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ABSTRACT 

On March 23rd, the second International Conference of the ACCBAT project 

“SaveWaterReuseWater: The ACCBAT Strategic Project” was held in Rome. The Conference  

was organized by ICU – Istituto per la Cooperazione Universitaria Onlus, in collaboration with 

the Council for Research and analysis of the agrarian economy (CRA - INEA), on the occasion 

of the World Water Day 2015 and under the patronage of Expo Milano 2015. The event was 

the second conference of the ACCBAT Project: the first was held last October in Nabeul, 

Tunisia.  

 

ACCBAT (Adaptation to Climate Change through improved water demand management in 

irrigated agriculture by introduction of new technologies and best agricultural practices) is a 

3-year project for a total budget of 4,998,952.50 Euro promoting environmental sustainability 

through the increase of water-use efficiency and the use of treated wastewater for agricultural 

irrigation in Lebanon, Jordan and Tunisia. It started in January 2013 and will be completed at 

the end of this year. ICU is the coordinator of the project and the partners are namely the 

Jordanian National Center for Agricultural Research and Extension, the Lebanese Ministry of 
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Agriculture, the Tunisian Ministry of Agriculture, and the Italian River Po Basin Authority. The 

project is co-financed by the European Union (90%) under the ENPI CBCMed Programme, of 

which Regione Sardegna is the Joint Managing Authority.  

 

The conference represented the occasion to gather institutional representatives and 

experts from project’s countries and Italy with the aim to deepen and strengthen cooperation 

between the Mediterranean countries on water management issues. After the greetings, a 

session was dedicated to cooperation in the Mediterranean basin, another to the 

advancements of the project and the last one focused on the management of treated 

wastewater in the Mediterranean countries.  

 

In the afternoon, the exhibition “Reclamation and Irrigation systems: celebrating 150 

years together in Italy”, financed by the Ministry of Agriculture, Food and Forestry and 

realized by National Institute of Agricultural Economics and National Association for Land 

Reclamation and Irrigation, was open to the public. 

 

The event was attended by the President of the Permanent Commission on Foreign Affairs 

and Emigration of the Italian Senate, Diplomatic representatives of the Italian Ministry of 

Economic Development and the Embassy of Lebanon to Italy.  Representatives of the Joint 

Managing Authority of the ENPI CBCMed Programme – Regione Sardegna, River Po Basin 

Authority, CRA-INEA and delegations of the Ministries of Agriculture of Jordan, Lebanon and 

Tunisia also participated to the event. 

 

For more information, please contact: Ms. Barbara Cosentino, ACCBAT Communication Manager 
Email barbara.cosentino@icu.it, www.accbat.eu  

 

 
This document has been produced with the financial assistance of the European Union under the ENPI CBC Mediterranean 
Sea Basin Programme. The contents of this document are the sole responsibility of Istituto per la Cooperazione Universitaria 
ICU and can under no circumstances be regarded as reflecting the position of the European Union or of the Programme’s 
management structures.  
 
The 2007-2013 ENPI CBC Mediterranean Sea Basin Programme is a multilateral Cross-Border Cooperation initiative funded 
by the European Neighborhood and Partnership Instrument (ENPI). The Programme objective is to promote the sustainable 
and harmonious cooperation process at the Mediterranean Basin level by dealing with the common challenges and enhancing 
its endogenous potential. It finances cooperation projects as a contribution to the economic, social, environmental and 
cultural development of the Mediterranean region. The following 14 countries participate in the Programme: Cyprus, Egypt, 
France, Greece, Israel, Italy, Jordan, Lebanon, Malta, Palestinian Authority, Portugal, Spain, Syria (participation currently 
suspended), Tunisia. The Joint Managing Authority (JMA) is the Autonomous Region of Sardinia (Italy). Official Programme 
languages are Arabic, English and French. 
 
The European Union is made up of 28 Member States who have decided to gradually link together their know-how, resources 
and destinies. Together, during a period of enlargement of 50 years, they have built a zone of stability, democracy and 
sustainable development whilst maintaining cultural diversity, tolerance and individual freedoms. The European Union is 
committed to sharing its achievements and its values with countries and peoples beyond its borders. 

 
The project “Adaptation to Climate Change through Improved Water Demand Management in Irrigated Agriculture by 
Introduction of New Technologies and Best Agricultural Practices - ACCBAT” is implemented under the ENPI CBC 
Mediterranean Sea Basin Programme (www.enpicbcmed.eu). Its total budget is 4,998,952.50 Euro and it is financed, for an 
amount of 4,498,152.50 Euro (90%), by the European Union through the European Neighborhood and Partnership 
Instrument. 
 
EuropeAid Development and Cooperation Office http://ec.europa.eu/europeaid/index_en.htm - ENPI CBC Med Programme 
http://www.enpicbcmed.eu  

http://ec.europa.eu/europeaid/index_en.htm
http://www.enpicbcmed.eu/
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PROCEEDINGS OF THE 2ND INTERNATIONAL  

CONFERENCE OF THE ACCBAT PROJECT 

 

The Conference started with the introduction and a brief presentation of the Project by the 

ACCBAT Communication Manager of ICU - Italy, Ms. Barbara Cosentino. She underlined how 

the presence of both institutional representatives and experts from Mediterranean countries 

involved in the project, is important to promote a dialogue on water management leading to a 

strengthened collaboration and knowledge sharing within the Mediterranean. Objective that 

the ACCBAT project will reach through the implementation of its activities such as, farmers 

training, institutional capacity building activities, dissemination and awareness raising 

activities and the elaboration of a water quality index shared by the countries involved in the 

project. 

 

Then, Mr. Giovanni Diana, President of the ICU, NGO coordinator of the project welcomed all 

the participants and focused on the way ICU operates around the world rather than on figures. 

“Our objective is to promote self-reliance in countries and it is for this reason that our work 

always involves education of civilian population and local institutions. Therefore, we try to 

listen, understand, show respect and give confidence to the people we work with”, he said. 

This is why ICU tries to establish a stable, friendly and impartial relationship, which is the 

only way to build peace. 
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He continued stating that the ACCBAT project represents the practical way to achieve this 

objective and that the presence of the representatives of the three countries involved in the 

project was a confirmation of the relationship of respect and friendship that ICU has been able 

to build and maintain. 

 

The representative of the Autonomous Region of Sardinia – Joint Managing Authority of the 

ENPI CBC Programme, Mr. Luca Palazzo, underlined the strategic nature of the ACCBAT 

project, one of the 19 strategic projects among the 95 financed projects under the Programme.  

These projects aim to create the necessary conditions to carry out actions in the 

Mediterranean that can have proven continuity, efficiency, and that can be brought to the 

attention of Europe. Mr. Palazzo said that, at the beginning, very few people believed that a 

small region such as Sardinia, could manage the relations between 14 countries, represented 

and united in the selection of the projects. He continued underlining that today, more than 

ever, there are grounds to continue between 2014 and 2020, within the new Programme, the 

work that was started, thanks to the excellence of this international collaboration. The 

Sardinia Region had the honour to have among the supporters of its projects NGOs with 

decades of experience, as well as research institutes such as the world-renowned ENEA (the 

National Authority for New Technologies, Energy and the Environment), together for the first 

time within a systems programme that has seen the participation of public bodies alongside 

private bodies representing civil society. Mr. Palazzo expressed the support to strategic 

projects and invited to encourage neighbourhood policies as the characterising element of 

Italy’s action in the Mediterranean. Compared to the other 14 countries participating in the 

programme, Italy has proven itself not only as being active but also as having the necessary 

expertise and qualities to take part in this collaboration with the Mediterranean. Based on 

these excellent results, Mr. Palazzo expressed the willingness to build a strengthened dialogue 

with those who took part in the planning phase, heading to the capitalization of this 

programme: listening to all those people who took part in these initiatives in order to improve 

the implementation of these projects from an administrative and technical point of view.  

  

Mr. Michele Pisante, Deputy Commissioner of CREA - Council for Agricultural Research and 

Economics – Italy, gave the greetings of the 2,000 researchers and staff of the new Agriculture 

Council, CREA, which replaced the ex-INEA that contributed to and participated in the 

organization of the Conference. Mr. Pisante underlined that the 2015 is the year of sustainable 
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development and its relationship with water, the year that closes the International Decade for 

Action ‘Water for Life’ and the International Year of Soils. In his speech, he continued saying 

that the relationship between water and soil is a permanent bond as they represent the two 

most limited resources of our planet and both require greater knowledge in order to achieve 

more responsible awareness. Therefore, he stressed out that it is the time to establish an 

action plan as global changes are increasingly putting the availability of these resources at 

risk. OECD forecasts show that in 2030, the number of people in the population with scarce 

access to water will increase from 2.3 billion to 4.2 billion. Therefore, considering these 

issues, if these problems are dealt with in a collaborative way, as is the case within the 

ACCBAT project, there will be benefits for human welfare as a whole and not only for the 

individual populations. INEA has been dealing with these issues for over 10 years, not only 

with the objective of a sustainable use of water but also and most importantly, to support the 

valorisation and sustainability of water in a balance of costs and benefits for the community. 

