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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. 

 

list of ACRONYMS 

 

BWE    Bekaa Water Establishment 

CDR    Council for Development and Reconstruction 

DAI    Development Alternatives, Inc. 

ESFD   Economic and Social Fund for Development 

FAO   Food and Agricultural Organization of the United Nations 

GIS    Geographic Information System 

GPS    Geographic Positioning System 

IWRM   Integrated Water Resources Management 

IRMP   Irrigation Rehabilitation and Modernization Project  

LRA   Litani River Authority 

LRBMS   Litani River Basin Management Support  

LWWSS   Lebanon Water and Wastewater Sector Support 

Mcm   Million Cubic Meters 

MEW    Ministry of Energy and Water 

MOA   Ministry of Agriculture 

NWSS   National Water Sector Strategy 

USAID    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.  

 

C.1.2 Collect and review all studies, reports ad available data that have been prepared 

regarding irrigation systems and services under the authority of the BWE. 

 

C.1.2 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. 

 

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.lb/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.  

 

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 Equipped area  
(ha) 

Net irrigated area  
(ha) 

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 OyounTaqtaq 100 90 

7 RasBaalbeck 300 270 

8 Laboue 2,080 1,870 

9 Chaat and Surroundings  800 720 

10 Younine 100 90 

11 OyounOrghosh - Barqa-Nabha and 
Surroundings  400 360 

12 Yammoune 5,600 5,040 

13 WadiNahle and Surroundings  150 140 

14 Iaat Plain  270 240 

15 Baalbeck Plain-Douris and 
Surroundings  2,000 1,800 

16 Maaraboun and Ham 120 110 

 Total 17,230 15,510 

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 

Caza 
Name of 
Irrigation 
Scheme 

Type  

Total 
Length 

(m) 

Primary 
Concrete 
Channel 

(m) 

Secondary 
Concrete 
Channel  

(m) 

Earth 
Channel 
Length  

(m) 

Pipe Length 
(m) 

B
aa

lb
ec

k 

Yammoune1 58,887 30,282 --- 19,416 108,585 

Baalbeck1 15,008 15,384 --- --- 30,392 

Laboue1 33,178 77,480 2,116 --- 112,773 

Nabi Osman2 190 --- --- --- 190 

El Ain2 675 --- 211 --- 886 

Fekeh2 2,252 --- --- --- 2,252 

Ras Baalbeck2 1,359 --- --- --- 1,359 

Qaa (El) 1 --- 32,500 --- --- 32,500 

Ras El Assi3 --- --- --- 8,984 8,984 

H
er

m
el

 Merjhine1 7,348 --- --- --- 7,348 

Hermel1 11,633 --- 2,831 --- 14,464 

Qasr2 2,507 --- 1,612 --- 4,119 

Total 133,037 155,646 6,770 28,400 323,852 
 

1 Scheme identified in WB Report No. 28766-LE, 2003 
2 Smaller 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 I 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. Its 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 

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 

Dams & Lakes Caza Status 
Storage (Mcm) 

Static1 Dynamic2 

Assi Dam - Phase I 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 II Hermel Ready for tendering 37.00 15.00 

OuadiSbat Dam Hermel Under study 1.50 1.50 

 

1 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 I 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 Moqraq.  

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 

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: 

1. Updating the legislation organizing the agricultural sector 

2. Improving the capabilities of the Ministry 

3. Infrastructures development through the Green Plan 

4. Extension Services and Training 

5. Monitoring and Control 

6. Production Chains 

7. Credit to small farmers 

8. Protection of Natural Resources 

9. 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 m3.  

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 m3) are to be built. Targeted areas are North of Baalbeck, Akkar-Danniyeh, 

and South of Litani. 
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4. 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 Iaat 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.  

5. 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. 

6. 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. 

7. 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. 

8. 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 (iii) 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. 

