[image: image2.png]


Regional/Cross-continental process:


2011/12/06
Priority for Action: 6th World Water Forum PFA/CS

Preliminary Draft – 6th December 2011
Regional Target Group MED 2.1

“By 2015, to ensure that national water resources planning in all Mediterranean countries includes the contribution of non-conventional resources within the global water resources systems models and analysis. This planning should take into account the related possible effects on the environment, economy, health and energy.”

Report on the target, its action plan and its identified solutions and commitments


Regional Target Group MED 2.1

Report on the target, its action plan and its identified solutions and commitments

Table of Contents
31.
Introduction

2.
Background and rationale of the target
4
3.
Target action plan and commitments
8
4.
Solutions
14
5.
Recommendations for follow-up
19
6.
Conclusion
20


1. Introduction

The Target MED 2.1 aspires, in the short term (by 2015), to ensure that regional and national water resources planning in all Mediterranean countries includes the contribution of non-conventional resources as a potential source of water within the global water resources systems analysis and models. This planning should take into account the related possible effects on the environment, economy, health and energy.
There are strong differences in the degree of advance in this field among the Mediterranean countries. Moreover, there are various manners to face water issues or to understand and draw up water laws due to historical, cultural, ideological or even religious reasons throughout the region. However, it is obvious that due to the importance that these resources can eventually mean in many areas of the Mediterranean, in economic, health, social and environmental terms, every country in the region should commit themselves to implement this objective by 2015.

Regarding desalination, most of the countries are nowadays using this technology, although only a few of them have done it within a planned framework. Moreover, some countries have bet on ambitious (maybe overambitious) desalination planning whereas in other cases this is still only an anecdotal resource.
Desalination is mainly called to meet human supply needs, and in some specific cases industrial uses. This resource will only be applicable for irrigated agriculture if it becomes part of an integrated strategy that gathers every available resource, conventional and non-conventional, and all the existing demands in a mixed, integrated system. Economic analysis and experience shows that exclusive, direct use of desalinated water for agriculture is not possible due to its high cost. Also high energy consumption and potentially high environmental impacts should be considered in the planning stage. An alternative option should be to consider desalination as a complementary resource, which main contribution will be a supply guarantee during severe water shortages.
For reuse of wastewater the casuistry is also very wide. This is a usual practice, widely used mostly in irrigated agriculture, but growing for other uses such as industry, landscape gardening, golf courses... However, like for desalination, the planned use of this valuable resource is not as common as it could be expected. Only a few Mediterranean countries have implemented wastewater reuse within their water resources planning, while in other cases users do not even apply any treatment to those waters before using them. In the most of these cases, the farmers irrigate with diluted, untreated, or partly treated wastewater.
The inclusion of reuse of wastewater in the water plans of the Mediterranean countries is essential and must be carried out bearing in mind the advantages and limitations of this kind of resource, and the necessity to lean on a well defined legal framework and a code of good practices. A successful use of regenerated wastewaters will imply not only a possible increase of net water resources (especially in coastal areas), but to achieve a substantial improvement of the environment at a local level and for the Mediterranean Sea.
All the stakeholders commonly agreed that it’s time for this situation to be solved. It is necessary to encourage the Mediterranean countries to develop water plans explicitly including feasibility analysis and programs about development of non-conventional resources. Those water plans must integrate all the necessary technical, institutional, regulatory and economic aspects, and define specifically the applicable technologies, treatment costs and tariffs, quality standards for each possible use and an appropriate legal framework.
2. Background and rationale of the target

In vast areas of the Mediterranean basin, water scarcity and environmental degradation associated with the pressure on the meager water resources, mainly due to the imbalance between supply and demand, represents an environmental threat and a first-order bottleneck for the economic activities and sustainable development of the involved countries.
In addition, arid and semi-arid areas affected by the lack and irregularity (both in time and space) of water resources poses specific challenges that have received little attention, at least not proportional to the magnitude and severity of their problems. It is necessary to underscore the hydroclimatic singularities of these territories, which can be included, in general, under the paradigm of arid and semi-arid areas affected by severe water shortages and global water scarcity (see Map 1).
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Map 1: Renewable natural water resources per inhabitant in the various basic Mediterranean basins (between 1995 and 2005). Source: Plan Bleu.
In the Mediterranean and similar regions of the world, water resources are limited and subject to severe and growing pressures. Urban and industrial, agricultural, point-source and diffuse pollution, industrial and domestic waste and groundwater overexploitation pose a threat to these scarce resources. Floods are frequent and extremely violent and the fragile ecosystems can be threatened by groundwater withdrawals coupled with an inadequate management of surface waters. Moreover, the threat of climate change has to be taken into account, due to the fact that the Mediterranean is a very complex transition area which is highly vulnerable to its effects. Depending on the various future scenarios and simulations, it is expected that in the MENA countries, during next century, rainfall will decrease 10-25%, runoff will decline 10-40%, and evaporation will increase 5-20%. Despite the uncertainties of these figures, it is essential to advance in the knowledge and optimization of all available resources, and new tools and specific policy analysis of rational use of water resources systems are required.

