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EXECUTIVE SUMMARY

KREDO has been commissioned by DAI to carry out a project entitled “Development of a Water Supply and

Wastewater Systems Master Plan within the Service Area of the Bekaa Water Establishment” as part of the
USAID — Lebanon Water Wastewater Sector Support Program (LWWSS). As part of this project an irrigation
services assessment was carried out. All information available on existing irrigation systems falling under the
jurisdiction of the BWE was collected and integrated in the GIS database. Previous studies and reports were
reviewed as well as the work of the different governmental institutions and international agencies involved in the
development of irrigation and agricultural infrastructures. Field visits were carried out to a sample of irrigation
schemes showing the general need for maintenance and rehabilitation works or for total reconstruction.
Information collected from a sample of irrigation water users confirmed the insufficient water resources available
for irrigation, the need for improving the irrigation infrastructures, and the need for improving the overall efficiency
of the agricultural activities. Actions to maximize the efficiency of the existing irrigation systems were suggested

and recommendations made for the preparation of terms of reference for an irrigation master plan.

KREDO

BWE
CDR
DAI
ESFD
FAO
GIS
GPS
IWRM
IRMP
LRA
LRBMS
LWWSS
Mcm
MEW
MOA
NWSS
USAID

list of ACRONYMS

Bekaa Water Establishment

Council for Development and Reconstruction
Development Alternatives, Inc.

Economic and Social Fund for Development

Food and Agricultural Organization of the United Nations
Geographic Information System

Geographic Positioning System

Integrated Water Resources Management
Irrigation Rehabilitation and Modernization Project
Litani River Authority

Litani River Basin Management Support

Lebanon Water and Wastewater Sector Support
Million Cubic Meters

Ministry of Energy and Water

Ministry of Agriculture

National Water Sector Strategy

United States Agency for International Development
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1 INTRODUCTION

1.1 Background

On December 1st, 2012 KREDO has been commissioned by DAI to carry out the project entitled
“Development of a Water Supply and Wastewater Systems Master Plan within the Service Area of the
Bekaa Water Establishment” as part of the USAID — Lebanon Water Wastewater Sector Support
Program (LWWSS). The scope of the current study is to establish water supply and wastewater master
plans in order to support the Bekaa Water Establishment (BWE) decision-makers in the preparation of a
rational infrastructure development and capital investment plan for water supply, water distribution,
wastewater collection and wastewater treatment systems, as well as elements of an irrigation system.
More specifically, the irrigation services assessment report encompasses the following activities as per
Objective C of the terms of reference:

Objective C. Framework for Irrigation Services

Task C.1: Collect existing irrigation water system information.
C.1.1 Collect existing irrigation water system information, working in close collaboration with
the BWE staff and enter into the BWE GIS to allow for a better understanding of the areas that

rightly have a claim to this service.

C1.2 Collect and review all studies, reports ad available data that have been prepared
regarding irrigation systems and services under the authority of the BWE.

C1.2 Meet with MEW and bilateral donors working on irrigation system related projects in the
Bekaa to gather data, and document programs and projects that are planned or underway.

Task C.2: Define the current situation relative to irrigation needs and services provided in the areas
mandated to be served by the BWE.

C.2.1 Conduct field investigations and irrigation water user interviews to define the current
need, whether it is being met or unmet, for irrigation waters in the areas that can be particularly

served by the existing irrigation systems.

Task C.3 Identify major current physical deficiencies in the existing irrigation system.

KREDO

C.3.1 Identify major current physical deficiencies in the existing irrigation water system that
prevent these existing systems to operate at their maximum potential.

This report presents the results of the activities presented above. Appendix A presents photographic
documentation of the field investigations of a large sample of springs and irrigation channels. Appendix
B presents allthesprings that were identified in the area of the study with the flow data that could be
found about them. Appendix C presents a summary of the results from the interviews that were carried
with a sample of farmers in the study area. Appendix D presents GIS maps showing the irrigation
networks that fall under the jurisdiction of the BWE. Appendix E presents an updated land use map
showing the extent of agricultural lands in the Bekaa.

1.2 Agriculture and Irrigation in the Areas underthe Jurisdiction of the BWE

Law 221/2000 on the organization of the water sector in Lebanon created four regional water
authorities, among which the BWE, covering the whole territory of the Lebanese Republic. The BWE
service area included the cazas of what was then the Mohafazat of the Bekaa, namely: Baalbeck,
Hermel, Zahle, West Bekaa, and Rachaiya. The cazas of Baalbeck and Hermel have been separated at
a later stage in 2008 to form a new Mohafazat by itself.

Article 4.1 of this law defined the mission of these water establishments as follows:

a) To study, build, operate, maintain and renewal water projects for the distribution of potable
water and irrigation water; and to collect, treat and dispose of all wastewater according to the
master plan for water and wastewater or the approval of the MEW pertaining to the use of
public water resources, the location of water and wastewater treatment plants and the location
of wastewater discharge points.

b) To suggest tariffs for the service provision of potable water, irrigation water, and the disposal
of wastewater in light of the prevailing socio-economic conditions.
c) To monitor the quality of distributed potable and irrigation water and the discharged effluent

from wastewater treatment.

Pursuant to this law all water offices, local water committees, and regional waterauthorities existing at
the time the law was enacted in the service area of a given water establishment were all merged into
the establishment. It is important to note that many areas and small localities were not covered by the
patch work of local water authorities and one of the benefits of the creation of the regional
establishments was to ensure that all areas would be serviced equally and fairly.

The new law gave the water establishments jurisdiction over water, wastewater and irrigation in their

geographic service areas but for one exception: the irrigation networks and irrigation infrastructure
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falling within the Litani river basin were assigned to the Litani River Authority (LRA) created back in
1954. Hence the BWE whose geographic service area contains the upper part of the Litani basin
received jurisdiction over the remaining parts of the Bekaa, i.e. those that fall north and east of the
Litani basin, mostly in the Assi basin to the north in Baalbeck-Hermel, in Rachaiya to the south-east in
the Anti-Lebanon, and in Ham-Maaraboun and Tfail to the southeast of Baalbeck and across the Anti-
Lebanon.

Decree 14522 dated 16 May 1970 defined the service area of the LRA in the South Bekaa as that area
extending from the dam of Qaraoun in the south up until the Beirut-Damascus road north and between
the course of the Litani river and the irrigation channel at altitude 900m north until Riyaq. Decree 9631
dated 13 December 1996 extended the geographic jurisdiction of the LRA to the remaining parts of the
Litani basin and merged into it all existing irrigation water committees.

FIGURE 1-1: LITANI BASIN

(Translation of the Arabic annotation: 1-Litani source;2-Litani river;3-Ghzayel river;4-Berdawni
river;5-Qaraoun  Lake;6-Ain  Zarqa  Spring ;7-Litani  River  Basin limits).  Source:
http://www.litani.gov.Ib/en/?page_id=63

Figure 1 shows the limits of the Litani Basin in Lebanon, and a map is appended in Appendix D showing

the limits of the Litani river basin in the BWE service area.

. KREDY)..

Agriculture is the main user of water in any economy. It is estimated that agricultural activities in
Lebanon consume between 64% and 70% of the total water needs. In the agricultural census carried by
MOA and the FAO with Italian funding in 2010 it is estimated that the total useful agricultural surface in
Lebanon is close to 231,000 hectares out of which about 113,000 are irrigated. 65% of these irrigated
surfaces are fully irrigated while the other 35% are partially irrigated depending on the amount of yearly
precipitation and the types of cultures.

The Baalbeck-Hermel mohafazat has an estimated total useful agricultural area of 57,265 hectares out
of which 31,700 are irrigated. 48% of irrigated lands are fully irrigated and the remainder 52% partially
irrigated. 57% of the irrigated areas in Baalbeck-Hermel use modern sprinkler or drip irrigation
technologies, these areas however correspond more frequently to large farming properties that rely on
private wells for irrigation water rather than to the farming properties that rely on public irrigation
networks. The average irrigated area per farm in the Bekaa and Baalbeck-Hermel is 3.4 hectares, the
largest average in Lebanon. It is also important to note the presence of a few large dairy farms with
their associated dairy industries. Surface waters contribute an estimated 40% to 45% of all the waters
needed for irrigation, the rest of the water is obtained from the groundwater through private wells, the
number of which is estimated in the thousands.

The lower reaches of the caza of Rachaiya fall into the Litani basin while the rest of it falls on the
westward side of Anti Lebanon and Mount Hermon reaching all the way to the top of the mountains.
The total useful agricultural area in Rachaiya is about 5,900 hectares out of which 16% are irrigated. No
large irrigation schemes have been developed in Rachaiya due to the nature of the terrain and the
limited availability of water resources.
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2 |IRRIGATION SYSTEMS INFORMATION

2.1 Physical Information on Existing Systems

Irrigation with water from springs and rivers has been practiced in Lebanon since historical times.
Irrigation infrastructures have been developed in different sizes and extents depending on the size of
the water source and the availability of arable land. Many of these infrastructures are owned and
managed by private individuals, families, or communities. Public interest irrigation schemes consisting
of spring catchment or river derivation structures, main canals, distribution networks have been
developed and managed by local authorities to develop agriculture and serve the economic interests of
the community.

Public irrigation networks or schemes in Lebanon have been historically managed by regional water
authorities or local water committees all of which were consolidated in the four regional water
establishments by Law 221/2000. These are traditional low efficiency irrigation schemes originating
mostly at spring intakes or small water courses and constituted of open channels, mostly concrete
channels for the main lines and a mix of concrete and dirt channels in some of the smaller branches.
Some pipe systems have also been installed. The list of the irrigation schemes that fall under the BWE
as identified in the World Bank Policy Note on Irrigation Sector Sustainability (Report No. 28766-LE,

2003) are as follows:
TABLE 2-1:IRRIGATION SCHEMES AS IDENTIFIED IN WB REPORT NO. 28766-LE, 2003

Code Scheme name Equ:p(;;;;i area Net lrrl.;;haat)ed area
1 Hermel High land Farms (JurdHermel) 1,100 990
2 Merjhine 160 140
3 Hermel Watershed 650 590
4 Assi Plain 400 360
5 El Qaa 3,000 2,700
6 OyounTagtaq 100 90
7 RasBaalbeck 300 270
8 Laboue 2,080 1,870
9 Chaat and Surroundings 800 720
10 Younine 100 90
11 (S)gfrgz(r?(;?nhgossh - Barga-Nabha and 400 360
12 Yammoune 5,600 5,040
13 WadiNahle and Surroundings 150 140
14 laat Plain 270 240
15 gsﬂgjggi%asm@ouns and 2,000 1,800
16 Maaraboun and Ham 120 110

Total 17,230 15,510

KREDO

The information available about existing irrigation water systems was collected from the BWE and the
MEW and digitized for integration into the GIS database as a separate layer. Appendix D presents GIS
maps showing the irrigation networks that fall under the jurisdiction of the BWE. The main networks are
shown for whose systems for which plans were found. The remaining systems are identified by location
only. Detailed plans for many systems as well as secondary and tertiary parts of other systems are
missing and will need to be completed once a field topographical survey is carried out.

Table 2 presents the systems entered in the GIS database with their characteristics, noting that 88% of
all primary and secondary networks entered are concrete channels, 10% are pipes, and only 2% are
earthen channels. Yammoune and Laboue are by far the largest two with more than a 100km of length
each for a total 291km of identified networks. All the entries in Table 2 should have appeared in Table
1. This discrepancy may be due to the identification made of those schemes by different informants. It is
possible that some of the smaller networks may have been included by the WB in the general
geographic location of larger schemes and hence do not appear independently in the GIS database,
while other small networks have been missed or not been included for lack of information.

TABLE 2-2: IRRIGATION SYSTEMS IN GIS DATABASE FOR BAALBECK - HERMEL

Type
Name of Primary Secondary Earth Total
Caza Irrigation Concrete Concrete | Channel | PipeLength | Length
Scheme Channel Channel Length (m) (m)
(m) (m) (m)
Yammoune! 58,887 30,282 19,416 108,585
Baalbeck! 15,008 15,384 30,392
Laboue! 33,178 77,480 2,116 --- 112,773
S | Nabi Osman? 190 190
% El Ain2 675 --- 211 --- 886
@ | Fekeh? 2,252 2,252
Ras Baalbeck? 1,359 1,359
Qaa (E) 32,500 32,500
Ras El Assi® 8,984 8,984
< | Merjhine! 7,348 7,348
£ | Hermel' 11,633 2,831 14,464
T | Qasr? 2,507 1,612 4,119
Total 133,037 155,646 6,770 28,400 323,852

' Scheme identified in WB Report No. 28766-LE, 2003
2Smaller schemes not identified in WB Report No. 28766-LE, 2003 or lumped by error in larger neighboring ones
3 New scheme under development by the MEW under the Assi Dam Phase | project

A map showing the location of the identified public irrigation schemes under the jurisdiction of the BWE
is appended in Appendix D as well as the details of those digitized in the GIS database (Plans 1 to 8 in
Appendix D).
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In addition to those identified sizable public irrigation schemes much smaller irrigation schemes or small
networks of canals serving multiple beneficiaries may exist across the BWE jurisdiction area but have
notbeen accounted for as they may historically have been under the responsibility of a local municipality

and not a water committee or regional authority.

2.2 Existing Studies, Reports and Projects on Irrigation Water Systems

Previous and current contributions to studies, reports, and projects relating to irrigation in the area of
jurisdiction of the BWE is reviewed by governmental institution, noting that irrigation remains a shared
responsibility between the BWE the Ministries of Energy and Water and of Agriculture and the Council
for Development and Reconstruction.

2.2.1 Bekaa Water Establishment

The BWE has faced tremendous administrative, technical and financial challenges since its creation.
With limited financial and human resources capabilities it has given priority to the operation and
maintenance of existing potable water infrastructure in order to secure safe and sufficient supply to the
rapidly growing population in the Bekaa and has also engaged in the extension of networks to areas
that were not serviced yet. Hence, the BWE has not yet had the opportunity to carry out any studies or
development projects in irrigation. Its role has been limited to taking over existing infrastructure and
integrating existing local water committees in what may be described as a crisis management
approach, intervening only in extremis. lts efforts are concentrated on the operations and maintenance
of the larger schemes with minimal budgets if at all and the collection of tariffs if possible. The current
drought conditions have exacerbated water management conflicts and highlighted the importance of the
role of the BWE in irrigation. Ministry of Energy and Water (MEW)

The MEW was in charge of maintenance and development of the systems and the last project before
transferring jurisdiction was the Irrigation Rehabilitation and Modernization Project (IRMP) funded by
the World Bank through IFAD. The IRMP was launched in 1996 to help communities in rural areas
overcome two major constraints: the unsuitability of hilly land for cultivation and the isolation of the
villages. The objectives of the project were to increase the agricultural incomes, welfare and
employment of small farm households in previously neglected areas where irrigation schemes were
being rehabilitated and to achieve sustainable and improved management of water resources.
Additional complementary objectives included: strengthening essential agricultural services that would
maximize the benefits of increased availability of irrigation water; assisting isolated farming families in
improving their incomes through the provision of sustainable water resources (i.e. upland lakes); and
improving the socio-economic prospects of rural women through the systematic expansion of services
targeted at women. The project area covered five major irrigation schemes in Lebanon namely:
Yammoune (North Bekaa), Quasmieh Ras El Ain, Danniye, Akkar El Bared and Bekaa South and many

KREDO

other small irrigation schemes as well as the construction of a few hill lakes. The IRMP targeted about
33,000 farm households, of which 21,000 were in the five major schemes and 12,000 in the small and
medium schemes. Of those major irrigation schemes the Yammoune system falls under the jurisdiction
of the BWE.

The MEW has since the year 2000 concentrated on the development of large water reservoirs for
irrigation and potable water and has launched a ten years plan for the design and construction of dams.
This plan has suffered from delays but is proceeding nevertheless. The MEW strategic review report of
2010 (December 2010) and the National Water Sector Strategy (NWSS) issued in 27/12/2010 and
adopted by Council of Ministers’ Resolution no.2 dated 9/3/2012have projected the total annual water
demand versus the total supply for the whole of the Bekaa (cazas of Baalbeck, Hermel, Zahle, West
Bekaa and Rachaiya) to establish a water balance in million cubic meters as follows:

TABLE 2-3: MEW WATER BALANCE PROJECTIONS FOR THE BEKAA IN (MCM)

Water Balance 2010 2015 2020 2025 2035
Total Projected Annual Demand 493 513 533 563 612
Total Projected Annual Supply 308 329 310 296 296
Projected Deficit -184 -184 -222 -267 -316

Noting that about 70% of the total demand is related to irrigation the deficit will reach 221 Mcm in 2035.
Assuming that the areas under the jurisdiction of the BWE do not differ much from those under the
jurisdiction of the LRA then the projected deficit to total projected annual demand will reach 50% by
2035 if no new water resources development projects are engaged.

The MEW proposes to respond to this projected deficit by developing large dam and reservoir projects
The status of the dams and storage lakes planned by the MEW in the northern Bekaa is as of 2014:

TABLE 2-4: STATUS OF DAMS AND LAKES PLANNED BY THE MEW IN NORTHERN BEKAA

Storage (Mcm)
Dams & Lakes Caza Status
Static’ Dynamic?
Assi Dam - Phase | Hermel Under construction 0.00 63.00
Yammoune Lake Baalbeck Under construction 1.45 1.45
Younine Dam Baalbeck Ready for tendering 5.80 5.80
Assi Dam Phase |l Hermel Ready for tendering 37.00 15.00
OuadiSbat Dam Hermel Under study 1.50 1.50

! Static storage corresponds to one time per year fill up and discharge volume
2 Dynamic storage corresponds to flow through volume during one year in addition to collecting the static storage volume for
one time use during the dry season
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The surface waters to be collected and stored in these dams and lakes are destined mostly for irrigation
with the exception of Younine which can also provide a strategic potable water reserve for the future
use of the city of Baalbeck. The phase | of the Assi Dam consists of a small diversion dam and a
pumping station that draws water directly from the river flow and lifts it to large reservoirs east and west
of the basin to be used for irrigation. The reservoirs and transmission lines are shown on the GIS
database, but the project has been halted since the Israeli bombing of the site in 2006.