• Agricultural Census of 2010 Report (Recensement de l’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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FIGURE 3-1: LOCATION OF FIELD VISIT PHOTOGRAPHS IN CAZAS OF BAALBECK AND HERMEL 
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FIGURE 3-2: LOCATION OF FIELD VISIT PHOTOGRAPHS IN HERMEL CITY 
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FIGURE 3-3: LOCATION OF FIELD VISIT PHOTOGRAPHS IN LABOUE CITY 
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FIGURE 3-4: LOCATION OF FIELD VISIT PHOTOGRAPHS IN YAMMOUNE VILLAGE
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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= 1000m2), 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 

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: 

• 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. 

• Main or primary channels that need to be maintained and cleaned systematically in order to 

allow full hydraulic capacity to be reached. 

• 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. 

• Removal/ reduction of illegal intakes through breaking the channel edge wall or by pumping 

directly from the channel.  

• 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 

to engage in full-fledged Integrated Water Resources Management mode.  The CDR’s Local 

Development Project in Northern Lebanon, ADELNORD, financed with a grant from the European 

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: 

 

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

• Open concrete channel systemswith gates would need to be replaced by a pipes network with 

metered hydrants. 

• 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: 

• 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.  

• 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  

• 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.    

ii. 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.  

 

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 Project in Lebanon funded by the UNDP should also be integrated.
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APPENDIX A: SPRINGS AND CHANNELS PHOTOS FROM SITE VISITS
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HERMEL 

1. MERJHINE: LOCATION A 
 

 

PHOTO 1: CHANNEL COMING FROM AIN EL HAOUR 

 

Structure Condition Requirement 

 Channel  Very Good  Nothing 

2. JAWZ (EL):  LOCATION B 
 

 

PHOTO 2: WADI EL JAWZ CHANNEL  

 

Structure Condition Requirement 

 Channel  Good  Nothing 
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3. QASR: LOCATION C 
 

 

PHOTO 3: EL MOUNKATEH CHANNEL  

Structure Condition Requirement 

 Channel Bad  Needs Rehabilitation 
 

 

PHOTO 4: AL OUYOUN SPRING 

Structure Condition Requirement 

Catchment Bad  Needs Rehabilitation 
 

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 7: EL OUAKF CHANNEL –HERMEL 

Structure Condition Requirement 

 Channel Fair  Nothing 
 

 

PHOTO 8: ELTOUTI SPRING - HERMEL 

Structure Condition Requirement 

Catchment Bad  Needs Rehabilitation 

 

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  
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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  
 

 

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 
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PHOTO 15: HERMEL CHANNEL 

Structure Condition Requirement 

Channel Very Good  Nothing 
 

 

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 I 
 

 

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

Structure Condition Requirement 

Channel & Catchment Bad Need Rehabilitation 
 

 

PHOTO 20: RAS EL MAY CHANNEL - EL AIN  

Structure Condition Requirement 

Channel  Fair Needs local repairs at bends 
 

 

 

PHOTO 21: RAMIYA SPRING – AIN (EL) 

Structure Condition Requirement 

Channel & Catchment Bad Need Rehabilitation 
 

  

PHOTO 22: RAMIYA CHANNEL - EL AIN  

Structure Condition Requirement 

Channel  Good Nothing 
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PHOTO 23: JAWZE EL AIN CHANNEL  

Structure Condition Requirement 

Channel  Good Nothing 
 

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: JABBOULÉ-BAJJAJÉ (EL) SPRING 1 

Structure Condition Requirement 

Catchment Bad Needs maintenance and rehabilitation 
 

 

PHOTO 27: JABBOULÉ-BAJJAJÉ (EL) SPRING 2  

Structure Condition Requirement 

Catchment Fair Nothing 
 

 

PHOTO 28: JABBOULE CHANNEL 

Structure Condition Requirement 

Channel Good Nothing 
 

 

PHOTO 29: BAJJAJÉ (EL) CHANNEL –BAALBECK 

Structure Condition Requirement 

Channel Fair Nothing 
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11. LABOUE: LOCATION L 
 

