Waste water Discharge effluents Standard Proposed
place of origin m3/day | m3/hr | pollutant concc()er?tratl pollutant concentration treatment
cooling the substances substances

clinker pH value pH value

Waste water

from the sodium sodium

process of 130 chlorides of chlorides of no treatment
mudding the suspended suspended

cooling tower substances substances

out

Sanitary suspended suspended | 30 mg/l Sanitary
waste water waste water

138 substances | 28 kg/day | substances treatment
BOD5 BOD5 20 mg/l plant

According to previously mentioned waste water can be divided as follows:
e oiled waste water

e regeneration waste water

e decarbonization waste water

e waste water from cooling the clinker

e waste water from cleaning the boiler plant

e waste water from the mudding the cooling tower out

e sanitary waste water

e atmospheric waste water

2.3.2 Wetland areas

Neretva river’'s delta is a unique Mediterranean marsh region and important ecosystem in the
south Adriatic Sea coast. Neretva’s Blatije, (main channel and few smaller, including the
Neretva’s Blatije polje fields) covers the area of 19 000 ha, 7 000 ha belonging to the Bosnia
and Herzegovina, and 12 000 ha to the Republic of Croatia. Hutovo Blato location, having
the area of approximately 3 700 ha of marsh, represents the most valuable resource of
Blatije. In 1964, Hutovo Blato is included in the list of Barcelona Convention Program for
Mediterranean Areas Under the Special Protection (MAR). International Council for Birds
Protection (ICBP) in 1998 included Hutovo Blato on the list of internationally important bird
habitats. The significance of Hutovo Blato is also recognized through the signatures of
international contracts by ex- Yugoslavia on birds and their habitat protection. In September
2001. Hutovo Blato was included on the List of Wetlands (wet habitats) of Directorate of
Ramsar Convention in Paris.

The water regime which is for the last fifty years, according to the available indicators,
changed significantly in the negative way, is very important for the life of complete plant and
animal world in this wetland. The main reason of destroying and reducing of this area is
extortion of wetland in favor of fertile agricultural land, during the period from 1946 to 1968,
when left and right defensive dike was build, with two pumping stations, “Ovanj” and “Visici”
(4 + 6 = 10 m*/s water capacity). These actions introduced the melioration at cca 1 500 ha.
Other great action, performed from 1968 to 1979, was building of a pumping hydro-plant and
creation of the compensational reservoir, at the area of cca 1 100 ha (volume of 44 x 106 m?,
where daily oscillations in the water depth goes up to 2 m).

Measurements of the water inflow and outflow in the ecosystem, during extreme water levels,
shows that before the building of mentioned melioration systems and hydro-power plant, flow
regime of river Krupa into Neretva River was a natural, and after the building of all these
objects, water regime was completely changed.
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There are also noticed the high oscillations between high and low waters, so during the
summer water stays in few small lakes and in river Krupa, what has a significant negative
consequences on animal and plant world. For the purpose of regular water discharge from
Deran mad, regulation plant was installed. The problem is also the entrance of the salt into
Hutovo blato.

Performing of water’s transfer also affected Hutovo blato. The first phase of water ‘s transfer
was finished before 20 years and included: transfer from from Bile¢ko lake, over the
Trebinje, up to the hydropower plant “Plat” in Dubrovnik, and water transfer through the
canals over Popovo polje, up to the reversible hydro-power plant Svitava. Water transfer
influenced all sources in Svitavsko mad and sources at the left side of Neretva River. Slightly
smaller impact occurred at the sources Deransko mad and sources of River Bregava.
Changes occurred in the underground of karst also.

The second phase of water’s transfer, from the upper horizons, started just before the war. It
significantly impact Hutovo blato, especially Deransko blato, sources of rivers Bregava and
Bunica, with slightly smaller impact on sources of river Bune and river Neretve from
settlement Buna to the delta in the sea.

At the edge of Hutovo blato, on the land is being raised pepper, cucumbers and other
vegetables, which require a hugeamounts of synthetic fertilizers and water, which comes
from surface or underground to the Blato, and pollutes complete ecosystem. Particular
danger represents landfills either from industry or households.

Untreated industrial waters from river basins of Neretva, Bregava and TrebiSnjica can reach
Deransko and Svitavsko med through the water streams and ground waters. Special problem
is the eutrophycation of wet-land what should be explored and analyzed.

2.4 Access to drinking water and to sanitation and collection
and treatment of waste water

2.4.1 Proportion of the population having a durable access to an improved
water source (total, urban, rural)

According to data from Water Management Plan of Bosnia and Herzegovina from 1994,
proportion of the population having a durable access to an improved water source (total,
urban, rural), in 1991 was following:

Neretva and TrebiSnjica river basin: Urban 99 %
Rural 42 %
Total 64%
Cetina river basin: Urban 96 %
Rural 34 %
Total 51%

According to the same Plan, situation in 2020 should be:

Neretva and TrebiSnjica river basin: Urban 100 %
Rural 80 %
Total 84%

Cetina river basin: Urban 100 %
Rural 60 %
Total 71%

2.4.2 Proportion of the population having an access to an improved sanitation
system (total, urban, rural)

Proportion of the population having an access to an improved sanitation system in B&H for
the years 1981 and 1991 are as following:

1981: Urban 70 %
Rural 6 %
Total 30 %
1991: Urban 80 %
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Rural 11 %
Total 38 %

According to available data, construction of new sewerage systems in B&H territory during
last 15 years occurred only in some cases, and data from 1991 could be relevant for the time
being.

Mediterranean region of B&H

In Neretva river Basin, small settlements, and some bigger as well, do not have a build
sewerage system. Settlements which are not connected to the public sewerage system use
septic tanks. It is very usual that Utility Companies perform an empting of those septic tanks
which content are being taken into the sewerage systems of the bigger settlements.

In Cetina river basin, cities like Livno, Tomislavgrad, Kupres and some smaller settlements
are not entirely covered with the sewerage systems and do not have WWTPs. Therefore,
wastewaters are mostly being taken into septic tanks, and as they are almost regularly
permeable, wastewaters are being discharged directly into underground.

In TrebiSnjica basin all municipal centers, except Berkovici, at least partially have constructed
sewage systems. In parts of municipal centers without sewage system there are septic tanks
but most of them do not fulfill sanitary and technical requirements for those objects.

For entire coastal area, the unique infrastructure sewerage system, which covers the areas
of Komarna, Duboka, Klek, Neum and Ston, has been designed and partly constructed.
System is dimensioned at 35 000 equivalent of population (ES), and mostly the bigger
objects are connected (hotels, buildings, companies and some private objects) on the
sewerage system, what means that there are only 40 connections (around 17 l/sec of waste
water). This represents about 70% of total waste waters of the area of Neum Municipality,
and other 30% which are not connected on the sewerage system use septic tanks.

2.4.3 Share of collected and treated wastewater by the public sewerage system

Percent of treated wastewater by the public sewerage systems in the Mediterranean region
of B&H is up to 10% of collected waste waters.

In Neretva river basin most of the settlements do not have a constructed sewerage with the
installations for wastewater treatment. Up to date, that problem has being partly solved by
municipalities of Ljubuski and Grude. In booth municipalities were constructed 1. phase for
wastewater treatment, mechanically and biological type, with an active mud (WWTP
Ljubuski = 5.000 ES and WWTP Grude = 2.500 ES). Also, project documentation was
elaborated for WWTP in the cities of Citluk and Siroki Brijeg. Their WWTPs were destroyed
during the war and should be reconstructed. For the cities Mostar and Konjic investment -
technical documentation has been prepared at the level of preliminary projects, which
include, besides designs of WWTP, designs of missing sewerage and collector systems.

In Cetina river basin construction of sewerage systems is in stage of planning, but the
implementation was still not yet commencing. Project documentation is prepared for the
reconstruction of WWTP in Bosansko Grahovo (WWTP was destroyed during the war).

In TrebiSnjica basin, Trebinje town is the only one with the waste water treatment plant.
Effects of waste water treatment are very high and are in accordance with designed values.
Waste waters from other systems are being discharged directly in to the open streams
(Gacko, Kalinovik) and reservoir (Bileca) and abyss (Nevesinje, Ljubinje). Mentioned
solutions have negative impact on spring water quality on lower horizons and reservoir.

Wastewaters from B&H coastal area are being transported by main collector, up to the
central treatment plant which is based near small city Ston in Croatia. This treatment plant
has only first phase of treatment (mechanical), and after this treatment, effluent is being
disposed into the deep sea of Mljet canal (length of discharge is 950 m).

2.4.4 Share of industrial wastewater treated on site

In Mediterranean region in B&H are present industries whose wastewaters are significantly
loaded with organic compounds, suspended particles and nutrients. According to estimated
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BODS5 values, the biggest polluters in Neretva river basin are textile industry, industry of milk
and milk products, industry of non-alcohol beverages, breweries, wine industry and slaughter
houses; in Cetina river basin textile industry, and in Trebisnjica river basin textile industry and
wine industry.

The most often case is that these industries don’t own pre-treatment nor treatment of
wastewaters, with the exception of “Uniline” brewery in Grude, which uses city plant for
treatment of its wastewaters, and meat industry "LIJANOVICI” from Siroki Brijeg who uses
its own plant for treatment. Capacity of the first WWTP is 5 000 PE and of second one is 35
000 PE.

3. Water demand management policies in different sectors

Bosnia and Herzegovina has at its disposal significant water resources, which could be one
of the most important factors of general economic development for the majority of areas in
the forthcoming period. The fresh water basins are a key natural resource in Bosnia and
Herzegovina. The quality of surface water varies from region to region. Water supply in the
territory of Bosnia and Herzegovina is mainly based on the use of ground water sources
(89% of the overall sources of water supply), while 10.2% of the water comes from the rivers
and 0.8% from the natural lakes and artificial reservoirs.

3.1 Data and indicators
3.1.1 Water in agriculture

The total surface area of the agricultural land in Bosnia and Herzegovina is about 2,5 million
hectares, i.e. about 50% of the state territory or 0,7 ha/per capita. About 68% of the total
agricultural land in Bosnia and Herzegovina (1,7 million ha) is arable land and 32% are
meadows (0,8 million ha). Fertile lowlands compose 16% of the total agricultural land in
Bosnia and Herzegovina, 62% are less fertile hilly-and-mountainous areas, while
Mediterranean area accounts for 22%. In prewar period, under irrigation was 14 310 ha,
which represent less than 1% of arable land in Bosnia and Herzegovina.

During 1990s, under irrigation in Mediterranean region in B&H was around 6 830 ha (6 330
ha under big systems and about 500 ha under individual users). Irrigation under big systems
was by sprinkling, while individual users were apply gravitating type of irrigation. Water
demand for irrigated agriculture in that time was 0,01715 km?®year, or 0,00000343 km®/year
by irrigated hectare. Main type of crops concerned are vineyards, early vegetables (tomato,
papers, onions, etc.), orchards, alfalfa, tobacco etc..

Currently in Mediterranean region of B&H the irrigated land is less than 5 000 ha, and data
about water used for irrigation is not available.

Agricultural GDP in Bosnia and Herzegovina in 1991 was 1 145 000 USD and it was 10% of
total GDP. According to data from 1998, agricultural GDP in Bosnia and Herzegovina was
351 000 USD.

3.1.2 Domestic water

Total domestic water demand in Mediterranean region of B&H is 0,022 km3/year, and per
capita it is about 51 m®/year. Efficiency index of drinking water use varies from 50 — 70% and
it depends from region. Price of domestic water also varies, and is in range from 0,2 — 0,7
USD/m®. Exact data about cost recovery is not available, but it is obvious that costs for
production, transport, distribution, exploitation and maintenance of equipment can not be
covered by existing tariffs and collection rate from the users. Data about existing water
efficiency plans in rural towns and territory does not exist, but from experience it can be
assumed that this process is not started yet in Bosnia and Herzegovina.

3.1.3 Water for industry

Industrial water demand is 0,024 km?®/year, without water demand for thermo power plant
Gacko, which has water demand about 0,003 km3/year. So in total, industrial water demand
(including energy) is 0,027 km®/year. Here it is important to mention existing hydro power
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plant in basin. Currently, there are 11 HPP (5 in Neretva river basin, 5 in TrebiSnjica river
basin and 1 in Cetina river basin), and sum of average flows on these 11 HPP is 33,77
km?®/year.

3.2 Retrospective analysis
3.2.1 Water for agriculture

According to the studies that elaborated and analyzed natural factors (lack of moisture,
terrain gradient, soil quality, height above sea level etc.) and possibilities of abstracting
necessary amounts of water during dry periods, it has been concluded that 72 010 ha of land
area can be irrigated in Mediterranean region of B&H.

Important limiting factor for intensive development of agricultural production in the
Mediterranean Region of B&H is a shortage of water in the vegetation period. The
precipitation distribution is unfavourable. During the vegetation period (summer), precipitation
levels are very low, and drought periods are very long. In the period from May to August, the
precipitation level amounts to 25% of the total annual precipitation. In eastern Herzegovina,
karstic fields have very unfavourable water regime. In natural conditions, in the period
autumn-winter they are the karstic fields, however, during larger part of the spring they are
flooded by water and represent karstic lakes. On the other hand, in the vegetation period,
they are practically completely dry.

For example, in the Neretva River Basin, according the studies, it is possible to irrigate
approximately 50 000 ha. This irrigation would on average require 6 m®/s, or 2% of the
average annual discharge. However, if compare this amount with the discharge during the
summer season (August), when this percentage for the Neretva River amounts to
approximately 4,5 m®/s, the Neretva River would completely run dry, and approximately 30%
of water necessary for irrigation would again be missing. This indicates the necessity for
planned management of water resources, as well as the necessity to construct
infrastructures essential to achieve that.

Additional problem regarding agriculture represent a lot of small landowners with estates of
0,9 to 2 ha with many scattered parcels of less than 500 m?.

Currently, main type of irrigation is by surface-gravity flow, with some small scale pumping
stations recently introduced by groups of farmers. Present water-use practices are following:

e Farmers open intake holes, for their land, at will. The position, size, shape, etc., of those
holes are without any control.

e Tendency that farmers closest to the water-source waste a lot of water, leaving those
farther away without supplies.

e A measurement of water intake is not taking place. There are neither gauging stations nor
instruments for flow measurements.

Until the 1991, water fees were collected (based on municipal decision from 1988) at rate of
up to 3,5 USD per “dunum” (1000 m? = 0.1x ha). Additional charges were made for drainage
and flood protection.

In the post war period (since 1995) irrigation service charges are not in use due to destroyed
irrigation system during the war. In the last ten years the water for irrigation has been illegally
used by farmers without any charges.

Currently in Mediterranean region of B&H the irrigated arable land is less than 5 000 ha, i.e.
less than 7% of arable land that can be irrigated (72 010 ha).

Immediately after the war, the share of investments in agriculture amounted to 10,2% of the
total investments in B&H, however, this share was reduced to 4,1% during the last several
years. Investments in the field of agriculture are negligible and are largely related to small
cooperatives and private companies.

All the above mentioned is a consequence of the wrong strategy for agricultural sector
development in last years. Unfavourable loans, lack of support by government, disorganised
farmers etc. also contributed to this situation. Countries in our neighbourhood (Greece,
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Albania, Italy, Bulgaria, and Romania) have 10-30 times (in percents) larger areas of irrigated
arable land.

Small Scale Commercial Agricultural Development Project

Within the World Bank Project «<Small Scale Commercial Agricultural Development Project” were
analyzed possibilities and options for self-sustainability and transparent collection and
management of irrigation system. Two pilot sites were selected, Ljubuski filed region in FBH and
Trebinje filed region in RS. Means and methodologies used within those tow pilot sites could be
applied to similar agricultural areas in future. Project analyzed present state within the pilots, from
the point of management, institutional, legal, technical and financial aspect that was relevant for
irrigation system. It was estimated that present level of agricultural land use in pilots was 10-30%
in Ljubuski and 30-50% in Trebinje. Water intake is from natural streams, and range of abstracted
guantities is unknown. Present practice regarding institutional arrangements, management,
maintenance, collection rate and financing in both regions is partly implemented according to
existing laws as in FBiH as in RS. Practically, those systems are mainly used and managed by
individual farmers, mostly without any supervision. During the war and after, within municipalities
Ljubuski and Trebinje, there were no collection of water charges from users so system stayed
without any income needed for maintenance or capital investments. Based on analysis of the
current condition, this study gave recommendations related to institutional and financial
arrangements, which would gradually provide self-sustainable functioning of this activity:

Institutional structure

Establishment of Water User Association for irrigation (WUA). These associations represent an
adequate organizational form of expressing and achieving interests, but also taking over the
responsibility of users of irrigation system and/or land reclamation system. Thus, and adequate
and efficient management would be assured, as well as maintenance, financing and
implementation of other activities necessary for self-sustainable functioning of irrigation system.

Financial analysis

Theoretical basis and methodology for setting the water prices has been suggested, as well as
phase introduction of water prices based on suggested methodology. In the first phase (2-3
years) would be maintained the way of determining the price of water as it was before the war,
i.e. fixed charge should be paid by the size of surface under irrigation system (regardless if it is
currently irrigated or not) + variable part which would be paid by the quantity of delivered water.
This variable part would be estimated/measured on the main water intakes, and the quantity of
delivered water charged proportional to irrigated land surface.

3.2.2 Domestic water (B&H)

Due to war in Bosnia and Herzegovina, the water infrastructure of the country was severely
damaged. Although it is estimated that the water supply sector has been rehabilitated up to
90% of the pre-war level, as a whole it is still far below the international, particularly
European, standards. The springs and source fields are not sufficiently protected, and the
quality of potable water is questionable, in certain cases utterly unacceptable. The potential
pollution is still hanging as a threat to human health, due to aged and damaged pipelines,
uncontrolled chlorination and insufficient pressure. The extracted water is of varying quality,
some is drinkable without any kind of treatment but in other cases the quality is totally
unacceptable, especially during the dry season. Water treatment is in many cases
insufficient, often just chlorination even when the water needs additional treatment.

The maintenance of the existing water pipelines has been neglected for years, and they are
now in poor condition. Water losses are in some utilities up to 70% of produced water. During
the last couple of years, with aid of international grants and loans, and with resources of
water utility companies themselves, the losses have started to be reduced, but the situation
is still difficult, especially in smaller municipal centers.

Before the war water metering was carried out in all municipalities for almost all of the
customers. During the war many meters were stolen or they became out of order because of
intermittent flows and lack of maintenance. Consumer’s metering is quickly improving in the
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last years in many utilities, although there are still some municipalities where old water
meters are not replaced or not maintained and calibrated, and therefore, water bills are
based on a lamp-sum.

Water tariffs rates and structure vary a lot from region to region in B&H and they are
generally still inadequate to cover related expenses. Low payment collection rate is still
problem for many water utilities, although it is improving in last years.

All observed problems are basically due to improper institutional and management
weaknesses in water utilities.

3.2.3 Water for industry

Most of industries in the prewar period were supplied from municipality water networks, while
just few of them have own water networks.

Before the war, industry was a significant consumer (it used almost one third of the total
amount of water), all water management plans and programmes, especially the ones related
to the water use, did not pay enough attention to the issue of industrial consumption. The
industry as a user was mainly analysed from the aspect of water pollution.

It is assumed that industrial production in Bosnia and Herzegovina is to a large extent
smaller than at the beginning of 1990s (about 35% of the pre-war capacities). Due to this
fact, the water consumption in the industrial sector has largely been reduced which also
contributes to reduction in terms of pollution.

3.3 Prospective analysis
3.3.1 Water for agriculture

As it can be concluded from the previous chapter, arable land which is currently under
irrigation makes less than 7% of land that could be irrigated in Mediterranean region of B&H.
However, according to the Medium-Term Development Strategy for the agricultural sector in
FB&H from 2006, and future development plans, a priority should be given to increase in
fertility by application of agricultural engineering and land-improvement measures on land
currently used for agricultural production. The proposed measures should be part of a
comprehensive programme for regulation of agricultural land issues at the level of B&H. In
addition, this strategy has envisaged reconstruction and upgrading of the existing irrigation
systems that largely belonged to the state sector, in order to make them capable of state
production. Since B&H is in a certain way at the beginning of irrigation system development,
there is a great possibility that it is being implemented in accordance with the basic principles
of IWRM and WDM. In order to use this opportunity it is necessary to prepare State Law on
Agribusiness and Rural Development. Such a law is needed to clarify the allocation of
competencies in the agricultural sector and to improve coordination and efficiency. It will also
help in complying with the requirements of EU and WTO.

3.3.2 Domestic water

The collected data indicates that losses and wastages within water supply systems are
extremely large. In the previous period, a great effort has been put into attempts to improve
the situation. It is certain that with application of certain measures (legal, technical and
financial), the state in the future can be largely improved. According to studies on water
supply in B&H, the following measures should be undertaken:

e Water Utility Companies must have adequate level of autonomy in relation to the
municipalities they serve. The largest number of Water Utility Companies are currently
owned by municipalities;

e The collection rate for water bills must be significantly increased

e Metering of consumption of all consumers, calibration and maintenance of water meters
must become a regular practice;

e Water losses and unaccounted-for-water must be reduced to below 20%

e Improvement of accounting, budgeting and reporting of financial flows in Water Utility
Companies
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e Structuring of tariffs for consumed and sewage water

e Establishment of an organisation for support and protection of Water Utility Companies’
interests

e Development of the readiness of citizens to pay the reasonable price for the water supply
service

e Increase in the private sector participation in some functions of the Water Ultility
Companies

e Improvement in the internal organisation of Water Utility Companies, management
information system, and relationship with the clients-consumers;

e Improvement in human resources

e Government should improve the existing situation of questionable potable water quality by
approving subsidy schemes (grants, soft loans, reduced tax rates) as a form of financial
assistance to producers of potable water.

Establishment and Institutional Strengthening of Water Works Association in B&H —
BHWWA, EC LIFE Third Countries, 2002 — 2004

This institutional project was implemented in period 2002 — 2004, and main objective of project
was to improve sustainability of the use of water resources through sector partnership by
strengthening water works association (BHWWA).

The established Water Works Association in B&H - BHWWA has become a strong supporting
organization to the whole water sector in B&H. Organization gathers more than 70 water utilities
from B&H, and is recognized in B&H and wider as relevant partner in improvement of water
management. It has directed its efforts primarily to the water works operations, providing them:

e Technical help in overcoming of major operating problems, like enormous UFW and shortage
of technical and management knowledge in water works management, through organization
of seminars, web site, operating manuals and continuous communication between
Association members.

e Legal assistance, strengthening and representing this society in front of governments, helping
the water sector to improve legal environment in B&H.

e Introduction of EU Water Framework Directive and other water related international acts, by
which the awareness of the need to harmonize current B&H water legislation with
international, especially EU water and environment legislation.

e Representing of B&H water sector in international organizations and in international
cooperation.

3.3.3 Water for industry

Since the industrial production has been reinitiated, it will result in increasing of the water
consumption. For that reason it is necessary to introduce timely measures that will be in
accordance with IWRM and WDM for this field. According to this, it is necessary to involve
public/private partnership in sector, apply targeted subsidies/tax benefits for water-saving
systems, establish depolluton funds, provide awareness raising campaigns and training of
managers, etc.

One of the possible measures that should be taken is introduction of cleaner production, i.e.
application of BEP (best environmental practices) in industry facilities. On one hand, these
measures can contribute to significant BOD5 reduction, and on the other hand, bring
economic profit, i.e. savings of raw material, water and energy-generating products in these
industries. Cleaner production in B&H industries is introduced into national policy and
strategy as a tool for accomplishing environmentally sustainable industrial development. Its
application in industrial facilities in B&H is based, by adoption of set of environmental laws in
B&H (FB&H and RS, in 2003), on EU directive for integral pollution prevention and control
(IPPC).
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Cleaner Production

Applicaztion of cleaner production is not a usual practice in B&H industries. First activities in this
field were made during 2002, through implementation of project “Capacity building of cleaner
production in B&H” — EC LIFE Third Countries Program. Project was implemented by non-
governmental organization “Center for Environmentally Sustainable Development” with technical
assistance of MAP regional Center for cleaner production from Barcelona, Spain and Croatian
Center for cleaner production from Zagreb. Project was implemented in 9 industrial facilities in
B&H where cleaner production measures were applied. It is calculated that implementing CP in
industries, water savings and reduction of wastewaters varies between 24 to 81%, with average
of 60%.

4. Towards integrated policies for water resource and demand
management

4.1 Environmental objectives in the water policies

According to administrative organization, both in FB&H and in RS water sector is under
responsibilities of Ministry of Agriculture, Water Management and forestry, and environment
sector is in FB&H under responsibilities of Ministry of environment and tourism and in RS
under Ministry of Urbanism, Civil Engineering and Ecology. As it can been seen, water and
environment sector are not integrated under same ministries, but they are harmonized.

In post war period (1998), both FB&H and RS adopt water laws which has serious gaps and
deficiencies including a poorly developed policy on the use and protection of water
resources; insufficient provisions on permits, interaction standards and water use.

In order to improve environmental legislation in B&H, the EU PHARE program has financed
the preparation of a new set of environment laws, one of which is a Law on Water
Protection, and which are adopted 2003, both in FB&H and in RS.

The Law on Water Protection governs the protection of waters, watersides and water lands:
water protection planning and programming, organization, supervision, financing and
penalties for each legal and natural person. Protection of waters, watersides and water lands
shall comprise the preservation and adjustment of water quantities, the maintenance of
waters, watersides and water lands, and the adoption of decisions on the use and loading of
waters.

The objective of the Water Protection Act is to ensure the sustainable use of waters in order
to preserve and improve their quality, to ensure the preservation of natural processes and
the natural balance of waters, aquatic and semi-aquatic ecosystems and the landscape
properties of waters, and — in cooperation with the bodies responsible for water management
— to preserve and adjust water quantities for various types of use in order to realize their
economic, social and ecological functions.

Subject to the observation of the fundamental principles of environmental and water
protection, the protection of waters, watersides and water lands shall be based on:

¢ Integrity of river basins, taking into account the dynamics of waters and natural processes,
and the coherence and interdependency of aquatic and semi-aquatic ecosystems in
accordance with the river basin approach;

e Sustainable use of waters based on ensuring the functionality of natural processes and
maintaining the natural balance of aquatic and semi-aquatic ecosystems, and on the long-
term protection and rational use of available water resources;

e Prevention of the excessive load on waters and promotion of sustainable use or utilization
of waters and waterside and water land;

e Economic evaluation of waters and exercise of the principle of compensation of costs for
water use and water pollution;

e Public participation;

e Observation of the best available techniques and new scientific findings on ecology,
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e Precautionary principle, i.e. where there are threats of serious or irreversible damage, lack
of full scientific certainty shall not be used as a reason to postpone measures aimed at
preventing environmental degradation.

