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ACCBAT

Adaptation to Climate Change through improved water demand management
in irrigated agriculture by introduction of new technologies and
best agricultural practices
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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
Neighbourhood 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 Mediterrancan 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 Neighbourhood and Partnership Instrument.

EuropeAid Development and Cooperation Office http://ec.europa.eu/europeaid/index_en.htm - ENPI CBC Med Programme
http://www.enpicbcmed.eu




ACCBAT Strategic Project in numbers

160 farmers beneficiaries of the project at farm level

160 demonstration farms equipped with more efficient irrigation systems
110 hectares of land with improved irrigation systems

63 hectares of land irrigated with non-conventional waters

29 water storage basins installed for a total capacity of 21,594 m3

6 pilot sites established

5 agro-meteorological stations installed

502 extension agents and institutional staff trained over 38 training modules
1,513 farmers trained over 37 training modules

12 target group dissemination material developed by the project and 10,220 copies
distributed

5,100 flyers on the project distributed to broad public

3 international conferences realized with more than 250 presences
1 final event realized

1 Study tour on wastewater treatment technics and reuse in Italy

Irrigation Water Quality Index for the use of treated wastewater in irrigated
agriculture in Jordan, Lebanon and Tunisia developed by the project

Collaboration Agreement among institutional project partners of Jordan,
Lebanon and Tunisia based on the common and shared Irrigation Water Quality
Index

101 articles, videos, radio services and presence of the web

110 presentations and publications of the project in national and international
events and participation to EXPO Milano 2015
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The ACCBAT project: increase in irrigation efficiency and the reuse of
wastewater in agriculture

ACCBAT (Adaptation to Climate Change through improved water demand management in irrigated agricnlture by
introduction of new technologies and best agricultural practices) is a strategic project launched by ICU (Institute for
University Cooperation Onlus) in December 2012 funded by the European Union (90%) under the programme
ENPI CBC-Med 2007-2013 (Eurgpean Neighbourbood and Partnership Instrument Cross-Border Cooperation in the
Mediterranean). This programme contributes to the promotion of cooperation in the Mediterranean Basin for the
purpose of encouraging sustainable development and increasing the potential development of the countries
involved. Among the priorities of ENPI CBC-Med, there is also the promotion of sustainability on a basin-wide

scale, using measures designed to preserve the natural heritage. At the same time, it is committed to promoting

water management actions in the countries involved'. ACCBAT is part of ENPI CBC-Med’s general strategy,
working on the priorities of the latter in order to promote sustainability at basin level (20d priority); in particular,
the project focused on the management of water resources (objective 2.1).

The partners of the project are: the National Center for Agricultural Research and Extension of Jordan-
NCARE, the Lebanese Ministry of Agriculture, the Tunisian Ministry of Agriculture, and the Po River Basin
Authority in Italy.
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ACCBAT THIRD IN
The ACCBAT strategic

TERNATIONAL CONEFERENCE
Project: objectives leading to results

November 19, 2015
NCARE Headquarters, Baq'a - Jordan

ACCBAT Project Partners at the Third International Conference in Jordan

Problems of the target countries and objectives of the project

The need for action to be taken in the target countries has emerged in the face of the difficulties
encountered by the partner institutions in putting activities into practice to improve irrigation efficiency and
reuse of treated wastewaters (TWW) in agriculture.

In the three countries, in fact, the use of wastewaters for agriculture is an objective of the national
strategies and investments have been earmarked for the construction of wastewater treatment plants (WWTPs).
However, their effective spread in agriculture is still scarce, due to the non-optimal quality of this water and the
limited means for local institutions to transmit the required know-how to the farmers. Moreover, the irrigation
networks are generally characterised by rather inefficient methods and high water losses due to farmers’ lack of
knowledge on the irrigation scheduling, and these problems add to the widespread conditions of water scarcity
and drought that is a typical feature of the ACCBAT project’s areas.