 

PHOTO 30: LABOUÉ SPRING 

 

PHOTO 31: LABOUÉ SPRING –SOUAYKA  

Structure Condition Requirement 

Main channel Good Nothing 
 

 

PHOTO 32: LABOUÉ SPRING - QAA (EL) CHANNEL  

Structure Condition Requirement 

Main channel Fair Needs minor maintenance 
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12. CHAAT: LOCATION M 
 

 

PHOTO 33: CHAAT SPRING  

Structure Condition Requirement 

Main channel Fair Needs minor maintenance 
 

 

PHOTO 34: CHAAT CHANNEL  

Structure Condition Requirement 

Channel Good Nothing 

 
 

13. YAMMOUNE: LOCATION N 
 

 

PHOTO 35: ARBAIIN SPRING – YAMMOUNÉ  

Structure Condition Requirement 

Main Channel and Catchment Bad Need rehabilitation 
 

 

PHOTO 36: EL KAZEB SPRING –YAMMOUNÉ  

Structure Condition Requirement 

Main Channel and Catchment Bad Need rehabilitation 
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PHOTO 37: EL MOGHER SPRING –YAMMOUNÉ 

Structure Condition Requirement 

Main Channel and Catchment Bad Need rehabilitation 
 

 

PHOTO 38: AIN ELTEFAHASPRING –YAMMOUNÉ 

Structure Condition Requirement 

Main Channel and Catchment Fair Need minor maintenance 
 

 

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 
 

 

PHOTO 41: RAS EL AIN SPRING - BAALBECK 

 

Structure Condition Requirement 

Main Channel  Good Nothing 
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APPENDIX B: SPRINGS TABLES 
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Table of Tables 

 

TABLE 1: SPRINGS IN HERMEL CAZA .............................................................................................................................. 35 

TABLE 2: SPRINGS IN BAALBECK CAZA .......................................................................................................................... 36 
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TABLE 5: SPRINGS IN HERMEL CAZA 

Casa Spring Village 
Location 
Known 

Elevation 
Min.Flow  

(l/s) 
Max. Flow  

(l/s) 
Avg. Flow  

(l/s) 
Comments 

Hermel 

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 

Ein El Jameeh  Merjhine Yes 
1724m N.A N.A 29 Measured in March and April 2011 

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 

El Jamsiyeh Merjhine Yes N.A 0.93 18 7.6 Measured 10 times between 1955-1988 (MEW) 

El Mounkateh Qasr Yes 
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) 

El Rissi  Hermel Yes 
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) 

Ras El Meil  

Boueida No 766m/785m 10 100 264 BWE Database 

Hermel 
No N.A 246 400 304.34 Measured 19 times between 1962-1974 (MEW) 

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 Taqtaq Hermel Yes N.A N.A N.A N.A   

 

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

Casa Spring Village 
Location 
Known 

Elevation 
Min.Flow  

(l/s) 
Max.Flow  

(l/s) 
Avg.Flow  

(l/s) 
Comments 

Baalbeck 

 Ain Es Sikeh Yahfoufa Yes 1163m 12 12,842 [SIC] 935 LRA (2002-2009) 

Ahla - Rasm El Hadath 
Chaat Yes 990m N.A N.A 66 Measured in March and April 2011 

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) Oudous & 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) 

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) 

El Chaghour  
Younine/Nahle 

Yes 

1573m 3.8 10 N.A Flows obtained from BWE Database 

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 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 37 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

Casa Spring Village 
Location 
Known Elevation 

Min.Flow  
(l/s) 

Max.Flow  
(l/s) 

Avg.Flow  
(l/s) Comments 

Baalbeck 

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) Aaynata/ Ouyoun 
Orghoch No 2110m N.A N.A 23.1 Measured in March and April 2011 

