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· Introduction

Water is an environmental, social and economic asset and as such it needs to be managed with the objective of conserving a common patrimony in the interests of the community at large. Thus it is necessary and important to guarantee water availability over time by means of sustainable forms of management, which will allow the Mediterranean countries to cope with present demands without jeopardizing environmental balance and the needs of future generations. The North African and Middle East Countries are characterized by the lowest per capita amount of water supply in the world, unequally distributed in space and time. The Mediterranean Water Chapter established in Rome in 1992, [1], stressed the need to contribute towards the creation of new resources of water. The Declaration of the Euro-Mediterranean Ministerial Conference on local water management of Turin, [2], stressed the importance of integrating water resources management into sustainable development policies. Another main aspect of this declaration is the statement that water scarcity could be alleviated through mobilization of non-conventional water resources, such as reused wastewater. Another problem that these countries face is that there are no sufficient systems for the environmentally sound treatment of urban wastewater. Raw sewage is deposited into the sea, rivers, and pits or used for irrigation purposes endangering human health and environment as a whole. According to the Barcelona Declaration the Mediterranean cities that do not belong to EU and have a population of more than 100,000 inhabitants must have adequate water treatment systems to treat their sewage installed by the year 2005, while those having a population of more than 50,000 inhabitants must develop such systems by the year 2010, [3]. 
Following, an overview is made for some of the Med countries in regards waste resources, wastewater treatment and reuse. This overview refers to Cyprus, Jordan, Lebanon, Morocco, Palestine and Turkey. The aim is to reveal the problems associated with the water resources available, the wastewater treatment capacity and the treated wastewater reused for irrigation purposes. 

· The Countries Profile 
The Mediterranean Sea is one of the rare borders in the world which separates two adjacent areas with opposite demographic characteristics and contrasted development levels. The Mediterranean region consists of three sub-regions as follows (with italics the countries examined in this project are indicated):
· the North or greater Europe: Portugal, Spain, France and Monaco, Italy, Malta, Bosnia-Herzegovina, Croatia, Slovenia, F.R. of Yugoslavia, Albania, Greece;

· the East : Turkey, Cyprus, Syria, Lebanon, Israel, Palestinian territories of Gaza and the West Bank, Jordan;

· the South : Egypt, Libya, Tunisia, Algeria, Morocco.

The total population of the Mediterranean countries in 2000 reached 427 million people. It was 285 million in 1970, presenting an increase of 142 million, or 50%, in thirty years. The latest projected demographic figures estimated in the Blue Plan estimates the population at 523.5 million by 2025, which demonstrates a certain decrease in the population growth rate with a little under 97 million (or 22,5% increase) additional inhabitants in 25 years, [4]. Presently the average rate of urbanisation is at 64.3 per cent, while it is expected to reach 72.4 per cent by 2025. This rise is mostly due to the urban growth in the southern and eastern countries. In absolute terms the urban population of all Mediterranean countries—274.5 million in 2000—will reach 379 million by 2025. In the same period, there will be 104.5 million additional urban dwellers, of which more than 98 million will reside in the South and East. The Blue Plan has always considered population and its physical distribution as a capital element in the Mediterranean system. Indeed, the Blue Plan's experience from the past twenty years in the Mediterranean region shows that the population dynamic is the main factor that influences the most basic needs, determining the consumption of all sorts of resources and provoking the most direct environmental pressures, [4]. In general, Mediterranean countries are currently undergoing intensive demographic, social, cultural, economic and environmental changes and hence the resources consumption and the consequent environmental effects are constantly changing. 
Following, the most important information is summarized in table format (Tables 1-5) while detailed information is also provided. Table 1 gives information on the total area of the countries mentioned above, the total population according to the most recent census available and the % annual population growth. 
Table 1: Area and Population in various Mediterranean countries 

	Country
	Total area

km2
	Total population

(year of census)
	% Annual Population growth

	Cyprus
	9,251
	689.565      (2001)
	1.45

	Jordan
	89,210
	5,329,000   (2002)
	3.45

	Lebanon
	10,422
	3,614,000   (2002)
	1.65

	Morocco
	710,850
	28,705,000 (2000)
	1.7

	Palestine
	6020
	3,549,524   (2002)
	3.1

	Turkey 
	780,576
	67,803,927 (2000)
	1.83


Mediterranean demands for water are high. Two-thirds of Mediterranean countries currently use over 500 cubic metres per year per inhabitant – mainly because of heavy water use of irrigation. But these per capita demands are irregular and vary across a wide range – from a little over 100 to more than 1,000 cubic metres per year. Table 2 provides information on the average annual rainfall, the water resources available and the water demand for the countries under examination. Table 3 gives information on the ratio between water demand and the water resources available per country. From this information it is clear that in some countries like for example Cyprus, Palestine and Jordan water shortage is already a fact. Demand is growing in the other countries but it is actually falling on a per capita basis. In other countries the demand per inhabitant is still growing – either because demand is still low (e.g. Algeria) or because water development schemes and particularly water use for irrigation are developing more rapidly than the population (e.g. Lebanon, Libya and Turkey), [5]. 

Table 4 illustrates the treated wastewater produced in each country and the quantity of the treated wastewater that is reused (in million of cubic meters (MCM) per year). 

Table 5 gives information on the total irrigated areas in each country and information on the proportion of the regions irrigated by non conventional resources, i.e. treated wastewater. 