The Department for Agriculture and Natural Resources carries out these activities within the 

ACCBAT project and has taken part in other international projects, especially in the 

neighbouring Middle East but also in North Africa. New projects are also being developed in 

Asia. At a national level, CRA is offering scientific support to the Ministry for Agricultural and 

Forestry Policy but also to the Ministry of the Environment, especially regarding the cost of 

water and the safeguarding of water resources. This is a plan that will play an important role 

in the scheduling of activities in the water sector between 2014 and 2020. For the CRA, this 

strategic project represents a multi-purpose approach, as it may contribute to defining a 

water quality index that today represents a methodological approach in addition to social-

economic indicators. At the end of its speech, Mr. Pisante invited all participants to visit the 

photographic exhibition on water reclamation arose by the collaboration of the ex-INEA with 

ANBI (National Association of Remediation and Irrigation) but that also marks the 150-year 

anniversary of the unification of Italy. 

 

The Director General for rural development of the Ministry of Agriculture - Italy, Mr. Giuseppe 

Cacopardi after giving the greetings of the Minister and Deputy Minister of Agriculture of 

Italy to participants, underlined how water represents a delicate issue also for Italy, as 

regards the implementation of the Water Framework Directive of 2000. He pointed out that, 

despite a few organizational and institutional problems, Italy certainly has a centuries-old 

tradition in managing water resources and the necessary know-how to play a main role in 
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international cooperation projects such as ACCBAT. He continued saying that Italy has a great 

tradition in water management through public authorities, such as the water reclamation 

authorities, which build a network linking natural water resources especially in the Alps and 

the Po valley, and that Italy has the tradition and experience in contributing to help 

developing countries in managing better their resources.  

 

Session 1 
WATER COOPERATION IN THE MEDITERRANEAN BASIN 

Mr. Fawzi Al Sheyab, Director General of NCARE - 

National Centre for Agricultural Research and Extension 

– Jordan, started his speech greeting his colleagues and 

participants then presented the Jordan background on 

water scarcity. Jordan is characterized by severe water 

scarcity, which has been exacerbated by forced 

immigration as a result of the 1948 Arab-Israeli War, 

the Six-Day War in 1967, the Gulf War of 1990, the Iraq War of 2003 and the Syrian Civil War 

since 2011. Jordan is classified as the fourth country in the world with the greatest water 

scarcity and has approximately 1.5 million refugees from Syria affecting water availability. 

Jordan has a high population growth, depletion of groundwater reserves and the impacts of 

climate change are likely to aggravate the situation in the future.  

The country's major surface water resources, the Jordan River and the Yarmouk River, are 

shared with Israel and Syria thus only a small amount for Jordan. Despite Jordan's severe 

water scarcity, more than 97% of Jordanians have access to improved water sources and 93% 

have access to improved sanitation. This is one of the highest rates in the Middle East and 

North Africa. However, the amount of water supply lost through leakage and theft in 

municipal water supply is estimated at about 44%. Water tariffs are subsidized. A National 

Water Strategy, adopted in 2009, emphasizes desalination and wastewater reuse. The country 

receives substantial foreign aid for investments in the water sector, accounting for about 30% 

of water investment financing.  

Jordan's first wastewater treatment plant was established in 1970. The total number of 

treatment plants was 28 as of 2013, treating about 324,000 m3 per day (118 million 

m3/year) or about 98% of the collected wastewater. By far the largest treatment plant is the 

As-Samra plant that treats the wastewater of Amman-Zarqa, accounting for about 80% of all 

treated wastewater. The plant initially used the stabilization pond technology, but was rebuilt 
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using activated sludge technology in 2008 under a Build-Operate-Transfer contract signed in 

2002. In June 2012, the government signed a contract for the expansion of the treatment plant 

to a capacity of 365,000 m3. Water is reused mainly for irrigation in the Jordan Valley, with 

some reuse for irrigation in the Highlands and limited industrial reuse in Aqaba. 

Currently, little attempt is being made in Jordan to use treated wastewater or to develop other 

non‐conventional water harvesting techniques to augment dwindling water supplies. Low 

investment in water infrastructure is a major cause for this, while low water recovery rates 

have also undermined the incentive to invest in this sector.  

The effectiveness of treatment plants depends on the quality of incoming wastewater and 

reflects the quality of wastewater discharged into the sewer system. The current performance 

of many wastewater treatment plants is inadequate for handling the quantity of water that 

needs treatment and end up discharging low quality effluent (Ministry of Water and 

Irrigation, Jordan 2009). 

Mr. Al Sheyab, then, made a special mention of successful cooperation and exchange of 

experience between countries to the ACCBAT project for treated wastewater reuse in 

agriculture at a regional level. He underlined how the project is addressing a key and strategic 

common issue at the Mediterranean basin level dealing with water security and climate 

change, while revising and enhancing agricultural production, food security and food safety 

promoting peace, prosperity and sustainability of the Mediterranean region.  

 

The Director General of INRGREF, National Institute 

of Researches on Rural Engineering, Water and 

Forests – Tunisia, Mr. Hamadi Habaieb welcomed 

all participants on behalf of the Minister of 

Agriculture, Water Resources and Fisheries of 

Tunisia and warmly thanked ICU for having 

organized and invited him to the event. 

He then underlined the importance of water issues in Tunisia and focused on the interest 

shown towards the ACCBAT project approach within the European-Mediterranean 

Cooperation. The water sector is a priority in Tunisia and the large hydraulic infrastructure 

that has been established so far within the framework of the national strategy for water 

resources mobilization has made it possible to mobilize about 90% of all usable water from 
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the water resources sector, which represents around 4.7 billion m3 for a population of 11 

million people. 

Therefore, the water that is currently mobilized is used to provide drinking water to 100% of 

urban areas and to about 95% of rural areas, as well as water for the irrigation of about 

425,000 hectares of irrigated public land. Alongside the supply management strategy, a 

demand management strategy has been implemented since the 90s and aims firstly, to target 

water efficiency in all sectors, secondly, to promote the use of non-conventional water 

resources, including the reuse of treated wastewater, thirdly, to promote participative 

management, fourthly, to protect water resources against pollution and finally, to promote 

integrated water resources management. 

A national water efficiency program for irrigation was launched in 1995 with the following 

objectives: 

 The rationalisation of water use in irrigation, 

 The improvement of the economic value of irrigation water 

 To maintain water demand at a level that is compatible with the available resources. 

In order to accelerate the implementation of this program, subsidies were awarded to farmers 

with variable rates of 40 to 60% for the purchase of equipment for their plots to improve 

water efficiency. This policy has allowed to equip 375,000 hectares that represent 88% of the 

total surface of irrigated land. Assessment of this program showed a better rationalization of 

the use of irrigation water in plots, leading to improved farm operations and therefore, better 

water efficiency. 

However, despite the high presence of water-efficiency equipment, irrigation management on 

each plot still represents a weak link and an important challenge for the future. 

The reuse of treated wastewater is one of the strategic areas of demand management and is 

considered a way of safeguarding water resources and protecting the environment, especially 

taking into account climate change and the extreme floods and drought that have been 

recorded. In Tunisia, treated wastewater potentially represents an additional water source 

and currently represents a volume of 232 million m3 per year, produced by 110 wastewater 

treatment plants, that is 5% of all available conventional resources. 

In 1965, the use of treated wastewater began with a project to safeguard a citrus cultivation 

near the capital and regulations have been designed and implemented since 1975 when the 

Water Code was introduced. Therefore, the Ministry of Agriculture in cooperation with the 

Ministry of Health and the Ministry for the Environment authorize irrigation with treated 
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wastewater by reference to specifications regulating the special terms and conditions for the 

use of treated wastewater for agricultural purposes. The total area in which irrigation is 

carried out with treated wastewater is 8,100 hectares distributed all over the country. 

The main authorised crops to be irrigated with treated wastewater in accordance with 

current regulations are tree crops, forage crops, industrial crops and cereals. 

The ACCBAT project operates in areas irrigated with conventional water, as well as in those 

irrigated with treated wastewater in two regions of Tunisia (namely Nabeul and Sfax) using 

experimental and demonstration plots of irrigation management for different crops. 

These regions, characterised by a semi-arid to arid climate, suffer from shortages of irrigation 

water, which has led to the development of a water management plan for irrigation with 

treated wastewater. 

The ACCBAT project has consolidated the country’s policy in terms of efficient water 

management and thanks to it the partnership between ICU and the Ministry of Agriculture, 

Water Resources and Fisheries, namely the General Directorate of Rural Engineering and 

Water Exploitation, has allowed exchanges among the countries involved in the project and a 

mutual sharing of experiences on water, the use of treated wastewater, as well as knowledge 

transfer. Mr. Habaieb finally stated that the ACCBAT project is expected to have a strong 

impact and capitalization of its results and that the participation of other countries in future  

phases of the project is a priority at a regional level. 

 

The Chargé d’affaires, Mr. Karim Khalil, Embassy of Lebanon - Italy, 

expressed his pleasure in being at the conference on behalf of the 

Lebanese Minister of Agriculture, his Excellence Akram Chehayeb. Firstly, 

he gave his greetings to ICU and all the participants and thanked the 

European Union and the partners of the ACCBAT project for improving the 

quality of life of the local populations of his country. In particular, as 

regards the use of treated wastewater, he affirmed that the project is 

greatly appreciated by the Lebanese Ministry of Agriculture and falls within the context of the 

efforts that are already being made by it to fight the lack of water that represents a local, 

regional and international problem. In order to achieve this objective, he encouraged the 

development of a policy based on an effective water management system, guaranteed 

techniques for the recycling of wastewater, in addition to what ICU and ACCBAT are already 

doing in Lebanon. Wastewater treatment represents an additional source of irrigation water.  
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He concluded his speech thanking again ICU for the activities is carrying out in Lebanon since 

decades and wishing it will be possible to continue work together in the my country with 

other projects in the future.    

