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1. Introduction

The Target MED 2.1 aspires, in the short term (by 2015), to develop a common regulatory framework for the Mediterranean area that considers the specific hydroclimatic features of the region, with its singular problems of scarcity and droughts in semiarid environments. This framework must integrate the contribution of non-conventional resources with the rest of supply and demand, structural and non-structural alternatives.

The use of the so called non-conventional water resources (mainly reuse of treated wastewater and desalination from brackish water or the sea) are nowadays quite common practices in the Mediterranean basin, together with other conventional resources such like surface waters from rivers, lakes, reservoirs, or groundwater. However, this common practice shows strong differences in the regulatory framework for their consideration within the regional and national water resources systems planning of the different countries. So Target Group 2.1 is focused to enforce the knowledge and inclusion of non-conventional water resources within the planning of the countries, according to common good practices and recommended standards, whilst this Target Group 2.2 is ambitiously focused on getting a common regulatory framework for considering the singular problems of water scarcity of Mediterranean semiarid environments, taking into account the specific contribution of non-conventional resources within this framework.

Both targets are very closely related and complimentary. Specific detailed insight in technological, economical, environmental and health issues of water desalination and reuse in the Mediterranean (2.1) is now collected and inserted within the more global framework of the complete water resources systems of the river basins and riparian countries (2.2), raising new problems and opportunities for common rules and experience-sharing in this water-stressed, singular semiarid area of the world.

The opportunity of the target is very clear. A first approach to a common regulatory framework reveals a concept interpretation and wording diversity that makes necessary, first of all, to define the different issues related to non-conventional resources, mainly when talking about reusing wastewater. These common definitions will help to establish a common understanding and criteria that would govern the use of this kind of resources. In both cases, desalination and reuse of regenerated wastewater, it is suggested to develop a regulatory framework and/or recommendations specifically drawn up for the Mediterranean region, taking into account its hydroclimatic uniqueness, which can be included, in general, under the paradigm of arid and semi-arid areas affected by severe water shortages and global water scarcity.
Regarding wastewater reuse, in the countries that already have any kind of legal regulations for these issues, diverse and widely accepted quality criteria are applied. It would be interesting to establish homogeneous criteria for the Mediterranean region, setting up quality standards according to the different uses and common practices. These standards should be considered not compulsory but advisable, as a soft law, in order to help the different countries to develop their own regulations considering their specific ways to face water issues due to different historical and cultural reasons.
In any case, the national regulations should avoid a common and somehow traditional practice that consists of the use of non-treated wastewater for irrigation in agriculture. One of the most important definitions above mentioned is reuse, which should not be interpreted as the use of partially or non-treated wastewater. In such cases the right definition must be uncontrolled reuse, as opposite of a planned reuse. Therefore, a guide for good practices of regenerated wastewater reuse should be drawn up.
On the other hand, it becomes relevant to analyze whether non-conventional resources should be considered public or private assets. This could affect directly to the way they could be allocated, and this aspect should be implemented in the regulatory frameworks to be developed.
This regulatory framework must foster the integration of all the available water resources, conventional or non-conventional, giving details of the rules that will regulate their uses and how to prioritize them according to the available resources, possible final uses, environmental criteria, and specific characteristics of the water resources systems. Moreover, it has to take into account the decision making processes that will lead to a sustainable use of the meager water resources in the Mediterranean region, considering its different components: social, economic, environmental, energy and health. In this way, global rules could be developed for the water resources systems of the Region, raising some kind of recommendations that each country, if needed, will adapt to their specific circumstances.
It is essential that this regulatory framework fosters the public awareness and acceptance on the need to use non-conventional resources. Moreover, all the decision making processes should be sufficiently transparent, so as the users understand that these resources are reliable and offer the entire required guarantee.
2. Background and rationale of the target