Aridity and scarcity of renewable resources, both surface and groundwater, give the non-conventional water resources greater importance than those raised in temperate or humid regions. In some cases, these new water resources could arise as an important part of the overall solutions to be implemented.
Water use outputs are -in spite of some encouraging results- far from being satisfactory; conveyance losses, leakages and wastage are estimated as about 40% of the total water demand, as a global average. When the expected effects of water-saving measures appear insufficient, and to limit their dependence to unsustainable withdrawals, the use of non-conventional resources (reuse of treated wastewater, water desalination seawater or brackish water) can be implemented. The mobilization of unconventional resources has many quantitative benefits (reduction of water deficit in particular for agricultural use), qualitative (collection and effluent treatment prior to reuse and improve the quality of natural receiving water bodies) and economic. It can also facilitate access to sanitation and make an important contribution to adaptation strategies of agricultural policies. Finally, the reduction of imbalances between supply and demands can reduce conflicts between users, between sectors (domestic, agricultural and industrial) and even between countries with shared waters.
Non-conventional water resources represent a substantial and complementary supply in regions affected by extreme scarcity of renewable resources. Such sources, usually counted separately from natural renewable water resources, are mainly related to: a) the production of freshwater by desalination of brackish or saltwater, mostly for urban supply purposes; and b) the reuse of urban or industrial wastewaters (with or without treatment), which increases the overall efficiency of water use (extracted from primary sources), mostly in agriculture, but increasingly in industrial and urban sectors.
The reuse of wastewater for irrigation could be considered an ancient practice, which allowed having an additional high-nutrient resource to grow the crops. Nonetheless, the modern quality standards require wastewater to have some treatments so as to make it feasible for each possible use. So the reuse of wastewater, either completely or partially treated, has already been practiced with varying degrees of success in the majority of the Mediterranean Region over the last decades. It must be considered as a hydrological asset and a good part of the solution provided some considerations are taken into account.
Reuse does not always mean the contribution of a new and therefore additional resource. It only generates really new resources in areas near the coast, where the effluent would pour into the sea without another use. In upstream inland areas the used water returns to the system (river or aquifer) and can be used in-situ or downstream. So in general reuse doesn’t mean additional quantity of water, but always means increase in their quality.
On the other hand, desalination consists in taking out dissolved salts (saline ions) from water. All the desalination technologies have a limiting factor in common: they all must apply energy to saline solutions to obtain desalinated water.  Furthermore, the higher the desired degree of purity, the greater the energy consumption. So, the relationship between water and energy governs all the applications of desalinated water. It is necessary to consider environmental, energetic and economic concerns that the world-wide experience in water desalination provides. Nevertheless desalination nowadays, mainly from seawater, has been accredited as a valuable option to approach the problem of water shortage in some cases.
Both solutions, reuse and desalination, are increasingly acquiring relevance in scarcity areas, where they are set to become an important asset. In fact, many technologies and related processes, some years ago under development, are nowadays sufficiently well-known, are fully operative in many places, and had reached its maturity making the term “non-conventional” becoming obsolete.
Moreover, as a consequence, numerous national and international conferences have been held on both subjects and a plethora of studies and documents have been published by many organizations. In the last few years it is possible to easily find numerous reports dealing with both topics that, besides, are focused on specific issues of the Mediterranean region. The enumeration of all of them would exceed the aims of this report, but we could list some examples:
REPORTS:

· Foundation Euromediterranean Water Institute (F-IEA): “Reuse of regenerated water: technological and legal aspects” (2010)

· World Bank (WB): “Improving Wastewater Use in Agriculture: An Emerging Priority” (2010)

· Foundation Euromediterranean Water Institute (F-IEA): “Water desalination: technological, environmental, legal and economic aspects” (2009)

· 5th World Water Forum (WWF5): “Mediterranean Regional Document” (2009)

· Arab Water Council (AWC) & Istituto Agronomico Mediterraneo di Bari (IAMB): “Encyclopedia on water resources development and management in arid and semi-arid regions of the Arab world” (2009)

· Blue Plan (PB) & United Nations Environment Programme (UNEP): “Water, energy, desalination & climate change in the Mediterranean” (2008)

· Euro-Mediterranean Information System on Know-How in the Water Sector (EMWIS) & Centro de Estudios y Experimentación de Obras Públicas (CEDEX): “Non-conventional water resources uses study in the Mediterranean” (2008)

· European Union Water Initiative–Mediterranean (EUWI-MED): “Mediterranean Wastewater Reuse Report” (2007)

· AQUAREC: “Participative planning for water reuse projects” (2006)

· Bixio et al.: “Wastewater reuse in Europe.” Desalination 187 (2006) 89–101

· Centre For Environment and Development for the Arab Region and Europe (CEDARE) & United Nations Development Programme (UNDP): “Status of Integrated Water Resources Management (IWRM) Plans in the Arab Region” (2005)

CONFERENCES:
· IWA Regional Conference on Wastewater Purification & Reuse (WWPR2012). Heraklion, Crete, Greece. March 2012.