 

Mr. Francesco Puma, Secretary General of the Po River Basin Authority 

started his speech pointing out the importance of the reuse of 

wastewater within the Po River basin, especially regarding the 

elimination of pollutants from rivers. The Po basin, which represents 

almost a quarter of Italy’s surface area and is fundamental for 

agricultural production, fortunately has a great quantity of water. 

Essentially 40 billion m3 every year, 2.5 billion m3 of which is used for civilian purposes and 

20 billion m3 for irrigation. As it was possible to see in the exhibition on irrigation systems in 

Italy that day, the irrigation is a very old tradition and nowadays farming is organised into 

consortiums based on bottom-up principles of subsidiarity. Over the years, farmers have 

become more organised, adopting self-governance in irrigation. Clearly, the Government’s 

intervention has been fundamental in promoting these important systems. Today the Po River 

Basin Authority and Districts operate under European regulations according to the Water and 

Flood Management Framework Directive and the Authority is currently preparing a water 

management plan. As regards this plan, it is important to clarify what the purpose is to find a 

way of managing water at times of water scarcity. Mr. Puma continued pointing out that 

several water shortages occurred over the years and it was possible to overcome these events 

thanks to voluntary action strategies, meetings with agricultural and local authority 

representatives, the study of critical issues and problems and partly reduce water use.  

Mr. Puma defined himself convinced that Italy must show to the colleagues attending the 

conference how to individually manage water rather than simply explain to them how to treat 

wastewater for reuse, thus limiting conflicts. He continued: “Together with others, we can 

contribute to share practices and standards because in order to promote the quality that 

characterises the Po Valley, we must also be in a position to guarantee good water quality if 

we want to reach global markets and especially maintain Italian agriculture’s strong foothold”. 

The topic of water reuse has been placed centre-stage by the European Union, also for river 

basins such as the Po River basin where this aspect is less important, as effective wastewater 

treatment systems allow the elimination of pollutants from rivers, and this may be a good 

example for reaching the objectives of achieving good conditions in all rivers in Italy as stated 
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by the directive. Currently, the situation in Europe is the following: half of the river basins are 

in good conditions and half are not. Italy is slightly above average in the Po River basin but it 

is fundamental to implement interventions in order to reach a good level of water quality. Mr. 

Puma also introduced a project in which the Authority is partner and which objective is the 

practical and concrete implementation of a system that allows the necessary water treatment 

for reuse in farming, presented later in the conference. Mr. Puma concluded his speech, 

expressing his delight in taking part to the ACCBAT project, also because there are only a few 

rivers that carry water into the Mediterranean (the River Po, the Rhone, the River Nile and the 

Ebro). Therefore, the fact that water from the River Po flows into the Mediterranean is 

important in order to maintain the river’s ecological characteristics otherwise, there would be 

an increase in its salinity, changes in its ecosystem and this could lead to overall harmful 

effects. The River Po therefore plays an important role even if it does not immediately border 

the river basin.  

 

The President of the Permanent Commission on Foreign Affairs 

and Emigration of the Italian Senate, Mr. Pier Ferdinando 

Casini thanked ICU for having invited him and congratulated 

the ACCBAT project defined an extremely interesting project. 

Mr. Casini started his speech making a geopolitical 

consideration: water is as important as oil, if not more 

important. “Maybe we do not fully realise how water is an 

extremely powerful instrument of political coercion and pressure that unfortunately, 

sometimes can lead to war like what happened in Syria and Iraq with Daesh, where it all 

started with ISIS trying to take over the water basins and to reach the Mosul dam last 

October”. He continued saying that water is a fundamental geopolitical instrument, an 

instrument of power, even though we would like it to be in the hands of citizens. He invited 

participants to be realistic and understand that there is a need for democratic commitment 

and the ability to create and carry out new projects. He said how it is fundamental for a 

Government and a Community to have a balanced relationship with water and use it to the 

best of its potential. Mr. Casini, then focused on the importance for Italy and Europe for the 

relationships with the Mediterranean countries involved in the ACCBAT project. “The 

Mediterranean is the area from which we can gain the most benefits but also from which 

serious issues can arise. Tunisia is a fundamental country where its Arab Spring gave rise to a 
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democratic Parliament and Government and where an Islamic part of the government stepped 

down from power accepting the democratic verdict”. He then called for more intervention by 

European Institutions to support these countries for all the recent issues they have to face: 

huge pressure that Jordan is under as it borders with Syria and Syrians at the border are 

favouring the exodus towards the border of Isis. In Lebanon, there is a delicate ethnic-

religious balance and this country is under extreme pressure.  Countries like Jordan, Lebanon 

and Tunisia, receive a flow of 20 million refugees with enormous problems, starting with 

work problems. Peoples accept underpaid work in the black labour market taking away jobs 

from those people who are by right entitled to these jobs. Therefore, Europe and all the 

European System, NGOs and voluntary organisations should take action in these countries 

and prioritise work in them.  

He continued stating that talking about Jordan, Lebanon and Tunisia, means talking about the 

pillars of Mediterranean stability, outposts for our stability. These are countries bound by a 

relationship of tradition, friendship and solidarity with the democratic part of Europe and 

they cannot be left alone. Then, Mr. Casini expressed his delight for the ACCBAT project and 

its initiative to promote the cooperation among Italy, Jordan, Lebanon and Tunisia at 

institutional and social level. He stated that it is fundamental to dedicate more resources to 

this collaboration overcoming the economic crisis of the last few years and its investments 

limitation. A great country like Italy, he concluded, has two instruments of foreign policy: 

cooperation and military operations. Italy has carried out numerous military operations to 

bring peace around the world. As regards cooperation, there is a lot more to do to channel the 

positive Italian energy that NGOs demonstrate by encouraging professionalism and giving to 

peoples the chance to prove themselves. 

 

Session 2 
THE ACCBAT STRATEGIC PROJECT: ADAPTING TO CLIMATE CHANGE THROUGH 
IMPROVED WATER MANAGEMENT IN AGRICULTURE  

 
Mr. Daniele Bonetti, ICU HQ Officer - Italy, 

inaugurated the second session dedicated more 

specifically to the ACCBAT project as an 

example of cross-border cooperation in the 

management of the water resources of the four 

Mediterranean countries involved in the 

project. The ACCBAT project was framed to respond to the water scarcity issues affecting 
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some of these countries and in particular to manage the increase of water demand due to 

intensive farming, industrialisation, population growth and climate change. 

Therefore, the ACCBAT project aims to respond to this situation by helping adaptation 

to climate change through three key actions: improving the management of water demand for 

irrigation, introducing new irrigation technologies and adopting adequate farming policies. 

The project contributes to implement the efforts Jordan, Lebanon and Tunisia are already 

making thanks to practical interventions, indeed they have already incorporated water use 

efficiency and reuse of treated wastewater as priorities in their national strategies.  

Mr. Bonetti then introduced the representatives of the Ministries of Agriculture of 

Lebanon, Tunisia and NCARE for Jordan who work on the project and collaborate with ICU 

since many years. After a brief intervention by the Diplomatic Advisor to the Ministry of 

Economic Development, the partners presented what has been done so far on the field in each 

country of implementation of the project. At the end of the session, Professor Maurizio Borin, 

from the University of Padua presented a proposal on development of a common water 

quality index for all the project countries elaborated in collaboration with the Po River Basin 

Authority. This work is being carried out together with CREA, which within the ACCBAT 

project, will involve Italian bodies working on this theme and identify Italian successful 

experience in the reuse of treated wastewater and efficient irrigation to share with partners. 

  

Mr. Mario Cospito, Ministry of Economic Development – Italy, 

focused on some of the competencies of the Ministry he 

represents responsible not only for the industry sector but 

also for the energy sector. He underlined how much in 

conferences and event people focus on water as an essential 

resource for country’s sustainable development, for the 

environment that we live in and for the wellbeing of populations. However, he said, a lot less 

is said about the need for an overall and coherent governance of water resources. In fact, a 

good governance of water is not only a fundamental basis for the sustainable use of natural 

resources but it is also a decisive element for the social wellbeing and economic growth. 

There are different kind of governance to regulate different aspects, such as the safeguarding 

of resources, water quality, soil protection in relation to the prevention of hydrogeological 

risks, balanced solutions that must be identified in order to meet the needs of the different 

end-users of water, especially in the event of water scarcity. Governance problems also 
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involve territorial problems that go from water availability to different types of use: drinkable 

water, irrigation and industrial use, wastewater treatment and reuse.    