Table 2: Rainfall, Water Resources Available and Water Demand 
	Country
	Average Annual Rainfall

(mm)
	Water resources available (surface, groundwater) MCM/yr
	Water demand

MCM/yr

	Cyprus
	465
	300
	265.9

	Jordan
	semi desert   <200
	780
	810

	
	Arid              200-350
	
	

	
	Semi arid      350 - 500
	
	

	
	Semi humid  > 500 
	
	

	Lebanon
	Coastal Areas:  700 – 800             


	Surface Water:  2600
Ground Water:  400 – 1000
Average            3300
	1400

	
	Mountain areas:  1200 –2000  
	
	

	Morocco
	NW              > 500 
	30000
	11000

	
	High points in the med region           >1500
	
	

	
	East             < 200
	
	

	
	South            <100
	
	

	Palestine
	Mountain areas 700
	295
	354

	
	N and W            400      
	
	

	
	S                        200
	
	

	Turkey 
	580-1300 mm
	110000
	42000


Table 3: Water Demand Versus Water Resources Available

	Country 
	Water Demand / Water Resources Available*



	Cyprus
	0.89

	Jordan
	1.04

	Lebanon
	0.42

	Morocco
	0.37

	Palestine
	1.2

	Turkey 
	0.38


* Surface plus groundwater resources 

Table 4: Treated Wastewater Produced and Reused 
	Country 
	Treated wastewater produced

MCM/yr


	Wastewater reused 

MCM/yr
	Treated Wastewater Reused / Treated Wastewater Produced

	Cyprus
	20
	5
	0.25

	Jordan
	73
	73
	1

	Lebanon
	6
	No data available
	No data available

	Morocco
	40
	70 (Not treated)
	Not applicable

	Palestine
	30
	5.44
	0.18

	Turkey 
	1245
	No data available
	No data available


Table 5: Total Irrigated Areas and Area of the Regions Irrigated by Non Conventional Water Resources 
	Country
	Irrigated areas

(ha)
	Area irrigated by non conventional water resources / 
Total irrigated area

(%)

	Cyprus
	38200
	0.5 

	Jordan
	10820.8
	No data available 

	Lebanon
	104160
	No data available 

	Morocco
	1350000
	0.5

	Palestine
	24418
	No data available

	Turkey 
	1471000
	No data available*


*Particularly in the inner parts of Turkey urban wastewater treatment plants discharge their effluent to rivers and irrigation channels, however, the amount of discharged effluent is not exactly known (therefore: no data available) and at the same time this water amount is relatively low compared to conventional irrigation sources (irrigation water). In Turkey, non-conventional water sources are currently not used for irrigation (with only few exceptions).

Cyprus is the largest island in the Eastern Mediterranean with an area of 9 251 km2. The area of the country currently under governmental control, to which this country profile and the accompanying information refer, is about 5807 km2. The total population is 689 565 (Census 2001) with an annual growth of 1.45 %. The share of agriculture for accounts around 3.7 % of the GDP for 2001 and varies according to the weather conditions, ie. rainfall. For the area under control of the government with a tourist inflow of around 2.4 millions a year and population around 700 000 the domestic, industrial and commercial consumption of water is estimated at 67 MCM per year, where the irrigation water is around 175 MCM per year. The first large sewage treatment plant, in the Government controlled areas, started its operation in Lemesos in the summer of 1995. Sewage treatment plants of total capacity of about 20 MCM/year are currently operating. The Water Development Department is responsible for implementing the water policy of the Ministry of Agricultural, Natural Resources and Environment with primary objective to develop the national management scheme for the water resources of Cyprus. As treated wastewater is part of the water resources, the Government appointed the Water Development Department as the responsible body for the tertiary wastewater treatment as well as the allocation and distribution of the treated wastewater to agriculture. The Department of Agriculture, which also belongs to Ministry of Agriculture, Natural Resources and Environment, is responsible for the education of farmers in all matters related to agricultural production, including the use of treated wastewater. The selection of crop and the irrigation system to be used as well as the preparation of irrigation schedules are amongst the responsibilities of the Department. The follow up of the guidelines and the code of practice is also responsibility of the Department of Agriculture. The sewerage boards are public sector organizations, which have the responsibility of the concentration, operation and maintenance of the main sewers system including the pipes, the pumping stations and the treatment plants. Its main target is to produce treated effluent, which can be used for irrigation purposes. The sewerage boards treat the wastewater up to secondary level and the tertiary treatment is undertaken by the Government. The boards are under the control of the ministry of Interior and their president is the mayor of the city. The Ministry of the Interior and the Water Boards are responsible for the administration at the consumers’ level and the distribution of domestic water. At present there are plans by the Government to reorganize the institutional set-ups of the water sector through the establishment of a water entity to undertake full responsibility of the management of all water resources responsible for all the water cycle.