Actual situation

Water scarcity of the Region is a key question, and some figures could help to illustrate it. The renewable natural water resources in the Mediterranean basin have been estimated at about 1000 Km3/year, high but very unevenly distributed both in time and space. Over 85% of these resources are concentrated among the northern countries and Turkey. The remaining 15% is distributed among the eastern and southern Mediterranean countries.
According to the well known Falkenmark water stress index (per capita water availability of between 1000 and 1600 m3/year indicates water stress, 500–1000 m3 indicates chronic water scarcity, and per capita water availability below 500 m3 indicates a country or region beyond the ‘water barrier’ of manageable capability) most southern countries and regions are in chronic water shortage situation with a budget less than 1000 m3/inhabitant-year. Algeria, Tunisia, Libya, Israel, Malta and Gaza, have less than 500 m3/ inhabitant-year, which puts them in absolute water shortage. Applying this indicator to regions of the northern Mediterranean countries it is found that even in those apparently well-endowed with water, there are regions (Murcia, Apulia) in structural situation of absolute water scarcity, and others (Sardinia) of chronic water shortages. Therefore, the problems arising from the lack of renewable water resources are reproduced with similar characteristics in many areas situated on both banks, especially in arid and semiarid regions.
As regards to the different uses of water in the Mediterranean region, the Northern countries use about 120 km3/year from which 18% are applied for potable use, 49% for irrigation and 33% for industry and energy. In the case of Eastern and Southern Mediterranean countries (64 and 99 
km3/year, respectively), the allocation of resources is quite different from the North shores but significantly similar between them: in these regions the main use is irrigation which accounts for about 80% of the total water available, and potable and industry-energy vary from 8 to 14%.
The ratio of renewable water resources exploitation also shows their unequal geographical distribution, ranging from less than 0.30 (30%) of all the northern countries with the exception of Malta (97%). As of now, water abstractions, in certain eastern and southern countries, are close to-if not beyond-the maximum renewable resources level as like Syria and Egypt These figures illustrate the magnitude and specificity of the problem of water scarcity in the Mediterranean, and the need to give it a special treatment in which non-conventional resources must play a prominent role.

These figures illustrate the magnitude and specificity of the problem of water scarcity in the Mediterranean, and the need to give it a special treatment in which non-conventional resources must play a prominent role.

As said before, since ancient times wastewater reuse has been practiced in the Mediterranean region mainly to irrigate crops. However, the growth of cities due to the movement of rural population has enforced the need for collection, transportation, treatment and disposal of wastewater generated in the ordinary urban activity. Furthermore, sanitary requirements have led to the regulation of the uses of these waters, generally restricting direct reuse, establishing the treatments to be applied. In these legal systems, the protection of the environment also influences the determination of such treatments.
The potential production of urban wastewater in the region can reach 30 km3 in the coming years. Reuse after appropriate treatments would significantly expand the inventory of available water resources. However, reuse poses the challenge of formulating plans for wastewater collection and transport to treatment plants, as well as the construction of treatment plants that treat the received wastewater by means of at least primary and secondary treatments, and also regeneration plants to adapt treated waters to suit end-uses. To all of that we must add the economic contribution of urban water users, management of reclaimed water and the participation of their users. A complete system integrating technological, financial and institutional aspects must be developed.
There are two types of regulations for wastewater uses. The first ones regulate use rights and granting; and the others the protection of health and the environment. As for this second group, the World Health Organization (WHO) criteria for reuse of wastewater have a remarkable influence throughout the region. In general, all these rules can be compiled within the water legal system of each country.
Interesting pioneering initiatives are the regulation adopted by California in 1918 about use of wastewater on irrigation, or the standards developed by Israel from 1952, recommendations in 1973, and recent Guidelines for use in agriculture of treated wastewater in 2006.

Considering desalination, the installed production capacity of desalinated water in the Mediterranean region has increased significantly in the last decade, with Spain, Algeria, Israel, Libya and Egypt as leading countries, even when the installed capacity doesn’t coincide with the actual real production.