· 1st International Conference on Desalination and Environment: Recent developments in non-reverse osmosis desalination and related technologies - ICODE 2011. Abu Dhabi, United Arab Emirates. November 2011.

· Regional Conference on Advancing Non-Conventional Water Resources Management in the Mediterranean. Athens, Greece, September 2011.

· 8th International Conference on Water Reclamation & Reuse. Barcelona, Spain, September 2011.
· 5th European Water and Wastewater Management Conference. London, United Kingdom. September 2011.

· World Congress on Desalination and Water Reuse. Perth, Australia. September 2011.

· EuroMed 2010. Desalination for Clean Water and Energy: Cooperation among Mediterranean Countries of Europe and the MENA Region. Tel Aviv, Israel. October 2010.
· International seminar on desalination of sea water: an opportunity for regions on water shortage situation.  Tangier, Morocco. May 2009.

This brief summary gives an idea of the wide and intense activities in the field from professional and academic perspectives.

Also, from a geopolitical point of view, it must be remembered that there are near 500 million inhabitants and more than 250 million annual visitors (tourists) in the countries facing the Mediterranean. It is foreseen that this population could increase by 90 million inhabitants in the short-medium term. Moreover, almost 200 million inhabitants live in areas with less than 1,000 m3/capita and is likely to reach 250 million inhabitants by 2025. The water “scarce” population, i.e. that with less than 500 m3/inhab./year, is likely to pass, over the same period, from 60 to 80 million inhabitants. In fact, water scarcity in Mediterranean region is among the highest in the World. For instance, 7 out of the 9 SMEC countries (Algeria, Egypt, Israel, Jordan, Lebanon, Morocco, the Palestinian territory, Syria and Tunisia), during year 2010, had less than 500 m3/capita of sustainable fresh water. It is evident that there is a trend towards the worsening of current problems, as a result of the increasing water resources scarcity and imbalances between supply and demands.

Solutions that were put forward at the 5th World Water Forum, both in the Istanbul Water Guide and in the subsequent Ministerial Declaration, while indicating that the major challenges to be faced in water management over the coming years will be the population growth and migratory movements, as well as changes in land use, the increase in pollution, and all issues resulting from global changes, which advocate for decisions to be made such as the inclusion of national strategies for improved groundwater management and a greater investment for the reuse and desalination of water.
With this background, and according to the 6th WWF lemma Time of solutions, it is required to explore what are the real possibilities for the use of new resources that minimize, sooner rather than later, the impact that a water crisis might have on the population, the economical activities and the environment, a crisis that without doubt will be brought about due to the intensification of droughts and the resulting lack of resources to face the growing demands.
3. Target action plan and commitments
Actual situation

The total production capacity of desalinated water in the Mediterranean Region represents about 20% of the world operative installed desalination plants. Among top countries in installed capacity are Spain (44%), Algeria (19%), Israel (14%) and Italy (4%), even when real production doesn’t necessarily fits and could be lower than the maximum capacity of the plants. As for the origin of the feeding water of the Mediterranean desalination plants, seawater is predominant with a share of 64%; brackish water participates with 25% and river water with 4%.
With regard to desalinated water uses, municipal supply is the main use in the Region, with a 74% of total, followed by industrial application with 12% and irrigation with a 6% of the total installed capacity.
On the other hand, the total volume of reused treated wastewater in Europe (AQUAREC, 2006; EUWI-MED 2007) is 964 Mm³/year, which accounts for 2.4% of the treated effluent. Spain accounts for largest proportion of this (347 Mm³/yr); Italy uses another 233 Mm³/yr. In both countries, agriculture absorbs most of the treated wastewater. In the Mediterranean region, Israel is another large user of treated wastewater, (280 Mm³/yr, around 83% of the total treated wastewater). The treated wastewater reuse rate is high in Cyprus (100%) and Malta (just under 60%), whereas in Greece, Italy and Spain treated wastewater reuse is only between 5 % and 12 % of their effluents, although with significant regional differences.
The amount of treated wastewater reused is mostly very small (less than 1%) when compared with a country’s total water abstraction. Only Malta and Israel augment their water supply by 10 % and 18 % respectively, using treated wastewater as an alternative source. Some forecasts predict that on the Mediterranean coast these percentages will surpass 60-70%, having already reached near 100% in some Spanish coastal, water scarce regions, like Murcia and Valencia.