Jordan with a total area of approximately 89 210 km2, lies to the east of the Jordan River. The total population is around 5 million of which 29% is rural. The population growth is estimated at 3.45%. Over 90% of the country receives less than 200 mm of rainfall per year, [6]. Agriculture fluctuates around 2 % of Jordan’s GDP. The level of Dead Sea falls each year by 85 centimeters due to extensive water use in the Jordan basin. Irrigated soils along the Jordan valley show signs of salinization since natural floods are no longer available to flush the irrigated land and leach salts. One of the water resources, which need to be made available for irrigation purposes, is recycled water from municipal wastewater treatment plants. The total quantity of reused treated wastewater was around 50 million m3 in the 90s, 73 million m3 in 2000 and is expected to grow up to 237 million m3 in 2020. Treated wastewater will be a main water supply resource to agricultural sector in coming years in Jordan. Jordan already uses some quantities of the wastewater generated in the country for agricultural purposes, but there are plans to further expand it, since demand for fresh water in cities is increasing in relation with the growing urban sector. Improper treatment of wastewater not only prevents efficient use in agriculture, but actually endangers the health of people. Therefore the need for efficient control and monitoring of wastewater treatment and reuse is of vital importance. Wastewater collection, transportation, treatment, disposal and reuse receive the greatest concern by the health authorities in the Ministry of Health (MOH). The MOH realizes that the protection and promotion of human health of the public cannot be guaranteed and safeguarded without monitoring wastewater treatment and controlling its use. Other responsible bodies are the Water Authority of Jordan, the Ministry of Environment, The Ministry of Agriculture and the National Center of Agricultural Research and Technology Transfer, the Ministry of Industry, and the Jordan Institution of Standards and Metrology.
Lebanon with a total area of 10 422 km2, is situated east of the Mediterranean Sea. The total population is 3.6 million of which 13% is rural. The annual demographic growth rate is estimated at 1.65 %. Agriculture accounts for around 12 % of GDP. Lebanon has a relatively favorable position as far as its rainfall and water resources are concerned, but constraints for development exist due to the limited water availability during the seven dry summer months. The Ministry of Energy and Water, formerly known as the Ministry of Hydraulic and Electrical Resources, implements projects through its General Directorate for Hydraulic and Electrical Resources and it exercises its authority upon the Water Offices and Committees through its General Directorate for Operation. Autonomous Water Offices (drinking and irrigation offices), making a total of 21 offices, operate projects and distribute domestic and irrigation water to users, apart from the Litani River Authority, which organizes, prepares and implements its own integrated and multi-dimensional projects, according to its own terms of reference for hydro-agricultural and hydro-electric development of silt and water resources of basins of South Lebanon and Central as well as South Bekaa, including its mandate to run the national hydrometric network, and 209 local water management committees; all of which operate under the authority of the MEW. Other bodies involved are the Ministry of Interior and Municipalities and the various municipalities responsible for wastewater, the Council for Development and Reconstruction, that finances and implements infrastructure and rehabilitation, modernization and extension projects, the Ministry of Agriculture, the Ministry of Health, for the quality control of drinking water, the Ministry of Environment, the Ministry of Public Works, the National Meteorological Department of the General Directorate of Civil Aviation and the Investment Development Organization. Municipal wastewater management in Lebanon has been absent particularly during the many years of civil unrest a period in which existing treatment plants were destroyed and/or put out of operation. In other urban as well as rural areas, untreated wastewater is directly dumped into rivers, irrigation channels, valleys, and ravines as well as septic systems. This situation is now changing as the government has put forth an ambitious program for the construction of treatment plants, some of which are being constructed and are expected to go into operation soon. 

Morocco is located in the north-west of the African continent with a total area of 450 000 km2 (exc. W. Sahara) and 710 850 km2 in total. The total population is 28.7 million of which 52% is rural. Agriculture accounts for around 10% of GDP. Over 50% of the precipitation is concentrated on only 15% of the country’s area, [6]. At institutional level, water management is a shared responsibilty between the Ministry of Equipment (for resources mobilization, management and planning), the Ministry of Agriculture (which is the principal consummer and manager of the wetlands) and the Department of the Environment (which is responsible for the development of laws and standards with regards to discharges). On the administrative level, the General Directorate of Hydraulics, a department of the Ministry of Public Works, is in charge of the water resources management. The recent common practice for wastewater disposal is the direct reuse of the wastewater for irrigation. Most of the treatment plants are not operating adequately making wastewater unsuitable for unrestricted irrigation. A high percentage of citizens in urban areas are connected to the water network. However, in rural areas, this percentage was much lower (14% in 1990), but it constantly increases (40%) due to specific programs adopted by the national authorities, such as the “Program for the Supply of Drinking Water to the Rural Populations” (PAGER). 
Palestine is located in the transitional zone between the arid desert climate of the Sinai Peninsula and the temperate and the semi humid Mediterranean climate and occupies an area of 6 020 km2. The broad population characteristics of Palestine are strongly influenced by political developments, which have played a significant role in the growth and distribution of population in the Governorates. Until recently, the available demographic statistics about the Palestinian Territory have been characterized by the multiplicity and variation of its sources. After succeeding in executing the first Palestinian Census, highly accurate demographic data about the Palestinian Territory became available. According to the Palestinian Central Bureau of Statistics (PCBS) 2002, Palestine had a total population of 3 549 524 living in the two geographical areas, 64% in the West Bank including Jerusalem and 36% in Gaza Strip. This level is expected to reach 4,938,264 by the year 2010 assuming an average growth rate of (4.83-3.5) percent for the years (2000-2010), which is high above the world average of 1.5 percent. The growing population strains natural resources and the assimilative capacity of the environment. The situation of the sewerage system is extremely critical. Both the West Bank and Gaza are facing a series of wastewater and sanitation related problems. These are: large scale discharge of untreated wastewater, leaking of collected wastewater from sewer systems and cesspits, water treatment plants that are badly functioning and uncontrolled reuse of untreated wastewater by the irrigation sector. The total annual wastewater production in the area is estimated to be about 30 MCM. There is a strong need for appropriate management, for establishing sanitation infrastructures in rural communities and effective wastewater treatment plants and for promotion of sustainable practices for the protection of environment and public health. The institutes/organizations that are active in the field under examination are The Palestinian Water Authority, the Ministry of Planning, the Environmental Quality Authority, the Ministry of Agriculture, the Ministry of Local Government, the The Municipalities and the Village Councils, the Ministry of Health and the Coastal Municipal Water Utility.  