Later Mr. Cospito focused on the use of water as a source of energy and economic 

development. Until recently, two thirds of water was used for farming needs and one third for 

energy and industrial use. The rapid industrialization of countries such as India and China 

have led to a tendency to reduce this ratio to the point in which, within ten years, only a third 

of all water resources will be used for farming, whilst more than half will be necessary for 

industrial and energy use. Essentially, water is a transparent liquid and not a black one, 

similar to oil but far more precious, the so-called Blue Gold. Today the use of water resources 

meets 18% of Italy’s energy demand and exceeds the 50% threshold of renewable energy 

resources, not only hydroelectric power plants but also geothermal and biomass power 

plants. In this sense, it is believed that water is an alternative and renewable form of energy. 

However, water is not an endless resource. Therefore, once again, the importance of having 

effective water governance leading to a sustainable use based on the amount of water 

available in the short, medium and long-term comes to light. In this respect, Italy has made 

use of its centuries-long experience and has developed ways of using water as a resource 

without exceeding the needs of its territory. This has led to the rejection of an industrial and 

economic policy that involves an excessive use of water resources. This is an important point 

that also involves the countries that are located along the south coast of the Mediterranean, 

and who were represented in the conference. For example, Italy has not abandoned intensive 

farming. It has abandoned other heavy industries that require a huge quantity of water, for 

example the aluminium industry and the leather tanning industry and has encouraged the 

development of eco-sustainable organic farming, small hydroelectric power stations, light 

industries and so on. This is a development model recommended for Mediterranean countries 

too where water resources are available but are put under pressure due to demographics, to  

limited availability and to an industrial policy that is still too much focused on primary 

production factors (labour costs, available natural resources,…) rather than on innovative 

production factors originating from technology and the new digital economy. Our common 

objective must be to avoid waste and in this respect, Italy can teach a lot. From the reuse of 

water from river basins using pumping systems to the use of depurators for the production of 

thermal energy from sewage sludge, as is the case in the ultra-modern treatment plant in the 

city of Milan - Nosedo. Given the extreme urbanization of developing countries, it is necessary 

to change the mentality of a country moving towards wastewater treatment for the 
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production of energy and the reuse of water resources.  Moreover, for an efficient use of 

water, the governance is fundamental because the use of such an important resource has to be 

regulated by a well-structured national authority and a communication between the outskirts 

and the capital should take place. 

Hence, the need to implement adequate controlling and management systems for this 

resource that become even more important and topical in the context of a transnational 

collaboration of good-neighbourly relations. We must not consider water resources as a crisis 

factor and neither as a possible problem among neighbouring countries. Italy is a country that 

can count on experience and high level technological traditions. For this reason, he concluded, 

all initiatives aimed at encouraging collaborations between Italy and neighbouring countries, 

as well as with the south coast of the Mediterranean are welcome.  

 

 

Ms. Majida Mcheik, Ministry of Agriculture – Lebanon, started 

talking about the reasons of choosing the Ablah area where the 

ACCBAT project is being implemented.  

In the Ablah area, in the Beqaa valley, northeast of Lebanon, 

there is an active wastewater treatment plant with a constant 

flow that uses chlorination for secondary treatment. It is the 

most active wastewater treatment plant in Lebanon and the Beqaa valley is well known in the 

agriculture sector. The total cultivated area of the Beqaa valley represents around 42% of the 

total cultivated area in Lebanon. The area surrounding the wastewater treatment plant in 

Ablah is mainly destined to agriculture and in the Beqaa valley there are different agricultural 

crops: stone, fruits, grapes and cash crops such as potatoes, vegetables, barley and wheat as 

grains. In the area of Ablah, instead, there is only grape production.  

Different meetings have been organised with farmers to present the project and explain how 

wastewater can be used in agriculture. It was not so easy to make farmers understand how to 

use this additional source but different meetings were held and the in the end, the farmers 

were very active in working on this issue. A questionnaire about different aspects of 

agriculture has been prepared and later filled in by the farmers in order to gather meticulous 

data on Ablah.  

A design of the main line connection for the system in Ablah and for a reservoir have even 

been prepared for around 30 farmers with the collaboration of a mission of Italian experts on  
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irrigation systems.  Because of the limited budget of the project it was possible to involve 

directly only 30 farmers but they are not the only beneficiaries. There are also indirect 

beneficiaries who will benefit from the project in an indirect way as labourers or workers in 

the project such as older residents of the Ablah area, around 1380 housing units, and 280 

families of Syrian refuges living in Ablah.  

A design for a reservoir that is now being built, has been carried out and bed of it already 

realized. The total volume of the treated wastewater reservoir is around 15.000 m3 and it is 

located in the land of the municipality. Thus, the municipality will manage and carry out the 

maintenance of the reservoir and this will ensure the sustainability of the project. A meeting 

with farmers and project team was held on the maintenance, management of the reservoir 

and the system and the farmers agreed to pay a yearly fee in order to follow up the 

maintenance of the reservoir and the system.  

A short questionnaire was also prepared and distributed to assess the needs of technicians of 

the Ministry of Agriculture and of the farmers to prepare training sessions and the field visits 

that will be carried out this spring and summer 2015 according to their needs.  

A Farmer’s Day has been held under the patronage and the presence of his Excellency, Akram 

Chehayeb, the Minister of Agriculture. We did it in Ablah area in order to explain the 

advantage of using treated wastewater for irrigation and more than 300 farmers, Lebanese 

and institutional personalities participated to the event. During farmers days and training 

session a brochure on the project is distributed. 

A field book has been prepared for farmers in order to allow the farmers to record everything 

concerning the activities in the field. This field book is essential for project team to know 

exactly what the farmers put on the land such as fertilisers, irrigation, and mechanical works, 

everything concerning the work in the fields and to evaluate the cost of production: one of the 

main problem in Lebanon for agriculture. In this way, it will also be possible to control the 

quantity and quality of fertilisers or pesticides used in the lands.   

An experimental plot will be created in order to test two different crops, grapes and eggplants, 

using two different sources of irrigation: fresh water and treated wastewater in order to let 

the farmers know and evaluate the difference between different sources of water.  

The foressen outcomes of the experimental plot will be: water and soil analysis calendar, 

recommendations leading to updates or confirmation of the adoption of proposed guidelines, 

recommendations on irrigation scheduling, on the use of filters and drippers to be used and 

the impact of treated effluent on soil properties.   



  

17 

 

A memorandum of understanding has been signed with the Lebanese Agricultural Research 

Institute to carry out twice a month a water analysis in order to constantly check the quality 

of the water before using it. With regard to soil analysis, it will be carried out twice a year 

before and after work to see exactly and to let the farmers know what is the difference is at 

the beginning or at the end when using treated wastewater.  

Before concluding her speech, Ms. Mcheik underlined the importance of projects such 

ACCBAT that give the opportunity to reach rural areas where poverty is diffused and the 

Ministry cannot act because of its limited budget.  

 

Mr. Ibrahim Bashabsheh, NCARE – Jordan, started his speech talking 

about the challenge of the agricultural sector in Jordan: the search for 

additional and alternative water resources for irrigation. Wastewater is a 

perennial water source and shall form an integral part of renewable 

water resources and national water budget, replacing scarcity of fresh 

water for higher priority issues, protecting the environment and public 

health, consideration of treated effluents as a source of irrigation reuse, 

he said. He then underlined why the ACCBAT project is important for NCARE. It enhances 

knowledge and improve skills of researchers by carrying out different experiments and 

introducing new technology regarding the reuse of treated wastewater for irrigation; cross-

border cooperation on treated wastewater issues between the environmental departments; 

support to NCARE with weather stations that could be connected to the existing weather 

station networks; experiments proof of NCARE extension staff and, training the extension staff 

agents on how to disseminate the information to the farmers.  

An important aspect of the ACCBAT project for farmers is its capacity to enable them cultivate 

and manage their crops according to the best agricultural practices, improve farmers’ 

technical knowledge about the reuse of treated wastewater, improve water insufficiency by 

increasing the plant area, especially in the summer, and minimize filter hazards, as treated 

wastewater has good nutrients. Moreover, ACCBAT improves land and crop management by 

minimising soil erosion. Most farmers in Jordan are using treated wastewater through surface 

irrigation but through the ACCBAT project, it is possible to use drip irrigation and subsoil 

irrigation too. The activities of the ACCBAT project in Jordan have established a project 

technical community in search of literature and data about Jordan wastewater treatment 
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plants. Field surveys have been collected in order to define the suitable location for 

implementation of the ACCBAT project activities.  

Several meeting staff took place at the NCARE HQ in Baq’a and Ramtha regional center to 

discuss the project activity in Jordan identifying the technical specifications for the 

meteorological stations, the available options for water storage points, the agreement with 

selected farmers, irrigation network for experiments which will be done in Ar Ramtha. 

Visits were performed in Salt, Madaba, Kufranja, Baqa and Ramtha. According to the project 

guidelines and the results of wastewater treatment plants surveys, Ar Ramtha, in the north, 

as-Salt in the centre and Madaba in the south of Jordan, have been chosen to implement 

project’s activities. In these areas, most of the farms do not have electricity.  Meetings with 

farmers took place in all three locations to discuss with them about the project and future 

cooperation, water amount, price of fertilisers and other issues were also discussed. A survey 

questionnaire was filled in by each interested farmer and thanks to this a complete database 

is available on the total pilot system of 28 farmers in three locations.  

In the Salt area, eleven farms (average of 2-3 hectares each) located near Wadi Shueib, which 

is down the valley of the outlet of the Salt wastewater treatment plant, were identified. 