The reforms of Water Sector in B&H are the part of EU assistance to the transition of B&H
from centrally planed economy to market oriented economy. Within project Water Sector
Institutional Strengthening - Phase Il Implementation - River Basin Management Programme,
this was realized in period 2003-2005, spatial attention was on preparation of water sector
legislation. Project takes into consideration future requirements for B&H toward European
Community according to Water Framework Directive. As one of project results, new Water
Law was prepared and adopted by governments of FB&H and RS during 2006.

By adoption of this law, previous legislation (Water Law from 1998), as well as Law on Water
Protection (from 2003) will be out of force. Here it is important to stress that new legislation
incorporate all important decrees from Law on Water Protection. Also it is important to stress
that this law is in line with other directives which deal with water and environmental
protection (Urban Waste Water Treatment Directive, Drinking Water Directive, Discharges of
Dangerous Substances Directive, Nitrates Directive, etc.)

4.2 Water demand management (WDM) in the water policies

As it is mentioned in previous chapter new Water Law was adopted in both FB&H and RS
during 2006. Entering into force of this new Water Law is the first concrete result of Water
Sector Reform Implementation in B&H. This act practically initiated the implementation of the
EU Water Framework Directive (WFD). The ultimate objective of the above mentioned
reforms, as well as the overall objective of the Water Sector Institutional Strengthening, is to
contribute to the achievement of transparent, cost-efficient and sustainable water resources
management in Bosnia and Herzegovina, based on the natural catchments areas.

In addition to the complete regulation of the water sector in B&H, the Law also ensured
harmonized management and protection of water resources. The Law envisaged
development of over 50 bylaws, which will further explain and elaborate its provisions.

Basic objectives of the new Law are the following:

e To carry out transposition of WFD into the legislation of the water sector in B&H;

e To implement the institutional reform of the water sector, which includes legal and financial
autonomy of relevant institutions, in form of the Agencies for Water;

e To provide legislation that enables integrated water management including water use,
protection of water and protection from harmful effects of water.

Sections in the Law are the following:

General provisions

Surface water categorization, water assets and water structures
Water management

Water use

Protection of waters

Regulation of watercourses and other waters and protection from harmful effects of waters
Water information system

Water acts

Limitations of rights vested to land owners and users
Organisation of water management

Water management financing

Inspectional supervision

Penalty provisions

Transitional and final provisions.

By this law, responsible institution (Ministry for Water Management) is obligatory to prepare
Water Management Strategy which will define the policy of water management. Strategy
shall especially contain:
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e status assessment of the water management,

e aims and directions of water protection, protection from harmful effects of waters and
sustainable use of waters,

e priorities in achieving of water management objectives,

e assessment of the necessary resources for implementation of the programme and
deadlines for the achievement of the objectives and

e necessary activities for implementation of obligations from international agreements
related to water management.

For the implementation of the Strategy, the water management plans for River Basin District
of Sava River and Adriatic Sea shall be enacted. Water management plan must include the
following elements:

e General description of the characteristics of river basin district

e Summary overview of all significant pressures and impacts of human activities on status of
surface and groundwater

¢ Identification and production of map of protected areas

e Map of monitoring network, as well as presentation of the results of monitoring program
with which the status has been followed

e Determining the objectives of water management,

¢ Overview of economic analysis of water use

e Overview of program of measures, including also ways of achieving the objectives of
water management

e Overview of all detailed programs and plans for water management that refer to certain
river basins, that is sub-basins, sectors, problems or water types, together with the
summaries of their contents;

e Report that includes description of activities and results of public participation in the
procedure of plan making;

e The list of institutions and the way of obtaining the documents, on basis of which the plan
had been made,

e Summary of obligations, taken over from international treaties that refer to management of
waters, and the manner of their execution

In addition to these laws, it is important to mention the development of national and regional
strategies and plans, which also elaborate the issues of water management. The following
are the most important strategies developed in the previous period.

National Environmental Action Plan (NEAP)

National Environmental Action Plan (NEAP) for Bosnia and Herzegovina was completed in
2003 with assistance of the World Bank. The goal of the NEAP was identification of short and
long-term priority actions and measures providing the basis for preparation of a long-term
environmental protection strategy in accordance with the economic, social and political
situation in Bosnia and Herzegovina. A key element of the NEAP is the comprehensive
analysis of the state of the environment.

Based on the analysis of the current situation in all fields of environmental protection it was
determined that the area of water resources and wastewater represents the first priority of
the NEAP. Pollution prevention and prevention of irrational and uncontrolled use of water
represents a necessary measure for protection of water which is one of the most important
resources of B&H. In addressing these problems NEAP proposes: establishment of the
catchment areas management, realization of long-term water supply projects, construction
and reconstruction of the wastewater treatment plants and sewerage systems, rehabilitation
of flood protection systems to the required safety level, and use of water for irrigation and
production of electricity.

Poverty Reduction Strategy Paper (Mid-term Development Strategy)

The preparation of the B&H Medium-Term Development Strategy (PRSP) started in April
2002 and lasted approximately eighteen months. Definition of proposals of priorities and of
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the strategy itself was the task of 20 working groups, composed of the representatives of the
Council of Ministers and of the entity governments, as well as of the lower levels of
government (Br¢ko District, cantons, municipalities). The working groups covered the
following sectors: macroeconomic and fiscal framework, business environment, privatization,
financial sector, labor market, the combat against corruption, foreign trade regime, public
administration reform, statistics, education, social protection, health care, agriculture,
forestry, water management, environment, infrastructure, energy, information technologies,
mine action and industry.

According to PRSP Water management will be organized on the level of river basins. A
regulatory mechanism will be established for monitoring the work of municipal councils on
setting tariffs and for ensuring the preservation of the quality of water and protection of the
environment. The autonomy and management capacity of water utilities will be reinforced,
and the degree of cost-recovery of utility services will increase to reflect real costs, with the
tendency to prepare these segments for privatization. Investment in expansion of water
supply and sewage systems will increase, as well as in regulation of watercourses and
protection from harmful effects of waters. More efficient utilization of water for irrigation and
power generation, exploitation of mineral and thermal waters will respectively receive
increased attention.

Regional Economic Development Strategy for Herzegovina Economic Region

The EU RED project financed under the CARDS 2002 project facilitated the drafting of
strategy documents in five identified regions of Bosnia and Herzegovina. One of these five
regions is Herzegovina, which cover Mediterranean basin in B&H. Regarding strategy which
was created for this region, development of the agriculture and industry is one of the
priorities. In strategy it is stressed that this development should be in line with EU standards,
and that preservation of water resource, and environment should be achieved.

National Action Plan (NAP) for Mediterranean region in B&H for prevention of pollution
from land based activities

"National Action Plan for Mediterranean region in Boshia and Herzegovina for prevention of
pollution from land based activities” (NAP) is elaborated through GEF/SAP MED project,
which lasts from 1st January 2001 until 30th September 2005, with coordination of
Mediterranean Action Plan (MAP) Athens, Greece, and with financial support of Global
Environment Facility (GEF), Mediterranean Fund METAP, French Environmental Fund, and
ICS-UNIDO.

According to “Protocol for the protection of the Mediterranean Sea against pollution from
land-based sources and Activities” (LBS protocol) of Barcelona convention, on XI meeting of
Contractual parties of Barcelona convention, held in Tunis, in 1997, Strategic action plan
(SAP) has been adopted, which gave guidelines to signatory countries for elaboration of
National Action Plans.

B&H National Action Plan deals with a south part of Bosnia and Herzegovina, i.e. Adriatic
sea catchment area (river basins Neretva, TrebiSnjica and Cetina) and a narrow coastal area
of Neum.

Document's objective is to give guidelines for achieving sustainable development of
Mediterranean region, by defining proposal of actions for pollution prevention, control and
reduction, caused by land based activities.

A following methodology was applied during document elaboration:

e Diagnostic Analysis (NDA) defines problems and analyzes their causes, consequences
and significance;

e Baseline Budget of specific pollutants (BB) of water and air expressed in kg/year for all
three river basins and narrow coastal area of Neum, defines a referent level of pollution
which allows further following of reduction rate;
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e Based on NDA results and evaluated BB, Issue/lmpact matrix for river basins and Neum
coastal area have been created, which helped in choosing priority problems for NAP
preparation;

e Based on ranked problems a Plan has been suggested with a list of priority problems and
necessary activities for reduction of specific pollutants emission.

e Sector plans with proposed measures for pollution reduction and estimated degree of
pollution reduction have been elaborated in accordance with existing state diagnosed
through NDA and BB, relevant provisions of the law, existing relevant studies and projects,
and objectives and activities of SAP;

¢ NAP had been elaborated based on NDA and BB and sector plans. Draft of NAP gave an
overview of existing and proposal of new economic instruments, with purpose to ensure
sustainability of proposed activities and projects;

¢ Ranking of proposed projects / activities has been conducted, according to investment
oriented criteria, with a purpose of defining a final list of priorities for 2010. Among others,
main proposed projects / activities include industrial wastewaters (BOD5), metal industry,
thermo power plant and mine Gacko, mineral fertilizers and pesticides, physical alteration
and destruction of habitat, Wetland and salt marsh alteration, Marine waters and costal
watershed alterations, etc.

5. Water demand management in the cooperation and development aid
policies

After the war was stopped, international community together with local authorities in B&H
initiated Reconstruction and Development Program for Water Sector in B&H. As it can be
seen from previous chapters, most of laws, strategies, as well as institutional strengthening
in water sector in B&H was implemented with help of international institutions, mainly EU and
USAID funds and aid policies. While EU was focused mainly on institutional strengthening on
national level (which is elaborated in previous chapter), USAID was concentrate on local
level and strengthening of water utilities. In addition to mentioned institutions, important was
support from World Bank, EBRD, and direct help from different countries (Sweden, Norway,
Italy, Japan, Austria, Germany, Spain, etc.).

Regarding Mediterranean region in B&H, most important project was "National Action Plan
for Mediterranean region in Bosnia and Herzegovina for prevention of pollution from land
based activities” (NAP) which was elaborated through GEF/SAP MED project, with
coordination of Mediterranean Action Plan (MAP) Athens, Greece, and with financial support
of Global Environment Facility (GEF), Mediterranean Fund METAP, French Environmental
Fund, and ICS-UNIDO.

Some of successful projects, which take into account of water demand management, and
which are implemented in last years within cooperation and development aid policies are
given below.

Program “Assistance to Water Utilities in B&H"

This program is one of a series of USAID-funded programs for water utility strengthening that
began in 1999, when USAID Sarajevo commissioned a study to assess the needs for the
reform of the water sector. The objective of that particular assessment was to examine the
water problems at the local level in order to strengthen the capability of these water utilities to
provide satisfactory water and wastewater services to their customers in a business-like
manner, i.e., to become efficient and financially self-sustaining.

The first phase of this program included a detailed field diagnosis of conditions in selected
ten water utilities considered as representative, and the recommendations arising from that
study in a form of designing of basic models, tools and procedures which address areas of
weakness in the water and wastewater utilities of Bosnia and Herzegovina. Weaknesses
were recognized in three aspects of their functioning:

e Legislative
e Technical
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e Financial

Second phase of program started in March 2002, under the project “Assistance to Water
Utilities in B&H - Pilot Water Utilities Doboj, Orasje, Konjic, Tuzla”.

Overall objective of this project was to strengthen the institutional and financial sustainability
and operational efficiency of selected water utilities, to make them self-sustainable public
companies and to qualify them for commercial credits from the World Bank and/or other
lenders.

Project covered legal, technical and financial components and in accordance to that, the
different activities and tools were implemented in order to improve water utility's management
and operation.

Nevertheless, achieved results in the areas of increasing water utilities' revenues,
development of effective metering programs, full understanding and further reducing
unaccounted-for-water losses, development of networks mapping and GIS, development of
effective accounting and budgeting systems, establishment of more realistic tariff rates
completely confirmed that the overall project objective was met, so as increased capacities
within the water utilities are full guarantee for long-term results sustainability. Even more,
selection of additional water utilities during the second project year and implementation of
limited number of activities proved replication potential to other water utilities in B&H.

Training programs supported by USAID
Accounting/ budgeting/reporting program for water utilities

During period March — July 2001, B&H water utilities have been invited to participate in
accounting/budgeting/reporting program. The whole program was done in several phases
which were including workshops, visiting of utilities and follow on events.

All water utilities at first participated in the four-day Workshops. First two days were devoted
to improvement of accounting procedures in the water utilities, third day to
budgeting/operating procedures and water tariff structure, and fourth day to wastewater tariff
structure and to Internet technologies and distance learning module. Water utility
representatives were introduced with models and tools for improvements of their accounting
and bookkeeping, developing budget and operating procedures, establishment of proper
tariff structure.

Unaccounted for water reduction and water demand management training

The objective of the training was to provide skills and knowledge to participants for
development of Water Demand Management and Unaccounted for Water (UFW) Reduction
Programs for their own utilities. This was accomplished by providing technical know-how
transfer to participants, as well as explaining the role of government and/or local authorities
in demand and reduction management.

Target for B&H water utilities was to reach a UFW level of 30%, which is believed to be
reasonable and achievable for the incoming period. Water demand management program
would reduce or eliminate the need for expensive investment in new water sources.

The training program included topics like water demand management concept, water audit
procedure, organization in water utilities relevant to UFW reduction, efficient metering and
methods for testing big water meters in place, leak detection methods, mapping or setting
proper tariffs.

Examples from other cities in B&H were presented to the participants, as well. Each training
was consisted of in-class work and field visit to the water utility from the training hosting
municipality and its network.

USAID Linking Agricultural Markets to Producers Project (LAMP)

Since 2003, government of the United States of America is giving a significant assistance to
the farmers of Bosnia and Herzegovina through the USAID Linking Agricultural Markets to
Producers Project (LAMP). The goal of Project (LAMP) is to increase the rate of economic
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growth in Bosnia-Herzegovina through expanded, environmentally sustainable production
and sales of value-added agricultural products. Technical, legal and financial support is
provided through this project for purpose of achieving improvement in the field of agriculture.

EU support

EU provided much of its assistance relating to the water management in Bosnia and
Herzegovina in the past period. The main focus of the EU was the institutional strengthening
of the water sector in B&H. The main aspects addressed in the scope of these projects were
legal, financial, institutional and water quality aspect, as well as human capacity building. At
the very beginning of realisation of these projects (1998 EU Phare in FB&H and Finnish
government in RS) the focus was to determine the existing state of the water sector
(institutional, legal, technical and financial aspect) and to give recommendations for future
activities to be implemented. In addition, identification and implementation of emergency and
urgent works in sector was carried out right at the start. Afterwards, a large number of
projects focusing on concrete problems and giving proposals for their solutions has been
implemented. The highlight of this process was the several times mentioned new Water
Law. This law was developed within the Water Sector Institutional Strengthening - Phase I
Implementation - River Basin Management Programme and it represents the result of several
years long efforts of local and foreign experts to harmonise the legislation of B&H in the field
of water management with the legislation of EU.

The following are just some of the projects implemented with the assistance of EU and
governments of the EU member states in B&H.

e "Water Sector Institution Strengthening Federation of Bosnia and Herzegovina" — EU
Phare Program 1998/1999

e "Water Sector Institution Strengthening Republic of Srpska" —Finish Government
1998/1999

e "Water Sector Institutional Strengthening in FB&H — Human Resources Development
Aspect”, Spanish Government 1999

e "Water Sector Institutional Strengthening in FB&H- Water Quality Aspect”, Italian
Government 1999

e ‘"Institutional Strengthening of Mediterranean Action Plan (MAP) Office for Bosnia and
Herzegovina" — EU LIFE Third Countries Programme 1998/2000

e "Strengthening of Diffuse Source Pollution Control in FB&H" - EU LIFE Third Countries
Programme 2001

e "Sustainable Development and Sustainable Use of Nature Resources in Bosnia and
Herzegovina" - European Commission Fifth Framework Programme 2001/2002

e “Capacity building of cleaner production in B&H” — EC LIFE Third Countries Program 2002

e Water Sector Institutional Strengthening - Phase Il Implementation - River Basin
Management Programme, EC project, 2003-2005

e "Environmental Regulation of Mine Waters (ERMITE)" — European Commission Fifth
Framework Programme 2002

e "Establishment and institutional strengthening of Bosnia and Herzegovina Water Works
Association (BHWWA)" - EU LIFE Third Countries Program 2002

e "Cost-effective technologies for wastewater treatment and waste biodegradation in agro-
industries with reclamation of resource - AGROIWATECH" - European Commission Fifth
Framework Programme 2003

6. Overview and conclusion

As it is already stressed, Bosnia and Herzegovina has at its disposal significant water
resources, which could be one of the most important factors of general economic
development for the majority of areas in the forthcoming period. The fresh water basins are a
key natural resource in Bosnia and Herzegovina. However, lack of rational usage and care
for good water quality has led to discrepancy between water availability and water demands.
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From this report it can be seen that water management was not one of the priority issues for
B&H. The general opinion of the people in Bosnia and Herzegovina indicates that water is a
resource present in large amounts in this region, and that saving of this resource is not
necessary. This can also be confirmed by water consumption in different sectors
(households, industry and agriculture) in the past period. All these sectors had large water
losses that were not rehabilitated in most of the cases, but additional amounts of water were
provided from new water sources.

In the after-war period, the legal and institutional framework of the water sector was based
on the socialist administrative culture characterised by a high level of centralisation, non-
transparent financing, with the stress on planning, and limited public participation in the water
sector management processes. The same period was also characterised by lack of
coordinated and harmonised action of relevant institutions that would aim for overcoming of
the consequences of war and meeting of the increasing needs for water, which resulted in
the disorganised system in the field of water management. In addition, the differences in
water management entity structures have to a large degree limited the adequate water
management. For that reason, it was necessary to define the new platform for integrated
water management and use. As the result of these activities, the new Water Law has been
prepared and adopted, which is based on the basic guidelines of EU legislation, and above
all in accordance with WFD. Each of the entities adopted its law, but the laws are largely
harmonised. This law has foreseen the water management at the level of river basins, and
development of the water management plans. In order to ensure the implementation
strategy, the development of the river basin management plans has also been foreseen.
These plans should be the basis for the future management of the needs of different users
(households, industry, agriculture). For that reason it is necessary for all of them to be
involved in development of these plans and to realise their rights through them. For that
purpose, it is necessary to implement continuous education of all stakeholders in this region.

In addition, it is necessary to pay closer attention to protection of water resources in the
following period. Almost all wastewater in the Mediterranean basin is directly discharged into
environment, without any previous treatment. For that reason it is necessary to build
sewerage networks and wastewater treatment plants in all municipal areas where they do not
exist, but also to repair the existing ones that are in most cases out of function.

As it can be seen from the strategies elaborated in the previous sections, the possibilities for
development of agricultural production in the Mediterranean region of B&H are significant.
Considering that Bosnia and Herzegovina is importing large amounts of food and at the
same time has the possibilities for development of agricultural production that have not been
utilised, it can be expected that the situation will change in the near future. If the agricultural
production is further developed, it can then be expected that larger land areas will be
irrigated in order to achieve better yield as well as better managed water needs. Industrial
consumption is also negligible in relation to the pre-war situation, mainly due to the fact that
some industries are no longer operating. However, similarly to agriculture, it can be expected
that industrial production will be reinitiated, which will increase the water needs.

Generally, economic development of Bosnia and Herzegovina will in future exert a lot of
pressure on water resources. On the one hand this will be reflected in the increased water
needs (production processes and irrigation) and on the other in the increased pollution loads.
In order to reduce this pressure to the lowest possible extent, it will be necessary to apply
different measures (technical, financial, institutional) and new legislation in the sector.

In order to implement all the above-mentioned measures, large financial resources will be
necessary in a short period of time. It would be an illusion to expect that the state itself and
individuals can provide these resources. Therefore, the assistance of international institutions
will be necessary for provision of these resources.

All of this represents a large temptation for the citizens of Bosnia and Herzegovina in the
near future, but we can hope that the need to preserve these valuable resources will be
recognised, and that water will be utilised in the best possible way.
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7. Appendices

7.1 Statistics for Bosnia and Herzegovina

No | Indicator Data

1 Average renewable Average flow 13,65 km>/year
natural resources Minimal average monthly flow exceed 95% on flow duration curve in this

region is Qmms = 64 m’/s.

2 Renewable natural year 1981 — 28 145 m°/hab/year
resources per capita year 1998 — 31 811 m3/hab/year

3 L\(I;rcl):(recneeswable natural Total water storing capacity in Mediterranean region of B&H is 3 088,5 hm®

4 Mobilization of natural
resources

5 Production of
unconventional water

6 Total water demand Year 1985:

Domestic: 0,022 km3/year or 26% of total water demand,;

Commercial (industrial): 0,024 km®/year or 28% of total water demand;
Agriculture: 0,017 km3/year or 20% of total water demand;

Water losses: 0,022 km3/year or 26% of total water demand.

7 Exploitation index of
renewable natural 0,62
resources

8 Non-sustainable water 0
production index

9 Emissions of organic Neretva — 19 239 kg BOD5/day
water pollutants Trebisnjica — 6 300 kg BOD5/day

Cetina — 2 257 kg BOD5/day
Coastal area — 32 kg BOD5/day.

10 | Proportion of the Year 1991:
population having a Neretva and TrebiSnjica river basin: Urban 99 %
durable access to an Rural 42 %
improved water source Total 64%

Cetina river basin: Urban 96 %
Rural 34 %
Total 51%

11 | Proportion of the 1981: Urban 70 % 1991: Urban 80 %
population having an Rural 6% Rural 11 %
access to an improved Total 30% Total 38%
sanitation system

12 | Share of collected and
treated wastewater by the | 10%
public sewerage system

13 | Share of industrial
wastewater treated on site

14 | Irrigated area year 1991: 6 830 ha

year 2006: 5 000 ha

15 | Water demand for year 1991: 0,01715 km°/year
irrigated agriculture

16 | Agricultural GDP year 1991: 1 145 000 USD

year 1998: 351 000 USD

17 Ef_flCl_ency index of 50 — 70%
drinking water use

18 | Price of domestic water 0,2 - 0,7 USD/m®
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7.2 List of the main reference

Law on Water Protection (Official Gazette of the F B&H, No. 33/03; Official Gazette of RS, No. 53/02)
Mid-term Agricultural Development Strategy for FB&H (2006-2010) SARAJEVO, 2006.

Mid-term Development Strategy B&H 2004-2007, IMF, Washington D.C., 2004.

National Action Plan (NAP) for Mediterranean region in B&H for prevention of pollution from land based activities,
Hydro Engineering Institute Sarajevo

National Environmental Action Plan (NEAP), B&H, March 2003.
Water Law (Official Gazette of the F B&H, No. 70/06; Official Gazette of RS, No. 50/06)

Water Management Plan of Bosnia and Herzegovina, Public enterprise for Water Management and Institute for
Water Management, Sarajevo, 1994

Water Management, Tarik Kupusovic, Sarajevo 2001

7.3 Note taking into account the difficulties encountered to
gather together the information needed to draw up the report

During preparation of this document biggest problem was occurred in data collection
process. It is very difficult to find official data about water resources in Mediterranean region
of Bosnia and Herzegovina. Usually, information exist for entire territory of B&H (Danube and
Adriatic river basins), and not exactly for Mediterranean. It is also important to stress lack of
monitoring and data collection after the war in this area. Hopefully in next few years, situation
will be improved and it will be possible to collect more data and on base of that make better
analyzes.

83






CYPRUS

lacovos IACOVIDES, Hydrologist/ Water Resources Specialist, .A.CO
Environmental and Water Consultants Ltd

TABLE OF CONTENTS

= 13 40 - 1 7 87
OVerview and CONCIUSION ..o s s s s s s e nae e 87

LR LTy = 91
SYNLNESE €1 CONCIUSION ...t a s e e s e e se s e e e s e e ne e annes 91

lHl. National Study.......cccuiissmmmmmssmnmmmssnssessssnsssssssnsssesssnsssesssssnnssssssnnssnsssnnsnesssnnnnnsssnsnnssnssnns 95
IO 13 o o 10T T 95
2. Major changes in the water situation in the CouNtry ... 926
3. Improve efficiency in the sectors of activity using the water demand management
00T 1= S SRS SR 101
4. Towards integrated policies for water resources and demand management............ccceerierierenns 111
5. Taking into account of water demand management in the cooperation and development
E= 1o 0o T =Y SRS 118
6. OVerview and CONCIUSION ..o 119
Q7 &Y o 1= L L= 125

L= o1 FT0 T == '] o 127






CYPRUS - Summary

. SUMMARY

Overview and conclusion

Cyprus with a semi arid climate has always been confronted with the problem of inadequate
water both for its domestic and its irrigation needs. At present, and after most of the water
resources of the island have been developed, the problem still persists. There is no one
cause of water scarcity in Cyprus. A number of geographic, climatic, economic, and political
factors all combine to exacerbate the water problems. Innovative strategies are needed to
enable the continued growth and prosperity of Cyprus in the face of limited water resources
and frequent drought.

Of all possible dams that engineering can construct in Cyprus, a large list taken from the
more attractive opportunities has already been implemented. More dams are possible but
carry a high price tag: the cost of water from new sources is higher than the cost of water
that has already been developed.

The Regulation Index (average flow of water resources controlled compared to natural
irregular flow) has been calculated as being 69.7%. This indicator measures the efforts made
and the extensive control of water resources by the construction of dams, i.e. the annual
security of supply.

Two desalination plants are presently in operation producing 0.031km?year. A substantial
amount of recycled water is reused and has become available for agriculture and the urban
and rural environment. It is estimated that by the year 2012 an amount of approximately 0.03
km?® of treated sewage effluent will be available for use.

Agriculture is the main user with 69% of the total water use. Domestic supply accounts for
25% analysed into 20% for the residents and 5% for tourists. Industry consumes 1%, and 5%
is considered to be used for environmental reasons such as landscape irrigation and
protection of special ecological areas.

The Exploitation index of renewable natural resources is 34%. As this is based on the
maximum potential water resources “offered by nature” on average, and since only a part of
these (about 0.70) are exploitable because of various technical-economic and environmental
constraints, this indicator is estimated to be about 49%.

