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Abstract

In an increasingly thirsty region, Lebanon remaursque when it comes to what has been
described as the most important natural resourt¢keof1st century: water. However, it is not able
to exploit, develop and take advantage of its hykiraresources due to the current water
management framework. IWRM is a clear option foe thebanese government in order to
reorganize the water sector but the reforms that baen initiated since 2000 have been inefficient.
The scope of this study is to analyze the impa¢hefimplementation and functioning of WUAS in
irrigation schemes on the strengthening procesdWiRM in Lebanon. No one is actually
effectively managing water in Lebanon but almostrgane is involved in the organization of the
water sector. Understanding how historical evehisped the behavioral practices of managing
water in Lebanon is crucial to analyze the perforogaof WUAs. Despite all kind of obstacles,
initiatives came up to establish WUAs and their clioning are affecting positively their
surrounding environment. However WUAs should bekbdcdby the government who should first
start by providing a legal basis for WUAs implenain.

Key Words:

IWRM, WUA, Lebanon, Water Reforms, Water Managemamtl Practices, Agricultural Water
Use, Water Legislation







Summary

Since ancient times, Lebanon was known biblicadiytree ‘land of the Cedar and Water'. Today, it
is still considered as the ‘water tower’ of the havthanks to the genuine rational management of
hydraulic resources by the Lebanese farmers esfyesiace the 1% century. The rural landscape
of the Lebanese mountains forming agricultural aithglatres sculpted by man and raised by nature
with water bubbling up from everywhere testify thisd evoke a rightful admiration. Unfortunately,
the continuous wars that wreaked havoc in the eguwhiring the last century and the political,
social and economical transformations of thd" 2@ntury have resulted in a fragmented and
segregated management of water resources leadsogitoity.

In 2000, the Lebanese government finally startethke ameliorative statutory measures and has
launched its water sector reform by adopting a ma@ster plan and promulgating a series of laws
and decrees. Although those reforms are deficiedtumcompleted, they are however crucial and
fundamental for the strengthening of Integrated &VaResources Management (IWRM)
implementation on the long term. Of the proposefbrres, implementation of Water Users’
Associations (WUAS) in irrigation schemes is coesadl by many experts as one of the most
important and urgent reforms to adopt. That is wWigyobjective of my research was to analyze the
impact of the functioning of WUAs on the strengtimgnprocess of IWRM in Lebanon. In order to
complete this task, a good understanding of theahebe agricultural water uses and practices was
necessary.

Therefore, this research thesis consisted of iyestg first the current and proposed water
reforms, studying the water management framewasksidering the different agricultural water
uses and finally identifying and analyzing the fiioing of existing WUAs and their impact on
their environments. For this, interviews with expesenior public servants, engineers as well as
professors, lawmakers and journalists were conduet@le having a very dynamic field activity.
The main outcomes of the research work are sumathlizlow.

First, the relationship between water reforms aNdRM strengthening was brought into
prominence after describing the current reformseutaten by the government. Therefore, the
reforms adopted since 2000 were necessary becaegedduced the Autonomous Water Offices
(AWOs) and Local Committees (LCs) into four Watetdblishments (WEs) and they put a master
plan for managing water, however, they are insigficon their own because more reforms related
to the creation of a National Council for Water WL and implementation of WUAs should be
adopted to meet the requirements for strengthdiifiRM.

Second, in order to be able to nationally adoptstinategy of establishing WUAs throughout the
country, an understanding of the current water rgameent practices in Lebanon is necessary. No
one is actually effectively managing the water &most everyone is involved in the organization
of the water sector. Moreover, the merging of tlteadfices into four regional WEs was definitely
as good idea because it considerably reduces thstrative paper work and financial waste and
it allows for the creation of technical departmenish qualified engineers. On the other hand,
historical events shaped the behavioral practi€esamaging water in Lebanon and are reflected in
the many current agricultural water uses.

Third, identifying and analyzing the functioningtbe WUAs in Lebanon and their impact on water
resources management and on rural and agricullexedlopment is set out. Although the Lebanese
legal, social, political and administrative set8n@re creating obstacles towards the good
implementation of WUAs, initiatives emerged frondiwviduals and outside partners to establish
WUAs masked behind agricultural cooperatives. Itrie that Lebanon is still in the embryonic
phase of implementing WUAs but the closer analygs shown positive points: agriculture is




flourishing again, water is saved, production hagdased, illegalities have been controlled, and
people are cultivating their lands again...

Finally, in conclusion, the process of transferripgwer and management to the farmers
associations is a much needed reform towards teegihening of IWRM in Lebanon. The process
has started but until now its evolution is stiligish and the impacts are very hard to be seen. Bu
as ‘many a mickle makes a muckle’, if we do nottsteow by implementing more and more
WUAS, the power transferring process and ultimatel/ IWRM implementation would take ages.
That is why the government should immediately &téia new phase of reforms that includes the
elaboration of a clear vision, a strong policy anctliable strategy for the water sector in Lebanon
WUASs should be largely backed by the Ministry ofelegy and Water (MEW) who should first start
by promulgating an updated decree proposal for Wld#&dementation.
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Chapter 1: Introduction

1.1. Lebanese Waterways

Although rain is usually greeted with great jubdatin most Middle Eastern countries, one would
not expect to experience precipitation in Lebanothat way: ‘daily downpours, often sudden and
furious, a brilliant blue sky in a matter of momethat can suddenly be clouded over and deluging
the mere mortals going about their daily lives beldrhis is how Daryl Champion underwent his
first winter season in Beirut (Daily Star, 2004).

It may be now clear to readers that Lebanon igivels blessed by Middle Eastern standards as far
as water resources are concerned as figure 1 slBayshow does a water-rich country suffer from
chronic water supply shortages?

Figure 1: Satellite image of Lebanon showing snowoger

Lebanon is a small Levantine country covering 1P,Wm? and is bordered by Syria, Israel and the
Mediterranean Sea. Beirut is the capital and rtiwaia 4 million inhabitants live in Lebanon. Most
of Lebanon's area is mountainous terrain (73%) mxt& the narrow coastline and the Begaa
Valley, which plays an integral role in Lebanontgieulture. It has a moderate Mediterranean
climate; in coastal areas, winters are generalb} and rainy whilst summers are hot and humid. In
more elevated areas, temperatures usually dropvbiekezing during the winter with frequent,
sometimes heavy snow; summers are warm and drye@@oet al., 2004). By virtue of its location
and topography that creates an orographic effecbef, 2000); Lebanon receives an annual
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precipitation average estimated to be about 800@am@ir, 2008) as shown in figure 2. However,
certain areas in north-eastern Lebanon receile ttie to the high peaks of the western mountain
front blocking much of the rain clouds that origmaver the Mediterranean S&dater areas cover
170 km2 (1,6%) distributed between 2000 rivers 28for 3¢ level order according to Mienzer
classification (1923) with unitary average flowd to 15 I/s providing 1,15 billion cubic meter of
water (Comair, 2008)), 730 km of river length arftdr®er basins (Hamamy, 2007). Hence, within
the MENA region only Lebanon and Turkey have nefpkises and are the region’s natural
exporters of water (US Army Corps of Engineers,3)99
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igure 2: Lebanon Annual Rainfall (in mm) —LARI weather station (Tal Amara)

Most rivers in Lebanon have their origins in sparand are fast moving, straight, and generally
cascade down narrow mountain canyons to the seaB&haa Valley is watered by two rivers that
rise in the watershed near Baalbek: the Orontewirilp north and the Litani flowing south.
Unfortunately, there is not any navigable body aftev despite the fact that 1.6% of the Lebanese
territory consists of water. By titling my reseandport ‘Lebanese Waterways’ | try to revive the
glory of the Phoenician civilization that was artegprising maritime trading culture that spread
across the Mediterranean during the period 155GdB800 BC using the only waterway available
in Lebanon, the Sea. Today, in order to resuscitata its ashes like the Phoenix and gain back its
title of ‘Switzerland of the Eastl.ebanon should find bettekVays to manage it¥Vater that are
crucial for its agricultural, economical and sodalelopment.

Several studies (Fawaz, 1969; Mallat, 1982; Coni&®8) have estimated the annual water balance
in Lebanon. It was agreed that the total volumeater resulting from precipitation is in an average
year about 8,600 million m3, of which 50% is evapispired to the atmosphere (see table 1).
Additional committed outflows include surface watbows to Syria and Israel (8%), and
groundwater seepage (12%).

Although Lebanon is blessed with abundant rainthkkse resources are only partly developed and
its national demand for water is currently not mi&tbanon has been plagued by 15 years of civil
war and its water sector (institutions and admiat&ins) has barely been operational. It was not
until 2000 that Lebanon launched the reform ofnigder legislation that was largely governed until
1999 by the Ottoman Majallah Code of 1877, as aglthe French Civil Code (Daily Star, 2007).
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Hydrological Budget of Lebanon: Annual Water Balan®
Average Yearly Flows
Description (MCM/year)
Precipitation (+) 8600
Evapo-transpiration (-) 4300
Unexploited and lost to sea
groundwater (-) 880
Groundwater losses to lake Houla (-) 150
Losses to Syria through Orontes
River (-) 415
Losses to Syria through El Kabi
River (-) 95
Allocation to Lebanon from the
Orontes (+) 80
Losses to Israel through the
Hasbani River (-) 160
Exploitable groundwater (-) 400
Net potentially available surface
flow (+) 2280

Table 1: Hydrological Budget of Lebanon (Abddah, 2002)

Laws number 221 and 241 published respectively ay lnd August 2000 and law number 337
issued in March 2002 established a new institutigqmdicy for water management in Lebanon
(Comair, 2008) setting, among others, new competerior the Ministry of Energy and Water
(MEW) and for the Water Establishments (WEs). Thieeg new WEs (Beirut-Mount Lebanon,
North, South and Beqaa) are entities operating utldee MEW and responsible of hydraulic
projects, financial investments, projects desigperation & maintenance and tariff collection in
their respective areas (Comair, 2008). Moreovef,989, MEW published a ten years master plan
(2000-2010) defining the strategy of the sectoisill increase water supply by building 32 lakes
and dams in all suitable Lebanese regions andendburage Public Private Partnerships (PPP) in
order to increase the productivity and the profiiglof the sector.

Those reforms aimed at improving water resourcesagement through the implementation of
Integrated Water Resources Management (IWRM). wwehial water master plan of the MEW
implemented the technical approach of the IWRM eptdn the country (Comair, 2008); however,
on the operational level there is still a lot to d@ne. The new public water establishments are
responsible for large hydraulic projects in theaspective area, their design, operation and
maintenance. Nonetheless, small and medium progeetsnarginalized because of the absence of
Water Users’ Associations (WUAS) in rural areasrtanage water and irrigation schemes at the
local level.

In this research, | will analyze the effects analitifluence of the implementation and establishment
of WUAs in rural areas of Lebanon on the developnaerd expansion of IWRM practices. In
particular, 1 will focus on the operational levey bboking at and analyzing the water reforms
conducted by the government since 2000 and by wawvie IWRM and the different ways of
applying principally the operational part of itllebanon.
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1.2. The Context of the Research

Codified and customary Sharia-based law of an lslesstate are considered to be the basis from
which emerged the Lebanese water laws (CAMP, 260@k the Ottomans relied on these laws to
develop the Ottoman law that governed the Lebameder legislation until 1999. During their
reign over Lebanon (1515-1918), the Ottomans ticsdified the Muslim law and then during a
second period of reforms (1845-1876) the civil as codified again in what became known as
the Majallah Code in 1877 (CAMP, 2003). The Majallaode which was framed on the basis of
the Napoleon Code by Ottoman legislators headesihoyet Cevdet Pasha remained prevalent until
1932; it defined water resources as public noraBkl good, and divided rivers into public and
private domains. It also defined water ownershig asage issues, rehabilitation of water canals,
and definition of wells, springs, and rivers praoi@c zones (CAMP, 2003).

During the French mandate, the Ottoman law was fieddagain and the first two water related
laws copied from the French civil code were promtegg: Law 144 in 1925 that declared water
resources as public property and Law 320 in 1926 ahganized water rights for individual water
owners (Comair, 2006). In 1930, the governmenteaifdnon issued a decree considering that water
in private lands is privately owned, changing whais stipulated in the previous laws (Comair,
2006). Since 1951, a number of laws (in 1964, 19889, 1973, etc (Mallat, 1982)) was issued
aiming at reforming the water sector, water exploh and investment, and preserving the quality
and quantity of these resources by taking ownershipater resources from individuals.

Water reforms mean to me the amendment and improveent of what is defective, vicious,
corrupt, or depraved in water institutions and organizations. They are public policies and
programs that aim to change in a qualitative manner existing water policies, institutions,
organizations and governance arrangements (Wester2008). Water reforms are always
associated with institutional change and are tisailteof opportunities, pressures, demands and
needs. They stem from either external changeseietivironment or the acquisition of learning and
skills and their incorporation in the mental counsts of the legislators (North, 1994). Unitil
recently, water sector reform focused largely sigation (Merrey, et al., 2007). During the past
decade the IWRM paradigm has come to dominate wefiemrm discussions (GWP, 2000).

Since the early seventies, governments in Lebarawe wvanted to restructure the water sector’s
administration and institutions (Kunigk, 1999). Hawer, the incidences of the civil war stopped
any projects and during the nineties, water polieform once again became an issue on the
government’s agenda when a new reform project fileenWorld Bank was launched in 1994. The
Irrigation Rehabilitation and Modernization Projecomprised two major components:
rehabilitation and modernization of surface irrigatinfrastructure covering about 27,000 ha; and
provision of support to national public institut®m@nd to regional and local institutions (World
Bank, 1994). This is the first time that attentigas given to the involvement of local communities
in the operation and maintenance practices ofatiog schemes.

In 2000, Lebanon launched its water sector refdramks to the expertise of several donors like the
World Bank and Agence Francaise de DéveloppemeRDjfHdamamy, 2007). The first step was
the prorogation of laws number 221/2000, 241/200@ &77/2001 that regrouped the 22
Autonomous Water Offices (AWOs) and 210 Irrigatlaoscal Committees (LCs) into four regional
public Water Establishments (WEs) having their ficial and managerial independence under the
tutelage of the MEW. Another law (247/2000) tramsfed the former Ministry of Hydraulic and
Electric Resources (MHER) into the Ministry of Eggrand Water (MEW) and called the regional
Establishments ‘Water and Wastewater EstablishrmeFtiese four Establishments are situated in
Beirut and Mount Lebanon, Begaa, North and Soutth are in charge of hydraulic projects,
irrigation, investments and their feasibility steslirelated to the master plan prepared by MEW.
Those Establishments execute, operate, maintairresnwver costs, and elaborate their tariffs and
business plan, which is updated on a yearly b&asamy, 2007).

Sl g Sl s laY) LYl




Moreover, in 1999, MEW published a ten years masl@n (2000-2010) defining the strategy for
the sector (Hamamy, 2007). It develops water aeddiktribution equipment of potable water and
of water for irrigation in order to satisfy Lebanwmater future needs, which will reach 2.6 billion
cubic meters in 2010. This plan will increase watgoply by building 32 dams and reservoirs in all
suitable Lebanese regions and will encourage puilhicate partnerships in order to increase the
productivity and the profitability of the sectorghhamy, 2007). The decennial water master plan of
the MEW implemented the technical approach of WW&M concept in the country (Comair, 2008),
focusing on the engineering works and designingsdana reservoirs.

Water resources in Lebanon are subjected to sg@vessures acting on both the quantity aspect in
terms of overexploitation and wasteful use andhenduality of resources with polluting practices
proliferating in all sectors (Comair, 2006). Moreoy sectarian approaches to water resources
management have dominated and are still prevaitirigebanon; this leads to the fragmented and
uncoordinated development and management of theumness (ESCWA, 2005). The different
challenges of the water sector, including an oVenainagement strategy, need an alternative that
looks at the entire water cycle and integrateseim@ronmental, social and economical patterns:
hence, starting in 2000, IWRM is a clear optiontfer Lebanese government in order to implement
the reform in the water sector (Comair, 2006) dnsl motion should be pushed as early as possible
since this issue cannot be dealt with in isolaiéarajallah, 2005).

IWRM is a concept that has been widely adopteddwetbped and developing countries in order to
move on from the water governance crisis causethésector-by-sector, top-down management
style approaches that dominated in the past. Ibkas on the global agenda for a long time and has
attracted significant attention since the inteinai conferences on water and environmental issues
in Dublin and Rio de Janeiro held in 1992 (Jgncau8én and Fugl, 2001). The Global Water
Partnership (GWP) was established in 1996 and bedé® main social carrier of the notion
(Mollinga, 2006). IWRM is a process which promotes the coordinated deslopment and
management of water, land and related resources, irder to maximize the resultant
economic and social welfare in an equitable mannevithout compromising the sustainability

of vital ecosystems (GWP, 2000)see figure 3). It is thus a participatory planniagd
implementation process, based on sound scienddyrings stakeholders together to determine how
to meet society’s long-term needs for water andtabaesources by establishing multi-disciplinary
teams at various levels (local, regional, natioaat international) to communicate different
perspectives on water resources, building consemstise conservation of water resources and the
maintenance of ecosystem functioning (Al Radif, 29&stablishment of improved and integrated
policy, regulatory, and institutional frameworks @so primordial for the implementation of
IWRM. Therefore, and because of the existing fnstinal and legislative frameworks, water
reforms are required at all stages in the waterplgg and management cycle to implement IWRM
(CAPNET, 2008).
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Figure 3: The Process Model for WRM(WUR, 2008)

Several projects were designed by internationafmggtions to support the implementation and
development of IWRM in Lebanon along with the effoundertaken by the MEW. EMWIS, a
Euro-Mediterranean system of shared and approviedmation on know-how in the water sector,
initiated in 2003 a four years project on improvemef irrigation water management in Lebanon
(EMWIS, 2006). This encouraging endorsement towdhndsapplication of IWRM in Lebanon by
the Lebanese government and international orgaoimgats due to the promising results recorded
by this concept in developed as well as develogingntries. Countries like the USA, the
Netherlands, Korea or Australia have recently utadten water reform and institutional
development by adopting IWRM: in Australia, reforomgder their national water initiative lead to a
“nationally compatible market-based system for thanagement of surface and groundwater”
(NOWNET, 2006). Many Arab countries such as Egyptdan, Morocco, Tunisia and Yemen have
adopted water policies, strategies and prograntdribarporate most elements and requirements of
IWRM planning (WKF, 2006). Moreover, in Armenia,tégrated Water Resources Management
was an innovate approach to tackle water manageismrgs since several water reforms initiated
since 1999 enabled the creation of comprehensped End institutional framework for integrated
water resources management in the country (WRMAGR0

The Philippines which are in a similar case as bhebatranslated also the Integrated Water
Resources Management (IWRM) approach to water reesunanagement into an explicit national
policy (The Medium-Term Philippine Development PIGMTPDP) for 2004-2010) (Penaranda,
2007) to adopt a more integrated and holistic mameant of water resources and be a fundamental
step towards achieving the Millennium DevelopmeoalGMDG) target.

As | already mentioned, reforms of water sectoesraquired at all stages in the water planning and
management cycle to implement IWRM (CAPNET, 200&forms are triggered by both internal
and external pressures and opportunities such &s s@arcity, poverty and food insecurity (Merrey
et al., 2007). While the old approach of socialieegring came to be disappointing, new reforms
call for attempts to transfer responsibilities tarnfiers’ organizations through the Irrigation
Management Transfer (IMT) and Participatory IrrigatManagement (PIM) approach.
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The term f‘irrigation management transfer means the relocation of responsibility and
authority for irrigation management from government agencies to non-governmental
organizations, such as water users’ associations €kmillion and Sagardoy, 1999).It may
include transfer of decision-making authority, stam of ownership of scheme infrastructure,
transfer of water rights from government to wateers’ associations or turning over to water users’
partial management responsibilities, such as wdédivery, canal maintenance and paying for
irrigation services, while final approval of O&M f@rations and Maintenance) plans and budgets
are subject to government approval (Vermillion &aardoy, 1999PIM however is a relative
concept and is defined as the involvement of irrigeon users in all aspects and all levels of
irrigation management (World Bank, 1996).It consists more of a behavioral or attitudinahmcte
than a reform process per se and seeks to strengjtieerelationship between water users and
government by adding farmer participation to goweent management (FAO, 2007). Participatory
methods including transferring management of itiaga systems from government agencies to
water users’ associations or other private entiteage been increasingly used in the five continents
This type of reform began to be implemented adéak as the 1960s in Taiwan, Bangladesh and
the United States of America. Governments oftenpadi@lT programs in order to improve the
financial and physical sustainability of irrigati@ystems (as in Mexico and Chile), to improve
water management and agricultural productivityitedndhra Pradesh in India), and to cope with
constraints on government budgets (as in the Pinigs and most other places) (Papin, 2003). In
Macedonia, encouraging examples of IMT can be found form of self-organized water user
groups, formed by farmers dissatisfied with thealooigation agencies (Karkkainen, 2005) and in
Nepal, farmer managed irrigation systems havettosdi of centuries and account for almost 70%
of the irrigated agriculture in Nepal (Pradhan, 20drrigation management transfer and social
capital in Water Users’ Associations thus can oHieway to build Integrated Water Resources
Management.

In Lebanon however, the strengthening of IWRM hasesal weaknesses that need to be addressed
to mitigate the impact of water scarcity that vidte the country in the coming decades (Comair,
2006). Of the institutional and administrative issiaffecting the irrigation sector, there is laék o
participation by the stakeholders in project desigmplementation or O&M, and the absence of
Water Users’ Associations (WUA) in irrigation syste (Comair, 2006). Nevertheless, it is agreed
upon that the O&M of the small and medium irrigatischemes projects should be gradually
transferred to WUAs with the condition of providiadegal framework governing them.

Water Users’ Associations or WUAs are non-profit oganizations for irrigation management
initiated and managed by groups of water users alg@none or more hydrological sub-systems
regardless of the type of farms involved (IWMI, 203). Those organizations can be irrigation
associations, water users’ cooperative societiegaiter management committees and the water
users can be farmers, cultivators of lands, anvicheal members of lease-holding farms or owners
of home garden plots. WUAs can have or not legalst can be large or small, can be federated or
independent, can be self-financing or dependant gomernment subsidies and can have
democratically elected management committees oerg@d by other means (Mollinga and Narain,
2001).

As should be apparent, WUAs are fundamentally digyaatory, bottom-up concept. Though
WUASs have existed for centuries, they have recepadicular attention in recent decades as a
development tool. WUAs have been widely acceptedhasmost suitable tool of transfer of
management of water resources from governmentaébadd local communities. Membership in a
WUA enables members to play an active role in temacratic management and distribution of
water within an irrigation system. The formation @WUA also enables farmers to collectively
resolve common water and agricultural problems. \§Uave been viewed as important conflict
resolution tools in Tanzania because it has beén tabtake over all Water Rights now held by
government departments and redistribute them tolae§VUAs (Sokile, et al., 2003). WUAs have
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been also successfully organized in developing tmsnas diverse and distant as Thailand, Brazil,
Turkey and Nepal among others.

1.3. Problem Definition and Main Research Question

In an increasingly thirsty region, Lebanon remaursque when it comes to what has been
described as the most important natural resourcthenf21st century: water (Daily Star, 2007).
Unlike most of its neighbors, Lebanon is blesseith @h average annual rainfall of 8.6 billion cubic
meters (Comair, 2008). It constitutes a ‘waterrfss$’ in this region and water has been compared
to petroleum by Mallat (1982), who used this pratoe title to prove that water is the fuel of
Lebanon and that it was necessary to work on eskétd) a solid juridical dossier to defend it
(Mallat, 2008a). Water in Lebanon has even a higladuwe than petroleum because everyone can
profit from it and not only the governméntHowever, Lebanon is not able to exploit, deveiog
take advantage of its hydraulic resources becawderwesources in use in Lebanon is only 1.5
billion cubic meters (Comair, 2008). Although itsrent water set-up can provide 2.2 billion cubic
meters of water each year ‘under economically aebdp conditions’, it has also the possibility to
store up to 800 more MCM (Million Cubic Meters) whter per year (Jaber [in] Daily star, 2007)
and reach a level varying between 2.6 and 3 biltiaoic meters of water per year.

In order for Lebanon to overcome the constraintsted to the proper exploitation and management
of water resources, new institutional settings eefdrms should be carried out to ensure that the
water sector reform process in Lebanon is undemtakea coherent and integrated way for the
successful implementation of the IWRM concept (Conz906).

Water Users’ Associations (WUAS) constitute part ofthe general water reforms needed to
assure sustainable water for the country. It is unkown whether their implementation is
contributing to the development of IWRM practices d the operational level in rural areas of
Lebanon.

In the scientific problem of this thesis, it is asged that application of water reforms do contrbut
to the development of IWRM practices in Lebanomsamuently, | am investigating what effect the
empowerment of WUAs has on the strengthening of MWVR

The research question is a specification and tevstent of the problem definition in the form of a
guestion; therefore the following is my main reskaguestion:

“What are the current Water Management practices inLebanon and are Water Users’
Associations (WUAS) contributing to_strengtheningntegrated Water Resources Management
(IWRM) in irrigation schemes?”