According to World Bank 2007, on average, across the region of the Middle East and North Africa (MENA), 2% of water use comes from treated wastewater. Jordan is reusing up to 85% of treated wastewater and Tunisia 20-30%. Egypt and Syria reuse treated domestic wastewater to some extent. Moreover, the Gulf countries use about 40% of the wastewater that is treated to irrigate non-edible crops, for fodder, and for landscaping.
In conclusion, there is a very significant activity on the use of non-conventional water resources in the Mediterranean, but there are also big regional and inter-countries differences, raising very important margins for action and improvements in the next future.
Target actions

As shown in the previous paragraphs, all the Mediterranean countries consider appropriate to carry on an effort in order to advance in their national policies for the production, planning, control and integrated management of non-conventional water resources, but this common understanding has different focus and intensities and not always is well structured. To achieve a rational use of these resources it will be necessary to advance in the development of regional and national water plans which, necessarily, will have to come accompanied by a complete regulation framework, new tariff structures, recommendations for the selection and application of the most suitable technologies in each case, and institutional adaptation that allows a correct application, control and monitoring of the use of these resources. As far as possible, it would be advisable to jointly face up those challenges, since the hydrologic similarities and water problems of the Mediterranean territories will lead us to adopt homogeneous measures. 
The inclusion of non-conventional resources between the regional and national water plans of the Mediterranean countries means an advance in the integrated management of all the available water resources. Nonetheless, there are differences as for the use given to these waters, their consideration in the national policies, the internal regulation of their uses and the technologies associated to the generation processes. Therefore, there is an outstanding potential among all the countries of this region for the exchange of experiences and knowledge associated to the use of non-conventional resources that can be applied to the achievement of this target. The cooperation could be extended to the practical use and operation of technologies, promoting joint activities in the field.
Some relevant aspects to take into account for the planning of non-conventional resources are, among others, the promotion of the user’s awareness on the need to count on these resources and on the social acceptance of their use, especially of regenerated water. As regards for urban wastewater reuse, it would be necessary to foster the active participation of the irrigators’ communities, given the fact that they are the main potential users of the regenerated wastewater.
As for desalination, it is considered necessary to foster the research on physical-chemical processes of the different water treatments, and the research on increasing the energy efficiency of the desalination processes, energy recovery, and the development of new materials and systems.
Energy and water are strongly interlinked. Energy requirements are increasing for pumping, transport, treatment and desalination. Today, power consumption for water accounts for around 5% of power consumption in the NMCs and around 9% in the SEMCs (being around 15% in Israel). In most of the countries, these rates are set to rise in order to meet the increase in demand: resort to deeper wells and longer transfers, as well as an increasing call of wastewater treatment and of desalination.

Some analyses conclude that the energy needs for water are set to double up within 10 years. They are likely to account, by 2030, for 15% of the overall power demand for the SEMCs, as against 5% for the NMCs and 10% for the whole Mediterranean riparian countries.

The main challenge of desalination is to get a competitive cost of desalinated water production with other water resources. The energy component of desalination (44% on average) makes the gradual increase in the cost of energy generation a progressive increase in the cost of desalinated water to a greater extent than other conventional water re sources. To achieve a competitive cost it is necessary to minimize the influence of the energy component in this cost, both in terms of fixed costs (power term) and variable costs (energy term). If the cost of depreciation of the facilities is considered in the price of water, it is estimated that about 40% of the total cost comes from energy, while the amortization costs are between 30% and 40%. If investment costs recovery is not considered, then the energy costs will represent nearly three-quarters of the total costs of the water, thus imposing an economic barrier to the development of desalination for agriculture, even if all the investment is subsidized.
In order to reduce energy consumption for water uses, some few research fields seem to be promising for the future: hybrid power plants, energy recovery from the brine generated by desalination plants, and use of renewable energies for desalination.

The energy consumption of the desalination plants 30-40 years ago was 20 kWh/m3, and it has currently dropped to 3.5 kWh/m3. That means a great advance, achieved by the incorporation of diverse technologies like devices to recover the residual energy of the brine, the improvement of the efficiency of pumping systems and membranes, and the general optimization of the process.
Nevertheless, it can be considered that this great development and reduction of energy consumption in the last decade is reaching an asymptotic limit and significant improvements are not expected in the future.
Maybe a new revolution in the sector will be required to reduce the energy consumption, such as forward osmosis or nanotechnologies. Although those kinds of devices are nowadays far from being ready for industrial size applications, it would be advisable to monitor their evolution.