The most common water quality problem is the contamination of groundwater caused by
seawater intrusion. The majority of the groundwater bodies have been over-exploited for
many years, resulting in seawater intrusion of large parts of the coastal aquifers.

The estimated loss of storage due to the silting up of dams amounts only to about 2%.

All areas, urban and rural, have house to house water connection. Both the proportion of the
population having a durable access to an improved water source and to an improved
sanitation system (total, urban, rural) is practically 100%. The share of collected and treated
wastewater by the public sewerage system is 60%.

The irrigation network in Cyprus is highly efficient. It generally consists of closed systems
with an overall conveyance efficiency averaging 90-95%. Field application efficiency
averages 80-90%.

The efficiency index of drinking water use is in the range of 76%, 65%, and 63% for the main
cities, the municipalities and the villages respectively.

In retrospective, the high cost of water development projects and the frequent occurrence of
serious droughts occurring every 10 years or so and lasting from 1 to 3 years, led all
concerned to recognize early on the value of water demand management.

Effective strategies towards improving water use efficiency have been implemented, such as:
improved irrigation systems; water rationing; conservation of groundwater; water pricing;
cropping patterns; raising “water awareness” and educating consumers; reuse of treated
sewage effluent; reduction of unaccounted domestic water; legislative measures for domestic

87



WATER DEMAND MANAGEMENT IN THE MEDITERRANEAN, PROGRESS AND POLICIES

water conservation (“hose ban”) and, incentives for the use of marginal water for gardening
and other purposes.

The main obstacles encountered for better efficiency in water management are:
fragmentation of responsibility in water management; lack of an umbrella law covering water;
relaxed supervision and control, and lack of effective water pricing.

In prospective, the Water Development Plan until 2015 places emphasis on water demand
management to be considered together with the Water Framework Directive implementation.
Basic targets of this Plan are: reallocation of the water resources; change of cropping
patterns; subsidies to be faded out; adjustment of water prices; control of conveyance and
distribution losses and water awareness campaign. The forecast for the agricultural demand
is that it will stabilize to the current levels of 0.182 km®/yr and that it will be supplemented by
some 0.040 km®yr of recycled water. The water demand for urban and tourism uses is
expected to increase significantly from 0.067 km?®/yr in 2000 to 0.100 km*/yr by 2020. The
industrial sector demand may increase to 0.007 km®/yr by the year 2020.

Reducing unaccounted water to 15%, the savings of 0.004 to 0.012 km®yr on the current
demand will increase to 0.006 to 0.018 km®/yr for the projected demand of 2020.

Considering the environmental objectives within an integrated policy for water resources in
retrospective, point out that the past policies, which were carried out at a time when the
environmental concerns were not as prominent, had as a main goal the increase of the
availability of supply. Changes in water policies by strengthening and taking into account
environmental objectives, were formulated as early as 1991 with the enactment of the law on
the Control of Water Pollution and as result of the process of harmonization and the
accession to the European Union. Estimates of the water needed for the environment of
0.0125 km®/year have been presented. The instruments that will be implemented for the
identified water bodies of ecological value under the WFD will be part of the River Basin
Management Plan for protecting, maintaining and/or improving their quality to keep them in
“good” status.

The consideration of water demand management within an integrated policy for water
resources in retrospective, points out the “created” additional irrigation demand as a result of
the major irrigation projects that were developed. At the same time, the successful policy for
establishing Cyprus as a quality tourist destination has developed a significant water demand
by this very important economic sector of activity.

The trends for water demand with possible consequences have been presented. With
agriculture stabilizing to present levels and with domestic demand increasing to 0.100
km®/year the overall demand may increase by 13%. Meeting this demand will put an extra
stress on the water resources or on the economy if further desalination is put into stream
since the surface water resources have already all been practically developed with the more
attractive surface reservoirs having been already implemented and the aquifers already
being over-pumped.

The overall range of possible savings through leakage control and increased efficiency of
use may result up to 0.018 km®/yr from the future domestic sector alone since irrigation is
considered to be already highly efficient.

In examining the evolution of water policies in the island, three basic periods have been
identified: the first (1960 to 1990) was for water supply development; the second (1970s
onwards) was for water conservation and the third is for water reallocation and demand
management. Sustainability and the “good quality status” of water resources is also
becoming of significant importance with the Water Framework Directive.

A number of overall or local cost-effective studies carried out in the island have been outlined
such as: Water Banking suggested as a water management strategy option facilitating
voluntary reallocation of water from farmers to domestic water users and tourism; the
Regulation of the Market for Irrigation Water in Cyprus — Facts, Policies and Options
providing expert advice and consultation in the area of pricing of irrigation water; and, the
studies (2004) regarding the overall cost for irrigation water, domestic water and recycled
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water as well as cost effectiveness analysis and economic analysis of water uses that have
been carried out within the study for the implementation of Articles 5 and 6 of the Water
Framework Directive in the island.

The total unit cost for bulk domestic water has been estimated*® at 1.6 US$/m? for 2005 and
for the total unit cost for irrigation water 0.26 US$/m>. The financial unit cost associated with
the provision of recycled water has been estimated at 0.60 US$/m®. The cost recovery rate
for domestic supply is calculated at 73.1%, and 62.1% if environmental and resource costs
are incorporated while for irrigation supply this has been estimated’’ to be 76.6%. The same
for the recycled water was low, reaching 15.4% due to the reduction of tariffs in 2004 (to 0.09
US$/m?) mainly due to the aim of promoting its use.

The public expenditure and investment devoted purely to water demand management
(subsidies for drilling and use of marginal water and awareness campaigns) as indicated in
the Development Expenditure budget of the Water Development Department for 2006 of US$
37.8 million was US$ 0.28 million or a low 0.7%. If training of staff on integrated water
management and EU programs are considered, then this increases to 2%. Furthermore, if
the expenditure for improving Village Water supply systems and the expenditure for
development and exploitation of treated effluent are considered and added to the above,
then the percentage devoted to WDM becomes 30%.

Integration of water demand management in the programmes of higher level training and
research establishments is low and efforts in this direction should be increased.

The possible actions to reach the objectives set or proposed in terms of water demand
management have been identified and are, in an order of priority: control of leakages;
increase of water prices; reduction of demand per capita through conservation education;
reduction of the total area of irrigated crops; change of crop planting patterns to more
efficient crops; further improvement of irrigation efficiency; limit of water uses; and, use of
marginal water for certain uses.

Cyprus participates in a number of regional cooperation initiatives and programs that could
assist in water demand management activities. The role of these to date, remain at the level
of information and knowledge exchange and to the training through participation in seminars
and workshops. Considering the water scarcity problems facing the country and the relative
small budget allocation for water demand management activities, proposals for strengthening
the contribution of the cooperation and development aid policies for water demand
management should be worked out. Pilot projects demonstrating the viability of water
demand management and efficiency policies, promoting and regulating the installation of
simple water-saving devices, would also be very applicable. Other projects on WDM could
be: a review of water demand and pollution control experience across the region and
identification and examination of replicable strategies and techniques, and a review of
effective water saving and water conservation awareness campaigns and adaptation to local
socio-economic and cultural conditions.

The implementation of the EU WFD is expected to develop a new impetus to WDM policies
within the tools that can be used within the measures to be taken to maintain the good status
of waters.
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Il. RESUME

Synthése et conclusion

Avec un climat semi-aride, Chypre a toujours été confrontée au probléme de I'inadéquation
de ses ressources en eau pour répondre a la fois aux besoins domestiques et aux besoins
pour lirrigation. De nos jours, et aprés que la plus grande partie des ressources en eau de
I'Tle ont été développées, le probleme persiste encore. Il n'y a pas qu'une seule cause a la
rareté de lI'eau a Chypre. La combinaison d’un certain nombre de facteurs géographiques,
climatiques, économiques et politigues conduit a une exacerbation des problemes de I'eau.
Des stratégies innovantes sont nécessaires pour permettre la croissance continue et la
prospérité de Chypre face au caractere limité de ses ressources en eau et a la fréquence
des sécheresses.

De tous les projets de construction de barrages envisageables a Chypre, les plus rentables
ont déja été réalisés. Il serait encore possible de construire de nouveaux barrages, mais a un
codt tres élevé : le colt de I'eau provenant des nouvelles infrastructures est bien plus élevé
que celui de I'eau issue des infrastructures déja en place.

L'indice de régulation (débit moyen des ressources en eau contrdlées comparé au débit
naturel irrégulier) s'éléve a 69,7%. Cet indicateur mesure les efforts réalisés et I'importance
du contrdle des ressources en eau par la construction de barrages, i.e. la sécurité annuelle
de l'approvisionnement.

Deux usines de dessalement sont opérationnelles et produisent 0,031km3/an. Une quantité
substantielle d'eau recyclée est réutilisée et devient disponible pour Il'agriculture et
I'environnement urbain et rural. On estime que, vers 2012, une quantité d'environ 0,03 km3
d'eaux usées traitées pourra étre réutilisée.

L'agriculture est le secteur le plus gros consommateur d’eau avec une demande en eau
représentant 69% de la demande totale en eau. L’alimentation en eau domestique
représente 25% de la demande totale (20% pour les résidents et 5% pour les touristes).
L'industrie consomme 1% du total et on considére que la demande « environnementale »
s’éléve a 5% de la demande totale en eau (pour « lirrigation » des paysages et la protection
de zones écologiques spéciales).

L'indice d'exploitation des ressources naturelles renouvelables est de 34%. Cet indice
concernant les ressources en eau potentielles maximales « offertes par la nature » en
moyenne, et une partie seulement d'entre elles (environ 0,70) étant exploitable du fait de
différentes contraintes techniques, économiques et environnementales, l'indice d'exploitation
des ressources naturelles renouvelables exploitables est estimé a environ 49%.

Le probléme de qualité de I'eau le plus courant est la contamination des nappes souterraines
due a lintrusion d'eau de mer. La majorité des nappes souterraines ont été surexploitées
pendant longtemps et il en résulte des intrusions salines dans une grande partie des nappes
cotieres.

La perte de stockage due a I'envasement des barrages s'éléve a environ 2%.

Toutes les zones, urbaines ou rurales, ont des connexions en eau de maison a maison. La
proportion de la population ayant un accées durable a une source d'eau améliorée ainsi qu'a
un systeme d’assainissement amélioré (total, urbain et rural) est pratiquement de 100%. La
proportion des eaux usées collectées et traitées par le systeme de collecte public se monte a
60%.

Les systemes d'irrigation & Chypre se caractérisent par une forte efficience. Il s’agit en
général de systéemes fermés avec une efficience d'approvisionnement avoisinant les 90-95%.
L'efficience d'irrigation a la parcelle s'éléve en moyenne a 80-90%.

L'index d'efficience d'utilisation de l'eau potable est respectivement de 76% pour les
principales grandes villes, 65% pour les municipalités et 63% pour les villages.
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Analyse rétrospective : le colt élevé des projets de développement de I'eau et I'occurrence
fréquente de graves sécheresses, se produisant tous les 10 ans et durant de 1 & 3 ans, ont
amené tous les acteurs a reconnaitre tres t6t I'intérét de la gestion de la demande en eau.

Des stratégies efficaces visant a améliorer I'efficience d’utilisation de I'eau ont été mises en
place, telles que : l'amélioration des systémes d'irrigation; le rationnement en eau; la
protection des nappes souterraines; le prix de l'eau; les systemes de cultures; I'augmentation
de la « conscience de l'eau » et la formation des usagers; la réutilisation des eaux usées
traitées; la réduction des pertes d'eau domestique; des mesures Iégislatives pour la
protection de I'eau domestique (« défense d'arroser ») et des encouragements a I'utilisation
d'eau recyclée pour le jardinage et pour d’autres usages.

Les principaux obstacles rencontrés pour améliorer I'efficience de la gestion de I'eau ont été :
la fragmentation des responsabilités, I'inexistence d'un cadre légal portant sur la gestion de
I'eau, un contréle laxiste et 'absence d’une tarification de I'eau efficace.

Analyse prospective : le Plan de développement des ressources en eau jusqu'en 2015 met
l'accent sur la gestion de la demande en eau, a relier a la mise en oeuvre de la Directive
Cadre sur I'Eau. Les objectifs principaux de ce Plan de développement sont : la réallocation
des ressources en eau; le changement des systémes de cultures; la suppression de
certaines subventions; l'ajustement des prix de I'eau; le contréle de I'acheminement et des
pertes de distribution ainsi que des campagnes de sensibilisation au probléeme de l'eau.
L’analyse prospective relative a la demande en eau agricole montre que celle-ci devrait se
stabiliser a son niveau actuel de 0,182 km3/an (avec l'utilisation de 0,040 km3/an d'eau
recyclée). On s'attend a ce que la demande en eau domestique (pour les résidents
permanents et les touristes) s'accroisse de maniére significative en passant de 0,067 km3/an
en 2000 a 0,100 km3/an en 2020. La demande pour le secteur industriel devrait, quant a
elle, atteindre 0,007 km3/an d'ici a 2020.

En réduisant les pertes d’'eau a 15%, les économies possibles de 0,004 a 0,012 km3/an sur
la demande actuelle, augmenteront de 0,006 a 0,018 km3/an pour la demande projetée en
2020.

La prise en compte des objectifs environnementaux (dans le cadre d'une politique intégrée
de gestion des ressources en eau) ne constituait pas une priorité des politiques de 'eau
mises en ceuvre par le passé (a un moment ou les préoccupations environnementales
étaient peu présentes). Ces politiques avaient en effet pour but principal d'augmenter I'offre
en eau. Des changements dans les politiques de I'eau, renfor¢ant la prise en compte des
objectifs environnementaux, ont été introduits dés 1991 avec l'application de la loi sur le
contréle de la pollution de I'eau en relation avec le processus d'harmonisation et I'entrée
dans I'Union Européenne. La demande en eau environnementale (eau nécessaire pour
satisfaire aux besoins environnementaux) a été estimée a 0,125 km3/an. Les outils qui
seront utilisés pour gérer les masses d’eau d’intérét écologique au titre de la Directive Cadre
sur I'Eau seront intégrés dans les plans de gestion des bassins versants afin de protéger, de
maintenir et/ou d’améliorer la qualité de ces masses d’eau et de parvenir au « bon état »
écologique.

En analysant la maniére dont la gestion de la demande en eau a été (ou non), par le passeé,
prise en compte dans le cadre d'une politique de gestion intégrée des ressources en eau, on
constate que le développement des plus importants projets d'irrigation est responsable de
'augmentation de la demande en eau agricole. Parallélement, la politique nationale visant a
faire de Chypre une destination touristique de qualité est a I'origine d’une forte augmentation
de la demande en eau pour cet important secteur d’activité qu’est le tourisme.

Les tendances d’évolution de la demande en eau, et leurs conséquences possibles, sont
présentées dans ce rapport. Avec une demande en eau agricole se stabilisant a son niveau
actuel et une demande en eau domestique devant atteindre 0,100 km3/an en 2020, la
demande totale en eau devrait augmenter de 13% d’ici a 2020. La nécessité de répondre a
cette demande croissante conduira & une augmentation des pressions sur les ressources en
eau ou sur I'économie de l'ile si le choix est fait d’augmenter I'approvisionnement en eau via
le dessalement d’eau de mer. En effet, les possibilités d’approvisionnement a partir des eaux
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de surface ont déja été pratiguement toutes développées et les ressources en eau
souterraines sont déja surexploitées.

Le total des économies possibles par le contrble des fuites et un accroissement de
I'efficience d'utilisation pourrait atteindre jusqu'a 0,018% km3/an, économies issues du seul
secteur domestique dans la mesure ou l'efficience de I'eau d'irrigation est considérée comme
étant déja tres bonne.

En examinant I'évolution des politiques de l'eau dans lile, on a identifié trois périodes
principales : la premiéere (1960-1990) a été consacrée au développement de I'offre en eau; la
seconde (a partir de 1970) a été tournée vers la préservation de I'eau et la troisieme est
consacrée a la réallocation et la gestion de la demande. La durabilité et le « bon état » des
ressources en eau deviennent également des priorités avec la Directive Cadre sur I'Eau.

Un certain nombre d'études colt-efficacité menées a une échelle locale ou plus globale au
niveau de I'lle sont exposées, telles que : une comptabilité de I'eau proposée comme outil
stratégique pour faciliter la réallocation volontaire de I'eau (des agriculteurs vers les usagers
domestiques et le tourisme) ; la réglementation du marché de l'eau d'irrigation a Chypre
(Faits, Politiques et Options) fournissant des conseils et avis d'experts dans le domaine de la
tarification de l'eau d'irrigation ; les études conduites en 2004 sur le colt total de I'eau
d’irrigation, de I'eau domestique et de I'eau recyclée, ainsi que I'analyse colts-efficacité et
I'analyse économique des différents usages de I'eau qui ont été conduites dans le cadre de
I'étude pour la mise en ceuvre, dans l'lle, des Articles 5 et 6 de la Directive Cadre sur I'Eau.

Le codt unitaire total pour lI'eau domestique a été estimé a 1,6 US$/m3 en 2005 et le colt
unitaire total de I'eau d'irrigation a 0,26 US$/m3. Le codt unitaire financier associé a la
fourniture d'eau recyclée a été estimé a 0,60 US$/m3. Le taux de recouvrement des codts de
l'alimentation domestique est de 73,1% (et de 62,1% si l'on intégre les colts
environnementaux), alors que, pour la fourniture en eau d'irrigation, il a été estimé a 76.6%.
Le taux de recouvrement des colts pour I'eau recyclée est faible, atteignant 15,4% a cause
de la baisse des tarifs en 2004 (a 0,09 US$/m3) pour promouvoir son utilisation.

Les dépenses publiques et les investissements purement consacrés a la gestion de la
demande en eau (subventions pour les forages, l'utilisation d'eau recyclée, campagnes de
sensibilisation), comme indiqué dans le budget « Dépenses pour le Développement » du
Département du Développement de I'Eau, étaient de 0,28 millions US$ en 2006 (soit 0,7%
du budget « Dépenses pour le Développement de I'eau » de 37,8 millions). Si 'on considére
la formation du personnel a la gestion intégrée de I'eau et les programmes de I'UE, alors ce
taux atteint 2%. De plus, si I'on integre les dépenses consacrées a I'amélioration des
systémes d'approvisionnement en eau des villages et celles consacrées au développement
et au fonctionnement des stations de traitement des eaux usées, alors le pourcentage des
dépenses consacrées a la gestion de la demande en eau s'éléve a 30%.

L'intégration de la gestion de la demande en eau dans des programmes de formation des
établissements d’études supérieures et dans les établissements de recherche est faible et
les efforts en ce sens devraient étre accrus.

Les actions possibles pour atteindre les objectifs fixés ou proposés en termes de gestion de
la demande en eau ont été identifiées et sont, par ordre de priorité : le contrble des fuites;
l'augmentation du prix de I'eau; la réduction de la demande par habitant par I'éducation a la
préservation; la réduction de la surface totale des cultures irriguées; le changement des
systemes de cultures (choix de cultures efficientes); de nouvelles améliorations en termes
d’efficience de I'eau d’irrigation; la limitation des utilisations de I'eau; et ['utilisation d'eau
recyclée pour certains usages.

by

Chypre participe a un certain nombre d'initiatives et de programmes de coopération
régionale qui pourraient étre utiles pour les activités relatives a la gestion de la demande en
eau. A ce jour, le réle de ces dernieres reste au niveau de l'information, de I'échange de
connaissances et de la formation par la participation a des séminaires et ateliers.
Considérant les problémes de rareté de l'eau auxquels le pays doit faire face et le
relativement faible budget consacré aux activités de gestion de la demande en eau, des
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propositions visant a renforcer la contribution de la coopération et des politiques d'aide au
développement a la gestion de la demande en eau devraient étre formulées. Des projets
pilotes visant a démontrer la viabilité de la gestion de la demande en eau et de politiques
d’efficience, a promouvoir et réglementer l'installation de simples appareils économiseurs
d'eau seraient également appréciables. D'autres projets de gestion de la demande eau
pourraient inclure : un état des lieux des expériences de gestion de la demande et de
contrdle de la pollution dans la région, l'identification et 'examen des stratégies et techniques
pouvant étre répliquées, un état des lieux des campagnes de sensibilisation efficaces sur les
économies et la protection de l'eau et leur adaptation aux conditions socio-économiques
locales.

La mise en ceuvre de la Directive Cadre sur I'Eau de I'UE devrait permettre de donner un
nouvel élan aux politiques de gestion de la demande en eau basées sur I'utilisation d’outils
préconisés pour maintenir ou atteindre le bon état écologique des ressources en eau.
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lIl. NATIONAL STUDY

1. Introduction

The report presents the water situation in Cyprus, its current evolution and the likely
consequences. It elaborates on the necessity and the expected benefits of water demand
management. Sets of indicators and objectives are presented that are essential in the design
of the “efficiency plans” announced at the Johannesburg Summit and the « water » section of
national sustainable development strategies. It aims to contribute to the Mediterranean
reflection on the problem and to regional sharing of experiences about water demand
management.

This report is in accord to the first priority field of action of the “Mediterranean Strategy for
Sustainable Development” (MSSD) adopted in November 2005 by the Contracting Parties to
the Barcelona Convention and the Barcelona Euro-Mediterranean Summit, which is
“integrated water resources and demand management”.

Cyprus is the third largest island in the Mediterranean with an area of 9 251 km?. Some 63
percent of the island is under the control of the Government of Cyprus, with the remainder
being under Turkish occupation since 1974. Unless specified the figures used refer to the
areas under government control.

Two mountain ranges run east to west. The Troodos mountain range covers approximately
3500 km? in the central part and rises to nearly 2 000 m. The Kyrenia mountain range, along
the northern coast, covers 400 km? and rises to 950 m. In between these two mountain
ranges lies the central plain of Mesaoria covering 2 500 km?. The remaining land forms
narrow coastal plains which are good for agriculture. There are no perennial streams. Most of
the winter streams traversing these plains have deep alluvial beds in which substantial
volumes of groundwater can be stored.

The population of the island excluding tourism based on the year 2000 census? is 672500 of
which 74% live in the 5 main urban centres and 26% in the villages. Low population growth
rates, around 1 percent, suggest the population in 2020 to reach 800 000. The number of
tourists in 2006 is estimated to be 3.2 million reaching 4.3 million by 2020 at an average 11.3
overnight stays for each tourist as per estimates of the Cyprus Tourism Organization.

Cyprus with a semi arid climate has always been confronted with the problem of inadequate
water both for its domestic and its irrigation needs. At present, and after most of the water
resources of the island have been developed, the problem still persists. Since 1960, the
freshwater storage capacity was increased 50 times from 0.006 km® to 0.300 km®. Due to
aggravated water scarcity in the 1990’s seawater desalination was brought into stream. More
recently, a substantial amount of water is recycled.

The responsibility for water policy lies with the Council of Ministers. Executive power is
divided between the Ministry of Agriculture, Natural Resources and Environment (MANRE)
and the Ministry of Interior. MANRE has technical responsibility for water resources policy,
assessment and monitoring, but also for development and bulk selling water to end-users.
The Ministry of Interior through its District Office administration (DO) is responsible for
implementing and enforcing water-related laws including the issue of groundwater permits
and chairs the District Water Boards, Irrigation Divisions, Municipal Water Boards and Village
Water Commissions.

The Water Development Department (WDD) is responsible for implementing the water policy
of MANRE aiming to rational development and management of water resources both for the
supply and for the use. The role of WDD includes the mapping of water resources, the
planning, design, construction and operation of water supply infrastructure (including
domestic water supply and irrigation systems), sewerage and wastewater treatment (outside
the major urban areas) and the monitoring of the quality and quantity of water resources.
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Since 2004 Cyprus has joined the European Community and has harmonized its legislation
to the EU acquis. At present Cyprus strives to implement the Water Framework Directive and
other directives.

2. Major changes in the water situation in the country

2.1 Resources, their mobilization and unconventional water
production

The estimated® average annual renewable water resources per capita (island-wide),
excluding the quantities lost to the sea and the over-pumping) are 383 m®inhab/year. This
represents the maximum potential of water resources “offered by nature” on average. A part
only of these natural resources is exploitable because of various technical-economic and
environmental constraints.

Some 65% of the total annual water crop appears as surface runoff and 35% as direct
groundwater recharge. Of the total surface runoff only 45 percent, or 0.23 km?, (or 29 percent
of the total water crop) is lost to the sea. This indicates the high level of surface runoff
utilization and control achieved in Cyprus over the last 45 years. A large proportion of the
losses to the sea include overland flow and flow from minor streams which do not render
themselves for regulation and control.

Average island-wide renewable natural water resources based® on the period of 1951-1980?
in km®/year.

Infiltrating Spate Lost to the Stored in Average
into irrigation sea reservoirs Annual water
aquifers crop
Surface Runoff
0.14 0.04 0.23 0.10 0.51
Irrigation Lost to the Deficit created Direct
and sea by over- recharge of
Groundwater Domestic exploitation aquifers(b)
use
0.22 0.23 -0.04 0.27
Total water crop 0.78

(a) This is the last 30-year period for which data are available island-wide
(b) Not including infiltration from surface runoff

Since the 1960’s, Cyprus embarked in a program to increase water supply by constructing
dams and conveyance infrastructure. In the last 46 years the freshwater storage capacity
was increased from 0.006 to 0.327 km® being the total capacity of 108 dams varying from
small ponds to major dams.

The water storage capacity in Cyprus is about twice the average annual runoff and a good
degree of national water security was achieved in the face of unreliable rainfall. Many of the
dams spilt water over their spillways only during the very wet period of 2003-4 owing to their
large capacity with respect to annual runoff and the persistent dry spell that lasted during the
1990’s.

Of all possible dams that engineering can construct in Cyprus, a large list taken from the
more attractive opportunities has already been implemented. More dams are possible but
carry a high price tag: the cost of water from new sources is higher than the cost of water
that has already been developed. Currently a small dam (0.004 km® capacity) and two other
anti-flood dams are being planned (0.001 and 0.00002 km?®).

For the ten major dams or groups of dams of total capacity of 0.279 km? the Regulation Index
WAT_CO1' being the average flow of water resources controlled* compared to natural
irregular flow, has been calculated as being 69.7% (100x148/212). This indicator measures
the efforts made for the control of the irregular water resources by the construction of dams,
i.e. the annual security of supply®.
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Artificial recharge of aquifers is an ongoing practice but one that heavily depends on the
availability of surplus water. It is estimated that some 0.01km®*year on the average are
mobilized for this purpose.