2.2.2 Council for Development and Reconstruction (CDR)

The CDR has had relatively limited interventions during the last twenty years (1992-2012) in the fields
of irrigation and agriculture when compared to the size and value of the works it has carried out across
the country. Within the scope of the National Emergency Rehabilitation Plan (NERP) and in
collaboration with the concerned ministries the CDR has undertaken in the nineties the implementation
of urgent projects that would contribute to the development of the infrastructure of agriculture and
irrigation. Projects were distributed across the country’s agricultural areas with a large part dedicated to
Baalbeck-Hermel. The CDR participated in the World Bank funded IRMP and carried out some
additional studies for developing irrigation perimeters in the areas Nahle, Raayane, Fekehe, Younine
and Al Mogragq.

The CDR has secured a grant from the European Union for technical assistance to the Ministry of
Agriculture (MOA) for developing elements of the agricultural policy and its master plan. The CDR has
also assisted with the agricultural census through a contract with the FAO partially financed by the
World Bank. The result was setting the agricultural strategy and MOA’s agenda for five years (2005-
2009) and carrying out an agricultural census in 2010.

In addition to the above, CDR has contributed to the provision of external funding for the
implementation of the Agricultural Infrastructure Rehabilitation project in favor of the Green Plan/MOA,
which includes land reclamation, agricultural roads and terraces, and hill lakes one of which in Hermel.
CDR also participated, through coordination committees, in the implementation of agricultural support
projects provided in the framework of the Italian/Lebanese Protocol (1997) and (1998-2000) signed with
the CDR, of which a part was allocated to the Baalbeck-Hermel agriculture development project and to
the certified plant production project.

The CDR has also secured about two years ago US $4 million of an IFAD loan and US $8.4 million of
an OPEC loan to finance the Hilly Areas Sustainable Agricultural Development project "HASAD” aiming
at constructing mountain lakes for agricultural development as an additional irrigation source during
summer in poor rural areas where water is scarce. Targeted areas are North of Baalbeck, Akkar-
Danniyeh, and South of Litani.

Moreover, the CDR continues the implementation of the "Local Development Project in Northern
Lebanon", ADELNORD, financed with a grant from the European Union, which it had initiated in

KREDO

2009.The project includes various development studies and activities as well as the design and
supervision of agricultural roads projects, irrigation channels and mountain lakes, in areas covered by
the project in the Cazas of Akkar, Diniyeh, and Hermel. The local development component of the EU
project is currently being carried out under the supervision of the CDR’s ESFD.

2.2.3 Ministry of Agriculture (MOA)

The MOA in its national strategy for 2010-2014 has identified nine critical areas of intervention which
are:

Updating the legislation organizing the agricultural sector

Improving the capabilities of the Ministry

Infrastructures development through the Green Plan

Extension Services and Training

Monitoring and Control

Production Chains

Credit to small farmers

Protection of Natural Resources

© © N ke

Marketing

The third and fourth areas of intervention are directly related to the development and use of irrigation
infrastructures. The Green Plan has traditionally carried out projects of terracing, construction of small
water reservoirs for individual farmers, construction of agricultural roads, and the construction of hill
lakes of capacities under 100,000 m?3,

Recent and ongoing projects at the MOA that have components or areas of intervention that may have
an impact on irrigation in the BWE jurisdiction can be summarized as follows:

1. ACLIMAS, Adaptation to Climate change of the Mediterranean Agricultural Systems, funded
by the EU: research on drought-resistant crops through demonstration projects in six countries
of the Mediterranean. The demonstration project in Lebanon targets the wheat and barley
crops of the Bekaa including the Hermel area.

2. ARDP, Agricultural and Rural Development Program, funded by the EU within which the MOA
has signed a Euro 1.9 million grant contract with the Green Plan to build 8 to 10 hill
lakes.Hermel and Baalbeck areas are included in the target areas.

3. HASAD, Hilly Areas Sustainable Agricultural Development, which is funded by the IFAD ($7
million) and the WB ($14 million). In the context of this project, 30 to 45 hill lakes (capacity
20,000 to 100,000 m?®) are to be built. Targeted areas are North of Baalbeck, Akkar-Danniyeh,
and South of Litani.
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Coping with Water Scarcity: Strengthening national capacities” funded by the FAO focuses on
strengthening national capacities regarding possible interventions for improved water
management in general, and dealing with the agricultural component of water scarcity in
particular. In the context of this project, treated wastewater from the laat wastewater treatment
plant in Baalbeckis being used to irrigate trees and wheat. Six farmers are involved in this pilot
project with three others as control group.

Improving the Environmental Sustainability of Irrigated Agricultural Production in Lebanon and
Jordan funded by the European Union and valued at2 million Euros focuses on the promotion
of environmental sustainability at the Mediterranean Basin level and the reduction of the
negative environmental impact of agriculture on natural resources (water and soil) and climate
change, through among others the introduction of irrigation methods with increased water-use
efficiency. The targeted farmers in Lebanon are in the central and northern Bekaa.

SALMA, Sustainable Agriculture Livelihoods in Marginal Areas, project funded by the WB and
valued at $28 million. This project is in the preparation and formulation phase and Dr. Chadi
Mehanna (director of Rural Development at the Ministry) is responsible for the project. The
project's geographical coverage would include Akkar-Danniyeh in North Lebanon, North
Baalbeck and Hermel in North Bekaa, and South Litani below Lake Qaraoun in South
Lebanon. Other geographic areas would also be considered to maintain inter-regional
balance.

UNDP has recently carried out several flood control projects in North Bekaa and Ras Baalbeck
more specifically that included the construction of bunds, planting of trees, terracing, and small
ponds.

. AgriCAL, Climate Smart Agriculture: Enhancing Adaptive Capacity of the Rural Communities

in Lebanon, project funded by the IFAD for a total value of $7.86 million. The Project slated to
start in 2014 shall benefit poor smallholders at national level but more specifically those living
in: (i) Akkar-Danniyeh; (ii) North Baalbeck and Hermel; and (i) South Litani below Lake
Qaraoun. Increased water availability and efficient use through water harvesting and irrigation
is among the objectives of this of the Project.

2.2.4 Reference Sector Reports

Four important reports or documents produced during the last ten years have been referred to in the

paragraphs above. They are listed here for full reference:

Republic of Lebanon- Policy Note on Irrigation Sector Sustainability (World Bank Report No.
28766-LE, November 2003) in English.
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Agricultural Census of 2010 Report (Recensement de I'Agriculture 2010) published in 2012 by
the Ministry of Agriculture, FAO and Italian Cooperation in French.

Ministry of Agriculture National Strategy for 2010-2014 in Arabic.

National Water Sector Strategy (NWSS) issued in 27/12/2010 and adopted by Council of
Ministers’ Resolution no.2 dated 9/3/2012 in Arabic and English.
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3 CURRENT SITUATION RELATIVE TO IRRIGATION NEEDS AND SERVICES

3.1 Field Visits to Representative Irrigation Schemes

Field visits were carried out to a sample of irrigation schemes that is representative both in size and in
geographic distribution. These visits consisted of sampling the existing network where accessible
andvisiting the spring catchments or spring heads which constitute the feeder sources of these
networks. Open channels constitute the vast majority of the networks and their status is highly variable
going from the recently rehabilitated to the poorest possible state. The springs are mostly unprotected
and many of the catchment structures are in need of rehabilitation to operate efficiently. Overall the
networks visited showed many signs of aging, the accumulation of structural damage and the lack of
regular maintenance. Accessibility tomany sites was severely hampered by the prevailing general
security conditions. Commented photographs are presented in Appendix A.

Figures 3-1, 3-2, 3-3 and 3-4 on the following pages show the geographic distribution of these
photographs on regional maps.

Appendix B presents reference data for the springs in the northern Bekaa area which are used for
irrigation. Many of these springs are also being used for potable water.

Of a total of 13 springs visited 8 (60%) catchment structures were in fair or good condition while 5
(40%) catchment structures require rehabilitation or total reconstruction in order to contain the gushing
waters and direct them into the channel system with minor losses.

Of a total 38 channel section inspected 24 (63%) sections were in fair or good condition while 14 (37%)
were in poor condition requiring major maintenance or rehabilitation works. The larger irrigation
schemes which had received public monies during the last 20 years were in better condition than the

smaller localized irrigation schemes that suffer from cumulative neglect and damage.
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3.2 Interviews with Farmers / Water Users

A sample of farmers/water users in the concerned region were interviewed. These farmers were
selected in areas of interest and queried in free format and with questionnaires as to their activities, the
status of their use of irrigation water and their general concerns.out of about 40 questionnaires
administered, 19 were retained for relevance and geographic locationand processed. A map showing
the geographic distribution of the interviewees is attached in Appendix D, Plan 10. All interviews were
conducted in Arabic and the results summarized in English in the table attached in Appendix C.

Farm Size and Useful Agricultural Surface

The size of the useful agricultural surfaces per farm, varied from 10 to 1000 decare (1 decare= 1
dunom= 1000m?), with an average size of 180 decare. The total additional area not currently used for
agriculture available per farm varied from 5 to 1500 decare with an average of 153 decare.

Type of Crops
63% of the farmers interviewed have permanent cultures such as tree orchards and seasonal crops
such as potatoes and wheat, the remainder have only seasonal crops.

Source of Irrigation Water/ Volume and Schedule

58% receive irrigation water through channels from a public irrigation scheme fed from a spring or a
river, 5% rely on public irrigation scheme and a private well, 5% rely on a hill lake, and 37% rely on
water from a well drilled solely for irrigation even though they are located in an area close by a public
irrigation scheme.

One farmer, 5%, reported knowing the volume of water he uses, all others did not measure or know.
100% of those farmers receiving water from a public scheme reported a water availability schedule that
varied from one day per weekto many hours per day, typically 12 hours. One farmer reported availability
at all times.

Tariffs and Costs

Five out of eleven farmers benefiting from irrigation water through a public scheme admitted paying a
tariff for the service and channel cleaning. All those using pumped water from wells complained about
the high cost of fuel and energy to operate the pumps.

Water Committees Work

90% of those farmers receiving water from a public scheme reported the existence of a local water
committee. 44% rated the committee’s work as poor or ineffective, the rest reported satisfaction with the
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committees work. One committee was reported to be operated under the municipality outside the BWE
oversight.

Main Irrigation Problems and Infrastructure

90% of those farmers receiving water from a public scheme identified water losses in the channels as
their main problem and suggested replacing the earthen channels and the damaged concrete channels
with pipes. 10% suggested the construction of hill lakes.

100% of all interviewees whether currently using irrigation scheme water or drilled well water reported
the situation of the irrigation networks as unacceptable suggesting the construction of new networks,
their extension, and even the construction of dams.

84% of all interviewees reported that the quantities of water available were insufficient to irrigate all the
land available

Other Main Problems Facing Farmers

Main problems facing farmers were identified as low prices (25%), lack of agricultural guidance and
fertilizers (30%), limited availability of credit (10%), high production costs (5%), and inclement weather
(15%).

3.3 Review of Pertinent Data from the Agricultural Census of 2010

As mentioned before, the Ministry of Agriculture has conducted in 2010 an extensive agricultural survey
which it has published in 2012. The most pertinent tables containing data on irrigation in the Cazas of
Hermel, Baalbeck, and Rachaiya, namely Tables 2.1; 2.7; 2.8; 2.9; 2.10; 2.11 of the appendices to the
census report were excerpted from the census database and translated to English and attached by
Caza in Appendix F. Their data is commented in the following.

Tables 2.1 present the distribution of the useful agricultural surfaces per farm size between non-
irrigated, partially irrigated during the dry season, and fully irrigated. 56% of Hermel agricultural lands,
55% of Baalbeck’s, and 16% or Rachaiya’s are irrigated. Roughly half of the irrigated lands are irrigated
partially, i.e. only during the drier months of the season when needed.

Tables 2.7 present the source of irrigation waters used per farm size and land areas. 38% of irrigated
lands in Hermel, 29% in Baalbeck, and 30% in Rachaiya receive their waters from a spring or river. The
remainder of the irrigated surfaces get their water from drilled wells, 56% for Hermel, 61% for Baalbeck,
and 21% for Rachaiya, or from other sources such as rain water reservoirs and hill lakes. Roughly one
third of all irrigated lands are from a surface water source directly under the jurisdiction of the BWE. It
must be noted here that most of the wells used in irrigation, more than 90%, are illegal wells without the
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required permit from the MEW. These wells draw water from groundwater aquifers in an uncontrolled
fashion drawing down irreversibly the water table year after year and threatening springs, and potable

water resources.

Tables 2.8 present the irrigation mode used per farm size and land areas. Irrigation by gravity, i.e. by
surface flow over the land, is the most practiced with drip irrigation almost at an equal level and
aspersion a distant third. 63% of the irrigated lands in Hermel are by gravity, 34% by drip, and 3% by
aspersion; these numbers are 38.5%, 35.3% and 26.2% for Baalbeck and 59%. 36%, and 5% for
Rachaiya. These numbers depend of course on the type of crops and techniques used but they are
nevertheless indicative of the level of agricultural technology reached and the education of the farmers
with respect to water usage.

Tables 2.9, 2.10, and 2.11 present the distribution of irrigated surfaces per source of irrigation
(spring/river, drilled well, reservoir, Hill Lake, etc...) and type of crop. Table 2.9 presents data for
seasonal crops, Table 2.10 presents data for greenhouse crops and Table 2.11 presents data for
permanent crops such as orchards, vineyards and the like.

In addition to data on irrigation, two pertinent tables about the obstacles to development faced by the
farmers, namely Tables 8.1 and 8.2 to were excerpted from the census database and translated to
English and attached by Caza to Appendix C.

These tables present a classification of the different types of obstacles to development faced by the
farmers per farm in Table 8.1 and per useful agricultural surface in Table 8.2.

Agricultural guidance, marketing, credit, infrastructure, cost of production, land fragmentation, and
source or scarcity of irrigation water were all identified as major impediments to the development of
agriculture. With reference to useful agricultural surfaces, infrastructure is reported as an obstacle 3.3%
of the time in Hermel, 3.5% in Baalbeck, and 7.2% in Rachaiya. On the other hand the source or
scarcity of irrigation water is reported as an obstacle 12.4% of the time in Hermel, 12.5% in Baalbeck,
and 14.8% in Rachaiya.

Albeit Rachaiya does not contain any public irrigation scheme whose responsibility befalls directly to the
BWE, its surface waters fall within the jurisdiction of the BWE which could eventually propose and
develop such schemes.

The data collected from the field visits on the status of the irrigation public schemes’ infrastructure and

from the limited number of interviews with water users agrees well with the aggregated results from the
Agricultural Census of 2010 confirming the general picture.
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4 MAJOR CURRENT PHYSICAL DEFICIENCIES IN EXISTING SYSTEMS

In keeping with the terms of reference and based on the field data collected and reported the major
current physical deficiencies in the existing irrigation water system that prevent these existing systems
from operating at their maximum potential and that could be acted upon immediately by the BWE can
be summarized as follows in order or priority:

e Spring catchments and intakes that need to be maintained in full operating condition to feed as
much water as possible in the irrigation networks. Damaged catchment structures need to be
replaced and existing ones improved and protected from debris and obstructions.

e Main or primary channels that need to be maintained and cleaned systematically in order to
allow full hydraulic capacity to be reached.

e Distribution or secondary channels that need to be surveyed to identify low flow points or
obstruction points due to debris, channel wall failures or excessive scour; these would need to
be repaired locally.

e Removal/ reduction of illegal intakes through breaking the channel edge wall or by pumping
directly from the channel.

e Replacement / repair of existing distribution gates as these tend to be damaged and leak a lot of

water.

The beneficiaries or water users can be involved in correcting many of these physical deficiencies
especially for the location and removal of illegal intakes, clean up and local repairs, and locating and
flagging defective gates.

It was also noted from interviews with water users, although not reported explicitly in Appendix C, that
water committees work could be improved resulting in a greater efficiency in the use of water resources.
In spite of the apparent burden that this may put on the BWE the real cost of training and educating the
local water committees is very limited in terms of money. Many international agencies have noted that
fact and have concentrated their initiatives on the creation and training of local water users associations
who would eventually become the partners of the Water Establishments in managing the irrigation
schemes in question. The Litani River Basin Management Support Program (LRBMS) funded by the
USAID which has concluded its activities in 2013 has worked on the creation of Water Users
Associations in the LRA areas of jurisdiction and has recommended the creation of a Water Federation
of Municipalities in an effort to get the beneficiaries to shoulder more of the responsibilities of the
irrigation systems in partnership with the LRA. A similar approach is needed within the area of
jurisdiction of the BWE. In fact the bulk of that area, North Baalbeck and Hermel, constitutes the upper
Assi river basin and may require the creation of a basin management authority under the BWE in order
The CDR’s Local
Development Project in Northern Lebanon, ADELNORD, financed with a grant from the European

to engage in full-fledged Integrated Water Resources Management mode.
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Union, and has also carried out activities aimed at setting up local water user committees in remote
areas of Hermel among others.

On the long run, and depending on the availability of funds the following physical infrastructure

improvements are required:

e Earth channels would need to be replaced with concrete channels or pipes.

e Open concrete channel systemswith gates would need to be replaced by a pipes network with
metered hydrants.

e Systematic flow metering would need to be implemented system wide in order to monitor
consumption and eventually develop a rational tariff structure.
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5 CONCLUDING REMARKS AND RECOMMENDATIONS

The development of an Irrigation Water Master Plan for the BWE would be of course the next proper
step before engaging in any major development activities. This activity would require first an effort in
data collection then the definition of a strategic approach along which the master plan would be
articulated.

In preparation for the master plan the BWE should:

e Monitor the production of water and its current distribution by monitoring the flow of springs on a
regular and statistically significant basis and the flows in the main irrigation channels in order to
provide reliable data for any planning work. This effort could be done in coordination with the
LRA.

e Complete and updatethe database of its irrigation assetsand carry out complementary
topographic survey works to map out all networks and irrigation infrastructures that fall under its
jurisdiction and

e Collect and update all available data on the current management structure of schemes (BWE,
local water committee, or municipality), their operating costs, tariffs paid, and customer or
beneficiaries databases.