The sea is the main source of water supply for the desalination plants in this region, providing nearby 65%. The predominant technology is reverse osmosis that generates almost 80% of desalinated water. As for end users, urban water supply absorbs nearby 75% of the produced water whilst irrigation only uses 6%, mixed with other sources.
A quick calculation shows that there is a yearly potential capacity to produce 3.6 km3 in the region. Nevertheless, this means a very small fraction of the total renewable natural resources and their uses. However this resource may be of paramount importance to alleviate the shortage in specific areas such as of some Mediterranean islands or regions.
Within the legal system on water desalination there are rules that affect both brackish water and seawater desalination processes, as elements of the public domain, and also those governing the use of desalinated water and its economic-financial regime. The protection of the environment is manifested through regulations that generally require the preparation of environmental impact studies associated with desalination projects, and also subjecting them to procedures for environmental impact assessment.
Rationale of the target
Previous paragraphs have shown the actual situation of water scarcity and the actual position of non-conventional water resources. This emerges some key ideas to bear in mind.

First of all, in our countries water quality protection and environmental enhancement is (or should be) of primary concern, but getting a good ecological status of the water bodies and related systems requires considering in an explicit way, as a key question, the specific problem of scarcity and growing imbalance between supply and demand.

Non-conventional water resources are called to play an important role in this arena, but their isolated, punctual consideration, even getting the higher levels of technical quality and sophistication, could be highly ineffective. Economic rationality, smart technical solutions, integrated consideration of all possible options, stakeholders involvement and a wide open perspective are needed to reach the objectives, but all these elements needs a common regulatory framework at the level of regional and national water planning, and a common political commitment toward this objective.

This framework must be, in its fundamentals, developed as common as possible for all the countries, but considering necessarily the existing cultural differences among the region that introduce in the process different ways to face and solve the water issues.
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 and have to do with legal and regulatory issues. The enumeration of all of them would exceed the aims of this report, but we could list some examples:
REPORTS:

· United Nations Educational, Scientific and Cultural Organization (UNESCO); University of Novi Sad. “Water policy and law in the Mediterranean: an evolving nexus.” (2011)

· 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)

· 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)

· Euro-Mediterranean Ministerial Conference on Water. “Water Governance in the Mediterranean.” (2008)

· EMWater Guide: “A practical guide for Decision-makers. Improving wastewater treatment and reuse practices in the Mediterranean Countries.” (2007).

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

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

· Cornell University. 2011 International Water Conference: Water scarcity and policy in the Middle East and Mediterranean. Cornell University's Law School in Ithaca, New YorkUSA, November 2011.

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

· 8th IWA International Conference on Water Reclamation & Reuse. Barcelona, Spain, 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.

· Water Framework Directive in the Mediterranean. Barcelona, Spain. April 2010.
· International seminar on desalination of sea water: an opportunity for regions on water shortage situation.  Tangier, Morocco. May 2009.

· UNESCO-PCCP. Workshop: Law of Water Management in the Mediterranean – Past, Present, Future. European University Institute (EUI) Robert Schuman Centre for Advanced Studies’ (RSCAS), Montecatini Therme, Italy. March 2009.

3. Target action plan and commitments

As shown before, there is great interest in taking a step forward to the development of a common regulatory framework that helps all the Mediterranean countries to enhance their control and treatment of non-conventional water resources, in order to make better use of them and to alleviate the endemic problems of water quality and quantity and, at the same time, to increase the protection of the environment. 
The WHO has been making recommendations for decades in relation to water quality criteria for reuse in terms of the possible uses, establishing as indicator the measurement of the bacteriological quality (eggs of intestinal nematodes and Escherichia coli) that imposes limits on their use.
Just to preserve the health of both system operators and consumers of agricultural products, or other potential users, specific criteria have to be established governing water quality, not only for bacterial indicators but for those others whose control makes us able to ensure greater efficiency and reliability in its reduction. Conditions prior of use are required.
Reuse means having an available resource steadily, despite fluctuations, with little dependence on hydrological conditions. Continuous almost non-seasonal supply must be adapted to the highly seasonal demand for irrigation, which poses specific transport and regulation problems to be solved.
Criteria should be established to make possible the practice of reusing fleeing from limits so strict that, either due to technical or economic reasons does not allow its implementation. We must distinguish between absence of risk and acceptable risk whose definition must be subject to analysis and consensus.
There is an enormous amount of literature on the subject and we can find mandatory rules while recommendations may be sufficient if there is a control and monitoring of the use of this resource in order to minimize the risk posed by exposure of operators and users/consumers to poor quality water.
We are in an area of the world highly interconnected where commerce, and even tourism, links us constantly. The importance of the agricultural market is enough sufficient to justify the proposal of a common regulatory framework, regardless the possibility for each country of the Mediterranean region to establish more stringent conditions to certain parameters.
The requirements in regulations about the use of reclaimed wastewater all over the world are based primarily on defining the extent of needed treatment of wastewater together with numerical limits on bacteriological quality, turbidity and suspended solids.