Two desalination plants are presently in operation, one built on 1997 with a daily production
rate of 40000 cubic meters and the second since 2001, producing 51000 cubic meters per
day. Both are under the BOOT financial arrangement and use the Reverse Osmosis method.
The annual volume produced is 0.031km?.

A substantial amount of recycled water is reused and has become available for agriculture
and the urban and rural environment. Currently some 0.007 km?/year of tertiary treated
sewage effluent is used for agriculture and landscape irrigation. It is estimated that by the
year 2012 an amount of approximately 0.030 km?® of treated sewage effluent will be available
for use.

2.2 Water demand and pressure on resources

The total annual water demand is estimated? to be 0.266 km®. Agriculture is the main user
with 69% of the total water use. Domestic supply accounts for 25% analysed into 20% for the
residents and 5% for tourists. Industry consumes 1% , and 5% is considered to be used for
environmental reasons such as landscape irrigation and protection of special ecological
areas.

The water demand, total and by sector, and compared to the GDP, total and by sector as per
the MSSD-WAT_PO?2 indicator* is as follows:

The WAT_PO2 for the total water demand is 0.266 km®year, for agriculture is 0.182
km®/year, for domestic is 0.067 km?®/year, for industry is 0.0035 km®/year and for the
environment is 0.0125 km?/year.

On the basis of the GDP of US$15.4 billion” (est. for 2005)°, the water demand compared to
GDP for agriculture (3.5% of GDP) and industry (19.8% of GDP), have been calculated as
per the MSSD-WAT_PO2 indicator by computing the ratio of the demand for the agricultural
and the industrial water respectively over the agricultural and industrial contribution to the
GDP. The resulting figures are 0.338x10° km®US$ for the water demand for agriculture and
0.0011x10° km®*US$ for the industrial water demand.

The portion (in %) of abstraction from surface water (mainly from dams), from ground water
and from other sources of supply for each sector of water demand is shown in the Table
below (est. for 2000) :

Water demand by sector and source of supply (in %)

Sector/Source Surface water Groundwater Springs Desalination
Agriculture 43 57

Domestic 22 23 5 50
Industry 100

Environment 42 58

Total demand 37 49 1 13

Groundwater is still the main source of water supply, particularly for the agricultural sector
and in particular in areas outside the government-owned irrigation schemes.

The pressures exerted on the resources are measured by:

a) The Exploitation index of renewable natural resources (MSSDWAT_P03)! which

measures the relative pressure of annual abstraction, including volume losses during
transport, over traditional renewable natural water flow volume, surface and groundwater.

If the use of water in the non-government controlled area, grossly estimated to be about
0.063 km?®, is added to that of the government controlled area of 0.266 km? then the
island-wide exploitation index can be estimated.

"1US$=0.436 CYE
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The WAT_PO3 is estimated to be 42% or [(0.266 +0.063 km®/0.780 km®) x100].

Bearing in mind, and as mentioned earlier, that the quoted renewable natural water volume
represents the maximum potential of water resources “offered by nature” on average and
that a part only of these natural resources is exploitable because of various technical-
economic and environmental constraints, this indicator would be about 60% if only some
0.70 of the above annual water crop is deemed as available.

Countries are said to be facing water shortage when the volumes consumed represent over
50% of available water resources. When figures exceed 70%, the situation is qualified as
«critical ».

b) The non-sustainable water production index (WAT_CO03)' illustrates the importance of
non renewable groundwater de-stocking (fossil water) coming up to water demand. It
corresponds to the proportion of the total annual water withdrawals (including losses
during transport) deriving from fossil aquifer reserves and from the overexploitation of
water tables, expressed as a percentage.

In Cyprus there is no any significant abstraction from fossil water but there is an
estimated annual over-exploitation of 0.04 km? in certain aquifers. Thus WAT_CO3 is
estimated to be 15% or 100 x (zero fossil water+ 40 hm®/year)/266 hm®/year.

c) The emissions of organic water pollutants indicator (WAT_C09)" is the BODs measured in
industrial wastewaters multiplied by the average annual flow of the industrial wastewater
discharges (in kg per day). The magnitude of industries in Cyprus is rather small to
moderate, comparing to the magnitude of relevant industries in most European countries.
Nevertheless, a large number of small or medium size industries are spread out all over
the country. The pollution loads to the water resources of the significant industries is
estimated® to be 750 kg per day.

The Pollution load potentially reaching surface waters from urban wastes for an equivalent
population of 857 600 is estimated® to be 3500 kg/day, having in mind that some 45% is
treated, and the pollution load from animal husbandry activities is estimated to be of the
order of 20000 kg/day.

2.3 Degradations and threats affecting water resources,
facilities, ecosystems and population

The main degradations and threats affecting the water resources of the island (point source
and diffuse pollution) in order of importance are’: livestock waste, agriculture runoff and
infiltration (nitrogen, phosphorus, pesticides), climatic conditions (high); urban waste water
(5 large waste water treatment plants), industrial waste water (10 major industries and 31
other industries) and solid waste (5 major landfills) (medium); storm water and mines and
quarries (1 active copper mine, 9 abandoned mines) (low).

The most common water quality problem is the contamination of groundwater caused by
seawater intrusion®. The majority of the groundwater bodies have been overexploited for
many years, resulting in observed seawater intrusion in the coastal ones. Thirteen of the 19
groundwater bodies (68%) have been intruded to some extent or are at risk to sea water
intrusion. Low mean precipitation together with the great water demand and reduced
recharge caused by the construction of dams on streams feeding the coastal aquifers have
caused the decline of water levels and sea intrusion in most of them.

Major government irrigation schemes allowed intensive agriculture which due to excessive
use of fertilizers resulted in nitrate pollution. Also, aquifers in proximity to inhabited areas
receive direct sewage disposal in absorption pits. Nitrate ion concentration in these cases
usually exceeds 100 mg/I.

While groundwater is of very good quality in igneous rocks, in sedimentary rocks water is
generally hard (CaCO; of about 450-500 mg/l).

The climatic conditions affect directly the availability of water resources and their quality
especially when causing over-pumping. A statistical analysis of the records available over the
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hydrological years 1916-2000 demonstrated® that the precipitation time series display a step
change or shift around 1970. After 1970 the precipitation is significantly lower than over the
previous decades. The average annual precipitation of the recent period is 100 mm or more
lower than the average annual precipitation of the earlier period.

No specific Country objectives have been set up for 2015/2025 in regard to the water
resources other than the continuous effort for better management and conservation and
meeting the requirement of the Water Framework Directive which calls for the development
of River Basin Management Plans to maintain or bring the waters to good status by 2015.
Towards this goal, Cyprus has started implementation of the WFD (Articles 3, 5 and 6 have
been completed whilst 8 and 14 are currently being implemented).

A water general quality index (WAT_CO08)" indicating the percentage of control points
affected by the presence of pollution (organic, nutritive substances, heavy metals, pesticides,
etc.) is not readily available currently although extensive monitoring is being carried out for
nitrates, sea intrusion and quality of water in reservoirs, the water of which is used for human
consumption. Currently a monitoring program is being established to operate as of 2007
within the context of the WFD (surveillance and operational monitoring) of all water bodies in
the island.

The wetlands constitute economic, scientific and entertaining resources of great value. They
are subjected to many threats and their degradation leads to increasing risks of floods or
droughts, and to a deterioration of the natural environment. The indicator WAT_CO6!
measures the total area of wetlands in the country. The total area of wetlands included in the
RAMSAR Convention’ as significant is 3756 hectares (Akrotii Marshes area of 2171
hectares and the Larnaka Salt Lake of 1585 hectares).

Another threat of the water resources is the silting up of dam reserves which causes loss of
the original volume and life span of a dam. An indication of such problems is the “rate of
silting up of dam reserves (WAT_CO2)*. This indicator is calculated as the volume of the
mud (solid contributions) compared to the initial total reserve capacity of dams.

Although, there are a large number of dams in Cyprus and the water resources management
is very much controlled by their condition and water stored, no definitive study has been
made to date about their rate of silting up. This is probably due to the fact that for smaller
dams de-silting is often practised and most of the larger dams have been in operation for
less than 20 years a period which has observed reduced input due to low rainfall.

On the basis of studies performed on two reservoirs'® an estimate has been made for the
needs of this report. This estimate is based on 100tns/km?/year for the silting up rate of dam
reserves which amounts to about 180000tons/year which for a total of dam capacity of
0.290km?® amounts to 0.06% per year. For all the major dams of a total capacity of 0.290km?®
built in the period of 1953 to 2005 the estimated loss of storage amounts only to about 2%
(WAT_CO2). For small dams the silting at the above rate is serious and de-silting is often
carried out. For larger dams this rate appears not to create serious problem.

There are no studies permitting the evaluation of the degradation cost of water resources as
a % GDP. The same applies for an evaluation of human and economic impacts of floods.
The booming of constructions in floodable areas (riparian areas) but also within the
catchments affecting runoff through the increase of paved areas and infringement on
drainage areas is causing some concern. No estimates are available of the portion (%) of
such constructions in such areas in the last 30/40 years.

A number of measures'' have been proposed to help improve the situation as regards the
degradation and threats on water resources such as:

Levying a tax on mineral nitrogen fertilizers
Levying of a tax on pesticides

Subsidizing organic farming

Subsidizing livestock waste management
Set Abstraction Charges
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Upgrade of existing wastewater treatment plants

Desalination Plants to mitigate water stress

Artificial Recharge

Advice farmers on optimum operation from a water protection viewpoint

2.4 Access to drinking water and sanitation and collection and
treatment of waste water

The indicator of the_proportion of the population having a durable access to an improved
water source (total, urban, rural) (MSSD-WAT_P04)! covers the share of population supplied
with or having reasonable access to sufficient volumes of drinking water. The volume
required to satisfy metabolic, hygienic and domestic requirements is estimated at a minimum
of 20 litres per day and per capita. According to the Water Development Department®?, in
2005 all households in the part of Cyprus under government control had access to
continuous and wholesome supply of drinking water. All areas, urban and rural, have a
house to house water connection. Thus the MSSD-WAT_PO4 is practically equal to 100%.

The average water demand was calculated? in 2001 to be for the urban areas as 215
litres/day/capita (gross) or (180 net), and for the rural areas 180 litres/day/capita (gross) or
(150 net). The per tourist per stay night water demand is 465 litres, being the weighted
average of a survey over 65 hotels of various categories for the years 1996 to 1998.

It must be noted though that on many occasions the water supply depends on the vagaries of
weather as during the prolonged drought of 1997 -2000 when water was made available on a
number of days per week. The situation has improved and no shortage has been
experienced since the start of the operation of the second desalination plant. In the year
2000 the average shortage was of the order of 23.4% of the normal demand.

The indicator of the proportion of the population having an access to an improved sanitation
system (total, urban, rural) (MSSD-WAT_PO05)" represents the share of population having
access to basic sanitation systems, installed in homes or in the immediate vicinity, for the
evacuation of human faeces (public sanitation network, septic tank...). The whole of the
population has access to such sanitation facilities as defined by WHO". Thus the MSSD-
WAT_POS5 is equal to 100%.

The share of collected and treated wastewater by the public sewerage system (WAT_C10)*
being the proportion of wastewater produced that has been subjected both to collection from
a collective network (from households, local authorities or industries) and has been
adequately treated to allow its discharge into the environment without impact on human
health or on the ecosystems is reported'® ** to be by 2005 as 60%. This is further analyzed
as follows:

e For the 6 main urban agglomerations of 473000 population (census of 2001) and
estimated 545000 population equivalent, 395830 are connected or 73%.

e For 36 rural agglomerations of 91750 (census of 2001) and estimated 130000 population
equivalent, 11500 are connected or 9%.

Thus the total population connected is 407330 out of 675000 or 60%. In this regard, urban
waste water is domestic wastewater or the mixture of domestic wastewater with industrial
wastewater and/or run-off water, and an agglomeration is an area where the population
and/or economic activities are sufficiently concentrated for urban wastewater to be collected
and conducted to a treatment plant or to a focal discharge point.

The share of industrial wastewater treated on site (WAT_C11)" refers to the proportion of
wastewater produced by industry and receiving autonomous treatment that is adequate to
allow it to be discharged into the environment without impact on human health or
ecosystems. It represents the ratio of the volume of industrial wastewater treated by non-
public treatment plants to the total volume of wastewater produced by industry.

The magnitude of industries in Cyprus, according to their production rate and consequently
to their wastewater flow rate, is rather small to moderate, estimated® at 0.003-0.004
km®/year. In the database of the Environment Service, 262 industries are listed. A large
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number of them are established within designated industrial areas and others are spread out
all over the country. Some 41 industries are considered as being significant.

One wastewater treatment plant located in the area of Vathia Gonia of a capacity of 2200
m®/d, treats industrial sewage transported by trucks mainly from the areas of Nicosia and
Larnaka (0.0008 km®year). Some 62 industries dispose their wastewater to this plant.
Twelve industries have their own treatment plant and dispose only their sludge to Vathia
Gonia. Moreover, there is also an industrial wastewater treatment plant in the Ypsonas
Industrial area at Limassol for chemical and biological treatment for different industries in the
area. The sludge from this treatment Plant goes to Vati 5 km north of Limassol. This sewage
plaglt of capacity of about 550 m*/d of wastewater (domestic or industrial) receives 0.0002
km®/year.

The total industrial production including the Vathia Gonia and Vati, but excluding the cooling
water used by the three Power plants which is returned to the sea, is estimated to be about
0.0034km®/year. Also the wastewater produced by animal husbandry activities is excluded
(for example the wastewater from piggeries alone is estimated to be 0.0016 km®/year). To
this figure a 10% is added to cover other smaller industries with insignificant flows. Thus the
total industrial production is estimated to be 0.0038km®/year.

The industries with an autonomous treatment plant including cooling water for wine
producing industries but excluding that of the Power Plants and the production of the Vathia
Gonia and Vati, amounts to 0.0014 or 0.0024 km®/year, if cooling water is included, except
for the Power Plants.

Thus and although exact figures are not readily available, it is roughly estimated that
WAT_C11 is of the order of 40-60%.

3. Improve efficiency in the sectors of activity using the water demand
management policies

3.1 Data and indicators
Water for agriculture (irrigation water)

The total water demand for agriculture (as per indicator WAT_PO2)" is 0.182 km®year, and
the water demand for agriculture compared to the GDP 0.338x10° km*/US$.

The permanent crops consume 59% of the total agricultural irrigation water demand?,
whereas vegetables consume 41%. The latter are reduced in years of low rainfall and limited
water supply. Of the permanent crops, 32% of the total water demand is taken up by Citrus
and 11% by deciduous crops followed by Olives (5%), Table Grapes (3%), Bananas (2% and
other crops (6%). Of the annual crops, open-field vegetables take up 22.5%, Potatoes 9.5%
followed by Fodders (7%) and Greenhouses (2%).

Detailed information needed to calculate the Efficiency index of irrigation water use (MSSD-
WAT_PO1)! is not readily available. Assessments suggest that the irrigation network in
Cyprus is highly efficient’. It generally consists of closed systems with an overall
conveyance efficiency averaging 90 to 95% when newly installed. Field application efficiency
averages 80 to 90%. Incentives to farmers in the form of subsidies and long-term low interest
loans for the purchase and installation of improved irrigation systems together with an
extensive demonstration program convinced farmers that improved irrigation methods,
initially sprinklers for vegetables and the hose/basin method for tree crops, to be followed by
micro-irrigation systems, not only saved water but also led to increased yields. As a result,
the area irrigated by surface irrigation methods has declined from about 13400 ha in 1974 to
less than 2000 by 1995 while the area equipped for micro-irrigation has increased over the
same period from about 2700 ha to almost 35600 ha. There are few margins for further
improvement in water application efficiency. The areas irrigated by surface irrigation methods
are mostly cropped with deciduous trees and are found in the hilly areas of the country. They
are usually irrigated from small springs which do not lend themselves easily to the adoption
of improved irrigation techniques.
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Detailed information as to the surface equipped with modern irrigation systems (indicator
WAT_C04)* is not readily available but it is estimated™® that currently the on farm irrigation
systems comprise 90% micro-irrigation, 5% sprinkler irrigation and 5% surface irrigation.

The total unit cost for irrigation water supplied through the Government Water Works has
been estimated®’ at 0.264 US$/m* (or 0.115 C£/m?) for 2005. This corresponds to financial
costs only since for that year environmental and resource costs were set to zero.

The Cost Recovery Rate (CRR) for irrigation supply provision by the Government Water
Works (2005) has been estimated'’ to be 76.62%. This has been calculated as follows:

For each of Government irrigation project, financial costs (including capital cost, operation
and maintenance costs, and administrative costs of the Water Development Department),
environmental costs and resource costs were assessed, and related to irrigation supply and
use. The financial unit cost associated with the provision of irrigation water has been
estimated at 0.264 US$/m* (or 0.115 C£/m®) for 2005, on the basis of the projected volume of
sales. For the same year, environmental costs associated with water supply for irrigation
from the Government Water Works was assumed to be zero. These in general constitute a
minor amount of the total cost (only computed for groundwater abstractions). Resource costs
allocated to irrigation water were equal to 0.071 US$/m?* (or 0.031 C£/m®) in 2001 and zero
afterwards, given the fact that after 2001 no domestic deficit is experienced.

Considering the water demand for agriculture compared to the contribution of agriculture to
the GDP of 0.338x10° km*US$ and the volume produced per US$ cost of irrigation water
supplied by the Government works of 3.78x10° km®US$, on the basis of the unit cost of
0.264US$/m?, (or 0.115 C£/m?), it is deduced that the value added is negative and it amounts
to 3.44x10° km3/US$ which for 2005 corresponds to some 52.9 million US$ loss. The latter
indicates that economic growth on the basis of irrigated agriculture is inversely proportional
to the water demand for irrigation.

It should be noted that a significant amount of irrigation demand (i.e. 57% - 0.1 km®year)
occurs® within the Government Irrigation Schemes. In general, some 43% of the average
annual water demand for agriculture is from surface water, mainly from dams, and 57% from
groundwater sources, mainly wells and boreholes. Only a very small proportion is derived
from waste water.

Domestic water (including for tourism)

The total domestic water demand based on the estimations® for the year 2001lis 0.067
km®/year (MSSD-WAT_PO2), being 25% of the total annual water demand and analyzed into
20% for the residents and 5% for tourists. The domestic demand is met from surface water
stored in dams (22%), groundwater (23%), springs (5%) and from desalination (50%). The
per capita consumption for the urban areas is 215litres/day (gross) or 180 net, and for rural
areas 180 litres/day (gross) or 150 net. The calculated demand per tourist per stay night is
465 litres.

Bulk water supply provision for domestic use falls under the responsibility of the Water
Development Department (WDD) of the Ministry of Agriculture, Natural Resources and the
Environment. On the user level, domestic water supplies are managed by the Town Water
Boards in the major metropolitan areas, by Municipal Authorities in other municipalities, and
by Community Boards for village water supplies.

The Efficiency index of drinking water use (MSSD-WAT_P01)" varies between the major
cities where the water distribution is controlled by Water Boards to that of some major towns
where the municipalities manage the distribution of water and to village water supplies where
the village authorities are responsible. The quoted rates® for unaccounted water in 2005 are
19 -28% for the main cities, 24 -46% for the Municipalities and 28 — 47% for some major
villages. Thus, the efficiency index is 81 to 72%, 76 to 54%, and 72 to 53% for the main
cities, the municipalities and the villages respectively (see a case study in Box).
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A CASE STUDY? — “Limassol Water Board (LWD)”

The LWD established in 1951 is a non-profit, semi-government organization responsible for
the supply of potable water at affordable prices that would provide enough revenues for its
operations and projects, to the town and environs of Limassol of 150000 people.

Any increase in the water rates charged by the Board requires the approval of the Government
first and then of the Parliament.

The Board maintains a comprehensive database for all its consumers, which allows quick and
accurate issuing of water bills and retrieval of consumer information.

In 1985, the LWB embarked on network improvement and a major extension of the distribution
system (pressure zones with adequate storage reservoir capacity). A comprehensive Supervisory
Control and Data Acquisition system (SCADA) with remote terminal units installed at all sources
of water, reservoir and pumping station sites with its central control room at the offices of the
Water Board was commissioned in 1988.

In late 1980 the Water Board embarked on a detailed programme of leakage management. The
reduction of the non-revenue water over the years is very impressive, from 25% in 1987 to about
16% in 2002.

The demand management of the LWB includes:

e promotional campaign through television, radio and leaflets to increase public awareness for
water conservation;

e production and distribution of 100000 plastic water bags for use in toilet cisterns;
e hosepipe ban for washing cars, pavements, patios, etc.;

e public awareness programs to promote water conservation;

e promotional leaflets on water conservation sent with water bills.

Application of the restriction measures on the supply of domestic water as stipulated by
Government on the occasion of droughts.

The above actions resulted in an overall reduction in the use of domestic water of approximately
only 15% per annum, proving that the supply of water to the domestic sector is to a large extent
inelastic.

% C.N. Charalambous (2003): “Effective Water Utility Management” A Case study — Limassol
Water Board (Conference on “Integrated Water Management, Policy Aspects 19-21 June 2003
ARI, Nicosia-Cyprus)

In 2004, bulk domestic water tariffs increased'® from 0.768 US$/m® to 1.032 US$/m* (or
0.335 C£/m® to 0.45 C£/m®) for the Water Boards of the metropolitan areas. The Water
Boards follow their own billings following approval by the House of Representatives and
depending on their own costs for the distribution and maintenance of the network. This price
per household includes fixed and maintenance cost of 12 to 14 US $ per quarter of the year
and a scaled structure depending on consumption varying from 0.22 to 0.9 US$ for the first
40 m® to 1 to 2.5 US$ for more than 60 m*® per quarter.

The total unit cost of the domestic water supplied by the Government Water Works for 2005
has been estimated™ ?° to be 1.612 US$/m3 (or 0.705C£/m3) analyzed into financial unit
cost of 1.37, environmental unit cost of 0.02 and resource unit cost of 0.222 US$/m?.

The cost recovery rate for financial costs has been estimated'®*° to be 73.07 % in 2005.
Incorporating environmental and resource costs, this percentage equals 62.07 % (or
indicator WAT_C12)".

All the Water Boards and most of the main rural towns have their own efficiency plans for
conserving water as a result of increased awareness of the problem of water shortage
experienced in the last decade due to the prolonged drought (see box with a Case Study).
This is reflected in the pricing structure for water consumption that is followed, the
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conservation campaigns and the continuous effort for renovating the water distribution
systems. The same policy is followed in most of the hotels where recycled water is used for
gardening and stickers placed for water saving.

Water for industry (including energy)

The broader industrial sector mainly consists of light manufacturing, mining and electricity.
The industrial sector uses the lowest volume of water, compared to the agriculture, domestic
and tourism sectors. It is estimated® that the total annual water demand of the Industry in the
year 2000 did not exceed 0.0035 km?.

The price of water for commercial-industrial establishments varies from one Water Board
area to another. In Limassol the fixed and maintenance fee is 96 US$ and the first 400 m*
per quarter of the year are charged at 0.43 US$/m? and 0.66/m? for consumption higher than
400 m”.

There are no estimates for the efficiency index of industrial water use (MSSD-WAT_PO1) but
these are expected to be of the same order as for the domestic supply as indicated above.
The same applies for the marketable industrial water cost recovery rate (WAT-C12).

3.2 Retrospective analysis

The scarcity of water on the island, the high cost of new water development projects and the
frequent occurrence of serious droughts led all concerned to recognize early on the value of
water demand management including the reduction of demand, control of water losses and
the control of user wastage.

Statistically serious droughts occur every 10 years or so and last from 1 to 3 years. An
extended relatively dry spell is on-going in Cyprus since 1991. An analysis of rainfall* has
shown that the mean island-wide rainfall has abruptly dropped by 100 mm during the 30
years of the period of 1970 to 2000 from the long-term average of 515 mm (1916-1970).

The basic objectives of the water policy as described in the Development Plans of the island
for 1994 to 2006 regarding improved efficiency in water use includes®:

e Securing a sustainable balance between supply and demand at the least possible cost;

e Promotion of demand management through technical and pricing mechanisms and
through appropriate information to the end users to keep in check increasing demands for
water;

e Application of irrigation water more in line with the actual crop water requirements;

e Change of cropping patterns in favor of crops with less water requirements and to annual
winter grown crops;

e Improvement of the operation, maintenance and control of the water works to ensure the
optimal exploitation of the existing works;

¢ Reduction of losses of domestic water from distribution systems and increase of the
efficiency of domestic water use;

e Emphasizing on high value crops;

e The protection of water resources from pollution, contamination, irrational use and sea
intrusion;

e Application of a Good Agricultural Practice Code;

e Re-use of recycled water from sewage systems;

e Creation of a correct water conscience and application of a policy and incentives scheme
for saving water;

e The promotion of the institutional, legal and administrative reorganization for the effective
management of water resources, through the establishment of a single Water Entity; and

e Harmonization to the extent possible of the water policy to the corresponding existing
policy of the European Union.

The objectives of the water policy have in the last 25 years shifted more towards water
demand management and to the use of non-conventional water resources in view of the
diminishing natural water resources remaining to be developed.
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A lot of the above objectives have been accomplished to varying degrees such as: improved
irrigation systems, control of the growing demand through price mechanisms, gradual
replacement of distribution networks, creation of water awareness, reuse of recycled water
and harmonization of legislation to the EU acquis. The water resources management is still
not considered efficient since the main technical responsibility rests with the Water
Development Department of the Ministry of Agriculture Resources, Natural Resources and
Environment while the legal enforcement responsibility rests with the District Officers of the
Ministry of Interior.

A selected number of implemented effective strategies towards improving water use
efficiency in the main sectors were:

3.2.1 Water for agriculture
Water conservation in irrigation techniques (micro-irrigation)

For the promotion of modern on-farm irrigation systems the "Improved on-Farm Irrigation
Systems" Project was adopted as early as 1965. Incentives such as subsidies and long-term
low interest loans towards the purchase and installation of improved irrigation systems
encouraged farmers to adopt such systems. The grant amounted up to 15% of the total cost
of the on farm irrigation system with the remaining given as a soft loan. Farmers were
convinced in using improved irrigation systems through extensive field demonstrations.

As a result of these efforts the flood-irrigated area has declined from about 13400 ha in 1974
to just over 2000 ha in 2000 while the land equipped with micro irrigation has increased over
the same period from about 2700 ha to 35600 ha.

There are few margins for further improvement in the water application technology. The 2000
ha, still irrigated by flooding are mostly cropped with deciduous trees in the hilly areas of the
country. Irrigation in these areas relies on small springs and does not lend itself easily to
improved irrigation techniques.