Specifically, the aim of ACCBAT was to improve the management of the water demand by the agricultural
sector in Jordan, Lebanon and Tunisia. To this end, the project sought to improve water use efficiency, to reduce
the negative impact on the environment and to increase the use of TWW as a water supply source for irrigation,
basing itself on strategies for the transfer of know-how and on training on Best Agricultural Practices.

1 For further details on CBC-Med priorities, consult the official website http://www.enpicbcmed.eu/programme/about-the-programme/ ptiotities-
and-measures
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Activities, obtained results and beneficiaries

The project aimed to improve agricultural practices with a view to increasing water use efficiency and
promoting the use of non-conventional sources, such as treated wastewater and salt water. To this end, the areas
and treatment plants on which to carry out the pilot project were selected:

e In Tunisia, the treatment plants of Beni Khiar and Nabeul that supply the irrigation perimeter of
Oued Souhil and areas for the irrigation scheduling with conventional water sources in the perimeters of Beni
Khalled, Haouaria (region of Cape Bon) and for the irrigation with brackish waters in the region of Mahdia;

e In Jordan, the treatment plants of Ramtha (in the region of Irbid), Al Salt (Balqa Region) and Madaba
(Region of Madaba), situated in the west to north-west area of the country;

e In Lebanon, the wastewater treatment plant of Ablah, District of Zahleh, in the Bekaa Valley.

ACCBAT areas of intervention in Tunisia, Jordan and Lebanon

Pilot demo plots have been prepared at the agricultural research centres of the local partners and on the
land of 2 farmers. They represent a tool for evaluating and demonstrating the advantages of the technological
solutions introduced.

In Lebanon, the demo plots have been prepared for grapes and eggplant production on the land of two
farmers to highlight any differences in production, using both TWW and well water. Thanks to the experiments,
water analyses calendar, soil analyses calendar, recommendations leading to update or confirm the adoption of
proposed guidelines for TWW, recommendations on irrigation scheduling have been given to the farmers

according to the experiments results.

In Jordan, a demo plot has been established in Ramtha, at NCARE station. In winter experiment trials run
with vetch crops, batley crops and a third crop as a mix 50% bartley and 50% of vetch. In treatment 1, 100% of
crop water requirements was added, in treatment 2 about 80% of crop water requirements was added, in
treatment 3 about 60% of crop water requirement was added. The fourth is rainfed. Water and soil samples were
taken to evaluate the effects of reuse of TWW and different quantities of water.

The demo plot in Ramtha has been equipped with a drip irrigation system with filters and volumetric
fertiliser system, the correct management of which will enable increased irrigation efficiency and savings on the
use of fertilizers. A water storage basin made of stainless steel and plastic, covered with nonwoven fabric has
been realised to offer greater flexibility as regards the adoption of irrigation practices and an improvement of
the quality of the water obtained through settling.



ACCBAT demo plot in Ramtha - Jordan

In Tunisia, a demo plot was prepared at the experimental centre of INRGREF in Oued Souhil. It consists

of a localised irrigation system with TWW composed of pre-filtration devices, two 500m3 storage and settling
basins, each lined with geomembrane, pumps and sand and disc filters, fertiliser injectors and dripping lines,
which enable the irrigation of 4ha of fruit trees.

” ACCBA @
e o it

i e e ol o0 3
...n‘-:— 54 R—— L L
o el g

site pilote pour I'irrigation
avec les eaux usées traitées

W oo,

ACCBAT demo plot for TWW in Oued Souhil - Tunisia

In Tunisia, another demo plot was prepared at the Technical Centre of Citrus of Beni Khalled, where the
project built a system to demonstrate the efficiency of the scheduling of irrigation with conventional water of 2

hectares equipped with filtration unit and fertigation system.