One of the handicaps for generating desalinated water is the scarce knowledge on the long term impacts caused by the brine disposals over the land and/or aquatic ecosystems. Besides, given the high energy required by these facilities, a notable environmental impact can be produced associated to the emission of greenhouse gases (carbon footprint).
There is another important aspect as regards both for desalination and reuse, which is the development and application of non-conventional energies that would contribute to make these activities more energetically and environmentally sustainable.
Using renewable energies for desalination is a recurrent objective for planners and designers of desalination plants. Nowadays solar and wind power technologies are only applied to small scale and the real contribution to the total required energy of the desalination facilities is negligible. Actually, solar devices are only able to supply energy to auxiliary systems having a low consumption (lighting, general services of the plants, etc.), because of the impossibility to supply energy to the main equipment such as high pressure pumps. As regards for wind energy, more desalination applications have been developed although not in a direct manner. Due to the fact that the best location for desalination must not coincide with the best location for renewable energy production, both facilities are usually separated and the energy is supplied from considerable distances, normally indirectly through the electric power transmission networks.
The result is that, except for very small, local installations, medium and large desalination plants always need to be connected to a guaranteed electric power source than only the national mixed-source generation, transmission and distribution networks could provide.

The use of renewable energies must of course be fostered and extended, but contributing as sources to the mix of the global electrical grid, not as a direct solution for desalination plants.
Planning a water reuse project usually evolves through three main phases: conceptual planning, feasibility investigations and facility planning. The water reuse planning strategy should include a rough user’s assessment early in the planning process and early involvement of projects participants (stakeholders) to better formulate project objectives and the possible alternative scenarios. So the social impact and public acceptance and the market feasibility, are the most important factors for water reuse success. In this respect, the factors of public health, water quality, and public acceptance create additional complexity in identifying and securing water reuse market. Studies of nonmarket costs and benefits, such as health and environmental effects, must be developed to assure a cost-competitive social solution for long-term water planning.
It must be underlined that all the actions foreseen in the water plans including non-conventional resources have to be based on a comprehensive economic analysis. Financial cost must include not only the plant, but also the others required associated investments, as any other water work or infrastructure.
Also, the different future scenarios susceptible to affect the use of these resources (costs evolution; competence with cheaper or best quality resources; evolution of irrigation, urban industrial and environmental demands, etc.) must be carefully assessed. Other strategic planning methods such like SWOT could also be applied.
All of that justifies the next proposal of agreements on the action plan corresponding with the Target MED 2.1., which are:

· To develop a common-shared Mediterranean framework –guidance or soft law- for the non-conventional water resources policy in the area.
· According to this common framework, to develop national policies for the planning, design, installation, management and monitoring of non conventional water resources, within an IWRM perspective. National policies must include procedures and regulations, pricing structures, technology applications, and institutional capacity to promote the use of these water resources.
· To promote stakeholders' awareness and social acceptance on the use of non-conventional water resources showing successful experiences in the area.

· As a specific activity in the aforementioned direction, to establish a permanent group of work on the agricultural use of the regenerated waters with active participation of the irrigator organizations, specialized research institutions and regional authorities.
· To promote information, capacity building and dissemination of best practices on waste waters reuse, including key problems, regulations and good practices codes.
· As with reuse, to establish a permanent working group to promote the analysis and cooperation in water desalination and the exchange of experiences and knowledge among countries of this region.
· To promote application of non-conventional energies to water desalination processes at local small scale and their connection to the electric grid as sources contributing to large plants energy consumption.
· To enforce the application of common concepts and standards for economic and financial analysis of non-conventional water resources projects, including all the involved elements.
· To support joint research activities on desalination and wastewater reuse, focusing in a first stage on:

· Reduction of the energetic consumption in the processes of water desalination and on energy recovery. Role of renewable energies.
· Impact of brines disposal in aquatic and terrestrial ecosystems in the short and long term. Study about options of zero liquid disposals of brines. Valorization of brines and derived salts.
· Reduction and optimization of the chemicals dosing, pre-treatment and post-treatment systems.
· Water quality for human consumption. Sanitary aspects. Studies on the effects and modifications of the quality due to mixing desalted water with others sources.
· Modeling brine discharge. Environmental assessment of short and long term effects and behaviors.

· Specific problems for the water reuse such like increasing salinity of effluents.

· Update and establish new agronomic thresholds to properly assess the suitability of reclaimed water for irrigation, including the assessment of the more suitable crops depending on the reclaimed water quality and management practices, and including also new tools and sustainable management strategies that save water and profit the potential nutritive value of reclaimed water.