The success of this project was such that almost all irrigation water is currently applied
through modern on-farm irrigation systems. The on-farm irrigation systems comprise 90%
micro-irrigation, 5% sprinkler irrigation and 5% surface irrigation.

Water rationing

This has been extensively applied in an attempt to curtail the demand in periods of drought.
With the reduction of the extent of seasonal crops and provision of only sufficient water to
sustain permanent crops, irrigation demand was on certain occasions reduced to 67%. A
penalty for over-consumption was enforced. A subsidy of US$225 per unit of greenhouse
collecting rainwater was applied. Furthermore, funding of 20% was extended to the expenses
for installation of improved irrigation systems.

The current water situation (January 2007) as a result of an exceptional dry winter to date
and with the water stored in the Government reservoirs being only 22% of their capacity
compared to 47% at the same time last year led to new measures. The new restrictive
measures on the use of water for irrigation are implemented for 2007 (See box that follows).
These could be later adjusted depending on the weather conditions of the months to follow
until irrigation starts.

Table Restrictive measures by the Council of Ministers on the use of water for irrigation due to this
year (2006) drought.

Demand coverage (%)
Paphos. SCP except Kokkinochoria*
TS @ ey Chrygokhou Kokkinochoeia
Irrigation Project

Permanent 75 50 50
Seasonal 75 20 20
Fodder 100 100 100
Greenhouses 100 50 50
Playing fields (golf 75 20 20

etc)
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* until 5/6/2007 water will be provided beyond the scenario. On this date the water
used will be measured. After this date the restrictive scenario will be followed. Any use
beyond the approved quantities as above (+10%) will be considered as over-use and
will be charged accordingly

Conservation of groundwater

Water conservation measures are also enforced to whole groundwater areas. An aquifer,
where a serious shortage of water exists or is likely to exist, is declared by the Government
to be a controlled area. In this area “special measures” for the conservation of the water
resources and maintenance of water supplies are enforced and conditions are imposed
periodically on every permit for the extraction and use of groundwater. Water-meters have to
be installed on every well.

All the aquifers are monitored for water-level fluctuation, quality (sea-intrusion), groundwater
extraction and use. In addition, groundwater artificial recharge activities are carried out on a
permanent basis in areas where there is a problem of over-extraction and where upstream
dams have reduced the natural replenishment.

Water pricing

Irrigation water is heavily subsidized, by as much as 77 percent. The Government’s policy
towards agriculture is very generous and this has contributed to the selection of non-efficient
cropping patterns and even to the wastage of water. The present price (2006) of the water for
agriculture is US$ 0.23/m*.

In the Waterworks Law it is specified that irrigation water fees may be limited to 40% of the
average total cost of water. For non-governmental schemes, users such as Irrigation
Divisions, grants for an average of 65% of the construction costs are provided. The Irrigation
Divisions then set tariffs to cover O&M and the remaining capital costs. For government
schemes, tariffs are currently set to cover 34% of the weighted average cost of water
delivery. This translates into a tariff of US$0.23 per m® (or C£ 0.10/m3). These tariffs are
sufficiently high for farmers to use water-conserving technologies, but nonetheless are
equivalent to a considerable budgetary subsidy annually, which is the only direct subsidy to
irrigated agriculture.

Although the current tariffs may be encouraging the cultivation of high water consuming
crops, increase of prices to recover the full average unit costs would render the cultivation of
many crops, such as citrus, unprofitable. Furthermore, expensive surface water could lead to
excessive use of local groundwater supplies. This would result to saline intrusion and further
degradation of the aquifer reserves and also cause larger inequities between farmers
depending on government and those on non-government schemes. Raising tariffs to 38%,
and higher, of the average unit cost of water, could well discourage irrigated agriculture and
lead to further urbanization with all its associated social problems?.

Cropping patterns

In the period of 1970 to 1985 a large number of irrigation projects (dam construction and
irrigation networks) were studied and implemented. At the planning stage of each project and
depending on the water supply reliability and the economics of the project as well as land
resources and climatic conditions, a cropping pattern was selected and proposed to the land
owners. This has ensured to a high degree a water demand management at the farm level.
Nonetheless, certain crops were not profitable at the fixed water charges and farmers
avoided planting such crops replacing them with higher profit but more water consuming
crops (for example bananas).

Raising “water awareness” and educating farmers

Public awareness campaigns are promoted through advertisements, spots and articles in the
media, publication of pamphlets, posters etc. Additionally, weekly half-hour television and
radio programs of the Ministry of Agriculture for the farmers and spots on water conservation
have proved to be very effective. The daily contents in the reservoirs are published in the
daily press. Also, through the extension service of the Department of Agriculture training for
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the farmers on the use of irrigation water scheduling and frequency has been provided. This
has resulted to an effective water demand management.

Reuse of treated sewage effluent

The reuse of tertiary treated effluents for irrigation purposes releases good quality water for
domestic purposes. This has been practiced for quite some time for the irrigation of the
amenity areas of the hotels. A very small amount of treated effluent is also used for the
irrigation of sports grounds, for ground water recharge, and for the irrigation of agricultural
lands for research purposes.

For the establishment of water reuse projects, the Government undertakes all the costs
concerning the construction and operation of the tertiary treatment facilities and the
conveyance of the treated effluent to the farms. Reuse depends upon the readiness of the
farmers to accept it. A campaign to convince farmers to accept treated sewage effluent has
been undertaken. Use of this extra resource is gathering momentum.

3.2.2 Water for domestic supply, including for tourism
Reduction of unaccounted water

The Water Boards of the major urban areas made serious efforts in recent years to minimize
unaccounted for water. These resulted in a reduction of this percentage from around 29% to
less than 20%. A telemetry based Management Information System has also been
introduced that enables them to supervise the distribution system on a continuous on-line
basis and to optimize the operation of the distribution system taking immediate action on
suspected leaks.

Old distribution networks in major urban areas and in particular in rural areas are being
gradually replaced. The Auditor General of the Republic records the discrepancy between
water bought by water distributors (Water Boards, Municipalities, and Village Water
Authorities) and the water sold. This is presented in the annual report to the Government with
suggestions as to the extent of water and income lost.

An ingenious approach of some Water Boards directed to the individual consumer has been
to include with their water bills a graphical presentation of their water consumption registered
in the monitoring periods of the last year. This has been very effective in letting the consumer
realize any abnormal consumption that might be due to faulty plumbing.

Legislative measures for water conservation (“hose ban”)

The water conservation (Special Measures) Law of 1991 applied within Water Board areas,
Municipalities and Village water supply areas, stipulates that any person using water through
a hose for washing sidewalks or streets, verandas and vehicles is guilty of a criminal offence
and could be imprisoned for up to 3 months and or be fined up to 700 US$ or both.
Policemen or other licensed persons (WDD personnel) having grounds to believe that a
person is committing such an offence could issue a fine (extra-judicial) of up to 35 US$
(adjusted to 70 US$ in 1998) in lieu of taking this person to court.

Water pricing

Water for municipal including industrial, commercial and tourist purposes is sold at full cost. It
should be noted that in the last seven years the water tariff for the domestic sector does not
reflect the full cost as formed with the recent introduction of the comparatively expensive
desalinated water. This in effect constitutes a subsidy of as high as 34 %. The present price
(2006) of the water to the domestic sector is US$ 1.03/m?® (C£0.45 /m®).

The water tariff structure imposed by the Water Boards for all major urban areas is made of
two parts: a fixed charge and a volumetric charge. Tariff rates are progressive; e.g. the
volumetric charge increases as consumption increases. This progressively promotes water
conservation.

Metering at individual household level is universal in Cyprus.
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Rural water supply is partially subsidized for capital expenditures to a degree varying
according to the population and other factors, varying from 83% for communities with less
than 100 people, to 50-75% for more.

Incentives for the use of marginal water for gardening and other purposes

The encouragement through subsidies for the use of lower grade water for non-potable
needs has been quite successful (e.g. subsidy for the drilling of wells within urban aquifers of
marginal water quality for garden watering and other household uses, connection of low
grade water sources to WCs and for the installation of systems for recycling “grey” water).

It is estimated? that the domestic water that is saved every year from the connected private
wells to lavatories since 1997 is 0.002 km®. The annual water saved from the treatment and
reuse of “grey” water since 1999 is 0.001 km®.

The subsidies scheme for using lower grade water is shown below (see box):

Subsidies for water conservation
1. Well drilling for garden irrigation (670 US$)

Subsidy for well drilling for home gardens for households connected to the water distribution
networks of all municipalities and villages (subject to well permit and inspection of site after
permit and before drilling).

2. Connection of well with lavatories (200 to 700 US$ depending on the number of households
connected)

The subsidy covers connection of wells with home lavatories, schools, offices, shops, institutes
etc connected with distribution networks of all municipalities and villages for the purpose of
conserving drinking water (estimated up to 28%) that is used for lavatories (subject to application
inspection and provision of technical advise by WDD)

3. Installation of a system for the recycling of grey water (1375 US$ for each homestead and
60% of the cost for the installation of such a system for the rest of the cases.)

The subsidy covers installation of a system for the treatment of grey water and its reuse in
lavatories and garden irrigation of a household, school, playing grounds, swimming pools, gyms,
hotels, industries etc., connected with distribution networks of all municipalities and villages. Grey
water is the water that comes from bathtubs, shower, wash-basins, cloth-washing machines,
water from vegetable and fruit washing. The saving of water is expected to be about 33%
(subject to application, inspection and provision of technical advice by WDD)

Water rationing

On the occasion of drought, very frequent in the last 20 years, water rationing measures
were implemented such that water was supplied to households for as little as two or three
days per week and this for only a few hours each time. Enforced interrupted supply allowed
the reduction of water supplied for domestic purposes by as much as 20% of the normal
demand. This measure has not been applied in the recent years after the operation of the
second desalination plant.

Raising “water awareness” and educating consumers

The continued campaign through schools (classes, competitions, handouts, etc.), the media
(television and radio), posters, letter franking, stickers etc., encourages water saving by the
consumers. During 2005 Officers of the Water Development Department provided lectures to
26 public elementary schools. Water saving information documents was distributed to
elementary and high schools, Municipalities and Communities.

3.2.3 Water for industry, including energy (industries not served separately)

As mentioned earlier, the industrial sector uses the lowest volume of water of all economic
sectors. No particular effort regarding water demand management has been made towards
this sector except those applying for the domestic sector.
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Main obstacles encountered for better efficiency in water management are:

e Fragmentation of responsibility in water management (technical matters versus legal and
management responsibilities). Need for the establishment of a single authority for water
management;

e Lack of an umbrella law covering water. Legislation on water has evolved on an ad hoc
basis resulting to numerous, complex, often duplicated statutory water laws with divided
authority. Recent laws harmonizing with the EU legislation is improving the situation.

e Relaxed supervision and control, light penalties, issuing of covering permits and
interference in the process by non-technical lobbies has caused a large number of illegal
drilling of wells.

e The water pricing; a uniform rate is charged for all government schemes. Bulk drinking
water tariffs are reviewed periodically in order to recover full operating costs, depreciation,
working capital and debt servicing in excess of depreciation. Changes to water tariffs by
the Water Boards, Municipalities and Village communities, especially uniform domestic
water tariffs, are difficult since these depend on local cost structures. Although current
tariffs may encourage cultivation of high water consuming crops, increasing the tariffs
would make many crops unprofitable. Furthermore as surface water becomes more
expensive, it could lead to excessive use of local groundwater and result to further
degradation of the aquifers. Parliament is reluctant to raise tariffs of irrigation water for
political and economic reasons since this might discourage irrigated agriculture and lead
to further urbanization with all its associated social problems.

3.3 Prospective analysis

In the Water Development Plan that has been worked out? for the period until 2015, among
other items, a systematic effort is to be made for the reduction of water demand by the
implementation and extend of subsidy for measures for water saving, and the development
of water awareness for the proper use of water. Additionally, the implementation of the Water
Framework Directive constitutes an integral part of the Government’s policy. The aim of this
Directive is the maintenance, improvement and securing the good status of waters by 2015
and the development of a River Basin Management Plan for this purpose.

Recent studies # ’ point out the need for reallocation of the water resources within the

various sectors considering that agriculture uses the greatest part whereas its GNP
contribution is very low. Cropping patterns need to be changed to high yielding crops and
least water consuming. Water subsidies for both agriculture and domestic use should be
phased out to promote water economy by the consumers. Conveyance and distribution
losses in irrigation and domestic networks need to be further reduced and water use
efficiency to be further improved. The water awareness campaign should continue at various
levels. Consideration should be made about charging groundwater, spring water and river
diversions for spade irrigation. Increase of the use of the treated sewage effluent for
agricultural purposes should be implemented.

Water charges when wisely applied, encourage profitable and efficient use of water and
discourage wasteful use. Currently, the water charges are flat for all the crops for normal
water demand while excess use of water is charged at full cost which is three to four times
the subsidized charge. The pricing mechanism for water is very important within water
demand management and should be integral to the water policy.

The WFD article 9 stipulates that account of the principle of cost recovery of water services,
including environmental and resource costs, in accordance with the economic analysis and
the polluter pays principle should be taken. Member states need to ensure by 2010 that a)
water-pricing policies provide adequate incentives for users to use water resources
efficiently, and b) adequate contribution of the different water uses, disaggregated, at least,
into industry, households and agriculture, to the recovery of the costs of water services,
based on the economic analysis.

The cost recovery of water services (domestic water) after the tariff increase of 2004 has
been assessed’ to reach approximately 73% in 2005. Currently, tariffs for irrigation
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freshwater are differentiated on a local basis. Since 2004, a gradual increase of tariffs is
being implemented. These are expected to reach the uniform charge of 0.25 US$/m?* (or 0.11
C£/m?) for all Government Water Works by 2007. The first effects of this reform are evident,
since recovery of financial costs has much improved and expected to have reached 77% in
2005.

Considering the various indicators as described in this report and the Plan Bleu’'s baseline
and alternative scenarios®’, a measure of the “pool of savings” possible by better water
demand management on current and forecasted water requirements is put forward for the
main sectors:

3.3.1 Water for Agriculture

On the basis of Plan Bleu'’s alternative scenario®® for transport losses brought to 10% and of
efficiency of irrigation brought to 80% the savings that could be expected in this sector are nil
since the irrigation network in Cyprus is highly efficient’®. It generally consists of closed
systems with an overall conveyance efficiency averaging 90-95 % when the systems are
newly established. Research may be needed to establish the efficiency of such systems after
being in operation for specified time periods. Field application efficiency averages 80-90%.

There are few margins for further improvements in water application efficiency in the hilly
areas of the country. These areas, still irrigated by surface irrigation methods, are mostly
cropped with deciduous trees with water from small springs which do not lend themselves
easily to the adoption of improved irrigation technigques. Thus, there are little margins for
further savings.

The forecast for the agricultural sector is that it is declining, in spite of the recent stabilizing
trends. However, the most probable assumption is that the agricultural sector, as a whole,
will continue to exhibit a stabilizing trend as the one observed in the past few years. The total
water demand for agriculture is currently 0.182 km®*yr and no significant changes are
expected® up to 2015.

The total water supplied for irrigation from all sources® for the Major Government Irrigation
Schemes was considerably smaller than the water demand, reaching a 46 % shortage in
2000. Recycled water could cover some of the needs in agriculture and save precious
freshwater for domestic purposes. At present about 0.003 km*/yr of treated sewage effluent
is used for agriculture and landscape irrigation. It is estimated that by the year 2012
approximately 0.040 km®/yr of recycled water will be available for agriculture and landscape
irrigation. Efforts and demonstrations should be made for farmer acceptance and effective
use of this new source of water.

3.3.2 Domestic water and for tourism

On the basis of Plan Bleu’s alternative scenario® for losses in the domestic water sector
brought to 15% and leakage by users brought to 10%, the savings that could be expected
both for the current estimated losses and on the forecasted demand are as follows:

The quoted rates®® for unaccounted water in 2005 are 19 -28% for the main cities, 24 -46%
for the Municipalities and 28 — 47% for some major villages. Thus, the efficiency index of
drinking water use (MSSD-WAT_POl)l is 81 to 72%, 76 to 54%, and 72 to 53% for the main
cities, the municipalities and the villages respectively.

At an assumed population annual average growth rate of approximately 2.0 % and an
overall positive trend of tourism growth, the water demand for urban and tourism uses is
expected®?! to increase significantly from 0.067 km®yr in 2000 to 0.083 by 2010 and 0.100
km?®/yr by 2020.

Reducing these losses to 15%, the overall savings on the current demand of 0.067 km3yr
could be in the range of 0.004 to 0.012 km®/yr. The savings increase to 0.006 to 0.018 km?®/yr
for the projected demand of 0.100 km*/yr by 2020.

Savings could also be materialized by the continued policy of subsidizing the installation of
reuse systems of grey water in lavatories and the irrigation of gardens of houses. It is
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estimated® that currently an amount of 0.0004 km®/yr of potable water is conserved from the
recycling systems installed (2003 Annual Report of the WDD'?).

3.3.3 Industrial water

In general, and in spite of temporary fluctuations, the industrial sector seems® to follow a
stabilising trend, both in terms of employment, as well as in terms of economic output. The
total annual water demand of the industrial sector may increase?® from 0.004 in 2005 to
0.005 by the year 2010 and 0.007 km®yr by the year 2020.

By applying the same rates of current losses as for the domestic supply, the savings that
could accrue if these losses are reduced to 15% would amount to 0.0002 to 0.0005 km?/yr for
current use to 0.0003 to 0.001 km®/yr by 2020.

4. Towards integrated policies for water resources and demand
management

4.1 Taking into account of the environmental objectives in
water policies

4.1.1 Water policies and the environment

A major forward water resources strategic planning was carried out on a large scale in the
mid-1960s. The national water plan prepared at that time, being project oriented, provided a
guide for projects development over the next 25 years. These activities have proved
effective in expanding the needed infrastructure and in developing strong technical capability
and extensive monitoring and data collection programs®. The entire infrastructure was
planned, designed and implemented at a time that environmental concerns were not as
prominent as at present, the main goal being at the time to increase the availability of supply
and reduce the loss to the sea to the minimum. As a result many environmental problems
have been created especially to downstream aquifers, ecosystems and users.

Most of the environmental problems on the water resources of the island are largely
attributable to a considerable extent to these past macroeconomic policies. Water resources
development policies in this period overlooked environmental considerations, and were
characterized by protectionism on agricultural produce, distorted resource valuation and
insufficient control, thereby discouraging "environmentally friendly" behaviour on water
resources by farmers, developers and public water utility agencies®.

The main environmental problems which are mainly associated with the water resources
management are: sea intrusion into the coastal aquifers mainly caused by over-abstraction
and occasionally by the reduction of natural recharge having been cut off by major surface
reservoirs; the deterioration of the groundwater quality of aquifers downstream major surface
reservoirs due to the reduction of the flashing effect of recharge; and the built up of nitrates®
due to increased agricultural activities as a result of increased surface water availability for
irrigation from surface reservoirs. Groundwater pumping from areas controlled by upstream
reservoirs continued to be at the same level as before the construction of the dams due to
the water pricing policy which charged surface water provided from the dams but not
groundwater developed by farmers. This has added to the environmental problems such as
reduction of ground water levels affecting in certain areas natural marsh areas and
aggravated sea intrusion further.

Changes in policies strengthening and taking into account environmental objectives in water
policies were formulated as early as 1991 with the enactment of the law on the Control of
Water Pollution (Law of 69/1991). In general the environmental policy in Cyprus has been
substantially revised as a result of the process of harmonization and with the accession to
the European Union®®. A large number of environmental laws and regulations formulate today
the new policy.

The Ministry of Agriculture, Natural Resources and Environment through the Water
Development Department and the Environment Service is gradually implementing the EU
Water Framework Directive which will strive to maintain the good status of waters and
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improve those bodies of water that have shown indications of deterioration. Nonetheless and
although the commitment and interest to improving environmental management is currently
strong, the institutional framework is, as yet, fragmented and weak.

4.1.2 The ecosystems’ water requirements

The ecosystem’s water requirements have been measured and the ecological pressures
acting on them have been considered and are integrated within the new policy that is being
formulated under the Water Framework Directive implementation.

The overall environmental demand has been estimated? to 0.019 km®year made up of 0.014
km?®/year for landscape irrigated areas and 0.005 for natural ecological areas. Some 0.005
km?®year of the landscape demand is covered from the domestic demand and 0.001 from
tertiary treated wastewater. Thus the actual additional water needed for the environment is
estimated to be 0.0125 km*/year made up of 0.0075 km®year for landscape (groundwater)
and 0.005 for ecological areas.

Landscape irrigation exists within the main towns and is covered from municipal water,
groundwater and treated sewage effluent and is made up of household and hotel gardens,
municipal parks and playgrounds. Subsidized drilling within the towns has helped in meeting
this demand from local marginal groundwater. Hotels and major playgrounds use recycled
water.

Ecological water demand other than that covered by rainfall is required in special ecological
areas which include the flora and fauna of riverbeds, lakes and marshes. Besides the main
rivers, important ecological areas are the Lemesos and Larnaka lakes and marshes.

The study’ for Articles 5 & 6 of the Water Framework Directive (WFD) for the Republic of
Cyprus identified only 5 natural lakes, which are all brackish or salt lakes as a result of the
dry Mediterranean climate of the island. These are of a high ecological value. The natural
salt and brackish lakes dry up regularly, but not every year. Both the salt and brackish lakes
contain typical species for these conditions.

The main natural lakes are the salt and brackish water bodies of Akrotiri and Larnaka. The
lakes of Larnaka are monitored and better studied. Data on Akrotiri are summarised in the
WDD’ s “Environmental study of the Akrotiri Salt Lake and wetlands and assessment of the
environmental impacts of the proposed water development works in Limnatis, Dhiarizos and
Ezousas watersheds” (1992). All the lakes lie within proposed Natura2000 sites but they all
suffer from human pressure.

The Akrotiri and Fasouri marshes ecosystem depends directly on the Akrotiri groundwater
body. There are no areas designated for the protection of economically significant species.
All other lakes are created by human as a result of damming of a river or the creation of
storage basins.

4.1.3 Instruments in water policies for ecosystems

Identifying these water bodies under the WFD presumes taking them into account within the
River Basin Water Management Plan for protecting, maintaining and or improving their
quality to keep them in “good” status.

The instruments that will be implemented within the water policy to ensure the safekeeping of
the resources as well as the good ecological state of the ecosystems are part of the
measures to be taken within the River Basin Management Plan that is currently being
developed, the draft of which is expected by the end of 2008 and start being implemented by
2009. This will be the result of the ongoing studies and the quantitative, surveillance and
operational monitoring that has been designed and is to start within 2007.

The success of the implementation of the River basin Management Plan will depend on the
political will and commitment of the government, the support of sustainability issues by all
political parties, the involvement and participation of local authorities and stakeholders and
NGOs and the realization by the private sector that there is no inherent contradiction
between economic development and the protection of the environment in general.
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4.2 Taking into account of water demand management in the
water policies

4.2.1 Past changes in water demand

The competitive tension between agriculture, urban growth including tourism, and the
environment is becoming quite apparent and more so during periods of drought?’. This
competitive pressure on the limited water resources of the island, and the conflicting use of it,
calls for a significant reallocation of this valuable resource.

The developed large irrigation demand has basically been the result of the large irrigation
projects constructed in the island. The built water infrastructure (large surface reservoirs and
irrigation projects) has been the result of master-plans, extensive and comprehensive
feasibility studies and sound workmanship. These structures needed to achieve a sufficiently
high internal rate of return to have a sound project for finance. This was accomplished by
including new lands for irrigation, creating thus a water demand that did not exist before.
Political lobbying and pressure from local farmers resulted also to including larger areas
under the commanded area of each project. To this, one should also add the changed
cropping pattern, from the one envisaged at the planning stage, such as high water
demanding bananas rather than table-grapes. These adjustments and non-technical
allowances are not uncommon for development works but this policy should have been more
prudent in view of the arid to semi — arid nature of the climate of the island. The results of this
expansion of irrigation become more pronounced on the occasion of droughts.

At the same time the successful policy of the Government for establishing Cyprus as a
quality tourist destination has developed a significant water demand for this very important
economic sector of activity.

Currently the total water demand is 0.266 km®year made up of 0.182 km?®/year for
agriculture, 0.067 km®year for domestic and tourism, 0.0035 km?®/year for industry and
0.0125 km?/year for the environment.

4.2.2 Trends for water demand with possible consequences

The forecast for the agricultural sector is that it is declining, in spite of the recent stabilizing
trends. The current demand for agriculture of 0.182 km®/yr is expected to continue without
significant changes up to 2015. The water demand for urban and tourism uses is expected?®
! to increase significantly from 0.067 km®/yr in 2000 to 0.083 by 2010 and 0.100 km®/yr by
2020. The industrial sector seems? to follow a stabilizing trend, both in terms of employment,
as well as in terms of economic output but it may increase from 0.004 in 2005 to 0.005 by
the year 2010 and 0.007 km®/yr by the year 2020. Thus the total water demand by 2020 may
increase by 13%. Meeting this demand will put an extra stress on the water resources or on
the economy if further desalination is put into stream.

The surface water resources have already all been practically developed. Of all possible
dams that engineering can construct in Cyprus, a large list taken from the more attractive
opportunities has already been implemented. More dams are possible but carry a high price
tag: the cost of water from new sources is higher than the cost of water that has already
been developed.

The groundwater resources are all over-pumped®® and the coastal aquifers exhibit sea
intrusion something that causes them to have been characterized as at being “at risk” under
the WFD definition” and will need to be managed in such a way so as to achieve good
quantitative status and good water quality.

4.2.3 Overall range of possible savings

The overall range of possible savings on the current and future demand by reference to the
hypotheses proposed by Plan Bleu is as follows:

The quoted water efficiency indexes WAT_PO1 for domestic water averages to 76% for the
cities and 64% for some major municipalities and the villages. Bringing this index to 85% by
reference to the hypotheses proposed by Plan Bleu, the possible savings in water through
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this measure are expected to be of the order of 0.004 to 0.012 km®/yr on the current demand
of 0.067 km®/yr increasing to 0.006 to 0.018 km®/yr for the projected demand of 0.100 km®/yr
by 2020.

For the irrigation water the water efficiency index is already quite high. It generally consists of
closed systems with an overall conveyance efficiency averaging 90-95 % and the field
application efficiency averages 80-90%. Thus, with the present technology no significant
additional savings could be expected.