1.4. Objectives of the Research

This research deals with the restructuring of tleddnese water institutions and management of
water resources after twenty five years of absef@y serious improvement plans due notably to
the civil war of 1975-1990. In 2000, Lebanon lawathits water sector reform aiming at
reorganizing its modes of governing especially lupping the concept of Integrated Water
Resources Management (IWRM). Although the decéraer strategic plan of the Lebanese
government (2000-2010), promulgated as a law pmdmathe General Directorate of the Ministry
of Energy and Water (MEW), implemented the technaggproach of the IWRM concept in the
country (Comair, 2008), the operational approacthisfconcept seems far to be realized.

! Antoine Gharios, personal communication
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In order to contain the problem and try to underdthe weaknesses of the system, | am conducting
this researclo contribute to developing IWRM practices on the ommunal level in rural areas

of Lebanon, by comparing the different water reforns undertaken by the government
currently and analyze the functioning of WUAs and he impact of their implementation on
IWRM in Lebanon.

This research should help the government and thgorsible ministries to look at an external
analysis of the current water reforms and shoubdige them with information of the point of view
of professionals and experts in this field.

= Societal objectives:

This research aims to develop the communal approbghverning water resources. Therefore, the
societal objective of this researchtasdevelop farmers’ potentials and capacities for mnaging
water resources independently.

= Scientific objectives:

The scientific objective of this researchtessimprove the implementation and development of
IWRM in rural areas of Lebanon.

= Personal objectives:

This research will help me a lot in gaining expece in water reform topics and understand the
multiple facets of the complex Lebanese water sirec | am really interested to work on this
subject because it concerns my own country anadinl bring any modest contribution to solve the
problem | would be satisfied.

1.5. Relevance of the Research

From 4 to 8 February 2009, th& 2Beirut Water Week’ was held at the initiative tfie Lebanese
Ministry of Energy and Water and the Global WatartRership - Mediterranean (GWP-Med), with
the support of the Mediterranean Component of tde/ater Initiative (MED EUWI), the French
Government, the MEDA Water Program and other donbings conference was important both in
its contents and its location, first because itragsed key IWRM questions in the region,
particularly in the context of developing the newafgy on Water in the Mediterranean,
promoting the democratization process, strengtlieninstitutional capacities, improving
governance and enhancing the peace process irotlie-East Basin (EMWIS, 2009). And second
because it was held in Beirut indicating, desplie tecent unrest and tragic conflict in the
neighborhood, the firm commitment of the Meditegan water community to work in a peaceful
and constructive way for the benefit of the engue-region.

The country policies reforms were presented ancudised at the"2Beirut Water Week aiming at
reviewing the ongoing Lebanese Strategic Plan fatén/(2000-2009) and a new dialogue for the
preparation of the Lebanese National IWRM Plan laaached (L'Orient le Jour, 2009b) .

The interest of the international and supranaticc@hmunity in Lebanon is not new and is
definitely not the fruit of hazard. Indeed, Lebansrtonsidered by many a water rich country but
because of lack of good governance it is encourgeviater deficit problems. Hence, Lebanon has a
great potential for developing its governance cdiggc and applying IWRM guidelines.
Undeniably, several international and local agencamn-governmental organizations and private
companies are doing a great job in the field astedl to enhancing reform processes and applying
IWRM regulations,however, less has been done by universities and academicslation to
researches and studies around the subject of watéutions and reforms.
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My research work deals with the issue of wateritumsdns reform under the concepts of IWRM,
political dynamics, institutional pluralism, wateontrol and governance... Few were the persons
who tackled this crucial subject in Lebanon befme | cannot say this was easy for me because |
had a lot of difficulties concerning the literatusiew. Nevertheless this adds value and relevance
to my research especially that a lot of experts@ofessionals in this field had their say in it.

All the senior officials, experts and professiontiiat | met throughout my three months were
delighted by seeing a young man researching thigiand tackling the problem directly. Dr. Fadi
Comair, the General Director of the MEW, was entbamy my enthusiasm towards water issue in
Lebanon; he greatly supported my work that he a&dvise to pursue a PhD program.

1.6. Thesis Structure

Lebanese Waterways are about the connection betWééAs, Water Reforms and IWRM: the
goal to reach is to implement IWRM, the way to tlis ito adopt reforms, and one important reform
is to establish WUAs. In this thesis, | tackle tmain subjects denoted in the Research Question
and Objectives: the current water management pesctin Lebanon, and the WUAs and their
impact on the strengthening process of IWRM. Ineor reach those objectives and answer the
guestion, a conceptual framework was used. Itabahted in Chapter 2 as well as the concepts
used and the methodology adopted in this thesis.fdlfowing three chapters constitute the core of
my research study.

Chapter 3 analyses the water reforms undertoolelrahon since 2000 and makes clearer the link
between reforms and IWRM. In order to be able tewaar the MRQ, a chapter on water reforms
and IWRM was necessary. This chapter emphasizethemole of reform in the strengthening
process of IWRM and elaborate more on the actian pp implement IWRM: Establishing WUAs
being an important issue to adopt.

However, before talking about WUAs and their impactthapter dealing with the current water
management uses and practices in Lebanon was aecéssinderstand the agricultural water uses
and traditions and value any implementation of WUAghe Lebanese water setting. Chapter 4,
which refers to the first part of the MRQ, dealsthwihe legislative texts governing water

management practices in Lebanon and explains tfegeht agricultural water uses.

Chapter 5 refers to the second part of the MRQells with WUAs in Lebanon and their
implication on the general water setting. It pr@sdirst information on the legal basis for WUA
and then analyses several examples of WUAs in Lagbarhe impact of establishing WUAs is also
tackled in this chapter.

Chapter 6 is the last section of this thesis.frsedirectly to the MRQ since it provides answers
it. Also, it presents a general reflection on thentent and concepts and gives conclusions,
recommendations and opportunities for the future.

Sl L L eyl ~Slay) 10




Chapter 2: Conceptual Framework and Research Methoology

2.1. Introduction

Every single research is executed from a certantegtual standpoint because each problem to be
investigated has its roots in a number of theotlet have been developed from different
perspectives. The conceptual framework is the lmddise research problem and is used in research
to outline possible courses of action or to presepteferred approach to a system analysis project.
It is actually a statement of theoretical princgpte guide logical and systematic development of a
research design, a specific policy, or an apprdachroblem solving. It is sometimes called a
statement of principles, and is widely used in alo@and behavioral sciences.

Conceptual frameworks act like maps that give cemes to empirical inquiry and they are
relational tools to link concepts to each othemsl @0 a planned or existing system of methods,
behaviors, functions, relationships, and objeciacé& my research study is embedded between
water, water users, management and reforms, | ei@dia tackle my conceptual framewdoly
centralizing the concept of IWRM being the ‘goal’ b reach and to circle it by two groups of
concepts beings the ‘ways’ to reach ifsee figure 4). The two groups of concepts reptesen
administrative reforms (Political dynamics and itesional pluralism) and the Agricultural water
management (Governance, stakeholders’ participadioth water control & water management
practices). They also represent the two main paoutists of the proper application of IWRM: the
state and the users. This framework conceptuaheese how the state and the water users are
working through different options towards the sagoal.

Figure 4: The Conceptual Framework
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2.2.Concepts

2.2.1. Political Dynamics

Water reforms are not ‘inevitable’ (Wester, 200&);the contrary, they are produced by particular
constellations and have particular effects, suchhasreordering modes of water control. This
approach is grounded in the notion that water nessumanagement is politically contested
(Mollinga, 2001), institutional transformation ishierently political (Merrey, et al., 2007) and that
policies are tools used by governments to rule aadect their assets. However, policies and
institutions that may have been effective twentgrgeago cannot cope with new pressures of water
scarcity and food availability (Merrey, et al., 200

The world is facing today many problems related tosustainable use of resources and
governments are challenged by the need to provideogds and services for their citizens. All
those pressures, coupled with the politicians willand their perception of applying the
appropriate reforms (Comair, 2008), falls under theconcept of political dynamics. Political
goodwill is the key point in getting reforms adoptd otherwise they will not be successful.

Under this concept, | will be able to review anddst the major sources of pressures or triggers
leading to institutional change and policy reforms Lebanon. Many governments are
implementing reforms triggered by combinationsrdéinal and external pressures (Merrey, et al.,
2007) (from the environmental requirements, from sbcial necessities, from the economic needs
as well as from the donors and development partfrers the international organizations, and from
globalization of trade).

Examples from all over the world (South Africa, 8hBrazil, Pakistan, India or Mexico) show the
intense maneuvering and political momentum for itusbnal change and introduction of
participatory approaches to water management. imtessive literature will help me understanding
the political dynamics and incentives that are ilegdhe government to initiate reform campaigns
and to put into operation WUASs in irrigation schenire order to implement IWRM.

2.2.2. Institutional Pluralism

The next concept | will use in my research is tiiiutional pluralism which can be defined as a
multiplicity of rules and procedures applicableatepecific issue, as in legal pluralism (Merrey, et
al.,, 2007). There is plurality of organizationsstitutions, and laws that shape the institutional
framework of the water sector in Lebanon. Ruleawi,|state law, customary law, law of the jungle,
religious law, regional law, international law @aditional law are among the different laws that
bumps into each other to impose themselves.

State law is usually strong but in heavily ceng@di administrative system such as Lebanon, areas
that are far from the capital receives less enfosrg from the central government. This can lead to
confusion and conflict, but it is also an importamchanism for adaptation of water allocation to
local conditions (Merrey, et al., 2007).

As governments create new water laws for implemegntVRM, there is an increasingly important
issue around the incompatibility of state lawsrngpose uniform and relatively rigid principles and
requirements, and the diversity and flexibility lotal customary laws, principles and practices
(Merrey, et al., 2007). Thus, | will use this copten my research to analyze the power of the state
to expand its authority on all the irrigation sclesmof the country and to control the good
application of IWRM practices. | will be able todaerstand if the plurality of laws are facilitating
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obstructing the implementation and development &fA% under the context of IWRM and how
the government is working towards the support f ifsue.

2.2.3. Governance

Governance is a widely used term and not a newegindlany erroneously confuse it with the
term government but it is defined by the GWPtlezes range of political, social, economic and
administrative systems that are in place to developnd manage water resources, and the
delivery of water services, at different levels ofociety (Rogers and Hall, 2003)Governance is

a broader notion than government and the World Banghasis on this to include in its definition
the process by which those in authority are sedieet®nitored and replaced, and the effectiveness
of government in implementing sound policies (Mgyret al., 2007). In his thesis, Wester (2008)
talks about domains of water governance linkingrtheith interaction between stakeholders and
institutions that engages in struggles, negotiatiand at times collaboration to govern the issue-
area.

In this research, the concept of governance willged to study the struggles of power around the
practices of governing water from the state as veasll from water users and WUAs. The

management of water is a crucial issue to examimeorder to research on the possible

implementation of WUAs and IWRM. The set of pro@sssustoms, policies, laws and institutions
affecting the way people direct, administer or coinan organization are drawn in a specific

concept of governance: corporate governance. lergéterms, governance occurs in three broad
ways (Ricote and Fabella, 2006):

= Through networks involving Public-Private Partngpsh(PPP) or with the collaboration of
WUAs,

= Through the use of market mechanisms whereby markatiples of competition serve to
allocate resources while operating under governmegntlation, and

= Through top-down methods that primarily involve gounents and the state bureaucracy.

In this research, | will be able to analyse thestitution of new domains of governance that are due
to policy interventions and adoption of new conseyftwater management.

2.2.4. Stakeholders’ Participation

Under this concept, two terms need to be defineakebolder and participation. Stakeholders are
persons or groups with legitimate interests in pdocal and /or substantive aspects of a given
corporate activity (Donaldson and Preston, 1995%takeholder is also any relevant person, group
or organization with an interest in the issue, eithecause he/she is going to be affected by the
subject or because he/she has influence, knowladdexperience with the subject (Maurel, et al.,

2005). According to a guideline for stakeholdemiifecation and analysis by the Caribbean Natural

Resources Institute (CANARI, 2004):

= Stakeholders are not only local people

= Stakeholders are not only organizations and fogralps
= Stakeholders are not only the users of naturauress

= Stakeholders change over time

"Participation” is one of those words that can beerpreted in many different ways because it
means different things to different people (Gernmetral., 2006)Essentially public participation

is the process of ensuring that those who have amtérest or stake in a decision are involved in
making that decision (Harrison, et al, 2001)However, Korten (1983) defined participation as a
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process of releasing people from being the sulpéatevelopment and making them agents of
modernization and change. Therefore, and in omlawbid confusion, it is better to refer to thedyp
of participation (informing, implementing, takingclsions...)

The increased interest in public participation invide range of sectors and contexts, including
environmental management, urban regeneration,wmgnie... also reached the water management
field. The EUWFD (European Union Water Frameworkebiive) stipulates that there must be

active public involvement in river basin managem@hnning (EU, 2000) and the use of

participatory approaches is one of the principleshe Dublin convention (GWP, 2000). Indeed,

participation of stakeholders in the overall mamaget of water and irrigation is the main issue in

PIM and IMT. Those two policies are interrelated &oth refer to a transfer of managerial tasks to
the farmers and groups of farmers and their agtivelvement along with the government.

Knowledge, information and human capacity to usardé critical to successful integrated water
management and appropriate reforms. Therefore, viemeent of stakeholders is crucial for the
good establishments of PIM and IMT leading to teeadlopment of IWRM.

The emergence of participatory approaches demdestthe importance of local communities
consent in taking part in public decision-makingqasses, especially on issues that directly affect
their welfare (Dungumaro, 2003). Grouping of watsers and farmers under WUAs has been
labeled as the cornerstone of the transfer proogdhe FAO (2007). WUAs are by far the most
common type of organization to which managemeheisg transferred in the world.

The concept of stakeholders’ participation will beed in this research to analyze the public
participation in Lebanon at different planning andnagement levels and understand what are the
conditions for a successful IMT implementation aed how public involvement in water
management issues can influence practices on theatignal level of implementing IWRM. This
analysis will therefore give some highlights on thi#lingness of the users to regroup and to
participate in the management and decision-makinggsses as well as on the many obstacles that
are present to the implementation of WUAs and IWRM.

2.2.5. Water Control and Water Management Practices

The concept of water control refers to technical, anizational, and political aspects of water
distribution activities in an irrigation system (Mollinga, 1998). Water management practices
concern the overall activities of exploitation andmaintenance of irrigation systems that will

permit to give water to farmers for the irrigation of their crops in order to increase their

productivity (El Hallani et al., 1995).

The main advantage of this concept is that it fhesspotlights on the connection between irrigation
management practices and its wider social, technieaonomical and political contexts
(Suhardiman, 2008). Water control refers to thévaiets and processes that take place in irrigation
systems, who are involved, how do the actors interand what are the outcomes of the
interactions? The water control triangle (peoplater and technologies) defined by Mollinga
(1997) summarizes all activities taking place ngation. Uphoff (1986) distinguishes in his cubic
matrix three types of activities (water use adtgt control structure activities and organizationa
activities) and Bolding et al. (2000) describe titnee dimensions:

= Technical control, focusing on the regulation ofygbal processes through technical
devices or shaping of the natural environment

= Organizational control, focusing on the regulatdmuman behavior

= Socio-political and economic control; this involvéle conditions of possibility for
particular forms of technical and organizationaitcol
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Water management practices are implemented thriougtplay of actors and canal structures, and
thus highlight how in concrete situations the mateneality and the social processes that emerge
influence each other (Papin, 2003).

In this research, water control is seen under &nshéd perspective implying several institutional
levels, which are the national, provincial and neypal level. These have because of the reforms of
2000 some ambiguous attributions and authority. §dmo-technical approach is about how the
technical elements are internally related with gbeial ones. The social aspects are related to how
social structures organize with the management atew (Acquisition, allocation, distribution,
design, construction, operation, maintenance, etc).

In order to understand the processes within inegasystems, | am using this concept in my
research, where | will be able to determine howewasers’ practices, strategies and interactions
are linked to the infrastructure and formal orgatian of actual system management and to analyze
the functioning of irrigation schemes in relatiansocial requirements. | will be able to investeat
how the institutional change (decentralization) pghavater management by analyzing and
comparing different programs and policies in oreunderstand what are the institutional changes
that have taken place in the last years. | willdide also to analyse how the different actors
organize, manage and control the socio-technidaforks of irrigation infrastructure and how they
manipulate the hydrological setup to establish rmbmiver the use of water resources.

2.3. Methodology

This research is a correlational research lookirthainfluences and effects of the establishmént o
WUAs to the development of IWRM practices aimingimplementing general water reforms
needed in Lebanon to assure sustainable water meweuasd. Therefore, this research will be based
on understanding WUAs implementation and develognrerural areas of Lebanon, explore their
future role in the management of irrigation schem&svell as analyzing the operational approach
of the IWRM concept.

An extensive literature exists on IMT, PIM and WU&s well as on water reforms especially about
Lebanon. A literature study is then a must befa@g to the field and collecting data. | conducted
a rapid appraisal method before starting to write proposal in order to gain a preliminary
understanding of the research problem. Severa tatire performed with the General Director of
the MEW and a water management professor at thaidameUniversity of Beirut.

The first field research method deployed was ae$takier analysis. Afterwards, | started the data
collection phase which was mainly a content analggidocuments compiled, an observation of the
physical reality as well as a qualitative fieldeasch composed of interviews and questions asked
to individuals and groups. Field visits to statened irrigation projects, private irrigation project
as well as WUAs helped me to understand the resliti the field.

Dr. Fadi Comair, the General Director of the MEWdamy university professor Dr. Nadim
Farajallah has been really helpful and availabletlfos research. Their great knowledge of the
subject and their contact networks were crucialni@: The only complexity that happened during
the field work was that my stay in Lebanon tookcplauring fall 2008 when most of the irrigation
schemes are not functioning due to the absencatdrwMoreover, the work of several state offices
and private organizations (represented in figureva3 disturbed the last two weeks of December
because of Christmas and New Year Holidays. Thigelver helped me in meeting Dr. Fadi Karam
and Mrs. Emmanuelle Kunigk who are living abroad Wware in Lebanon on vacation during that
period.
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Fluency in Arabic, French and English was an adgmtfor me because it helped me to get in
contact with foreigners experts such as Marco Pand Emmanuelle Kunigk and allowed me to
get access to documents written in the three lagggiaCommunication in the field with farmers
was therefore not a problem. My agricultural backgd and my Lebanese identity facilitated the
field research, as | am very familiar with the ctoynits rural areas and its diverse cultural, {ocdi
and religious influences. This, however, could virella potential source of bias since my family is
well-known in Lebanon. On the one hand, it enahiegl to establish an information network
rapidly. On the other hand, some of the peoplenmdwed, especially senior officials and
ministerial consultants, might have been aware gfswncial status. Nevertheless, | believe that
these sources of bias are of minor importancedmterall objective of the conducted study.

Figure 5: A panel of the Organizations and Institutons that | consulted and/or visited

2.3.1. Research Activities

2.3.1.1. Stakeholders Analysis

A stakeholder analysis is an important techniquestakeholder identification and analyzing their
needs. It is used to identify all key (primary a®tondary) stakeholders who have a vested interest
in the issues with which the project is concern&hbpu, 2008) and to assess how those
stakeholders are likely to be impacted by the ptojehe aim of stakeholder analysis process is to
develop a strategic view of the human and insthél landscape, and the relationships between the
different stakeholders and the issues they caraetabost (Babou, 2008).

A stakeholder analysis is performed when therengsed to clarify the consequences of envisaged
changes or at the start of new projects and inection with organizational changes generally.

The stakeholder analysis was conducted in thisareean order to segment the institutional entities
and identify the different stakeholders who mighvé an interest in, or be influenced by the new
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water reforms in Lebanon. It helps me assess tagiaeship between the new policies and the
actors since it was done during the first two weakfe field work.

The analysis was guided by the guidelines for WRiesources and Development Cooperation of
the European Commission (Overseas Development Asliration, 1995). These guidelines include

a stakeholder table, lists of projects with defoms of the status of stakeholders and a two-
dimensional matrix (Kunigk, 1999).

The first step was to retrieve the organizationart of the MEW from the Administration
Department. With this chart, | have been able eustand the composition of the main responsible
of water management in the country. As a resulirtad to identify the major stakeholders and with
time the minor ones. At the end of my second welekesearch | was able to list the people |
wanted to interview and the locations (irrigatiothemes and other sources of information) |
wanted to visit during the following three monthdield work.

2.3.1.2. Documents Compilation and Content Analysis

Content analysis is a method of data collectionwimch texts are the units of observation.
Researchers analyze the presence, meanings atidn&tgs of words and concepts in the selected
texts (Kumar, 2005). Qualitative content analysidifferent from literature study because hers it i
about knowledge and data finding and analyzing.

Sometimes those data are considered as secondarythdaugh they are very important. They
include reviewing existing information on the sdgcimstitutional and political environment of
water in Lebanon by looking at laws and decreesiftibe government as well as scientific papers
written about this subject. Therefore, documentapmtation consisted of several books, papers and
newspaper articles and official statements thaexthe subject.

The first phase of my research concentrated orininthese documents; | spent two days at the
MEW archives where | have been able to get copigbree of the most important documents for
my research: the 10-year Water Master Plan, thee@bde and the Laws of 2000. | also visited
the three biggest newspapers (in Arabic, FrenchEarglish) archives where | have been able to
retrieve articles written around water issues ibdron during the last 10 years. | also spent aflot
times at the Library of the American UniversityBéirut which is considered as the largest library
in the Middle East. FAO, ESCWA, UNDP and LARI libes were also on my agenda. Last but not
least, the internet is undeniably the best seangme; a rapid and reliable internet connection was
secured and God know how many hours and nightsemtspurfing for articles and web sites
concerning water issues in Lebanon.

2.3.1.3. Field Visits

Field visits are the best way to understand thhtiesathat are actually happening in the field.thVi
this method | was able to see and to observe. @dsen is a method of data gathering in which the
researcher watches (listen, smell and sense, thtikea..) people, social situations, but also: the
physical reality, etc. In qualitative research etaBon is usually participant observation (Kumar,
2005). An observation of the functioning of WUARrdugh attended meetings and field visits to
state owned water irrigation projects or privatemdstic water project was done in order to
understand better what is happening in the field.
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Figure 6: The Canal 900 in South Begaa where the WAJ'Lake Share Communities Union’ operates

| first visited the Chabrouh Dam (built in 2007) st is the first dam that has been built in
Lebanon since the Qaraoun Dam on the Litani RivV@e water stored in this reservoir is now
primarily used for drinking water purposes waitfiog the elaboration of irrigation schemes around
it. My second visit was naturally to the QaraoumDthat was built in 1959 and that has a capacity
of 220 MCM of water in its reservoir. This projeatso consists of a developed state owned
irrigation scheme (canal 900) that covers an afez000 ha (see figure 6)A WUA exist on this
scheme and | was able to meet its director anchdienstand its functioning. | was also able to visit
several other state owned and private irrigationeses where WUAs have been created for
managing water and that are pretty well functiorlikg in the regions of Marjeyoun, Jabbouleh or
Mchaytiyyeh. A list of the locations visited canfeeind in figure 7 and at the end in Annex 1.

2.3.1.4. Interviews

The interviews were composed of formal non-standadd (each respondent may get different
guestions; even the topics discussed may be diffdsetween respondents (Kumar, 2005)) and
semi-structured (It permits to collect a wide ranfeualitative and quantitative information while
allowing respondents and interviewers the flexipilio pursue topics of interest (Beniest and
Franzel, 1999)) questionnaires with mostly openeenguestions asked to key informants such as
senior public servants of the MEW (minister, dicgst advisers...), water management experts and
engineers as well as professors, lawmakers andgbsis in order to get an insider’s point of view.
The interviews were also conducted during infornma&letings and gatherings with selected water
users and group of users to get information abbeir topinion and role on the water reforms
undergone. A list of the people interviewed, fromRaliament Member to a normal farmer, is listed
at the end in Annex 2.

2.3.1.5. Case Study

A case study of the performance of a WUA in a dgecégion and its impact on the development
of IWRM practices could have been conducted. Tl cudy would have answered this specific
guestion: How is the functioning of the WUA in watje X contributing to the development of
IWRM practices? However, the decision on conductingiot the case study was hard to take
because after seeing the realities in the fieldcidkd not to focus on a specific WUA but to almost
cover all of them, all over the territory, sincevfare functioning.
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Figure 7: Schematic representation of the field laations | visited

2.3.2. Data Collection and Storage

The equipment used in the field consisted of a nfdpebanon, a mobile phone, a car, a notebook,
a personal organizer, a laptop, a camera, a USB tlave and internet access.

All the documents retrieved from the several lilmarand archives were mostly photocopied on
place because as a rule, the original documentd oot be taken outside. Sometimes, | received an
original copy of the document when this was avédably USB flash drive also helped me a lot in
collecting documents from computers or data batesganizations or individuals.

In the field, all the relevant information, fieldbtes and interviews were written down in a field
notebook. Every day, after finishing the field wotke information written out on paper were
typed, organized and stored digitally on my computewever, no standard format was followed to
store the data. A lot of pictures were taken duthmgfield visits in order to keep them in the data
base.