Cultivated crops, with surface irrigation, are mainly fruit trees, olives, lemons and grapes.  

In the Ar-Ramtha area, five farmers with seven farms, located near the Ramtha wastewater 

treatment plant, have been selected. The farm size is around 5-10 hectares. Cultivated crops 

are forage crops, Barsim clover, barley and maize. Wastewater is pumped from the 

wastewater treatment plant directly to the farms. The irrigation system is surface irrigation. 

In Madaba, 10 farmers are located surrounding the Madaba wastewater treatment plant. On 

average, farm size is around 2-5 hectares. Cultivated crops are mainly forage crops, Holland 

grass, Sorghum, Sudan-grass and Alfalfa. Irrigation here is surface irrigation too. Wastewater 

is pumped to the farmers directly from the wastewater treatment plant.  

The beneficiaries of the ACCBAT project are 7 farmers in Ramtha, 11 in Salt and 10 in Madaba. 

The surface area for each farmer is about 1 hectare. A pilot research was also realizes at 

NCARE Ramtha station for wastewater research with an area of about 2000 m2. The research 

is related to the use of different quantities and different qualities of management and the 

possible use of biosolids. At the NCARE station in Ramtha there is a winter experimental trial 

running with vetch crops, barley crops and a third crop as a mix 50% barley and 50% of vetch. 

In treatment 1, 100% of crop water requirements it is added, in treatment 2 about 80% of 

crop water requirements is added,  in treatment 3 about 60% of crop water requirement is 
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added. The fourth is rainfed. The plot area is about 5 x 7, replications are 4. Water and soil 

samples were taken for analysis and when the experiment will end, the plant sampling will 

also be analysed to evaluate the effects of reuse of treated wastewater and different quantities 

of water. 

Activities for winter experiments are: prepare the design of experiment layout, design the 

irrigation network, prepare the tenders for offers to buy the irrigation network, install the 

irrigation network, the filtration units and fertigation unit. Other activities for the water 

experiment are the design of a storage point as a water tank, buy the water tank and install it. 

A water tank is a steel cylinder with a diameter of about 11m, a height of 2 m and the sheet of 

metal is about 2 mm thick with a capacity of about 200 m3.  

To realize the winter experiments it was also necessary to prepare the experiment land, take 

soil samples before planting date for one month or two months, and to irrigate the experiment 

plot, launch and award of tenders for a meteorological weather station at NCARE 

experimental station in Ramtha. Launch and award of tenders for metal water storage tanks 

in Ramtha and Madaba (15 water tanks). For the Salt site, a water storage tank was designed 

for all the farmers.  

Mr. Bashabsheh concluded its speech presentencing the training activities that will be carried 

out within the ACCBAT project in Jordan: extension staff training models, preparation and 

implementation of 30 farming field days and seminars in the field, development of awareness 

raising material, website, dissemination materials.  

  

Mr. Dhabhi Ghanmi, Ministry of Agriculture - Tunisia, began his 

intervention presenting some indicators for the irrigation sector 

in Tunisia. In this country, the rate of resource mobilization has 

reached 91%, whereas the remainder will cost a lot more. Tunisia 

is in a situation of inherent water scarcity. The quota per 

individual is currently about 450m3 per capita and will be around 

345m3 per capita by 2030. Therefore, there are three problems: population growth, high 

demand for water in the irrigation sector, which represents more than 80% of demand, and 

competition among other sectors. Given that Tunisia is affected by climate change, accelerated 

modernization of irrigated agriculture and greater collaboration among international 

partners are necessary. Irrigation is often characterized by: 

 over exploitation of groundwater, particularly in central Tunisia; 
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 the degradation of structures and hydraulic equipment, especially in large irrigated 
areas in the north of Tunisia; 

 high salinity levels of a large part of water resources; 

 poor irrigation efficiency; 

 high risks of waterlogging and halomorphy. 

Reforms were passed in the early 1990s forming the main strategic thrusts for improving the 

irrigation sector, based on the national water efficiency program and the development 

program for resources and treated wastewater. Good results were recorded following the 

national water efficiency program regarding equipment in plots, in particular drip irrigation 

systems, which have seen an increase in their use, from 9,850 hectares in 1995 to currently 

over 165,000 hectares. However, despite this success, shortcomings still exist, including loss 

and wastage of water due to poor irrigation practices. Drip irrigation systems also lead to 

water waste. Tunisia has a great potential for the use of treated wastewater. However, this 

potential has yet to be fully evaluated. Among the reasons for this under-evaluation, the major 

problem is the quality of the water. Within this context, ACCBAT intervenes in part, to help 

solve both problems. Therefore, the main objectives of this project for Tunisia are: 

 rationalisation and management of water resources whilst improving water efficiency 

at different levels: in plots, and subsequently in larger surface areas; 

 improvement of the quality of treated wastewater and better use for irrigated 

agriculture; 

 reduction of environmental impact through technology transfer and development of 

good agricultural practices. 

The expected results of this project are: 

 improvement of water efficiency through the gradual introduction of the concept of 

irrigation management in farming; 

 the partial replacement of conventional water resources with the reuse of treated 

wastewater in irrigated agriculture, through the improvement of water quality in 

treatment plants; 

 Fertigation management and rational application of inputs, taking into account the 

protection of the environment; 

 Strengthening of institutional capacities and improvement of skills through training 

sessions; 

 Awareness; 

 Bilateral cooperation and partnership; 
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 Finally, the main objective is to improve farmers' income. 

The ACCBAT project involves the Nabeul Governorate divided into three areas: the area of 

Oued Souhil irrigated with treated wastewater and the areas of Béni Khalled and Kélibia 

Haouaria, Echraf irrigated with conventional water; the Sfax Governorate. 

The carried out activities are in the area of Oued Souhil are: 

 An experimental plot at the experimental station of INRGREF in Oued Souhil where a 

drip irrigation system covering 4 hectares was replaced with an automatic irrigation 

system, completed in October 2014; 

 The layout of 7 private plots with the installation of a drip irrigation system which is 

still in progress, the call for tender will be launched between 15th and 30th April. 

In the area of Beni Khalled, which is an area of citrus cultivations: 

 The installation in 25 citrus orchards of a drip irrigation system covering a total area of 

approximately 24 hectares; 

 The purchase and installation of support tools to control the irrigation of citrus 

cultivations, including weather stations and soil moisture sensors; 

 The organization of training sessions for farmers in the area. 

In the area of Echraf - Haouaria: 

 The installation of a drip irrigation system in 24 farms; 

 The purchase of support tools for the management of vegetable crops irrigation; 

 The organization of training sessions for farmers in the region. 

 

Other project actions and accompanying measures are: 

 The organization of training sessions and field visits for engineers. Two training 

sessions have been already completed, and that another training session is scheduled 

for the beginning of May 2015; 

 The organization of training sessions and visits to experimental plots for farmers:  

training sessions have already been scheduled for the month of April 2015; 

 Laboratory analyses to be carried out on water and agricultural products, including 

soil; 

 The integration of a geographical training system to develop a permanent database of 

the farmers involved; 

 A study plan for the implementation of a desalination plant for irrigation at Mahdia.  
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Prof. Maurizio Borin, University of Padua - Italy, presented his 

role in the ACCBAT project: together with his colleague Lucia 

Bortolini will develop an index to calculate the quality of irrigation 

water. They will try to combine their experience as agronomist 

and irrigation systems and technologies specialists to achieve this 

objective: the project is responsible for improving low-quality water coming from depuration 

plants or brackish water or wastewater.  

 The consequences of water quality on irrigation and crops are different. Low-quality 

water can cause soil degradation or jeopardize crop yield immediately or in the medium-long-

term, give rise to hygiene and sanitary problems, create problems for irrigation technology or 

reduce the performance of irrigation systems. Therefore, water quality, as well as how the 

water will be used, must be assessed very carefully. 

He later illustrated the fundamental principles of what it will be done over the next few 

months in order to contribute to the ACCBAT project. There are many aspects linked to crop 

yield and therefore, it is necessary to identify agronomic and cultural indicators of quality. 

Other aspects are linked to hygiene, health and food safety and others to technology. 

Therefore, on the basis of how much the water is degraded, polluted or of low quality, the 

consequences can vary. We could have water that is not suitable for the irrigation of crops for 

fresh consumption but that could be used for the irrigation of other crops. The objective is to 

find the most appropriate application for each type of water on the basis of its level of quality 

without automatically excluding its use but limiting its safe use for production, end users and 

distribution technologies. Parameters indicating water quality are many. Therefore, we have 

decided to focus our attention only on some of these: optimal quality (use without 

limitations), suboptimal quality (use with caution) and unusable water. Another important 

point is represented by phyto-degradation, an easy and sustainable depuration technique that 

is cheap in terms of plant costs and can be managed both by the company and by the territory.  

Among the different parameters we will focus only on some of these. In particular, those that 

can easily be measured and that can provide us with useful information, such as pH, CO2, the 

general state of the water and its level of toxicity: electric conductivity and sodium absorption 

ratio. We can use Escherichia coli as an indicator of the biological quality of water and finally, 

water turbidity or the presence of suspended solids and the concentration of carbonates as 

indicators of water that could cause problems for the performance of plant systems. When 
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water comes from water wells, it is useful to observe the presence of iron, manganese or 

sulphurs that can clog up the systems. When water runs through territories in which the 

parent rock is rich in heavy metals or when there are industrial activities releasing heavy 

metals into the environment, these particular metals must be traced.  Therefore, the idea is to 

focus on 8 or 10 parameters that summarise information that can incorporate other 

parameters that will not to be analysed. 