On the other hand a general strategic approach should be defined in order to frame the activities of an
Irrigation Water master plan for the BWE by considering the following:

The geographic integration of all the areas that fall under the jurisdiction of the BWE
The major agricultural areas under the jurisdiction of the BWE fall in North Baalbeck and Hermel in the
northern half of the Bekaa valley constituting the Upper Basin of the Assi or Orontes River. All the public
irrigation schemes and infrastructures but for one scheme fall in that region. In addition to the northern
Bekaa area three smaller separate geographic areas fall under the jurisdiction of the BWE:

i. The Ham-Maaraboun valley in the caza of Baalbeckcontaining one identified public
irrigation scheme and constituting the upper part of the Barada river basin which drains
through the Zabadani plateau in Syria flowing into the Damascus oasis.

i. The Tfail area in the caza of Baalbeck extending to the east of the Anti-Lebanon crests
into the Nabek plateau in Syria.

iii.  The caza of Rachaiya extending on the western slopes of the Anti-Lebanon and Mount
Hermon and constituting the eastern part of the upper Hasbani river basin.

KREDO

The reuse of treated wastewater

The national water and wastewater strategy calls for the full reuse of treated wastewaters in all inland
areas. The recommendations of the wastewater systems master plan being carried out under the
current study, once adopted by the BWE, should be integrated in the irrigation water master plan as a
source of irrigation water to be accounted for the development of schemes and their extension.

Joint development effort with the Ministry of Agriculture

Noting the overlap between the responsibilities of the BWE and the MOA when it comes to the
determination of irrigation water needs and their efficient use by the farmer, the master plan should be
developed in partnership or with active participation by the MOA. The BWE irrigation master plan and
the MOA strategy should be aligned and harmonized in order to improve and rationalize the use of
irrigation water noting for example that irrigation and agricultural practices need to be improved, water
saving irrigation systems implemented, and low water needs crops selected.

Irrigation water demand management

The BWE and the MOA would need to develop a joint water demand monitoring and management
program in order to optimize the production, distribution and consumption of water in order to maximize
the economic returns of agricultural activities in the areas of jurisdiction of the BWE. This would
highlight the necessity to determine the economic value of water in the areas concerned in order to
manage the demand efficiently.

Integrated Water Resources Management and Basin Management
Ideally the irrigation master plan would need to be integrated with the results of the potable water and
wastewater master plans being carried out under the current study especially in the area of the upper
Assi basin paving the way ultimately to an Upper Assi Basin management unit under the BWE.
Thousands of illegal wells extract irrigation water from the groundwater in the northern Bekaa affecting
potable water resources and drawing down the water table in uncontrollable ways affecting the whole
hydrological equilibrium of the area. However, the development of an IWRM approach under the
irrigation master plan may be premature and may have to delay to a later stage by the BWE.

Lesson learned from the LRA basin management

In spite of the artificial split of responsibilities between the LRA and BWE in the southern Bekaa that
could hamper in a sense an IWRM approach for the Litani river, the LRA has engaged in many activities
leading to IWRM most notably under the LRBMS USAID funded project. Lessons learned from those
activities should be considered within the framework of the development of an Irrigation master plan for
northern Bekaa under BWE. Findings and lessons learned from the Ground Water Assessment and
Database Lebanon funded by the UNDP should also be

Project in integrated.
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APPENDIX A: SPRINGS AND CHANNELS PHOTOS FROM SITE VISITS
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PHOTO 41: RAS EL AIN SPRING - BAALBECK ..ottt ettt sttt st sae st et e e e be st saeebe e e eneennens 32
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1. MERJHINE: LOCATION A

PHOTO 1: CHANNEL COMING FROM AIN EL HAOUR

HERMEL

Structure Condition Requirement
Channel Very Good Nothing
% KREDD)..

2. JAWZ (EL): LOCATIONB

PHOTO 2: WADI EL JAWZ CHANNEL

Structure

Condition

Requirement

Channel

Good

Nothing
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3. QASR: LOCATIONC

PHOTO 3: EL MOUNKATEH CHANNEL

Structure Condition Requirement
Channel Bad Needs Rehabilitation
PHOTO 4: AL OUYOUN SPRING
Structure Condition Requirement
Catchment Bad Needs Rehabilitation
v KREN)..

4. HERMEL: LOCATION D

PHOTO 5: EHDA AACHARIYAS SPRING —-HERMEL

Structure Condition Requirement

Catchment Bad Needs Rehabilitation
PHOTO 6: EHDA AACHARIYA CHANNEL - HERMEL

Structure Condition Requirement

Channel Good Nothing
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PHOTO 9: EL JAWZE - AIN (EL) SPRING - HERMEL

Structure Condition Requirement
Catchment Bad Needs Rehabilitation
PHOTO 10: EL RISSI SPRING - HERMEL
Structure Condition Requirement
Intake dirty Needs Protection Against Debris

P-1211
PHOTO 7: EL OUAKF CHANNEL —-HERMEL
Structure Condition Requirement
Channel Fair Nothing
A
a 'y R .
PHOTO 8: ELTOUTI SPRING - HERMEL
Structure Condition Requirement
Catchment Bad Needs Rehabilitation
v KREN)..
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PHOTO 13: RAS EL MEIL CHANNEL -HERMEL

Structure

Condition

Requirement

Channel

Fair

Needs local repairs at bends

PHOTO 14: EL HAWA CHANNEL - HERMEL

Structure

Condition

Requirement

Channel

Fair

Nothing

P-1211
PHOTO 11: BDITA SPRING —-HERMEL
Structure Condition Requirement
Catchment Bad Needs Rehabilitation
PHOTO 12: RAS EL MEIL SPRING -HERMEL

Structure Condition Requirement
Catchment Good Nothing

a7 KREDD.

SEPTEMBER 2014

Page 23 of 75

IRRIGATION ASSESSMENT REPORT




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

IRRIGATION ASSESSMENT REPORT

P-1211

PHOTO 15: HERMEL CHANNEL

Structure

Condition

Requirement

Channel

Very Good

Nothing

e N1
R g

5. CHOUAGHIR: LOCATION E

PHOTO 16: CHOUAGHIR EL ASSI CHANNEL

Structure

Condition Requirement

Channel

Very Good Nothing
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BAALBECK

6. RAS BAALBECK: LOCATION G

PHOTO 17: RAS BAALBECK SPRING

Structure Condition Requirement
Main Channel Fair Needs to be cleaned

7. FEKEHE: LOCATION H

PHOTO 18: FEKEHE SPRING

Structure

Condition Requirement

Channel

Good

Nothing
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8. AIN (EL): LOCATION |

PHOTO 19: RAS EL MAY SPRING - AIN (EL)

PHOTO 21: RAMIYA SPRING - AIN (EL)

Structure

Condition

Requirement

Structure

Condition

Requirement

Channel & Catchment

Bad

Need Rehabilitation

Channel & Catchment

Bad

Need Rehabilitation

PHOTO 20: RAS EL MAY CHANNEL - EL AIN

e 2 )i

PHOTO 22: RAMIYA CHANNEL - EL AIN

Structure Condition Requirement
Channel Fair Needs local repairs at bends
a7 KREDD.

Structure

Condition

Requirement

Channel

Good

Nothing
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PHOTO 23: JAWZE EL AIN CHANNEL
Structure Condition Requirement
Channel Good Nothing
a7 KREDD.

9. NABI OSMANE (EN): LOCATION J

PHOTO 24: NABI OSMANE (EN) SPRING

Structure Condition Requirement

Catchment Dirty Needs to be cleaned up
PHOTO 25: LABOUE — NABI OSMANE CHANNEL

Structure Condition Requirement

Channel Fair Needs minor maintenance
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10.JABBOULE: LOCATION K

PHOTO 26: JABBOULE-BAJJAJE (EL) SPRING 1

PHOTO 28: JABBOULE CHANNEL

Structure

Condition

Requirement

Structure

Condition

Requirement

Channel

Good

Nothing

Catchment

Bad

Needs maintenance and rehabilitation

PHOTO 27: JABBOULE-BAJJAJE (EL) SPRING 2

PHOTO 29: BAJJAJE (EL) CHANNEL -BAALBECK

Structure

Condition

Requirement

Channel

Fair

Nothing

Structure Condition Requirement
Catchment Fair Nothing
a7 KREDD.
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11.LABOUE: LOCATION L

PHOTO 30: LABOUE SPRING

PHOTO 31: LABOUE SPRING -SOUAYKA

L 0
PHOTO 32: LABOUE SPRING - QAA (EL) CHANNEL

Structure

Condition

Requirement

Main channel

Fair

Needs minor maintenance

Structure Condition Requirement
Main channel Good Nothing
o KREN)..
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12.CHAAT: LOCATION M

PHOTO 33: CHAAT SPRING

Structure Condition Requirement

Main channel Fair Needs minor maintenance

A
PHOTO 34: CHAAT CHANNEL

Structure Condition Requirement
Channel Good Nothing
7% NRED)...

13.YAMMOUNE: LOCATION N

PHOTO 35: ARBAIIN SPRING — YAMMOUNE

Structure Condition | Requirement

Main Channel and Catchment Bad Need rehabilitation

PHOTO 36: EL KAZEB SPRING —-YAMMOUNE

Structure Condition | Requirement

Main Channel and Catchment Bad Need rehabilitation
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o l't e e -
PHOTO 37: EL MOGHER SPRING -YAMMOUNE
Structure Condition | Requirement
Main Channel and Catchment Bad Need rehabilitation
o
PHOTO 38: AIN ELTEFAHASPRING -YAMMOUNE

Structure Condition | Requirement

Main Channel and Catchment Fair Need minor maintenance
. KREDY)..

14.NAHLE: LOCATION O

PHOTO 39: EL CHAGHOUR SPRING — NAHLE

Structure Condition | Requirement

Channel Fair Need minor maintenance
PHOTO 40: CHAGHOUR CHANNEL — NAHLE

Structure Condition | Requirement

Channel Good Nothing
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15.BAALBECK: LOCATION P

Rl 5 o o, Tl g AR F s

PHOTO 41: RAS EL AIN SPRING - BAALBECK

Structure Condition | Requirement
Main Channel Good Nothing
o KRN
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TABLE 5: SPRINGS IN HERMEL CAZA

Location

Min.Flow

Max. Flow

Avg. Flow

Casa Spring Village Known Elevation (I's) (Is) (Is) Comments
Ain El Jalsiye Merjhine No 1718m N.A N.A 53.8 Measured in March and April 2011
Ain El Zarka Hermel Yes N.A N.A N.A N.A
Aroubeh & Maabour Hermel No 1632m N.A N.A N.A
Bdita Hermel Yes 770m N.A N.A 52 Measured in March and April 2011
El Ouyoun Hermel Yes 565 N.A N.A 17.4 Measured in March and April 2011
Ein El Hemi Merjhine No 1718m N.A N.A 22 Measured in March and April 2011
1724m N.A N.A 29 Measured in March and April 2011
Ein El Jameeh Merjhine Yes
N.A 18 40 26.33 Measured 4 times between 1971-1988 (MEW)
Ein Om Charaf Nabeeh El Jisr Yes 710m N.A N.A 74 Measured in March and April 2011
El bayda Merjhine No 1712m N.A N.A 27.8 Measured in March and April 2011
El Hawa Hermel Yes 750m N.A N.A 13.9 Measured in March and April 2011
El Hawr - Merjhine Merjhine Yes 1720m N.A N.A 92.6 Measured in March and April 2011
El Iraniya & Ehda Aachariya Hermel Yes 768m N.A N.A 29 Measured in March and April 2011
Hermel El Jamsiyeh Merjhine Yes N.A 0.93 18 7.6 Measured 10 times between 1955-1988 (MEW)
st S . 679m N.A N.A 42.8 Measured in March and April 2011/ It dries in some months of the year
N.A 0 650 232 Measured 7 times between 1960-1968 (MEW)
£l Rissi Hermel Ves 772m N.A N.A 32 Measured in March and April 2011
N.A 16.4 48 26.61 Measured 31 times between 1960-1979 (MEW)
El Touti Hermel Yes 758m N.A N.A 17.3 Measured in March and April 2011
El Ouakf Hermel No N.A N.A N.A N.A
Nabaa El Jeser (Nabaa El Jeser) El Hermel No N.A 45.64 261 153..32 Measured 2 times between 1966-1967 (MEW)
Boueida No 766m/785m 10 100 264 BWE Database
Ras El Meil No N.A 246 400 304.34 Measured 19 times between 1962-1974 (MEW)
rerme! No N.A 16.6 19 17.8 Measured 2 times in 1968 (MEW)
Wadi El Ein Hermel No 725m N.A N.A 5.8 Measured in March and April 2011
Wadi El Jawz Hermel No N.A N.A N.A N.A
Wadi Tagtaq Hermel Yes N.A N.A N.A N.A

*N.A=NOT AVAILABLE
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TABLE 6: SPRINGS IN BAALBECK CAZA

Location

Min.Flow

Max.Flow

Avg.Flow

Casa Spring Village Known Elevation (ls) (I's) (Is) Comments
Ain Es Sikeh Yahfoufa Yes 1163m 12 12,842 [SIC] 935 LRA (2002-2009)
Chaat Yes 990m N.A N.A 66 Measured in March and April 2011
Ahla - Rasm El Hadath
Rasm El Hadath Yes N.A 50.5 270 106.07 Measured 7 times between 1975-1978 (MEW)
Ain Daher Aaynata Yes 1955m N.A N.A N.A
Ain El Assal Bednayel Yes N.A N.A N.A N.A Exact Location Unknown
Ain El Debayneh Mazraat Beit Sleibi Yes N.A N.A N.A N.A Exact Location Unknown
Ain El Delbe Aamichki Yes 1549m 0.1 1.4 0.5 Not in use, based on BWE current data, Nazih Braidi (8-2010 till 1-2011)
Ain El Qalaa (Nabaa Mamlouq) Hawr Taala No N.A 0.44 1.5 0.97 Measured 2 times in 1966 (MEW)
Ain El Qalaa Hawr Taala No N.A 0.35 36 2.38 Measured 20 times between 1966-1968 (MEW)
Ain El Wosta (Nabaa El Wosta) Qudous & Tal Safiye No N.A 1 5.2 2.24 Measured 7 times between 1960-1970 (MEW)
Ain Oudous (Nabaa Tal Safiye) Tal Safiye No N.A 0.12 7 1.48 Measured 10 times between 1956-1975 (MEW)
Baalbeck | Amoun (Nabaa Amoun Kharaj Maaraboun) Kharaj Maaraboun No N.A 0.32 0.6 0.46 Measured 2 times in 1966 (MEW)
Amoun (Nabaa Jboula) Kharaj Maaraboun No N.A 4.4 22 13.2 Measured 2 times between 1965-1969 (MEW)
Derdarah Amachiki Yes 1582m 0.2 1.7 0.7 Not in use, based on BWE current data, Nazih Braidi (8-2010 till 1-2011)
1573m 3.8 10 N.A Flows obtained from BWE Database
Younine/Nahle
El Chaghour Yes 1565m 0 120 45.67 Measured 3 times
Nahle - Baalbeck N.A 1.7 1024 190.06 Measured 29 times between 1960-1968 (MEW)
El Bérké Monkhafad Ouyoun Orghoch No 2090m N.A N.A 196.8 Measured in March and April 2011
El Chmali Ouyoun Orghoch No 2130m N.A N.A 81 Measured in March and April 2011
El Ghab (For Irrigation) Aaynata No 1585m N.A N.A 78.7 Measured in March and April 2011
El Ghab (Potable) Aaynata No 1580m N.A N.A 54.4 Measured in March and April 2011
El Ghale Aaynata Yes N.A N.A N.A N.A
El Ghouwar (Potable) Ouyoun Orghoch No 2060m N.A N.A 46.3 Measured in March and April 2011

*N.A=NOT AVAILABLE
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Location

Min.Flow

Max.Flow

Avg.Flow

Casa Spring Village N o Elevation (Is) (I's) (Is) Comments
El Kaws Mahallat El Ghouwar Ouyoun Orghoch No 2085m N.A N.A 28.9 Measured in March and April 2011
El Quamar (For irrigation) Aayrz)a;t;{](())cuhyoun No 2110m N.A N.A 23.1 Measured in March and April 2011
El Reeyan Mograq No 1495m N.A N.A 138.9 Measured in March and April 2011
Yes 1025m/1045m N.A N.A 60.2 Measured in March and April 2011
Fekehe (Potable & Irrigation) Fekehe
No 61 105 71.92 Measured 12 times between 1962-1980 (MEW)
2135m /1550m N.A N.A 22 Exact Location Unknown, Measured in March and April 2011
Fouar (For irrigation) Aaynata Yes
N.A 11 90 50.5 Measured 2 times
Hawch Tal Oudous Tal Oudous No N.A 0 149 40.29 Measured 15 times between 1970-1978 (MEW)
Jaouzeh Amachiki Yes 1545m N.A N.A N.A Not in use, based on BWE current data
Jabboulé - Bajjaje (Irrigation) Laboué Yes 820m N.A N.A 11.6 Measured in March and April 2011
Jabboulé - Bajjaje 2 (Irrigation) Laboué Yes 820m N.A N.A N.A
Baalbeck 28.6 39.5 32.6 Nazih Braidi (8-2010 till 1-2011)
1581m/1658m
Lajouje (Potable & Drink) Nahle Yes 30 100 N.A BWE Database
1658m 37 37 37 Measured 1 time
903m N.A N.A 520.8 Measured in March and April 2011
Laboué (Potable and Irrigation) Laboué Yes
N.A 114 1495 1114.33 Measured 6 times between 1956-1972 (MEW)
Nabaa EL Laboué (Kanat El Zaraya) Laboué Yes N.A 59 776 184.85 Measured 7 times between 1967-1972 (MEW)
Nabaa EL Laboué (Takat Al Chalal) Laboué Yes N.A 36.4 117.26 85.16 Measured 4 times between 1967-1968 (MEW)
El Rways Laboué Yes N.A N.A N.A N.A
El Nabi Laboué Yes N.A N.A N.A N.A
Nabaa Al Qaboueh (For irrigation) Aaynata Yes 2135m/2100m N.A N.A 81 Measured in March and April 2011
Nabeh Al-Ftaira No N.A 16 64 40 Measured 2 times
Nabeh Ez-Zayzafouné No N.A 35 35 35 Measured 1 time
Nabi Chit- Baalbeck (Nabeh Sbat Source) No N.A 23.5 34.72 29.11 Measured 2 times