Moreover, a personal organizer was helping me ggany schedule, note down my contact list,
and plan my daily activities.
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Chapter 3: Water Sector Reform in Lebanon

The water sector in Lebanon has experienced mdagme throughout its history in order to adapt
to the new emerging technologies or to adjust éodiemographical changes and requirements. Each
time, those reforms have had a considerable impad¢he overall water management and on the
behaviors of the farmers in their water control arse. The last reforms undertaken by the
government occurred since 2000. What are the cbofahose reforms, have they been applied or
not, and why? Are they any other ideas or propostams? Those are some of the questions that
this chapter is answering. The 10-year Water MaBtan and the Laws of May 2000 have been
promulgated by the parliament by unfortunately quaytly applied due to many financial, political
and administrative obstacles. The Water Code hasitier been adopted by the parliament.

Consequently, many other ideas and reforms wengogeal to better adapt to the Lebanese realities
in water management and to open the way for sthengig IWRM implementation. For that, a
Water Strategic Paper has been written and a Natidaotion Plan elaborated to overcome the
difficulties and obstacles that are weakening tteegss of IWRM strengthening. One of the most
important issues tackled by the Strategic Pap#reasmplementation of WUAS to manage medium
and small scale irrigation projects.

In a nutshell, this chapter aims at explainingrétlation between water reforms and IWRM. While
explaining the current reforms undertaken by theegament since 2000, it provides also new ideas
and proposed reforms for strengthening IWRM in lreira

3.1. Historical Background

The organization of water management in Lebanonois new at all; rather it dates back to
antiquity. Indeed, water is a common good that sdede regulated, protected and conserved. In
the Levant, water is a scarce resource and theslea sacred character because it is a divine gift
and we could not refuse it to someone thirstidle Jle oLl <3 ¥’ (Water cannot pass in front of a
thirsty without using it) (Jaber, 2001). However iirigation water had to be regulated since 65 to
70% of water used in Lebanon goes to irrigationd@a, 2007). And who says irrigation means
the organization of water for rational and equigabse in order to reduce conflicts between water
users and rural citizens (Jaber, 2001).

For a long time, and before the creation of thednelse state in 1920, the organization of water
management was done by users, guided by precdpinkthe basis of customs and habits that had
the force of law. Indeed, before even the promidgaof law texts, citizens were progressively
agreeing on a certain number of traditions relatethe allocation of water resources to have an
equitable use and avoid permanent conflicts (Mal@03). The first reform that ever happened in
the region occurred in 1839 when the Ottomans mmtlithe civil law; this codification rested
originally on the fsai 5 il & (laws & ordinances) issued by the Sultans (FA@73) and on the
Sharia (Muslim religious law). Before being a genéerm for Muslim law, Sharia denoted the law
of water %Wl ic ,4": according to the famous Arab lexicographer Ibrardour (1959), Sharia
means the place from which one descends to water.

In the second half of the Ya&entury, things started to change and two impbijtaidical events
happened. The first concerns the allocation of eemaistribution concession from the Dog River
(Nahr el Kalb) to Beirut. This first toll given lifte Ottoman Sultan undeifieman (decree) allowed

in 1870 a French engineer, Thévenin, to pump wat®&eirut and opened the way later to a series
of local concessions that were created to resporitied needs of the citizens in the absence of a
public administrative structure for managing thetewasector (Mallat, 2003). The second event
concerns a second important period of reforms (2B%5) when the Ottoman civil law (codified in
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1839) was codified again in what became known advthjallah Code in 1877 (CAMP, 2003). This
juridical situation would remain like this for theext fifty years and water users would see their
status governed by customs and habits, concessmmhthe Majallah.

In 1931, the French high commissioner instructgqatigate company, the ‘Hydraulic Bureau’, to
conduct preliminary studies for a better water nganaent. It is not until 1937 that the Lebanese
took control of their water management when thesigdent Emile Eddé created a fully Lebanese
organization, the ‘Hydraulic Service’. During thahe the Ottoman law underwent reforms that led
to the creation of the two first water-related lasfshe newly established Lebanese constitution in
1926. After independence in 1943 and until 1956, Hlydraulic Service was promoted to the rank
of General Direction inside the Ministry of PubM/orks (MPW) under the name of General
Direction of Hydraulic and Electric Affairs (Catafa and Jaber, 2001).

In 1966, the Ministry of Hydraulic and Electric Resces (MHER) was created and its services
separated from MPW. In 1973, a decree-law estaalighe two General Directions of the new

ministry as well as the services and bureaus asgalcio it (Catafago and Jaber, 2001). Meanwhile,
and since 1951, several Autonomous Water Office/@%) and Local Committees (LCs) were

created in all the Lebanese territory (in 1995 theye 22 AWOs & 209 LCs) to accelerate and
improve services to the consumer (potable andaitiog water) in addition to break the routine

(Catafago and Jaber, 2001).

Since the early 1970s, governments in Lebanon hessted to restructure the water sector’s
administration and institutions (Kunigk, 1999). éedi, in 1972 the government has anticipated the
problems resulted from the multiplicity of the offs and have promulgated a decree-law merging
all the AWOs into five large offices accordingrnmhafazat§Governorates). This decree-law was
never put into application due to the war evends siarted in 1975. Moreover, another decree from
1972 envisaged the creation of a Higher CounciWatter (HCW) whose mission consisted of
studying the politics and activities of AWOs ane@posing the necessary recommendations to the
minister, of ensuring the coordination and assdmetween MHER and AWOs, and of studying
possibilities and means to develop AWOs (Catafagw daber, 2001). Unfortunately, this HCW
was never put in place and never functioned dedipétéact that in 1983 this issue was put again on
the table by a group of high public servants angeeis who called for the creation of a National
Council for Water (NCW) (Majdalani, 1991).

In the early 1990s, water policy reform once magedme an issue on the government’s agenda and
a new reform project was launched with the assisgtasf the World Bank under the ‘Coastal
Pollution Control of Water Supply Projects’ (Kunigk999). Indeed, after the events that raged in
Lebanon, it was necessary to reorganize the watgoisand update laws and regulations especially
that AWO were suffering from lack of staff and adatg management and that the government had
difficulties in providing subsidies for the necegsavestments (Catafago and Jaber, 2001). This
coincided with the objectives of the World Bank asttier international donors that wanted their
installations and equipments to be well managednaaidtained in a way to ensure their reliability
and viability over time (Catafago and Jaber, 2001).

Therefore, a restructuring and reorganization ef#later sector in Lebanon was necessary and that
is how the laws promulgated in 2000 fits into tinege. Other reforms were also undergone since
2000 and they are discussed in more details iméxesection.

3.2. The main water reforms in Lebanon since 2000:

In a lecture at the Syndicate of Engineers in Bedru October 14, 1999, the General Director of
Hydraulic and Electric Resources at MEW, Dr. Fadin@ir announced the projected water sector
reforms by saying: ‘The outline for updating, ass®s and maintaining water and other resources,
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is the first building block towards a better futuvéhich is so important that it is the duty of ever
Lebanese to be aware of being able to contribupushing this country forward in the era which
began with the contemporary history of Lebanon @mdhe basis of the oath of his Excellency the
President of Lebanon to protect the homeland amddleds of the citizens’.

In 1999, the General Directorate of Hydraulic arldcEic Resources proposed a 10 year plan
(2000-2009) with the objective to implement andunesthe necessary funds for the study and
execution of works in order to satisfy the wateede of the population in several sectors (Comair,
2004). In 2000, Lebanon launched its water seaform by prorogating several laws that were
known as the laws of 2000 that merged the AWOs fats WEs and changed the MHER into
MEW. In 2005, the French government initiated witie cooperation of MEW a project on
supporting institutional reform of the water secdtr_ebanon. Under this project, a Water Code
was written.

In the following sections | develop more on thos®ms that happened since 2000.

3.2.1. The 10-Years Water Master Plan

‘People look at all the snow and rainfalls that &ebn gets, and they just can’t believe that their
country is suffering from shortages and high watests’ Comair said in an interview with the Daily
Star (2003) staff. He blamed current shortcomimgwater supply on Lebanon’s seasonal rainfall
most of which is lost to the sea and the lack olational plan to conserve and use the resource.
Comair who has a great expertise in water issuégliranon just put here his hand on the wound:
65 years of quinquennial and decennial plans, ofezences and seminars, of donations and loans
and no effective reform for this crucial sectortive Lebanese economy. Hopefully, the 10-year
water master plan (2000-2009) will not follow itedecessors to the drawers of the ministry.

On the first day of the year 1999, the Lebanesegouent asked from every minister to put a work
plan for his ministry and prepare the studies negliln November of the same year the MEW
presented its own work plan to deal with the prigdavater shortages that Lebanon will face. This
project aims to secure the necessary funds to saxgyopriate, execute and monitor the execution
of works of water necessary to meet the needstens now and for a period to come in the
following fields (MEW, 1999):

= Securing additional exploitable water resourcegtagpon the construction of dams and the
water recharge of aquifers.

= Potable water supply projects: based upon the igagibn and network development, the
reduction of unaccounted for water.

= Waste water projects: sewer lines, wastewatemtreatt plants and sea outfall.

= Projects of irrigation water: rehabilitation andwndevelopment schemes.

= Projects evaluating streams of rivers for floodigaition and assessment of river basins.

= Processing power and electricity infrastructure.

The plan also targets efforts to improve watercadficy such as: metering, reducing the amount of
illegal network connections, improving the efficognof water use in agriculture, and developing
alternative water resources such as treated watsteyllison, 2005). The total estimated budget
for this strategy is about US$ 1.5 billion disttied over ten years and financed by internal buggets
loans provided by financial institution and B.OpFojects (Comair, 2006).

The 10-year water master plan is a first step tde/@roper, sustainable and comprehensive water
management. It is composed of six chapters, fiveloth deal with water issues: the sixth relates
to electricity infrastructure and power installaso The first chapter concerns the securing and
procuring of additional exploitable water resourd®s controlling all subterranean reservoirs,
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conserving groundwater (it takes about 12 yearsftlh an aquifer according to Comair (Daily Star,
2003)) and studying the possibilities of storingevan hill lakes and dams. According to Comair
(Dally Star, 2003), visits have been made to huglg# sites across the country, and studies on the
geology, the watersheds and the needs of locak amese taken into account to decide on the
location of the future lakes and dams. A list andap of the locations of the dams and lakes that
are supposed to be built can be found in annex 3.

The second and the third chapters of the decadegpéarelated to potable and waste water projects.
The fourth chapter concerning the projects of atign water is divided into two parts: the first on
existing old projects and the second on proposepbqts to irrigate new lands. The first part states
the modernization of irrigation schemes and theewexh of installations on existing projects to
preserve the survival of these projects and blatineshegative impact of drilling vast number of
illegal wells near used water sources. The secant gf this chapter focuses on new projects
proposed to irrigate new lands especially from\ilager of the Orontes River and the Litani River
(the two largest rivers of Lebanon).

The fifth chapter concerns projects aimed to ptdiees and properties in certain section of rivers
exposed to flood including residential complexesated on the shores or where damage is huge
which requires the country to take responsibildy fublic works.

To sum up, this plan is a ten-year term and naotexyear term plan because it deals with topic of
dams construction and as Comair says: ‘States dnildl their strategies for one or two years’
(Daily Star, 2003). According to him, the best thithis plan will provide is the limitation of
surface water runoff to the sea and its utilizafimnwater projects investments (An Nahar, 2006).
Building dams and lakes, he said, will open the \kajore other projects, including irrigation
projects, and will allow farmers to reduce theioguction costs, making their products more
competitive for export (Daily Star, 2003).

Moreover, Comair clarified that this plan will alld_ebanon to store up to 878 MCM,; if each cubic
meter gives a return of 20 US$ only, then the 8Z8MMwill inundate the national treasury with
billions of dollars (An Nahar, 2006).

3.2.2. Laws of 2000: Organization of the Water Sector

The organization of the water sector in Lebanon been regulated by several laws and decrees
issued mainly in the year 2000. The idea behinsl ristructuring dates back to the year 1972 when
the government has already understood the needanfanizing the water sector especially by
merging the AWO into five WEs and creating a HCWe(section 3.1). Although this law has been
promulgated, the civil war that started three yéatex prevented it from being applied.

After the end of the conflict, the MHER wrote downMarch 1996, in an official report between it
and the Ministry of Administrative Reforms (MARJ4 big lines for the restructuring of the water
sector, after long consultations with the World Bamd other international donors. In 1997, a loan
was negotiated with the World Bank but was remowved999 because the Lebanese parliament
was delaying the approval (Jaber, 2001). Meanwthi#elLebanese government had already started
the preparation of a new law for the organizatibthe water sector.

In April 2000, the Lebanese Parliament approvednthe law no. 221 promulgated in May 2000
and corrected by law no. 241 in August 2000 coringrthe organization of the Water sector. The
law no. 247/2000 promulgated also in August core¢he renaming of the MHER into MEW.
Finally, the law no. 377 promulgated in March 2@®8ught amendments to the law 221/2000 that
was corrected by law 241/2000. Moreover, severaltaeds and application decrees were issued
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along to indicate some juridical issues or applicatprocedures of those laws (decree
8122/2000...).

These laws establish a new institutional policy f@ter management in Lebanon. In their final
version, they were structured according to theofeilhg principles (Comair, 2008):

New competences of the MEW in view of the GDHER @REXPL.

Water Establishments (WES) replacing the 22 AWQktae 209 LCs.

Private Public Partnership (PPP) and the diffeneamagement modes of WEs
The Water Code

Tariff policy Implementation

National Dialogue launched by the European UniorieVmitiative (EUWI)

The Law 221/2000 promulgated by the president ef rpublic in May 2000 states in its first
article that the protection and conservation ofuratwater resources is of common national
interest. The other articles deal with the follogvissues:

= The new competences of the MHER (the name of thesiny was changed later) that are
reduced to the establishment of the national waaécy and national master plan as well as
the study and execution of large hydraulic projetite other tasks being managed by the
new WEs.

= The merging of the AWOs and LCs into five regiovter Establishments (WES).

= The new competences of the WEs: Those are now medpe of the hydraulic projects
inside their areas as well as their investmentadiass, execution, exploitation and
Operations and Maintenance (O&M).

= The functioning of these WEs, the employment, duedtariffs applied will be fixed by each
WE independently.

= An auditing body will be created to control the aaats of the WE and an evaluation
commission will be formed to monitor the performesic

= The continuation of the present arrangement withAWOs and LCs for the next two years
until they could be fully incorporated in the nevestablished WEs.

= Finally, the CEO will be at the same time the Exmeeu General Director of the
establishment to facilitate the work and any cabftietween the board of directors and the
executive board.

The law 241/2000 promulgated in August 2000 briagsorrection to the law 221/2000. The five
new WEs are reduced to four WEs plus the LRA. Tee WEs are: Beirut & Mount Lebanon

(Head Quarter (HQ) in Beirut), North (HQ in TrippliSouth (HQ in Sidon) and Begaa (HQ in
Zahleh). The law no. 247/2000 promulgated also ugust concerns the reorganization and
renaming of several ministries inside the Lebarggseernment including the MHER who is from

now on called the Ministry of Energy and Water (MEW

The Law number 377 published in March 2002 amenbedaw (221) that was corrected by the
law (241) by focusing more on the waste water donad renaming the WEs as: ‘Water &

Wastewater Exploitation Public Establishments’. @dtamendments of minor importance have also
been done in the law 377/2002.

The decree 8122/2000 indicated some juridical ssamund the promulgated laws, and the
application decrees governing the WEs were issimadlyf in October 2005.
3.2.3. The Water Code

In October 2003 a cooperation program in the wséetor between the Lebanese and the French
government started in order to help the MEW in iempénting IWRM and institutional reforms
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(Comair, 2008). The project was named ‘Assistanmgept for institutional reform of the water
sector in Lebanon’ and lasted 26 months. The Frenplerts carried out many consulting missions
on the water sectors, they tackled the restrugjuaumd the institutional reorganization of the water
sector and they proposed steps for the definitidhelegislative and regulation code known as the
‘water code’ (Comair, 2008).

The ‘water code’ constitutes a legislative direethased on consultations and strategic orientations
that aims to apply a sustainable water managenmmept (Comair, 2008) in order to accomplish
an economic and rational utilization of the reseurespecting international engagements of the
Lebanese republic and the general protection ple€irecognized by the law (MEW, 2005).

This ‘water code’ (MEW, 2005) brings new definitorthe water status is defined as a national

wealth including conventional and unconventionakgh springs under the sea, atmospheric
water...) water sources and wastewater treatmemnisidered as an element for the right of water.

It also acknowledges the fundamental right for gaetson to have water according to his needs and
his elementary requirements for life and for hignity.

Many important points have been raised by this aodkiding the creation of a National Water

Council under the authority of the prime ministbatt will define the general objectives and

orientations of national water policy. It also sdibr the creation of hydrographic basin frameworks
that will establish instruments of sustainable watanagement.

Another chapter in this code (title Ill) definestimplementation mechanism of the sustainable
management and provides also the administrativdicagipn measures of the present code by
means of the ‘water police’ (Comair, 2008). Titlédlarifies that tariffs are determined on the basi
of a financial and a clear social and economicak@gch by applying the ‘polluter pays’ principle.
Title V of the code determines the scope of workhef WES, title VI establishes the preventive
measures regarding the protection of water andt@geeo-systems, title VII lists the prevention
and protection against natural risks and watersststuations and title VIl presents the penal
provisions applicable in case of damaging the stftectures (Comair, 2008).

This Water Code draws the orientations and reguidtamework of a balanced water management
and harmonizes the partnership principles thatcstsothe main water actors (the government, the
collectivities and the consumers) (Comair, 2008pfdctunately the Water Code has not been
promulgated yet by the Lebanese parliament, althaugpst US$ 1 million to the treasury, due first
to political reasons (the former Lebanese presidead hostile to the French Government) and
second to general unrest that prevailed in Lebahaing the last three yedrsThe French are
apparently still waiting for an appropriate momenhand it to the Lebanese.

The implementation of this code will confirm thencept of planning and integrated water
management in addition to the Lebanese governmecisidn to integrate the European Union
Neighborhood Policy (EUNP) and mainly the implenagion of the EU Water Framework
Directives (EUWFD) (Comair, 2008).

3.3.2000-2009: The status of the reforms after nine yea

This year 2009 should be the deadline for the &&r ywater master plan adopted by the government
in November 1999. It is also the time to look bakwhat happened in the last nine years
concerning the other reforms also. | will first koat the actual state of those reforms, see wisat ha
been accomplished and what not and then | wiltdr§ind what were the difficulties encountered
by those reforms that prevented them from beinlg applied.

2 Bassam Jaber, personal communication
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3.3.1. Actual state of the current reforms

It could be interesting and fruitful before talkinout the actual state of the current reformsad |
back at the state of the reforms and water managepmor to their adoption. Indeed, Mrs.
Emmanuelle Kunigk experienced the water sector @bdnon in the years 1998-1999 and
researched the policy transformation and implentemtat that time (Kunigk, 1999).

At that time, a lot of talking was happening arouheé need to plan for reforms and execute
projects. The 22 AWOs were still under the tutelagethe MHER and were still working
independently; a lot of discussion was still gooancerning the advantages and disadvantages of
merging them into five regional WEs due to politiead sectarian interests. Former late minister
Elie Hobeika referred to such behavior as ‘Lebasdribal politics’ (Kunigk, 1999). The Qaraoun
dam built in 1959 was still the only dam built iethanon and no work plan was driving the MEW
yet.

Now, if we look at the large picture of the Lebam@gter sector, we may see that a lot of changes
have been made. However if we carefully look atdb&ils we understand that a lot more could
have been done, during the same period, to utikmnon’s most vital resource. But the succeeded
political events that happened the last ten ydhesléraeli withdrawal in 2000, the assassination o
the Prime Minister in 2005, the July war in 200Be tPalestinian camp bombings in 2007, the
parliament inactivity, the presidential electiodaye etc) hindered that process.

The ten-year water master plan was supposed, awiheg tasks, to build 17 dams all over the
Lebanese territory. Only as much as twenty peroérihose construction projects have actually
been accomplished to date, according to the myn{8&aily Star, 2007). Indeed, although five of
the originally proposed 17 dams are in a tendephgse now, only one has actually been
completed: the Chabrouh dam for potable water sugplbse capacity is only 9 MCM and barely
useful for agriculture. According to Comair (DafBjar, 2007), only about US$ 80 million has been
spent so far on Decennial Plan objectives, leamioge than US$ 900 million in yet-to-be-funded
projects he described as vital for ensuring ther&utunctioning of Lebanon's water network.

Concerning the laws organizing the water sectdnpalh the law was published in the year 2000,
the presidents and the six members of the WEs Boaete only appointed late in 2002 delaying

the effective application of the law (Comair, 2006hese WEs were supposed to take over the
management of the irrigation, potable water andesage schemes from the old AWOs and LCs.
Unfortunately, not all the old offices are yet cented to the new WEs

Finally, the Water Code written by the French dmelltebanese governments together has not been
promulgated yet by the Lebanese parliament. Thadhrare still holding it for a later stage (see
section 3.2.3).

3.3.2. Difficulties encountered by the current reforms

Considering the events that happened in Lebanongltine last ten years, especially the political
and security instability since the assassinatiothefformer prime minister Rafic Hariri on the™.4
of February 2005, as well as the Israeli bombingduty 2006 that wreaked havoc in the country
(the construction site of the Orontes River dam taageted for instance) delaying the execution of
the projectsad kalendas Graecasne should not be surprised that the term foirtiementation

of the decennial plan of the MEW has been postpditiethe year 2018 as confirmed lately by
Comair (L'Orient le Jour, 2009a).

% Georges Kadi, personal communication

ohd & Sl g ,laY) #ouay) 27




Nevertheless, other direct or indirect causes laéa@slowed down or hindered the execution of the
current projects and reforms. Hydro-geological exgeathi Chatila blames the ten-year water
master plan because it has not been based on debroational water policy (An Nahar, 2000).
Selim Catafago links up with Chatila’s point of wi@nd explains that before writing down a plan,
we should have a clearsion of the future of the water sector of Lebanon, taemational water
policy under which atrategy should be set and finally tigan®. In order to determine where it is
going, the Lebanese water sector needs to knowtlgxabere it stands, then determine where it
wants to go and how it will get there.

Moreover, engineer Salah Saliba criticizes the atsef a water budget for the decade-plan and
according to Fathi Chatila (An Nahar, 2000), thierdelism and lack of skills of the ministry’s
employees fritter away the millions of dollars batgd for the decennial plan. Comair does not
agree with this and states that the funds allocttede construction of dams have been deviated to
electoral purposes (L'Orient le Jour, 2007). In abes, money is still not used for its allocated
purposes.

Journalist William Long describes this decennianplas being overly ambitious explaining its

failure to launch (Daily Star, 2007). Comair acaulee government of having slowed down the
approval of budgets and the execution of the ptejdcOrient le Jour, 2007) and Saliba deplores
the political tensions behind the lack of convergebetween the CDR and the MEW: the CDR

being under the direct supervision of the Primeiar and the MEW being controlled for the last

9 years by opponent parties. Unfortunately, ithis Lebanese citizen who is picking up the pieces
and paying the hard price for the lack of water.

Furthermore, concerning the delay in the takeovethe new WEs of the management of the
irrigation, potable water and sewerage schemedadheof application decrees could be one cause
but Comair (2006) puts the responsibility on thagmentation and lack of cooperation or
coordination of agencies in charge of water resoumanagement, some of which are still not
operational until now due to political interest galver.

It is true however that because the governmentidsrlemployment of new staffs in all the
administration, the new WEs has to function witiserg staff and by that are suffering from lack
of adequate technical staff needed to manage wagsources. They have an excess of
administrative staff of 55 years of average, ‘thkieguard’, that is usually not willing to be updete
to new technologiesSutor, ne supra crepiddmComair (2006) raises also the issue of the need t
create Water Users’ Associations (WUAS) in ordefdgilitate the implementation of the several
reforms blaming the lack of participation by thak&tholders in project design, implementation, and
the absence of WUAs among consumers for the reggraent of small and medium irrigation
schemes projects.

Finally, concerning the Water Code that has notogetn promulgated by the Lebanese parliament,
the political instability that governed Lebanon idgrthe last four years avoided the French from
sending the document to the Lebanese authoritpecesdly because of the presence of an opponent
president at the head of the state until NovembBéi72They are unfortunately still holding on to it
albeit the election of Michel Suleiman in May 20@:lim Catafago here blames the ‘Lebanese
Manner’ of doing things twice saying that a watede had already been drafted in 1998 with the
help of a French expert and that it had cost ngttirthe treasury

* Selim Catafago, personal communication
®> Maya Aoun, personal communication

® Bassam Jaber, personal communication
" Selim Catafago, personal communication
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3.4. Other ideas and proposed reforms

It is true that the reforms undertaken by the gomemt since 2000 were necessary and
indispensable; nevertheless, new ideas and propesauns are always welcomed in this arena to
widen the point of views. Some are inapplicablensare utopian, but some are also outstanding
and the decision makers should take more timedk & them before it is too late. Ironically, all
the unapplied ideas proposed during the last 6@syaea still the same being called for adoption
today by water experts.

The writings of Maurice Gemayel are an examplehoke ideas that were never applied because
there were maybe too good for Lebanon. Maurice Gemaas a keen partisan of hydraulic
planning since 1951 when he started publishinglagiin the francophone newspah&Drient le
Jour requiring the creation of a Ministry of PlanninddP). Many of his ideas and
recommendations were just marginalized at that time still today. He was always saying that a
water planning is the base of an economical planmeaning by planning: ‘a coherent setting of a
particular unit of great works at the national ley&emayel, 1951). The topicality of some of his
writings is the proof of the futuristic vision of adrice Gemayel. He later became the minister in
charge of MoP and will elaborate an integral plagrfor the Lebanese waters where he refers to a
technical report presented by Sir Alexander Gila the Lebanese authorities have never wanted to
take into consideration.