El Reeyan Moqraq No 1495m N.A N.A 138.9 Measured in March and April 2011 

Fekehe (Potable & Irrigation) Fekehe 
Yes 1025m/1045m N.A N.A 60.2 Measured in March and April 2011 

No   61 105 71.92 Measured 12 times between 1962-1980 (MEW) 

Fouar  (For irrigation) Aaynata Yes 
2135m /1550m N.A N.A 22 Exact Location Unknown, Measured in March and April 2011 

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   

Lajouje (Potable & Drink) Nahle Yes 
1581m/1658m 

28.6 39.5 32.6 Nazih Braidi (8-2010 till 1-2011)  

30 100 N.A BWE Database 

1658m 37 37 37 Measured 1 time 

Laboué (Potable and Irrigation) Laboué Yes 
903m N.A N.A 520.8 Measured in March and April 2011 

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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Casa Spring Village 
Location 
Known Elevation 

Min.Flow  
(l/s) 

Max.Flow  
(l/s) 

Avg.Flow  
(l/s) Comments 

Baalbeck 

Nabi Osmane (En) (For irrigation) Nabi Osmane (En) Yes 
975m N.A N.A 9.3 Measured in March and April 2011 

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 El Ain Yes N.A 0.5 15 6.11 Measured 11 times between 1966-1975 (MEW) 

Ras Baalbeck (Irrigation) 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 Fawqa No N.A 0 54 27 Measured 2 times in 1981 (MEW) 

Ras El Ain Baalbeck Yes 

1160m 0 279 104 Exact Location Unknown, Used only for irrigation LRA (2009-2011) 

N.A 144 716 421 Measured 6 times between 1968-1975 (MEW) 

N.A 129 958 503 Measured 13 times between 1961-1970 (MEW) 

Ras El May Ain (El) Yes N.A 20.7 59.5 31.74 Measured 10 times between 1967-1981 (MEW) 

Rasm El Hadath (Potable) Rasm El Hadath 
No 960m N.A N.A 74.1 Measured in March and April 2011 

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) 

Sbat (Nabi Chbat) Nabi Chbat Yes 1575m 
16.1 20.5 18.5 Nazih Braidi (8-2010 till 1-2011)  

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) 

Yammouné- Arbaiin Yammouné Yes 1362m/1389m 
5 5,000 2650.5 BWE Database / Measured in March and April 2011 

0 4,370 912 LRA (2009-2011) 

Yammouné- El Mogher Yammouné Yes 1359m/1352m 
20 40 N.A BWE Database 

20 220 87 LRA (2009-2011) 

 

* N.A = NOT AVAILABLE 
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Casa Spring Village 
Location 
Known Elevation 

Min.Flow  
(l/s) 

Max. Flow  
(l/s) 

Avg. Flow  
(l/s) Comments 

Baalbeck 

Yammouné- Ain El Tefaha Yammouné Yes 

1359m 
30 80 N.A BWE Database 

0 226 63 LRA (2009-2011) 

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) 

Yammouné- Dar El Wasiaa / Kezzab Yammouné Yes 
1350m N.A N.A 1041.7 Measured in March and April 2011 

N.A 73 560 284.66 Measured 3 times in 1967 

Younine  (Ain Wadi El Maine) Younine Yes 
1200m N.A N.A 110 Measured in March and April 2011 

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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APPENDIX C: QUESTIONNAIRE 
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TABLE 7: ANSWERS OF THE QUESTIONNAIRES IN SOME NORTHERN BEKAA AREAS 
D

ef
in

it
io

n
 1.1 Village Name 

Fissane - El Naanaha 

(Hermel) 1* 
Hermel 2* 

Haouch es Sayed Aali (Hermel) 

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 El Din 

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 

A
g

ri
cu

lt
u

ra
l P

ro
d

u
ct

io
n

 