Turkey with an area of 780 576 km2, lies between Europe and Asia. The total population is about 68 million of which 34% is rural. The annual demographic growth is estimated at approximately 1.83%. Rainfall shows great differences from one region to another. In Turkey about 8.5 million ha of agricultural land is considered to be economically feasible to be irrigated, currently about half of this area is indeed being irrigated. In the southeast of the country, approximately 1.7 million hectares will be irrigated within the framework of GAP (The Project of Southeast Anatolia), involving some 13 major schemes/projects, [6]. Irrigation technique practices and excessive water consumption in irrigation leads to some serious problems such as erosion, water-logging, salinity and alkalinity problems etc. and reduces the success of irrigation coverage. These issues have also social, health and environmental aspects regarding the inhabitants in the region. The increasing need for irrigation systems encourages the specialists to focus on the topic and today, it is more evident that reclamation and reuse become an attractive option for conversing and extending available water resources in some cases. A number of governmental and non-governmental organizations have direct and indirect interest in the development and conservation of water resources in Turkey. The institutional framework has three levels; namely, decision making, executive and users level. In decision-making level, prime ministry, state planning organization and ministries take place. Governmental organizations under the ministries are at the executive level. There are both governmental and non-governmental organizations at the water users level for the operation and maintenance of the projects. The major ministries related with water, wastewater and agricultural irrigation and their responsibilities could be summarized as follows: The Ministry of Health has the responsibility of performing analysis related to water quality. The Ministry of Public Works and Settlement is in charge of financing water and wastewater infrastructures and giving technical support. The Ministry of Energy and Natural Resources is in charge of investigating, planning and managing of water resources for irrigation, community water supply and energy production. The Ministry of Environment and Forestry sets relevant standards for environmental pollution control, carries out inspection of pollution sources and routinely monitors the quality of water resources. The Ministry of Agriculture and Rural Affairs has the responsibility of determining and implementing plans and policies on agriculture and agricultural irrigation. The Ministry of Internal Affairs is responsible for the administrative management. The State Planning Organization prepares national development plans and programmes, and coordinates financial support for investments. 

· Plans and Policies for the Future 
In Cyprus the water shortage problem was identified and dealt in time. The slogan, Not a Drop of Water to the Sea, determines the water policy of the Government. In Cyprus, demand for water is expected to increase in the forthcoming years, while at the same time the capabilities for developing new water resources will be lessened. Therefore, in order to satisfy the increasing water demand and to eliminate the dependency of the towns and tourist centers on rainfall the Government has decided to proceed with the construction of seawater desalination plants. At the same time the Government has turned its attention to other non-conventional sources such as the use of recycled water for irrigation, recharge and amenity purposes, the desalting of brackish water, the changing of the cropping pattern to less water demanding crops, the introduction of new effective management procedures through the establishment of a Water Entity, the efficient use of available water including the better use of pricing and water conservation measures and the preservation of the water quality. But the implementation of short or long term projects will not solve the water shortage problem of Cyprus, unless everybody realises that water is a scarce resource and that all people have the responsibility and obligation to manage it correctly and to make every possible effort for its correct use and conservation. Undoubtedly water scarcity is the biggest and most difficult problem Cyprus is facing besides the political problem. There is no recipe for a permanent solution of the water problem of Cyprus. However, the long-term rational policy that has been followed has alleviated the problem and created all the necessary conditions for facing any future periods of drought. This project falls within the overall approach of the Ministry of Agriculture, Natural Resources and Environment for the protection of water resources, the control and monitoring of treatment plants and the utilization of the treated effluent in irrigation. Various projects are now under development which concern the improvement of agricultural practices, research on the potential use of treated sewage in agriculture and establishment of criteria on water requirements in agriculture. 

It is apparent, by a simple comparison of the supply and demand, that the current water situation is not sustainable. The recent droughts of 1989/91 and 1995/2000 demonstrate quite convincingly how critical the water situation may become. A new water policy is warranted that will bring about sustainability. The new water policy should include the following specific measures, which should be holistically applied.