· Development of pilot plants, first at plot and then at district level, in different Mediterranean locations and types of crops, where to assess the effect of using reclaimed water on soils, crops and the environment. It will be advisable to collaborate with the irrigators associations nearby the existing sewage plants.
· Non-market costs and benefits of using non-conventional water resources. Development of common practical standards and criteria. Insights on virtual water concepts to support decision making.
· To build capacity at all levels, mainly on the next aspects:

· To increase the cooperation between national, regional and local authorities of the Mediterranean countries, in order to exchange experiences and build a common perspective about non-conventional water resources.
· To develop cooperation projects between regional agencies including demonstration projects, pilot installations, academic, and training of technicians. Creation or enforcement of local sites for international training and in-field practice. Look for synergies and join activities with other similar initiatives such like the UpM water-related actions or the euro-mediterranean academic water resources platform, actually under development by the Euro-Mediterranean University (EMUNI) and others related institutions.
· Integrating sustainable desalination within national IWRM plans, whenever applicable, mainly for the water public Administrations.

4. Solutions

In order to achieve this Target it is necessary that, as regards for urban wastewaters, the Mediterranean countries establish, develop and keep updated their urban sanitation plans, sewage regeneration and reuse systems. The European regulations (i.e. European Council Directive 91/271/CEE) can be adopted as a common basis of the national initiatives, with the necessary modulations in each case. This can be completed with regulations over the uses, like the Spanish Royal Decree 1620/2007. All of this without detriment of the formulation of a common legal framework, fostered by the Mediterranean Water Forum, that must be periodically updated. This legal framework must be considered a soft law, which main aim is to serve as an orientation for the internal processes of decision making.
Apart from the priority activities on water demand management, increasing efficiency and water pricing, and once developed, it is also necessary to define policies to satisfy the growing imbalances between demands and supply by means of increasing the resources availability via desalination. This technique must be considered together with all the other existing measures, taking into account their specific characteristics.
A financial framework must be defined for these actions that, in any case, will depend on the priorities adopted by the governments and on the economic contribution of the users, both of urban supply and regenerated wastewater. The active participation in calls for economic support to these activities generated by international organizations (European Union, World Bank, etc.) may help to financially support these solutions. Financing maps are good tools to help it.
The Mediterranean Water Forum could give organizational and technical support to these actions by means of the constitution of permanent working groups that could develop and maintain updated reports on the status of the use of non-conventional water resources in the Mediterranean region, among other activities. Their structure, way of operation and financing could be developed in the fulfillment process of the agreements adopted in the Forum meeting of Marrakech-2011 or during the WWF6 in Marseille.
Keeping this in mind, some examples of solutions that may contribute to achieving the target are provided.

Solution 1: Example of successful planning and full development of a water treatment and reuse system for a region. 

Global system of sewerage, treatment and reuse in the Mediterranean Region of Murcia and Valencia (Spain).
In Spain 346 Mm3 of water per year are reused in agriculture, about the 79% of the treated volume. The main reclaimed wastewater projects are concentrated in the Mediterranean coast and the islands. Valencia and Murcia reuse the 57% of all the whole treated wastewater in Spain, and Islands (Canaries and Balearic) reuse the 23%. Other projects are in the middle and north of Spain, but with small volumes.

The Segura river basin, at the southeast of Spain, comprising Murcia and part of other regions, is the only Spanish big basin whose natural renewable water resources cannot cover its actual water demands, resulting in a severe structural imbalance. Southern areas of the Júcar river basin district show a similar problem. In all these areas, treatment and reuse becomes a key issue.

A key aspect of this success is the joint consideration of technological, financial and institutional-legal issues within a single global plan designed in advance for the whole region. Experience shows that primary steps for the success of regional planning are:
a) To carry on a detailed study of the sewage treatment needs in the region: number and size of municipalities and isolated settlements, number and size of existing sanitation and water treatment infrastructures, estimation of new infrastructures needed, etc. Network optimization and design, considering the supra-municipal scale.
b) Technical definition of the infrastructures to be built in order to meet all the population, specifying the processes and technologies to be implemented (including tertiary treatments) in order to achieve the required quality levels of the produced water. 

c) Creation of a regional institution responsible for the implementation of the Plan and for a centralized management system of maintenance and operation, with common criteria and scale-economy about energy, technology and environmental efficiency.
d) Implementation of a control system of the discharges to the sewerage network. 

e) Mandatory treatment at source of certain industrial wastewaters previous to pour it into the sewer system. 

f) Cost recovery and polluter pays principles: establishment of a Sanitation Tax, to be paid by water consumers. 

g) Definition of a legal and institutional framework in order to support the previous points.
Solution 2: Examples of success institutional participation in water reuse projects

Public agencies in several countries already implement policies on marginal-quality water.
Egypt and Tunisia are examples of an increasing interest for reuse treated wastewater and integrating management of wastewater reuse to minimize treatment costs and increase agricultural productivity is gaining interest in many developing countries. In Drarga, Morocco, untreated wastewater was being discharged into the environment, contaminating drinking water supplies. To deal with this problem a public participation program created an institutional partnership involving local water management stakeholders, urban water users, and farmers water user groups.