2.1 Agricultural Area (DecareI**) 50 4 200 70 1000 

2.2 Non Agricultural Area (Decare**) 150 16 200 300 100 

2.3 
Agriculture Type 
Season 1 / Season 2/ Season 3 

Beans, Apple trees Bean, Malt, Wheat, Potato, 
Beans, Tomato , Cucumber Malt and Wheat Cherries, Apple, and Nut trees Corn, Wheat, vegetables, 

Potato 

Ir
ri

g
at

io
n

 

3.1 Source of Irrigation (Channels, Wells…) Channels in Naanaha Ras El Meil spring through 
channel El Assi River Wadi El Tabour Spring El Assi River 

3.2 Volume of Water used per Season Once every 12 hours   6 inch Pipe diameter takes water 
from El Assi River 

4 inch Pipe diameter take water 
from Wadi El Tabour Spring 800 m³ per season 

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, Water is supplied by 

gravity 300,000 L.L per year No cost No cost 800,000 L.L per 24 hours 

Q
u

es
ti

o
n

s 

4 
What's your opinion regarding the 
Water Committee? 

It is doing a good job Water committee doesn’t exist Water committee doesn’t exist It is doing a good job   

5 What are the irrigation problems? 
Lack of concrete channels and 

pipes.   Huge quantity of Water losses Huge quantity of Water losses 
and the existing of old channels 

This sector needs water pipes, 
pumps and reservoirs 

6 
Are the infrastructure and channels in 
acceptable condition and what are the 
required improvements?   

Earth channels shall be 
replaced by concrete ones 

Channels need periodic 
rehabilitation The village needs new channels Not acceptable Not acceptable. There is a need 

for more channels and pipes  

7 What are the main problems facing the 
farmers? 

Recession Period - Absence of 
high prices during crops 

Channels are not cleaned from 
time to time 

The absence of financial support 
and guidance. No available 

fertilizers 

No available fertilizers. Difficulty 
to sell the produce 

difficulty to sell the productions 
and natural disasters 

8 
Is the available quantity of water 
sufficient?  And if there is more quantity, 
do you need it? 

Not sufficient - Water is needed 
to irrigate the agricultural lands 

Not sufficient - More water 
quantity leads to more 

agricultural areas 

Yes-  More water quantity leads to 
more agricultural areas 

Not sufficient - More water 
quantity leads to more 

agricultural areas 

Not sufficient - More water 
quantity leads to more 

agricultural areas 

 

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

** Decare = 1000m2 

*** All Questionnaires were filled up during February and March 2014 
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D
ef

in
it

io
n

 1.1 Village Name Ras El Mal (Hermel) 6* Kroum (Hermel) 7* El Hara (Hermel) 8* Merjhine (Hermel) 9* Merjhine (Hermel) 10* 

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 

A
g

ri
cu

lt
u

ra
l 

P
ro

d
u

ct
io

n
 2.1 Agricultural Area (Decare**) 10 15 50 45 20 

2.2 Non Agricultural Area (Decare**) 5 10 100 30 60 

2.3 
Agriculture Type 
Season 1 / Season 2/ Season 3 

Fruitful Trees, Cranberries Grapes, Figs Fruit and olive trees, Grape Vegetables ( one season) Potato, Bean, Vegetables, 
Cucumber 

Ir
ri

g
at

io
n

 

3.1 Source of Irrigation (Channels, Wells…) Bdita Spring Private well Ras El 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 Cost, Water is supplied by 
gravity 

Q
u

es
ti

o
n

s 

4 
What's your opinion regarding the 
Water Committee? 

Needs to intensify its work Its work didn't succeed. 
Committee is working under 

the supervision of the 
municipality 

 Its doing a good job 

5 What are the irrigation problems? Needs for lakes No water sources Lack of water and water 
losses  

This sector needs water 
pipes to transmit water to the 

irrigated area 

6 
Are the infrastructure and channels in 
acceptable condition and what are the 
required improvements?   

The village needs new 
channels and pipes 

Not acceptable and need 
rehabilitation and supervision 

Channels need rehabilitation. 
Need to find another source 

of water. 