· Secure additional sources of supply

· Ensure efficient use of available water

· Modify the current irrigation water allocation matrix

· Built up strategic water reserves

· Maintain and enhance the quality of the water

· Introduce new effective/efficient management procedures through the establishment of a Water Entity

In Jordan treated wastewater from urban areas will play a key role in supplying the agricultural sector with water. This is one of the main research activities of the Water and Environment Research and Study Centre of Jordan. The urban sector is growing gradually and more wastewater is being generated. Numerous projects are undertaken concerning the construction and operation of wastewater treatment plants and sewer systems by the Ministry of Planning in various areas such Zarqa, Qwaismeh, Yajooz/Jubaih wastewater project, the Yajooz/Alrashid wastewater project, Baqa, Irbid, Wadi Mussa, Wadi Hassan, etc. The tools and methodologies that will be developed in this project will help the authorities to have continuous control and monitoring of all these treatment plants. In order to increase the use of treated wastewater in Jordan, decentralised wastewater treatment plants are also needed. It is the aim of the country to intensify agriculture in the vicinity of the treatment plants. Nevertheless, no matter how the reclaimed water is allocated the interrelated actions needed to support the use of reclaimed water can be listed in approximate order of priority according to the Ministry of Water and Irrigation: 

· Support the farmers to improve on-farm water management, especially to deal with water quality issues. This needs a major integrated extension and applied research effort

· Enhance management of information, especially in terms of water quality, and make it available to farmers. Regular monitoring and reporting of soil and crop health needs to be introduced

· Control secondary faecal contamination sources in the basin

· Enhance the Jordanian standards and guidelines for water reuse and

· Control hazardous discharges to sewers and wadis more vigorously

An ongoing project that is currently taking place at national level is the evaluation of long term impacts of reclaimed effluent reuse for irrigation in the Jordan Valley. In addition to the aforementioned, at the Jordan University of Sciences and Technology, there is ongoing research on the impacts of the quality of wastewater reused for irrigation purposes on soil and the yield. 

Lebanon is currently embarking on a massive program for wastewater treatment. More than eighty percent of the population will be served, generating approximately 640,000 m3 of treated sewage daily, a highly considerable amount of effluent planned solely to be dumped into the sea. The amounts are so substantial that reusing even a percentage of it generates opportunities of tapping into a huge water resource that is basically being wasted. A water resource that may alleviate existing water imbalances and enable fresh water resources to be devoted to higher quality needs. The use of the treated water for the single largest water consumer in the country (namely irrigation) and in combating major problems resulting from seawater intrusion into fresh water aquifers along the Lebanese coast, are two applications that seem promising enough to justify an extensive study of the subject. The work basically encompasses a detailed planning and management study on water reuse in the country, and concludes with a layout of the usage options for the currently generated and projected wastewater treatment effluents. Optimal solutions as related to the reclamation and reuse or sea disposal of the water will be recommended based on economic, environmental, and social feasibility studies. Ongoing projects are: 

-
Wastewater treatment for the towns of Rabieh and Keyfoun, Lebanon

-
Design of sewer network for Industrial Area at Baalbek, Lebanon

-
Design of a Septic Tank System and Sea Outfall for a population of 30,000 at Nahr El Barid Camp, Lebanon

-
Study of water and wastewater treatment for South Lebanon and the Bekaa regions under the Damage Assessment Studies, Emergency Recovery Program in Lebanon. 

-
Pre-feasibility study for wastewater management plan for Lebanon.

-
Feasibility study for wastewater management for the City of  Sidon and the surrounding area.

-
Lebanon - National Environmental Strategy.

· Design of a Wastewater Treatment Plant for the Town of Laboue in the Bekkaa, Lebanon.

-
Design of a Wastewater Treatment plant for the Town of Barouk in the Chouf, Lebanon.

· Construction of Zahle WWTP

· Tebbane Sewer and water supply networks

· Design of sewer network.& pumping station for 5 coastal treatment plants

The Moroccan Government’s 1995 Environmental Strategy highlights water, air, solid waste and soil as its top environmental priorities in order. Morocco is forecast to enter water deficit by the year 2020, and water quality already is deteriorating due to the lack of industrial and domestic wastewater treatment.  With only 5% of urban sewage being treated, Morocco needs treatment plants to serve the needs of millions of people. The targets of the government is to improve water resources management by strengthening policy, regulatory and institutional frameworks, promoting adoption of improved environmental technologies, and broadening public participation for environmental action, including urban housing and sanitation. Various projects helped towards increasing the efficiency of water use in irrigated agriculture by 20 percent in the Tadla irrigated region. In Morocco today 7000 ha are irrigated with untreated wastewater. A research project concerning wastewater reuse in El Jadida province was started recently at the Environment Faculty of Chouaib Doukkali University in cooperation with the Services des Experimentations, des Essais et Normalization of the Ministry of Agriculture. It is also worth mentioning that in Morocco, an agricultural-pastoral country, where water is scarce and half the population lives in rural areas, the interaction between humans and nature is particularly intense, for three reasons: 

· For farming families, which make up 80 percent of the rural population, the place of residence is also the workplace, and the separation between life in the home and in the production site is not clearly marked, as it is in the city. 

· Rural areas are directly exposed to constraints imposed by climatic variables and water supply, especially with respect to seasonal activities, income contingencies, and spatial mobility. 

· The wide geographic dispersal of homes, encouraged by the customs of the country, with its inevitable negative consequences for basic infrastructure and various community installations, contributes to the socio-economic and cultural isolation of families, and is an obstacle to the overall development of the country. Families are forced to live under more traditional forms of life that is less open to modernity. 

The objectives regarding wastewater are:

· Until 2005 and 2015,  90% and 95% respectively of the wastewater generated must enter the wastewater treatment network.

· The provision of all principal urban centres with wastewater treatment plants equipped with at least primary treatment before 2005

· Construction of complementary installations to perform secondary and tertiary wastewater treatment from 2005 to 2015.