The latest 2006 WHO guidelines for the safe use of wastewater in agriculture have been revised considerably. The fecal coliform guideline has been replaced by a focus on attributable risks and disability-adjusted life years (DALY). This guidelines recognize that a tolerable additional disease burden of ≤10-6 disability-adjusted life year (DALY) loss per person per year (pppy) may be too stringent in many developing country settings and that a DALY loss of ≤10-5 or even ≤10-4 pppy may be sufficiently protective of human health (WHO, 2007). 

In contrast to the WHO guidelines that focus mainly on the protection of human and public health, in 1985, the FAO has developed a field guide for evaluating the suitability of water for irrigation. Guideline values given identify potential water problem based on possible restrictions in use related to 1) salinity, 2) rate of water infiltration into the soil, 3) specific ion toxicity, or 4) to some other miscellaneous effects. The guide is intended to provide guidance to farm and project managers, consultants and engineers in evaluating and identifying potential problems related to water quality.

In most of the countries of the Mediterranean region, wastewater is widely reused at different extents within planned or unplanned systems.  A very limited number of European countries have guidelines or regulations although the article 12 of the European Wastewater Directive (91/271/ECC) said that ’Treated wastewater shall be reused whenever appropriate’. However, only few south Mediterranean countries (such as Cyprus, Jordan, and Tunisia) have included water reuse in their water resources planning and have official policies calling for water reuse.
Common guidelines on water reuse in all Mediterranean countries have been proposed by several authors. As non-potable reuse will long remain the goal of the large majority of the reuse projects, these draft guidelines for domestic water reuse for the Mediterranean Region are focused on the microbiological hazards. The proposed Mediterranean guidelines are the minimum requirements which should constitute the basis of water reuse regulations in every country of the region. Due to late development of wastewater treatment in several countries, all of them cannot be expected to comply with the guidelines within the same delay. However, every country could commit itself to reach the guidelines within a delay depending on its current equipment and financial capacities.

There are significant differences amongst the Mediterranean countries with regard to their situation on regulation of non-conventional resources. As for wastewater reuse, a few countries have developed a full legislation framework (i.e.: Spain, Italy), some others rely on technical standards (i.e.: Portugal, Cyprus), others use recommendations and the rest still are developing standards or even don’t have any specific regulation. Moreover, wastewater treatment and reuse criteria differ from one country to another and even within a given country such as in Italy and Spain. Some of the main discrepancies in the criteria are, in part, due to differences in approaches to public health and environmental protection. For example, some countries have taken the approach of minimizing any risk and have elaborated regulations close to the California’s Title 22 effluent reuse criteria, whereas the approach of other countries is essentially a reasonable anticipation of adverse effects resulting in the adoption of a set of water quality criteria. This has led to substantial differences in the criteria adopted by Mediterranean countries. However, the current situation in some developing countries in the region is the direct use of untreated wastewater for irrigation without taking into account the stated guidelines and standards, and associated risks.
In the territory of the European Union, Directive 91/271/EEC of 21 May on the urban wastewater treatment, provided that, no later than December 31, 2005, all the urban agglomerations with more than 2000 equivalent-inhabitants were required to have collector systems for wastewater. The Directive also provided that, at the same date, these flows were subject to a secondary treatment or equivalent process before being poured out. It also established the biochemical oxygen demand (BOD), chemical oxygen demand (COD) and total suspended solids as benchmarks for quality control of discharges.
Although the Article 12 of the Directive provides that the treated wastewater will be used when appropriate, the European Union has no control over the reuse of wastewater.
Nowadays, there are a variety of applicable rules in different Mediterranean countries:

- Morocco has standards based on fecal coliform and intestinal parasites. It also establishes three categories of irrigation uses.
- Jordan has a rule on wastewater reclamation and, in accordance with its Water Strategy, they ensure compliance with established standards.