Some channels need 
rehabilitation 

Not acceptable. There is a 
need for more channels 

7 
What are the main problems facing the 
farmers? 

The absence of financial 
support and guidance High cost The absence of financial 

support and guidance 
The absence of financial 

support and guidance No available fertilizers. 

8 
Is the available quantity of water 
sufficient?  And if there is more quantity, 
do you need it? 

Sufficient but more water 
quantity leads to more 

agricultural areas 

Not sufficient - More water 
quantity leads to more 

agricultural areas 

There is a problem in sharing 
the Ras El Mal water 

between domestic and 
irrigation. 

Available quantity of water is 
acceptable. More water 
quantity leads to more 

agricultural areas 

Not sufficient - More water 
quantity leads to more 

agricultural areas  

 

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

** Decare = 1000m2 

*** All Questionnaires were filled up during February and March 2014 
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D
ef

in
it

io
n

 1.1 Village Name 

 
Sahlet el May 

(Jouar el Hachiche) (Hermel) 11* 
Mrah El Zekbe (Hermel) 12* 

1.2 Farmer Name 
 

Yassine Ali Jaber Daher Jaafar 

1.3 Address & and Phone number 
Jouar el Hachiche El Zekbe- 03/280843 

A
g

ri
cu

lt
u

ra
l P

ro
d

u
ct

io
n

 

2.1 Agricultural Area (Decare**) 
 

600 50 

2.2 Non Agricultural Area (Decare**) 
 

1500 40 

2.3 
Agriculture Type 
Season 1 / Season 2/ Season 3 

Grapes. Olive trees, cherries, 
almonds, apple, different 

vegetables 
Nuts, Olives 

Ir
ri

g
at

io
n

 

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 

Q
u

es
ti

o
n

s 

4 
What's your opinion regarding the 
Water Committee? 

Water committee doesn’t exist Water committee doesn’t exist 

5 What are the irrigation problems? Absence of water lakes construction High cost of water 

6 
Are the infrastructure and channels in 
acceptable condition and what are the 
required improvements?   

Acceptable but need continuous 
maintenance and need to build a 

Dam on Maabour river 

Not acceptable. Need to put 
plans for agricultural areas and 

irrigation channels 

7 
What are the main problems facing the 
farmers? 

The absence of all financial aids 
and loans Low prices of crops 

8 
Is the available quantity of water 
sufficient?  And if there is more quantity, 
do you need it? 

Not Sufficient 
 Not sufficient  

 

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

** Decare = 1000m2 

*** All Questionnaires were filled up during February and March 2014 
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D
ef
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n

 1.1 Village Name El Souwwaniyi (Baalbeck) 13* 
Maaraboun 

 (Baalbeck) 14* 

Al Nabi Othman 

 (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 

A
g

ri
cu

lt
u

ra
l P

ro
d

u
ct

io
n

 

2.1 Agricultural Area (Decare**) 10 30 1000 10 10 

2.2 Non Agricultural Area (Decare**) 35 30 100 30 4 

2.3 
Agriculture Type 
Season 1 / Season 2/ Season 3 

Fruit, Olive, Almonds and 
Grapes trees Fruit Trees, Apple and olives  Olives, Almond, Apricot, 

cherries, Plum Barley, Apricot (1 season) 

Ir
ri

g
at

io
n

 

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 depends on the 
water quantity extracted Not quantified  

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 

costs) 
High cost ( Electricity and fuel 

costs ) 
High cost ( Electricity and fuel 

costs ) 2M LL Nominal fee 

Q
u

es
ti

o
n

s 

4 
What's your opinion regarding the 
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 channels and the good 

solution for irrigation No water Need for new channels and 
pipes High cost to extract water Broken channels 