Already in 1948, in his report, Sir Alexander Giblas calling for the establishment of a closer
connection between the Ministry of Agriculture (MpAnd the hydraulic service (ancestor of
MEW): ‘hydrology is treated in this moment as ard en itself’ (Gemayel, 1951). Unfortunately
this constraint resides in the fact that agriceltwas and still is not a clear political priority fthe
Lebanese government who has always adopted th@mgoof the white collafs(tertiary sector,
tourism, banking.). Moreover, agriculture was additionally margizeli during the Syrian
tutelage over Lebanon (1990-2005) and the gap leetvlee primary and secondary (under MEW
responsibility) and the tertiary (under MoA respbilgy) canals increased regrettably.

In 1972, the government have wanted to separateashe of the MHER between energy and water
resources by creating a Higher Council of Water \(f¥JGvhose mission would have consisted of
studying the politics and activities of AWOs ane@posing the necessary recommendations to the
minister, of ensuring the coordination and assdmetween MHER and AWOSs, and of studying
possibilities and means to develop AWOs (Catafagh daber, 2001). In 1983, a group of high
public servants and experts called for the creatiba National Council for Water (NCW) (see
Annex 4 for the organizational chart of the progb88W). The role of this council would have
been to define the national water policy and taptaat the national and regional level. It would
have had the same prerogatives of the Council ®reldpment and Reconstruction (CDR) (see
section 4.2.1) but only concerning water (Majdaglar91). Unfortunately, none of the Higher
Council of Water or the National Council for Wakers ever functioned.

Today, ironically, many water professionals in Leda agrees that the MEW and the MoA should
work together to manage the water and calls forctieation of a national authority for governing
water that would be under the control of both miires.

Indeed, in a personal communication, Adel Cortasliped more on this issue explaining that a
new law should be promulgated by the Lebaneseapagint calling for the creation of a National
Irrigation Authority (NIA), on the example of theffi@e National de I'lrrigation du Maroc (see Box
1), that will contain the management of all the Bnzd medium irrigation schemes; the
management of large irrigation schemes (the Litenti at a later stage the Orontes) will have their
own authority body (the LRA and eventually the QesnRiver Authority (ORA)). The NIA will be

8 Hyam Mallat, personal communication

Sl L L eyl ~Slay) 29




directly under the authority of the governmentduling the statuses of the CDR and Council for
South (CS). Cortas also drew the attention on #wt that this law should reserve an article
concerning the creation of WUAs and their incorpiora under the authority of the NIA (see
section 5.1.2).

Box 1: Morocco’s Office National de I'lrrigation (Swearingen, 1988)

Moroccan irrigation development was stalled, befiie creation of the Office National de
I'lrrigation (ONI) in 1960, because the respongilg@s over its management were unclear
between several stakeholders.

The solution was the creation of the ONI that bfdugnder a single roof all the variouys
bureaus involved with Morocco’s irrigation develogmh facilitating the communication arjd
optimizing agricultural production. In additiontdok over the control of the regional centers
existing in the irrigation areas.

Although ONI was dismantled in 1965 before it coaftectively undertake its given task, its
development formula, comprising cooperatives amdrects has continued to present and |s a
good example of Participatory Irrigation Managem@&im).

Moreover, during an Expert Group Meeting on Natlorastitutional Reforms for the
Implementation of IWRM in the ESCWA Region that wasld in Oman in March 2007, the
ESCWA published a ‘Guidelines for the required itnsibnal arrangements for implementation of
IWRM policies’ where it proposes a new institutibetucture (see Annex 5) that aims to facilitate
policy integration, to ensure programme coordimatmd communication both horizontally and
vertically and to monitor the achievement of so@atl economic objectives at the national and
local levels for implementation of IWRM plans (ES@W2007). Of the mechanisms included in
this structure, we find again a National Water GoluiNWC) along with Regional and Local Water
Councils (RWCs and LWCs); the WUAs being underdinect authority of LWCs.

According to the ESCWA (2007), a NWC should be ldsghed at the highest political level
(chaired by the Head of State or the Prime Minjsfer policy integration and to strengthen
cooperation and coordination among concerned stédtets. The mandate of the proposed council
is to coordinate Government policies, to followthp implementation of national IWRM plans and
to set policy priorities for the implementation adveloped strategies and programmes (ESCWA,
2007).

It is clear now that reforms are always neededombf to change the system but also to update it
and adapt it to the increasing needs of the growopulation. Furthermore, in the case of Lebanon,
reforms are definitely needed now in order to fidigply IWRM, as we are going to see in the
following section.

3.5. Towards IWRM implementation: The role of the reforms...

The water sector in Lebanon has been so far managkedut the existence a national policy for
IWRM implementation but rather through decisionscrées, laws and regulations that sometimes
date back to the Ottomans; even through Lebanoniéasoped a Decennial Strategic Plan for the
water sector (2000-2009) (Comair, 2006). ImplemmentWRM is the goal that we should reach;
carrying new institutional changes and reformstlaeeway to do

° Fadi Comair, personal communication
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Indeed, ESCWA (2007) states that new institutiaedtings and reforms need to be carried out for
the successful implementation of the IWRM plans @odhair (2008) adds that reforms at different
levels of the water sector should be initiated;ablkievement of those reforms will open the way to
the application of IWRM in Lebanon:

= Creation of river basin organizations

= Elaboration of reasonable economic developmentiesliand Elaboration of a fair tariff
system

= Implementation of regulations and clear instituéibinameworks

= |nstallment of a communication system that takés aonsideration the participation of all
the stakeholders in the decision making process

= Working at the involvement of stakeholders in pecbjdesign, implementation, or O&M,
and providing legal bases for the creation and implemdation of Water Users’
Associations (WUA) for the rearrangement of small ad medium irrigation schemes
projects

= Updating of the 10 year strategic plan endorsedhay Lebanese Government and the
Lebanese Parliament

= Preparing an IWRM National Plan and approving ivater Code’

3.5.1. IWRM in Lebanon

IWRM is currently being adopted at several degrégs many countries especially in the
Mediterranean basin including Lebanon. However,iitif@ementation of IWRM in these countries
depends on the political will of the decision-makand their disposals to apply the appropriate
reforms in the water management field (Comair, 2008

In Lebanon, the ten-year water master plan adoptel®99 by the government implements the
technical approach of IWRM in the country: dams’ nstouction, irrigation schemes

modernizations, flood mitigation, etc (Comair, 2DOBloreover, the laws organizing the water
sector promulgated in 2000 constitute a first amgbdrtant step in establishing a new solid
institutional policy for the water management irbhaon.

Unfortunately, the strengthening of IWRM in Lebanfates several obstacles. These obstacles
weaken the process and slow down its implementatiostitutional and administrative issues
related to the functioning of the newly establish®@s constitute a main complication for the
successful implementation of IWRM. Delays in appiom directors and engineers, delays in
issuing executive business plans, lack of skileghnical staff, political involvement.... All of this
affects the strengthening of IWRM in Lebanon.

Moreover, some efforts have been made to involve phivate sector in domestic water
management (the potable water system of Tripolirietance). All WEs chairmen share the same
vision of eventually handing over management ofpl& water systems in the main cities to the
private sector. Nevertheless, no efforts have lmeade to address the need for farmers to assume
O&M functions of irrigation schemes that serve thitmough the establishment of WUA, to ensure
their sustainability (Comair, 2006).

Nonetheless, the MEW, with the cooperation of maé¢ipnal organizations such as EMWIS and
GWP, is working at the formulation and drawing of WVRM National Plan (L'Orient le Jour,
2009b) that will incorporate socio-cultural, econcah and environmental specificities of Lebanon
into the strategies and tools required for the gaggementation of IWRM.
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3.5.2. The Water Strategic Paper or how to apply IWRM in Lebanon

On the 22nd of January 2007 the Water Sector ReftMonkshop was held in Beirut with the
objective of preparing a Water Strategic Paperuhihbe sent to donor countries ahead of the Paris
[l Donation Meeting for Lebanon (Comair, 2008).thms strategic paper, Fadi Comair introduces
the concept of integration saying that Integratedt&/ Resources Planning and Management
(IWRP and IWRM) requires greater collective awasmesolidarity and cooperation on all sides
(Ministries, Water Establishment, Municipalitiesriviate Sector, Regulatory Bodies, Donor
Agencies).

The Water Strategic Paper explains the tools anthade for applying IWRM in Lebanon. Its
application should be made with the involvemensaiéntific, technical, economical and financial
instruments which are properly adapted for theadcand cultural Lebanese environment and its
management should be efficient, harmonious anchbathinvolving a vast number of both public
and private bodies partnership (Comair, 2008).

Practical issues concerning the management of lgotedter, industrial water and waste water are
carefully presented in this paper by Comair (2008preover, and since 65 to 70% of water
consumed in Lebanon is used for irrigation, the MENd the WESs have to ensure the construction,
exploitation and maintenance of water related siftectures (reservoirs, canals, galleries and
networks). Comair adds that the WEs has to managebig irrigation projectseaving for the
Water Users’ Associations (WUASs) the management ohedium and small scheme projects.
The matrix of the Water Strategic Paper can bedairthe end in Annex 6.

3.5.3. National Action Plan for IWRM strengthening in Lebanon

A National Action Plan should be conducted in ortterdefine an overall water policy and for
IWRM strengthening in Lebanon. The main topics bistaction plan are related to water
monitoring, data collection and assessment of waWwreover, four domains of action are
described in more details (Comair, 2008).

Technical studies should continue on dam sites ldikks and unconventional submarine springs
(many aquifers in Lebanon are opened to the seaghrsubmarine fresh water springs). The Water
balance (demands vs. resources) should be detetnmrmoge accurately and be available for
decision makers. Water should be rationalized goitnized to be conserved and protected. A
water development and management plan should &blissied in order to reach a better efficiency.

Furthermore, the master plan of water managemeganon should consider the following chart
of actions to be implemented for IWRM strengthenimbese are structured under major themes
(Comair, 2008):

= Information System for the Water Sector
= Adaptation of the Institutions

= Economic Analysis

= Health and Environment

= International Basins

= Projects

Finally, as a long term strategy, an IWRM systertoibe established. The broad objectives of this
water management shall cover the utilization angeldgpment of water resources in an efficient,
environmentally sound, equitable and reasonableneraim order to satisfy society's demand for
water, water related goods and services, as walb aafeguard the ecological functions of water
resources (Comair, 2008).
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3.6. Reflection on Water Sector Reform in Lebanon

Chapter 3 brought into prominence the relationdhgtween water reforms and IWRM. After
describing the current reforms undertaken by theegoment, it showed the role of the reforms in
implementing IWRM.

Since 2000, three main reforms were related dydotithe water sector management: the 10-year
Water Master Plan, the Laws of 2000 and the WatateCDue to several financial (weak water
budget and corruption), political (lack of will, waf July 2006) and administrative (delay in
issuing application decrees) obstacles those refdrawe not met their objectives: only one dam of
the 17 stated in the 10-year water master plan baea constructed, the WEs have not taken total
control over the old AWOs and LCs still, and theté&/a@Code has not yet been promulgated by the
parliament. Moreover, apart from all those problethese reforms have not solved the issue of
management of irrigation schemes. If the largeespabjects are being managed by the MEW, the
medium and small scale projects should be managéuehinexistent WUAs. Indeed, none of those
reforms even tackled the subject of implementingA8U

Therefore, the reforms adopted since 2000 weressacg because they reduced the AWOs and
LCs into four WEs and they put a master plan fonaggng water, however, they are insufficient on
their own because more reforms related to the ioreatf a NCW and implementation of WUAs
should be adopted to meet the requirements fangttnening IWRM.

A first step in this issue has already been takéh the elaboration of a Water Strategic Paper
which is a more comprehensive approach to manager walebanon than the water master plan
because a plan cannot work if it does not fit iatstrategy. Also the European and Mediterranean
community that are working together with the MEW floe elaboration of an IWRM National Plan
to set the water policy of Lebanon is definitelgaod step forward.

J.A. Allan in a lecture at the merged Geographyadepents of King’'s College and SOAS in 2008
expected 25 years to see the effects of reformggsrsince the current reforms in Lebanon are
only 9 years of age, we can look ahead to see itmpzcreforms on IWRM by the year 2025
hoping that the water code would be promulgatethbytime.
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Chapter 4: Water Management Practices in Lebanon

In order to be able to nationally adopt the stratefgestablishing WUAs throughout the country, an
understanding of the current water management ipesctn Lebanon is necessary. Indeed, it is
crucial to value the existing practices and custgniaditions in order to better adapt the strategy
of WUASs establishment to the Lebanese water setlihgt is why this chapter will answer the first

part of the MRQ.

The first section of this chapter deals with thgidkative texts that govern water management
practices in Lebanon. It is a detailed descriptbthe historical background of texts and customs
that ruled over Lebanon since antiquity and thapsk the agricultural water practices for hundreds
of generations. Then, in a second section, a facosde on the actors and institutions that manage
water in Lebanon. As Jean Monnet said ‘nothingassgble without men; nothing is lasting without
institutions’; a detailed description of the rolasd tasks of the two main bodies of water
management in Lebanon: the MEW and the WEs is gealiFinally, in the last section, details are
given about the different agricultural water usewsigor in Lebanon describing the overall picture
of the Lebanese water setting.

4.1.Water is a public good that should be protected and conserved — Legislative texts on
water management in Lebanon

Reading about the recognition of land ownership teddistribution of water in Lebanon and the
Levant during history can be very fruitful becausge can understand how societies evolved
positively in this region around water that congétl a determining element in the constitution of
states, empires and cities. The emergence andrithanibe of the Lebanese political model since
the 17th century was directly tied to the agreentdntillages, families and communities to use
water in a peaceful manner that could be usef@vieryone. This phenomenon started especially
after agrarian stabilization that pushed politieald social partners to cooperate because the
benefactions of water distribution were much mayastderable and consistent than conflicts over
water that could only degenerate into violence destruction of properties (Mallat, 2008b). Karl
Wittfogel (1957) depicted water sharing as a cérgranciple in oriental societies saying in his
famous analysis that ‘in arid or semi-arid landssa@grarian civilizations can persist permanently
and prosperously only on the basis of hydraulimeawy... and this necessitates cooperation on a
large scale’.

Most communities that inhabited Lebanon during dmstwere installed next to fresh water
resources (rivers, lakes, springs...). They haveldped customs and practices to manage water as
a precious natural resource and to adjust it usesrding to the demographic development of the
rural population. Each community tried to find gpeopriate solution to make balance between the
needs and the resources, especially in irrigatidveres agriculture occupied the main activity
(Gedeon, 2007).

Therefore, the principl&ater is a public good that should be protected eodservectonstitutes
the basis of all the legislation that governs watettor in Lebanon and that we find in different
periods of its history (Catafago and Jaber, 2001):

4.1.1. Customs and Habits
As | already mentioned, irrigation management ibdreon was always governed by the agreement

of the different partners on peaceful manners ftbzetwater. These manners were usually
unwritten, were transmitted through generationg have established some rules managing the
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practical uses of water and particularly its exgaloon in irrigation (Gedeon, 2007). The legislator
recognized them as customs and habits.

Customs and habits are constituted by a certairbeuwf rules responding to the common sense of
peoples and recognized with time and with the apgrof generations by the legislator (Catafago
and Jaber, 2001). They have been imposed by contehe conservation of properties and good
allocation of water between users.

Nobody knows exactly the date of origin of thesstoms and habits but what is sure is that they
are older than the 18th century since the firstteuni text available is dated to 1733 (Catafago and
Jaber, 2001).

4.1.2. Ottoman Texts

The customs and habits remained unwritten until finet Ottoman text related to water
management in Lebanon was published in 1733 byoBishbdallah Qhorra Ali. This juridical
treaty was named ‘Summary of the legislation indmdn during theChehab Emirgperiod’” and
contained several chapters on water use, drinkiatgmrights and distribution of common canals
between different properties.

However, it is not until the publication of the MHah code in 1877 that a large part of the
prevailing customs and habits was transformed juatmlical texts. The Majallah code which is
based on customs and habits, Sharia and Napoleoaé&; confirmed that groundwater is a common
property, considered water as a non-sellable goadhich everyone has a right4 - mubal) and
protected the different water sources< - Harim) (Gedeon, 2007). Moreover, water ownership is
acquired by gift, inheritance or occupation and basic legal principles are recognizedyl G~ —

the right to drink) as everyone may quench hisstifnrom both public and privately owned rivers
and 4 Ga — the right to irrigate) as everyone has the rightise public water for irrigation
(Nicolaides, 1888). Some of the Majallah code textscited as references and are still valid today.

Agricultural water management has been regulatedthiey Irrigation Code published by the
Ottomans in 1913. This text, manifestly incorredthnslated from the Turkish, does not follow any
methodological or scientific approach and is unfodtely still in force in Lebanon because not any
significant amendment has been taken to modiffMiliat, 2003). The first eight articles in this
code define the different parts of an irrigationwwk according to the Ottoman system. The
Lebanese legislator has kept some Turkish denomirgatQanat (canal), Yadock (first canal
branching) Khork (first yadokbranching) Aghzalog(water connection)Khandak(ditch), Sawjak
(diversion) Ayak(base)and Oughinunderground canalizations) (Mallat, 2003)

Article 8 of this code differentiates between palgroperty and private property. Article 10 dictate

an obligation to all the owners of downstream lamdaccept the discharge of the water coming
from the upstream land owners which are obligedvoid any damage on downstream lands.
Particulars are also responsible of renovation eledning of the networks which they have
established and used, under the watchful eye ofvéiter agency (Gedeon, 2007).

Moreover, in March 1918, a law related to the repgiand the restoration of the common channels
of irrigation was also published.
4.1.3. Period of the French Mandate (1920-1943)

The bylaw 144 from 1925 related to the public domend the bylaw 320 from 1926 related to the
protection and utilization of public water consté&uthe fundamental texts governing the water
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sector in Lebanon (Mallat, 2003) and are still #dabday; the basic principles established with the
publication of these bylaws being unchanged uwtii.n

The content of these two bylaws is important and far instance dispositions to the
implementation of water users associations (I @ldborate more on this issue in section 5.1). Other
important texts (decrees, laws and bylaws) reldatethe water sector has been also published
during the French mandate concerning for instangearicular regulation of irrigation water
distribution in the plain of Baalbeck (decree 18@/2) or the establishment of a WUA in the
Walnut River (Nahr el jaouz) (decree 65/1943).

Due to the absence of planned irrigation projectsng that period, all the elaborated legislations
have been general and haven’'t matched the purdodeveloping the agricultural use of water
(Gedeon, 2007).

4.1.4. Post-Independence Period (1943-1975)

After the independence of Lebanon that was prodéimn the 2% of November 1943, several
texts related to the organization of water managena@d practices were elaborated; the most
notable one being the decree 14438/1970 that argdnihe uses of underground water according to
the article 6 of the decree 320/1926. Indeed, matspy the underground water is essential for the
agricultural production, especially in the regiavisere there is no possibility to explore any source
of water and where no irrigation development plllase been implemented (Gedeon, 2007).
Consequently, and despite the absence of a cletfwodwogy, this decree has constituted the first
important approach for organizing the exploitatioh underground water in Lebanon and the
regulation of its utilization (Gedeon, 2007).

The post-independence period assisted also toréagian of the Litani Water Authority (LRA) in
1954. The Litani project constitutes one of theangublic realizations of the last 50 years andthu
required the creation of a special public establisht with four important missions (Mallat, 2003):

= To execute the Litani River Project including iatgpn, marsh draining, potable water,
hydroelectricity, in accordance with the servicéthe state and the support of the American
technical mission (Point Four Program).

= To establish a junction network between the elegkrnits in Lebanon.

= To establish transformation stations and distrdyutetworks in Lebanon.

= To exploit the different phases of the projectaahnical and financial aspects.

4.1.5. War Period (1975-1990)

The war stopped any project to be executed limitbpgimal exploitation of water resources;
especially the second phase of the Litani Projeat was already planned. Apart a text regulating
control of pollution by the ministries of HealthchRnvironment, no water-related texts were issued
during this whole period.

Moreover, a lot of damage has been done on hydranfiastructures and a lot of illegalities
occurred in underground water prospection.

4.1.6. Post-War Period (since 1990)
After 15 years of civil war, Lebanon has been fdrte review many dispositions related to water

use to recapture the missed period of war. Theakkshment of plans, projects and legislations,
constituted a necessary step (Gedeon, 2007) thrat wade concrete in 1996 by the promulgation
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of a series of decrees related to the restructwfnexisting AWOs. Many important actions were
also taken during that period starting with thengigant collaboration of the World Bank that lexd t
the modernization of the Qasmieh-Ras el Ain irimaiproject in 1998, the execution of the South
Beqgaa irrigation scheme and of course the creatidine famous law 221/2000. The impacts of this
law to the agricultural water management practivese already mentioned in details in section
3.2.2.

4.2.Current Water Management Framework of Lebanon

4.2.1. The main actors of water management in Lebanon:

The government authority responsible for water amaditation in Lebanon is MEW (formerly
MHER). Its several departments cover irrigationtexaupply, research, development and planning
activities. However, other related or independestors and institutions are also involved in the
water management sector. Their responsibilities iaterrelated and therefore it is difficult to
discern a clear authoritative system linking proyated decrees to the corresponding and
appropriate agencies (Comair, 2006). They are thesthere below.

= The Ministry of Energy and Water (MEW)

The MEW, formerly the Ministry of Hydraulic and Eleic Resources (MHER), is the main actor
of water management in Lebanon since it prepardspats in place the general water policy and
executes the projects. When this ministry was eckat 1966, its objectives were mainly related to
the execution and generalization of projects, apgbn of laws and regulations and control of
AWOs and concessions (to be noticed that the kastession was bought by the state in 1982).
Nonetheless, the law 221/2000 presented two inftan&ato the MEW (Mallat, 2003):

- the recognition that ‘ the protection of the natusater resources and its development
towards the conservation of the environment andystems are considered of fully right
public utility’ (article 1 of law 221/2000)

- the determination of the missions of the ministnyrelation to the hydraulic resources
correspondingly to the dispositions of the arti2leof law 221/2000 (study supply and
demand, and global situation of the water resouircégebanon; prepare the national water
master plan; design, implement and operate largealyic facilities; conserve and control
the water resources including surface and undengrowater; exercise administrative
supervision over the WEs and the LRA) (Comair, 3006

The MEW is constituted of two General Directiongi¢de 2 of law 20/66 and law 247/2000): the
General Directorate of Hydraulic and Electric Resea (GDHER) responsible for research, studies
and implementation of large-scale projects and@beeral Directorate for Exploitations (GDEXP)
responsible for supervising WEs, overseeing thelipudstablishment, for administration and
financial aspects and for mines and quarries (CQra@06).

Four services and two directorates are directlynected with the GDHER: the administrative
department, the planning service, the electric mgent services, the environment services, the
directorate of technical studies and the direcéoratt water which is responsible of studying,
executing and supervising irrigation and potabletewaprojects. The MEW organizational
framework can be found in annex 7.
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= The regional Water Establishments (WES)

The four regional Water Establishments (Beirut Blalint Lebanon, North, South and Begaa) have
been newly created by the law 221/2000 after thegimg of the 22 AWOs and the 209 LCs,
although the application decrees were not issuéitl@Qotober 2005. The merging of the AWOs is
not a new idea, rather it has already been propws&€72 by the government to reduce costs and
have better communications.

Indeed, many AWOs were only covering a small a®8&@ of Qoubayat for instant® and thus
did not have the means to create an accountingexhmical service inside their office. Now, with
the merging of all those AWOs, the new WEs will firerom higher returns and will be able to
provide better management.

The law 221/2000 gave the new WEs a higher flexybtio work and to manage water more
efficiently. They have now the responsibility of naging irrigation, potable and waste water within
their area. Only the WE of the South is not respgiasof its irrigation water, the LRA will take
care of it.

= The Litani River Authority (LRA)

The Litani River Authority was created by a law psiived on the 14th of August 1954 and was
established with four important missions that wexelained previously in section 4.1.4. In 1955,
the LRA was given the technical and the financiaver for operating and exploiting all Litani
River Basin related projects. In 1962 this powes watended to include a water development plan
for all the Litani/Awali basins and the area betwdge international Beirut-Damascus road and the
southern Lebanese boundary (Comair, 2006).

The law 221/2000 intentionally disposed in itsatticle that the LRA will remain bound to the law
of 14/8/1954 concerning the development, manageashtexploitation of irrigation schemes and
associated works in South Begaa and South Lebartat.is why today the WE of the South is
only responsible for potable and wastewater managem@nd not irrigation water. The LRA also
monitors and measures rivers flows throughout tentry (Allison, 2005).

= Other Ministries

Other ministries are also involved in the water aggment of Lebanon. Some have direct impact
on water management practices such as the MirostPyblic Health (MPH) that has the mission to
watch over the protection of the consumer by cdimgp potable water and monitoring pollution;
the Ministry of Environment (MoE) that fights agsirpollution (Litani watershed for instance) and
misuse of natural resources like water and the d¢ypiof Agriculture (MoA) that deals with
aspects such as monitoring of irrigation water ifpatesearch, extension and training for optimal
utilization of water in farming.