*N.A=NOT AVAILABLE
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. . Location . Min.Flow | Max.Flow Avg.Flow
Casa Spring Village N o Elevation (Is) (I's) (I's) Comments
975m N.A N.A 9.3 Measured in March and April 2011
Nabi Osmane (En) (For irrigation) Nabi Osmane (En) Yes
N.A 1 4 2.64 Measured 5 times between 1960-1969 (MEW)
Naher Yahfoufa Jenta No N.A 34 1235 634.5 Measured 2 times in 1966 (MEW)
Nahle Nahle No 1230m N.A N.A 120.4 Measured in March and April 2011
Ramiya Near EI Ain Yes N.A 0.5 15 6.11 Measured 11 times between 1966-1975 (MEW)
Ras Baalbeck (lrrigation) Ras Baalbeck Yes 985m N.A N.A 55.5 Measured in March and April 2011
Ras Baalbeck (Potable) Ras Baalbeck Yes 1025m N.A N.A 40.5 Measured in March and April 2011
Ras Baalbeck (Nabaa Ras Baalbeck) Ras Baalbeck No N.A 45 66 55.5 Measured 2 times between 1962-1964 (MEW)
Nabaa El Jebb Temnine El Fawga No N.A 0 54 27 Measured 2 times in 1981 (MEW)
1160m 0 279 104 Exact Location Unknown, Used only for irrigation LRA (2009-2011)
Ras El Ain Baalbeck Yes N.A 144 716 421 Measured 6 times between 1968-1975 (MEW)
N.A 129 958 503 Measured 13 times between 1961-1970 (MEW)
Baalbeck
Ras El May Ain (EI) Yes N.A 20.7 59.5 31.74 Measured 10 times between 1967-1981 (MEW)
No 960m N.A N.A 741 Measured in March and April 2011
Rasm El Hadath (Potable) Rasm El Hadath
No N.A 0 236 50.68 Measured 7 times between 1967-1975 (MEW)
Rasm El Hadath (Aainata) Rasm El Hadath No N.A 2 55.3 27.76 Measured 3 times between 1962-1975 (MEW)
16.1 20.5 18.5 Nazih Braidi (8-2010 till 1-2011)
Sbat (Nabi Chbat) Nabi Chbat Yes 1575m
15 1,000 N.A BWE Database
Tallet El Deir Laboué No 820m N.A N.A 6.9 Measured in March and April 2011
Tal El Ghassil Safri No N.A 0 112.23 33.18 Measured 16 times between 1973-1979 (MEW)
5 5,000 2650.5 BWE Database / Measured in March and April 2011
Yammouné- Arbaiin Yammouné Yes 1362m/1389m
0 4,370 912 LRA (2009-2011)
20 40 N.A BWE Database
Yammouné- El Mogher Yammouné Yes 1359m/1352m
20 220 87 LRA (2009-2011)

*N.A=NOT AVAILABLE

KREDOD

SEPTEMBER 2014

Page 38 of 75

IRRIGATION ASSESSMENT REPORT




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

IRRIGATION ASSESSMENT REPORT

P-1211
. . Location . Min.Flow | Max. Flow | Avg. Flow
Casa Spring Village Known Elevation (Is) (Is) (I/s) Comments
30 80 N.A BWE Database
1359m
0 226 63 LRA (2009-2011)
Yammouné- Ain El Tefaha Yammouné Yes
N.A 20 70 45 Measured 2 times
N.A 22.6 230.4 126.5 Measured 2 times in 1967 (MEW)
Yammouné- Nabaa El Mafar Yammouné No N.A 233.5 759 385.15 Measured 4 times in 1967 (MEW)
Yammouné - Nabaa El Aarous Yammouné No N.A 489.3 1540 901.58 Measured 7 times in 1967 (MEW)
Baalbeck
1350m N.A N.A 1041.7 Measured in March and April 2011
Yammouné- Dar El Wasiaa / Kezzab Yammouné Yes
N.A 73 560 284.66 Measured 3 times in 1967
1200m N.A N.A 110 Measured in March and April 2011
Younine (Ain Wadi El Maine) Younine Yes
N.A 25 49 40 Measured 3 times between 1970-1978 (MEW)
Yanabii Ham & Maaraboun Baalbeck No N.A 0.5 6.62 2.61 Measured 6 times in 1973 (MEW)
Zabboud Old Spring Zabboud Yes N.A N.A N.A N.A

*N.A=NOT AVAILABLE
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TABLE 7: ANSWERS OF THE QUESTIONNAIRES IN SOME NORTHERN BEKAA AREAS

11 | vin N Fissane - El Naanaha Haouch es Sayed Aali (Hermel)
. ilage Name #* * iem - *
g g (Hermel) 1 Hermel 2 3% El Jawz (Hermel) 4 El Rajem - Qasr (Hermel) 5
=
% | 1.2 | Farmer Name Ahmad Jaafar Abdo El Jawhari Ali El Hajj Hassan Nafez Jaafar Badri Nasr EI Din
o
1.3 | Address& and Phone number Fissane - 03/547966 Hermel - Dawra - 71/423157 Haouch es Sayed Aali - 03/875882 | Al Midane (Hermel) - 03/496636 Qasr - 03/603602
c
2 | 2.1 | Agricultural Area (Decarel™) 50 4 200 70 1000
3
E 2.2 | Non Agricultural Area (Decare™”) 150 16 200 300 100
g
=
= Agriculture Type Bean, Malt, Wheat, Potato, . Corn, Wheat, vegetables,
2 2.3 Season 1/ Season 2/ Season 3 Beans, Apple trees Beans, Tomato , Cucumber Malt and Wheat Cherries, Apple, and Nut trees Potato
<
3.1 | Source of Irrigation (Channels, Wells...) Channels in Naanaha Ras El M?:Ir:asr?:glg through El Assi River Wadi El Tabour Spring El Assi River
c 6 inch Pipe diameter takes water 4 inch Pipe diameter take water 3
_% 3.2 | Volume of Water used per Season Once every 12 hours from El Assi River from Wadi EI Tabour Spring 800 ms3 per season
o)
£ | 3.3 | Water Distribution Schedule 12 hours per week 12 hours every 15 days Always Available once every 24 hours
3.4 | Water Tariff No Cost, ng:/iltsysupplled by 300,000 L.L per year No cost No cost 800,000 L.L per 24 hours
4 What's your op inion regarding the It is doing a good job Water committee doesn’t exist Water committee doesn’t exist It is doing a good job
Water Committee?
5 | What are the irrigation problems? Lack of concrete channels and Huge quantity of Water losses Huge quantity of Water losses This sector needs water pipes,
pipes. and the existing of old channels pumps and reservoirs
» Are the infrastructure and channels in i .
S| 6 | acceptable condition and what are the Earth channels shall be Channels nle_edlpenodlc The village needs new channels Not acceptable Not acceptable. There is a need
e .y replaced by concrete ones rehabilitation for more channels and pipes
T required improvements?
S
(¢}
What are the main problems facing the Recession Period - Absence of | Channels are not cleaned from The abse'.‘Ce of financial support No available fertilizers. Difficulty | difficulty to sell the productions
7 . . . ; . and guidance. No available .
farmers? high prices during crops time to time fertilizers to sell the produce and natural disasters
Is the available quantity of water - . Not sufficient - More water . Not sufficient - More water Not sufficient - More water
. ! . ; Not sufficient - Water is needed . Yes- More water quantity leads to : .
8 | sufficient? And if there is more quantity, D ; quantity leads to more : quantity leads to more quantity leads to more
; to irrigate the agricultural lands : more agricultural areas . .
do you need it? agricultural areas agricultural areas agricultural areas

* The identification number designates the location of the questionnaire on the attached plan

** Decare = 1000m?

*** All Questionnaires were filled up during February and March 2014
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< | 1-1 | Village Name Ras El Mal (Hermel) g* Kroum (Hermel) 7* El Hara (Hermel) g* Merjhine (Hermel) 9% Merjhine (Hermel) 10*
o
=
% | 1.2 | Farmer Name Youssef Mahfouz Abed El Halim Sakr Mousaed Sakr(Mayor) Mefleh Ellaw Mefleh Ellaw
(=]
1.3 | Address& and Phone number Ras El Mal Hermel- 08/200772 El Hara — 03 725 930 Merjhine — 03 / 088812 Merjhine - 03/088812
= c 2.1 | Agricultural Area (Decare™*) 10 15 50 45 20
R
E E 2.2 | Non Agricultural Area (Decare™”) 5 10 100 30 60
o <
< Agriculture Type . . . . . Potato, Bean, Vegetables,
2.3 Season 1/ Season 2/ Season 3 Fruitful Trees, Cranberries Grapes, Figs Fruit and olive trees, Grape Vegetables ( one season) Cucumber
3.1 | Source of Irrigation (Channels, Wells...) Bdita Spring Private well Ras EI Mal channel Merjhine springs Ain El Jawz Lake
§ 3.2 | Volume of Water used per Season Not quantified Not quantified Not quantified
)
= | 3.3 | Water Distribution Schedule Free schedule Free schedule Every 15 days unlimited Once per day
3.4 | Water Tariff No Cost High cost (Fuel cost) Fees and cleaning costs. No costs No Gost, Wgﬁg:/iltsysupplled by
. , Committee is working under
What's your opinion regarding the . e . . . .
4 Water Committee? Needs to intensify its work Its work didn't succeed. the supervision of the Its doing a good job
municipality
Lack of water and water This sector needs water
5 | What are the irrigation problems? Needs for lakes No water sources losses pipes to transmit water to the
irrigated area
Are the infrastructure and channels in . Channels need rehabilitation. .
(/]
§ | © | acceptable condiion and whatare the | (L BERERAY | E e pervison | Need tofind another source | SCMELARERRReRd | R0 SCRT el
- required improvements? pIp P of water.
S
(]
What are the main problems facing the The absence of financial . The absence of financial The absence of financial . -
7 . High cost : . No available fertilizers.
farmers? support and guidance support and guidance support and guidance
Is the available quantity of water Sufficient but more water Not sufficient - More water Therti:;azrgﬂag} w;[z’frmg Avggigliggjl:nmggx:tt:: 'S Not sufficient - More water
8 | sufficient? And if there is more quantity, quantity leads to more quantity leads to more . pt ) quantity leads to more
, ; . between domestic and quantity leads to more .
do you need it? agricultural areas agricultural areas L . agricultural areas
irrigation. agricultural areas

* The identification number designates the location of the questionnaire on the attached plan

** Decare = 1000m?

*** All Questionnaires were filled up during February and March 2014
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< | 11 | Village Name Sahlet el May Mrah El Zekbe (Hermel) 12%
£ (Jouar el Hachiche) (Hermel) 11*
'c
"g 1.2 Fal’mef Name Yassine A|| Jaber Daher Jaafar
1.3 | Address & and Phone number Jouar el Hachiche El Zekbe- 03/280843
S | 2.1 | Agricultural Area (Decare™”) 600 50
.§
'§ 2.2 | Non Agricultural Area (Decare™*) 1500 40
o
g
2 Agriculture Type Grapes. Olive trees, cherries,
3|23 almonds, apple, different Nuts, Olives
o 3 H 3
£ Season 1/ Season 2/ Season 3 vegetables
<
3.1 | Source of Irrigation (Channels, Wells...) Springs/ Wells 3 wells
§ 3.2 | Volume of Water used per Season Not quantified
)
£ | 3.3 | Water Distribution Schedule
3.4 | Water Tariff Electricity and fuel costs Electricity and fuel costs
4 Whats your opinion regar ding the Water committee doesn’t exist Water committee doesn’t exist
Water Committee?
5 | What are the irrigation problems? Absence of water lakes construction High cost of water
Are the infrastructure and channels in Acceptable but need continuous Not acceptable. Need to put
2| 6 | acceptable condition and what are the maintenance and need to build a plans for agricultural areas and
o required improvements? Dam on Maabour river irrigation channels
[
=)
(]
7 What are the main problems facing the The absence of all financial aids Low prices of crops
farmers? and loans
Is the available quantity of water -
8 | sufficient? And if there is more quantity, Not Sufficient Not sufficient
do you need it?

* The identification number designates the location of the questionnaire on the attached plan

** Decare = 1000m?

*** All Questionnaires were filled up during February and March 2014
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11 | v N Maaraboun Al Nabi Othman
. ilage Name ivi * * i *
g g El Souwwaniyi (Baalbeck) 13 (Baalbeck) 14* (Baalbeck) 15+ Baalbeck 16 El Ain (Baalbeck) 17
=
% | 1.2 | Farmer Name Mohammad Sawwan Ali Haidar Hussein Seif el Dine Mohammad el Makbour Khodor Younes
(=]
1.3 | Address & and Phone number El Souwwaniyi Maaraboun 03-744312 Al Nabi Othman 71-717091 El Ain- 71-556272 El Ain- 03/434404
c
2 | 2.1 | Agricultural Area (Decare™) 10 30 1000 10 10
3
E 2.2 | Non Agricultural Area (Decare™*) 35 30 100 30 4
E
=
S Agriculture Type Fruit, Olive, Almonds and , : Olives, Aimond, Apricot, .
=
2 2 Season 1/ Season 2/ Season 3 Grapes trees Fruit Trees, Apple and olives cherries, Plum Barley, Apricot (1 season)
<
3.1 | Source of Irrigation (Channels, Wells...) Private Well Individual Wells Individual well/ Springs Individual Wells Ras El May Spring
§ 3.2 | Volume of Water used per Season Not Quantified Quantity used erends on the Not quantified
= water quantity extracted
o
£ | 3.3 | Water Distribution Schedule Free schedule Not Schedule By hours Not scheduled 12 hours per week
3.4 | Water Tariff High cost (Electricity and fuel High cost ( Electricity and fuel High cost ( Electricity and fuel oM LL Nominal fee
costs) costs ) costs )
What's your opinion regarding the . s . . . . . .
4 Water Committee? Water committee doesn’t exist No water Committee No water Committee Committee active and essential Its work didn't succeed
5 | What are the irrigation problems? Lake of ch_annels_ a_nd the good No water Need for new channels and High cost to extract water Broken channels
solution for irrigation pipes
» Are the infrastructure and channels in Not acceptable. There is a lack Not Acceptable verv old and not Al channels verv old need to
S| 6 | acceptable condition and what are the of concrete channels and high Channels need rehabilitation P very . y All Channels need rehabilitation
= Y functioning implement new network
7 required improvements? water losses
S
(¢}
What are the main problems facing the Low price of fruit during the Cold winter season kills all " The absence of financial support
7 No support for Farmers . Severe weather conditions and .
farmers? whole season plants thus no production and guidance
Is the available quantity of water Not sufficient - More water Not sufficient - More water
8 | sufficient? And if there is more quantity, quantity leads to more Not Sufficient Not Sufficient Not Sufficient quantity leads to more
do you need it? agricultural areas agricultural areas

* The identification number designates the location of the questionnaire on the attached plan

** Decare = 1000m?

*** All Questionnaires were filled up during February and March 2014
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- 1.1 | Village Name El Ain (Baalbeck) 18* El Qaa (Baalbeck) 19*
o
=
% | 1.2 | Farmer Name Youssef Jaafar Milad Rizk
o
1.3 | Address & and Phone number El Ain — North Bekaa El Qaa 03-502512
=
2 | 2.1 | Agricultural Area (Decare™) 200 50
2
ng: 2.2 | Non Agricultural Area (Decare™*) 150 50
E
=
=] Agriculture Type Fruit Trees: Apricot, plum, peach,
2 e Season 1/ Season 2/ Season 3 olive, vegetables Vegetables
<
3.1 | Source of Irrigation (Channels, Wells...) Local Spring Well el Qanna (Labwe)
_5 3.2 | Volume of Water used per Season Not quantified Very high Quantity
)
£ | 3.3 | Water Distribution Schedule Each 12 days Free Schedule
3.4 | Water Tariff Fees and cleaning costs. High cost (Electricity and fuel costs)
What's your opinion regarding the Water . s There is a Water Committee in the
= Committee? Water committee doesn't exist village but it's not working
5 | What are the irrigation problems? Old Irr|gat|qn techmques. Irrigation Very poor quantity Qf water in the
system is subjected to loses Qaa region
» Are the infrastructure and channels in
5| o | acceptatlecondton anawnatare e | NOLSECERIble Chamets eed | Not acceptale Oharnel e
P required improvements?
S
o
7 What are the main problems facing the Each farmer solves his own Ind|v;gﬁﬁ:nsoigtg):\?eclj§en:c;ri?glk of
farmers? problems. P 9 P
programs
Is the available quantity of water
8 | sufficient? And if there is more quantity, Not sufficient Not Sufficient
do you need it?

* The identification number designates the location of the questionnaire on the attached plan

** Decare = 1000m?

*** All Questionnaires were filled up during February and March 2014
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a— L
a7 KREDD.