4.2.4 Evolution of water policies

It can be said® that Cyprus is now entering a third era of water policy: The first having been
for water development and which prevailed through the period of 1960 to 1990; the second
being water conservation, which prevailed from the 1970s onwards; and the third being water
reallocation, the wave of the future. The sustainability of water resources and the
maintenance of their “good quality status” is also becoming of significant importance in view
of the need for the successful implementation of the Water Framework Directive.

The water resource development in Cyprus initially focused on groundwater because of the
high cost of surface water development. However, depletion of key aquifers, together with
rising overall demand necessitated a revision of this strategy. With independence in 1960,
the slogan, “not a drop of water to the sea”, determined the water policy of the Government.

In the 1960s the island’s water resources were comprehensively surveyed paving the way for
implementation of five major development projects. These projects, comprising ten dams and
using a number of local aquifers, provided 0.17 km® of water. Present storage capacity in
Cyprus is just over 0.300 km®. Schemes toward the replenishment and protection of
groundwater resources were also worked out and piped water to all towns and villages for
domestic and industrial uses was provided.

The basic objectives of Cyprus’s present water policy are to secure a sustainable balance
between supply and demand at the least possible cost; to keep in check increasing demands
for water by appropriate pricing mechanisms and information being passed onto the end
users; to apply irrigation water in line with the actual crops water requirements; to modify, as
much as possible, cropping patterns in favour of crops with lower water requirements or
annual winter grown crops; to reduce losses from the urban water distribution systems and to
increase the efficiency of domestic water use, and to emphasize high value crops.

In 1995 the World Bank conducted? the “Cyprus Water Planning and Management Strategy
study” instigated by the critical situation of water availability in the island resulting from a
series of dry years in the early 1990s. Recommendations from this study constitute a
platform for the developments in water planning and management and were reflected in the
Development Plan of 1999 to 2003.

This Development Plan includes construction of major and secondary water works
(mobilization of the water resources of the northern part of the Troodos Mountains that could
yield 0.018 km?®/yr); improve operation, maintenance and control of water works to ensure
their optimal exploitation; endeavor on the reuse of treated effluent; suppress evaporation
from reservoirs; improve domestic supply securing 180 and 135 litres/cap/day for the urban
and village population respectively; to remove dependency on the weather conditions
through using non-conventional sources; to promote demand management through technical
and pricing mechanisms; to promote institutional reorganization; protect water resources
from pollution and to harmonize with EU’s water policy.

Setting a price mechanism for groundwater will promote equity between the utilization of
surface water from irrigation projects which has a charge, to that of private tapping of
aquifers, promoting thus a reduction of overexploitation of groundwater.

4.2.5 Overall or local cost-effective studies

Water Banking® has been studied in 1999 and was suggested as a water management
strategy option facilitating voluntary temporary reallocation of water from farmers to domestic
water users and tourism. This would constitute an emergency drought water bank
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encouraging farmers to exchange for compensation their irrigation water to be allocated to
cities and tourism that are in need. This will allow critical and high-value water demands to
be met by sectors that add significant value to the economy in contrast to irrigating farming,
but large water demanding, that makes a smaller contribution to the economy, without the
need for construction of additional capital intensive infrastructure (desalination plants).

Farmers have invested heavily in farming, and so even if Government legally retains all water
rights, it is not politically feasible to unilaterally reallocate water away from agriculture. A
Water Bank will seek the cooperation of farmers willing to take cash in lieu of irrigation water.
The price to be paid to farmers will be set based on the quantity of water required for
reallocation and the profit that the farmer would normally have expected from his produce. In
years when reservoir storage is ample and irrigation water available, farmers may put their
fields back into production.

The study showed as a case study, a 13% increase in the reliability of the major Southern
Conveyor Project water supply system (0.176 km?® total capacity of all dams included) when
considering its capacity to meet the full domestic demand of 1999.

The Requlation of the Market for Irrigation Water in Cyprus —Facts, Policies and Options has
been studied® in 2001 on the request of the Department of Agriculture providing expert
advice and consultation in the area of pricing of irrigation water supplied by government
works only, and the subsidy involved.

The basic recommendations are: a study for the possible selective bias of current water
pricing in connection to farmers using ground water; a more aggregate way of calculating the
cost of domestic water to be worked out including the scarcity of the resource; application of
the Balance Budget Method for the irrigation water costing as for the domestic water; use of
one cost for all waterworks in the island; the cost of the persistent under-utilization of the
reservoirs not to be charged only on the farmer; to work out as a pilot study the new costs for
domestic and for irrigation water as suggested for 1995 and 2005; increase of the price of
irrigation water by 35% to reach US$ 0.20/m?, a price which may still be deemed by the EU
that it contains subsidy, something that will need to be supported; announce the raise in price
together with a raise in price of domestic water and the set up of a Water Entity; rationing of
water on the occasion of drought to continue on the basis of existing criteria associated with
auction for the remaining available quantities of water to the users; a Drought Contingency
Plan to be incorporated in the legislation; increase of the irrigation water price by 35% may
not be considered sufficient to cover the full economic cost on the long run as preferred by
the WFD unless local conditions can allow for this; an annual publication “Water in Cyprus” is
suggested which would include time series data on demand, supply, cost and prices for all
sources of water; this publication to be discussed annually by the House of Representatives
at a specified date.

Other recent studies (2004) regarding the overall cost for irrigation water*’, domestic water*®
and recycled water® as well as cost effectiveness analysis'' and economic analysis of water
uses® have been carried out within the study for the implementation of Articles 5 and 6 of the
Water Framework Directive in the island. These studies provide the calculated cost of
surface water provided from Government Works for irrigation water and for domestic supply
together with the cost recovery rates for the same.

The total unit cost for bulk domestic water supplied by the Government through the
Government Water Works in 2005 has been estimated®® at 1.6 US$/m?>. This corresponds to
1.37 US$/m? for financial cost, 0.22 for resource cost. The environmental cost has been
estimated to be 0.21 US$/m°. The total unit cost for irrigation water provision has been
estimated at 0.26 US$/m°, corresponding to financial costs only. The financial unit cost
associated with the provision of recycled water has been estimated at 0.60 US$/m? in 2005,
being approximately equal to the average financial unit cost for the period 2001-2005.

The Cost Recovery Rate (CRR) for irrigation supply provision by the Government Water
Works (2005) has been estimated"’ to be 76.6% and for domestic supply 73.1 %, and 62.1 %
if environmental and resource costs are incorporated. For recycled water the recovery of
financial costs in 2005 was low, reaching 15.4% due to the reduction of tariffs in 2004 (to
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0.09 US$/m®. The studies indicate that for recycle water pricing policies should be
disconnected from its financial cost as an incentive to promote its use and improve social
acceptance. Currently, the main aim of the Government policy is to promote the use of
recycled water in an effort to conserve freshwater resources where and when this is possible.

The reports™ also suggest that a study on affordability issues, complemented with estimates
on price elasticity and demand curves is conducted. This will be particularly useful when
judging the economic implications of measures, in order to identify measures with
disproportionate costs.

Prominent place among the list of supplementary measures to be considered within the River
Management Plans required under Article 11 of the WFD are: legislative and administrative
instruments; economic or fiscal instruments; codes of good practice; abstraction controls;
demand management measures (inter alia, promotion of adapted agricultural production
such as low water requiring crops in areas affected by drought); efficiency and reuse
measures (inter alia, promotion of water-efficient technologies in industry and water-saving
irrigation techniques), and educational projects.

4.2.6 Main economic and financial indicators related to water demand
management

The public expenditure and investment devoted purely to water demand management as
indicated in the Development Expenditure budget of the Water Development Department for
2006 of US$ 37.8 million was US$ 0.28 million or 0.7%. This amount was devoted to the
subsidies for drilling of private wells for non-potable uses, installation of household treatment
plants for “grey” water, connection of private wells to lavatories and for the water saving
campaign.

If on the above, the expenditure for training of staff on integrated water management,
implementation of the WFD and patrticipation to EU programs on sustainable water resources
management (US$ 0.48 million) is added, then the percentage devoted to WDM becomes
2%.

Furthermore, if the expenditure for improving Village Water supply systems (US$ 9.2 million)
and the expenditure for development and exploitation of treated effluent (US$1.4 million) are
considered and added to the above, then the percentage devoted to WDM becomes 30%.

The collection on costs derived from the revenue from treated effluent sales represents 0.6%
of the total revenue. If on this, the revenue from regional village water supply is added then
the total revenue becomes 9.2%.

4.2.7 Integration of water demand management in the programmes of the
Higher Level training and Research establishments

Efforts should be made to integrate water demand management in the programmes of the
University of Cyprus and other private Institutions of higher level. The Agricultural Research
Institute a Department of the Ministry of Agriculture, Natural Resources and Environment,
conducts applied and basic research, with the objective to increase yield and improve quality
of agricultural production by methods that are environmentally and socially acceptable.
Among its interests is the “water use and environment” and has been involved in research of
developing methods for efficient and effective use of water and fertilizers and for the safe use
of treated domestic waste for irrigation. These activities could continue and expand to include
other aspects of water demand management especially for agriculture.

4.2.8 Possible actions to reach Water Demand Management objectives

The possible actions in an order of priority to reach the objectives set or proposed in terms of
water demand management are as follows:

Control of leakages

The efficiency index WAT_PO1 for domestic water averages to 76% for the cities and 64%
for some major municipalities and the villages. Bringing this index to 85% is generally
considered as economical. Further control leakage may be uneconomic due to diminishing
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marginal benefits. The possible savings in water through this measure are expected to be of
the order of 0.004 to 0.012 km®/yr on the current demand of 0.067 km®/yr increasing to 0.006
to 0.018 km®/yr for the projected demand of 0.100 km*/yr by 2020.

Increase of Water Prices

The “water pricing” is an important component of the integrated water resources
management process. It is the most effective tool of “demand management” as the price of
water approaches its full cost. The highly subsidized irrigation water which accounts for
nearly 70% of the water consumed while the sector’s contribution to the gross domestic
product is less than 4%, needs to be checked. Thus, a review of the prevailing water
allocation and pricing policies should constitute a good response to demand management in
the effort to make the demand meet the supply available. In the same context, the impact of
uniform water pricing per sector as compared to differentiated pricing among different
regions and/or different uses needs to be evaluated.

According to the WFD, the irrigation water tariff needs to be increased to “adequate” cost
recovery. However, this target will be very difficult as a result of social, environmental and
economic effects of full cost recovery. Water policy for the agricultural sector may consider a
number of incentives and disincentives to conciliate water availability with demand and to
ensure that adequate food production and rural targets are achieved in exchange for the
substantial subsidy the sector is receiving. The matter is complicated by the traditional two-
tiered nature of water rights: users of government owned water systems pay the established
tariff, while owners of “old” water rights and wells do not pay. Under such circumstances, an
increase in water tariffs in the public systems is bound to encourage further overexploitation
and mismanagement of groundwater. Realizing a policy of uniform water rates over the
island remains a difficult problem.

Pricing largely controls typical household water consumption. At the present per capita
consumption rates demand may still be elastic. For lower demands it starts to become
inelastic to prices. Agriculture users are expected to be far more elastic than domestic users.

For domestic water, the cost recovery rate for financial costs has been estimated*® % to be
73.1 % in 2005. Incorporating environmental and resource costs, this percentage equals
62.1 % (or indicator WAT_C12). The Cost Recovery Rate (CRR) for irrigation supply
provision by the Government Water Works (2005) has been estimated'’ to be 76.6%. These
suggest room for price increase closer to the marginal costs which would control to some
extent the demand.

Reduce Demand per Capita through conservation education

Water conservation campaigns are an ongoing practice which become intensive in years of
drought and slacken decisively in years of plenty. People need to be educated with respect
to the results of wasteful consumption habits and at the same time be made to understand of
the existing water supply systems and the water resources of the country. The true value of
water needs to be realized by the average citizen. The effective ongoing campaign of ‘Save
Water, It is precious” should also be taken to schools in a more formal way.

Reduce total area of irrigated crops

Reduction of irrigated crops will directly reduce irrigation water demand. This is practiced
during periods of drought when water usage to farmers is restricted something that forces the
farmer to reduce the area of irrigated land. This practice should be extended beyond the
years of apparent drought since water scarcity is not a seasonal or occasional phenomenon
but rather something more endemic in the arid to semi-arid climate of the island.

Change crop planting patterns to more efficient crops

Crops that have a higher financial yield per unit of water should be selected, water being the
scarce resource. For example the case of the crop of “Colocasia esculanta— or Jerusalem
potato” is a high value crop that uses significant amount of water. It has a very high financial
yield per unit of land but very low per unit of water. The current cropping patterns should be
reviewed and water intensive crops and summer vegetables should be substituted with less
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water demanding crops such as flowers, aromatic plants and winter crops which rely more on
rainfall. Reallocation of water to more “efficient” crops is needed.

Improve Irrigation Efficiency

Irrigation efficiency is already high due to the wide use of drip irrigation and mini-sprinklers.
Not much increase in efficiency may be expected.

Limit water uses

The water conservation (Special Measures) Law of 1991 applied within Water Board,
Municipalities and Village water supply areas that limit wasteful water use, such as through a
hose, for washing sidewalks or streets, verandas and vehicles should be more vigorously
enforced. This could be extended to other wasteful uses of water such as grass lawns,
swimming pools etc.

Use of marginal water for certain uses

Expansion on the use of treated effluent for irrigation and the subsidized installation of
treatment facility and reuse of ‘grey” water for household uses as well as the subsidized
drilling of wells within urban areas for gardening and toilet flashing should be further pursued.

5. Taking into account of water demand management in the cooperation
and development aid policies

Cyprus through the Water Development Department participates in a number of regional
cooperation initiatives and programs that could assist in water demand management
activities. The role of these cooperation and development aid programmes and initiatives to
date remain at the level of information and knowledge exchange and to the training through
participation in seminars and workshops of Officers of the Department.

Such program is the EMWIS (Euro-Mediterranean Information System on the know-how in
the Water sector). EMWIS is an information and knowledge exchange tool between the
Euro- Mediterranean partnership countries, necessary for the implementation of the Action
Plan defined at the Euro Mediterranean Ministerial Conference on Local Water Management,
(Turin, 1999).

The Euro-Mediterranean regional water programme for local water management (so called
MEDA-Water), aims at the enhancement of regional cooperation in the areas of sustainable
and integrated management of water resources. The MEDA programme is the principal
financial instrument of the European Union for the implementation of the Euro-Mediterranean
Partnership. The programme offers technical and financial support measures to accompany
the reform of economic and social structures in the Mediterranean partners. The programme
may apply to States, their local and regional authorities as well as actors of their civil society.

The Meda —Water areas of action include: integrated management of local drinking water
supply, sanitation and sewage; local water resources and water demand management
(quantity and quality) within catchment areas and islands; prevention and mitigation of the
negative effects of drought and equitable management of water scarcity; irrigation water
management; use of non-conventional water resources; preparation of national and local
scenarios for the period until 2025 that enable precise objectives to be set and actions to be
taken for sustainable water management.

Very little advantage has been taken so far of the funding possibilities and know-how
exchange that these programs may provide. The WDD is active in a number of EU programs
such as: the Institutional and Economic Instruments for Sustainable Water Management in
the Mediterranean Region (INECO); the Development of Tools, Methods and Practices for
the Sustainable Reuse of Treated Urban Wastewater (DEMETRA), and active interest in
AquaStress an EU funded integrated project delivering interdisciplinary methodologies to
mitigate water stress problems, and many other.

Considering the water scarcity problems facing the country and the relative small budget
allocation for water demand management activities, proposals for strengthening the
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contribution of the cooperation and development aid policies for water demand management
should be worked out.

Pilot projects demonstrating the viability of water demand management and efficiency
policies and promoting a greater emphasis on water demand management and conservation
within the framework of integrated water resources management would be useful. Pilot
projects promoting simple water-saving devices (how such devices work, where to purchase
them, how to install them and what they cost and of course how much water they save)
would also be very applicable in the WDM efforts. At the same time regulatory authority over
use of water and the installation of water-saving fixtures through construction codes, customs
regulations and environmental issues, needs to be promoted.

Other projects that could have an impact on WDM efforts would be: a review of water
demand and pollution control experience across the region and identification and
examination of replicable strategies and techniques; and, a review of effective water saving
and water conservation awareness campaigns and adaptation to local socio-economic and
cultural conditions.

Admittedly, the water demand management sector shows a very poor attraction of
international private capital. Public development assistance for water demand management
should play a more significant role not only as a technical advisor but as a donor as well, by
providing sufficient incentives to users to use low water consumption techniques and fixtures.
Although, there is much interest and preoccupation of the public sector for water demand
management, the public development assistance devoted to water and the proportion of this
aid dedicated to programs of WDM (WAT_C14)*is very low.

The implementation of the E.U. WFD calls for measures to be taken for water management
to maintain the good status of waters. Water demand management is one of the tools that
can be used on this direction. Implementation of this Directive will develop a new impetus to
WDM Dpolicies.

6. Overview and conclusion
Recapitulative summary

Cyprus with a semi arid climate has always been confronted with the problem of inadequate
water both for its domestic and its irrigation needs. At present, and after most of the water
resources of the island have been developed, the problem still persists. There is no one
cause of water scarcity in Cyprus. A number of geographic, climatic, economic, and political
factors all combine to exacerbate the water problems. Innovative strategies are needed to
enable the continued growth and prosperity of Cyprus in the face of limited water resources
and frequent drought.

Of all possible dams that engineering can construct in Cyprus, a large list taken from the
more attractive opportunities has already been implemented. More dams are possible but
carry a high price tag: the cost of water from new sources is higher than the cost of water
that has already been developed.

The Regulation Index (average flow of water resources controlled compared to natural
irregular flow) has been calculated as being 69.7%. This indicator measures the efforts made
and the extensive control of water resources by the construction of dams, i.e. the annual
security of supply.

Two desalination plants are presently in operation producing 0.031km?year. A substantial
amount of recycled water is reused and has become available for agriculture and the urban
and rural environment. It is estimated that by the year 2012 an amount of approximately 0.03
km?® of treated sewage effluent will be available for use.

Agriculture is the main user with 69% of the total water use. Domestic supply accounts for
25% analyzed into 20% for the residents and 5% for tourists. Industry consumes 1%, and 5%
is considered to be used for environmental reasons such as landscape irrigation and
protection of special ecological areas.
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The Exploitation index of renewable natural resources is 42%. As this is based on the
maximum potential water resources “offered by nature” on average, and since only a part of
these (about 0.70) are exploitable because of various technical-economic and environmental
constraints, this indicator is estimated to be about 60%.

The most common water quality problem is the contamination of groundwater caused by
seawater intrusion. The majority of the groundwater bodies have been over-exploited for
many years, resulting in seawater intrusion of large parts of the coastal aquifers.

The estimated loss of storage due to the silting up of dams amounts only to about 2%.

All areas, urban and rural, have house to house water connection. Both the proportion of the
population having a durable access to an improved water source and to an improved
sanitation system (total, urban, rural) is practically 100%. The share of collected and treated
wastewater by the public sewerage system is 60%.

The irrigation network in Cyprus is highly efficient. It generally consists of closed systems
with an overall conveyance efficiency averaging 90-95%. Field application efficiency
averages 80-90%.

The efficiency index of drinking water use is in the range of 76%, 65%, and 63% for the main
cities, the municipalities and the villages respectively.

In retrospective, the high cost of water development projects and the frequent occurrence of
serious droughts occurring every 10 years or so and lasting from 1 to 3 years, led all
concerned to recognize early on the value of water demand management.

Effective strategies towards improving water use efficiency have been implemented, such as:
improved irrigation systems; water rationing; conservation of groundwater; water pricing;
cropping patterns; raising “water awareness” and educating consumers; reuse of treated
sewage effluent; reduction of unaccounted domestic water; legislative measures for domestic
water conservation (“hose ban”) and, incentives for the use of marginal water for gardening
and other purposes.

The main obstacles encountered for better efficiency in water management are:
fragmentation of responsibility in water management; lack of an umbrella law covering water;
relaxed supervision and control, and lack of effective water pricing.

In prospective, the Water Development Plan until 2015 places emphasis on water demand
management to be considered together with the Water Framework Directive implementation.
Basic targets of this Plan are: reallocation of the water resources; change of cropping
patterns; subsidies to be faded out; adjustment of water prices; control of conveyance and
distribution losses and water awareness campaign. The forecast for the agricultural demand
is that it will stabilize to the current levels of 0.182 km®/yr and that it will be supplemented by
some 0.040 km®yr of recycled water. The water demand for urban and tourism uses is
expected to increase significantly from 0.067 km?®/yr in 2000 to 0.100 km*/yr by 2020. The
industrial sector demand may increase to 0.007 km®/yr by the year 2020.

By reducing unaccounted water to 15%, the savings of 0.004 to 0.012 km>/yr on the current
demand will increase to 0.006 to 0.018 km®/yr for the projected demand of 2020.

Considering the environmental objectives within an integrated policy for water resources in
retrospective, point out that the past policies, which were carried out at a time when the
environmental concerns were not as prominent, had as a main goal the increase of the
availability of supply. Changes in water policies by strengthening and taking into account
environmental objectives, were formulated as early as 1991 with the enactment of the law on
the Control of Water Pollution and as result of the process of harmonization and the
accession to the European Union. Estimates of the water needed for the environment of
0.0125 km®/year have been presented. The instruments that will be implemented for the
identified water bodies of ecological value under the WFD will be part of the River Basin
Management Plan for protecting, maintaining and/or improving their quality to keep them in
“good” status.
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The consideration of water demand management within an integrated policy for water
resources in retrospective, points out the “created” additional irrigation demand as a result of
the major irrigation projects that were developed. At the same time, the successful policy for
establishing Cyprus as a quality tourist destination has developed a significant water demand
by this very important economic sector of activity.

The trends for water demand with possible consequences have been presented. With
agriculture stabilizing to present levels and with domestic demand increasing to 0.100
km?®/year the overall demand may increase by 13%. Meeting this demand will put an extra
stress on the water resources or on the economy if further desalination is put into stream
since the surface water resources have already all been practically developed with the more
attractive surface reservoirs having been already implemented and the aquifers already
being over-pumped.

The overall range of possible savings through leakage control and increased efficiency of
use may result up to 0.018 km®/yr from the future domestic sector alone since irrigation is
considered to be already highly efficient.

In examining the evolution of water policies in the island, three basic periods have been
identified: the first (1960 to 1990) was for water supply development; the second (1970s
onwards) was for water conservation and the third is for water reallocation and demand
management. Sustainability and the “good quality status” of water resources is also
becoming of significant importance with the Water Framework Directive.

A number of overall or local cost-effective studies carried out in the island have been outlined
such as: Water Banking suggested as a water management strategy option facilitating
voluntary reallocation of water from farmers to domestic water users and tourism; the
Regulation of the Market for Irrigation Water in Cyprus — Facts, Policies and Options
providing expert advice and consultation in the area of pricing of irrigation water; and, the
studies (2004) regarding the overall cost for irrigation water, domestic water and recycled
water as well as cost effectiveness analysis and economic analysis of water uses that have
been carried out within the study for the implementation of Articles 5 and 6 of the Water
Framework Directive in the island.

The total unit cost for bulk domestic water has been estimated*® at 1.6 US$/m? for 2005 and
for the total unit cost for irrigation water 0.26 US$/m>. The financial unit cost associated with
the provision of recycled water has been estimated at 0.60 US$/m?. The cost recovery rate
for domestic supply is calculated at 73.1%, and 62.1% if environmental and resource costs
are incorporated while for irrigation supply this has been estimated®’ to be 76.6%. The same
for the recycled water was low, reaching 15.4% due to the reduction of tariffs in 2004 (to 0.09
US$/m®) mainly due to the aim of promoting its use.

The public expenditure and investment devoted purely to water demand management
(subsidies for drilling and use of marginal water and awareness campaigns) as indicated in
the Development Expenditure budget of the Water Development Department for 2006 of US$
37.8 million was US$ 0.28 million or a low 0.7%. If training of staff on integrated water
management and EU programs are considered, then this increases to 2%. Furthermore, if
the expenditure for improving Village Water supply systems and the expenditure for
development and exploitation of treated effluent are considered and added to the above,
then the percentage devoted to WDM becomes 30%.

Integration of water demand management in the programmes of higher level training and
research establishments is low and efforts in this direction should be increased.

The possible actions to reach the objectives set or proposed in terms of water demand
management have been identified and are, in an order of priority: control of leakages;
increase of water prices; reduction of demand per capita through conservation education;
reduction of the total area of irrigated crops; change of crop planting patterns to more
efficient crops; further improvement of irrigation efficiency; limit of water uses; and, use of
marginal water for certain uses.
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Cyprus participates in a number of regional cooperation initiatives and programs that could
assist in water demand management activities. The role of these to date, remain at the level
of information and knowledge exchange and to the training through participation in seminars
and workshops. Considering the water scarcity problems facing the country and the relative
small budget allocation for water demand management activities, proposals for strengthening
the contribution of the cooperation and development aid policies for water demand
management should be worked out. Pilot projects demonstrating the viability of water
demand management and efficiency policies, promoting and regulating the installation of
simple water-saving devices, would also be very applicable. Other projects on WDM could
be: a review of water demand and pollution control experience across the region and
identification and examination of replicable strategies and techniques, and a review of
effective water saving and water conservation awareness campaigns and adaptation to local
socio-economic and cultural conditions.

The implementation of the EU WFD is expected to develop a new impetus to WDM policies
within the tools that can be used within the measures to be taken to maintain the good status
of waters.

Main challenges on water and sustainable development

In Cyprus, water is a limiting factor to economic growth. As a semi-arid country with a highly
variable climate, it is predicted that there will be increasing water shortages with the growing
water demand in the years to come. It should be recognized that there are limits to the
development of new dams and water transfers and that water conservation and demand
management should be given more emphasis. Desalination of seawater is a reliable source
of water that may relieve dependency on the vagaries of weather but it is very expensive and
depends on the import of oil with unpredictable price variation which will have great impact
on the economy.

The main challenge to be taken up in the medium and long-term horizon concerning the
issue of water and sustainable development is for water resource planners to reconcile
demand and supply.

Since the options for supply enhancement are diminishing or nearly exhausted due to the
intensive amount of water resources development which has already occurred in Cyprus with
most of the feasible reservoir locations having already been exploited and all groundwater
reserves having been identified and over-exploited, Cyprus must turn to demand
management which has as primary objective the rationalizing and control of water use,
reducing waste and increasing use efficiency and equity in view of limited supplies.