Depletion of water resources and deterioration of water quality in both West Bank and Gaza are very important environmental themes that require direct and urgent measures. The lack of sufficient wastewater management is one of the largest causes of these problems. Groundwater resources are rapidly deteriorated by infiltration of untreated wastewater, influencing directly the quality and availability of this scarce and essential resource. Moreover lack of wastewater management has a direct impact on human health, marine pollution, and deterioration of nature and biodiversity as well as landscape and aesthetic distortion. The highest priority in the Environmental Strategy Plan is given to setting up an effective wastewater management system in both West Bank and Gaza. This includes:

· Maximization of collection of wastewater

· Upgrading the existing wastewater collection systems.

· Rehabilitation or upgrading of existing wastewater treatment plants or the construction of new treatment plants

· Establishment of proper standards for influent and effluent wastewater quality

· Establishment of a system in which the cost of investment and operation of the wastewater management systems are recovered. 

Also, priority is given to the water resources management like for example reuse of treated wastewater for agricultural purposes, prevention of reuse of untreated wastewater, establishment of wastewater treatment standards in relation to allowed reuse by the irrigation sector. Ongoing projects concern the construction of sewer networks and wastewater treatment plants. 

The Palestinian Water Authority (PWA) has considered the following three principal objectives for sustainable water resources management:

· Provide quantity and quality of water for domestic purposes in compliance with WHO standards.

· Supply adequate quality and sufficient quantity of water that is required for the planned agricultural production in Gaza Strip.

· Managing the aquifer at its safe yield and preventing further deterioration of the aquifer water quality.

Successful implementation of those issues will allow the maintenance of the water balance and the prevention of further deterioration of the aquifer. In parallel, clear and precise legislation and strict water sector implementation policies are mandatory for successful implementation. 

In Turkey about 8.5 million hectares of agricultural land is considered to be economically feasible to be irrigated. Currently about half of this area is being irrigated.  In the southeast of the country, close to 1.7 million hectares will be irrigated within the framework of GAP (The Project of Southeast Anatolia), involving some thirteen major schemes/projects. In Turkey, the national policies are designated according to the national development plans prepared by the SPO, (State Planning Organization). Each development plan is prepared for a period of 5 years and includes the principles, plans, and policies that will be applied within this time period for the sustainable development of the country. In the SPO’s latest 5-year development plan, for the time period 2001-2005, the policies related to sewerage and wastewater treatment are stated as follows: 

· The groundwater and surface water resources shall be protected against pollution, and the use of treated wastewater in agriculture and industry shall be encouraged.

· The society shall be informed about the effective use of water and also about the protection of the infrastructures and water resources; the press, both audio-visual and printed, shall be encouraged to run training programs on saving water.

· As regards to infrastructure facilities, suitable technology for settlement conditions shall be sought and used effectively, and the material and equipment requirements shall be met primarily from the domestic market

· The municipalities shall develop action plans for emergency supply of drinking water and waste disposal facilities in case the infrastructure is damaged due to a natural disaster.

· An effective control shall be carried out to prevent illegal use of water. The use of Supervisory Control and Data Acquisition systems by the metropolitan municipalities will be encouraged.

· In context with urbanization and to improve the quality of life, funds allocated for urban infrastructure shall be increased. Build-Operate or Build-Operate-Transfer models in new investments shall be encouraged with a view to ensure rational distribution of available resources. Facilities that are under construction will have a higher priority in resource allocation.

· Privatization of water and sewerage facilities shall be encouraged and the municipalities shall be restructured to act as supervisory bodies.

· Available Funds for the Promotion of the Sustainable Treatment and Reuse of Urban Wastewater in the Med countries 
The field of wastewater treatment and reuse of the effluent for agricultural purposes has received particular attention in the recent years and it is expected that the research activities for the development and application of innovative practices for the most efficient wastewater reuse will be further encouraged in the future. In this framework, many international opportunities for the acquisition of funding exist for the Mediterranean countries. More specifically, organizations such as the European Union (EU), the United Nations, the US Agency for International Development, the World Bank and the European Investment Bank promote and support financially research projects in several areas of interest including the environmental sector and particularly the wastewater treatment and reuse. This section seeks to briefly describe the most important instruments that could be utilized by the authorities, research institutions, universities and companies of the MEDA countries in funding their research and development activities. 

· The MEDA Program

This program is the primary financial instrument currently in the European Union for the implementation of the Euro-Mediterranean Partnership, and it includes the provision of financial as well as technical support in the development of structures, and projects in the Mediterranean Countries, [7]. This program is under the responsibility of the Directorate General on External Relations of the EU. All countries under examination, namely Cyprus, Jordan, Lebanon, Morocco, Palestine and Turkey are eligible in acquiring financial support as well as collaborating with EU Member States in the development of various sectors of interest. The activities of the MEDA program have dual form, Regional and Bilateral. The regional co-operation seeks to address areas of common concern at a multilateral level, in the framework of the Barcelona Declaration as well as to develop closer and integrated collaboration between the EU Member States and the MEDA partners. Two main areas of activities are included in the context of the regional cooperation: 1) Economic dialogue, economic transition, industrial and private sector development programmes and 2) Environment and infrastructure support programmes. The latter are of particular concern for the purposes of wastewater treatament and reuse since it includes the Euro – Mediterranean Regional Program for Local water management. The main aim of this program is the achievement of the sustainable management of the water resources, with specific emphasis on the rational water planning and management and the generation of new water sources. Six main areas of action and four horizontal themes have been identified: 

Areas of Action:

· Integrated management of local drinking water supply, sanitation and sewage

· Local water resources and water demand management (quantity and quality) within catchment areas and islands
· Prevention and mitigation of the negative effects of drought and equitable management of water scarcity
· Irrigation water management
· Use of non-conventional water resources
· Preparation of national and local scenarios for the period until 2025 that enable precise objectives to be set and actions to be taken for sustainable water management.