 

Session 3 

EURO-MEDITERRANEAN WATER USE AND MANAGEMENT 

Mrs. Stefania Luzzi Conti, 

CREA, Council for 

Agricultural Research and 

Economics – Italy, 

moderated the third 

session. She thanked ICU 

for having worked 

together in the 

organization of the event 

then underlined the 

involvement of INEA (now CREA) in workshops in occasion of the World Water Day since 

three years. She also thanked the Italian Geographical Society for having hosted the event and 

then introduced the speakers of the session dedicated to water management in Italy and in 

the project’s countries.  

 

Mr. Marco Ligabue, CRPA, Research Centre on Animal Production – Italy, started his speech 

presenting the research centre for animal production which carries out research and provides 

services in the animal production sector and all related sectors among which the 

environmental and rural construction sectors. Then. Mr. Ligabue presented a Life Project 

dedicated to the reuse of treated wastewater for irrigation purposes that CRPA is being 

coordinating. Italy has been focusing a lot of its attention on this topic for years, as it 

considers it to be a strategic action plan. Water must be correctly treated in order for it to 

comply with the qualitative standards necessary for the reuse for whatever purpose (farming, 

industry or other uses). The reference framework, which is the applicable regulation, is 
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mainly the Ministerial Decree 185 that provides the technical regulations necessary for the 

reuse of water in compliance with article 26, 2 of the Government Decree 99 n. 152, which 

establishes water quality standards (chemical, physical and microbiological parameters). The 

Regions must draft a preliminary list of those systems that respect the limit values in order to 

disseminate this practice as much as possible. The Emilia Romagna Region, where the CRPA 

has its location, has identified around twenty treatment plants, among which the one in 

Reggio Emilia decided to follow this practice by implementing and building a tertiary 

treatment plant in order to treat these waters and meet the qualitative standards. There have 

already been several examples both real and experimental. Starting from this preliminary 

framework, in 2010 a multi-services company that manages water carried out experimental 

research to examine most of the parameters requested by the Ministerial Decree, testing 

pressure sand filtration water treatment, ultrafiltration and ozone water treatment with 

ultraviolet rays and finally, oxidation with hydrogen peroxide. These experiments showed 

that the combination of sand filtration with UV treatment and hydrogen peroxide allowed to 

eliminate both suspended solids, as well as the microbiological load (Salmonella, Escherichia 

coli). A positive effect was also observed regarding chemical parameters (surfactants and 

mineral oils). This work has shown how this combination of treatments offers the best 

compromise in terms of costs. We could list numerous parameters but in practice, we must 

identify those treatments and parameters that must be checked in order to achieve the 

practical management of the treatment plant and that have a good costs/benefits ratio. 

Pollution is always a possibility due to seasonal variability and origin of the water, therefore, 

because of these risks, constant monitoring over time is fundamental to control the most 

critical situations. The treatment plant construction is well behind schedule but it is gradually 

reaching completion. This type of treatment plant is expected to treat not the entire quantity 

of depurated wastewater but around half of the wastewater obtained from the depurator. The 

Life Project is being carried out on this treatment plant in order to demonstrate the concrete 

realization of a pilot study. The area is in the North part of the city of Reggio Emilia and has 

the objective of protecting the water resource through the efficient reuse of depurated water. 

The CRPA is the coordinator of the project, whilst our partners IREN are responsible for the 

treatment plant, the Reclamation Authority is responsible for the distribution of water and the 

River Po Basin Authority is responsible for the socio-economic and legislation aspects. 

Overall, a complete team. The project is funded by Life and co-funded by the Province of 

Reggio Emilia and by IREN with specific objectives that can be summarised with the following 
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actions: the first is the start-up of the treatment plant and the definition of the area in which 

the water will be used and a second action is divided into B1 (depuration and improvement of 

water quality) and B2 (water distribution and information of when, how much water and to 

which farmers it will be distributed), assessment of the environmental impact of quality crops 

and assessment of the impact in terms of costs and benefits. Moreover, networking and 

awareness raising activities will also be carried out. 

 

Mrs. Najet Gharbi, Ministry of Agriculture – Tunisia, intervened on problems linked to 

irrigation water management and Tunisia’s experience in this field. She began her speech 

underlining that over 90% of conventional water resources have already been mobilized and 

used and this leaves very little for the future. Therefore, the use of non-conventional water 

resources has become a necessity that the country has already started to face. As regards non-

conventional water resources, a total volume of 232 million m3 of wastewater per year is 

treated at wastewater treatment plants in Tunisia. Another point to remember is that in 

Tunisia, water is scarce, limited and unevenly distributed both in terms of time and space. In 

other words, there are differences between North, central and South Tunisia, as well as 

different sources of water: wells, reservoirs, very old fossil water resources and geothermal 

resources in the South, and surface water resources in the North where there are many 

reservoirs. Currently, the volume of water per capita in Tunisia is approximately 450m3, 

which is below the water scarcity threshold, which is set at 500m3 of water per capita per 

year. It is expected that in 2030, this volume will fall to 345m3 per capita per year. This shows 

that we will face serious problems concerning water resources. 

The evolution of the use of these resources for the various sectors is the following: since 1995, 

the irrigated sector has used 84% of available resources; we reached 80% in 2010 and are 

currently at around 76% of available resources. It is expected that in 2030, the volume of 

water used for the irrigation sector will decrease in favour of other sectors, especially 

drinking water, the demand of which is ever increasing due to population growth. Therefore, 

also this sector will face serious problems in meeting this demand. In Tunisia, water is a 

limited resource that represents a limiting factor to the development of certain areas of the 

country, and this, for example, limits the realization of industrial projects. 

Over the past decades, the government has invested heavily in the water sector for resource 

mobilization and organisation of irrigation schemes and the irrigated area has grown 

proportionally to the mobilization of resources. The consumption of water for irrigation, 
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which involves the largest consumption, is around 2 billion m3 per year. In Tunisia irrigated 

areas cover a total area of 423,000 hectares, equivalent to 8% of the agricultural area.  

Since the 1990s, the government has implemented major strategic thrusts which involve 

regulatory technical, economic and institutional aspects to improve the management of 

irrigation water. This is an integrated approach aimed at improving water management and 

the performance of the irrigation sector. The objectives of these reforms include: 

 Improvement in the efficiency of collective irrigation networks through modernization 

and rehabilitation of old and outdated networks to limit water losses in the transport 

and distribution of water; 

 Improvement in the efficiency of irrigation systems in plots; 

 Improvement of farming systems, to use those crops that require less water; 

 The establishment of appropriate tariffs for irrigation water to allow the recovery of 

costs, better use for irrigation and the incentive for water efficiency; 

 More active participation of users in the management of public irrigated areas: a 

strategy to promote user associations has been set up, therefore some of the areas are 

managed by water user associations: around 200,000 hectares out of 423,000 hectares; 

 Groundwater recharge associated with a water and soil conservation program, the 

creation of hill lakes and reservoirs for groundwater recharge. 

Other important aspects are: 

 Reuse of treated wastewater for irrigation 

 Protection of irrigation water against pollution 

Mrs. Gharbi then focused on the improvement irrigation efficiency in farms and on the reuse 

of treated wastewater, which are both related to the ACCBAT project. 

The government has provided farmers with the possibility of receiving subsidies of 40 to 60% 

for the purchase of equipment to improve the water-efficiency techniques used on their 

farms, including drip irrigation systems, sprinkler irrigation systems and improved surface 

irrigation systems (for example, in oases). We have reached around 88% of the surface area of 

irrigated areas equipped with these systems. Drip irrigation in particular, has significantly 

increased: in 1995, about 10,000 hectares were equipped with this irrigation system whilst, 

currently there are approximately 169,000 hectares. More than one billion Tunisian dinars 

have been invested and 500 million Tunisian dinars have been given in subsidies to farmers 

by the state to encourage them to use modern and efficient irrigation techniques. 
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In Tunisia, the available amount of treated wastewater from 110 treatment plants is 232 

million m3 per year, 90% of this water is domestic wastewater that can be treated with 

secondary treatment of wastewater but not yet with the tertiary treatment mentioned by the 

previous speaker. Treated wastewater is considered an additional resource, but in Tunisia, 

there is a problem: in the North, rainfall is abundant, and therefore, it is not really needed, 

whereas it is in the centre and South where demand is greatest. Overall, the use of treated 

wastewater is not very significant, given that the level of treatment and secondary treatment 

only allows restricted use for crops, with a variable level of water quality, and the currently 

developed area covers 8,100 hectares, with extremely poor rates for the promotion of the use 

of these waters. 

Distribution of treatment plants in the country: 43% in inland areas and 57% in coastal 

regions. Areas in which wastewater reuse is applied: golf courses, crops irrigation, 

groundwater recharge and irrigation of urban green areas. We have 27 irrigation schemes 

including 2 private ones; golf courses cover approximately 1,000 hectares and green areas 

and others 450 hectares. There is a list of crops that can be irrigated by treated wastewater: 

cereals, forage crops, fodder trees and shrubs, forest trees, dried- up flower plants and fruit 

trees. 