6 
Are the infrastructure and channels in 
acceptable condition and what are the 
required improvements?   

Not acceptable. There is a lack 
of concrete channels and high 

water losses 
Channels need rehabilitation Not Acceptable very old and not 

functioning 
All channels very old need to 

implement new network All Channels need rehabilitation 

7 
What are the main problems facing the 
farmers? 

Low price of fruit during the 
whole season No support for Farmers Cold winter season kills all 

plants thus no production Severe weather conditions and  The absence of financial support 
and guidance 

8 
Is the available quantity of water 
sufficient?  And if there is more quantity, 
do you need it? 

Not sufficient - More water 
quantity leads to more 

agricultural areas 
Not Sufficient Not Sufficient Not Sufficient 

Not sufficient - More water 
quantity leads to more 

agricultural areas 

 

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

** Decare = 1000m2 

*** 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* 

1.2 Farmer Name Youssef Jaafar Milad Rizk 

1.3 Address & and Phone number El Ain – North Bekaa El Qaa 03-502512 

A
g

ri
cu

lt
u

ra
l P

ro
d

u
ct

io
n

 

2.1 Agricultural Area (Decare**) 200 50 

2.2 Non Agricultural Area (Decare**) 150 50 

2.3 
Agriculture Type 
Season 1 / Season 2/ Season 3 

Fruit Trees: Apricot, plum, peach, 
olive, vegetables Vegetables 

Ir
ri

g
at

io
n

 

3.1 Source of Irrigation (Channels, Wells…) Local Spring Well el Qanna (Labwe) 

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) 

Q
u

es
ti

o
n

s 

4 
What's your opinion regarding the Water 
Committee? 

Water committee doesn’t exist There is a Water Committee in the 
village but it's not working 

5 What are the irrigation problems? 
Old Irrigation techniques. Irrigation 

system is subjected to loses  
Very poor quantity of water in the 

Qaa region 

6 
Are the infrastructure and channels in 
acceptable condition and what are the 
required improvements?   

Not acceptable. Channels need 
rehabilitation and reconstruction 

Not acceptable. Channels need 
rehabilitation 

7 
What are the main problems facing the 
farmers? 

Each farmer solves his own 
problems. 

Individual solutions due to lack of 
planning to developmental 

programs 

8 
Is the available quantity of water 
sufficient?  And if there is more quantity, 
do you need it? 

Not sufficient Not Sufficient 

 

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

** Decare = 1000m2 

*** All Questionnaires were filled up during February and March 2014
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APPENDIX D: IRRIGATION PLANS
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PLAN 1: IRRIGATION SYSTEMS IN NORTHERN BEKAA 
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PLAN 2:IRRIGATION SYSTEM IN LABOUE - BAALBECK 
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PLAN 3: IRRIGATION SYSTEM IN BAALBECK CITY
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PLAN 4: IRRIGATION SYSTEM IN RAS EL ASSI- BAALBECK 
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PLAN 5: IRRIGATION SYSTEM IN YAMMOUNE - BAALBECK 
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PLAN 6: IRRIGATION SYSTEM IN HERMEL CITY
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PLAN 7: IRRIGATION SYSTEM IN MERJHINE - HERMEL 
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PLAN 8: IRRIGATION SYSTEM IN QASR - HERMEL
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PLAN 9: PLAN OF INTERVIEWED IN FORMATS IN CAZAS OF BAALBECK AND HERMEL
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PLAN 10: LAND USE PLAN FOR BEKAA REGION



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 61 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 

 
 
 

 
APPENDIX F: EXCERPT TABLES FROM AGRICULTURALCENSUS (2010) 

 
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 62 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 63 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 

 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 64 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 65 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 66 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 67 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 68 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 

 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 69 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 70 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 

 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 71 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 72 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 73 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 

 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 74 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE                                          IRRIGATION ASSESSMENT REPORT 
P-1211   

    
  

SEPTEMBER 2014   Page 75 of 75 
 

IR
R

IG
A

T
IO

N
 A

S
S

E
S

S
M

E
N

T
 R

E
P

O
R

T
 

 

 

 

 

 