Horizontal Themes: 

· Strengthening institutional capacities and training 
· Exchange of information and know-how
· Transfer of know-how and technology;
· Awareness raising, mobilisation and promotion of commitment of the population.

· The Short and Medium-term Priority Environmental Action Program (SMAP)

This program is another EU instrument, also in the framework of the implementation of the Euro-Mediterranean Partnership, and concerns the protection of the Mediterranean environment, [8]. The main priority fields of action identified for this program include:

· Integrated water management
· Waste management
· Hot Spots ( covering both polluted areas and threatened biodiversity elements )
· Integrated Coastal Zone Management
· Combatting Desertification.
With respect to the integrated water management, the actions that have been identified as extremely significant are:

· Evaluation and monitoring of water quality and quantity; assessment of potential (available and new) resources especially in critical areas (i.e. highly populated or with big seasonal increases of population, often due to tourism).

· Establishment and implementation of programs for the provision of safe drinking water, including the assessment of the micro-biological quality of drinking water supplies, and for waste water treatment systems in the Mediterranean, encouraging transfer of appropriate technology and know-how to this regard.

· Establishment and implementation of water conservation plans, including   as mentioned in the Marseilles Water Conference, water sluicing techniques, ‘upstream’ soil saving and silt dredging.

· Protection of water reservoirs and wetlands and where appropriate establishment of river basin and catchment area management plans.

· Identification and use of measures and techniques for: (1) improved collection, treatment, disposal and re-use of municipal and industrial waste water, sludge and stormwater run-off , including the setting up of infrastructures for the treatment of urban sewage;(2) prevention of salinisation and treatment of brackish water.

· Establishment and implementation of programs to tackle water losses   including rehabilitation of existing networks, leak detection, preventive maintenance, mapping and training  and development of techniques to reduce irrigation inputs.

· Encouragement of decentralised authorities (e.g. river basin committees as appropriate, local bodies for water management etc) bringing together users and local communities on the basis of shared responsibilities, using appropriate measures to alter unsustainable water production and use patterns, with the aim of promoting the integrated local management of water.

· Re-organisation of the management of water resources leading, where appropriate, to the establishment of financially autonomous enterprises and other similar bodies with fully transparent management and cost-recovery mechanisms.

· The 6th Framework Program

This program is the EU framework program for research, technological development and demonstration, for which funding opportunities exist for various areas of concern including among others: Life sciences, genomics and biotechnology for health, Information society technology, Food quality and safety and Sustainable development, global change and ecosystems, [9].  
Regarding wastewater treatment and reuse, particular interest is on the area of Sustainable development, global change and ecosystems, in which the aim is to strengthen the capacities and infrastructure to reach sustainable development. One of the funding instruments used to develop these as well as other areas of concern is international cooperation activities, in which among other, the Med countries can participate (Cyprus and Turkey may participate in the majority of the FP6 since they are associated one way or another to the EU). In the framework of the international cooperation activities for the Mediterranean countries the aim is to extend the research activities beyond the borders of the European Union. The fields of concern under the Mediterranean cooperation activities include: Environment: Integrated management of limited water resources, Protection and conservation of cultural heritage and Health. 
The primary interest for water and wastewater issues is on the management of limited water resources, which is a key limiting condition for sustainable development, increased quality of life and peace. The focus is put on four key areas:

· Comprehensive policy for integrated water planning:

· Improved water planning and management to enhance water supplies, with consideration for local physical and cultural conditions

· Comprehensive planning of the interface between urban, industrial and agricultural water supplies

· Developing comprehensive Decision Support Systems (DSS) through the use of area wide Geographical Information Systems (GIS) combined with remote sensing capabilities in support of analysis and enforcement as appropriate.

· Understanding of transboundary water flows and quality problems and the promotion of co-operative policy initiatives

· Study of alternatives for dispute resolution and for the management of conflicts involving a variety of stakeholders and a combination of diversity of uses.

· Improving the water consumption by users and uses and plant breeding for efficient water and nutrient use
· Research on sustainable irrigation, including advanced modelling on irrigation and drainage scheduling (including supplemental and deficit irrigation), fertilisation and plant nutrition, as well as the utilisation of non-conventional water resources.

· Management practices for more sustainable rain-fed agricultural systems

· Development of improved plant crop germplasm more adapted to drought through multidisciplinary approaches, combining physiology, breeding and biotechnology expertise

· Emphasis will be given to crops with strategic importance for the region.
· Advanced water treatment, re-use and energy implications
· Efficient use of treated water and multiple use of water resources for a variety of uses

· Encouragement, support and promotion of institutional and legal mechanisms for water purification and reuse

· Establishment of public health standards for specific purification requirements with special reference to the corresponding economic and financial implications

· Technological innovations for alternative water supplies, including municipal and industrial wastes, drainage and saline waters

· Consideration of renewable energy resources (e.g. wind and solar energy) for increased water supplies, desalination and purification is highly relevant for all these activities

· Improvement of all types of energy related equipment for water purification, treatment and distribution systems

· Integrated approaches for appropriate waste water treatment through the use of renewable energy.