The success of water reuse projects does not just depend on the effectiveness and suitability of the technology, but also on the presence of an institutional framework that ensures that the treated water can be distributed and used safely and efficiently. In Egypt, a monitoring program was started in the 1970s to identify spatial and temporal changes in drainage water volume and quality. In 1995 a program was initiated in the Nile Delta to assess the impacts of drainage water use on soil and water quality and crop yields. According to government policy the salinity of blended water should not be higher than 1.56 mS/cm. Crop yields using blended water are similar to those obtained using freshwater. Where drainage water is the only irrigation source, however, crop yields are 20%–60% lower.
Solution 3: To develop the Mediterranean Guidelines for reuse of regenerated wastewater that contemplate the technical, sanitary, social, environmental, economic and regulatory aspects is mandatory in order to achieve a rational implementation of NCWR.

The “Guidelines to better use of treated wastewater”, developed by CMI is a regional synthesis of various studies and articles about the implementation of treated wastewater reuse projects, including cost-benefit analysis. This survey will be taken into account as a reference in the works to better approach the implementation of NCWR.

Solution 4: Global approaches of water management must include NCWR. There are many references that could be considered as pilot projects throughout the Mediterranean.
For instance, the  global approach of  OCP (Office Cherifien des Phosphates), Morocco, to its water consumption include: improving its process to decrease the amount of water used, recycling the water use in the process and reusing the treated wastewater of domestic wastewater treatment plant of Khourigba.
Solution 5: Good practices on alternative energy and Wastewater Treatment Plant.
Reduction of energy consumption and the overall operation costs of the plant must be achieved, with also a benefit in burning the methane and emitting CO2 instead, as methane is known to have 21 times more of an impact on the Greenhouse Effect than CO2.

Methane gas is a by-product of the anaerobic sludge treatment stage in WWTPs. When a co-generation installation is added to the treatment process the biogas can be used as an alternative source of energy to the WWTP. The vast majority of the technology used for treating effluents in Israel is activated sludge. The mean energy demand of this process is approximately 0.75 kWh per m³ of effluents. The mean electricity production potential from burning the methane emitted is estimated at 0.44kWh per m³ of effluents, almost 60% of the energy demand of the treatment process (Pareto, 2006).

More than 360 Mm³/y of effluents are treated in activated sludge facilities. The potential for electricity production from burning all the methane emitted can reach 158.4 GWh/y, which only amounts to 0.3% of the total electricity demand in Israel in 2010. This potential is currently far from being exploited. According to the Public Utility Authority – Electricity (PUA), the only WWTP to produce electricity from burning methane is the Sorek WWTP. This plant treats 30 Mm³ of effluents per year. The co-generation unit installed in this facility has a capacity of 1.8 MW, enabling the production of 6.4 GWh/y. Based on a contract with the Israel Electric Corporation (IEC) the Sorek WWTP sells 3.1 GW/y to the national grid and uses the rest of the electricity produced for its own operation.

Selling the electricity produced to the national grid from burning methane is most economical during peak electricity demand hours when the electricity tariff is highest. Pareto (2006) estimated that the total reduction in energy costs in the WWTP process is €0.03/m³. This estimation was based on a 65% utilization of the available methane and on the electricity price of €0.1/kWh, the annual average peak price.
Solution 6: Development of a Standardized Cost Model for Desalination.
Increasingly, policy makers and planners need reliable cost data to plan and develop appropriate water resources. Desalination deserves to be represented with realistic figures. To meet this crucial need,  Middle East Desalination Research Center (MEDRC) has specifically discussed the costing needs of decision makers, planners, and designers and recommends that organization of comprehensive international conference aiming to develop a process for normalizing desalination costs to determine the base line variables for development of a standardized cost-model, that will allow decision-makers, planners, and the industry to reliably compare desalination costs from around the world. Systematic and standardized data and material on the desalinated water cost, or on generally accepted methods for determining the cost, are not available. A standardized Desalination cost-modeling tool can help Mediterranean countries with future development and inclusion of desalination in their national water resource portfolios. This solution is in strategic conformity with target 2.1 and 2.2 and will assist stakeholders with integrated management of non-conventional water resources, specifically desalination.

The conference would provide engagement of stakeholders toward formulating generally accepted procedures for costing. The aim is the development of a standard model to be globally acknowledged. Reliable data are needed by policy makers and planners, and MEDRC has always felt that Desalination deserves to present itself with continuously updated realistic figures, particularly in cost aspects.

The Organizing Committee will be mandated to gather treatises from those that have worked on costing procedures in desalination in the past as well as from other desalination experts. The idea is to approach the issue, not only through the basic parameters, which themselves are numerous and controversial but also to include an assessment with sensitivity analyses, a very clear definition of the boundary conditions and further measures needed to produce valid and comparative information, as well as to reach a generally accepted methodology. 