2 Institut National de Recherches en Génie Rural, Eaux et Foréts (Tunisia).
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ACCBAT demo plot for conventional water in Beni Khalled — Tunisia

In Tunisia, a demo plot for the use of non-conventional water for irrigation has been established in

Mahdia. In this area, the project contributed to the creation of a desalination unit (reverse osmosis) for brackish
waters to be used in irrigation. The plot is composed by a 150m3 storage basin for conventional water, a 200m?
storage basin for desalinated water and another basin of 600m3 for the storage of mixed waters (desalinated and
conventional waters). A total of capacity of 200 m3/per day will be fully desalinated and a total of 300m3/per
day of mixed water will be used for the irrigation of about 70 greenhouses. Moreover, in the framework of the
project, 24 farmers’ greenhouses will benefit of irrigation equipment for a total coverage of 1.3ha.

In Jordan, the areas and beneficiaries of the project are located in some of the most densely populated
areas of Jordan, the land of which is suitable for farming activities, and the production of TWW is constant
throughout the year. In Jordan 47 farmers have been selected with an area of 0.5-1ha each irrigated with TWW
or mix of TWW and conventional waters through drip irrigation system and surface irrigation. A total area of
15ha has been equipped with drip irrigation systems, and approximately additional 17ha have been equipped with
improved surface irrigation systems.

In the area assigned to the Al Salt plant, 17 farmers were selected. This land is mainly dedicated to growing
fruit trees. Surface irrigation is used to water this area. In this area, a single storage basin with a capacity of
approximately 200m3 was built, equipped with a piping system from which the water is conveyed by gravity to the
beneficiary farms.

In the area of Ramtha a selection was made of 15 farmers producing fodder crops and 7 metal water tanks
were installed for water storage together with a pumping system and a drip irrigation network. The 8 farmers
who already had a water storage basin were given a fully equipped drip irrigation system.

Drip irrigation system and basin for farmers in Ramtha — Jordan
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In the area served by the Madaba TWWZP, 15 farmers producing fodder crops were selected and 8 metal
water storage basin were constructed complete with a pumping system to water the plots. The 7 farmers who
already had a water storage tank were given a drip irrigation system complete with filters and fertiliser injector.

In Lebanon, 37 farmers were selected for a total area of 18.5ha. The farmers will receive TWW from the
Ablah plant, and will irrigate with more efficient irrigation systems. On the farmers’ plots of land, in which vines
for table grapes are grown, efficient drip irrigation systems fitted out with fertigation injectors were installed.

Moreover, on land belonging to the Municipality of Ablah, a storage basin with a capacity of approximately
15,000 m3 for storing TWW was constructed, which will enable the farmers, for irrigation, to replace
conventional water sources with TWW from the nearby WWTP of Ablah.
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WW in Ablah - Lebanon

In Tunisia, the following activities at the farm level were carried out:
* in the irrigation perimeter of Oued Souhil, 7 farmers, for a total of 7.5 ha, benefitted from the
installation of a modern and innovative system for drip irrigation with TWW. It consists of a localised irrigation

system composed of pre-filtration devices, two 400m’ storage and settling basins made of corrugated steel,
pumps and sand and disc filters, fertiliser injectors and drip lines.

Storage basins for TWW for farmers in Oued Souhil — Tunisia



e 24 farmers of the irrigation perimeter of Beni Khalled, for the growing of citrus fruits in an area of 23.6 ha,
benefitted from a modern drip irrigation system. 4 of them also benefitted from 100m?3 basins for the collecting

of conventional water sources;

Storage basin e filtration units for conventional water for farmers in Beni Khalled - Tunisia

e 21 farmers of the irrigation perimeter of Haouaria, for the growing of horticultural products, peanuts and
tomatoes covering a total area of 21 ha, were also equipped with modern systems for drip irrigation with

conventional water and fertigation.

Drip irrigation systems and filtration units for farmers in Haouaria - Tunisia

In Tunisia 4 agro-meteorological stations and 1 in Jordan have been set up for the scheduling of

irrigation taking into account the real needs in water of the crops.