- Tunisia, after relying on the WHO guidelines, have a draft decree setting microbiological parameters for irrigation and other physical, chemical parameters or toxicity.
- Cyprus has a regulatory framework that incorporates parameters such as BOD, SS, E-coli and intestinal eggs according to four quality categories with limits referred to both the maximum acceptable value as the limit for 80% of the samples.
- Algeria has a draft decree for water use in agriculture. 
- In Spain, the Water Law and the Regulations of Public Water Domain contain the wastewater reuse. The Royal Decree 1620/2007 establishes the legal regime of reusing treated wastewater and includes the concept of regenerated water as well as different uses such as: agricultural, industrial, environmental, urban, aquifer recharge with different degrees of water quality.
- In France, the first reference to the reuse of urban wastewater is contained in the Water Law of January 3, 1992 of that country. However, in 1991 the French health authorities drafted a guide for the reuse of treated wastewater for irrigation of crops and green spaces. Generally, the criteria of the World Health Organization are followed, with some restrictions in regard to irrigation systems and distances to urban centers and roads.
- In Italy, some criteria for reuse of treated wastewater for irrigation were established on the Ministerial Decree 185/2003, under the Legislative Decree 152/1999, which were replaced those established since 1997. 
- Criteria for the reuse of treated wastewater similar to those proposed by the World Health Organization are applied in Cyprus since 1997, although less stringent than California's Title 22.
- In January 2010, Israel established reuse criteria more stringent than those existing at the time.
- In Jordan, Water Authority of Jordan Law (18/1988), Jordan Wastewater Standard for Industrial Discharges (201/1991), Jordanian Standard for Discharge of Treated Domestic Wastewater (893/1995) and Jordanian Standard (1145/1996) contain rules on reuse of wastewater.
- In Tunisia, water reuse for irrigation was regulated by the Water Act 1975 and developed by Decree 1989. The criteria were inspired by the FAO and in those of the World Health Organization.
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Country

Regulation

Treated
‘Wastewater

Criteria and/or Standards

Applications

Cyprus Provisional standards | Agricultural Quality criteria for irrigation stricter than
(1997) irrigation WHO/1989 standards but less than
Californian Title 22 (TC<50/100 mL in
80% of the cases of a monthly basis and
<100/100 mL always)
France Art. 24 Decree Agricultural Both refer to treated wastewater reuse for
94/469 3 June 1994 irrigation agricultural purposes; follow the
Circular WHO/1989 standards, with the addition of
DGS/SDL.D/91/n° 51 restrictions for irrigation techniques and set
back distances between irrigation sites and
residential areas and roadways
Israel Regulation set by Unrestricted There are criteria and standards for four
MoH irrigation different group of crops; Methods of
treatment and setback distances are
included
Ttaly Decree of - Agriculture Possibility for the Regional Authorities to
Environmental - non-potable add some parameters or implement stricter
Ministry 185/2003 urban uses regional norms
-industrial uses
Jordan Jordanian technical Trrigation The parameters include a variety of
base No 893/2006 purposes; chemical constituents, physical properties
Artificial recharge | and microbial constituents (E. coli and
of aquifers for Helminth eggs) with a set of standard for 14
non-potable uses possible applications of treated water. The
proposed microbiological standards range is
half way between WHO and Title 22
California regulations in terms of defined
use categories but not as to the standards set
for each category
Malta Guidelines applied to | Irrigation Criteria related to WHO standards
irrigation area distinguishing between crop types
supplied with treated
sewage effluent.
Legal Notice
LN71/98 forbidding
the use of wastewater
for the irrigation of
any crop for human
consumption.
Spain Law 29/1985, BOE n. | Draft proposal Treated wastewater reuse may be practiced,
189, 08/08/85 with 14 end-use yet no specific regulation followed.
Royal Decree classes Draft legislation has been issued in 1999,
2473/1985
Regional health Guidelines from the Up to 14 reuse Regional guidelines in particular in the field
authorities: Regional Authorities | classes of the irrigation, based on the WHO
Andalucia, approach. Catalan guidelines are very
Balearic Isl. and similar to the Spanish draft but a little bit
Catalonia stricter for some uses.
Tunisia Standard for the use Agriculture The regulation includes chemical and
of treated wastewater physical limit values as well as limit values
in agriculture (NT for nematode eggs. The regulations prohibit
106-003 of 1989) and wastewater irrigation of vegetables to be
list of crops that can consumed raw and of heavily used pastures.
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[image: image2.jpg]5.3