Objectives and target group

·  Develop a conference program which includes presentations of existing costing procedure models, methodological approach to project planning issues, analyses of case studies and follow-up recommendations.

·  Develop a process for normalizing desalination costs that will allow decision-makers and industry to reliably compare costs from around the world.

· Produce a book that will be useful to decision makers and the industry, and will assist in fund raising to finance surveys and investigations required to complete the picture.

· Ultimately, develop a dynamic standard that is globally accepted.

· Provide a financially and technically successful model for future workshops/conferences.

Target Group

MENA-MED Regional stakeholders, planners, decision makers and students along with the international desalination private sector, EMWIS, UFM and desalination organizations including the European Desalination Society, International Desalination Association, and the Water Science and Technology Association. 

5. Recommendations for follow-up

The Target Group MED 2.1 can be achieved by developing the proposed actions in section 3, and following, between others, the examples of solutions given in section 4 of this Report. In addition, it is convenient that the Mediterranean Water Forum, as promoter of the development of rational use of non-conventional resources, sets up working groups and action plans in order to ensure that, by 2015, the contribution of these resources is included in the water plans of the Mediterranean countries. The national plans must respect the sustainability principles in the social, economic, environmental, energy and health components.

The setting-up of working groups in charge to monitor the development of the commitments will be a useful tool, in order to assure their accomplishment and to find out possible problems in their implementation.
For both reuse and desalination, in addition to the environmental impact assessment, previous financial planning of reuse or desalination programs, necessarily included within other more comprehensive basin-scale water resources systems planning, and integrated in this systems, is mandatory in order to avoid costly failed investments and unsustainable solutions in the short and medium term.

Whether or not reuse and desalination will be the solution remains to be seen, but what is beyond doubt is that they will have to be part of the solution. Considering their importance, we must also be aware of the limited role that these resources can play in the total availability, and it is exactly by focusing on their weaknesses that a more precise diagnosis may be drawn up, so as to avoid flawed, unrealistic solutions. It would be mandatory to assess the applicability of these resources, considering the benefits of their implementation as a local or general solution, or even as a temporary or definitive solution.

For all of these reasons, it is important, first of all in the governance framework, to opt for solutions with greater efficiency (water saving, reduction in leaks, modernization of irrigation, etc.). These measures are necessary and should be a priority but may be insufficient in the most water scarce areas in the region, and it is at this time that the new resources –sustainable conventional, non conventional or, if feasible, transfers from other areas– should come into play, through the application of technologies that, by means of innovation, will increasingly have to make these resources feasible, both from an economic and environmental perspective.

The Mediterranean region is so increasingly configured as a singular, pilot area in the water resources arena, whose experiences may serve as a field laboratory for other water-scarce regions all over the world.

6. Conclusion

Both desalination and regenerated water reuse are actually feasible alternatives to face permanent water scarcity encountered in several Mediterranean areas, where the availability of natural renewable water resources cannot support neither the current nor the future demands and the associated environmental requirements.
However these resources have their specific characteristics and their strengths and weaknesses could be considered in an integrated framework to meet different objectives and needs.
Desalination is a resource mainly called to meet urban supply demands and some specific industrial uses. Desalinated seawater cannot be used for agriculture due to the high costs, and this water must be integrated in a water mix with the other sources in order to get a final product feasible for use from an economic and quality –mineralization- perspective. Under an integrated system perspective, desalination must be considered as a complementary expensive resource which provides a valuable increased guarantee in water shortage situations.
A key question is its energy dependence and the influence of that in the evolution of production costs. The product of increasing energy cost by decreasing energy consumption shows actually a final increasing result. Regarding that, technological innovation towards a higher reduction of energy consumption and the implementation of renewable energy sources must be encouraged.
As regards for reuse, this is a habitual and extended practice in irrigated agriculture. Even though, its application is increasing more and more in other fields such as industry, urban uses, golf courses, etc.
This is a competitive resource, with production costs significantly lower than desalination if there is no need to use membrane technologies to achieve a higher quality or to reduce its salts contents.

However, it is essential to control its chemical and bacteriological quality in order to minimize its sanitary risks. Therefore, the main priority must be to increase its reliability and sanitary guarantee, and it must be present in the proposal of a legal framework that regulates its use.
The Mediterranean Water Forum, upon knowing the previous data, reflections, action plan proposals, solutions and recommendations, agrees to set itself up in an organization for the promotion of the development of the rational use of non-conventional water resources in the Mediterranean region. With this aim, it will coordinate the foreseen actions in section 3, setting up the necessary working groups and activities. Besides, the Forum commits itself to account for the developed activities and reached achievements to its members.
This RTG report will be the basis for a short publication by the Secretariat’s Communication team on the target and its identified solution. The publication will be made available at the 2012 6th World Water Forum.
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