Water demand management refers to the implementation of policies or measures which
serve to control or influence the amount of water used. It stresses on making better use of
water already mobilized, thanks to a reduction in physical and/or economic waste.

There are a number of options and tasks that need to be addressed by water demand
management such as: building up the water situation awareness to the public; reallocation of
water among sectors; reduction of unaccounted water; change of cropping patterns;
promotion of water prices to reflect the true cost of water production; reduction of the total
area of irrigated crops; further improvement of irrigation efficiency; limit of water uses, and
use of marginal water for certain uses.

Any potential solutions must deal fairly with farmers, domestic users, and the tourist industry
while allowing each group to coexist and contribute to the economy.

Objectives for the period to 2015/2025

The main objectives for Cyprus that have been set or are needed to be set on the basis of
the various controls and indicators examined may be the following:

e The main objective will be to reconcile the demand to the supply.
e It is imperative for water sustainability, that the adverse trend in groundwater exhibited by
depletion, low water tables and sea intrusion at the coast, is checked and reversed.
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Allowing groundwater to recover to a reasonable level will be a cushion to mitigate future
drought events.

Additional effort should be made to detect and replace defective pipes and to establish a
caring attitude towards precious water. The efficiency index of drinking water use being in
the range of 76%, 65%, and 63% for the main cities, the municipalities and the villages
respectively, provides margins for water savings if raised to the level of 85%. Such
savings that may accrue might be of the order of 0.018 km®/year.

The irrigated agriculture uses some 69% of all the water resources of Cyprus while
contributing a minor part to national wealth. In this context, a review of water allocation
criteria and tariffs should be in order. Irrigation water use efficiency appears to be
reasonably high and savings that could be expected from further improvement of irrigation
systems does not appear to be significant.

Tertiary treated domestic water is a growing resource. Strengthening its role in enhancing
the urban and rural environment, replacing committed irrigation water and in recharging
groundwater reserves should be one of the major objectives.

The cost recovery rates should increase through proper water pricing with full cost
recovery for domestic supply and adequate recovery for irrigation water as specified in the
WFD. This will promote increased water efficiency and adjustment to more economic use
of this precious resource.

Effective water saving and water conservation awareness campaigns should be a
continuous concern to create and maintain appreciation of the value of water and efficient
use by the public.

The institutional and legal framework of water management has to overcome its current
fragmentation and jurisdiction problems through the creation of a single entity in order to
be in a position to address the serious issues pertaining water management in an efficient
and effective manner.

Pilot projects demonstrating the viability of water demand management and efficiency
policies and, promotion and regulation in the installation of simple water-saving devices
would also be very applicable. International cooperation and aid may be looked for in
implementing such projects.

Water demand management should be fully incorporated in the forthcoming River Basin
Management Plans that are being developed and are to be implemented as per the
requirements of the Water Framework Directive.

Strong and weak points of the National situation

Some of the strong points of the national situation in Cyprus are:

The powerful economy of the country;

The educational level of its people both urban and farmers;

The training that the Cypriots had by having to endure severe water rationing in the past
due to frequent droughts and their awareness of the water shortage problem;

The impressive water development works that have been implemented in the island;

The inter-basin transfer of water and relative large flexibility for water mobilization;

The operation of two desalination plants providing a secure, but alas expensive supply for
domestic purposes;

The house-to-house water connection and the high percentage of houses connected to
sewage systems;

The fact that water meters are installed in all water distribution systems;

The island wide remarkable strides in the use of improved systems of irrigation;

The high expertise available in water management and an effective public service;

The well organized farmers unions, cooperative banks, consumers associations and other
bodies of society;

Political parties sensitive to water management problems;

Some of the weak points of the national situation in Cyprus are:

The proportion of rural population to that of the urban;
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The need and wish to prevent further urbanization;

The value of land and its large added incremental value when under irrigation;

The traditional inclination of the rural population to agriculture;

The high standard of living and the associated water consumption that accompanies it;
The seasonal nature of tourism and its selective spatial distribution;

The developed agricultural demand due to the large irrigation projects implemented,

The small size of society and the effective extent of political lobbying;

Being an island without possibility of tapping distant sources of water;

The arid to semi-arid nature of the climate;

The reluctance for social acceptability of recycled water;

The relative sluggish enforcement of water legislation on the excuse of socio-economic
conditions;

e The fragmented water management administration between technical issues and
legislative enforcement;

Obstacles and Measures

The main obstacles that will have to be surpassed in order to reach the objectives set or
proposed earlier would in effect be to work on the weak points mentioned above and build on
the strong points of the national situation. The strong and weak points should be the
guidelines for the development of measures that are needed and which will have to be
implemented.
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7. Appendices

7.1 Table with Indicators

INDICATORS
Index Applied for Value Comment
Irrigation water use 90-95
Losses Measures progress in water savings
Efficiency 19 -28% (cities) 24 - | through demand management, by

(MSSD-WAT_PO1)
%

Drinking water use

46% (Mun) 28 —
47% ( vill)

Industrial water use

NA* — (losses 19 -

reducing losses and waste during
transport. It covers total and sectoral
Efficiency (drinking water,
agriculture and industry)

28%)
Total 0.266 This indicator is defined by:
Water demand Agriculture 0.182 Total water demand defined as the
(WAT_P02) Domestic 0.067 sum of consumed water volumes to
3, - satisfy different uses, including
km®/year lnqutry 0.0035 volumes lost during production,
Environmental 0.0125 transport and consumption.
This indicator is defined by:
. 9 Water demand and demand
:Ic\)/?;eer geDnF])and compared Agriculture 0.338x10 compared to GDP, total and for
(WAT_P02) agriculture and industry, by
3, computing the ratio of agricultural
km*/US$ 9 and industrial water respectively
Industry 0.0011x10 over agricultural and industrial GDP.
Measures the relative pressure of
Exploitation of renewable annual abstraction, including volume
natural resources losses during transport, (A) over
Total 42 traditional renewable natural water
(MSSDWAT_PO03) flow volume, surface and
% groundwater (R).
Proportion of the total annual water
Non-sustainable water withdrawals (including losses during
production (WAT_CO03) Total 15 transport) deriving from fossil aquifer
% reserves and from the
overexploitation of water tables,
Emissions of organic BODs measured in industrial
water pollutants wastewaters multiplied by t_he _
(WAT_C09) Industry 750 average annual flow of the industrial
(kg/ dgy) wastewater discharges

Water general quality
(WAT_CO08)

Not available

An index of general water quality is
defined according to the Quality
Evaluation System (QES) for water,
founded by the International
Commission for Protection of the
Moselle and the Saar in 1999. It
relates to fresh surface and
underground water.

Total area of wetlands

Wetlands included in the RAMSAR

(WAT_COE6) 3756 Convention

hectares

Rate of silting up of dam 2 This indicator is calculated as the

reserves (WAT_CQO2) volume of the mud (solid

% - contributions)"M" compared to the
initial total reserve capacity of dams
"C™

Proportion of population Share of populations supplied with

having durable access to or having reasonable access to

improved water source sufficient volumes of drinking water.

100

(total, urban, rural)

(MSSD-WAT_P04)

%

Proportion of population This indicator represents the share

having access to 100 of population having access to basic

improved sanitation
system (total, urban,

sanitation systems, installed in
homes or in the immediate vicinity,
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INDICATORS
Index Applied for Value Comment
rural) (MSSD-WAT_PO05) for the evacuation of human faeces
% (public sanitation network,
septic tank...)
This is the proportion of wastewater
produced that has been subjected
both to collection from a collective
Share of collected and network (from households, local
treated wastewater by authorities or industries) and has
the public sewerage 60 been adequately treated to allow its
system (WAT_C10) discharge into the environment
% without impact on human health or
on the ecosystems, in reference to
one specified year.
This is the proportion of wastewater
Share of industrial produced by industry and receiving
wastewater treated on 40-60 autonomous treatment that is

site (WAT_C11)
%

adequate to allow it to be discharged
into the environment without impact
on human health or ecosystems.

Surface equipped with
modern irrigation
systems (WAT_CO04)

90% micro-irrigation,
5% sprinkler irrigation
and 5% surface
irrigation.

This indicator is defined as the

proportion of the irrigated areas
which is equipped with modern

irrigation systems.

Total unit cost

Cost Recovery Rate
(CRR)
(%)

Irrigation water

0.264 US$/m°

76.62

Total unit cost

Cost recovery rate
(financial costs)

Cost recovery rate
(financial, environmental
and resource costs)
WAT_C12

Domestic water

1.612 US$/m3

73.07 %

62.07 %

Cost recovery rate (WAT-
C12).

Industrial water

NA- 62.07 %

This indicator measures the water
cost recovery rate (production,
transport, distribution, exploitation
and maintenance of the equipment),
covered by the tariffs paid by users
in the various sectors which profit
from the service. It can be calculated
globally and by sector of use
(agriculture, industry, local
communities (including tourism)),
but applies only to distributed and
marketable water.
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. SUMMARY

Overview and conclusion

The designing and implementation of sustainable development strategy including the
indicators, the analytical methods and the integration of water policies are matching the
Egyptian case of integrated water policy and the national water resources plan. Moreover the
Egyptian example includes more aspects of the demand management such as fish farming,
life stock, and environmental demand. For Both cases (the Egyptian and the MSSD
methodology) more analysis on the geographical distribution of resources and demands
need more attention.

Despite that Egypt national water resources plan looks well formulated and developed the
implementation plan faces another type of challenges. The financial requirements to
implement the plan is huge in particular the budget required for Municipal water
development. The budget needed for constructing new plants (drinking water and sewage
treatment) to satisfy the demand increase as well as rehabilitation of the old systems to
increase efficiency.

Egypt applies the Integrated Water Resources (an demand) Management on different levels
and aspects. MWRI establish Integrated Water Resources Management districts and
directorates. These are the management units in the MWRI structure. The old system was
one unit for irrigation management and another unit for drainage management and another
unit for ground water management. The integrated units will deal with all possible resources
and used in one geographical unit.

Water User Associations concept is applied on the smallest irrigation canal (mesqga) which is
originally a private canal. MWRI supports the establishment of WUA and provide technical
and administrative guide. Another institutional aspect is the Institutional reform policy of
MWRI. A special unit has been established to develop a reform vision and assist in the
implementation. The reform vision established 8 principals for reform and they are; 1)
participation; 2) decentralization; 3) basin organization; 4) water quality; 5) private sector
participation; 6) privatization, 7) cost recovery; and 8) inter ministerial coordination. It is
expected to implement the reform on stages following the implementation stages of the
National Water resources Plan.

131






EGYPT - Résumé

Il. RESUME

Synthése et conclusion

La définition et la mise en ceuvre d’une stratégie de développement durable incluant des
indicateurs de suivi, des méthodes analytiques et lintégration des politiques de l'eau se
retrouvent dans le cas égyptien de politique de I'eau intégrée et de plan national pour les
ressources en eau. De plus, 'exemple égyptien intégre d’autres aspects de la gestion de la
demande tels que la pisciculture, I'élevage et la demande environnementale. Dans les 2 cas
(le cas égyptien et l'approche développée dans la SMDD), il convient d’analyser plus
précisément la répartition géographique des ressources et demandes en eau.

Bien que le plan national égyptien pour les ressources en eau soit bien formulé et
développé, la mise en ceuvre de ce plan fait face a d’autres défis. Les besoins financiers
pour mettre en oeuvre ce plan sont considérables, en particulier le budget nécessaire au
développement de I'eau domestique (budget requis pour la construction de nouvelles
installations - production d’eau potable et épuration des eaux usées - pour satisfaire la
demande croissante, ainsi que pour la réhabilitation de systémes anciens pour augmenter
leur efficience).

L’Egypte met en oeuvre la gestion intégrée des ressources et demandes en eau a différents
niveaux et sous différents aspects. Le Ministére des ressources en eau et de lirrigation
(MWRI) met en place des départements et directions pour la gestion intégrée des ressources
en eau. Ces derniers constituent les unités de gestion du MWRI. Le systéme ancien
consistait en 3 unités : une premiére pour la gestion de lirrigation, une seconde pour la
gestion du drainage et une troisieme pour la gestion de I'eau souterraine. Les unités ainsi
regroupées seront en charge de la gestion de I'ensemble des ressources en eau sur un
méme espace géographique.

Le concept d’associations d’'usagers de I'eau (AUE) est mis en ceuvre au niveau des plus
petits canaux d’irrigation (mesga) qui étaient initialement des canaux privés. Le Ministere des
ressources en eau et de lirrigation soutient la mise en place des AUE et fournit un appui
technique et administratif. Un autre aspect important est la politique de réforme
institutionnelle du Ministére. Une unité spéciale a été mise en place pour développer une
« vision » et appuyer la mise en ceuvre de la réforme. La réforme repose sur 8 principes : 1)
participation ; 2) décentralisation ; 3) organisation par bassin ; 4) qualité de l'eau ; 5)
participation du secteur privé ; 6) privatisation, 7) recouvrement des colts et 8) coordination
interministérielle. La mise en ceuvre de la réforme devrait se faire en suivant les étapes de
mise en ceuvre du plan national pour les ressources en eau.
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lIl. NATIONAL STUDY

1. Introduction

The purpose of this document is to highlight the main elements of the water demand
management policies in Egypt and try to monitor its progress. This is to the contribution of
Plan Bleu in helping the Mediterranean Commission for Sustainable development (MCSD) to
build up information that would facilitate the implementation and monitoring of the
Mediterranean Strategy for Sustainable Development (MSSD). The MSSD announced at the
Johannesburg summit and its first priority is improving integrated water resources and
demand management.

Egypt lies between longitudes 24° and 37° East and latitudes 22° and 32° North. Egypt is
bordered by the Red sea, Israel, and Gaza Strip to the East, the Mediterranean Sea to the
North, Libya to the west and, Sudan to the south (Figure (1) shows the map of Egypt). Egypt
covers an area of about 1,000,000 km2 of the arid northern part of Africa. Most of the area
lies in Africa while the Sinai Peninsula in the northeast corner of the country is considered to
be in Asia. Thus, Egypt connects the two continents. Most of Egypt's terrain is desert, the
capital and largest city is Cairo. The current population of Egypt is more than 72 millions
living mostly in the Nile Valley and Delta areas, which constitute less than 5% of the total
area resulting in a very high population density. The population is expected to reach 83
million inhabitant by the year 2017.

Figure 1 Map of Egypt

Egypt lies at the downstream end of the Nile river basin. The country receives hardly any
rainfall, and depends on the Nile for almost all its direct water requirements, including
agriculture, domestic and industrial supplies, navigation, and tourism. The Ministry of Water
Resources and lIrrigation is the main body responsible for water resources, with the
responsibility to protect, develop, control, and allocate water to different uses.

The national water policy has been revised and updated at regular intervals since the first
policy was developed in 1975, to accommodate changing objectives and priorities. The most
recent policy includes several strategies to ensure that the demands of all water users are
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met. It is expected that the ongoing process of policy development and updating will
continue.

Efforts are being directed at increasing the availability of current resources through a variety
of approaches, including the development of groundwater, re-use of irrigation drainage
water, reduction of pollution and re-use of treated waste water (domestic and, to some
extent, industrial), capturing flash floods in wadis, rainwater harvesting in suitable areas, and
desalination of sea water where high value uses make this cost effective. It is also
considered important to decrease water demands by upgrading and rehabilitating water
supply systems to reduce losses. Planning efforts need to take account of the maintenance
of flows for navigation and the generation of hydropower. The importance of maintaining
suitable river flow conditions and aquatic habitats to preserve biodiversity and fisheries
production has been realized. Water quality needs to be improved in order to reduce impacts
on human health. Other significant environmental problems include soil erosion,
desertification, aquatic weeds, and sea water intrusion in the Nile delta.

2. Major changes in the water situation in the country

2.1 Resources, mobilization and non-conventional water
product

The Nile river is the most important water resource for Egypt. Other water resources include
deep groundwater in the desert, small amounts of rainfall in the northern part of the country,
flash floods in the wadis, and desalinated of sea water. The water resources distribution can
be illustrated in the following graph.

The Nile water system

According to the Agreement with Sudan signed in 1959, Egypt’s share of the Nile river water
is fixed at 55.5 BCM/year whereas Sudan’s share is fixed at 18.5 BCM/year. These
allocations are based on an average natural annual flow of the river at Lake Nasser (at the
borders between Egypt and Sudan) of 84 BCM (based on data from year 1900 to year 1959)
and an estimated 10 BCM of annual reservoir losses. Lake Nasser is the largest manmade
lake in the world and it is located upstream of High Aswan Dam (HAD) where water is
released from the dam on the basis of downstream demands.

Figure 2 Schematic diagram of major control structures on the Nile river in Egypt
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Downstream High Aswan Dam, water is diverted by gravity or pumping stations along the
river through the irrigation canals which most of them are located upstream one of the great
barrages. Eight great barrages are located downstream HAD along the main river and the
two branches and they are used to manage the water distribution on daily bases.

The irrigation system in the Nile valley and delta combined with drainage systems that collect
water from the canals tail and from the shallow soil layers. Considerable amount of irrigation
water goes to the shallow ground water aquifer underneath the river and the irrigation and
drainage systems. Regarding the water balance, the system can be considered as almost
closed, with negligible inflow and outflow from or to the deeper aquifers and surrounding
desert areas. Therefore, all water in the system (groundwater in the Valley and Delta,
drainage water from agriculture, and M&I effluents) originates from water released at High
Aswan Dam.

Groundwater in the Nile Valley and Delta

The Nile aquifer system is not a separate water resource, it is mainly recharged by seepage
losses from the surface water system and excess irrigation water. The average annual
recharge is estimated at 6.3 BCM, whereas the average annual abstractions amount to 6.1
BCM/year in the year 2000. The difference between recharge and present abstractions will
result in increased groundwater levels and/or contribute to the flow in the drainage system. In
the year 2017, it is expected that the annual abstraction would reach about 8.4 BCM.

Conjunctive use of groundwater and surface water is already being applied locally. In periods
of peak irrigation demands, groundwater is abstracted as a supplementary source by farmers
in certain areas. The aquifer functions here as a seasonal storage reservoir.

The quality of the groundwater varies with location, depending on the vulnerability of the
groundwater resource to pollution. Leakage from septic tanks or unprotected wells as well as
over-fertilization in agriculture creates problems with respect to bacteria and nitrate.

Drainage water

A large portion of the water diverted for irrigation eventually flows to the drainage system.
The quality of the drainage water depends on the flow path. Direct losses from the canals to
the drains will be of good quality, while direct runoff from the fields often has higher
concentrations of agro-chemicals. Water reaching the drains through the upper soil layers
and deeper strata will be more saline, depending on local conditions, especially in the
northern part of the Delta.

In addition to the collection of agricultural drainage water, the drains are also used as
discharge channels for industrial and domestic wastewater. All existing wastewater treatment
systems discharge their effluents into drains, but also most of by-passes (due to limited
biological or hydrological capacities) and pumping stations of untreated wastewater reach the
drains. Many vacuum trucks serving rural areas that are not connected to sewer system use
drains as their dumping destination. As a result, almost all drains have high levels of bacterial
pollution.

Agricultural drainage water upstream of Cairo returns to the Nile where it mixes with the river
water for further downstream use. In Fayoum and Nile Delta, large quantities of water are
pumped from the drainage system for reuse in irrigation. This water is either directly used
(unofficial reuse by farmers) or pumped to the irrigation canals through larger pumping
stations. The total official reuse in the Fayoum and Delta is estimated in 2004 at 5.2 BCM/yr.
There still is potential for a further increase in water reuse. It is estimated that by the year
2017, drainage water reuse will reach 7.4 BCM. However, increasing the reuse of drainage
water in the Delta will decrease the drainage outflow to the Coastal Lakes. Because of the
environmental values of these lakes and their economic value for fisheries, the impacts of
reduced drainage water inflow on the salinity of the lakes should be carefully considered.

Treated wastewater

Reuse of treated wastewater (municipal and to some extent also industrial wastewater) is
considered an effective water saving measure in areas where this water would otherwise
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flow to deserts. Thus, the reuse of treated wastewater from the New Industrial Cities in the
desert, and the Canal Cities should be considered in the future. Primary uses of treated
wastewater are for irrigation of green areas (landscape development) and irrigation of non-
food agriculture. Factors that are relevant for the feasibility of treated wastewater reuse for
irrigation will largely depend on the type of treatment and the type of industrial pollutants,
availability of suitable areas for irrigation, irrigation methods and soil types, cropping pattern,
matching of supply and demand, environmental impacts, and costs.

The total volume of treated wastewater from the New Cities (in the desert areas) and Cities
along Suez canal is in the order of 1.4 BCM per year, of which more than 85% from the New
Industrial Cities. The reuse potential obviously will depend on the quality of the wastewater.
This depends on the type of treatment of domestic wastewater and, especially, on the
industrial pollutants and their removal during the on-site treatment process.

Groundwater in the desert areas

Groundwater outside the Nile system is found in the Nubian Sandstone aquifer, Moghra
aquifer, Coastal aquifer, Karstified Carbonate aquifer, Fissured and Weathered hard rock
aquifer. The present and future abstractions are summarized in Table (1) It is clear that
groundwater forms the only important source for developments in the desert areas

Table 1 Present and Future groundwater abstractions (BCM/year)

Future .

. Present . Potential
Aquifer Abstraction (A\P;;afgf% future increase
The Delta 4.20 5.20 1.00
The Valley (floodplain and fringes) 1.90 3.20 1.30
Total groundwater in Nile system 6.10 8.40 2.30
Western Desert 0.82 3.50 2.68
Eastern Desert and Northwest coast 0.01 0.20 0.19
Sinai 0.07 0.30 0.23
Total groundwater in the desert 0.90 4.00 3.10
Total groundwater resources 7.00 12.40 5.40

Rainfall and flash floods in wadis

Average annual rainfall is highest in the northern part of the country, ranging from some 200
mm in Alexandria to 75 mm in Port Said. Rainfall gradually decreases towards the south to
less than 25 mm per year. The average rainfall in Egypt is only about 18 mm per year.
Rainfall is very erratic and uneven, and in many areas it may fall in larger amounts only once
in 2 to 3 years. Although rainfall is not considered a reliable source, some seasonal rain-fed
agriculture is practiced along the northern coast, west of Alexandria, and in Sinai. Some
rainfall harvesting may be possible in desert areas where no other water resources are exist.
The average annual effective rainfall is estimated by 1.3 BCM.

Desalination of sea water or brackish water

Seawater obviously is available in unlimited quantities in coastal areas. It is expected that
desalination plants for drinking water and industrial use in areas where no other cheaper
resources are available, will be developed as the demands grow. However, if brackish
(ground) water is nearby available in sufficient quantities, this may be the preferred source
for desalination, depending on the distance to this source. The total amount of desalinated
water in Egypt is about 30 MCM per year and it is used for municipal uses only at the tourist
resorts in Sinai. Future developments will largely depend on the cost of desalination and the
development of tourist resorts along the Red sea and Sinai coast as they are very far from
the Nile water.
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Figure 3 Average Water volume used (BCM/year)
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2.2 Water demand and pressure on water resources

Egypt's water demands rapidly increase due to the increase in population and the
improvement of living standards as well as to achieve the government policies in order to
reclaim new lands and to encourage development in the industrial sector. The major water
consuming sectors are agriculture, municipalities and industries. The following is a
description of the main water requirements of all water using sectors. Ministry of Water
Resources and Irrigation, MWRI continuously monitor the changes in water demand trough
different measures. Examples of the measures are; recording the issued licenses for the new
water users, follow up the implementation of expansion and rehabilitation plans for each
sector, and the national development plans. The national objectives for Egypt's development
in the period 1997 - 2017 have been described in the document "Egypt and the 21st century"
(Cabinet ARE, 1997). The most robust and agreed upon data are collected and analyzed
with references to theses years.

Agriculture Water Requirements

The agricultural sector is the largest user, and consumer, of water in Egypt, with its share
exceeding 80% of the total gross demand for water. On a consumptive use basis, the share
of agricultural demands is even higher at more than 95%. Consumptive use has been
steadily increasing from an estimated 29.4 BCM/yr in 1980 to 35.7 BCM/yr in 1997". This
increase has been made possible by an increase in drainage water reuse and groundwater
abstraction, and a decrease in the fresh water outflow to the sea. The total amount of
diverted water for irrigation in 1997 was 58.8 BCM/yr. During the same period (1980-1997)
the cultivated land increased from 5.8 Million Feddans to 7.9 Million Feddans and the amount
of water consumptively used per Feddan ranged from 4510 to 5070 m°. It is estimated that
the Nile water represents about 67% of the water needed to produce food for local
consumption while virtual water, rainfall, and groundwater represents about 27%, 2%, and
4%respectively.

The future increase in overall irrigation supply will depend on changes in the (priorities)
demands for the municipal and industrial sectors, the development of new groundwater
resources, and measures to reduce the outflow (terminal drainage) from the Nile system. Any
water becoming additionally available will primarily be used to irrigate new development
areas and not to increase the supply to existing lands. Based on water inflow of 55.5
BCMl/year, it is expected that by the year 2017 agricultural lands will be 10.1 Million Feddans,

! Egypt National Water Resources Plan has considered year 1997 as the base year for comprehensive data analysis and
developing the plan
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water required for agriculture will be 67.8 BCM, and total actual water consumption of 38.2
BCM.

Municipal Water Requirements

In the year 2000, public water supply systems covered 100% of the population in urban
areas and 38% of the population in rural areas. The total amount of municipal water demand
in 2000 reached 4.76 BCM. The largest source for raw drinking water is surface water. Only
17% is abstracted from groundwater. Although the contribution of desalinated brackish- or
seawater is a minor part in the national drinking water supply, it is the main source of drinking
water production in many tourist areas along Red Sea coast and Sinai Peninsula.

Although the capacity of drinking water plants more than tripled in the last decades, there still
are many people, especially in rural areas, that lack a proper water supply. Low consumption
rates in many areas are related to the lack of a sewer system. Highest per capita use of
drinking water is in Greater Cairo, Alexandria, and the Canal Cities. This high use is related
to wastage induced by the lack of a (properly functioning) metering system, low water
charges, and insufficient public awareness on water scarcity. Another problem is related to
the high “Unaccounted For Water” (UFw) in the system, which is at present estimated at
about 34% of the total drinking water production

Future drinking water demands will increase due to a) increase in population, b) increase in
per capita demand, related to higher incomes, and c) construction of sewer systems in areas
that are now covered by Pws but not yet connected to a sewer system. By the year 2017, it is
expected that municipal water demand will reach 6.6 BCM.