CAZA: RACHAYA

IMPORTANCE OF IRRIGATION PER SAU SIZE OF FARMS

Table 2.1 SAU in dunam

SAU SAU Supplementary SAU Complete

SAU Size of | Total Number REL 0NN SUC TOt Irrigated Sppesmartury Irrigation cungante Irrigation
Eants of Fani Farms Irrigated o Irrigation o, Irrigation o
(1) 2) (3) (4)

(2/1) (3/2) (4/2)
Without SAU 48 0 0 0 - 0.0 - 0.0
<1 ] 5 2 4.5 1 42.5 1 975
from 1 to 2 275 352 72 20.5 39 54.5 33 45.5
from2to 5 767 2,347 445 19.0 285 64.1 160 35.9
from 5 to 10 B97 4,697 760 16.2 453 59.6 307 40.4
from 10 to 20 611 8,142 1,274 15.6 806 63.3 468 36.7
from 20 to 40 386 10,309 1,385 134 717 51.8 667 48.2
from 40 to 60 141 6,727 BE0 12.8 523 60.9 337 391
from 60 to 80 55 3,690 775 21.0 266 34.3 509 65.7
from 80 to 100 33 2,900 256 8.8 37 14.5 219 85.5
from 100 to 150 49 5,631 652 11.6 415 63.6 237 36.4
from 150 to 200 24 4,009 892 223 289 32.4 603 67.6
from 200 to 500 22 6,016 1,071 17.8 253 23.6 B18 76.4
> 500 B 4,221 1,014 24.0 471 46.4 543 53.6
Iﬁ‘AL 3,123 59,047 9,458 16.0 4,556 48.2 4,902 51.8

* A slight divergence of order 0.1 % may exist dua to rounding
* SALl = Surface Agricole Utile = Useful Agricultural Surface

* 1 dunam = 1000 m*

Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)

CALA: HAUVHAYA

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION SOURCE 1, IRRIGATION SOURCE 2*

]

Table 2.7 SAU in dunam
Irrigation Source 1 Irrigation Source 2
SAU Size of Farms | SAU SAU
Irrigated Drilled | Water Irrigated Drilled Water Not
Total River/Spring |Well reservoir | Hill Lake | Others |Total River/Spring Well reservoir | Hill Lake | Others |Concerned

Without SAU - - - - - - - - - - - - -
<1 2 0 - 1 - - 2 - - - - 2
from 1 to 2 72 28 9 k) 1 3 72 - - - - 72
from2to 5 445 171 58 1T 5 41 445 i 4 - - - 440
from 5 to 10 760 232 162 261 22 82 TEO 4 - 15 = 3 738
from 10 to 20 1,274 500 266 384 22 102 1.274 N 44 48 4 - 1,147
from 20 to 40 1,385 428 307 433 62 154 1,385 30 28 32 17 7 1,271
from 40 to &0 860 244 187 393 = 26 860 - 33 - - - B27
from 60 to &0 775 116 231 210 206 12 775 - 135 = = 640
from 80 to 100 256 72 135 4 45 - 256 - - 4 = - 252
fram 100 to 150 652 62 120 303 166 - 652 = 187 - 2 - 463
from 150 to 200 892 3 328 442 120 892 359 165 . . 369
from 200 to 500 1,071 350 180 10 521 1.071 260 - 80 - T3

| > 500 1,014 733 = 10 271 - 1.014 - 583 = = . 431
Total 9,458 2,939 | 2,003 2,655 1,441 420 9,458 66 1,498 399 103 10 7,383

* A shight divarpence of ordor 0.1 % may auist dus to rounding

" SAL = Surface Agncole Uitile = Utselul Agricultural Sulace

* 1 dunam = 1000 m?*

Source: Agricultural Census Report 2010 (Published by the Minisry of Agricullure 2012)
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7 KREN
W ] -

CAZA: RACHAYA

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION MODE 1,

IRRIGATION MODE 2 *

Table 2.8 SAU in dunam
Mode of irrigation 1 Mode of irrigation 2

SRSl cr Eams 1;::::;:;’” Gravity Aspersion Drip 1::?::::-' Gravity | Aspersion Drip Not Concerned
Without SAU - - - - - - - - -
<1 2 1 1 - 2 - - - 2
from 1to 2 72 67 5 0 72 - - - 72
from2to 5 445 398 27 20 445 4 - 2 440
from 5 to 10 760 681 49 31 760 5 7 8 740
from 10 to 20 1,274 1,152 24 98 1,274 21 - 16 1.237
from 20 to 40 1,385 1,132 31 222 1,385 53 - 31 1,301
from 40 to 60 860 762 70 28 860 - - 50 810
from 60 to 80 775 244 B2 469 775 - - - 775
from 80 to 100 256 162 - 94 256 - - 11 245
from 100 to 150 652 204 - 358 652 77 - 19 556
from 150 to 200 892 234 151 508 8g2 510 - - 383
from 200 to 500 1,071 288 55 728 1,071 260 - 55 756

| > 500 1,014 160 - 854 1,014 = 583 - 431
Total 9,458 5,575 474 3,409 9,458 930 590 191 7,748

* A slight divergence of order 0.1% may axist due to rounding
* SAU = Surface Agricole Utile = Useful Agricultural Surface

* 1 dunam = 1000 m?

Source; Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)
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CAZA: RACHAYA
SAU OF SEASONAL CROPS BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Table 29 Surface in m"
Which crops are |n3ﬁ': TSource of water Imigatien 1
Type of Crap Type of crop - English | Total SAU ]m
Total River/Spring |Well Reservoir | Hill Lake | Others
| B4 e Eoft Wheat .55 500 22000 - - FA
Bl dur Blé dur 10,447 200 793,000 493,000 138,000 | 162,000
Foin - Blé Hay - Wheat 41,000 10,000 - 10,500 -
Autres Foln Cthar E" = x = = L T
£ Com 46 650 42 800 20,300 2.500 20,000
Sargha Sarghum 7000 - - - - o
Mais pour Belail Carn for caitle B0 8,000 - - - 8,000 |
Orge Barley 2,188 500 148,500 - 68,000 4,500 -
Avoine Ol - . - . .
| Autres Cérdaies Other Cereals 12,000 - . .
Haricot sec [Ovy bean 20,000 10,000 - . - 10,000 .
Haricat vert Greon bean 4T ENT] 1,000 250 - 1.000 1,800
Féve siehs Dry Buan 5,150 12300 200 : 500 : 500
worle n 57,250 2,000 1,000 - 3,000 - . |
Lentilles seche Diry lentils 788 000 15,000 7,000 - 8,000 - .
Pois chiche W 450 350 123,000 500 43 500 1,000 30,000 1,000
Patit pols vert Small green peas -
Aulres Wgumineusss Other legumes -
%« ﬁpﬁm 15,000 15,000 15,000 - =
Vosces Veict 454 000 13,000 - 5,000 8,000 - -
Autres Cultures fourrageres Other forages 25,000 = = - = =
Artichaant Artichoke . . . - . . .
Chouxfleurs Cauliflowar LI 71100 F0.000| _ 65000] 73500 : T2.6500 |
[ Choux Cal 188,100 166, 100 20, 100 50,000 73,500 125w |
Endiwve Endive . . - . :
As| Asparagus . -
ﬁ Lettuce 1000 =
Epinard Spinach . B 3 F
Betie . - . .
Wéiochis ou core - - - -
r.] ' i c'kw P 5 .
Aulres Legumes A fouslles Tther lealy vegelables =0 500 - 500 . .
Em Fm 10 [ - - . £
il arsboy (=] L = = ool 0o
Menthe Mint 350 350 - . . 250 o |
Autres Cultures pour salads Other Cultural Salads 1] 100 - . . . 1]
LifTEE. Wi 11000 11 (Wl T 000 Sy 5} = 3,000
omate omato 56,130 71,380 14, V00 7 300 12,380 TS| 10950
[£ bre | cor [£ [ B8 275 42,175 10,500 25,850 1,225 4,000 (]
Concombre grecque Greek cucsmber TEA B 60,350 24 200 3,800 17,000 3,750 11,550
Poberon dous Saoft 1770 w30 800 - 30 - 1060
Aubergine 'z_i;ﬁﬁu 12,550 11,250 1,150 250 3,600 E350 1,000
Courge Marraw 838 725 519,375 77,850 333450 172,578 3000 37850
Citrouilles Pumphins 160 . . . - . .
Gambos. - 10,8080 B0 300 500
 Champignan Mushroom - - - -
Fraise Skrawbarry . * = - E
[ Welen B8 550 300 = 7,000 50|
| Paste Watermelons 39,900 12,500 8,000 - 750 - 3,250
P de terre P 725,140 225,140 133,400 40,500 43,500 4,540 3,000
P de terre inds i - - - - - - - -
Ti r Aerasalem Artichoke - .
niabe wienl - -
Olg wert Green onl - = - n .
Oignons Onions 18400 17,500 5,300 - 11,000 600
Al Garlie 11,070 8070 4070 100 =] 1,000
| Carotte Carrat 100 100 = : q 100
Radis Radish = . - =
Havel Tumnip -
Aulres lubercules Othar reols =
Canne & sucre Sugar Cang - -
Betterave sucrie Best . -
Arachide Peanut . .
§—— — - -
T ] Surniflower ] =
Tabac Tobacco - -
 Hoso de Damas Damascus Hose 4010 1010 1000
Oregan Oregano -
Sauge Bage ] B
Lavande Lavendar - -
Rose Rose 510 0 10 . . . .
Gerberes Garbara . . - . . . .
Doavillet Carnation - -
Plantes e Grnamentak m =
fheurs Flower Plantation . . . . 0 . .
rs bulbes oignans Other bulbous flowers 1.000 1,000 1,000 - s " =
Total E BE1.90 |  7UT500 | 73200 124300 101,950 |
B = Burface Agrcos Ule © Lsebd Agrcuurl Sufice Source: Agricultural Census Repor 2010 (Pubished by the Minisry of Agricuitune 2012)
o KRN
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CAZA: RACHAYA CAZA: RACHAYA
SAU OF PERMANENT CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1 SAU OF GREENHOUSE CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Table 211 — Surlace in m* ey Sueca T
Hﬁmmnhﬁﬂdimunﬁri@li;mi anbﬁpudfamdmiﬂﬂmi
Type of Crop Type of crop - English Total SAU Drilled Water of of - English Total SAU Dvilled Warlar
Tatal RiverrSpring | . |t Lake | Others Type of crop Typs of crop - Eng Total RiveriSpring |, o HillLake | Others
Summac Sumach 4,500 2600 600 Z.000 B - = Haricot sec. Dry boan = -
Caroubes Carob 1.050 50 50 - - - - Haricot vart Graen boan - -
Orange Orangs 200 : 5 ] Fitve séche Dry bean - -
Mandarine Tangering x x . N Five verte Green bean = =
Citren [Lemon 1850 - - . Lentillus séche Dry lenitily : :
Pamplemousse ORANGER AMER | Grapelruit Bitter Orange - - - - - mm ;':.E“ . =
Autres agrumes StharSiie - - - : - - - Petit pois vert R i - -
Starking Apples 304.125] 101450 81,050 50,100 54 450 3,000 1,850 e - -
Early Red Apples 82000 57000 F 57,000 = : n —“Lu‘ "‘M".“ T T logumes : -
Ace Apples 500 - = : - * - Lizerme Alfalfa plant : =
Scarlet Spur Apples 2000 | 12000 - - - 12,000 - Vesces Teickec : -
| Autres Pommes Rouges Other red apphes 295.700 | 192160 65810 | 2105 0700 53300] a5 Ttrea Caliares ther forages - -
Smoothes Applos FEO0O| 7000 oo - 1,000 5,000 | Atichaul ‘Artichoka = r
Golden Apples 35720 165365 B,025 | 26,350 56,600 4,000 7100 Chousflaurs Caulifiower . .
Early Gold I mufti Apples 4,800 3,500 = = 3,500 - = Choux ?ﬁﬂ.g. 1000 1,000 1,000 = =
Pommes vortes Granny Smith Groan granny smith appies 5,050 53,300 15,500 B000 5,500 % | Endive = - :
San Pareiiie Appies 53,245 73,100 7.200 5,150 %050 & 1,700 Asperge Asparagus 7 A : ;
Fujl Apples 2,000 2000 200 : - : 7 Lastue Latuce 1000 1,000 = - - 1.000
Gala Apples 57 200 4000 13,200 800 - - - Epinard Spinach 1,000 1,000 . : : 1,000
Autres Pommes Jaunes Other yellow apples 440,110 174250 46,700 40,200 32,350 26,500 28,500 Bette - - - - - - : -
Coscla Apples 29,950 £.500 - . B.500 . . Miélochle ou cork 0 = = S 2 :
Loulse - Borne Apples - - = - - . : Chicorés Chicory o] o = 500 :
e Appies i o i - - i Autres Legumes A feuilles Other leafy vegetables . . . = . . :
Williams Appies : : x - 5 - Thym L] : : - : : '
Comice Applos 2000 21000 - 2000 - - - Lo Parsley 50 500 - z : 500 ;
[ Marithe 500 3 - - - 500 -
Autres Poires Other pears ZEITE]  T06TS TI45| 20210 18,860 3000] 10,800 P oo i - : - : : -
| Abricbty Apricots 145701 47350 12,325 | 0,750 17,005 L - Autres Cullures pour salade Other Culiural Salads 1000 1000 : - : 1.000 :
Piches Puoach ZA0E | 141770 54,375 65,550 12,635 1,000 2810 Vegetables Plantation = - - - =
Prunes el prunea Plums & Prunea 96,880 a0.210 9,980 22,050 3,530 1,000 3,650 %mm‘ﬂ” ] — D oo St - ;
Carise F i Cherry F i 1072000 | 623,325 137,100 | 92.950 363,725 3100 27,150 [T T Eicumber B0 T 000 =
Carise Micahhal Charry Mkahhal 111,800 3,100 1,800 18,500 2150 - 8,250 [ bre grecque Greek : 2500 2500 2500 B
Carise Nouari Charry Mouarl 523,325 69475 18,875 3250 34,100 50 12,400 Poivron doux Soht pepper F " : =
Carise Bannl Charry Bonnl 24BH0| 45200 32.500 2950 4250 - 5100 Aubergine Eqgplant 5o 5on 5000 - - -
Cerise Napoleon Cherry Napoleon 61160 | 15,400 5300 10,000 - : 100 Courge Marrow 250 2500 2.500 - - -
| Autres fruits a noyaux Other fruits 48,600 20.200 14,000 1200 5,000 . B Citroullles Pumpiins - - - - - -
Raisin de cuve Grapes 1571080 275,700 33,500 30,800 BZADD| 100,000 10,000 Gombos . - -
Maghdouchi Grapes B09,265 93,400 43,750 12.550 30,500 1,500 100 Champignon Mushroom = -
Baitamoui Grapes 554 260 79260 37,800 12,050 26,910 300 12,100 Fraige Strawtsrry - -
Thelfihi Grapes 3573300 1,157 450 117 450 21950 167 800 £36,000 14,650 | Malen Malcn i =
Cardinal Grapns 7.400 2350 - 250 1,000 - 1,000 Pastéques T : :
Jbaahi | zaitouni Grapes 156,700 BB00 1.500 : 5100 : - "“""":m ] : : 2 =
Raisin de table apyrens Soediess grapes 288550 | 110,400 23,000 20,000 10,000 57,000 400 T' “""""w Incuvirel < : : : : -
Autres raising Othet grapes ZEMA50| 510700 210,400 | 136,650 111,650 45,100 5,200 —“ﬁ""—P o ""'“"""m" """:"'“ . - - .
Amandes vertes Green almonds 4B3500] 115,140 32,620 18,850 48,000 i 15,670 ’“""’M et Fes — — - =
Amandes a noix Almaond nuts 956,205 | 220,005 53,205 53,300 79,300 22,000 6,200 Mm"”'“ ma'"" - = - - -
Hoix Huts 680 445 243,10 69,810 33550 123,350 10,500 8,100 FYi Garlic = - :
Chatalgnes Chastnuts 51,840 17410 3,700 5.700 B30 - 200 Carotic Carrol . N - ;
Pistaches Pistachies 3820 1.570 el 550 520 500 Radis Radish ) ] = 1,000
[ Autres Arbres Oleagineux Other cilseed trees 210 160 ET . 110 : - Haet Turnip o7 o0 = 500
Oliiviers Olives 11080662 | 1.818.945 757,770 336,500 488,125 126,000 | 110,500 Autres tubercules Other rocts . . . .
Pins Pines 323,510 98450 51,100 15450 27,200 1,500 3.200 Canne & sucre Sugar Cane 2 -
Banans Banana - - - - - - - | Batterave sucrie Beat 2 = =
Figuae Fig 843 600 50,845 3,295 2850 21,150 TS0 4,700 Arachide Peanut . . ] . . ] .
Datte Datte - - - - - - - Sesame Sesame - . - -
| Grenade Pomegranate 41915 [ 1825 2.000 1.080 30 1,300 Townesel Suniflower : 2 2
Haki Fhakl | 050 2950 200 2000 150 - B00 | Tuby Tobacco = 5 5 :
[Figues de Barbaris Cattos Tt 500 800 A0 300 = . = Rosa de Damas Damascus Rose . . . . . . .
Jujube Jujube 3525 555 155 300 100 : : Oregan Oreganc E : z :
Murier Mulbarry B2T5 875 1,108 : T - 100 | Sauge Sage : - E
Coings Quinces 3170 1410 30 1100 - - - m m“" o : :
Nflas Loguats 1,950 50 300 - 70 - 300 ek et aornatie pianty : -
| Kiwi il 1,050 1.050 1.050 - - - s s - - - ;
Avacat Avocado 500 N a " B v " Oeillat Carnation ~ . - -
Anonlers z : : : Plants. arpementales Ornamentals - - - :
Manga - = 2 : Pepinieres fleurs Flower Plantation B . B g :
Fruit de Passian Passion Pruit - - Autres Fleurs bulbes oig Otthver bulbous flowers m I X «
Ananas Pineapgple - = = : Peche Peach - .
Papinieres Arb. Frultiens Soediings for fruit troes e = = - - - -~ Prpinieres arbres froiters Fruit troes plantation 0 . : x r = ;
Auitres Arbres Fruitiers Other fruil troes —_G0ans 675 RAF 72.350 1800 5 3,400 | Totsl .50 .00 T2.000 , 8,500
[Total 20,512,062 | 6,840,795 Z077,106 | 1,205,130 | 1,026,250 | 1313,900] 318,
" SAL » Surtncy Agricols Uile » Useld Agrcnirsl Sortace Soures: Agricutural Cansus Riepon 2010 (Published by tha Minisry of Agricuors 2012}
* SAL = Suriace Agriosie Us = s Agrioutursl Surfacs Source: Agricubiueal Census Report 2010 (Publahed by the Minary of Agricultu 2012
KRN
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CAZA: RACHAYA

Table 8.1
Number of farms with obstacles

Total

SAU Size L
Number of % % "% Cost of % lanmd % Saurce

{in dunam) Agriculural | Agricultural Y Credit Costof 7 land Source

farms Total Baldancs g Marketing (| Marketing | Credit (41) Infrastructure | Infrastructure production production Fragmentation Fragmentation irrigation irrigation Other | % other

(21) (31) (51) (6/1) (71) (8i1)

Without .F:AU 48 A7 18 J8.3 4 8.5 4 8.5 1 2.1 ] 10.6 - 0.0 2 4.3 13 2?.?
l=1 9 9 3 333 - 0.0 1 11.1 - 0.0 - 0.0 - 0.0 2 22.2 3 333
[rem1ta2 275 274 107 39.1 4 1.5 16 58 26 9.5 18 8.9 12 4.4 34 12.4 58 20.4

from 2to 5 FE.i" 766 276 36.0 20 2.6 38 4.7 54 7.0 B85 11.1 21 2.7 114 14.9 160 20.9

from 5 to 10 a7 G094 2682 T 41 5.9] 24 X 3] 8.8 56 8.1 15 2.2 o5 13.8 139 20.0
[from 10 to 20 611 610 220 36,1 45 7.4 16 28 ] 10.5 8o 14.8) T 1.1 73 12.0 98 15.7

from 20 to 40 386 386 141 365 49 12.7 20 5.2 43 11.1 43 11.1 5 1.3 43 11.1 42 10.9

from 40 to 60 141 140 56 40,0 26 18.6 '] 6.4 8 5.7 17 12.1 1 0.7 o 6.4 14 10.0

from G0 to 80 55 55 19 M5 15 273 5 81 1 1.8 & 10.9 - 0.0 7 12.ﬂ 2 3.6

from &0 to 100 33 33 14 42.4 [i] 24.2 = 0.0 4 121 4 12.1 - 0.0 1 a.0] 2 6.1

from 100 to 150 49 49 1E 36.7 17 34.7 1 2.0 3 6.1 ] 10.2 - 0.0 4 B.EI 1 2.0

from 150 to 200 24 24 T 28.2 5 20.8 1 4.2 2 8.3 ] 8.3 - 0.0 4 16.7 3 12.5

frem 200 to 500 22 22 5 22.7 9 40.9] 1 4.5 1 4.5 3 13.8) - 0.0 3 13.8 - 0.0

> 500 3| B [1] 0.0} 1 16.7 [1] 00 0 .0 2 333 [ 0.0 3 50,0 [1] 0.0
M 3122 ] 3118 1,148 36.8] 244 T.B 134 4.3 268 8.6 338 10.8 B1 2.0 395 12.7 531 17.0

* A slight diversion of order 0.1 % may exist due o rounding Source: Agncultural Census Report 2010 {Published by the Minisry of Agriculture 2012)

" SAL = Surtace Agricole Liile = Useful Agriculiural Surface

* 1 dunam = 1000 m?