In parallel with the infrastructural works in the field, the project contributed to reinforcing the local
institutions by improving the know-how of the extension agents and staff of the project’s partner institutions
by drawing up a strategy and a custom-tailored training road map, associated with field trips, workshops,
conferences and seminars. Training modules on impact of climate change on environment, fertigation, TWW in
irrigated agriculture, TWW reuse guidelines and standards, desalination of brackish water and many others
subjects were held according to the training needs assessed.

In total, 38 training modules took place in Lebanon, in Tunisia and in Jordan for a total of 502 people
trained.

Tunisian and Lebanese Ministry of Agriculture staff training

In all the three countries, training modules were also developed for farmers, who, like the staff of the local
institutions, benefitted from theory lessons and field days focusing on the use of efficient irrigation methods and
practices and the use of treated wastewater. In Lebanon, Tunisia and Jordan 37 training modules have been

developed with a total of 1,513 farmers trained.

Farmers training in Jordan
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The aim of the ACCBAT project was also to promote and enhance the cooperation among the partner
institutions of Jordan, Lebanon and Tunisia on the quality and management of water resources for
agriculture in the Mediterranean. This objective has been met thanks to numerous activities such as the
organization and realisation of three international conferences and a final event, a study tour in Italy for project
staff on best practises on water management and treatment and reuse of wastewaters. From 20th to 25th of July
2015, the partners from the Lebanon, Jordan and Tunisia of the ACCBAT Project travelled to Italy to visit the
most relevant experiences on wastewater reuse in some Italian regions. During the week, the ACCBAT project

was presented to Italian personalities from research centres, reclamation consortium and agricultural associations.

e ~

ACCBAT partners at CRPA in Reggio Emilia (on the left) and at the Milano Nosedo WWTP

The tertiary WWTIPs of Mancasale (Reggio Emilia) and of Nosedo (Milan) have been visited and an
exchange of experience and recommendations among project partners and researchers and technical personnel
involved in plants management, represented a great opportunity to increase knowledge on water treatment and

reuse techniques.

During the week, visits to farms using efficient methods of irrigation applied to different crops also took
place and an international overview on agricultural irrigation for food production was possible thanks to the visit
of EXPO Milan 2015 where the project was also presented in the Lebanese, Jordanian and Tunisian pavilion and
that of the European Union.
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ACCBAT partners in a farm in Parma (on the left) and at the EU Pavilion - EXPO Milano 2015

In the framework of the project, three international conferences also took place. The first was held in
October 2014 in Nabeul, Tunisia, the second has been held on the occasion of the World Water Day 2015 and
under the patronage of Expo Milano 2015 in March 2015 in Rome, the third conference was held in Baq’a,
Jordan in November 2015. The Final Event of the project was held in Beirut on December 2015.

All the meetings represented a framework in which institutional representatives and experts from project’s

countries gathered with the aim to deepen and strengthen cooperation between the Mediterranean countries on
water management issues.

ACCBAT Project first international conference and inauguration of the demo plot for irrigation with
treated wastewaters in Oued Souhil — Tunisia

Project partners and President of the Commission Foreign Affairs - Italian Senate Mr. Casini at ACCBAT
Second International Conference (on the left) and the ACCBAT Third International Conference in Jordan
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The project also contributed to reinforce the collaboration among project partners on a more efficient use
of TWW in agriculture through the development by the University of Padua in Italy of an Irrigation Water
Quality Index for the three countries. The IWQI was developed as an instrument to guide TWW use in relation
to its quality taking into account national and international technical requirements and recommendations. The
parameters taken into account for the elaboration of the Index are agronomic quality indicators such as PH,
Electrical conductivity, Sodium Adsorption Ratio; sanitary risk indicators such as Coliform bacteria and Intestinal
nematodes; management quality indicators such as Turbidity, Bicarbonates, Sulphides, Manganese and Metal.