Criteria and/or Standards

be irrigated with
treated wastewater
(Ministry of

Agriculture 1994)

Turkey Agriculture The regulation refers to several agriculture
types and the technical limitations for
recycling, the treatment methods for treated
wastewater and suitability of industrial
treated wastewaters to be used for irrigation

An overview of adopted and suggested legal frameworks in the MEDA countries can be
found in the Annex to the EMWater Guide (Kramer et al 2007)

CONCLUSIONS AND RECOMMENDATIONS
By comparing the guidelines and regulations in force, a number of conclusions can be made:

1. Wastewater reuse is an accepted practice in Europe and the Mediterranean region and in
some countries with limited rainfall and very limited water resources has become already
an integral effective component of long term water resources management (e.g. in Jordan
and Tunisia).

2. The majority of the Mediterranean countries along with WHO consider treated wastewater
suitable for agricultural purposes and to enhance the environment

3. However, only a limited number of countries developed comprehensive water treatment
and reuse standards, provide direction and encourage and finance wastewater reuse
programmes. Some countries without long term planning, have adopted less
comprehensive and rigorous standards in order to reflect the actual reuse practice. Often,
too strict standards have led to only a few instances of legal reuse and a high number of
illegal - and thus unmonitored - reuse practices in some countries.

It is clear that treated wastewater reuse plays an important and increasing role even without
special European guidelines or regulations. State regulation should ensure safe wastewater
reuse practices locally. However the difference in standards between EU member state
regulations can cause confusion over what is best practice and sustainable for local situations
and type of applications. Lack of state regulation and EU guidelines therefore are not
conducive towards best practice. The EU should be in favour of setting common quality
guidelines for all reuse activities whether in consideration of public health risk from irrigated
crops or sports facilities, reducing the water and treated wastewater costs of manufacturing
industry or increasing water availability. The existence of guidelines for treated wastewater
reuse is considered crucial to overcome the barriers that discourage the development of
further reuse activities. These barriers hinge over the lack of understanding of the benefits and
the risk to public health and the environment whenever appropriate guidelines are not
followed.

It is therefore concluded, that the establishment of EU guidelines on the safe use of treated
wastewater is needed and should include the following recommendations:
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Source : (EUWI-MED). “Mediterranean Wastewater Reuse Report” (2007)
As can be seen, in the last decades an increasing number of countries have produced legislative framework for the safe use of treated municipal wastewater. The legislative framework can be broken down into two types: regulations; and guidelines. Regulations are legally adopted, enforceable and mandatory, guidelines are advisory, voluntary and non-enforceable, but can be incorporated in treated wastewater reuse permits and in this way become enforceable requirements. The standards and regulations should be realistic, so that users and administrators are willing to adopt and respect them. 

In order to fully tap the significant potential for water reuse, clearer institutional arrangements, economic instruments and water reuse guidelines are very much needed (top-down approach), technological innovation and the establishment of a best practice framework will help, but there can be few more pressing and critical goals than to produce a change in the underlying stakeholders’ perception of the water cycle (bottom-up approach).

In this context therefore, Mediterranean countries would benefit from common guidelines that are based on good practice and supported by a dynamic knowledge exchange network that promotes appropriate, safe and sustainable good practices. These guidelines should consist on minimum requirements which should constitute the basis of water reuse regulations in every country of the region. Due to late development of wastewater treatment in several countries, all of them cannot be expected to comply with the guidelines within the same deadline. However, every country could commit itself to reach the guidelines within a delay depending on its current equipment and financial capacities.