CAZA: RACHAYA
Table 8.2 Area in dunam
SAU Farms with obstacles
Total
SALU Size % "
Number . Yo Yo Yo % Cost of % land

SAU Agriculural | & Itural Cost of land Sou 5
(in dunam) of farms g " R g".':u i Marketing | Marketing | Credit| Credit | Infrastructure | Infrastructure o t.' production - " Fragmentation |, . r.m . .n"".m Other | % other

Total Guidance Guidance production Fragmentation irrigation | irrigation

{21) {41) {51) (6/1) (T1)
(2i1) (ar)

[Without SAU 48 i 0 ] i i) 0 0 i 0] i 0l 0 0 [ i]] 1] ol
<1 ] & 2 41.5 = 0.0 [i] 6.0 = 0.0 . 0.0] . 0.0 1 18.8] 2 aar
from 1 to 2 275 351 137 38.9 4 1.4 22 6.1 a5 10.0 28 7.5 15 4.1 44 12.5 549 19,7
from2to S 767 2343 B45 36.2 &7 29 105 4.3 171 7.3] 250 10.7 iX] 2.7 345 14.7 4594 211
from 5 to 10 697 4 678 1,782 38.1 281 6.0/ 148 3.2 407 8.7 74 8.0 a4 2.0 546 13.8 246 20.2
from 10 to 20 611 8.127 2998 369 503 7.3 226 2.8 843 10.4 1,184 146 101 1.2 D86 12.1] 1.196 14.7)
from 20 to 40 386 10,309 3,812 ar.o| 1,355 13.1 551 5.3 1,119 10.9] 1,155 11.2 138 1.3 1,129 10.9_| 1.050 10.2
from 40 to 60 141 6,675 2641 8.6 1.238 18.5 465 7.0 a4 5.6 820 12.4 50 0.7 449 6.7 6531 8.4
from B0 to BO 85 3,600 1,271 .4 1,031 270) 345 0.3 80 1.6 391 10.6 - 0.0 473 12.8 120 3.3
from B0 to 100 33 2900 1,233 42.5 707 24.4 = 0.0 322 11.1 374 12.9 - 0.0 a3 3.2 171 5.9|
from 100 to 150 49 5,631 2,008 35.6 1,885 35.4 103 1.8 386 6.5 558 10.1 - 0.0 433 7.7 133 2.5
from 150 to 200 24 4,000 1,155 28.8 870 2.7 154 3.8 312 7.8] 316 7.g - 0.0 649 16,2 554 138
from 200 to 500 22 6,016 1,277 21.2 2,499 41.5 215 3.6 200 3.3] 923 15.3 - 0.0 902 15.0] - 0.0
= 500 EI 4,221 (1] 0.0 820 147 0 0.0/ 0 0.0 1.038 24.8 0 0.0 2.563 80,7 0 0.0
TOTAL 3.123| 58,956 19,162 325 11,258 19.1] 2,334 4.0 4,229 7.2 7.429 12.6 451 0.8 8711 14.8] 5371 a1
* i slight diversion of order 0.1% may exist due to rounding Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)

* SALU = Surface Agricok LHile = Uselul Agricullural Surface
* 1 dunam = 1000 m?

o KRED)..
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CAZA: BAALBEK

IMPORTANCE OF IRRIGATION PER SAU SIZE OF FARMS

Table 2.1 SAU in dunam
SAU SAU Supplementary SAU Complete
SAU Size of | Total Number SAF:"E;“' slfﬁl"g:t':‘;' Irrigated S""I"r'::;rt‘:'::“”' Irrigation ?:i;‘:ttt: Irrigation

Farms of Farms % % %
(1) (2) (211) (3) (312) (4) (412)
Without SAU 515 0 0 3 : 0.0 : 0.0
<1 34 21 6] 754 11 65.2 6 34.8
from 1 to 2 658 834 573| 687 373 65.2 199 34.8
from2to 5 5722 8340 4564| 546 5756 60.5 1798 39.5
from 5 to 10 3.333 22,064 | 10,801| 49.0 6,225 57.6 4,576 2.4
from 10 to 20 3,836 50,313 | 23996 | 477 12,161 59.0 9,835 1.0
from 20 to 40 2,894 76,801 | 36,351 47.3 20,419 56.2 15,932 43.8
from 40 to 60 1,138 53,739 | 27.023| 50.3 14,031 51.9 12,992 48 1
from 60 to 80 557 37,530 | 20,103 | 53.6 10,650 53.0 9,453 47.0
from 80 to 100 251 21,998 | 12,823 563 6,607 515 6,216 485
from 100 to 150 416 49 679 28,901 58.2 14,010 48.5 14,891 51.5
from 150 to 200 163 27547 15698 | 57.0 6,931 24.2 8,766 55.8
from 200 to 500 261 76937 | 47.838| 62.2 20,587 23.0 27,250 57.0
> 500 72 57634 | 35955| 624 15,028 418 20,027 58.2
TOTAL 16,850 483,428 | 264,633 | 54.7 131,791 29.8 132,843 50.2

* A slight divergence of order 0.1 % may exist due lo rounding
* SAL = Surface Agricole Utile = Useful Agricultural Surface

* 1 dunam = 1000 m?

CAZA: BAALBEK

Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION SOURCE 1, IRRIGATION

Table 2.7 SAU in dunam
Irrigation Source 1 Irrigation Source 2
SAU Size of [SAO SAU
Farms Irrigated Drilled | Water Irrigated Drilled | Water Not

Total River/Spring |Well reservoir | Hill Lake | Others |Total River/Spring |Well reservoir | Hill Lake | Others |Concerned
Without SAU - - - - - - - - - - - -
<1 16 5] 6 4 - - 16 1 1 1 - - 13
from1to 2 573 260 189 a0 - 33 573 2 11 47 2 B 503
from 2 to 5 4,554 2,291 1,740 349 35 139 4,554 73 130 170 46 31 4,104
from 5 to 10 10,801 5,506 4,403 594 213 84 10,801 446 365 407 173 49 9,363
from 10 to 20 23,996 10,869 10,719 1,309 844 255 23,996 1,156 1,346 689 254 39 20512
from 20 to 40 36,351 13,316 18,549 2,217 1,886 383 36,351 3,860 2,187 1,080 217 58 28,949
from 40 to 60 27,023 8,803 15,922 1,442 1,110 147 27,023 2,863 1,848 828 241 2 21,239
from 60 to 80 20,103 6,028 12,275 913 680 208 | 20,103 1,908 1,791 899 70 64 15,373
from 80 to 100 12,823 4,158 7,262 670 693 40 12,823 819 1,080 220 251 - 10,443
from 100 to 150 28,901 7,094 18,798 1,733 1,210 66 28,901 3,545 2,148 923 355 148 21,782
from 150 to 200 15,698 4,071 10,126 1,024 466 10 15,698 1,255 1,272 296 214 29 12,303
from 200 to 500 | 47,838 10,565 | 33,947 1114 1,196 | 1,017 | 47,838 4410 | 4878 2192 1,880 : 34,478
> 500 35,955 4239 | 29461 1,150 518 588 | 35,955 2,855 3,770 - 569 - 28,761

Total 264,633 77.205 | 162,998 | 12,609 | 6,851 | 2,970 | 264,633 23,192 | 20,837 | T1.752 4,570 460 | 207,824

* A slight divergence of onder 0.1 % may exisi due o rounding
* SAL = Surface Agricobe Litile = Useful Agricultural Surface

* 1 dunam = 1000 m?*

Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)
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CAZA: BAALBEK

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION MODE 1, IRRIGATION MODE 2 *

Table 2.8 SAU in dunam
Mode of irrigation 1 Mode of irrigation 2

OALSiznof Earme 1;::;';;’” Gravity Aspersion Drip 'I;:;agl::du Gravity | Aspersion Drip Not Concerned
Without SAU - - - - - - - - -
<1 16 10 1 5 16 1 - - 16
from 1to 2 573 389 11 173 573 3 8 6 295
from 2 to 5 4,554 3,031 190 1,333 4,554 79 56 154 4,265
from 5 to 10 10,801 7,162 511 3,128 10,801 262 108 435 9,997
from 10 to 20 23,996 14,774 1,669 7,553 23,996 943 485 1,406 21,162
from 20 to 40 36,351 18,021 4,658 13,672 36,351 3,359 680 3,100 29,213
from 40 to 60 27,023 11,403 5,077 10,544 27,023 3,077 961 2,798 20,187
from 60 to 80 20,103 7,736 3,881 8,486 20,103 1,740 705 2,042 15,616
from 80 to 100 12,823 5,493 3,604 3,727 12,823 828 730 1,641 9,625
from 100 to 150 28,901 9,731 8,879 10,290 28,901 3,643 1,945 3,455 19,859
from 150 to 200 15,698 5,423 4,316 5,959 15,698 1,388 1,353 2,158 10,799
from 200 to 500 47,838 12,711 20,823 14,304 47,838 3,590 2,410 8,807 33,031
> 500 35,955 5,916 15,683 14,356 35,955 2,123 2,943 7,013 23,876

Total 264,633 101,800 69,303 93,530 264,633 21,035 12,384 33,016 198,199

* A slight divergence of order 0.1% may exist due to rounding
* SAU = Surface Agricole Utile = Useful Agricultural Surface
* 1 dunam = 1000 m?

Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)
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CAZA: BAALBEK
SAU OF SEASOMNAL CROPS BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Table 29 Surface in m'
WIch cropa are rrigated [Source of watss Irrigation 1

Type of Crop Tyvesl smop - Englieh Total SAU | @it RiweetSpring | Drilled Well L“""" o |MELake | Others

[Blé tendew Bah Wheat a0l | BAAS1rs | 26202850 3,005 5% | 148 T 243,200 T o |
Bl dur Blé dur TAE41 5| 11,87e 700 3,036,125 56,432 550 | 687,125 BB, 450 77 450
Fein - Bl - Wheat 53,000 117000 6,000 51.000 - £0.000 -

- s 355,600 . TR0 TH.108 : 8 :

| Mais Com 420,070 473010 165,560 THAT 7050 - -

ﬁo % 9.200 G200 700 5000 s . s

pour Batall Com 95 250 2] [ER] Tl S - 0, .
_i._’ﬂ;,- Bariey TOTTA 47 | Jop0A S0 |  BO77.250 | 15.327.000 | 1930100 716,000 TR D00

[T 125,200 EG0G0 | S : . : :

Autres Ceéréales Other Cersals ERETCC] T 30,000 BI o P . -

| Haricot sec Dry bean 30,000 B0.000 548,500 321500 18,000 17000 4000
Harieed ver Graar bian EX ] 3003870 563,100 ZHTAM | 1329 88,500 42 500
Fave verte Green Bean A GET 400 3 CeEd A0 365 500 7 B8 _To0 10,200 - B

| Lerdiiles séche Dry Fentils BATIAN | 3RS0 776,800 PR L T 550 5500 |

| Pols chiche Chichpea BIE1900|  sooam00 | GO0 |  1a1nGo0|  TeB00 344,500 2000 |
Palit pois sec Senall pea 82 500 FiFIEL] 12,000 755 50 | 2000 - 2

[ Pl pots wert Senall 1800 30580 AR1000 | 250830 700 5000 -

e D e ———— e — 12370 TS : -
Lupin Lupine 50 500 500 7 =
Luzerne Allaila 714,000 8 50 264 500 424 00 - 1,000
Wi ?ﬁ g 15,150 108,250 410,50 - : 1,000 |
Autres Cultures foumageres Othar forages 5, 500 A 712,000 10000 | 106,000 50 2000
Artichaut Artichoke BE2 000 E52 000 20,000 32000 - . B
Ehouz-leurs Cauldiowsr (2T 15,500 [FR50] P =
Choux. Cabbage 1,037 400 1,087 400 56,000 70 650 1,750 .

Lathsce 3313,150 ERIRRE] o 500 TRIZEED | w000 71,00 o 000 |

__wﬂ Soinach 28 500 48 500 15,500 F7 000 1,000 - B

. 74,100 14100 1,100 T3 000 . .

[ WMitiochie ou cors e TF. 700 T A,500 0,50 1,050 1,000 |
Chiconts Chicary 15,700 15,100 400 14 050 1,250 - .
Autres A Teuilles Othar 128,1 28,150 24,650 100,500 3,000 = =
Persil Passley 183,060 &2 B0 37 310 144 B0 350 00 B

| Wenthe Wint 29,160 14 0 12610 Fii] 1) - .

| Rocea Rocca ELEL] 0 7 oW 2w = -
Aufres Cultures pour salade Other Cultural Salads ETRE S 550 503,350 5 000 P 10,000 P

_ML ;ﬂ Plantation 5,000 5.000 5.000 - - - -

mabe nemato [ RELEZ] [T TG, B | 121.080 TT0 A0 a0 |
[= bre | cormich [ b 6,791,745 B 4 708, A5 B AT AGD | 140 600 781 450 14 700
Concombra precque Grosh cucumbar 9075665 ZEGT. 165 767 350 1500 EEE | 66400 AT 0 S350
| Paivron dous Salt peppar ERLIFIT] P T SHE 5T 210810 | 135120 131,500 []
Aubergine Eggelant 5 561,002 SEEIADE|  1IT7az|  AJeegn0)|  TZLe0 17500 7600 |
_H‘ Marrow 15010640 1,455,440 243,680 1,133, 460 24 000 76300 1,000
Pumpkins LT A0 | X 18 555 1,600 - -
Gomk . 48,550 48550 74 850 1550 150 - -
Champignen Wushroom 0,000 10,000 - 10,000 - - -
Fraise SramberTy A32000 48 00 149,500 13,000 000 #
| Welon Melon FRETNE I R LERE] 346,000 LI0To0| 4150  TiEsW | 1000
%n Watermal- B0 500 075100 1,017 500 5,50, 400 26200 317,000 131 000
e lerre Fatatoes TTEEA o0 | 175500549 | 2,116,350 | 13413750 | GEIATO|  1.158, 08 55 |
L e tarre | T TR0 | osan0 | 1] = . :
[ Topinamb Jerusalers Arichoke B - - - = -
Patate douce Sweat Potaios TN 3770 123,000 FLEE ] 7000 4,000
wert Green onbons 3 | erwam 76, 100 AR | s 54,00 z
Cignons Oriions T1EEA 500 | 11 453 500 1,282 750 BEAT B0 | 375 550 B0, 000 AT2500
All Garlie T8, 150 8.5 0,550 112,300 45 500 50,300 5

| Carotie Carrot 372,100 FYET00 24,300 T ] . .
Radis Radeh B7 245 &7 245 1,55 55450 500 .
Navet E 361,900 361900 1,700 270,100 0,000 £

| Autres tubercubes rogls 5,500 | ] I pI] P -
Canne & sucre Sugar Cane 12 000 2 1000 2000 . .

| Botterave sucria Besl - = 5 7 = %
Arachide Peanud 8 000 T 00 % 3 00 5000 .
Sevama Sesame 12,000 10 . 0.0 . .
Teurnasal Gunflowar 13,000 10,000 = = 10,000 =
Tabac Tobacco 08, WBAGET0 |  Ganiaen| T 1 [ tearpo0|  1ea000
| Roas co Damas Damascus Rose $ELT00 [ 18,800 58 000 4,000
Sauge Sage -H‘ﬂ} -l-.l'."ﬂ] 4 [lﬁl - : :
Lavards Laverder ] & B0 5000 -
| Autre PAM Other aromatic plants 1,087 000 1 0 TaL o0 | 91000
Roas Roas T4, 140 [ECRT 311,40 11400 16,000
Pizntes ornementales Ornamentals. a . . a

[Ty Flewar Plamtatian 1,000 .00 - 1.0 - - .
cignons Uther bulbous flowers 7,000 7,000 - 1,500 - - -
Total FTLLTSN0 | TE0VINEST | SEEGZUNA | 106,100430 | E77a708 | E046390 | F780.089 )
ikl = Sarfr Mg i = Lt Agreufrs Surtece Souroe: Agnouftursl Cenaus Fisport 2010 [Publahad by fha Mirisry of Agriouiun 2017)
KRN