As regards wastewater regulations in Tunisia, since 1975, the Water Code was integrated with 

a section concerning treated wastewater and its use, which prohibits the reuse of untreated 

water and the irrigation of vegetables with treated wastewater. In 1989, with the 

development of areas irrigated with treated wastewater, regulations were implemented 

regulating the discharge of wastewater and its reuse in agriculture. Then in the 1990s, 

decrees establishing the list of crops that could be irrigated and a series of regulations laying 

down the terms of use and precautions to be taken by operators, farmers, etc. were issued to 

ensure minimum risk. Also in 1991, a decree was introduced governing the need for an 

assessment of the possible environmental impact of projects using treated wastewater and an 

environmental management plan to be approved by the National Environmental Protection 

Agency. All irrigation projects using treated wastewater must be subjected to an assessment 

of their impact on the environment and must be approved by the National Environmental 

Protection Agency. Currently, the standard regulating the discharge of water into receiving 

waters fixes the quality characteristics of the water that can be discharged into receiving 

waters and it is the producer, ONAS (National Sanitation Board), which must comply with this 

standard regulating the discharge of these waters into wastewater treatment plants. The 
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reuse standard regulates the concentration of physicochemical elements and of heavy metals. 

As regards levels of parasites and bacteria, the helminth ova limit is set at 1 egg / 1,000 ml, 

thus allowing only a restrictive use in agriculture. Discharge and reuse regulations have been 

developed based on FAO and WHO recommendations. 

As regards the ACCBAT project, the goals of this project is to improve the efficiency of water 

use, improve the use of treated wastewater in agriculture by improving water quality and 

reduce the negative impact on the environment and improve capacities. This project 

consolidates the national strategies for the sustainable management of water resources, and 

above all, it makes it possible to improve capacities not only in the project areas but also for 

technicians and engineers of other regions. Currently, it is worth mentioning that Tunisia has 

also carried out a study to review the application of such water standards and we can work 

together with other countries to establish the water quality index mentioned before. 

 

Mr. Salim Roukoz, Ministry of Agriculture of Lebanon, presented a background about 

agriculture and food security in Lebanon, then, water resources and national strategies for 

water and agriculture policies, for water and energy, for agriculture and a bit about the 

investments being made in the irrigation sectors in Lebanon. This country can be divided 

from east and west into four parallel parts: a flat narrow coastal strip parallel to the sea, the 

Lebanese mountain chain in the middle, the Beqaa valley: the agricultural area in Lebanon, 

and the Anti-Lebanon mountain chain, which divides Lebanon from Syria. Population is 

around 4 million and after the Syrian crisis, there are also 2 million refugees coming from 

Syria and the rural population is about 13%.  

The climate is typically Mediterranean. We have heavy rain in winter and dry weather for the 

remaining 7 months of the year. Country area is around 10,000 m2 and the cultivable area is 

around 36%. According to the agricultural survey, the total cultivated area in Lebanon was 

about 32% of the total area out of which 38% is irrigated.  

In the last 10 years, the cultivated area has increased by about 11% with more than a 23% 

increase in the irrigation area and this is due to the implementation of a number of irrigation 

and rehabilitation projects.  

According to the World Bank, the GDP in Lebanon is estimated at around 34.5 billion and 

agriculture accounted only for 5% of the GDP. The main agricultural products in Lebanon are 

citrus fruits, bananas, fruit trees, grapes, cereals, vegetables, potatoes, olive, tobacco, poultry, 

sheep and goats. The Beqaa valley is the dominant agricultural area where a wide range of 
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crops is grown: cereals are largely produced in this area. The coastal zone from the North to 

the South supports intensive agriculture especially citrus fruit, bananas and vegetables.  

Land use in Lebanon has gradually shifted from a production system based on cereal towards 

high value added crops mainly fruit trees and vegetables. According to the Ministry of Energy 

and Water, the irrigation area is expected to increase until reaching 150.000 hectares by the 

year 2035. As regards the surface irrigation or furrow irrigation, sprinkler irrigation and drip 

irrigation, we can assume that the system efficiency for surface irrigation is very low, around 

0.6 or 60%, 70% for sprinklers and 80% for drip irrigation. The average water consumption 

per m3 hectare per year for surface irrigation is around 9,500 m3, 8,000 m3 for sprinkler and 

7,000 m3 for drip irrigation. 

According to the country cereal balance sheet provided by the FAO/GIEWS, the national 

cereal production covers only 20% of the consumption needs. The country depends heavily 

on imports. The trends show that after the year 2000, the increase of imports is very high.  

Talking about water resources, the total annual water flow for an average year is estimated at 

about 2.7 billion m3 out of which 0.5 m3 coming from ground water and 2.2 m3 from surface 

water.   

Renewable water sources stand currently at around 926 m3 per capita per year, which is 

slightly lower than the widely recognized 1,000 m3 per capita per year threshold. However, 

due to the population growth, this figure could drop to 840 m3 per year per capita by this 

year.  

Mr. Roukoz then focused on the water strategy of the Ministry of Energy and Water. The 

strategy consists of five parts. The first is to increase the water supply by building 26 dams 

and 6 lakes. This will increase the storage capacity to 800 million m3. The second is the 

extension of drinking water projects. Third, the building of 20 wastewater treatment plants in 

12 coastal regions within the year 2020 for the treatment of 80% of the produced volume of 

wastewater. Then maintaining the cleaning of the river courses and finally, the rehabilitation 

and extension of electrical equipment in order to reach the villages not yet connected to the 

public utility network.  

According to this strategy, the irrigation area will be increased by 63,200 hectares. However, 

unfortunately, the above-mentioned strategy was not realized completely because of political 

instability and lack of financial resources. Only very few dams, lakes, and wastewater 

treatment plants have been installed until now. Currently, efforts are being made in order to 
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achieve more activities related to this strategy and to elaborate a national strategy for the 

water sector.  

A 5 years agricultural development strategy has also be developed by the Lebanese Ministry 

of Agriculture. It is composed by eight main pillars as follows.  

1. the updating of legislation 

2. the improvement of organizational structures 

3. the improvement of agricultural infrastructures 

4. the carrying out of the role of the agricultural guidance 

5. the carrying out of the surveillance of agricultural imports 

6. the improvement of the production chain 

7. having programs for small and medium loans 

8. the preservation of nature and maintenance of biodiversity.  

The Ministry of Agriculture has also four water priorities: 

1. The on-farm irrigation management. Managing irrigation demands in agriculture will 

be coupled with the publication of information campaigns that will help the 

community appreciate the seriousness of the stressed water resources in Lebanon. 

These activities will be undertaken encouraging farmers to adopt high-efficiency on 

farm irrigation techniques, by supporting farmers to adopt new irrigation systems, 

establishing dams or plots aiming to optimize crop irrigation needs and the public 

outreach, awareness and farmer education programs.  

2. The reuse of treated wastewater in agriculture. To this aim, a national awareness 

campaign on the application of the Lebanese wastewater reuse guidelines in 

agriculture will be set up. Second, water and soil quality monitoring programs for 

farmers using treated wastewater will be undertaken. Three, a national strategy for the 

reuse of treated wastewater in agriculture will be established. 

3. The science for farmers. This is the transfer of research and science to farmers and the 

end users by the establishment of irrigation advisory units, this will manage the supply 

and demand of optimised crop water, use a sms service for farmers etc. Secondly, the 

involvement of stakeholder participation in the design and management of irrigation 

projects according to the best practises and information campaigns.  

4. The irrigation driven by renewable energy. Efficient renewable energy technologies for 

promoting agricultural development will be encouraged. Secondly, demo-plots using 

green energy to optimize energy use in agriculture will be established. Moreover, there 
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will be a development of private sector of a small credit facility to encourage farmers 

to adopt renewable energy techniques and a renewable energy strategy in agriculture.  

Finally, Mr. Roukoz focused on the investment in the irrigation sectors in Lebanon. The 

Lebanese investment envelope is calculated based on a project portfolio of 68 ongoing 

projects and 10 pipeline projects. The ongoing projects range from a total cost of 10,000 to 

about 16 million US dollars. Pipeline projects have a smaller average investment cost and 

range between a minimum of 150,000 to a maximum of 2.5 billion US dollars.  

A close look at the distribution of costs among the projects shows that only seven ongoing 

projects and five pipeline projects have an investment cost of more than 1 million USD.  

Small-scale irrigation development have around 80% of the investment. For the rehabilitation 

and modernisation of the irrigations scheme, we have around only 2.5% and for large-scale 

irrigation development we have around 80% of the investment.  

The source of funding for the ongoing projects are 55% from donors, 22% from the public 

sector and around 22% from the private sector. For the pipeline projects: around 66% from 

donors and only 33% from the public sector.  

As regards type of land use and cropping patterns, about 35% of the ongoing projects are for 

cereals and about 70% for fruit tree production. Thus, we can assume that land use in 

Lebanon will shift from production systems based on cereals towards high added value crops 

like fruit trees and vegetables.  