With reference to desalination it is also necessary to include this resource among the overall water system. In order to achieve this, it is required to comprise this activity within the general water and environment legislation. In addition, some specific laws could be helpful, specially designed to regulate relevant aspects directly related with new resources such as its consideration as a private or public resource. This will affect the mechanisms of desalinated water allocation, by means of administrative authorization or concession, as well as the possibility to regulate the emergence of private water markets or, even, monopolization processes that would appear mostly when large seawater desalination plants are implemented.

The plan for achieving this objective, at the level of the Mediterranean Water Forum, requires an initial effort to collect and systematize the Mediterranean regulation in wastewater reuse and water desalination, within the global framework of water resources planning. This exhibition of the domestic law of each country, cross-sectional analysis and its contrast with the international legal texts will be beneficial to identify gaps in regulation, to adapt the rules to overcome the current challenges and inefficiencies.

All of that justifies the following proposed actions involving agreements on the action plan for the Target MED 2.2. These could be:

· To promote the development of a Mediterranean perspective in the regulation of regenerated and desalinated waters and the exchange of its knowledge between the countries of this region.
· To harmonize the reclaimed water use regulation with other water regulations (drinking waters, bathing waters…).

· To develop a Code of Good Practices for reuse and desalination (i.e., regulation must have rational emphasis on control, regardless of the intensity of the treatment and the size of the facility; traditional analytical methods must be accepted; microbiological parameters selected must have currently incidence in each Mediterranean country).
· To analyze the water planning regulation in the Region, looking for their common solutions and practical application in the different countries.
· To develop procedures and regulations, pricing structures, technology applications, and institutional capacity to promote the use of non-conventional water resources integrated within the global water resources planning of the countries.
4. Solutions

In order to achieve this Target, the examination of the actual status in the Mediterranean countries is the first concern. It is proposed to collect and update actual information about institutional regulatory framework of water planning, with specific consideration on the treatment given to non-conventional water resources in the different countries. These regulations must be compared in an understandable, simplified scheme, raising the coincidences, differences, and acquired experiences from their practical application.

In view of the results, a common water resources planning pilot project could be developed, in order to check the approaches, methods and possibilities of non-conventional resources in current real Mediterranean water systems.

To do that, as a first stage, a working group of institutions concerned with the water resources planning in the different countries must be created under the Mediterranean Water Forum (MWF) initiative. Incorporation implies the commitment to cooperate with the group by collecting and preparing relevant information and data from their river basins or countries.

Once the group is created, standards definitions of the necessary data should be identified, and every member must provide these data to the group, together with an updated collection of codes and practices about water resources planning in their areas, including specific issues about the non-conventional water resources.
Common minimum contents of the pilot water resources planning, with common basic data requirements must be defined. Clear, practical specification of simplified data bases, geographical information, systems definition and statistics could be collected and assembled under a common framework, easily usable, downloadable and shared for the entire group. Technician’s training, capacity building and advances in the knowledge of semiarid hydrology are also a part of the target. In this regard, cooperation with other institutions should be very useful and welcomed.
Using common methods and technologies, made available for all the group members, these pilot plans must, in a simplified way, analyze and underline the problems related with water scarcity and sustainability of the systems at the river basin or even national scale. The real role of non-conventional water resources and the different alternatives could be so quantified within an objective, common framework. Good practices, rules and procedure for planning in semiarid areas, considering non-conventional resources, will be one of the results of this target.

As this is well known, there exist actually a lot of initiatives and previous work about all these issues, so that difficulty is mainly the collection, selection and homogenization of the plethora of data sources. Most of them are updated and can be directly incorporated with the required arrangements and adaptations. Other could be obsolete and require some kind of updating. It is possible also to identify problems of lacking and/or data inconsistencies, which are also per se an interesting result. The group will analyze all these circumstances and decide in any case the way of action.

It is obvious that by no means these activities should be considered as redundant, superimposed o substitutive of the different plans that every country must develop according to their national laws and regulations. The scale, objectives and detail are obviously quite different, and many relevant questions required in the real formal plans should be -and must be- avoided in these pilot schemes.

Considering the situation, the Mediterranean Water Forum agrees to set itself up in an organization for the development of the rational use of non-conventional water resources in the Mediterranean region, together with all the other available resources and uses. With this aim, it will coordinate the actions in the topic, 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.
Taking this into account, some examples of solutions that may contribute to achieve the target are provided.