SAU OF GREENHOUSE CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
“Table 2.10 Surface In m'
Which crops. are imigated | Source of water irrigation 1
Type of crop Type of crop - English Total SAU Drilled Water
Toial RiverSpring Well R " Hill Laka Orthers.
[ Harlcot sec Dry boan - - - - - -
Haricot vert Grean boan 55,750 55750 (¥ 33500 1.000 13.000
Five séche Dry bean . . . . - .
Firve verts Grean bean
Lentilles séche Diry lantils
| Pols chiche
Pelit pois sec Small pea . g =
Patit pois veirt Small green peas 000 6,000 6000
Autres 585 Other legumes = = =
Lupin Lupine -
Luzema Altakls plant
Yesced Vetches
Autres Cultures fourrageres Othar forages
| Cheanfeurs Caulifpwer 500 500 500 ¥ :
Choux Cabbage 5.000 5,000 500 1.500 3,000
Asparge Asparagus 4,000 4,000 - 4,000 - - -
Laltue Lettuce 447ra] 44T 6800 | 32470 7000 32.000 7.000
| Chicorée Chicory 250 250 =0 z
[Autres Logumes A feulles | Other leafy vegetables 0|0 %0 :
Thym Thyma 00 500 0 200
Parsil Parsloy 6. 100 5. 100 o 5400
| Menthe Mint 2700 2700 - 2.700
Rocca Rocca 450 A5 50 200 =
Autres Cubures P salade Other Cultural Salads 1500 1.500 100 1400 .
Pepinieres Legumes Vegelables Plantation 12,100 12,100 - 12,100 = - .
Tomate Tomato 265,600 25 600 3. 18650 13400 18,000 [
Concombre [ cornichons Cucumber 104600 704,670 60,850 557920 40,300 £0.000 5600
Concombre grecque Greak cucumber 36 500 368 500 - 38 500 - = e
Palvron doux Soft pepper AT A0 47400 1200 45000 1.200 -
Aubergine Eggplant 106,500 108,300 0] 108,000 - 400
Coiarg Mlainow 50500 60500 - 60 500 .
Citrouilles Pumpkins - - -
| Gombos -
| Champignon | Mushroom
Fraise Strawberry - - - -
Malon Malon BT 500 B 500 500 B 000
| Pastéques Watermelons 200,000 | 200.000 500 199,500
P de ferre i - - - -
Topinamirour Jerusalem Artichome = - -
Patate douce Swoel Potatos . . . .
Dignons wert Grean onions 1,500 1.500 500 1.000
| Oignons Onions 7,000 7,000 - 7,000
Adl Garlic 40 400 400
| Carotte Camot o o ; :
Radis Radish 2 250 2250 50 2 000
[ Navat Tumip - : - -
Aurres tubercules Other roots
Canne i sucre Sugar Cane
Betterave sucrié Best
Arachide Peanul
| Sesamo Sesame
Tournesol Sunfl . . %
‘Tabac Tobacea - . i 5
Rose de Damas Damascus Rose 33500 33500 17,000 16500
Autre PAM Other aromatic plll'l‘ll 4 000 4000 - 4000
| Rose Rose 10,000 10,000 5.000 5.000
| Cillet Camation 1,000 1.000 1.000
Plantes omementales Omamentals s s .
Pepinieres feurs Flawer Planiation 1,000 1,000 1,000
Autres Fleurs bulbes oignons Oher bulbous flowers 51000 5,000 5,000
Banana Banana 2
ﬁmmm imlhﬂlm - = —Re il - — -
Total 2,087.450 | 2,087 490 162 850 1,721,840 2500 103, 00 16,800

Sewrce: Agriculiural Census Rapor 2000 (Published by e Minisry of Agriculies 2012)
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CAZA: BAALBEK
SAU OF PERMANENT CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Table 2.1 Surfacs inm’
Which are imigated [ Source of waler irigation 1
Type of Crop Type of crop - English TOTAL SAL |_
_|Tetal |RweiSprng | Drilledwell | Resarvoir [HillLake | Others

Summac Sumach [ 400 . 4300 | 100 - | -
Caroubes Carst 5,100 5,100 . 5 100 | 100 - | -
| Crange Orange 1,500 1,500 5 B0 | - = -
Marstarine Tangerine 18,000 18,000 (] Z0m] : = | :
Cliren Lemon 6280 6,130 1,400 2560] 1,770 - | -
Pamplemousse ORANGER AMER Grapedrul Bitter Orange 18500 18,500 5000 -1 - 10,500 | .
| Autres agrumes Other Citrus _1.350 1350 __lof 00 1es0] - | :
Starking Apples O3B TEUME] LMET0| 1oonE| 0| s | -
| Earty Red Apples 551460 571,460 12725 RS0 B 42,500 | 000
Aok Aoples 188050 158,050 53,300 125,750 | . 000 -
Scariet Spur Appies BT DI [P TN T T T -
Autres Pommes Rouges Other red apples 3,658,985 =R TiGES0|  213N| XSS 16,000 12100
Smocthee Aoples 37308 337508 57,000 SMNE G430 - .
Glden Appliss 1,087 305 834,705 R3S | 2TELMO| 241,700 2,400 | 2000
Early Gold | muhl Apples 612,150 603,100 352,500 240,000 4500 - | -
Posremirs werles Grany Smith (e granny smih appls 560 532800 1,700 424 550 550 5000 | 1,000
San Paneile Apples B46.200 543800 0| s om . 2000 -
Fal Aggles 000 150 E50 P - 1,000 p
Gala Apghes 1,158 £T0 1,186,170 185, 700 988 950 | i 11,000 | -
Autres Pormmes Jaunes Diher pelicw apples 5831375 54189033 3,368,850 1504783 219,800 - 4,500
Costia Apples Nas 28310 248 260 3050 5,500 - | -
| Passe Crassane Apgles 18660 10,580 18,380 : E] - -
‘Wiiliams. Apples 4T RS0 e 1,000 A5 - - -
Comke Apples 1,300 1300 130 - - - -
Autres Poires thar poars A ¥TH 107 455 P [T 115 1,700
| Ab Aprkots WIAMT|  ZeAIe0|  TL0a8| WAAITs|  TIE0|  1eEs| ]

Praches SOIZATI|  EEGNI3|  161000| Bgg5hE| 1S0E0| 45300 il
Prunes ol prunea Pums & Prunea 2201508 U6 TH | STiT | 14S1EM) WS - 2100
Cerise Feraaouni Chemy Ferascuni 20955408 THE5401 2584.835 AR | TATS 208,300 47500 |
Coriss Mkabhal Chary Miahbal IE] 61380 P B0 6000 |
Cerige Noward Cherry Nouari 4,243865 173,05 54,330 14,300 | 12,000 |
Cerise Benni Chary Benni 5,196,140 | 1,951 800 1. 325,850 - | 3800
Cofits Kapoleon Chairy Napoleon 4105000 B340 305,300 - | .
Autres iruits a noyaux Cither ruits 324 [FR ] 12550 125 | 10,000
Ratsin de cove Grapes 5,548,182 106400 513850 264 000 | 4,500
Maghdnuchi Graps IR AR TTE 78,300 | -
| Bakamoul Grapes BRI 700268 [T EEC) 250
Thaifihi Grapes 140141 Tansy 1,72 075 B30 B0
Gardinal Grapes =00 140 - = | -
Jbashi| zaltound Grapss 114331 4530 AT = 2000 |
Faisin de Lable apyrens Seedless prapes 101,080 131530 TE.330 05.550 130 =1 3000 |
Autres raisins Other grapes 518063 1730680 08|  TATONS)| eS| 16000 150
Amacdes verles Green simonds [CEEET] TR TERNS| TSWES| TS| 00 3,100
| Amandes a noix Almond rusts £,609.008 PTRE 108375 | 1IEEM0T) 151550 5,000 4,400
[ Huts [F=HH ] T T 4,20 |
Chataignes Chasbrts EiT] 12335 2310 1500 1525 1,000 -
Pistaches Pistachics BEATS 3,735 B10 AN 558 - -
Burtres Arbsres Cleagineus Other clseed trees 24120 23580 16,330 T30 | 30 = | -
Diiviers Oiives FRECTRE 15367058 4 555451 9211802 9TATS 268,350 252380
Pirs Pines 21840 188470 =] 157.900 | oi0 - 1,00
Figue iy 13 ] 6445 119,905 6550 5610
Daitle (Datin 0,35 1000 1000 - 100 - -
Gerenade Pomegranate 585,575 53025 2T A5 DT 5,500 | 7 500
Kakl Hhakl 150411 120,79 il 848 s - 1500
Figues de Barbarie Cactus frait Fili] 7800 | 1,30 50 2000 - -
[ Jujube Jujube [ EES 7,200 5730 2300 - £
Murier ulbarry HEN 19855 [T 3784 2790 - 50
Coings Cuinges. 2 31,181 D& 12.560 | ] - .
Nirfies Logals 5410 48X 1100 50 | TH | 100
L] [ 12250 1282450 f] 128,150 | 200 - | -
Avocal Avocado 100 100 - - | 100 - -
Anonkrs - r . = =l | i T | E
Fruit de Passke Passion frul - | 2
Ananas Pineappie | -
Peginieres Arb. Frumars Seadiings for frull Wees o %0 705 o) oo | -
Autres Arbres Fridtions Other frull rees £1.520 [ 1820 [ T T 5
[Tota TOOUILE6E| TION0AST|  ADJ0BBAS| GAABBIDN | SBGLITO| 1909900 IEXE]
* S Sort Agrceie L  Lisetl Agricaited Scrtice Souroe: Agricatural Census: Repon 280 (Publshed by e Minksry of Agrauiiers 2010}

SEPTEMBER 2014

Page 70 of 75

IRRIGATION ASSESSMENT REPORT




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

IRRIGATION ASSESSMENT REPORT

P-1211
CAZA: BAALBEK
Table 8.1
Number of farms with obstacles
> Total
Elil:l,': ns;.:e Number Agriculural A.gril:::tura1 » %% Credit fan Cost of Aout of land el Source Sn:ircu %%
{in dunam) of farma |  Total 2 : Marketing | Marketing | Credit Infrastructure | Infrastructure production Fragmentation | i st Other
Guidance | Guidance (41) production Fragmentation irrigation | irrigation other
s (3/1) (5/1) (6/1) (7H1) o
(21) (an)
[Without SAU 515 508 74 34.3] 62 1z, 55 T0.8| 10 20| 8 ) ] 0.4 15 30| 142|  28.0
[=1 3 34 17 50.0 1 2.9 3 8.8 3 8.8 2 5.9] 1 29 5 14.7 2 59
[trom 1te 2 658 658 2§D 38.0 93 14.1] 1U§ 15,7 21 3.2 29 8.4 & 0.9 B0 12.2) 50 7.6
|fram 2 ta 5 2722 2,600 1.021 378 413 ‘IE' 352 13.0 128 i 250 E_E 25 0.9| @ 13.0 160 590
|from 5 to 10 333 5, 258 1417 43.0 454 13,8 411 12.5 171 .8 206 8.1 449 1.9 SEd 11.6 147 4.5
||'1rorn 10 to 20 3836 | 3818 1,624 42.5 534 142 490 128 219 5.7 352 9.2 44 1.2| 385 10 160 4.2)
from 20 to 40 2 894 2 888 1,225 42 .4 450 156 417 14 .4 130 4.5 228 m 32 1.1 33 10.8 93 3.2
|I‘I'Wl¢io'5ﬂ 1,138 1,136 447 39.3 168 17.4 172 156.1 46 4.0 [: 1] ] | 4 0.4 141 12.4 34 3.0
|[from 60 to 80 557 505 204 36.8 121 21.8] 82 14_8| 32 2.8 36 6.5 2 0.4 67 121 11 20
Ihom B0 to 100 251 249 102 41.0 54 21.7 33 13.2 8 3.2 12 4.8 - 0.0 32 12.9] & 3.2
|[from 100 ta 150 416 414 142 3.3 90 217 B9 16.7 5 1.2 ar 89| 1 0.2 57 IEE:| 13 3.1
[from 150 to 200 163 162 a8 28,6 a2 321 23 14.2 4 2.5 13 B.0 1 0.6 18 1.1 3 1.9
[from 200 to 500 261 259 86 33.2 B4 32.4 3z 12.4 5 1.8 7 23 - 0.0| 3 120 14 54
> 500 7 15 208 27 ars 3 a7 1 4 12 16.7] 1] 0.0] 10 139 d 56
TOTAL 16,850 | 16,750 6,772 40.4 2,643 15.8] 2,245 13.4| 783 4.7 1412 B.4 167 | 1.0] 1887 11.3] B0 5.0
* A slight diversion of order 0.1 % may exisi due fo rounding Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)
* BAU = Surface Agricoba Ulile = Usaelul Agncullural Surface
CAZA: BAALBEK
Table 8.2 Area in dunam
SAU Farms with obstacles
Tatal
SAU Size . Y
Number % Agricultural %% 4 % % Cost of % land
{in dhuram) Agriculural . : % Credit Cost of land . Source | Source
of farms | SAU Tatal Gubdance Guidance Marketing | Marketing | Credit (4) Infrastructure | Infrastructure production production Fragmentation Fragmentation irrigation | irrigation Other | % other
(211) {3M) (511) {6M) (71} 81)
Without SAU 515 0 0 1] 1] [ [1] 0 0 [1] 0 0 0] 0 [1] [ [1] 1]
<1 34 21 12 56.0/ 1 23 1 6.5 2 7.9 1 L7 1 23 4 17.0 1 4.2
from 1to 2 G538 B34 328 394 111 13.3 127 153 26 az i B85 E 1.0 a7 11.7] 64 T.F
from2to5 2,722 8,270 3,160 38.2 1,249 15.1] 1,068 12.9 387 4.8 787 9.5 74 0.9 1,021 12.6] 493 6.0
fram 5 to 10 3333 21,839 4,408 43,1 3,040 150] 2703 12.4 1,136 5.2 1,765 8.1 337 15| 2517 11.5 G933 4.3
from 10 to 20 3.836 50,084 21,435 42 8 7.032 14.0] 6,382 127 2920 5.8 4,618 9.2 567 1.1 5,053 10.1] 2077 4.1
from 20 to 40 2,854 75.5_55 3,404 42.3 11,983 2.6] 11,120 4.5 3219 4.8 2,867 7.7 817 1.1 8,455 11.01 2491 3.2
from 40 to 60 1,098 | 53699 | 20,911 300 [N 76 8128 5.2 2,167 4.0 4,424 8.2 201 04 6760 12.6]_1.587 30
from 60 to 80 5571 RHETE] 13,708 .1 8224 22.0| 5.504 49 FRED] (i 2,941 (K] 128 [ 121 765 20
fram 80 te 100 251 21,815 8,853 A0.6 4813 221 2877 13.2 704 3.2 1,070 4.9 - 0.0 2,807 12.9] 691 3.2
from 100 te 150 416 49 4659 16,986 3.3 10,711 21.7] 8,168 16.5) 613 1.2 4,314 8.7 104 0.2 Bam 11!.1' 1,601 32
from 150 to 200 163 27387 8224 0.0/ 8,665 36| 3758 13.7 694 2.5 2,251 8.2 155 0.6 3,007 11.3] 551 20
m 200 to 261 16460 PERGET 329 25,061 339] 9027 11.8 1466 1.9 2,131 28 - 0.0 8,05 11.4] 4316 2.
= 500 e CRT 11,502 201 21,541 3. 2070 3.6 1,194 2.1 8,151 14.1 Iﬂ [{H] 10,204 177 25682 2.0
TOTAL 16,850 | 481,537 | 171,007 35.7] 112,702 R T2.7 16,074 35 37.791 T8 7,303 | 0.5 60,246 12.5] 18,451 5.4
* A slight diversion of ordar 0,1% may exis! due 1o rounding Source: Agricultural Census Report 2010 (Published by the Minisry of Agriculture 2012)
* SAL = Surface Agricals Litile = Useful Agncultural Suface
* 1 dunam = 1000 m*
v KREN)..
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CAZA: EL HERMEL

IMPORTANCE OF IRRIGATION PER SAU SIZE OF FARMS

Table 2.1 SAU in dunam

SAU SAU Supplementary SAU Complete

SAU Size of | Total Number EAF"' Totl | SAUTOM | o nted | SUPRlsmentary Irrigation Loingiie Irrigation
o T arms Irrigated o, Irrigation o Irrigation o,
(1) (2) (3) (4)

(211) (32) (412)
Without SAU 109 0 0 0 - 0.0 - 0.0
<1 12 7 7| 100.0 5 80.1 1 19.9
from 1 to 2 281 349 325 93.1 255 78.7 B9 21.3
from 2 to 5 954 2,824 2,107 74.6 1,747 82.9 360 171
from 5 to 10 980 6,323 4024 | 636 3,247 80.7 777 19.3
from 10 to 20 1,149 15,031 7.859| 523 5,781 73.6 2,078 26.4
from 20 to 40 701 18,380 9,486 51.6 6,663 70.2 2.823 29.8
from 40 to 60 242 11,392 6,233 54.7 4,075 65.4 2,158 34.6
from 60 to 80 114 7,672 4,428 57.7 2,360 53.3 2,068 46.7
from 80 to 100 51 4,397 2,002 | 476 1,048 50.1 1,044 49.9
from 100 to 150 68 8,095 4980 615 2,740 55.0 2,240 45.0
from 150 to 200 20 3,329 1502 | 45.1 500 53.3 701 46.7
from 200 to 500 31 8,728 5,059 58.0 2,566 50.7 2,493 493
> 500 7 6,293 4208 | 683 1,748 40.7 2,551 59.3
TOTAL 4,719 92,821 52,397 56.4 33,034 63.0 19,363 37.0

* A slight divergence of order 0.1 % may exisi due to rounding
* BAU = Surface Agricole Utile = Useful Agricultural Surface

* 1 dunam = 1000 m?*

Source: Agricultural Census Report 2010 (published by the Ministry of Agriculture 2012}

CAZA : EL HERMEL

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION SOURCE 1, IRRIGATION SOURCE 2*

Table 2.7 SAU in dunam
Irrigation Source 1 Irrigation Source 2
SAU Size of T SAl
Farms |Irrigated Drilled Water |Irrigated Drilled | Water
Total RiveriSpring |Well resanoir Hill Lake | Others |Total River/Spring Well reservoir Hill Lake | Others | Not Concerned