 

Finally, the development and status of wastewater treatment and reuse in Jordan has been 

presented by Ms. Luna Al Hadidi, NCARE – Jordan. In her introduction, she said that Jordan is 

classified as one of the most water poor countries in the world with an annual per capita 

water availability ranging from 120-145 m3 per capita per year, which is below the 

international water poverty line of 1,000 m3 per capita per year. It is an arid region with 

limited water resources and high population growth with large refugee fluxes. In Jordan, 

water resources depend on rainfall, which is less than 200 ml/year for around 93% of the 

area and the water demand exceeds the supply. For instance, in 2010 it exceeded demand by 

200%. Agriculture is the largest water consumer with around 56% of the water used in Jordan 

in 2010. 10 groundwater aquifers out of the 12 there are in Jordan are over exploited.  

Over 64% of the Jordanian population is connected to a sewer system. Raw wastewater is 

discharged to 26 wastewater treatment plants treated for minimum discharge standards for 
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reuse, which is stated in the Jordanian standards 893 for 2006. In addition, seven treatment 

plants are planned or under construction. 

Our reclaimed wastewater in Jordan will result in conservation of higher quality water and its 

use for other purposes rather than irrigation. Proper plant use of municipal treated 

wastewater will conserve groundwater, will alleviate ground and surface water pollution 

problems also taking advantage of the nutrients contained in the treated wastewater to grow 

crops.  

As regards Jordanian water strategy, it states that wastewater is not managed as waste but it 

is collected, treated and used in an efficient and optimised manner. The reclaimed wastewater 

discharged from domestic wastewater treatment plants is an important part of the Jordanian 

water budget. The amount of treated wastewater is increasing every year and the treated 

wastewater is treated and discharged to various watercourses, used directly or indirectly for 

irrigation and other intended uses and expected to increase to 262 million m3 in the year 

2020.  

Wastewater treatment and collection has been practised in Jordan in a limited way since 1930 

in the town of Salt. A modern technology to collect and treat wastewater was introduced in 

the late 1960s when the first collection system and treatment plant was built in Ain Ghazal. 

Utilizing the conventional activated sludge process, the water authorities of Jordan carries full 

responsibility for public water supply, wastewater surfaces and related projects as well as for 

the overall water resources planning and monitoring, construction, operation and 

maintenance. 

The cost of the wastewater treatment plant varies significantly between 3.9 fils and 680 fils 

/m3. The cost is determined by the treatment technology. It is obvious that the most 

sophisticated systems cost a lot and the less sophisticated ones like the pond system or the 

aerated pond systems cost the least. The tariffs of treated wastewater are determined as 

follows. Treated wastewater 10 fils/m3 for irrigation purposes. 50 fils/m3 for industrial reuse. 

For research and study purposes it is free of charge, as long as you 200 m3 per day are not 

exeeded. Farmers are charged for another 10 fils/m3 as the price of electricity. 

Treated wastewater can be used either directly in restricted agriculture or indirectly in 

unrestricted agriculture after mixing it with other water sources. For the indirect use, treated 

wastewater is usually released in natural wadis and stored reservoirs where it is blended with 

other freshwater resources such as rainfall, spring water and then used in irrigation.  
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In Jordan about 61 million m3 of the total quantities of the generated reclaimed water are 

being stored in reservoirs and only used indirectly in unrestricted agriculture in the Jordan 

valley. To the other hand, about 45 million m3 are used directly for restricted irrigation, 2 

million m3 for industrial purposes in the Aqaba special free zone. There are several projects 

for the direct reuse of treated wastewater in the Wadi Musa, Aqaba, Irbid, Madaba, Akeder, 

Mafraq and others.  

The Water Authority of Jordan (WAJ) has signed contracts with farmers irrigating mainly 

forage crops and in some cases, some tree crops. The total area irrigated under contracts with 

WAJ is 760 hectares. The agreements guarantee provision of water in terms of 3 m3 /day for 

each farmer. In Jordan 26 treatment plants that exist all over the country working 24 hours a 

day. Water reuse now in Jordan is part of Jordan’s overall water resources balance. It is also a 

tool for protecting water resources, coastal areas and receiving bodies from pollution effects. 

Also a crop monitoring programme is carried out yearly by the Food and Drugs Agency to 

confirm that the use of treated wastewater in Jordan meets the Health Base Target 

commanded by the WHO guidelines for the safe use of treated wastewater. 

Ms. Al Hadidi continued her speech with a focus on a research on water use in Jordan. In the 

framework of Jordan’s 2008 Water Strategy, it has been asked to researchers to contact all 

possible subjects to demonstrate and set positive examples for the safe use of reclaimed 

water. Several research projects have been conducted in Jordan by universities, research 

centres, governmental agencies and NGOs on treated wastewater through experimental sites. 

Topics like suitability of the effluent for irrigation, crop soils were tested; accumulation of 

salts, heavy metals in soils, as well as concentration of nutrients and heavy metal 

accumulation in plants.  

According to the wastewater standards in Jordan, Jordan works with the Jordanian standard 

for wastewater reuse 893 for the year 2006. There are categories for water reuse within this 

standard: recycling of water for irrigation of vegetables that are normally cooked; recycling of 

water used for tree crops, forestry and industrial purposes; discharge to receiving water such 

as wadis, catchment areas, artificial research, aquifers but not aquifers that are being used for 

drinking purposes; discharge to public parks or recreational areas; the use in irrigation for the 

production of forage crops; the use of reclaimed water for cut flowers that was added by 

NCARE. For 6 years it has been able to add this category to the Jordanian standard and it has 

been used since 2007. 

In the reuse of wastewater for irrigation purpose some standards have to be followed: 
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 Standards group: is the group of properties and standards where operating parties 

must produce water complying to it and according to the usages mentioned in this 

standard. 

 Guidelines group: is considered for guidance only and in case of exceeding its values, 

the end user must carry out scientific studies to verify the effect of that water on public 

health and the environment and suggest ways and means to prevent damage to either. 

It is prohibited to use sprinkler irrigation except for irrigating golf courses and in that case 

irrigation should be practiced at night. Moreover, when using reclaimed water for irrigating 

fruit trees, irrigation must be stopped two weeks prior to fruits harvesting and any falling 

fruits in contact with the soil must be removed. 

In the monitoring and reporting of reclaimed water the regulatory body and operational body 

have to monitor the water according to the standards. In general, monitoring programmes are 

implemented by the environmental monitoring division at WAJ, through collecting samples 

from the point of entry to the treatment plant, effluent points at certain places until the 

receiving bodies, wadis and the dams.  

For maximum protection, a multi-barrier approach is recommended such as: 

 The reduction of pathogen concentration for treated wastewater 

 Crop restriction: only for processed, cooked or fodder crops 

 Irrigation method restriction: drip/trickle irrigation instead of sprinkler of furrow 

irrigation 

 Scheduling of irrigation: how long before the harvest reuse water can be applied 

 Location restriction: buffer strip to dwellings and to surface water and groundwater 

infiltration features 

 Human exposure control: protective clothes, hygiene, washing of harvest produced 

before sale, cooking of crops, clear signage of reclaimed water, immunization. 

The As Samra treatment plant is the largest wastewater treatment plant in Jordan with 

268,000 m3 /day treatment capacity. It was built in 1985 and replaced by an activated sludge 

plant in 2008.  

Finally, Ms. Al Hadidi introduces some of the steps forward the Ministry of Water and 

Irrigation will take in Jordan. It will continue to strengthen actions in the field of non-

conventional water resources by developing desalination treatment plants and heightening 

wastewater treatment capacities, construct new wastewater treatment plants to cover more 

areas, expansion, upgrade, rehabilitation of the existing wastewater treatment plants, saving 
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and connecting new areas with a proper sewer network, increase the amount of reused 

treated water.  

 

EXHIBITION “RECLAMATION AND IRRIGATION SYSTEMS:  
CELEBRATING 150 YEARS TOGETHER IN ITALY” 

 

In the afternoon, the exhibition “Reclamation and Irrigation systems: celebrating 150 years 

together in Italy” financed by the Ministry of Agriculture, Food and Forestry and realized by 

INEA - National Institute of Agricultural Economics and ANBI - National Association for Land 

Reclamation and Irrigation was open to the public. All the participants of the conference has 

been invited to visit the exhibition. 
 

For the 150th anniversary of the Italian Unification (2011), the National Institute of 

Agricultural Economics organized this photographic exhibition regarding the hydraulic 

drainage reclamation works and irrigation systems of Italian history. The irrigation is one of 

the great relevant themes of the Country, considered as a priority by the Italian Government 

since the early of the Unification. 

 

Not many people know what has been and what how the great drainage experience is still 

important. It has been one of the most forward-thinking initiatives of the new unitary state 

that has accompanied the social redemption and the development of our society. 

Unprecedented works changed the economy, the physiognomy of the territory and the social 

conditions. 

 

The photographic exhibition is focused on nine areas that represent the different phases of 

the drainage activity. In each of them, the aim is to show the people and territories conditions 

before the drainage intervention, the work phase and the flattering achievements that are still 

fundamental for the current evolution. 

 

The National Institute of Agricultural Economics tried to document the current realization and 

the future prospects for the creation of a modern and competitive agriculture, interventions in 

favor of the landscape and the environment and the exploitation of alternative energy. 

It is a story of designers, technicians and administrators who built and maintained admirable 

works that allowed Italy to be part of foreign markets. 
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