Others have indirect impact such as the MinistryPablic Transport (MPT) that manages the
meteorological stations in Lebanon, the Ministrylofiustry (Mol) that regulates water uses by
industries (10%), the Minister of Information (MHhat plays an important role in awareness raising
campaigns, the Ministry of Administrative ReformdAR) that participates in elaborating new
texts and legislations and the Ministry of Foreffairs (MFA) that plays an important role in
negotiations over international transboundary vgater

19 Bassam Jaber, personal communication
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=  Universities and Water Research Centers

Lebanese Agricultural Research Institute (LARI),ridgltural and Research Education Center
(AREC), academic agricultural faculties (AUB, URJSEK and UL) and water research centers
(CREEN and WEERC) intervene principally in four dmins: formation, research, trials & controls
and seminars & conferences (Catafago and Jabet).200

= Non-Governmental Organizations (NGOS)

NGOs usually play the role of assistant in needglrareas. However, after the war of July 2006,
NGOs started to seek for external donors to acdasm@ master relief plan in Lebanon and
especially in the South.

That is why several NGOs such as AVSI (AssociatbrVolunteers in International Service) or
GTZ (German association for Technical Cooperatisaje involved also in water related projects
and WUAs establishments. | will talk more about itmeolvement of NGOs in the implementation
of WUAs in Lebanon in the'5Chapter.

= Water Users’ Associations (WUAS)

Several WUAs have been created in the last 10 ymaidsebanon and they are contributing
positively to the agricultural water managementthe regions they are acting. Chapter 5 will
elaborate more on their roles and actions.

= Farmers

The farmers are considered to be the base stoak thie agricultural water management practices
since they are at the bottom of the pyramid of risctavolved in Lebanon. They are working their
land and they are managing their water inside theperties, and they have been doing this for
hundreds of years. They transformed the mountaittsa huge fertile amphitheatre where water
flows from everywhere (Volney, 1787), they survivadhis region despite the Ottoman occupation
by just farming and finally they perfectly usedstiiirecious water through practices that scientists
are still today trying to understand. This is &ute to the Lebanese farmers that | will analyze in
section 5.3.1.

= Other Actors

Other actors involved in the water management exin Lebanon but at a minor degree include
the several United Nations (UN) agencies (FAO, UNBESCWA...), the municipalities (they
generally manage the wastewater network but sontbesh such as Deir el Qamar or Baagline
conserved their function of distributing potabletevan their district (Catafago and Jaber, 2001)),
the National Council for Scientific Research (NCSRated in 1962, the Council for South (CS)
created in 1970 to help the population of Southarem that was under Israeli occupation and the
Council for Development and Reconstruction (CDRgated in 1977 after the abolition of the
Ministry of Planning (MoP). The CDR has the respbitisy of selecting, in cooperation with line
ministries, the institution or combination instituts required for implementing projects financed by
donors (Comair, 2006).

4.2.2. Effective water management in Lebanon

It may be obvious after enumerating all the actdravater management in Lebanon that wader
somehow managed. However, we should not rely owardt appearances and on the amount of
actors involved because actuatly oneis effectively managing water in its formal defion.
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It should be clear that MEW and WEs are the mawegament authorities responsible for water but
in fact they are not fully managing this water. ded, Water Establishments in Lebanon do not
functions like River Basin Agencies (RBA) and ththgey do not control their own budget, they
cannot control or stop pollution over their basih®y cannot put the laws or regulations speatfic t
their basins and they cannot control land use oggobr socio-economic factors. The WEs are only
companies delegated by the government to provideces to the consumer (irrigation, potable or
waste water). For instance, if somewhere in upstrégani, someone is polluting the river, the
LRA does not have any power or means to stop hinocadopt measures against hiniThe
responsibility of this goes back to the MoE althougis issue concerns the Litani River and the
LRA directly.

The problem of the assignment of responsibilitigerovater management in Lebanon is closely
related to the political framework of the stateWhen the whole governmental body is heavily
centralized, it is difficult for the ministries am$pecially the MEW to delegate and transfer power
to regional authorities as it should be in a daedized system. That is why WEs are still closely
tied to the MEW and WUAs are facing difficultiestlvthe administration as we will see in chapter
5.

The creation of RBA could be a solution to answer question if anyone is actually managing the
water and will definitely be the answer for the domplementation of IWRM in Lebanon as
already stated in section 3.4.

4.2.3. The Water Establishments

4.2.3.1.The Autonomous Water Offices and the Loc&@ommittees: a heritage from
the past

The Autonomous Water Offices and the Local Comm#teere meant to be merged under the four
new WEs according to law 221/2000 and were supptwsdsappear gradually within two years of
the law enactment date. However, due to techniadiministrative, and financial constraints
encountered by the new WEs, some of those AWOd @&sdare still functioning. That is why | am
talking about them in this section.

The organization of the AWOs and their relationthwhe old MHER are governed by the decree
4517/1972. Their mission consists of exploiting faydic and electric projects executed by the
MHER and this under the latter's tutelage. In treb&nese jurisdiction, administrative tutelage
differs from civil tutelage in the sense that thiaistry can only approve or rejects AWOSs decisions
and cannot modify them whereas the tutor in caaV lundertake all the actions of the person under
tutelage (Catafago and Jaber, 2001). The goalisfttitelage is to protect the legality and other
national public interests (Jaber, 2001).

According to Comair (2006), under MHER tutelage, A& Os operated with various degrees of
autonomy (a list and geographical map of those AWé&sbe found in Annex 8); 209 water and/or
irrigation LCs, created during the war between 1%8wW 1990 to cover the absence of the
government to manage water, were under the tutelbigee AWOs. Out of these 209 committees,
18% were for potable water, 60% were for irrigatitd% for both potable water and irrigation and
eight percent had no clear mandate.

The role of the AWOs was mainly charged with mamagyet of potable water (setting water fees
for instance), under the supervision of the MOEWept for three RWA (Batroun, Barouk and

1 Selim Catafago, personal communication
12 Selim Catafago, personal communication
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Baalbek/Hermel which also dealt with irrigation)af@air, 2006). On the other hand, the role of the
LCs was restricted to the operation, maintenaredglilitation and renovation of the networks and
equipment.

An interesting point is to be noted: those LCs wgeaerally created over a small river, a village
spring or a local well; out of these 209 LCs, therere 25 Irrigation Committees efficiently

undertaking the O&M tasks. These Committees couwalsilye form the nucleus of the proposed
implementation of IWRM based on Water Users’ Asations (Comair, 2006).

4.2.3.2.What is the role of the new regional WateEstablishments

The new regional Water Establishments were crelayesherging all the old AWOs and LCs into
four WEs for better communication and administmtigsues. Article 3 of the law 221/2000
concerns the creation of five ‘Water ExploitationbRc Establishments’ more commonly and
informally called WEs. They will be responsibletbé following actions (Comair, 2008):

Hydraulic projects in their respective areas

Financial investments requirements

Project design along with the master plan framework

Execution of the water networks

Operation and maintenance of all water infrastmastuncluding wastewater collection and
treatment plants

= Tariff collection for all water sectors

= Quality control of drinking and irrigation waterdsludge treatment of wastewater

The law 241/2000 corrected the previous law (231ytating that the WEs are four and not five:
Beirut and Mount Lebanon (Head Quarter in Beirdd, 800 subscribers), North (HQ in Tripoli;
90,000 subscribers), South (HQ in Sidon; 110,008ssubers) and Begaa (HQ in Zahleh; 65,000
subscribers). The Law 377/2002 amended also th¢dad) that was corrected by the law (241) by
focusing more on the waste water domain and rermrthe WEs as: ‘Water & Wastewater
Exploitation Public Establishments’.

Although the law was published in year 2000, thesjaents and the six members of the WEs
Boards were only appointed late in 2002 delayirggdfiective application of the law. The WEs are
supposed to take over the management of the ioiggbotable water and sewerage schemes, but
due to the technical, administrative and finanaahstraints, they are physically not able to
undertake these tasks bestowed upon them by th€CQawair, 2006). The management of the
irrigation as well as the sewerage schemes isistilhe hands of the GDHER, AWOs and LCs
because many AWOs have not yet been connectedhveithew WEY’.

4.2.3.3.The outcomes of the merging of the 22 AW@so four regional WEs

If we look carefully at the functioning of the AWQ@gnce their creation and especially after the end
of the war in 1990, we can understand from what¢h8WOs were suffering and why their
merging under four new regional WEs was neces$aatafago and Jaber, 2001):

= Concerning management practices issues, everytlépgnds on the state of the hydraulic
infrastructure. Most installations have been coneplebefore the start of the war in 1975,
and if those projects had a prescription perio@®f¥ears, it is clear that today they cannot
fulfill the increasing requirements. The leakagethie networks reach sometimes 50 %.

13 Georges Kadi, personal communication
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= On the administrative and financial levels, therage staff age is 55 years and employment
has been restricted by the government. Financtahamy is discussed and only four out of
the twenty-two AWOs had a certain financial equilim (thanks to the potable water
revenues). The high number of AWOs led to a bigglarg limiting the establishment of
financial and technical departments in several AWOs

That is why the government already thought in 18/ #ferge those AWOs into four or five WEs
(see section 3.1). In 2000 however, the law 22X02@hcretized this need after almost thirty years
of struggling. The idea behind these reforms waes rkduction ofa priori (independent from
experience) control on water management practicddl®e augmentation af posteriori(based on
empirical evidence) contr8l

However, although the law has been voted on May02@0is not until October 2005 that the
application decrees have been issued; and becétse katest events that happened (War of July
2006...) some AWOs or LCs have still not been coreteatith the new WEs. Moreover, no
application decrees were issued still to open tag for the employment of qualified engineers and
technical staffS. Nevertheless, at the end all the AWOs and LCd disappear and there
management will be in the hand of the new WEs #natin control of irrigation water, potable
water and wastewatér

Furthermore, the issue of who is actually managvager in Lebanon (see section 4.2.2) resurges
when Dr. Selim Catafago calls for the evolutiontleé WESs from production and water services

providing to effectively managing water in the manwof the Basin Agencies. Besides, Dr. Adel

Cortas look at the WEs in another way; he thinlkd the merging of the AWOs and LCs into four

regional WEs is a good and important step, howedwercalls for the separation of potable water
services from irrigation water management becaudabfe water gives more revenues in faster
time and this diverts the Wes to focus only on pletavater services.

4.3. Agricultural Water Uses and Practices in Lebanon

Before tackling the issue of implementation of WUiAsirrigation schemes, it would be wise to
have a clear holistic picture of the different attagricultural water uses and practices in Lebanon

4.3.1. Acquired Rights on Water: tradition & water allocation

The general principle of hydraulic resources inadmdn is founded on the recognition of the state
being the owner of the public domain by virtue efated legislative texts and recognized legal
exceptions (Mallat, 2003). The public domain hasrbdetermined by article 2 of bylaw 144/1925
where the state has been attributed the integraéwship of all hydraulic resources of the Lebanese
territory (waterside, bays, streams, groundwatewithin the limits of the private ownership and
the acquired rights on water as defined in artctd bylaw 144/1925.

In the Lebanese law, private ownership of water lbaracquired through heritage, donation, and
purchase or acquired rights on water before tHe &&May 1926 (Mallat, 2003). This status quo
has its roots in the Majallah code who specify dlequisition of a permissible good that has no
owner — in this case water.

The bylaw 320/1926 has recognized the acquiredsigh water who dates back to the Ottoman
period. The Ottomans used to give land parcelsigie of irrigating ¢4 - profit) from a close

4 Bassam Jaber, personal communication
15 Nabil Chemaly, personal communication
16 Bassam Jaber, personal communication
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source of water (spring, stream or river) and thlghtrof constraint i)l — water passage
constraint) to the neighboring land parcel. Whibma@eding to the state the exclusive ownership of
water resources, the legislator thought well tolayuta certain number of customary rules of
possession and utilization of watab antiquo (the old remain in seniority}) This legislative
exception has been consigned in the article 3 tdwby44/1925: ‘persons having, on the public
domain, rights of ownership, usufruct or use of ekapursuant to the old traditions or legal
documents will keep these rights’. Indeed, any gerhat could justify rights on water acquired
before the 26 of May 1926 keeps those acquiredsi@allat, 2003).

Practically, how are those acquired rights on waédlected in the current water management
practices in Lebanon? First, it should be cleat #wuired rights on water only concern land
parcels that were already irrigated during the @#o occupation (small-scale irrigation schemes)
such as the western hillside of the mountains wherst of the 2000 springs of Lebanon are found.
Newly irrigated lands by modern irrigation projestsce the French mandatee tackled in the next
section.

In Lebanon, all land parcels are classified aseeitttigated (i (=) or non-irrigated land {=_
Jd=). On theproperty title ¢l xi) of every land parcel are mentioned the dutieateel to the
rights of profit and passage constraint: sourcevatier, irrigation canal, valves.The water of the
concerning source (spring, stream or river) isritigted to all the land parcels of a neighborhaod,
village or more following a specified schedule lthea s (round) and))x= (time).

Local princes, notables or wealthy persons who hixeloped canalizations at their expense have
thereby acquired water distribution rights thatytbeded over time to purchasers and users together
with the land (Mallat, 1995). Those acquired rigbts water given to land parcels are directly
related to the families that own those lands. Retance during the irrigation period, in every run
(from one to several weeks) families will receivéfedtent times (from hours to days) of access to
water. Nobody knows why a family is getting morartranother one or has the priority on other
families because the repatrtition of times datesk bad¢he Ottoman period and finds its roots in the
feudalism (see Box 2).

The person responsible for water distribution es¢h: (gateman or ditch rider). He is generally a
resident of the region, aged less than 60 yeamd,pard by the families. He is protected from
conflicts over water distribution by a letter otcaptance signed by all the families and approved by
the concerned mayor.

Box 2: Water allocation according to acquired right on water on the Khrayzat sources
(Gedeon, 2007)

The Khrayzat sources are located south-west ofb¢hiKanafar village at 940m of altitude. The
irrigation scheme is located in the Litani wateslamd water is distributed to all the lands having
acquired rights through two canals. Every Hectdrdéand has the right to be irrigated for B0
minutes (time) every 9 days (round) for ‘Abou EZzeanal and every 10 days (round) for ‘Al

Sakiyeh’ canal.

The allocation of water is as follows:

- Abou Ezzeh canal: 3 days to each of the Karamhgldames families and 1 day for each of the
Hatoum and Nouaim families and Kefraya village. iDgithe dry years, they add 1 day of irrigation
to every family and the round become of 13 days.

- Al Sakiyeh canal: 3 days to each of the Karam lsilghames families and 1 day for each of the
Hatoum and Nouaim families as well as 2 days fgh®ae Village.

" Hyam Mallat, personal communication
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Village elders and ecclesiastics usually parti@pat resolving conflicts and problems emerging

over water distribution that are sometimes deallynetheless, reconciliation was always called

after and everyone prayed on the buried (this i$ pRthe tradition). This agreement between

villages, families and communities to use watea ipeaceful and useful way was the basis of the
emergence of the Lebanese agriculture since thensmanth century as Mallat (2008b) explains it

in his article about the recognition of the propermd repartition of water.

4.3.2. The irrigation schemes: old and small, and new anthedium

‘In Lebanon we only have old and small or new aratiimm scale irrigation schemes’: This was the
first thing Dr. Bassam Jaber said to me when It firet him at MEW. Indeed, hydraulic
infrastructures are not near to the abundant fapfecipitation and water availability.

According to Comair (2006), irrigation potential iiebanon (total cultivated area), based on soil
and water resources, was estimated in 1999 at @6h@. The total net irrigated area (including
occasional irrigation and house gardening) wasnegéid at 104,010 ha, of which 90,000 ha were
equipped irrigation areas (55,500 ha of old trad#il gravity systems and 25,500 ha of pressurized
system&®). The FAO/MoA census (2000) estimated between®®@ 10,300 m3/halyr the needs
of water per hectare and per year depending orctitesated crops, irrigation techniques and
climate.

Based on previous information and on studies froEMMand the World Bank, there is sixty seven
irrigation schemes, covering 6 large scales (oW#02ha: Akkar Plain, Yammouneh, Denniyeh,
Qasmieh-Ras el Ain, Qaa, Canal 900) and other meditale schemes (between 80 ha and 1,000
ha). Assuming that the rest of equipped irrigaoea consists of small-scale irrigation exploitgd b
individual farmers, the total net and equippedyation schemed areas is showed in table 2 and a
list and map of irrigation schemes can be foundnnex 9.

FAO/MoA census (2000) also gives irrigated areasgified by different sources of water such as
surface water and groundwater. 48% of the totalmwel of water consumed for irrigation is
supplied from surface water, while 52% are withdrdwom groundwater aquifer according to the
census. Moreover, it is interesting to notice tdhtvater diverted from surface sources are used fo
surface irrigation, whereas water extracted froougdwater resources are used in these manners:
43% for surface, 45% sprinkler and 12% for dripgation systems; the main source of irrigation
water being the Litani River and the Litani-Awatimplex of water resources.

Equipped irrigated area
Net irrigated Large & Medium Small
Area area schemes Schemes Total
North Lebanon 30,000 N/A N/A N/A
Beirut & Mount
Lebanon 11,000 N/A N/A N/A
South Lebanon 21,000 N/A N/A N/A
Beqaa 42,000 N/A N/A N/A
Lebanon (total) 104,000 65,600 24,400 90,000

Table 2: Net and Equipped irrigation schemes areairf ha) in Lebanon according to Comair
(2006 & 2008)

According to Comair (2006), the MEW in collaboratiavith LRA has proposed the construction of
thirteen new irrigation schemes to use existinglalvke water resources more effectively. The total

18 Kamal Karaa, personal communication
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equipped irrigated area will account for only 11@tha after completion of all of the proposed
schemes because most of schemes deal only withowament of existing irrigation systems
aiming at maximizing utilization of available sutawater with modernization of irrigation system
to improve irrigation efficiency.

Concerning irrigation practices in Lebanon, it dddoe clear first that a large variety of crops are
being planted in Lebanon because of the multitddeioroclimates and availability of fertile lands.
Lebanon appears in many top twenties of largestymers in the world for several crops (cherries,
cucumbers and squash), notwithstanding its smed.daCrops varies from regions to another with
citrus and bananas being planted in the coastalsplalives in Koura and Marjeyoun, stone fruits
in the mountains, tobacco in the South and maiagtpes and all kind of vegetables in the Begaa
Valley (during Roman rule, the Begaa Valley (antidarsyas) was considered to be the granary of
Ancient Rome).

Unfortunately, most of the Lebanese farmers atkusting old irrigation techniques in their lands
and thus they usually over irrigate and contribiatethe depletion of this scarce resource. The
proper utilization of water by using tensiometeand ather measurement devices is a task that many
NGOs have put in their objectiVv8sAccording to FAO (2008), surface irrigation, mgibasin and
furrow irrigation, is practiced by farmers on 53)5Pa (70.4 %). It usually comprises diversion
structures or simple intakes on streams or spriogsn concrete main canals and earth or concrete
secondary canals. Sprinkler irrigation is practioed21,000 ha (23.4 %), especially for potatoes,
cereals and sugar beet in the Beqaa Central Plaerenthose crops are subsidized by the
government. Micro-irrigation is practiced on 13,008 (6.2 %), especially in North Begaa (Qaa
region) and in the coastal region where most firges such as grapes, citrus and bananas are
planted.

4.3.3. Groundwater Exploitation

The Lebanese soil consists of about 70% of calcareacks dating back from the middle Jurassic
to Eocene. Those rocks are generally cavernoustones (Abdallah, 2002) and mostly fractured
due to karstic geological complicated nature ofdbentry (Comair, 2008); these facts enhances the
infiltration and penetration levels of water (Sn@aver is the principal source contributing to
groundwater recharge which is around 3.2 km3) &l flhe underground confined and unconfined
aquifers. Eight major aquifers can be consideretebanon totalizing a groundwater volume of
1.36 billion cubic meters; a map and a list of thean be found in Annex 10.

Groundwater prospection constitutes an essentaltéathe agricultural activity particularly in the
regions insufficiently endowed with the necessdtgraative resources or which are not object of
adequate development plans (Mallat, 1995). Already1926, the bylaw 320/1926 foresaw the
possibility for the citizen to prospect groundwagmovided that he asks a permit from the
administration (Mallat, 2003). However, with timadadue to the increased necessities, a specific
legislation on groundwater exploitation was pronaitkgl: the decree 14438/1970. Notwithstanding
the fact that this decree was written rapidly withan in-depth methodological plan, it constitutes
still a first approach to the organization of grdwater since it has regulated the allocation or
dispensation of prospection permits (Mallat, 2003).

People in Lebanon started long time ago to handadills in order to get water for either private
use or for irrigation (a few hundred are still ftiinoing with a relatively low capacity (less thad 2
I/'sec)). They found in this technique an easy awliied way to get water all the year round and
since irrigation projects were absent from theitteny, and areas in the coastline or in the Begaa
valley did not have acquired rights on a close s®wf water, private well digging proliferated.

19 Maher Bou Jaoudé, personal communication
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During the war also, and due to the chaotic enwviremt, the number of illegal wells jumped
drastically. It is not an exaggeration that the bamof wells drilled since 1980 is more than the
number of wells drilled in Lebanon since its existe (Khair et al., 1993).

The major pumping of groundwater is done by ab&@d02wells situated in the agricultural areas of

the South, Begaa and Akkar. Other wells, estim&betde about 1000, are scattered in the area
around Beirut (Abdallah, 2002). The depth of thes#ls varies from 50 to 300 m with a discharge

range of 20 to 80 I/sec depending on the aquifee dver pumping from these wells is considered

as the major reason of salt water intrusion (Alzdal2002) as well as pollution from waste water

and agricultural practices

4.3.4. Mountainous hill lakes

Hill lakes are small earth dams arranged by mareyTare usually situated at the level of
depressions between hills, which allows the cadlbecof rainwater and brooks. Their establishment
and their promotion are an interesting strategiciagh allowing the mobilization of the natural
hydraulic resources in order to answer the uncgbsincreasing requirements of water, as well in
agriculture and industry as tourism.

In Lebanon, hill lakes or artificial ponds are numes in elevated mountains (usually at an altitude
above 1200m) where fresh water springs are notadblai(see Annex 11). They provide water for a
lot of orchards where apples, cherries, pears amdgare extensively produced and by that offer
the villagers a respectful and worthy breadwinning.

The idea of building earth reservoirs have beetmbed by late parliament member Fouad Lahoud
who built the first hill lake in Kfarselouan in 188. Thereafter, farmers started to build more hill

lakes with the help of the Green Plan and their mermow exceeds 500 with capacities between
5000 and 60 000 m3 and a total storage volumeSoME&EM (Green Plan, 2000). The construction

of a hill lake is not a difficult task and do nabst more than 10,000 US$ (An Nahar, 2005).
Farmers found this technique profitable since #iawater collected during the winter help them

irrigate their lands till the end of summer and stimes even in October.

The hill lakes represent a useful replacement &nglbecause, for instance, water collected in the
hill lakes of Kfarselouan only are evaluated to CTMF'. Moreover, several new hill lakes have
been constructed in North Begaa region to collettomly rain water but groundwater also: WUAs
have been created around the schemes also (seensebt5.1, 5.5.3 and 5.5.5). The MEW
understood the importance of those small, easyirengbensive reservoirs and that is why in its 10-
years water master plan it calls for the execusind implementation of those hill lakes (see section
3.2.1)).

Moreover, the construction of earth reservoirs @iredutilization of the water it collects could be a
serious option that a lot famers would adopt t@ giooundwater exploitation that is becoming an
environmental unfriendly expensive technique (duthé increase of fuel prices).

4.4.Reflection on Water Management Practices in Lebanon

This chapter was important in showing the histdrarad present water management practices in
Lebanon because it is crucial to understand thahete water setting before starting any process
of implementing WUAs. Indeed, the first part ofsltihapter showed how several historical events

2 plato Hatoum, interviewed by An Nahar (2005)
2L plato Hatoum, interviewed by An Nahar (2005)
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shaped the behavioral practices of managing wateelbanon. The customs and habits and later on
the texts and laws determined and influenced tlieseoof management of water. By understanding
this, one can easily study the implications of itt@lementation of WUAs as shown in the next
chapter.

In Lebanon no one is actually effectively managimg water but almost everyone is involved in the
organization of the water sector. Indeed, althotlghMEW and the WEs are the main bodies of
water management in Lebanon, they unfortunatelynoib manage watersheds but only regions
providing simply services. There is no such thisgle French example éigence de Bassimand
the prerogatives are lost between the MEW, the WiesMoA and others. Nonetheless, WEs are
the recognized official bodies responsible for watenagement in the different regions. They are
replacing the old 22 AWOs and 209 LCs and theybaeoming more independent. The merging of
the old offices into four regional WEs was defilyitas good idea because it considerably reduces
the administrative paper work and financial wastel & allows for the creation of technical
departments with qualified engineers. However, alsd due to political interventions, not all the
old offices have been linked to the new WEs yetsT$ unfortunately slowing down the whole
process of reforms undertaken 9 years ago. Thatsesregrettably having a negative effect on the
establishment of WUAs.