Without SALU - - - - - - - - -
<1 7 3 2 1 . 1 7 0 - - - 6
from 1 to 2 325 162 96 32 E ] 325 Z Z 5 7 315
from 2 to 5 2,107 1,266 729 78 Z 33 2.107 16 66 48 3 5 1,969
from 5 to 10 4,024 2,106 1,737 127 - 55 4,024 66 263 154 a7 27 3476
from 10 to 20 7.659 4,100 3,330 326 44 59 7,850 158 623 458 B3 26 B.511
from 20 to 40 9,486 3,951 4,796 531 63 145 9,486 260 | 1,103 538 199 43 7.334
from 40 to 60 6,233 2,338 3,469 170 141 115 6,233 286 729 172 19 - 5,027
from 60 to 80 4,428 1,288 2,648 275 207 10 4428 210 716 208 - - 3,293
from B0 to 100 2,082 905 1,074 30 83 - 2,092 B0 282 72 1,657
from 100 to 150 4,980 1,700 3,152 18 110 4,980 321 374 - 4,285
from 150 to 200 1,502 478 1,014 10 - 1,502 10 257 - - 1,235
from 200 to 500 5,059 BO6 4,163 - 5,059 - 523 3 - 4 534
> 500 4,298 952 3,346 - . 4,298 875 842 G656 - - 1,926

Tetal 52,307 20,172 20 558 1,597 650 420 52,397 2,202 | 5,780 2.314 343 101 41,568

* A shight divergence ol order 0.1 % may exisl due bo rounding
* BAU = Surtscs Agricole Lds = Usalul Agricullural Surfacs

* 1 dunam = 1000 m*

Source: Agriculiural Census Report 2010 (published by the Ministry of Agriculture 2012)

SEPTEMBER 2014

Page 72 of 75

IRRIGATION ASSESSMENT REPORT




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

IRRIGATION ASSESSMENT REPORT

P-1211

—o KREDD
B rononon, -

CAZA : EL HERMEL

IRRIGATION MODE 2 *

SAU IRRIGATED PER TOTAL SAU SIZE AND THE IRRIGATION MODE 1,

Table 2.8

SAU in dunam

Mode of irrigation 1

Mode of irrigation 2

SAU Size of Farms

Total SAU

Total SAU

Irrigated Gravity Aspersion Drip Irrigated Gravity | Aspersion Drip Not Concerned

Without SAU - - - - . . - - -

<1 7 5 . 1 7 . " . 7
from 1 to 2 325 281 3 a1 325 z 1 1 323
from 2to 5 2,107 1,720 18 369 2,107 11 7 56 2,033
from 5 to 10 4,024 3,071 38 914 4,024 73 41 335 3,575
from 10 to 20 7.859 5,750 139 1,069 7.859 192 72 732 6.863
from 20 to 40 0,486 6,130 143 3,213 0,486 348 140 1,253 7.745
from 40 to 60 6,233 3,511 201 2521 6,233 447 102 1,042 4,642
from 60 to 80 4428 1,812 242 2374 4,428 253 115 715 3,344
from 80 to 100 2,092 1172 238 682 2,092 51 " 316 1,724
from 100 to 150 4,980 3,095 130 1,755 4,980 98 . 999 3,884
from 150 to 200 1,502 963 - 538 1,502 = = 439 1,063
from 200 to 500 5,059 2,651 160 2,248 5,059 430 648 3,982
> 500 4,298 2.882 - 1416 4,298 = - 1,898 2.401

Total 52,397 33,043 1312 | 18,042 52,397 | 1,472 908 8,432 41,585 |

* A slight divergence of order 0.1% may exist due o rounding

* SAU = Surface Agricole Utile = Useful Agricultural Surface

* 1 dunam = 1000 m?*

Source: Agricultural Census Report 2010 (published by the Ministry of Agriculture 2012)
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CAZA: EL HERMEL

SAU OF PERMANENT CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Tabde 2.11 El.l'flﬂl inm?
Which crops are irrigated / Source of water irmigation 1

Tapal Coel Tyon sicoog - Engfh fo el T RiverrSpring | Drilled well | "o | bill Lake | Others
Summac Sumach 600 100 100 - -
Caroubes Carob 2,000 4,000 - 4,000 - - -
Orange Orange 47,560 31,080 1740 15810 11,000 500 .
Mandarine Tangerine 1,300 1,300 1,000 " 30 i .
Citron Laman 27550 2750 9400 17,700 250 500 -
Pamplemousse ORANGER AMER | Grapefruit Bitter Orange 200 200 200 . . . .
Autres BErusTEs Othar Citrus 2100 2100 1,600 500 - - -

| Starking Apples 622,500 500500 358100 158,600 14,000 25.000 5,000
Early Red Apples. 27 500 13000 000 2,000 & o0 . .
Ace Apples. 34 ho0 34000 2000 12,000 - . .
Scarlet Spur Apples 17,004 14,504 £.000 8,004 5001 - -
Autres Poamames M Dﬂmrﬁgﬁu 1487500 P55 150 ZTE.TH ST 0 0 38,0040 19,000
Smoocthes Apples 11,300 11,300 4,000 T.300 - . &
Golden Apples 251,050 233,050 113,000 1,050 7000 22,000 -
Early Gald | muft Appies 103,300 103,300 51,000 32 300 - 20,000 -
mmmm Glﬂﬂﬂﬁimlﬂilﬂl 205,100 184100 175950 166,000 - - 150
San Pareille Apples 115200 115,300 TA.500 40,700 1,000 . -
Fuji Apples = . . . - . .
Gals Apples 5 500 500 50 - . . -
Autres Pommes Jaunes Other yellow apples 538 300 355 300 157 000 173,200 2 1,900
Coscia NEIII 7860 7880 100 T.B80 = =
Passe Crassane Apples 200 200 200 - -
Autres Poires Other pears 281,95 43,550 42500 16,100 6,100 24,000 5,150
Abricdts Apricots 5240940 4,125 840 2248 400 1.!14-.‘?33 18450 36, 000 8,200
Péches Peaches 235,050 15800 105 500 1TRA050 2250 8,000 2.000
Prunes et prunea Plums & Prunea 19962 179212 45350 123,362 2500 2.000 3.000
Cerise Ferazouni Cherry Feraaowni 2,185 450 510,550 230,550 155,500 13,200 72,000 39,000
Carise Micakhal Charry Mkahhal 200 450 174 450 18200 74,250 - 54 000 14, 000
Cerise Mowari Cherry Nousri 364 500 251,000 120,000 £0,000 48,000 3.000 -
Carise Benni Cherry Banni BEELA0 2050 159,700 5,350 14000 £ %
Cariae Mapalesn Cherry Napolean 17 560 7000 5 2,000 & o

Autres fruits a noyaux Other fruits 5,100 3550 1,600 2.250 - -

_El_hl'ldicm Grapes 278400 ZTE.500 134.300 152700 - -
Maghdouchi Grapes 5,000 : g : x =
Baitamoul Grapss &8 650 55,150 A5 B0 40,550 - 1,000
Theifihi GI'!IH 00 60 19630 137650 177860 2500 1.400
Cardinal Grapes 200 200 100 00 - -
Jbaahi I zaitouni Grapes 6,100 &, 100 - i, 100 . -
Reaisén de fable apyrens Seedless grapes 5,000 5,000 . 5,000 - .
Autres raisins Other grapes 268.100 ZHA0 14.500 ] - - -

A Jes veries Grean ab d: #2580 A0k 2 o A0 A A 1,141 B&G 23 400 7,000 33,700
Amandes a noix Almond nuls 3410900 1,105 200 proi] 11,500 13000 15,000 12,000
Nodx Nuts 2 80T SED 2521 510 1. 372350 686,110 279 950 31,000 2900

| Chatsignes Chestnuts 12,000 4,000 2000 1,000 1,000 - -
Pistaches Pistachios 13,900 4900 ] 4700 - -
Oliwiers Dlives 18,747 400 17355 000 5,188 550 10471 450 455,400 29,000 218,600
Pins Pines 31,650 23,500 2,300 14,000 - - -
Figue Fig 352,110 252 55D 181,250 B7.410 8,700 1,500 4,000
Datte Datte 2,700 270 2700 : z . z
Grenade ] 2l TOR 25250 1EA ASEH 11,500 1,500
Kaki Khaki 0o [ 0 ] ) -
Figues do Barbarie Cactus fruit 2.900 2400 F] 2.200 - -
Jujuibe Jujube 66,700 47700 365,100 11,500 100 -
Murier Mulberry 18,550 3,050 2,100 850 . =

| Coings Quinces 3000 3000 50 2.500 - - -
Mifles Loquats [ 6810 1,750 2,450 100 500 -

| Kot Kiwi 20,050 20,050 20,000 50 - - -
Avocat Avocado 150 150 150 - - -
Ananiers - - a - = %
Mangues Marigo - - -
Fruit de Passicn Passion fruit - - -
Laurier Laurel - - - - -
Pepinieres Arb. Fruiliers Sevdlings for fruil trees 3,500 3,500 3,300 . . .
Autres Arbres Fruitiers Other fruit trees 41,000 41000 - 41,000 - - -
Total SEADNIAY | 33317349 | 13,448,950 | 1760600 | 1,288,400 | 407,000 370,900 |

CAZA: EL HERMEL
SAU OF GREENHOUSE CROP BY TYPE OF CROP AND SOURCE OF IRRIGATION 1
Table 210 Surface in m*
Which crops are irrigated | Source of water irrigation 1

Type of crop Type of crop - English  |Total SAU Drilled Water

Total RiveriSpring Well R Hill Lake | Others
Haricot sec Dry bean - - - -
Haricot wert Green bean - - -
Five séche Dy bean - - - - -
 Fave verte Grean bean 10,000 | 10,000 10,000 . -
Lentilles séche Dy lentils 3 - : = =
Pois chiche Ch - - - - - -
Pelit pois sec Senall pea . . . . . .
Petit pais vert Srnall green poas 10,000 10,000 10,000 . -
Autres guminsuses Othaer - - - - - -
Lupin Lupine . . : : » :
Visces Vatches
Autres Cultures fourragerss Other forages
Artichaut Artichoke
Choux-flaurs. Cauliflower - -
Choux Cabbage
Endiva Endiva
Asparge Asparagus =
Laktua Latiuce - - - -
 Epinard Spinach - -
Baefte - . z
Mélochie ou coré - - - - - - -
Chicorée Chicory : : : . . .
Autres Legumes A feuilles Other leaty vegetables . . . . .
Persil Parsley : . . . = -
Manthe Wint . - - . - =
Autres Cultures pour salade Other Cultural Salads - g . . - .
Pepinieres Legumes Vegetables Plantation 21500 | 21,500 : 1,500 20,000 :
TI mate T“m - - - -
Concombre | cormichons. Cucumber - - - -
Concombe gresqus Greek cucumiber
Polvron doux Soft pepper - -
Auborgine Eggplant - -
Courge Marrow - - - -
Citrouilles Pumphins - - -
Gombos =
Champignon Mushroom - - - -
Fraise Strawbermy -
Malon Malon - - -
 Pastéques Watermelons - - - -
P da terre Potatoes
Pommes de terre Industriel -
Topinambour Jerusalem Artichoke - - - -
Patate douce Swesot Potat
Qlgnens vert Green onlons - - - -
 Oignons Onions - - - -
Adl Garlic
Carotie Camrot - - B -
Havel Turnip
Autres tubsercules Other roots - . : -
Canne & sucre Sugar Cane . . . .
Batterave sucrié Boat - - - -
Arachide Peanut
Sesama Sesama
Tournesol Sunflower - - - - - -
Tabac Tobaceo . . . . .
Rose de Damas Damascus Rose 8,004 8 000 23,000 5,000 . '
| Oregan ana - - - : -
 Sauge Sage = = . = - =
Lavande Lavender . E . . . .
| Autre PAM Other aromatic plants - : - - - -
Rosa Ross 20,000 20,000 20,000
Owlibat Camatisn - R
_I:hnl,u am:m-nlﬂu Omamentals - B B - -
Pepinieres flours Flower Plantation 10,000 10,000 10,000
Autres Fleurs bulbes cignons Other bulbous flowers - - - - -
Pecha Peach
Banane Banana i a = - =
Pepinieres arbres fruitiers Fruit trews plantation - - - - - -
Total 0,500 | 09500 73,000 £,500 20,000

* ALl = Sarfacn Agrois Ut = Ll Agroutursl Suntss

o KREN)..

Sounce: Agricubural Census Repon 2010 (pubdshed by the Misstry of Agicullure 20012)

Seurcy: Agricuitural Contus Fepon 2010 [publishied by B Minitry of Agradiume J017)
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CAZA: EL HERMEL
Table 8.1
Humber of farms with obstacles
Total
SAU Size "
Numbear % ] % Costof e land Ve Source
[in dunam} Agriculural Agricultural % Marketing Coat of lamd Source 5 k.
of farms Tolal Guidance Guidancs Marketing {31 Cradit | Cradit Infrastruciune Infrastructure production production Fragmentation Fragmeniation irrigation irrigation Oithwr athar
{214 41} LEal (&1} (7 (&)
Without SAU 109 107 46 43.0 g 8.4 8 7.5 1 0.9 5 4.7 0.0 - 0.0 38 35.59
<1 12 12 8 66,7 - 0.0 2 16.7] - 0.0 1 8.3] 5 0.0 Z 0.0 1 8.3
fram 1 to 2 281 281 158 56.2 24 8.5 27 9.6 14 5.0 18 6.4 2 0.7 28 10.0 10 3.6
from 2 to § 954 954 466 48.8 138 14.5 119 12.5 43 4.5 o4 5.7 12 1.3 81 8.5 41 4.3
from 5 to 10 980 ava 507 51.8 150 15.3 118 121 kL] 3.7 48 4.9] 10 1.0 76 7.8 33 3.4
from 10 to 20 1.149] 1,149 502 43.7 178 156.5 178 15.6 35 3.0 B9 8.0 13 1.1 144 12.5 30 28
from 20 to 40 Firh L 266 ar.g 122 17.4 m 13.0 29 4.1 49 7.0 5 0.7 122 17.4 17 2.4
fram 40 to 60 242 242 80 33.1 ] 15.7 49 20.2 10 4.1 23 0.5 1 0.4 34 14.0 7 249
from 60 to 80 114 114 27 237 18 15.8 20 17.5 4 35 17 14.49 - 0.0 26 228 2 1.8
from 80 to 100 51 51 1 21.6 1 216 15 0.4 1 2.0 5 0.8 1 2.0 T 13.7 - 0.0
fram 100 ta 150 2= =] 15 22.1 13 19.1 18 265 3 4.4 12 17.6 - 0.0 5 T4 2 29
from 150 to 200 20 20 7 35.0/ 4 20.0 [ 30.0 - 0.0 2 10.0 0.0 1 5.0 - 0.0
from 200 to 500 £ 31 1 35.5 8 25.0 3 9.7 1 3.2 3 8.7 0.0 3 8.7 1 3.2
= 500 7 7 2 28.6 2 286 3 428 0l .0 0 0.0 0 0.0 0 0.0 0 0.0
TOTAL 4718 4715 2,106 44.7 T16 15.2 BST 13.9] 177 | iB 306 6.5 4 0.9 52T 11.2 182 3.8
= A slight diversson of order 0.1 % meay exist due 1o rounding Source: Agricultural Census Report 2010 (published by the Ministry of Agriculture 2012)
* SALl = Sarface Agricole Ute = Useful Agricultural Surface
* 1 dunam = 1000 m*
CAZA: EL HERMEL
OBSTACLES TO DEVELOPMENT PER SAU SIZE AND NUMBER OF FARMS
Table 8.2 Araa in dunam
SAU Farms with obslacles
Tatal
SAU Size
Number % Agricultural k] % Cost of % land % Source
{In dunam} Agriculural “ Marketing % Credit Costof land Source
of farms | SAU Total Guidance Guidance Marketing 13M) Crodit ) Infrastructure | Infrastructure piaduction production F tation Fragmaentation Irrigation irrigation Crther % other
(211} {3 (61} a (T} (B11)
[without SALU 108 1] 1] 1] [1] [1] [1 1] [1] [ [ [i] [1] [ [] [ [i] 1]
12 7 ] [7F] - 0.0 1 7.3 - 0.0 1 ¥ - 0.0 - 0.0 1 10.2
281 349 197 S86 30 86 k1] [ | 19 5.3 22 8.3 3 0.7 i 10,5 " 3.0
954 2824 1410 4599 412 145 35 12.2 128 4.5 151 5.4 32 1.1 223 T8 123 4.3
[ oe0| 6308 32060 K| ] 15, 750 120 241 EX 308 3.9] 70 11 400 7.0 201 :
1,149 15,001 6,597 3.9 2300 Tod| 2.0 16| [T a1 i) [ [KE] 1.2 1,662 12.4 Er T I |
71 ﬂiEﬂ T.017 2 3.24 17.5 2,341 E}I 67 4.2 1331 T2 111 0.6 3,215 17.5 4 2.1
247 11,352 EXLT] 330 1,831 181 2249 19 479 4.2 1.069 g4 50 0.4 1,610 14.1 E) 3.0
114 Ei T 1817 3.7 1,222 15.8 1,330 7.3 271 3.5 1,151 15.0 T 0.0 1,758 22.9 124 1.8
51 A,387 949 716 CFE 21| 1,902 Fo] EI ] 21 EFE EX B0 18 iPE] 11 - 0.0
BB B.095 1,687 il gl 1.288 19.7 2,133 il 1] 4.7 1,482 18.3 - 0.0 608 T2 fraiii] 2.6
20 3,329 1,205 i3 (3] 701 7 7.1 - 0.0 330 94 . 0.0 157 47 - [
31 8738 2,920 33.5 2523 28.9 803 9.2 i) 2.5 1,054 12.5 - 0.0 957 11,0 210 24
7 R L] 2091 X 1,708 0 7500 3 i] 0.0 i 0.0 i 0.0 i 0.0 ] 0.0
4,718 92,805 32,927 35.5 17,388 187 1707 184] 3,060 33 B271 (X 519 O8] 11,546 1249] 1309 2.1
* A slight diversion of order 0.1% may exist due to rounding Source: Agricultural Census Report 2010 (published by the Ministry of Agriculture 2012)
* AL = Surlace Agricole Utle = Usetul Agricullural Suriaca
* 1 dunam = 1000 m?
v KREN)..
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