· The Life Program

This program is of concern for various Med countries like for example Cyprus, Turkey, Lebanon, Jordan, Gaza Strip and West Bank, Morocco, etc. It is another EU instrument to co-finance various environmental initiatives in the EU and certain third countries. Its priorities are the ones described in the 6th Action Program for the Environment of the EU, addressing the following main areas: Climate Change, Nature and Biodiversity, Environment and Health and quality of life, and Natural Resources and Waste, [10]. 
It is divided in three different domains, namely Life – Environment, Life 3rd Countries and Life – Nature. The specific objective of LIFE-Environment is to contribute to the development of innovative techniques and methods by co-financing demonstration projects. Five main areas are addressed via this instrument: land-use development and planning; water management; reduction of the environmental impact of economic activities; waste management; reduction of the environmental impact of products through an integrated product policy. 
The objective of LIFE-3rd countries is to contribute to the establishment of capacities and administrative structures needed in the environmental sector and in the development of environmental policy and action programmes in third countries bordering on the Mediterranean and the Baltic Sea other than central and east European accession candidate countries. The priority areas include all aspects of sustainable development and all major environmental problems of the region.

· The Global Environment Facility 

Global Environment Facility (GEF) was established, by the World Bank and the United Nations Development Program, as a joint international effort to help solve global environmental problems, [11]. It seeks to achieve high environmental goals such as:

· the protection of biological diversity

· the reduction of greenhouse gases
· the protection of international waters 

· the protection of the ozone layer

The projects under the program International Waters enable countries to recognize and learn more about the water-related challenges they share, find ways to work together, and undertake important domestic changes needed to solve problems. The three categories of water projects are: water bodies; integrated land and water projects; and contaminants.
· Other funding opportunities

The World Bank as well as the European Investment Bank give opportunities for grants, loans and project funding in various sectors and areas of concern, [12, 13]. Other sources of international funding include the OECD and the United States Agency for International Development, [14, 15]. 
No specific instruments are devoted for the funding of environmental and other projects in these funding resources. However, via direct grants and procurement of services it is possible to propose and implement specific projects. Particularly the USAID publishes calls for proposal on several issues, in its website.
· Specific information on various countries funding programs
In Cyprus, by the year 2012 it is anticipated that an amount of 400 million Euro will be used on construction of Sewage Treatment Plants. At the moment research on sustainable treatment and reuse is in progress. 
In Morocco various partnerships with economic operators, professional bodies and the Non-Governmental Organizations are being developed. In regards to international co-operation, both multilateral and bilateral partneships are being developed like for example copperations with the United States Agency for International Development "USAID", the World Bank, the German Agency of Financial Co-operation (KfW), etc. In addition to these, there are available funds for industrial depollution (FODEP). FODEP is an incentment tool, set up by the  Department of the Environment with the support of the German Agency of Financial Co-operation (KfW), for the implementation of voluntary agreements for depollution or preserving of the natural resources. 
International cooperation carries enormous potential benefits for environmental protection in Palestine where common problems and shared resources are subject to intense human pressures. The donor community has played, and will continue to play, a pivotal role in the quest for peace and environmental security. International aid to the Palestine during the interim period (1993-2002) has been crucial to finance the various investment programs in the West Bank and Gaza Strip, especially in the areas of water, wastewater and infrastructure where the need was paramount. Funding for wastewater projects and reuse could be enhanced by further commitments from the donor agencies such as (Mediterranean Action Program- MAP, United Sates Development Program, Arab States League, EU countries and various UN organizations). 
The implementation of water/wastewater projects is important to improve the environmental situation in Palestine. Significant efforts are being placed by various Palestinian stakeholders to improve their planning capacity and improving their institutional efficiency through a regular developmental planning cycle. These efforts require constant feedback and will continue to improve as the planning cycles continue in the years to come. Therefore, it is necessary to have good coordination with the international donor communities and encourage their willingness to work within the planning framework set by the Palestinian institutions

Further, in face of the growing emergency humanitarian needs, it is important that water/wastewater projects are not neglected, but rather integrated into emergency response measures. Furthermore, environmental degradation will aggravate the humanitarian situation. It will be technically more difficult and more costly to resolve more acute environmental problems.

In Turkey, according to the Budget Law, environment related investments can be financed from several funds. The important ones are the funds allocated for the municipalities, special provincial administrations, special environmental protections, development of tourism, and local administrations. Until recently, the environmental pollution prevention fund was also active. However, since the World Bank and the IMF both expressed concerns regarding the management of this fund, it was terminated as of December 2001, with the accumulated funds being transferred to the National Budget. Funds resulting from taxes and fees mentioned can also be used for water treatment and supply, sewerage and sewage treatment projects. Moreover, the Bank of Provinces, (BoP) gives loans and grants to municipalities, makes advance payments, and serves as guarantor for foreign loans. Aside from BoP, municipalities can also borrow from foreign sources by the guarantees of the central government for their larger projects. 

Turkey can also secure resources from international and national organizations and institutions such as the World Bank, United Nations, European Community (i.e. European Social Fund, European Regional Development Fund, Agricultural Orientation and Guarantee Fund), European Investment Bank (EIB), the METAP Fund (supported by UNDP, EU, EIB, and the World Bank), Islamic Development Bank, and Kuwait Development Fund for its environmental investments. 
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