Finally, this chapter describes the different agtioal water uses that are currently adopted by
farmers in Lebanon. One can have a holistic pictdirdne overall Lebanese water setting and thus
understand the challenges in front of the imple@n of WUAs since most of the Lebanese

farmers are more and more depending on other sowfcevater than the shared canals such as
groundwater exploitation or hill lakes. Neverthsleacquired rights on water and existing or

projected irrigation schemes still constitute 10f4he Lebanese territory. Those schemes require
eventually the establishment of WUAs for optimizihg utilization of water.
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Chapter 5: Water Users’ Associations in Lebanon

This chapter, which refers to the second part ef MRQ, deals with WUAs in Lebanon. The
general objective of this chapter is to show thpaot and the effect of the establishment of WUAs
on the strengthening process of IWRM.

This chapter starts with the legal and juridicamptications and complexities for establishing
WUASs in Lebanon. Then a description is given of iiieny ways initiators (individuals and outside
partners) adapted to the juridical gap. Moreovectisn 3 deals with other obstacles towards
WUAs implementation in Lebanon such as the behawioithe farmers or the political and
administrative issues. Then, before analyzing tkistiag WUAs, a description is given on the
optimal role of WUASs in Lebanon. The last sectidritos chapter identifies all the existing WUAs
in the country and analyses four of them, whichtaeemost advanced and well referenced. The
impact of the functioning of those WUAs on theirrsunding environment is also stated.

5.1.Legal Context of WUASs in Lebanon:

5.1.1. Decree 320/26: a complex regulation for WUAs actities

Creating a Water Users’ Association is not alwaysasy task especially when there is no legal
base for it, and related legislative texts areegitomplex or outdated. This is the case of Lebanon
where the only jurisdiction over WUAs dates backh® French mandate.

Indeed, the French elaborated the same text fomray Morocco, Algeria and other colonies
based on the French Syndical Association (govebyeatie law of the 2Lof June 1865). The latter,
that finds its roots in the Visigoths principlessimever been adapted to the local specificitieéleor
social realities of the countries (Gedeon, 2007hrédver, this text has never been updated in
Lebanon since that time and is unsurprisingly duwiomtext.

The by-law no 320 published on the™26f May 1926 by the French High Commissioner Hetey
Jouvenel (and that had a force of law since noigradnt was existing) foresaw in its sixth title
(articles 30 to 56) the possibility of constituti®yndical Water Users’ Associations (SWUAS) in
order to undertake the following work enumeratethmarticle 31.:

Protecting from seasonal or permanent water cowsascially the dangerous ones
Cleaning, deepening, rectifying and straighteniegssnal or permanent water courses
Drying and draining swampy and unhealthy wetlands

Sealing and filling of swampy wetlands

Irrigation

The process of creating a SWUA in itself is a cawptsue since several administrative conditions
should be filled. The request should be addressdiget president of the state (at that time Lebanon
was not yet a Republic), studied by the MinistryPafblic Work (the MHER was only created in
1966) and approved by the users, the head of npafittes and the ministries of finances,
agriculture and public works. Even so, if the SWWAs not accepted, it could still be created by a
decision from the president of the state for publalfare reasons. In addition, the users should
represent at least the quarter of v&ue of the real estateor half of the users should own a quarter
of the area. The constitution decree of the SWUAukh state the projects to be executed, the
budget and the taxes. It should function diligerdtiherwise the government will take over the
management of the area.
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It is important to know that bylaw 320/1926 shouidt be confused with the Law of the
Associations published in 1909 (because it falldenrthe Special Law (see section 5.2.2)) and
neither with the Working Code of the unions pronatdgl as a law in 1946 because the term
‘Syndical’ in SWUA only means a gathering of peoatel not a council of unionists

Nevertheless, since 1926 only one SWUA was creayatie decree no 65 published on th& o
August 1943 and signed by the president of thee statLebanon Petro Trad. This SWUA was
created in the northern region of Batroun, Koublal &elaata for the utilization and the
management of the irrigation scheme of the WalnwelR(Nahr el Jaouz). Not only was this
SWUA the only one created in more than 80 yearstbuaictivities do not seem to have affected the
region als6®>. Undeniably, if there was only one associatiormlgiighed on the basis of the bylaw
320/1926, this is undoubtedly because the estabéiah of similar associations caused until now
much local and regional irritabilities - without ev counting the lack of information and public
orientation in this fielf.

Indeed, this bylaw has included many administrateenplications: in fact, the heavy routine
procedures make it not applicable at all. One efdbmplex points raised was the direct supervision
of the ‘President’ of the country in the differephases of creation, implementation and
administration of the WUA (Gedeon, 2007). Anotheajon complexity that turned out to be
crippling concerns the fact the SWUAs are in faahdl Owners Associations since articles 30 and
32 refer only to land owners according them thatrig cooperate together in a determined area to
establish a SWUA.

Finally, in addition to all its complications, thglaw 320/1926 does mention the ‘value of the real
estate’ without bringing any clear definition tostould a parcel of land be valued accordinggo it
area or to its agricultural yielt??Moreover, and unsurprisingly, since this text bagn written
originally in French, it has been unfortunately lganianslated into Arabic deluding for instance
public and general utility (for instance: publie'{ll) vs. generalif sell))?°.

5.1.2. Proposed reforms for the legal basis of WUAs

In the current legal state, a SWUA cannot thusteristhen only in the condition of exclusively
gathering land owners which is quite impossibléhia actual Lebanese land ownership setting (see
section 5.3.2). Therefore, it is necessary to beage reforms to the bylaw 320/1926 or create a
new law that will supersede it.

Dr. Cortas who called for the creation of a Natiolnagation Authority (see section 3.4) already
proposed that in the law creating this NIA, a ckapthould be reserved for WUAs cancelling the
old bylaw’s prerogatives, updating its content arabrporating the WUAs under the NIA.

According to Mallat, almost all the water legislaitexts in Lebanon are excellent because they
preserves the customs and habits and the traditooryg the text related to WUAs is bad. That is
why in 2006, under the supervision of the EU-fungegject ‘Institutional and Social Innovations
in Irrigation Mediterranean Management’ (ISIIMM)damwith the cooperation of the FAO and the
MEW, the water expert lawyer Hyam Mallat wrote aftlproposal for a decree project related to
the establishment of Irrigation WUAS in Lebanon.

22 Hyam Mallat, personal communication
% Hyam Mallat, personal communication
24 Hyam Mallat, personal communication
% said Gedeon, personal communication
% Hyam Mallat, personal communication
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This decree project is just an updating of the Wwy820/1926 since foreign experts advised it rather
than creating a new law that will take more timbisTdecree project is way simpler and clearer
than the French text and comprises 20 articles pnstead of 27). It allows the land owners of a
certain area to form a WUA and permits the landiotd be represented by the tenants. The
constitution of such a WUA does not require a foadministrative paperwork and the set goals are:

= Achievement, maintenance, exploitation and exenutiarepairing works and extension that
will be beneficial for the scheme.

= Equitable distribution of irrigation water betwettre members

= Setting of tariffs according to exploitation andintanance costs

= Collection of fees

= Refereeing when conflicts emerges between memberbetween members and non-
members

= Protection of water quality

Unfortunately, in September 2006, when this dege®gect was written, a political unrest was
governing the country and the text could not bemrigated by the parliament. Today, this text is
lost between the FAO and the MEW. When | askedd@mair (General Director of MEW) about

this text, he told me that it is with the FAO, amtlen | asked Dr. Cortas (FAO consultant) he told
me that the text is with the MEW.

Dr. Kamal Karaa (head of rural development at LRRplained to me that in order to raise a decree
project to be promulgated by the parliament, a yobbdeputies, ministers, experts and farmers is
needed and this is what is actually missing. Howewden | asked lawmaker and Parliament
Member (PM) Robert Ghanem about the way to doetidid me that the concerned minister can
himself raise the decree project to the cabinetafisters that will in turn propose it to the
parliament.

In conclusion, the proposed reformed decree foretablishment of Irrigation WUAS in Lebanon

is unfortunately lost in an arbitrary drawer; altgh all the water experts agree that the
promulgation of this decree is an important steptfe legalization of WUAs. Once again the

farmers and water users are paying the price Bantimchalance of the politicians.

5.2. Adapting to the juridical gap in the legal basis ol WUAs in Lebanon

5.2.1. Historical background of WUAs activities

It is now clear that the legal base for WUAs in &ebn is weak and complicated. However, several
individual or collective efforts were made since2@9n order to adapt to the juridical gap in the
legal basis of WUASs by finding others means to nganiarigation schemes in a participatory way.

In section 4.4.4., we saw how villagers used to agantheir water collectively based on acquired
rights. Water was distributed among farmers and fgere collected for the maintenance of the
canals. We can find this kind of grouping probadigund all the mountainous springs in Lebanon.
However, these groupings of farmers are not foialer Users’ Associations because they are not
registered as such.

Concerning WUAs, we already know that only one falrWUA has been created based on the
bylaw 320/1926 on the Walnut River (Nahr el Jadnz)943. What were the other initiatives that
have been done since?

It is true that the complexity of this bylaw restied a lot of farmers or group of farmers to irgia
WUASs. Also, the civil war that extended from 196511990 prevented that kind of inventiveness to
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occur. In the 1990's the mood was for reconstractie@banon borrowed many millions from the
World Bank and the International Fund for AgricuiuDevelopment and proceeded to rehabilitate
the major irrigation schemes, including the Soutbg&a Irrigation Scheme (SBIS) and the
Yammouneh scheme. Said Bitar, former head of (RPegjects at MEW, was the first one who
attempted at creating a WUA on the SBIS in the yd895-1998'. He also implemented a social
assistance for irrigation farmers of small schersash as in Yammouneh in order to raise
awareness concerning the advantage of being gdtiremmoperatives... Unfortunately, the project
did not work because most of the time there waplgimo water for everyone.

The first successful attempt to create a WUA widseaed in 1997 through personal initiative when
Dr. Hanna Khoury gathered many farmers from hiagé of Mchaytiyyeh under the ‘Agricultural
Cooperative Association of Mchaytiyyeh’ (see setti®.5.1) in order to manage the newly
implemented irrigation scheme. This associatioeixex the support and financial help from many
local and international bodies such as USAID ardJdpanese Embassy.

The creation of the ‘Lake Share Communities Uni@&e section 5.5.2) on the SBIS in 2003 was
however the fruit of an EU-funded project (WASAMERIth the cooperation of LRA, LARI and
Chamber of Commerce, Industry and Agriculture ohléh and the Begaa (CCIAZB). An
international funded project launched by the Ital@ooperation in Lebanon was also behind the
creation of the ‘Irrigation Water Users’ Associatiof Jabbouleh’ in 2004 (see section 5.5.3).

In July 2006 the Israeli bombings over Lebanon aspecially in the south resulted in a lot of
material damage and rural migration. Many inteoral donors and NGOs were involved
thereafter in the socio-economic rehabilitation agleef programs. The Italian NGO AVSI worked

also under the Italian Cooperation in Lebanon — B@&&ergency Program in the rehabilitation of
the Dirdara irrigation network and the manageménmitsovater resources. In 2008 the ‘Marjeyoun-
Khiam Plain Water Users’ Association’ (see secbdn4) was created.

Moreover, several other WUAs (see section 5.5.5ewmeated in Lebanon especially after the
conflict of July 2006 thanks to the many donatiampaigns that it resulted in. Said Gedeon from
CCIAZB is however skeptical about the internatiodahors’ programs that are active in Lebanon
because, according to him, they only bring moned/ranely educate sayingsive a man a fishnd
youfeed him for a dayTeach a man to fisand youfeed hinfor a lifetime.

5.2.2. Cooperatives or Informal WUAs...

Despite the juridical gap in the legal basis of WAUA Lebanon, several initiatives were found to be
efficient in order to fill thdacunaeand makes things work better. The existence efjslative text

for WUASs regulation in Lebanon (decree 320/1926Ghifact a double-edged blade because on the
one hand it legalizes the activities of WUAs buttbe other hand it makes it almost impossible to
be created due to its complexity. That is why latise WUAs created since 1997 and cited above
are in reality masked behind cooperatives.

Nagib Hage Chahine, a prominent lawyer, describedtire legal possible issues in this case. He
first explained me that the bylaw 320/1926 is cdesed as a specific text of associations and thus
falls under theSpecial Law which means that we cannot at all use @eneral Law of the
Associations published in 1909 and abrogated irB1B#& also told me that in 1972 was published
the decree related to the creation and managemé&daperative (association of persons united to
meet their common economic, social, and culturadsehrough a jointly-owned enterprise).

In Lebanon, instead of establishing informal WUAstiators preferred then to create agricultural
cooperatives because not only did they have at kedsgal status but they can also tackle rural

2" Bassam Jaber, personal communication
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development and agricultural issues: accordingS€WA officer Tarek Sadek, WUAs is not only
about managing water. Agricultural cooperativeswflainder the directorate of agricultural
cooperatives in the MoA and are numbered to mae §60.

A new status has been conceived also by the RueatlDpment Project (RDP) in Northern Beqaa
that created &Vater Users’ Cooperativein Btedai. This is a first in Lebanon and couldused as
an example for other WUASs in the future (see seci®.5).

In conclusion, and as Catafago says, in Lebanodomgot have formal WUASs but only embryos of
associations, masked behind agricultural cooperatithat have been created under the impulsion
of external donors or projects. Unfortunately, moghhas been done yet by the ministries concerned
or by the government; not even the promulgatiotheflaw regulating WUAs activities despite the
many promoting campaigns for it.

For the purpose of my study | am considering tress®ociations as WUAs in their Lebanese context
because their activities matches what formal WUAsadd they have also a legal status (hence,
they cannot be considered as informal WUAS).

5.3. Other complexities for WUAs implementation

5.3.1. The Lebanese Farmer

Agricultural activities in Lebanon date back to fAkoenician times when farmers used already to
grow grapes and make wine especially in the Becakey, Lebanon is blessed with an abundance
of arable land, premium soil conditions, plentiuster resources, and rich diversity in topography
and climate (Gambill, 2003). Since one-fourth ob&apron's area are cultivable lands, agriculture
was always a booming activity and the farmers asinthg successful artisans of that.

What is really amazing about the Lebanese farmergheir ability to adapt to many kinds of
situations. Since thé"entury, Christians had to flee from persecutimmg had taken refuge in the
mountains (Mount Lebanon): there they reclaimed \thkeys and they transformed them into
fertile lands where all kinds of fruit trees andyetables were grown. They diverted the rivers and
springs and irrigated the lands that looked likeuge fertileamphitheatrevhere water flows from
everywhere (Volney, 1787) (see Annex 12). Theyaalyeimplemented what is today known as a
hydraulic society: dividing labor in specific typeytensifying cultivation and cooperating and
sharing water (Wittfogel, 1957).

Unfortunately, this period of economic growth watel oppressed with the beginning of Ottoman
rule and the high taxes imposed on the Lebanes#ugtion. Additionally, the successive wars
(First and Second World Wars, Lebanese civil wag the Syrian hegemony over Lebanon made
from this small country one of the least agricudtlyr self-sufficient states in the world (Gambill,
2003).

This has regrettably affected the behavior of maapanese farmers who switched from their
ancestors’ mutual and communal agricultural managerpractices into individualistic manners:
the continuous threat over their production madamthmore and more egoistic fearing for their
survival.

That is why nowadays, and especially since theoditide civil war in 1990, it is very difficult toe
able to put a group of farmers together on the daivle. The war sadly taught them the law of the
jungle; they still think that water is taken foragted® they still steal water illegally from the open

% Salah Saliba, personal communication
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canalé® and they unfortunately think that joining a WUAlwemove some of their prerogatives.
Bottom up initiatives are inexistent and most & tbp down efforts to create WUAs failed at the
example of the WUA on the Walnut River (Nahr elug.

A national awareness raising campaign should be,dom the example of the ISIIMM project and
the LRA efforts, in order for the farmers to undensl the objectives and aims of a WUA and
realize the beneficial importance of being orgathimeder one association. Moreover, the farmers,
which most of them lack managerial knowledge antlsskwill be able to get trainings and
extension programs related for instance to theofisalves and tensiometers that will help them in
better controlling water. Cortas says optimisticahat although the Lebanese farmers are
individualistic, when they will see the economigdkrest of joining a WUA they will do the best to
work together.

5.3.2. The Lebanese political, administrative and social Bcors:

‘The Lebanese water décor is not yet suitable fddA& implementations’ told me Dr. Selim
Catafago when | asked him about the other obstdictasthe juridical ones. According to him, the
water décor in Lebanon is closely related to thditipal framework since the problem of
administrative decentralization (Lebanon is follogia heavily centralized authority system since
1959 for political considerations) is directly affeng the water sector. Because all the decisioas a
centralized at the ministry or the WEs and theeerar local involvement, like public participation
or decision making. Legislation in force in thudioaal and there is no regional legislation for
water (Mallat, 1995).

Property recognition is also another administrapveblem towards WUAs implementation. This
problem dates back to the Ottoman period when lenggiords used to appropriate lands in a very
inequitable way without clear delimitation of theea. It is in Northern Beqgaa where this problem is
the most acute: the tribal composition of the papah there increases the unclearness around
property delimitation.

On another hand, a big problem resides in thedhjining a WUA. Since, in Lebanon, there is a
considerable problem over ownership, it shouldlbarer who could join a WUA. Indeed, a lot of
farmers do not actually own the land they are ealing. According to a survey conducted by the
ISIIMM project in South Begaa, 99% of the farmeppeared to be only tenants of the lahds
They only rent it from large landlords that arefact few families (Hamadeh, Haidar, Sleiman,
Skaff, Rizk, Hage Chahine).that assume most of the land, especially in tegad Valley. Who
should then join the WUA? The tenant farmer ordivaer?

If we agree that the tenant farmer who is actualijivating and working the land should join the
WUA since he is the one who needs water and othmetices, then another problem arises. The
availability of water in the Beqgaa through irrigaticanals or wells, especially since the seventies,
allowed the establishment of seasonal crops. Tieh@menon makes the farmers move from one
land to another following the crops planted. Indekfferent crops are best suitable in different
areas and thus farmers find themselves every yeaeason renting a land in a different area.
Hence, could tenant farmers join a WUA seasonally?

If we agree then that land owners should join thgAAas stated in the bylaw 320/1926 and in the
project decree written by Hyam Mallat in 2006, atgber problems come up. First, and due to the
absence of the government and to the chaos thlgrteciduring the war, many land owners dug
illegal wells inside their areas. Those wells,héy do not follow the regulations, are negatively

29 Maher Bou Jaoudé, personal communication
30 Adel Cortas, personal communication
%1 Said Gedeon, personal communication
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affecting the underground water that in fact igdfag the irrigation canals. Ironically, those fanne
are hurting themselves and their fellow partnersi@e@WUA. Second, concerning membership in a
WUA, should all owners of a land join? In Leban@md especially in South Beqgaa, familial
properties have been parceled out with every lggritaiccession: every heir reclaiming his part of
the land. Moreover, and since a lot of those intaalbs emigrated to South America, the majority of
land parcels were found to be in possession of ltitade of unknown ‘owners in common’ (known
only as the heirs of person X). Hence, shouldledl dwners of a certain land be represented in a
WUA?

Unfortunately, apart from the juridical gap arodMtUAs implementation in Lebanon, a lot of other
issues should be tackled and carefully revisedrbedoes think of creating a WUA.

5.4. Potential and expected role for WUAs in Lebanon

The creation and implementation of WUAs in Lebarathough it only comes from international
donors’ pressures and initiatives, seems to badnthe wishes of both the farmers and the LRA. It
is true that initiatives are unfortunately not camiout from the farmers themselves because they
lack the knowledge and they require capacity bogdout, in point of fact, they do call for more
independenci? and accept WUAs. Moreover, it is not the task lef tRA or any other WE to
gather the farmefd but it has interest when WUAs are created: theaaton would reduce the
LRA of certain prerogatives (in particular, the nmtanance of the tertiary networks), while the
office could ensure the association various sesvaral advices. According to Karaa, ‘the interests
of the LRA and the farmers lie in the managemernheftertiary network by the latter’.

However and as already mentioned above, farmefaatdknowledge and they need to be assisted,
by the LRA, the WEs, NGOs and other research utsstthat will provide extension programs, if
they want one day to take over the overall managenaperation and maintenance of every
scheme as Karaa mentions it.

The progressive evolution of WUAs activities hasoalbeen explained by Karaa: the first
associations will only be small units working omilied tertiary sectors. They will be framed by
popularization organizations (LRA, WEs, NGOs...) thall help them in their capacity building.
After they consolidate experience and acquire kedgg, the formation of consortia would be a
natural evolution considering the similarity of th@es of associations on the level of the same
project.

What could be then the short, medium and long tesies of WUAS in the different irrigation
schemes of Lebanon? Concerning the old traditigmaliity schemes (executed before 1968),
WUASs can participate in the elaboration of modeation plans, adoption of drip and sprinkler
irrigation techniques in respect to the existingpsr and replacement of expropriation by the right
of constraint (see section 4.3.1) for the new sdapnand tertiary networks projects (Karaa et al.,
2008).

Concerning the pressurized schemes executed sB&® WUAs can assume the management,
operation and maintenance of the tertiary networgadrticular the functionality of tertiary network
according to the norms and its protection agaiasidalism (Karaa et al., 2008). WUAs can also
participate in the planning of new irrigation prci2 They can work on the development of
demarcation plans, on ensuring the right of comdtrdor the tertiary networks without
expropriation, on ensuring the right-of-way betwagigators and on facilitating and following the

32 Selim Catafago, personal communication
3 Kamal Karaa, personal communication
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execution works on the tertiary network in seerassume the later maintenance of the network
(Karaa et al., 2008).

Groundwater Users Associations can have an imgor@e in Lebanon due to the anarchic
development of private wells that are causing dingiof the wells in the Begaa and saline intrusion
in the littoral. Their role would be popularization seen to save out irrigation water, control
pumped quantities and exploit the wells colleciiMédaraa et al., 2008).

Finally, the long term role of WUASs is the takeowéithe management, operation and maintenance
of the whole scheme when WUAs consortia will beated after acquiring experience and
knowledge (Karaa et al., 2008).

5.5. Identification and Analysis of Existing WUAS in Lebanon

During my field research work in Lebanon in autug@®8, | was able to identify all the WUAs that
are functioning throughout the country. As | alng@tplained in section 5.2.2, for the purpose of
my study, | am considering a WUA in Lebanon as &md of association, organization or
cooperative that conducts the activities of a fdriW&JA. In section 5.2.1, | described shortly a
historical background of WUAs activities where | mtiened also the four main WUAs | will
analyze in this section: Mchaytiyyeh, South Bedkdpbouleh and Marjeyoun. | will also point out
the existence of other emerging WUAs that are $istting to function or still in the process of
implementation.

5.5.1. Mchaytiyyeh

The locality of Mchaytiyyeh is situated at an aitie of 1406m in the northern Begaa valley, about
20 km west of the historical city of Baalbeck (amti Heliopolis). The Agricultural Cooperative
Association of Mchaytiyyeh was created in May 1888nks to the personal initiative of Dr. Hanna
Khoury who gathered many farmers of his villageMmhaytiyyeh and started to seek for donors to
finance their WUA.

Although situated at the foot of the highest moimta Lebanon (Qornet el Saouda, 3088m), the
small valley of Mchaytiyyeh is thirsty because lo¢ karstic geological features of the area. Indeed,
the Yammouneh Fault prevents water coming for #erlny sources (Oyoun Orghosh springs — 12
km, and Yammouneh lake — 6 km) to reach the snadliéy. The farmers got used to these realities
and they were always planting crops that do notiiregrrigation — mainly cereals. Stone fruits
were impossible to grow not only because of thk owvater but also because hilly lands were not
reclaimed into terraces. Things worked until théd®and 1970s when cereal cultivation declined
due to the dumping of subsidized grains on thel lowaket. Concurrently, the cultivation of fruit
trees in the mountainous areas picked up thanksetspecialization and export-orientation of the
new Lebanese agriculture. This was okay for watdr-areas in this region like Oyoun Orghosh or
Ainata but definitely not in Mchaytiyyeh: that iswva lot of villagers emigrated unfortunately.

It is not until 1997, date of the establishmenth&f cooperative that water became again available t
the village and that farmers started reclaimingdé&aand transforming them into apple orchards.
During my field visit to the area, it was clearlgible that all the apple trees are not more than 1
years old and that all the plots are newly devedopWhat happened is that in 1997, when Dr.
Hanna Khoury noticed that all the private wells dygthe farmers were not profitable (because of
the deepness of the aquifer), he decided to loodaors that will help him and his fellow farmers

to dig a well above the Yammouneh Fault were watarld be available.
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The well is of 150m deep and is situated 7 to 8uphill from the village. The water is conducted
from there to a hill lake, of 25,000 m3 of capachyilt by the farmers about 1 km ascending from
the village. Then, water is distributed from theamoir to the newly created plots in the areas
around the village through two pressurized maimatsatpictures and a schematic representation of
the area can be found in Annex 13). The infrastmgcicost since 1997 around US$ 1 million
financed mainly by USAID, EU and the Japanese Guwent. This ingenious system of supplying
Mchaytiyyeh with abundant and constant irrigatioatev is the proof of the capability of those
villagers to control this resource in a useful wiay everyone. Dr. Hanna Khoury was kind of a
visionary at that time in Lebanon because he ewenddd to go a step forward and create a WUA
to regulate the utilization of water in the newlyilbcanals.