The IWQI allows individuating water quality conditions for irrigation without any concerns. Green, yellow or red
light is showed according to the range of parameters insert in the table. If one parameter does not fit the best
target, the recommendations allow individuating a set of conditions in which the water can be used. With this

approach a sub-optimal water is not discarded but valorised.
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The Irrigation Water Quality Index developed by the ACCBAT project

In the framework of ACCBAT, the Italian team of the project composed by ICU and the Po River Basin
Authority have promoted the development of a Collaboration Agreement among the three project partners on
the ACCBAT IWQL.

During the ACCBAT Final Event, held in Beirut on December 10t 2015, the Minister of Agriculture of
Lebanon, H.E. Akram Chehayeb, Dr. Fawzi Al-Shayeb, NCARE Director General and Dr. Najet Gharbi,
Director at Directorate General for
Rural  Engineering and  Water
Exploitation, Ministry of Agriculture
of Tunisia, signed a Collaboration
Agreement to  encourage  the
promotion of the IWQI as an useful
instrument  in  national  best
agricultural ~ practices in  their
countries to help farmers, extension
agents and all stakeholders in
evaluating TWW conditions for an

efficient use in irrigation.
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y The project in brief
ﬂ Most of the countries bordering the Mediterranean Basin are in a state of physical water
_ scarcity, in particular in the Southern and Eastern shore. This situation is getting alarming
ACC B AT since water demand is growing rapidly due to intensified agriculture, industrial development,
population growth and climatic change. In Jordan, Tunisia and Lebanon, water use
efficiency and the use of treated wastewater in agriculture have already been incorporated in
national strategies and priorities. Unfortunately, the stakeholders responsible to put these strategies into practice have not
enough means and expetience to target these goals and consequently need more support.

ACCBAT was conceived to respond to this specific expectation. In this framework, the project aims at improving water
demand management and ensuring water needs of the agricultural sector through the increase of water-use efficiency and of
use of treated waste water. Pilot actions, reinforcement of capacity building and training will be the key activities to achieve
this objective.

Beneficiary
ICU - Istituto per la Cooperazione Universitaria - ONLUS (Italy, Lazio)

Partnership

National Centre for Agricultural Research and Extension (Jordan, Al Baqga)
Lebanese Ministry of Agticulture (Lebanon)

Tunisian Ministry of Agriculture (Tunisia, Tunis)

ADBPO - River Po Basin Authority (Italy, Emilia-Romagna)

Specific objective

To improve water demand management and ensure water needs of the agricultural sector on a regional scale through increase
of water-use efficiency, increased use of treated waste water for irrigated agriculture, and reduced negative environmental
impact, based on technology transfer and training in Best Agricultural Practices, that allow for adaption to climate change.

The project “Adaptation to Climate Change through Improved Water Demand Management in Irrigated Agriculture by
Introduction of New Technologies and Best Agricultural Practices - ACCBAT” was 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.

ACCBAT Strategic Project main results

Increased water use-efficiency and increased availability of conventional water resources through use of treated
wastewaters in irrigated agriculture through the introduction of water-use efficient and ecologic sustainable drip-irrigation
systems and water storage facilities and, use of treated wastewaters; introduction of production techniques following best
agricultural practices.

Enhanced institutional capacity within the Lebanese, Jordanian and Tunisian partner institutions at managerial and
extension service levels with regard to use of an integrated approach in irrigated agriculture and development of a training
strategy.

Enhanced farmers’ technical know-how with regard to integrated agricultural resources management and production
methods and raised awareness with regard to economical and ecological advantages of the implemented solutions.

Enhanced regional and international cooperation between Lebanon, Jordan, Tunisia and Mediterranean countties on
watet, use of treated wastewaters, and environmental issues related to agriculture through establishment of a network linking
the project partners with advanced research institutions, international organisms and agencies working in rural development
and agriculture.

Enhanced Public awareness with regard to water saving, re-use of treated wastewaters in agriculture, and environmental
issues in Lebanon, Jordan and Tunisia. Acceptance of use of treated wastewaters in agricultural production has increased for
the public.

Contact us
ACCBAT Communication Manager, barbara.cosentino@jicu.it - accbat.eu
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