Solution 1: Example of successful regulatory framework for reuse in Spain.

The Spanish legal regime for the reuse of regenerated water. Practical experience.
In Spain the Royal Decree-Law 11/95 of National Sewerage and Water Treatment Plan (1995) has been the main planning tool for the development of the different infrastructures concerning sewerage/municipal wastewater and water treatment. In 1996 the Ministry of Environment drew up its first draft of the regulations in reclaimed wastewater use. After years of debate in a variety of commissions and forums, this draft has turned into the Royal Decree-Law 1620/2007, by which the legal regime of treated wastewater reuse is established. Twelve uses are established and grouped into 5 major sections: 1) Urban, 2) Agricultural, 3) Industrial, 4) Recreational and 5) Environmental. The minimum acceptable quality levels are established for each type of use on the basis of the following parameters: a) Biological: Nematode intestinal eggs and Escherichia coli; and b) Physicochemical: suspended solids and turbidity. Furthermore, the following have been included as additional parameters: a) Legionella spp. in the use of industrial cooling or in those cases where an aerosol risk is expected, in compliance with Royal Decree 865/2003; b) Taenia saginata and Taenia solium, in cases where pastureland for consumption by milk - or meat- producing animals is irrigated; c) Total phosphorus in environmental and recreational uses (ponds, bodies of water and flowing discharges); d) Total nitrogen in the case of aquifer recharge. It has not been considered advisable at present to include in the regulation project other biological parameters that might serve as virus and protozoon indicators, in view of the fact that there is very little local experience and also because such parameters are not included in the regulations in force in other countries that have greater experience in water reuse (United States, Israel, Japan, etc.).
5. Recommendations for follow-up

In order to achieve the Target Group MED 2.2, the development of the actions proposed and, among others, the examples of solutions given in the previous sections should be developed. It is also advisable that the Mediterranean Water Forum, as a body to promote the rational use and development of non-conventional water resources, constitute some ad-hoc working group and more developed action plans to ensure that by 2015, a common regulatory framework has been successfully completed, integrating the contribution of non-conventional resources with the rest of supply and demand, and according to the specific hydroclimatic features of the region, with its singular problems of scarcity and droughts in semiarid environments.
The proposal, as expressed in the Report of the Target Group MED 2.1, of the constitution of permanent working groups could be helpful for the tasks to develop for the achievement of the objectives of MED 2.2. Cooperation with other institutions like the Euro-Mediterranean University (EMUNI) could also be useful for the Target.
The ad-hoc working group on planning and regulation, as previously defined, could develop their activities in order to facilitate their necessary tasks of compilation of information as well as the drafting and publication of the preliminary reports and the final text of the Mediterranean regulatory framework.
The accomplishment of this very last objective will become a highly helping tool for the Mediterranean countries. However, it is important to keep in mind that similar situations are present in other regions of the world as regards to water scarcity, imbalance between supply and demand, underuse of non-conventional resources, etc. Consequently, this common regulatory framework in the Mediterranean will also be in the front sight of other regions, and our experience will serve them as well.
6. Conclusion

Given the interest that desalination and regenerated water reuse have acquired in the last decades, and the fact that these resources may solve endemic and serious scarcity problems in the Mediterranean countries, mostly at local or regional level, the development of a common regulatory framework that orders their implementation and use arises as a highly needed requisite.
This regulatory framework must consider non-conventional resources within the global water resources systems and alternatives, considering the specific hydroclimatic features of the region and the need to solve the imbalance between supply and demand that is suffered in wide areas of the Mediterranean countries.

As regards for sanitary risks of the use of both resources, especially regenerated water reuse, it is necessary to develop in parallel common and specific guidelines for the processes, treatments and the minimum quality standards that must be satisfied for each defined use of these waters. These guidelines will also include recommendations for the safe use of desalinated and regenerated waters in agriculture, from the points of view of the irrigators and final users, the crops, the conservation of soils, the environment and the water bodies.
The Mediterranean Water Forum, 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 and set up the necessary working groups. 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.








17