Because the law related to the creation of WUAsdscomplex, Khoury decided to give his WUA
the legal status of an agricultural cooperativdlinia under the directorate of agricultural
cooperatives at the MoA, with the declared object¥ supplying modern productive and irrigation
installations, management and maintenance to reghackiction costs and enhance its quality. The
WUA started to grow rapidly reaching 100 membemagd’. All of them have been obliged to
switch from surface to drip irrigation system theslucing water waste. A caretaker has been
appointed to be responsible of the irrigation schiad and distribution of water. An efficient
system of surveillance has been placed where dffsndre first warned but they can also be
inflicted for crime. The communication between mensbis done by letters sent to the houses or
newly by messages sent to the cellular phones. Tikeg to meet at the church of the village but
now they have been able to furnish an office ferdssociation. They have their own internal laws,
they have elections every 2 years and they hawdannistrative council as well as a surveillance
committee. What is remarkable also is that allfreners’ lands in Mchaytiyyeh are almost equal
and this is reflected in the farmers’ horizontalgmance of the WUA: evenhandedness and equity.

The WUA of Mchaytiyyeh profited also from its legathtus of cooperative to conduct activities of
rural development beside its water-related actions:

= Supporting the cultivation of replacement and ategl crops

= Distributing new varieties of apple and kiwi seadb with the appropriate fertilization
programs

= Shared administration in providing agriculturalleoand necessities

= Distributing of drip irrigation pipes

= Providing fertilizers

= Supporting the application of Integrated Pest Managnt (IPM) on apple trees

= Providing a plowing tractor for the farmers to ltse

= Providing a common fridge for the storage of praduc

= Participating the members in extension seminard wite cooperation of specialized
universities

The most important point one should notice wheitingg the region is that without the WUA and
the common effort of all the farmers, there woulel to water in Mchaytiyyeh. Indeed, the
participation of farmers in the governance of teeource is definitely showing positive results.
When the farmers used to work independently, tmensonity was suffering from severe scarcity of
water and absence of production. It is also tra¢ ahWUA is a strong body that could seek funding
and assistance from donors and outside partneas.ig twhy farmers are more than happy to be part
of this WUA because they can start cultivating tHands again after 50 years of worthlessness.
They pay only 1 US$ per drip point for the wated &66 US$ per apple box to the association. In
return, the WUA pays the caretaker, the tractowedsi the maintenance, the assistance, the
marketing and other different fees. Moreover, negjgets for the community (constructing another

3 Hanna Khoury, personal communication
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hill lake and supplying the Yammouneh plain withgation scheme) are being financed partly by
outside donors but also by the farmers themsehNmshwstrengthen their participation in the overall
process (decision-making, financing, involvement...).

During a talk with Jean Khoury and his father (ti@omers members of the WUA), | noticed their
happiness while working the land. They were rediagmew lands from the small hills around the
already planted plots. They told me how each yanks to the good revenues; they can win lands
over the prairies. Indeed, in 2006 already, the Wd#s able to market 250 apple boxes and in
2008 the number reached 1000 boxes. Additiondily, WUA was able to reclaim more than 150
dunums (150,000 m2) from the surrounding hillsduaum(~) is a unit of area used in the Ottoman
Empire and still used in Lebanon. It was definedf@sy standard paces in length and breadth’ (the
area a farmer can plough in one day). Other Ottomeasuring units are also still used in Lebanon
like thechembokdJ«%). 1 dunum = 1000 m2 and 1 chembol = 8000 m2,

It is amazing to see how the mutual effort of farsneoupled with willingness and assiduity can
induce a positive effect on a whole region and camity. Twelve years ago nobody could believe
that these fallow and abandoned lands would onerelegive water and produce fruit trees. Even
the seniors hardly believe what is happening tar thtage. ‘The villagers will not anymore quit
their lands’ told me one farmer; this is a cleaaraple of the attachment of the Lebanese farmer to
his land. Dr. Hanna Khoury is very proud of thihi@gement saying he was only the promoter of
the project, ‘the whole work could have not beenedwithout the cooperation of all the farmers’.
Indeed, the case of Mchaytiyyeh is a clear exampl®e followed concerning the successful
participation of farmers in the management of wegsources.

5.5.2. South Begaa

The ‘Lake Share Communities Union’ is a Water UsAssociation that has been created in 2003
on the South Beqaa Irrigation Scheme with the sdppb Dr. Kamal Karaa (head of Rural
Development Department at LRA) and Dr. Fadi Kardr@a@ of Irrigation Department at LARI)
and the incentive of the WASAMED project (a thematetwork project funded by the European
Union aiming at establishing a platform for effgetiMediterranean communication and debate on
water saving in agriculture). Nazir Torbey, fornmead of the municipality of Lala, is the person in
charge of this WUA that has been registered alssmaagricultural cooperative at the MoA because
of the legal complexities already explained in gnevious sections. The goal of the ‘Lake Share
Communities Union’ is to organize the irrigation teraprofiting from the South Beqaa Irrigation
Scheme (Canal 900).

What is the Canal 900? In August 1954 was crealed Litani River Authority (LRA) that
envisaged the construction of the Qaraoun ‘Albext®dche’ Dam on the Litani River in 1959. The
decree 14522/1970 finalized the allocation of th&rli waters. Three canals, situated at 900m
(South Begaa), 800m (Marjeyoun) and 600m (Naba}ipéhaltitude, were planned to be built but
only one has been achieved before the war (Car@l &though it has only been operational in
2000. The current existing scheme has 18 km otterugvers a total area of 2000 ha and occupies
a narrow and stretched out fringe on the left baintke Litani and includes the adjacent parts ef th
five fundamental localities in South Beqaa (Qaradusda, Baaloul, Jeb Jennine and Kamed El
Laouz) (Gedeon, 2007). Pictures and a map of th& @n be found in Annex 14.

Before the construction of the Qaraoun dam in 1858)s cultivated in the area were mainly wheat
and barley and thus were rain fed. During the 19@@sre was a widespread increase in the
irrigation ‘borehole phenomenon’ (groundwater) (6ewl, 2007). The case remained the same
during and after the war until 2000 when the C&@&l became operational for the first time: water
was starting then to be distributed to farmersndarground pressurized canals.

ohd & Sl g ,laY) #ouay) 58




The LRA manages the Canal 900 scheme and thatystwias behind the creation of the ‘Lake
Share Communities Union’ in 2003. The establishnodrihis WUA took a lot of time because of
administrative and legal chaos and was first compasg 14 members (not all of them being users
of the schemé&5. This WUA is not dealing only with the water preapations, but goes forward to
general agricultural and economical interests (8ed2007). Its objectives are:

Better organization and utilization of the irrigatiwater from the Canal 900
Lower agricultural production costs by loweringgation costs

Facilitation of products marketing

Improvement of the economical situation of the farsn

Collaboration with different actors working in thater management sector.

Unfortunately, because of lack of awareness andingicampaigns that should have been
conducted along with the creation of the WUA, aredduse of the absence of assistance from the
MEW and the LRA, the farmers did not understandgbal of this WUA and started to desert.
However, starting in 2005 and thanks to the ISIIMMject, extension programs and seminars have
been completed and farmers’ trips to meet WUAs orddco, Egypt and Italy have been arranged.
Farmers have been able to get in contact with o¥igdAs and understand their functioning and
they gain again trust in their ‘Lake Share CommasitJnion’. Today, the WUA comprises of 44
members, all of them being users of the Canal 88@ree. They receive support from the LRA, the
CCIAZB (extension programs, seminars, and tripkg WASAMED (conferences), and AVSI
(moral and financial support: computer, printerdeo TV, drip pipes, sprinklers, filters,
tensiometers). A service center (IRWA) providingdeatory analyses, weather data and extension
services has also been constructed in Khirbet Kanaith the objective of strengthening local
partner institutions.

During the many field visits | made to the Soutlg8a region, | was able to have several talks with
Canal 900 users (members and non-members of the )MdAgeneral they were all enthusiastic
about the establishment of a WUA in their schenmabse they believe that their voices would be
heard (farmers are suffering from many problemstugtion, bad water quality, bad maintenance
of the canals). However the current members arptiskabout the future of the association because
they sometimes realize that their membership ifeaseaccording to them, they are paying fees to
the WUA that is not offering them any extra benefibt even priority to irrigate before non-
members farmers.

On the other side, the LRA does not understandétavior of many farmers: they don’t respect

the norms in vigor (they change and eliminate flmgulators), they misuse the hydrants, they
pump water from the open canals and they thinklikatuse of their membership they should have
priority over others or that they can get fertitizéor freé®.

When the ISIIMM project conducted a field surveytbe Canal 900 farmers, they noticed that the
farmers’ educational level is not very high; mokttem not reaching the secondary 18UeThis is
reflected in the field on their behavior: they ouwgigate and do not make use of the tensiometers
available, they wrongly use the hydrants, they douse the right irrigation equipments and they
often deep-plough which leads to the destructiothemetworks.

All this misconduct has a negative effect on thecfioning of the WUA: because of the relatively
low water price (20 US$ per inch/dunum/seasonnéais are unconscious of their over irrigation
and they lack water saving. The scarcity of watadk some tail end farmers not to receive water
even though they could be members of the WUA.

3 Nazir Torbey, personal communication
3 Ali Abboud, personal communication
37 Said Gedeon, personal communication
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One problem of the hard functioning of the ‘Lakea&hCommunities Union’ resides in the fact that
this WUA did not came up from a common willingndssm the farmers but rather from an
imposed will from the LRA: that is why it has prebis regarding governance and self-
management. As for the farmers, they do lack a lot of capabitilding to be able to manage their
WUA, conflicts and scheme properly: what is happgns that they ask for more independency but
they always call for help and assistafic@he other problem is related to the LRA itselt#ase of
the political implications, clientelism and corriget: politicians do not want to replace LRA
employees with depend on the farmers because abedd reasons (LRA administration and South
Begaa farmers are politically opposed). Kamal Kdraaever assures that when the farmers will be
willing to gather together formally into WUAs, theRA will directly start the process of
transferring power and water management to thosé&\svuU

5.5.3. Jabbouleh

Jabbouleh is a small village situated on the shbthe Orontes River in the North Begaa region. In
2004 was created the ‘Irrigation Water Users’ Assiian of Jabbouleh’ thanks to an international
funded project (Rural Development Project (RDP) tbé Northern Beqaa) by the Italian
Cooperation in Lebanon (2003-2006). The area cox@40 km2 and houses 270,000 inhabitants,
mainly rural communities. It is one of the poorast least developed regions of Lebanon partly
because of semi-arid climate (less than 400 mmredipitation) that inhibits the development of
agriculture.

In October 1999, the Italian government approvedfihal proposal of the project that started in
March 2003. The project involved Italian (Ministoy Foreign Affairs and IAM-B) and Lebanese

(CDR, LARI (Dr. Fadi Karam) and Caritas) partnefithe general declared objective is ‘to

contribute at stopping the process of environmeautal social degradation in North Begaa region
through the support of irrigated agricultural protion and marketing in such a way to reduce
poverty in the region’. The specific objective iswever to optimize the utilization of water

resources.

The main component of the project was an irrigapdat system in the region of Jabbouleh. The
project was involved in the installation of a cotige pressurized irrigation network covering 100
ha disposing of a hill lake of 20,000 m3 of capgeind five reservoirs of 2,000°feeding each an
area of 20 ha. Since rainwater is scarce in tlg@reespecially during the period between April and
October, this system has effectively controlledengtermanent availability. Moreover a technical
irrigation center was created to manage the mezhaon processes, the meteorological and
radiometric stations, and to conduct several stughigdraulic, agronomic, and geologic). A nursery
was also implemented but the most important achieve was the establishment of a Water Users’
Associatiod’. Pictures of the area can be found in Annex 15.

All the farmers were gathered in this WUA since 2@there they were able to learn about the
collective management of modern irrigation systend discover the benefits of being gathered
under one roof. Before, they were used to work pedeently but now, not only they are
participating together in the elaboration of thaestules but they are also involved in the decision-
making process that concerns the community. Mosherin never used pressurized systems before
and none of them knew about the AcquaCard® systanwéter distribution. AcquaCard is an
automated system for the distribution of irrigatiwater; it is the most advanced technical solution
to guarantee better use and save irrigation whter.an Italian product and it has been introduced
successfully among the farmers. They charge tlepgd card with money, insert it in the hydrant

¥ Said Gedeon, personal communication
%9 Selim Catafago, personal communication
0 Fadi Karam, personal communication
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where they can control the valve and flow limitaddinally they get the water they need. This is a
new way of governance where technology plays a mmaje in it.

The farmers are so happy to use this electronitesysat least we will not engage anymore into
conflicts’ remarked one of the farmers. Indeed¢sithe water distribution schedule is adopted and
agreed upon by all the farmers prior to the sththe irrigation period and since the electronicdca
does not allow someone to irrigate when it's nstthrn, conflicts have been reduced considerably.
Quantity of water and hours of irrigation are nagulated previously thanks to the computerized
system. This ingenious system has also been abterttvol over irrigation as it can be clearly
noticed when someone visits the region. Moreoves, $ystem allowed the farmers to agree on the
water price prior to the allocation of water depgegdn the available quantity of water. Finallysthi
system has reduced the costs of managing the tioiganetwork since now the farmers can
themselves get the water and do not require anyriweneed of a caretaker: ‘everything is
computerized now, this is amazing’ noticed one f&rm

The pairing of human skills with electronic deviagesa new successful way of governance as the
case of Jabbouleh shows. But what also makes ysierm works perfectly is the enthusiasm
described by the farmers to be implicated in theagament of the water resources via their WUA.
This is a great example to be taken and adoptethar regions.

This WUA works perfectly thanks to the continuowgpgort of the Italian Cooperation even after
the end of the project. Until now, two engineendl stsits Jabbouleh frequently to make sure
everything is working well and also to provide fatin and technical assistance to the farmers. 15
formation sessions are being held every year acithieal assistance includes access to soil and
water laboratories, meteorological station andalites. The modernization of the irrigation scheme
of Jabbouleh with the help of an electronic car@ islear example of the success of the mutual
management in a WUA.

5.5.4. Marjeyoun

Although the Italian Cooperation in Lebanon hasnbaetive since the early 1980s, it intensified its
activities after the July 2006 bombings with postitict contributions gathered under the ROSS
(Rehabilitation, Occupation, Services, and DevelepthEmergency Program. In this context, the
Italian NGO AVSI has been in charge of the executaf ‘Emergency Interventions in the
Marjeyoun-Khiam Plain’ to rehabilitate and devetbp rural economy in the area. The objective of
this project was to rehabilitate the Dirdara irtiga network and improve the irrigation
management efficiency by creating the ‘Marjeyounafm Plain Water Users’ Association’.

The Marjeyoun-Khiam Plain (or ‘Marj’ according todals) represents the agricultural core of the
district of Marjeyoun situated between the villag#sMarjeyoun, Khiam, Qleia and Bourj el
Moulouk. It is a fertile land of about 800 ha, vetigh in water springs: Marj-e-youn means
meadow of springs. The Dirdara natural pool (4,090sconsidered as the most important water
source for irrigation since it is fed by many grdwater springs. Before the Israeli invasion in
1978, the scheme was constituted with gravitaticoacrete canalizations and the government was
managing this network and nominating the caretedsgponsible for the scheduling and distribution
of water. However, and due to the Israeli occumatb the land until 2000, the concrete canals
became unusable and the lands unfarmed. Only &oreirs remained cultivating their lands easily
(there was simply enough water for them).

It was not until 2000, when the Israelis troopshaiew, that all the farmers returned to cultivate
their lands after 22 years of fallow. Because @ lad condition of the concrete (or sometimes
earth) canals, and because of the archaic wateibdison, water could not reach all the lands and
farmers turned to exploit groundwater by diggintyate wells. Foolishness led some to even install
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pumps to shaft water directly from the pool. Huss&bdallah, a farmer, spoke about the negative
effects of the misuse of the Dirdara waters onfémming process that led farmers to plant their
season more than once or to shift to non-irrigatgitulture.

The bombings of July 2006 and the intrusion of ldraeli troops to the Marjeyoun-Khiam plain
even brought more damages to the existing infrestre strongly penalizing the potential of the
area. This induced the Italian Cooperation and A¥Siocus, in its post-war emergency program,
on the rehabilitation of the Dirdara irrigation werk and the development of the rural economy of
the region because the governmental body respensfiihe management of the Dirdara network
(LRA) is not interested in small-scale schemes mament' probably because of lack of
employee¥. The first task of this project was to rehabittéihe upper part of the Dirdara irrigation
scheme by replacing the old open canals (8 km) unitherground pipelines (at -1.5m): two out of
the three canals have been restored (pictures ampaof the area can be found in Annex 16). The
pipelines have different outlets; each one willyide water to a portion of the territory where flow
meters are installed to measure the quantity oeémaistributed and where drip irrigation systems
have been installed. Estimation of the water regneént for each plot was made available through
the use of a mathematical model and availabletdeial data: topography, meteorology, crop
parameters.

The Dirdara waters have been uncontrolled for nthes 25 years and this resulted in a total
chaotic situation in the Marjeyoun-Khiam plainidinoticeable to see that when the water has been
controlled (illegal wells forbidden, shaft pumpsm@ved, irrigation pipes installed, etc), its
availability has impacted positively the agricuétuproductivity in the region.

Concerning the management of the irrigation schame sustainable way, two alternatives were
studied by AVSI: either government-managed systerfawmner-managed system. For the Dirdara
irrigation scheme, farmer-managed irrigation sysigas chosen because it has demonstrated, in
similar cases in lItaly, the potential for improvens in system efficiency through active
participation of users in system operation, maiatee and financing. Indeed, AVSI has worked to
make available the rich Italian experience ‘Irrigat Consortia’ in participatory irrigation
management to the Lebanese. The process of theoored the ‘Marjeyoun-Khiam Plain Water
Users’ Association’ followed several steps: theserg legislation was analyzed, acquired water
rights farmers from the Dirdara waters were idésdif the statute of the association was prepared,
the irrigation regulation was drafted and then aedpand finally the WUA was registered in 2008
as an agricultural cooperative under the MoA like three other WUAs analyzed previously.

This association, guided by AVSI, was able to fariliegal wells and pumping from the pool by
enforcing the application of the law. This was &tde with the strong cooperation of the
municipalities (Khiam, Qleia and Bourj el Mouloukhe political parties present in the region, the
Caimacam(sub-governor) and the farmers. Moreover, a ckeethas been put in place to be
responsible of the scheduling and distribution afew.

This WUA allowed people to return and cultivateithands in an organized way after 30 years of
chaotic situation. Antoine Hajj, an old farmer, mmbers with delight the times when a whole
family was able to survive thanks to agriculturee Helieves that now the chances to revive
agriculture in the ‘Marj’ are high again. What ismderful also is that agriculture shifted from low-
income seasonal crops (tomatoes, beans, cucumbets. highly remunerative perennial plants
(apples, pecan nuts, plums, pears, peaches....) 2hankhe availability of water through drip
irrigation system even to the tail enders. Indeeater was available by gravity 2 km farther into
drip pipes. People can hardly believe what has é¥agqb in two years here: they all started to plant
stone fruit seedlings. Milad Saidy, a farmer arzeypresident of the WUA, is so excited to be able

1 Marco Perini, personal communication
2 Maya Aoun, personal communication

S & Sl gl = Slay) 62




to cultivate his land again. He is a also a scheather and every morning before going to class he
passes by his plot that is bringing him not onlgiidnal financial revenue but moral satisfaction
also. This is the key of the success of this WU#e strong willingness of the farmers to better
manage the waters of Dirdara since they are nowiviag the water they would not even dream of
it in two years ago.

The creation of a WUA to manage the Dirdara wateas been crucial in the resuscitating of
agricultural productivity in the Marjeyoun-Khiam goh. Undeniably, the strong willingness of
participation demonstrated by the farmers is apgamt in the success of this WUA.

5.5.5. Others

In July 2006 the Israeli bombings over Lebanon aspecially in the south resulted in a lot of
material damage and rural migration. Thanks tontla@y donation campaigns that followed, many
other WUAs were created.

The WUA of Mchaytiyyeh has had a positive impact aoly on its farmers and inhabitants but

also on surrounding villages. Dr. Hanna Khoury pifgusays that four neighboring villages have

adopted the system he conceived: digging a wdleang the water in a hill lake and distribute it

through pressurized canalizations to the farmerdedd, the villages of Btedai, Bechouat, Barga
and Zarazir have already constructed the hill |aesinstalled the network.

In Btedai, a Water Users’ Cooperative has beentedelay the RDP of the Northern Begaa. This
legal status is a first in its kind a Lebanon andld be used as an example for other WUAS in the
future. This cooperative profited from micro-craditn form of irrigation equipments. They
immediately installed the collective irrigation sthe by its own means and with the financial
contribution of local partners and the technicaistance and supervision of the RDP project.

In Baskinta, a WUA has also been created by theopat initiative of Elias Hajj who gathered the
farmers (mainly stone fruits producers) that privbin the waters of Sannine springs.

5.6. The impact of those WUASs on their environment

After identifying and analyzing the different WUAsnctioning in Lebanon, it is wise to evaluate
the positive and negative aspects of the impattiagfe WUASs on their own environment and on the
overall water management in Lebanon.

It may be obvious in almost all the cases thatriv@gonal donors or projects were behind the
creation of the WUASs. Rarely the decision came friv farmers themselves, although most of
them accepted gratefully the idea, and this affecesway the self-governance and the autonomous
management of the WUA after the end of the assistanpport. Marco Perini, the director of AVSI
in Lebanon, confided to me his apprehensions tosvilrd continuation of the WUA of Marjeyoun
after the end of AVSI supervision. Indeed, the stasice, support and money provided by
internationally funded projects helped towards shecess of WUAs as in the cases of Jabbouleh
and Marjeyoun, but what if projects are not anynmeducted in Lebanon? And what if external
money is not anymore provided?

Dr. Hanna Khoury is not afraid from this top-dovesue because he believes that his fellow farmers
were behind the creation of their WUA. This is trbet the key of this WUA’s success does not
reside in the fact that all the farmers of this Bwidage belongs the same family (Khoury) andttha
they all related in a way? This fact has definitgligyed in favor for the good implementation of the
WUA in Mchaytiyyeh. This case is quite similar iabbouleh where all the farmers are in fact
tenants of the same landowner: the Catholic Diacd#senay be understandable now that the
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plurality of farmers and owners on the Canal 908 lnadered in a way the good functioning of the
‘Lake Share Communities Union’.

However, this is not the only cause there; farmerdividualism and unawareness in South Beqaa
is as strong as dishonesty among LRA ditch rideas are usually non-farmers. Farmers cannot
impose LRA to hire caretakers among them, and tiex do not have other choice than accepting
the facts. Indeed, political influences are playlmgye a bad trick to the farmers. In Marjeyoun

however, political intervention has helped the WtdAmpose the rules and laws in the region and
forbid illegal exploitation of the water resources.

This enforcement of the law in Marjeyoun has alldweater to reach all the plots of the plain. The
strong willingness of the farmers has definitelgy@d a role also in this issue and now they are
rewarded by being able to plant fruit trees inttheds. The farmers of Mchaytiyyeh can share this
feeling with the famers of Marjeyoun because thayehbeen able also to reclaim lands from the
hills and plant them with fruit trees, competingewvith their rich neighbors of Ainata and Oyoun
Orghosh. The successful example of Mchaytiyyehdess appreciated by neighboring villages that
have adopted the same irrigation system.

Fortunately in Lebanon, at least when a projecteseds, other regions want to copy it. This has
also been the case of the AcquaCard system of dkhbahat the LRA and UNDP want to
implement on the Canal 900 and later on the prege@anal 800. Indeed, the AcquaCard system
has been a clear success in Jabbouleh because [ieba able to regulate water flows, reduce
human intervention, triple the production and ecoize water up to 60 %.

5.7.Reflection on WUAS in Lebanon

This chapter was important because it in fact iges the core of my research. | explained and
analyzed what | really researched in the field: filngctioning of the WUASs in Lebanon and their
impact on water resources management and on mulahgricultural development. | first started by
analyzing the legislations in vigor for the creatiof a WUA in Lebanon because it is the most
important issue when we talk about legal basisnieites a WUA formal. Then | explained that the
complexities found did not stop many initiatorscdband international partners) to find other legal
ways to create WUAs. Unfortunately, the legal basisot the only problem towards the creation of
a WUA in Lebanon but the farmer’s behavior and plétical and administrative settings play a
major role in this issue also. Then, before idgmg the existing WUAs, | explained the potential
roles future WUASs could play in the different schemmn Lebanon. This is very important to know
before implementing a WUA somewhere in order toanstand the ultimate goal of its creation.

Four important and other starting WUAs have beemntified in Lebanon. It is true that we are still
in the embryonic process of implementing WUAs ia ittigation schemes of Lebanon as Dr. Selim
Catafago explained but the closer analysis of thd&#As has shown some positive points we
should remember. Indeed, out of the four WUAs azesdy three were considered to be functioning
well and having had a positive impact on the wat@magement process. Thanks to the many
reasons | elaborated in the previous sectionsetiddAs do indeed constitute the embryo of what
could be in the future WUAs’ Consortia that will neage all the irrigation schemes of Lebanon.