Industrial Water Requirements

There was a large growth in industrial water demand during the last decades. Excluding
cooling water for power plants (which will be about 14.9 BCM in 2017), the total industrial
water use in the year 2000 was estimated at 2.2 BcM of which approximately 53% is
abstracted from the Nile and irrigation canals, 28% from the public network and 19% from
groundwater. Water consumptive use in industry is about 0.7 BCM. Almost 60% of all
industrial water use is in the large urban conglomerates of Cairo, Giza and Alexandria. The
total industrial water demand in 2017, excluding cooling water, is expected to increase by
about 90% from 2.2 BCM in 2000 to 4.2 BCM in 2017.

Other Requirements

Navigation

The river Nile and part of the irrigation network are used for navigation. The main navigation
activities are for cruise ships between Aswan and Luxor and for transport of commodities
between Upper and Lower Egypt and between the Nile and the coastal harbors.

Major problems occurred in the past during the winter closure period when no irrigation water
was released from Aswan. Water had to be released exclusively for navigation during the
closure period to provide the minimum draft required by ships, especially in the Aswan-Luxor
reach. After the change of the winter closure system, affected by dividing the country into 5
instead of 2 regions (Upper Egypt, Middle Egypt, Eastern Delta, Middle Delta, and Western
Delta), the amount of water released for navigation dropped to 0.2 BCM in 1997.

Hydropower

Water has not been released exclusively for the generation of hydropower Since 1990.
Hydropower generation therefore depends fully on releases for irrigation, M&I supply and the
small release for navigation. This means that the generated hydropower varies strongly
during the season. This hydropower contributes to about 16% of the total power produced at
present.

Ecology and fisheries

Living organisms in waterways and lakes require water of a certain quality as habitats. The
preservation of water levels, water velocities, depth profiles, and natural bank conditions is
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essential to keep the ecology in balance and thus to preserve bio-diversity and fisheries
production. With respect to the fish production GAFRD statistics for the year 2001 show that
the combined marine and inland waters of Egypt are reported to produce some 770,000
tonnes of fisheries products With the addition of 175,000 tonnes of imported fish products,
the per capita consumption would be about 10 kg/year. The distribution of the fisheries
production shows that 45% produced from fish farming (in streams and inland) and in the rice
fields, 14% from the Nile river and canals, 5% from lake Nasser and other inland lakes, 19%
from the Northern coastal lakes, and 17% from the Mediterranean and red sea (CAPMAS
2003). Virtually all Egyptian water bodies are fished to the maximum and some are
overexploited already. The fishery withdrawal water demand in estimated by 1.3 BCM/year
with a return flow of 0.9 BCM/year. With respect to water quality, it can be stated that
‘natural’ conditions should be preserved or restored as much as possible in the Nile river, the
irrigation canals, and the coastal lakes. Important parameters in this respect are dissolved
oxygen, salinity, nutrients, and toxicity.

Recreation and health

Population also uses water for hygiene purposes (e.g. washing and bathing) and recreation
(e.g. swimming and boating) as well as for drinking water. The indirect contact with open
water bodies near settlements also influences the health of the population. These uses
therefore also require good water quality. Parameters like color, odor, and prevalence of
pathogens are the most important parameters in this respect.

Water Balance

On route from Lake Nasser to the Mediterranean the water of the Nile River is re-used
several times. In the Valley water is abstracted from the river for irrigation. Part of that water
is returned to the river as drainage water and can be used again downstream. The same
applies to the abstractions for drinking- and industrial water. This reuse of the water makes
the water balance of Egypt quite complex. The water balance including reuse will be given in
figure (4) for the year 1997. Forecasting the water demand for each sector and drawing the
national water balance is the key element for setting a plan to match supply and demand in
the future.

Figure 4 Water balance for the year 1997
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installation, the ecosystems and the populations

There are many water-related challenges facing Egypt. The first and most important
challenge is Egypt's expected popula-tion growth: from 63 million in 2000 to 83 million in
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2017 (CAPMAS, 1998, middle scenario) and related water demand for public water supply
and economic activities, in particular agriculture. To relieve the population pressure in the
Nile Delta and Nile Valley, the government has embarked on an ambitious programme to
increase the inhabited area in Egypt from the present 5.5% to about 25%. Industrial growth,
the need to feed the growing population and hence a growing demand for water by
agriculture, horizontal expansion in the desert areas, etc. cause a growing demand for water
resources. At the same time the available fresh water resources are expected to remain
more or less the same. This urges to make more efficient use of present resources and, if
possible, to develop additional water resources. As a rough global indicator of water
sufficiency the annual amount of water available per capita is often mentioned in the
literature. This amount includes water for all purposes, including water for food production. If
less than 1000 m3 per capita per year is available, water scarcity occurs. In Egypt this critical
value was reached around 1997 as indicated in Figure (5). Due to further population increase
the per capita amount of water is expected to decrease to 720 m3 per year in 2017. Although
the 1000 m3 criterion for water scarcity may be debatable, it seems safe to conclude that
water is becoming a scarce commodity by the year 2017. If no protective measures are
taken, the increasing scarcity in terms of good quality water is expected to be even more
severe, because of increased domestic and industrial pollution.

Figure 5 Population growth and water availability

The second challenge is to improve the environmental quality. The increase in population
and industrial and agricultural activities has resulted in a rapid deterioration of the quality of
the water resources, in particular in the Nile Delta. This low water quality threatens public
health, reduces its use for economic activities and damages the natural ecology of the water
systems. Massive expenditures are needed to reduce the pollution loads and to provide the
population with adequate drinking water and sanitary facilities.

The third challenge is that it has become clear that above issues can only be solved if the
institutional setting of water management is improved. This includes aspects of co-operation,
decentralisation and privatisation. Major elements in this respect are a participatory approach
in planning, development and management and the inclusion of cost-recovery aspects.
MWRI has already embarked upon a major programme of institutional reform, among others
by setting up water boards and transferring water management tasks to them. This process
has to be continued.

2.4 Access to drinking water and to sanitation and collection
and treatment of waste water

The supply of sufficient water of good quality is an important element of the national water
policy in Egypt. Compared to the agricultural water demand the municipal water demand is
small, but given the health aspects involved, this supply will receive priority over all other
users. The health aspects are in particular important in the urban centers that will grow as a
result of the growing population and the increase in urbanization (from 43% in 1996 to 48%
in 2017). Already in 1950 Cairo ranked 25" among urban agglomerates in the world with 2.4
million inhabitants, moving up to 17" in 2000 and 14™ by 2015 (e.g. before Los Angeles).
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Directly related to the supply of drinking water is the collection and treatment of the municipal
wastewater.

Public Water Supply

The Demographic and Health Survey of 1995 (El Zanaty, 1996) surveyed some 15,000
households and recorded their source of drinking water. It was found that more than 80% of
those households have access to piped water, mainly within their dwelling. Urban
households and households in Lower Egypt have a somewhat better access to piped
drinking water than rural households do. Rural households without piped water supply mostly
use well water, Table 2. Since then, the proportion of the population served by piped water
has risen to 95%, (90% into the residence and 5% from standpipes).

Table 2 Source of drinking water according to location of residence (%)

Source of drinking | Total | Total Urban Lower Egypt Upper Egypt Frontier | Weighted
water Urban | Rural | govern'tes| total | urban | rural | total | urban | rural | govern'tes| average

Piped Water 9.6 69.5 99.0] 89| 983 798 68.0| 909| 557 50.4 83.3
Into residence 92.5 533 94.7 71.6 94.5 60.2 58.8 86.7 438 49.5 732
Public tap 4.1 16.2 43 143 3.8 19.6 9.2 42 11.9 0.9 10.1
Well water 1.1 25.5 0.1 112 0.5 165 262 40| 381 43 13.1
In residence 0.7 13.3 0.1 6.8 0.3 10.0 12.6 2.7 18.0 1.3 6.9
Public 04 122 - 44 0.2 6.5 13.6 13| 201 3.0 6.2
Nile/canal - 0.3 - 0.1 - 0.1 0.3 - 0.5 0.1 0.1
Other 23 4.7 0.9 2.8 12 3.6 5.5 5.1 5.7 45.2 35
Total 100.0 | 100.0 100.0| 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 100.0 100.0

Source: El-Zanaty, 1996: Demographic and Health Survey, 1995

The governmental policy with respect to drinking water is to have full coverage of both urban
and rural areas by 2017, including a further improvement of the quality of the services. Some
newer statistical studies have been conducted by CAPMAS concerning the purification and
distribution activities of different water plants. However special/spatial studies on water
accessibility and percentage coverage of purified water are not available.

Sanitation

The Government of Egypt has made a significant effort towards providing sanitary and
wastewater services for its people. However, according to official figures, the coverage rates
for sanitary facilities are much less than those for water supply, see Table (3). Just over 50
percent of the urban population has access to sewerage services, while the corresponding
value for rural areas is less than 10 percent.

Table 3 Source of sanitary facilities according to location of residence (%)

Sanitary Total | Total | Urban Lower Egypt Upper Egypt Frontier | Weighted
facility Urban | Rural | govern'tes| total | urban | rural | total | urban | rural | govern'tes| average
Flush toilet 50.5 6.2 5718| 217 475 89| 147 374 26 39.1 287
Trad. w/tank flush 1.9 1.4 1.1 20 26 1.7 1.7 3.1 1.0 3.0 1.7
Trad. w/bucket fl. 491 633 401 630 477 706( 533 525 536 4.1 54.0
Pit toilet/latrine 16| 178 0.4 9.8 L7] 138| 165 421 231 8.6 9.5
No facility 0.9 9.6 0.5 29 0.5 411 119 241 170 1.0 52
Other 0.2 1.7 0.1 0.6 - 0.9 1.9 0.4 27 62 09
Total 100.0 | 100.0 100.0| 1000 100.0| 100.0( 100.0] 100.0( 100.0 100.0 100.0

Source: El-Zanaty, 1996: Demographic and Health Survey, 1995

Domestic and municipal wastewater collection (sewage systems) and treatment facilities are
limited to the main urban centres. In 2000 approximately 28% of the population was
connected to a sewerage system, based on an interpretation of data collected during a
national survey (NWRP, 2001c). Highest coverage was in the larger urban conglomerates
Cairo, Giza, Alexandria and the Canal Cities. Towards 2017 the coverage rate is expected to
increase significantly in areas outside these large urban areas, Table (4).
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Table 4 Average Cairo, Giza, Alexandria and Canal Cities

Service area 2000 2017

Ref.

Case

Average Cairo, Giza, Alexandria and Canal 74% 2%

Cities 11% 54%
Rest of the country

The low coverage, in combination with a sub-optimal treatment, results in severe water
quality problems around municipal areas.

Table 5 Development plan for Public Water Supply (drinking water)

Governorate Existing Plants Future plants Total

Design Production Extensions under new

capacity under planned | construction] planned

construction
‘000 ‘000 ‘000 ‘000 ‘000 ‘000 ‘000

m°/day m3/day m3/day m3/day m3/day m3/day m3/day
Alexandria 2,414 2,002 0 234 180 0 2,828
Assiut 781 318 0 35 121 45 981
Aswan 227 146 0 26 173 75 501
Beheira 521 492 52 207 138 130 1,048
Beni Suef 356 232 0 43 104 60 563
Cairo 4,122 3,947 0 1,100 400 0 5,622
Dakahlia 861 703 104 86 267 0 1,318
Damietta 335 230 35 86 69 0 526
El Menia 418 286 0 35 475 0 928
Fayoum 367 315 0 120 173 50 709
Gharbia 883 479 17 121 104 0 1,125
Giza 1,964 1,659 181 0 519 242 2,907
Ismalia 379 250 0 256 35 0 669
Kafr el Sheikh 519 423 0 69 0 294 882
Kaliubia 844 591 35 417 930 276 2,501
Marsa Matrouh 70 23 0 0 338 0 408
Menoufiya 519 312 0 0 567 0 1,086
New Valley 131 84 0 0 0 0 131
North Sinai 147 114 0 3 0 0 150
Port Said 282 203 0 125 0 0 407
Qena 501 355 56 104 138 52 851
Red Sea 76 77 54 20 70 0 220
Sharkia 1,028 718 17 106 699 52 1,902
Sohag 416 297 5 52 193 0 667
South Sinai 82 48 0 0 0 52 134
Suez 274 234 180 63 69 0 585
Total 18,516 14,540 736 3,307 5,761 1,328 29,648
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Table 6 Development Plan for Waste Water Treatment

Governorate Existing Plants Future plants Total

Design Production Extensions under planned new

capacity under planned | construction | extensions planned

construction
'000 ‘000 '000 '000 ‘000 '000 '000 '000

m°/day m3/day m3/day m3/day m3/day m3/day m3/day m3/day
Alexandria 77 585 400 0 0 0 0 1,177
Assiut 50 53 30 40 185 165 40 510
Aswan 54 47 11 30 75 8 118 296
Beheira 185 71 0 136 138 216 44 719
Beni Suef 26 35 0 54 113 101 60 354
Cairo 1,712 1,379 400 0 25 80 250 2,467
Dakahlia 150 144 46 10 449 239 30 924
Damietta 144 90 0 84 84 4 90 406
El Menia 88 43 0 10 265 125 130 617
Fayoum 109 72 0 64 83 70 84 409
Gharbia 294 157 30 90 154 78 10 656
Giza 1,030 794 0 280 90 0 0 1,400
Ismalia 100 80 0 50 34 10 20 214
Kafr el Sheikh 19 19 0 0 263 95 99 475
Kaliubia 625 374 8 85 203 170 125 1,216
Marsa Matrouh 25 4 25 0 0 0 18 68
Menoufiya 143 111 53 11 180 0 120 507
New Valley 26 22 0 13 30 0 0 69
North Sinai 51 29 0 0 0 0 0 51
Port Said 190 124 0 190 22 0 6 408
Qena 38 48 26 60 189 113 180 605
Red Sea 0 0 0 0 0 0 0 0
Sharkia 81 69 20 0 588 320 80 1,089
Sohag 22 18 28 0 170 130 168 518
South Sinai 20 12 0 20 11 0 0 51
Suez 130 120 0 65 0 0 2 197
Total 6,087 4,497 1,076 1,291 3,351 1,924 1,674 15,403

3. Improve efficiency in the sectors of activity using the water demand
management policies

The growing population and related socio-economic activities require an increasing amount
of water. The Nile River is an abundant source of water but also this source has its limitation
and at some point in time demand will outgrow the available supply. Efficiency improvement
may delay that point in time but sooner or later Egypt will have to face that situation and wise
decisions have to be made for reallocating the water resources according to crucial priorities.
For the current situation and since the establishment of the High Aswan Dam the Egyptian
share of the Nile water is fixed according to the international agreement with Sudan.
Therefore more attention was given to water demand management in order to save water
and reduce losses to be used for the development activities in the major sectors.

3.1 Data and indicators

Agriculture is a major economic activity in Egypt. Although the agricultural sector represents
nowadays only 17% of the GDP (down from 40% in 1960), it still provides employment for
about 40% of the labour force. The irrigated area has been increased from 5.6 million
Feddans to about 8 Million feddans in addition to the rainfed areas along the Mediterranean
coast which is about 0.12 million feddans. This land increase is due to the government
agriculture expansion policy. Although the population growth changes the land use from
agriculture to residential the rate of agriculture expansion was higher than the rate of land
degradation. The term new land has been introduced to describe the reclaimed lands since
the year 1952. By law the new reclaimed lands in the desert mush use the modern irrigation
techniques (drip and sprinkler irrigation) and the flooded irrigation is prohibited. The cropping
areas, productions and values of the major crops are summarized in Table 7.
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Table 7 Cropped area, production and value, 1997/98

Old Lands (6.2 min feddan) New Lands (1.6 mln feddan) Total (7.8 min feddan)

Area Prod. Value Area Prod. Value Area Prod. Value

(1000 fed) | (1000 t) (min LE)| (1000 fed)|  (1000t)| (minLE)| (1000 fed)|  (1000t)| (minLE)

Total crops 11,982 51,693 33,605 2,898 11,980 9,340 14,880 63,673 42,946

Grains 5,650 17,187 11,012 845 1,546 1,001 6,495 18,733 12,013

Pulses 401 533 618 74 82 99 475 615 717

Fibres 823 754 2,074 0 0 823 754 2,074

Oil seeds 137 654 227 89 92 142 226 746 369

Sugar 360 14,823 1,543 25 438 57 385 15,261 1,600

Vegetables 1,138 13,220 7,658 820 6,625 3,953 1,958 19,845 11,611

Fodder 2,905 72 5,717 448 7 775 3,353 79 6,492

Tree crops 500 4,450 4,264 550 3,190 3,194 1,050 7,640 7,458

Other crops 68 493 47 119 115 613
Cropping intensity 1.93 143 1.90

Source: Ministry of Planning, Annual Plan 1999/2000

Forcing the farmers to use high technology irrigation methods in the new reclaimed land
(which are located in the desert environment) is the key measure for saving irrigation water in
those regions. However Irrigation improvement policy is the key element in saving water in
the old lands (the Nile valley and delta).

The Regional Irrigation Improvement Project (RIIP) was initiated in 1984 under the Irrigation
Management System IMS project (USAID funded) with the purpose to improve a specific
canal command area in El Minya Governorate using the package designed and tested under
Egypt Water Use and Management Project (EWUP, 1977-84). Up to December 1987 a total
of 3,400 feddans had been improved under RIIP.

As a successor to EWUP and RIIP, the Irrigation Improvement Project was added as a
component of IMS in 1987. Project plans called for the improvement of irrigation systems
serving a gross area of 394,000 feddans in eleven canal command areas distributed
throughout Egypt. A budget of $105.9 million was approved for a planned project duration
through 1991. Amendments to the project scope (area of improvements) and budget
ultimately resulted in a seven-year project (1989-1996) with a total budget of $70.94 million
of which $67.03 million were expended.

The stated primary goal of the IIP is to increase irrigation water use efficiency and
agricultural productivity in Egypt’s old lands. Increasing irrigation water use efficiency is used
in a broad sense with a connotation of improving irrigation water management rather than in
the sense of the traditional definitions of water use efficiency. This is to be accomplished by
implementing a series of interventions at the irrigation delivery system and on-farm levels,
designed to remove irrigation-related constraints to increased agricultural production, and
considering a full range of technical, economic, environmental and social factors impacting
irrigation water management.

The Irrigation Improvement Project IIP package includes a combination of physical and
institutional improvements to the main irrigation delivery system and the farm level irrigation
delivery and application systems. These are described in the following.

e Renovation and Improvement of Branch and Distributary's Canals

Main delivery system branch and distributary's canal improvements provided by IIP are
primarily physical infrastructure enhancements to increase conveyance efficiency and
improve the equity of water distribution. These include rehabilitation/renovation of
deteriorated canal cross sections, renovation/construction of tail escapes at the end of these
watercourses to prevent irrigation water spillage directly to drains, and the installation of
automatic downstream water level control structures.

e Downstream Water Level Control

Automatic downstream water level control gates (float-operated radial gates) are installed to
provide water “on demand” to downstream water users. The gate responds to downstream
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water levels, opening to bypass more flow as downstream withdrawals increase, and closing
to reduce the flow as downstream withdrawals decrease. With careful, coordinated design
and rehabilitation of the watercourse embankments and tail escape, the downstream control
gate closes completely as the downstream water level rises to within approximately 10
centimeters of the crest of the tail escape. Operational spills to drains and overtopping losses
through deteriorated canal sections during nighttime and other low water use periods are
prevented. These technical innovations allow the generally flat sloping and over-excavated
branch and distributary's canals to serve as storage reservoirs during periods of lower water
demand, thereby also providing some buffering of water level fluctuations as demand
increases.

Volumetric control of the water entering the branch and distributary's canals is intended to be
achieved by installing flow control gates at the heads of these canals. Baffle sluice-gate
distributors have been tested by the IIP in this regard.

e Conversion from Rotational Flow to Continuous Flow

Continuous flow (availability) water delivery in improved branch and distributary's canals is
introduced. In combination with the automated downstream flow control gates, farmers are
provided with greater flexibility in timing of irrigation applications to meet crop water
requirements compared to the rigid rotation schedules of the traditional system.

The required canal flow capacity for continuous flow is smaller than that for rotational flow
deliveries. For example, in the case of a two-turn rotation, the continuous flow rate is one-half
of the rotational flow rate, and in the case of the three-turn rotation, the continuous flow rate
is one-third of the rotational flow rate. It is important to note that in each method of water
delivery, the same volume of water enters the canal command area over a given rotation
period. Thereby, total flow requirements of the primary canals serving these secondary
canals do not have to be increased.

Water is available in the branch and distributary's canals continuously as a result of this
intervention. Farmers along mesgas must still organize and take turns irrigating. Depending
upon pumping capacities into improved mesqas, a degree of scheduling coordination and
cooperation among mesgas may also be necessary.

e Mesqga Improvements

Mesgas are improved by converting from below grade (low level) earthen ditches with
multiple pumping/lifting points to elevated and lined, or buried low pressure-pipe, gravity flow
mesgas served by a single point pump lift at the head of the new mesga. Farmers are able
to turn water by gravity flow into their farm fields through slide gate or valve turnouts.

Mesqga conveyance efficiency (the ratio of total farm turnout water deliveries to total water
inflow at the head of the mesqga) is improved by nearly complete elimination of seepage
losses (thereby also reducing water logging and high water table problems near these
watercourses) and elimination of operational spills. The single point lift pump(s) is meant to
be the only means of introducing water to the mesqa and it is operated only to accomplish
irrigation. Operation and maintenance costs are reduced (one versus many pumps).

e Organization of Farmers Along Mesqgas into WUAs

Farmers along improved mesgas are organized into Water User Associations (WUASs). The
objectives of WUASs are to:

— build, maintain and control their own WUA,

- improve water delivery at the mesqa level,

- operate and maintain improved mesgas, and,
— improve the efficiency of water use.

WUAs are responsible for a number of activities including participating in the mesqga
improvement process (selecting the type of mesqa, locating the new mesqa, locating mesga
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turnouts, etc.), operating and maintaining the single point lift pump, scheduling turns among
water users, resolving disputes, and mesga maintenance.

¢ Water Management Technical Assistance through the Irrigation Advisory Service

The primary mission of the Irrigation Advisory Service (IAS) is to facilitate and assist private
water users to establish, maintain, and manage their own sustainable water user
associations (WUASs) for improving irrigation performance. The Irrigation Advisory Service
also provides continuing water management technical assistance to WUAs and farmers in IIP
areas.

Domestic Water has two aspects drinking water system and sanitation system. Both
systems are managed by Ministry of Housing (mhunc), Utilities and New Communities, in
particular NOPWASD. MWRI responsibility is to provide surface water for drinking in the
proper time and quality to the plants however MHUNC manage the plants and distribution
system in cooperation of local governments and municipalities. It is documented that 95% of
the population in Egypt is provided with public water supply but the overall network efficiency
is very low and there is a room for development and save water. As mentioned before more
than 50 % of the urban population have access to sewerage system while the corresponding
value for rural areas is less than 10 percent. Investment in wastewater treatment has
increased from 392 million L.E in the year 1992 to 1,525 million L.E in the year 2000
(NOPWASD) with average annual of 1,308 million L.E.

Water for industry is a small portion of the water resources usage in Egypt. Industry is a
growing sector in the national economy of Egypt. Further industrial development is expected
to play a major role in the socio-economic development of the country, providing employment
for a major part of the growing population.

Measured in terms of value of public and private industrial output, the petroleum sub-sector
is with 35% the largest, followed by the food industry (24%), the textile industry (13%) and
the engineering and electrical industries (13%). Each industrial sector has degree of water
consumption. There is no good and comprehensive data available for the industrial demand.
This is due to the different organizations involved and due to the larg amount of workshops
which take the water from the drinking water network and discharge the residuals to the
sewerage system.

The industrial policy is to create new cities and industrial zones outside of the Nile Valley and
Delta. To achieve this policy objective, the industrial areas Borg Al-Arab and Al Sadat have
been completed. The Aswan Industrial Area, Asyout Industrial Area and the Sohag Industrial
Area are under implementation. Contracts have been signed for the Ismalia Industrial Area
and the Asafraa Industrial Area. Studies are under way for additional industrial areas in Beni
Suef, Menia, Wadi EIl Natroun, New Valley (El Dakhla and El Kharga), Fayoum (Kom Oshim).
A project for the relocation and development of leather tanneries is located in Badr City.
Foundries will be relocated to a new industrial area on the Qattamiya —Ain Sukhna road

Reuse of drainage water and treated wastewater and improvement of irrigation efficiencies
are major water saving measures, but their overall impact on water savings in the Nile
system largely depends on where these measures are applied. For example, improved
efficiencies in the Nile Valley will result in lower diversion requirements. However, since
practically all inefficiently used water will remain in the Nile system for further downstream
use, there hardly would be any impact on the reduction in outflow to sinks. Therefore, major
impacts of improved efficiencies on overall water savings are expected in areas where the
drainage water would otherwise directly flow to sinks.

Improvement of irrigation efficiency and reuse of drainage water are measures that are quite
different in nature. In principle increase in irrigation efficiency to reduce losses is preferred
due to the possible adverse effects of reuse. By reusing drainage water, poor and good
quality water are mixed, which may interfere with the interests of other downstream users
that take water from the canal system (notably the intakes for municipal and industrial use).
Another negative aspect of drainage water reuse is the risk of groundwater pollution in
certain areas. However, the scope for improvement of irrigation efficiencies is limited in the
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Nile system where traditionally surface irrigation is practiced. This practice is not expected to
change in the future. Even if the conveyance-, distribution-, and field application efficiencies
are increased there still will be significant quantities of drainage water that will flow to sinks if
not captured by downstream reuse pumping stations.

Even though efficiencies are increased in the water distribution system and the on-farm level,
there still will be a significant quantity of water that is lost if no further measures are taken.
The major measure to reduce these losses is through reuse of drainage water, after mixing
this water with fresh canal water. Reuse of drainage water has already been practised at a
larger scale during the last decades, whereby water from main drains is pumped into main
canals. A major problem experienced is the deteriorating water quality in many drains that
are polluted from municipal and industrial sources. Mixing of this water with canal water in a
number of cases threatened other water users that are located downstream of the mixing
points. For this reason a number of main drain reuse stations had to be closed in the past. To
bring these pumping stations into operation again, large efforts to reduce the pollution loads
would be necessary. Therefore, alternatives for this type of reuse have to be found.

As an alternative to the reuse of drainage water from larger drains the reuse could 