This process of transferring power and managentettie farmers associations is a necessary and
important component of strengthening IWRM in Leb@anbhe process has started but until now its
evolution is still sluggish and the impacts areyMeard to be seen. But as ‘many a mickle makes a
muckle’, if we do not start now by implementing rmaand more WUAS, the power transferring
process and ultimately the IWRM implementation vadotalke ages.
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Chapter 6: Conclusion, Reflection and Recommendatits

Almost a decade after the end of the civil war timlicted large damages to the country, the
government of Lebanon started to take amelioragtatutory measures and has launched in 1999-
2000 its water sector reform by adopting a watestergplan and promulgating a series of laws and
decrees. In 2009, due to many financial and palitmbstacles, the results achieved by those
reforms were not as expected: only one dam oultefi¥7 planned was completed, the new regional
WESs have not yet taken total control over the oW®@s and LCs and the Water Code has not yet
been promulgated by the parliament. This has ledyniaternational and local water experts to
think about new ideas in order to fully implemewRM in Lebanon. Everyone agrees that IWRM
is the goal to reach and that reforms are the wagat it: in Lebanon, implementing WUAs in
irrigation schemes is one of the most crucial mfto adopt for strengthening IWRM.

In order to do that, a holistic understanding of thistorical and current Lebanese water and
agricultural settings was necessary before studgmjanalyzing the implementation of WUAs and
their impact on the overall water management inabelm. This concluding chapter is mainly a
summary of the findings and answers of the MRQ. fiits¢ section answers the first part of the
MRQ related to the current water management petic Lebanon. The second section answers
the second part of the MRQ related to the impacthef implementation of WUAs on the
strengthening of IWRM in Lebanon. The third sectiewiews the content and concepts used in this
research and reflect on them. The last sectioreptegecommendations and opportunities for the
future.

6.1. Current water management practices in Lebanon

Water management in Lebanon has been closely detat¢he historical events that shaped the
Lebanese identity since antiquity. At every stafét history, water management witnessed the
different periods Lebanon passed through. Moreavet,only the foreign occupations influenced
the agricultural water uses and practices but @dedraditions, customs and habits inherited from
the past and transmitted through generations.

The Lebanese were blessed to receive a considegaient of rain water compared with their
neighbors; that is why since the ™ Zentury peoples, families and villages understoioel
importance of water and established a peaceful ahaigreement to manage and utilize water in a
useful way to everyone. From this time, the priteiVater is a public good that should be
protected and conserveaxnstituted the basis of all the legislation thaterned the water sector in
Lebanon. The first jurisdictions were in fact urtemn and were only a certain number of rules
responding to the common sense of people recogmztdtime as customs and habits. They
remained unwritten until the Ottomans started tdifyothem along with the Sharia and the
Napoleonic Code under what has become known adi#jallah Code in 1877. Lebanese water
legislation has indeed been largely governed timtilyear 2000 by the Ottoman Majallah Code.

On the other hand, irrigation has been regulatethbyOttomans as well when they published the
Irrigation Code in 1913. When the French arrivedl®20 they also had a positive influence on
water management practices because the two fundaitents governing the water sector in
Lebanon have been written during their mandateerAfs independence in 1943, Lebanon entered a
glorious period for water management with the c¢oeaiof the MEW and the LRA and the
construction of the Qaraoun dam on the Litani Rivénfortunately the war that extended from
1975 to 1990 prevented many texts to be promulgatetl wreaked chaos and damages on the
overall hydraulic infrastructure. Fortunately, thgost-war period was blessed with many
international help and assistance that alloweddhabilitation of the main irrigation schemes d th
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country. Moreover, water sector reforms have beendhed in 2000 to push the country forward
towards IWRM implementation.

Today, the current water management framework sedan the involvement of several different
actors. The main two responsible of water manageinebebanon are in fact two governmental
bodies, the MEW and the WEs. They are responsiblermulating a general water policy for the
country, executing projects, providing water sezgiand applying the law. The other actors include
the LRA, ministries, universities and research eeMiGOs, WUAs and farmers. All together they
are involved in the overall management of the watrtor. However, none of them is alone
affectively managing the water. Indeed, WEs in lrefsado not function like River Basin Agencies
(RBA) and thus they are far from actually managwvager, pollution, budget and laws. They only
provide services to the consumer (potable, irrayatind wastewater).

The case was worse in the past when 22 AWOs and_€89vere involved regionally to manage

the water. This occurred due to the absence ofjthernment especially during the war. Although
many experts already called since 1972 to reduzsetbffices into four main WEs, it was not until

2000 that the law related to this was promulgatedortunately, the application decrees were only
issued in 2005. Those four new WEs in additiorh® ItRA are now directly responsible for water

management in their regions. The merging of theoffides into four regional WEs was definitely a

good idea because it considerably reduces the &trative paper work and financial waste and it
allows for the creation of technical departmentthwualified engineers.

Understanding the current water management frantewotebanon is important before tackling
the issue of implementing WUAs. However, an analgdithe actual agricultural water uses is also
crucial to understand the habits and practicehefliebanese farmers. Without having this clear
picture in our mind, we cannot perfectly tackle igsue of WUASs in Lebanon.

Thanks to its diverse geographical topography, thadks to the abundance of precipitations (rain
and snow), Lebanon offers a multitude of opportasifor the farmers to utilize the water. In the
past, and before the construction of modern inagaschemes, mountainous farmers used to get
water from the abundant springs. They have acquigdds on water and they still hold them. In
every village of the Lebanese mountain there ugdmkta caretaker responsible for the allocation of
water to the farmers depending on rounds and times.

After 1968, modern irrigation networks started &ibstalled and farmers situated in these schemes
(usually areas poor in springs) were blessed teiveovater. However the damages caused by the
war pushed many famers situated in springs-freasafBeqaa and the coast) to dig private wells
which have had a negative impact on the groundwatesls and quality. Hill lakes have been a
successful alternative to the lack of water in highountainous areas. The MEW understood this
issue and included in its master plan the constnuadf many hill lakes. These reservoirs could
work as an alternative to the overexploitation musppdwater.

The current water management framework in Lebaraanbieen described and the complete puzzle
of agricultural water management uses and practiassalso been depicted. The minds are clear
now to tackle the issue of implementing WUAs andlgre their impact on the strengthening of
IWRM in Lebanon.

6.2. Are WUAs strengthening the implementation of IWRM in Lebanon?

Implementation of WUAs in Lebanon has never beaimgsly on the agenda of the Lebanese
government probably because of the marginalizatiotme agricultural sector since independence.
Indeed, the only available text concerning the ttwaaof WUAs dates back to 1926. Not only is
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this text legislatively complex but only one WUAshbeen created under it and unfortunately its
actions do not seem to have affected its environmen

The complexity of this text has restrained manycteate WUAs and has encouraged others to
rewrite an updated draft proposal to make new l&igis available that the farmers will use.
Unfortunately the proposed reform of the text wenttby Hyam Mallat in 2006 has never been
promulgated by the parliament making the task ewere difficult to the different initiators (local
and international partners) that want to implem#htAs in the irrigation schemes of Lebanon. The
farmers and water users are regrettably payingtice of the nonchalance of the politicians.

Fortunately, the juridical lack has not restrairsmVeral projects to be launched with the aim of
implementing WUAs. The Italian Cooperation, USAlBdathe EU were the main financial backers
behind the creation of four main functioning WUAddhyatiyyeh in 1997, South Begaa in 2003,
Jabbouleh in 2004 and Marjeyoun in 2008) as wetither minor ones. All those WUAs are in fact
masked behind agricultural cooperatives due tdepal handicap of WUAS in Lebanon.

Moreover, before analyzing the impact of the WUAsntioned above on their environment, it was
wise to explain some other obstacles towards th@bkshment of WUAs. The individualistic
behavior of the farmers as well as the politicdinaistrative and social settings of the Lebanese
state may have a negative effect and slow dowrptbeess of implementing WUAs. However,
when raising awareness campaigns will be condudted farmers will understand the ultimate
goals of creating WUAs and will positively respotadtheir establishment. Indeed, the long term
role of WUAs is the takeover of the managementyatpen and maintenance of the whole scheme
when WUASs consortia will be created after acquirexgerience and knowledge. But before that,
the way is long and focus should be done on exgsfitUAs and on the projected creation of new
ones.

Analyzing the functioning and the impact of the W&JAn their environment will bring the clear
answer to whether WUAs are indeed strengtheningntiptementation of IWRM in Lebanon. We
should be careful that there are degrees of stnengtg and that we should give attention to the
effective influence of WUAs on the overall watermagement in Lebanon.

We have seen how the creation of a WUA in Mchagiyyas impacted positively the region. The
existence of this WUA has made water availablentoillage and agriculture is flourishing once

again. Moreover, this WUA has profited from itsdégtatus of agricultural cooperative to provide

other services to the farmers such as common tramoperative fridge, common fertilizers and

marketing. Undeniably, this WUA has activated aadepmental process in this region that resulted
in the return of many farmers that had emigratechfthe village.

In Jabbouleh, the installation of a modern irrigatnetwork and distribution system (AcquaCard)
and the implementation of a WUA on the scheme lase resulted in many positive impacts.
Indeed this has helped first regulating the permbaaegailability of water even during dry period,
allowing the production of horticultural crops thaiquires more water, tripling the production,
practicing night irrigation and reducing human mantions. On fruit trees, water was economized
by 50 %: 4,000 m3 of water would be saved by 1 lmckv means that 10,000 would save 40
millions of cubic meters of water (the capacitytloé projected Orontes dam). On cereals, water was
economized by 60 %: 2,500 m? of water would be ddwe 1 ha which means that 40,000 would
save 100 millions of cubic meters of water (ha#f tapacity of the Qaraoun Dam). This shows the
importance of the impact of this WUA on the overgditer management in Lebanon.

In Marjeyoun also, the rehabilitation of the irrigen scheme and the creation of a WUA have had a
strong impact on the farmers who started againutbvate their lands after 30 years of fallow.
Indeed, not only this WUA has allowed water to feagain tail ender farmers but it permitted them
even to shift from low income crops to high rewargeoductions such as fruit trees. The ‘Mary’
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was always considered the living heart of the Meamm district; today, this area will again
participate in the rural development of the whalgion.

Unfortunately, the WUA in the South Begaa irrigatecheme does not seems to have affected yet
positively the region. Nevertheless more time stidaé allowed for the farmers to learn about the
benefits of being gathered into WUASs. This doesmetn that this WUA is hindering the overall
process of strengthening IWRM because we canlstilin from the mistakes and know how to
overcome them in other cases.

Finally, it is true that the existing WUAs have hadtrong impact in their regions but a minimal
one on the scale of Lebanon. We should howeveiragnto encourage the creation of WUAs and
provide them assistance because if we do not atatime, we will not be able to reach the goal
everyone has put in mind: implementing IWRM in Leba. Practical steps should be taken
immediately starting with the promulgation of theanupdated law on WUA and later on with the
creation of a national authority for irrigation thaill supervise the establishment of the WUAs
throughout Lebanon.

6.3. General Reflection on the content and concepts

This research has been executed following a conatframework that has been elaborated at the
beginning around certain specific concepts. Itddtee a map that gave coherence to my research
and it guided the logical and systematical develepnof the problem solving. When | reached the
end of my work, | was able, thanks to the findirtgselaborate practical conclusions that answered
my questions. Two main topics were tackled to reahehsame goal d¥WRM : agricultural water
managementand governmentakeforms.

The framework used is first depicted below and thesonceptual reflection is given whether the
presented concepts provide a genuine roadmap tgzarthe water reforms processes.

The water issue in Lebanon is a very important extbihat is in every ones’ mind although
governments have always marginalized the developwiethis sector. In Lebanon everything is
related to water: from agriculture to industry,nfréiousehold to leisure. Moreover water has shaped
the history of Lebanon, while historical events éashaped water management practices as
strongly. | have been living for 21 years in thauntry but it is not until | conducted research on
water management that | understood how the Lebasesety has been closely related to the
availability of water. Indeed, since pre-historitmhes, peoples inhabited water-rich areas of this
territory and this has remained until today whelages can only be bound next to water sources.

Looking back at the concepts | used to reseagicultural water management | have been
amazed by the capabilities of the Lebanese fartoarsntrol the water they have. They have been
able since antiquity to take power over this cruaource and utilize it in an optimal way. They
constructed canalizations in difficult mountainoegions in order to bring water to the orchards.
Moreover, their methods @fovernancehave been acknowledged since th& t&ntury by many
western visitors such as Volney or Lamartine. Thaye been surprised by the competences and
aptitudes of the Lebanese farmers to find a pehagheement to manage water in a useful way for
everyone. It is thearticipation of all the stakeholders (villages, families, farmers) together for
the mutual organization of water allocation thatdendrom Lebanon a prosperous land until the
start of the several wars that destroyed the cgundt only materially but socially also.

Today, we can only bet on the historical mutual nes that transformed the mountain into
hanging gardens rich in agricultural products wlifi@ate the implementation of WUAS in irrigation
schemes. It is definitely sure that the presencauioh association to organize the management and
distribution of water will influence positively th@ocess of IWRM application in Lebanon.
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However, this could not be possible without therslrintervention of the government to implement
reforms that will open the way first to the legal estalireent of WUAs and later to the prorogation
of other reforms related to the strengthening oRIW in Lebanon. For that, thmstitutional
pluralism in Lebanon does not always make the task easypfdsence of 17 different religious
communities having each its own laws, beliefs amstams played a role in the sectarian influences
related to implementation of reforms. Moreover, siuperposition of custom laws, Ottoman laws,
French laws, international laws and finally Lebanésns are in a way enriching the Lebanese
legislation but in another way complicating evergqess of statutory reforms.

Finally, | have been able to see throughout myaietethe extended impact pblitical dynamics

on water resources management. Indeed, Lebanobeleasalways pressured by outside parties to
conduct internal reforms. The number of internaliynfunded developmental projects related to
water resources management and reforms indicatestritng influence of the donors on Lebanon.

The reason to divide the concepts in two group®tsonly because the MRQ is constituted of two
guestions but also to show that for reaching‘tjoal’ that is IWRM, severalways’ are possible
and fundamentals in order to reach titte statutory reforms and the agricultural water
management.

Concerning the reforms, the utilization of two pioll related concepts is not the fruit of the
hazard. This approach is grounded in the notion Weter resources management is politically
contested (Mollinga, 2001) and that institutiorransformation is inherently political (Merrey, et

al., 2007). That is why in order for me to undandtdhe mechanism behind reform adoption and
implementation, a political angle of view was neezeg. Using the two concepts of political

dynamics and legal pluralism helped me a lot kngwitrat reforms are successful when ‘windows
of opportunities are used’ and political goodwasllavailable.

On the other side, concerning agricultural watemaggment, the combination of governance,
stakeholder’s participation and water control wasngrily intended to cover the practices and
agricultural water uses of the Lebanese farmers.dByg that, a good understanding of the
behaviors was done and an interesting consideratas provided concerning the functioning of
WUAs and the strengthening of IWRM. The depictiohtlee farmer’'s historical and current
behavior through the use of the water control amceghance concepts and the understanding of the
functioning of the existing WUAs through the use tbe participation concept explain the
importance and the relevance of the utilizatiothoke concepts in this research thesis.

6.4. Recommendations and Opportunities for the future

Considering the outcomes of my research and whatblean observed in the field during three
months of stay in Lebanon, some recommendationgpeopbsitions for improvement in the future
can be given:

= On the national level, the government should b&dipg more time on planning on how to
manage water and other issues rather than manpgiitigal crises and losing time waiting
for terms and deadlines.

= The government should immediately initiate the pescof administrative decentralization,
as desired lately by the president of the Repulibcfavor the enforcement of local
governments and local water management bodiesder o better manage water resources
without returning each time to the central ministBart of the decentralization process
would include the strengthening of the participataf the citizen in the decision-making:
Engaged Citizen
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= On the ministerial level, the MEW should, beforafting plans and strategies, establish a
key vision for the water sector in Lebanon and theite the main water policy for the
coming years. IWRM should constitute the main gwad thus should be focused on more
by adopting the water strategic paper and the gtejel WRM National Plan.

= WEs that are presently only providing services hle tonsumer should be effectively
managing water. They should be transformed ig@nce de basimnd management of
irrigation water should be separated from potabld wastewater. A National Irrigation
Authority (NIA) should be created then to concdnd tasks of the MEW and MoA in order
to better manage the irrigation sector.

= The concepts of IMT and PIM should be strengthetedpen the way for a good
implementation of IWRM. For this, WUAs implementatishould be largely backed by the
MEW who should first start by promulgating the uteth decree proposal. Raising
awareness campaigns and capacity building formatiauld be initiated to help the WUAs
function well and let them one day be gathered odnsortia managing all the irrigation
schemes of Lebanon.

After the 29 Water Week held in Beirut in February 2009, theWlBas decided to postpone the
deadline of the Water Master Plan from 2009 to 2@b&h leave for the country enough time to
fulfill the technical part of IWRM. On the otherind, in order then to complete the implementation
of IWRM in Lebanon and adopt the socio-economicat,pa National IWRM Plan was decided to
be drafted in cooperation with European and Meditezan partners. This opens the way to more
research on this issue in Lebanon and as J. AnA&lkgpects 25 years to see reform changes, it could
be interesting to see what will in fact be theestatthe water sector in Lebanon in 2025.
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Annex 1: List of Locations visited in Lebanon:

= Institutions
- Ministry of Energy and Water (MEW) - Beirut
- Litani River Authority (LRA) — Beirut, Bir Hassamd Khirbet Kanafar

- Chamber of Commerce, Industry and Agriculture ofhlgh and the Beqaa
(CCIAZB) - Zahleh

- Lebanese Agricultural Research Institute (LARI)el Amara

- American University of Beirut (AUB) — Beirut

= QOrganizations

- Economic and Social Commission for Western AsiaQB&\) — Beirut
- United Nations Development Program (UNDP) — Chtaura

- Food and Agriculture Organization (FAO) — Baabda

- Association of Volunteers in International Serv{é&/SI) — Jounieh

- German association for Technical Cooperation (GTBpabda

- An-Nahar newspaper — Beirut

- L'Orient le Jour newspaper — Beirut

- The Daily Star newspaper — Beirut

= Irrigation schemes

- Akkar Plain irrigation scheme

- Nabhr el Bared dam and scheme

- Yammouneh irrigation scheme

- Chabrouh dam

- Kfardebian and Faraya irrigation scheme

- Daychouniyyeh dam and irrigation scheme
- Qasmieh —Ras el Ain irrigation scheme

- Ras el Ain reservoirs

- Oyoun Ourghosh lakes and scheme

- Anjar irrigation scheme
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Marjeyoun-Khiam plain irrigation scheme
South Begaa irrigation scheme

Saghbine (Ain Shouaa) irrigation scheme
Khrayzat irrigation scheme

Laboueh irrigation scheme

Water users’ Associations (WUAS)
Mchaytiyyeh

Lake Share Communities Union
Jabbouleh

Marjeyoun

Baskinta
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Annex 2: List of people contacted and/or interviewe between 10/10/2008 and 20/1/2009

Dr. Ali Abboud : Chairman of LRA -nterviewed on 19/1
Maya Aoun: AVSI engineer — contacted twice on 2/12 and 22/12

Mrs Imane Ibrahim Abdel Aal Arab : Daughter of Ibrahim Abdel Aal and Responsibletto#
Association of the friends of Ibrahim Abdel Aatentacted on 12/11

Raghed Assi Energy and Environment advisor for agriculturéJAlDP —contacted on 5/11
Dr. Maher Bou Jaoudé AVSI engineer -interviewed on 10/11

Dr. Selim Catafaga President of LRA, former consultant of MEWnRterviewed on 13/1
Georges Chahine AVSI officer —interviewed on 5/12

Nabil Chemaly: GTZ officer —interviewed on 22/12

Maher Chrabieh: Head of the AWO of Dbayehcontacted on 15/12

Dr. Fadi Comair: General Director of Hydraulic and Electric Resmms at the MEW mnterviewed
more than 5 times

HE Dr. Adel Cortas: Former Minister of Agriculture and FAO consultaninterviewed twice on
16/1 and 19/1

Dr. Nadim Farajallah: Associate Professor of Environmental Engineeahd@UB - interviewed
more than 5 times

Said Gedeon Head of the Farm Management & Accounting Cente€@IAZB — interviewed
twice on 20/11 and 25/11

HE Me. Robert Ghanem Parliament Member representing South Begaa clistinterviewed on
29/11

Ghassan Haddad Msc in Irrigation, worked on a project of the USD on water resources
projects inventory in Lebanoncentacted on 9/11

Nicolas Haddad Agricultural Education and Research Center (ARE@nager -interviewed on
25/11

Me. Nagib Hage Chahine Lawyer —interviewed on 24/11
Elias Hajj: President of WUA of Baskintaeontacted on 14/1
Hussam Hawa Author of a thesis on water resources in Lebanimerviewed on 9/11

Dr. Bassam Jaber Former General Director of Hydraulic and ElectResources at the MEW —
interviewed twice on 23/12 and 9/1

Georges Kadi Head of Projects Department at Beirut and Mouelbdnon WE -contacted on
17/12

Wissam Kanj: Irrigation engineer at MEW eontacted on 13/1
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Dr. Kamal Karaa: Head of Rural Development Department at LRMterviewed twice on 6/11
and 27/11

Dr. Fadi Karam: Head of Irrigation Department at LARIirterviewed on 12/1
Dr. Hanna Khoury : President of the WUA of Mchaytiyyehirterviewed on 20/11

Emmanuelle Kunigk: Author of a thesis on water policy in Lebanooommunicated several times
by email and interviewed on 18/12

Milad Mallah : Irrigation engineer at MEW eontacted on 4/12

Me. Hyam Mallat: Lawyer, professor of water legislation, authornoény water-related articles
and books interviewed on 3/12

Dr. Youssef el Mouji. ESCWA consultant eontacted on 12/12

Marco Perini: President of AVSI in Lebanoninrterviewed on 19/1

Tarek Sadek Water and Environment officer at ESCWAnterviewed on 19/1

Salah Saliba UNDP officer — contacted on 5/11 and interviewsed10/11

Soledad Silva FAO librarian —contacted on 7/11

Francis Stephane AFD officer in Beirut —contacted on 25/10

Nazir Torbey: Responsible of the ‘Lake share communities unianterviewed on 10/11
Rita Wakim: Research Assistant at AUBGentacted on 21/10

Andre Zouein: AVSI officer —contacted on 22/12

In addition to the farmersJean Khoury, Milad Saidi, Saadeddine Jardali, Antane hajj,
Hussein Abdallah and many others that | unfortunately miss theemam
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Annex 3: List and map of the dams and lakes plannely the Water Master Plan(MEW)
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Annex 4: Proposed organizational chart of the Natinal Council for Water (NCW)
(Majdalani, 1991)

[National Council for Water]

[ Advisory Committee ]—

[ Executive Committee]

[ Resources Service } [ Planning Service ]

_[Hydrometry and CIimatoIogy\ Civil Engineering ]_

Hydraulics / geotechnology)

[
[
—[ Groundwater ] [ Irrigation and draining ]—
[
[

[ Agricultural Hydraulics ]

—[ Investigation ] Environment ]—

—[ Scientific Hydrology Economy and markets ]—

[ Research Service } [ Informatics Service ]

—[ _ Technicai

—[ Hydraulic research

—
( N

Technical archives J—

Inventory ]—

( Control and treatment ]—

—
N

—[ Laboratory works

~—

[ Juridical Service } [Administrative Service]

_[Water Code and Regulations] [ Accounting ]_

Human Resources ]—

Archives ]—

[ Advertisement ]—
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Annex 5: Proposed Institutional Structure for implementation of IWRM plans at the
national level in the ESCWA countries(ESCWA, 2007)
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Annex 6: Water Strategic Paper — Matrix concerningthe sector reform study of water and
wastewater(Comair, 2008)
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Annex 7: Organizational Chart of the Ministry of Energy and Water (MEW)
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Annex 8: List and map of the old Autonomous Water @ices (AWOs) (Comair, 2006)
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Annex 9: List and map of existing irrigation schems in Lebanon(MEW & LRA)
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Annex 10: List and map of groundwater aquifers in lebanon

Region Aquifer Water vohone Irrigated area
(Mm®) (ha)
Plio-Quaternary 26 2.500
Lldear
Morth Lebanon Liocene Koura 2 200
Zghatta
Other T 700
Lowrer Cretacemis 1 100
Iount Lebanon Ividdle Coastal 1 100
Cretaceous
Iddle Cretaceous 71 f.a510
Western basin
mouth Lebanon Coastal Eocene T ald
Coastal (uatemary P 190
Ihiddle Cretaceous 7 750
of Anti-I.ebation
Anti-Lebanon Eocene of Anti- 24 2.590
Lehanon
Meogene- 41 4. 1680
Juaternary
Jurassic of Amilg
mouthem Belaa EoceneMliddle 5 5600
Cretaceous of
Beleaa
Total 241 24.700

Ground water in Lebanon according to region, aquife, pumping and area irrigated

(Abdallah, 2002)
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Annex 11: Photos of hill lakes in Lebanon
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Annex 12: Photos of agricultural terraces in Lebana
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Annex 13: Mchaytiyyeh: Map and pictures
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Annex 14: South Beqgaa Irrigation Scheme: MaffGedeon, 2007and pictures
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Annex 15: Jabbouleh: PictureJLARI)
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Annex 16: Marjeyoun: Map (AVSI) and pictures
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