


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONSULTANT 
 

 

 



 UPDATED ATIONAL WATER SECTOR STRATEGY  - 2020 

ANNEX III 
WATER SECTOR CURRENT SITUATION 

  

June 2022 - 1 -  

FOREWORD 

The present volume is part of the Updated National Water Sector Strategy 2022, which includes the 

following volumes: 

The Updated National Water Sector Strategy 2022 (the core volume of the Strategy) 

Annex I : Water Sector Governance 

A Strategy pillar – SDG 6 

B Current legal and Institutional frameworks 

C Human Resources of the WEs 

D Water tariff analysis 

E Strategic action - Recommendations 

Annex II : Water resources management 

A Available water resources - Impact pf climate change 

B Surface water resources management 

C Groundwater resources management 

D Guidelines for monitoring water quality 

E Wastewater and sludge management 

F Strategic Environmental and Social Assessment 

Annex III : Water Sector current situation (this volume) 

A Tapped water resources and wastewater facilities 

B Demand criteria, assumptions and water balance 

C Appendices to Volume IV 

Annex IV : PROPOSED PROJECTS 

A Criteria for projects and priorities selection 

B Proposed Projects (Bound separately) 

Annex V : DRAWINGS 
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LIST OF ACRONYMS 

Bm³ Billion cubic meter 

BMLWE Beirut and Mount Lebanon Water Establishment 

BWE Bekaa Water Establishment 

CDR Council for Development and Reconstruction 

CM Customer Management 

EIB European Investment Bank 

EU European Union 

HR Human resources 

IFRS International Financial Reporting Standards 

IWMI International Water Management Institute 

l/c/d Litres per capita per day 

l/sec Litres per second 

LBP Lebanese Pound 

LRA Litani River Authority 

m³/d Cubic meter per day 

m³/h Cubic meter per hour 

masl Meters above sea level 

MCM Million cubic meter 

MENA Middle East and North Africa region 

Mm³ Million cubic meter 

MoA Ministry of Agriculture 

MoE Ministry of Environment 

MoEW Ministry of Energy and Water 

NGO Non-Governmental Organization 

NLWE North Lebanon Water Establishment 

NRW Non-Revenue Water (unaccounted-for water) 

NWSS National Water Sector Strategy 
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ONL Office National du Litani 

PPP Private Public Partnership 

SLWE South Lebanon Water Establishment 

UFW Unaccounted for Water 

UN United Nations 

WE Water Establishment 

WEs Water Establishments 

WES Water Establishments 
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A.1. GENERAL 

The available water resources in Lebanon for potable and irrigation purposes are: 

 Groundwater (springs and wells) 

 Surface water (rivers) 

 Surface storage (dams) 

It is rightly believed that if properly managed, the available water from the above sources would cover 

the needs of the country well beyond the horizon of the present study. As such, Pillar 2 aims first at 

identifying the available resources based on the existing data till date (collected from different 

stakeholders LRA, WEs, etc.). Second, at identifying the allocation of water resources per sector and 

per source in 2020 till 2035 to set the ground for a proper integrated management that focuses on 

Lebanon’s conventional and non-conventional resources taking into account all the challenges, and 

third, at achieving SDG 13: Climate Action (taking urgent action to combat climate change and its 

impacts), as all the sections described below have one goal in common, which is: how to sustainably 

manage our water resources to make them available for future generations.. 

Adequate management faces important issues: 

 Severe lack of reliable data 

For Surface Water (springs, rivers), due to missing data and lack of sustainable measurements over 

time, it is not possible to assess the available yield by months, and the volumes diverted for 

drinking or irrigation purposes. 

For that, a sufficient number of flow measurement sites must be identified and equipped; and 

comprehensive data measurement and collection campaigns initiated. 

For Groundwater, the problem is the same. It is not possible to set a "safe" capacity of an aquifer, 

and the WEs do not keep reliable records of the volumes extracted from the public wells. In 

addition, no data is available concerning private wells. 

This issue requires a comprehensive hydrogeological study covering the whole Lebanese territory, 

together with an in depth investigation of the WEs data records in order to set a general 

groundwater data base at the MoEW level. 

 Absence of efficient Data Collection Centers 

The WEs and the LRA have set up active data collection centers. However, these centers are 

understaffed and need more equipment (mainly field measurement equipment to cover all 

Lebanese territory, and staff for field surveys). 

On the other hand, it is necessary to set up a centralized Data Collection and Monitoring Center at 

the country level (i.e. manned by the MoEW). 

These issues are addressed in Annex I Section E and Annex II Section B. See also "Meteorological & 

Hydrometric" projects and "Required General Studies" in Annex IV Section A. 
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A.2. SURFACE WATER FACILITIES 

A.2.1 DAMS 

This strategy provides an update on the status of the Dams identified in Lebanon’s Surface Water 

Storage Strategy of 2011. Some of these dams were scheduled beyond the year 2035. Also, based on 

conducted feasibility or design studies, some of them were found to be geo-technically or financially 

not feasible and were disregarded. In other cases, the selected sites for dam’s construction are not 

available anymore due to the expansion of private construction. Therefore, several sites for potential 

dams foreseen in the 2012 strategy are now dismissed. Table A 1 shows the list of selected dams in 

NWSS 2020. 

 

Table A 1 Total dynamic storage capacity of existing dams 

Dam 
Static 

Storage 
(Mm3/y) 

Dynamic 
Storage 
(Mm3/y) 

Dam 
Height 

(m) 
Status Usage 

BMLWE      

Chabrouh Dam 9 11 65 Operational Potable/Irrigation 

Ballout Lake 0.5 0.5 15 Operational Potable/Irrigation 

Qaysamani Lake 1 1 15 Operational Potable 

Janneh Dam 38 95 -

60+100 

Under const. Potable/Irrigation/Hydropower 

Boqaata Dam 6 12 71.5 Under const. Potable 

Bisri Dam 125 125  73 On Hold Potable/Irrigation 

 54.5 119.5    
NLWE      

Kouachara lake. 0.4 0.4 11 Operational Irrigation 

Brissa Dam 0.8 0.8 35 Needs repair Irrigation 

Mseilha Dam 6 12 35 Under Const. Potable/Irrigation 

Balaa Dam 1.2 2.2 35 Under Const. Potable 

 8.4 15.4    

BWE      

Yammouneh Lake 1.45 1.45 7 Operational Irrigation 

Assi Dam - Phase I - 63 10 On Hold Irrigation 

Qaraaoun Dam 220 300 62 Operational Potable/Irrigation/Hydropower 

 221.45 364.5    

Total storage capacity at country scale: 

 Static 410 Mm³/y 

 Dynamic 625 Mm³/y 
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Figure A 1 below shows a summary list of dams with their status and location. According to the NWSS 

2012, of the dams shown on Figure A 2, the construction of those under the jurisdiction of NLWE, BWE, 

BMLWE, in addition to one dam under SLWE (Ibl el Saki), was scheduled to be completed by 2030. 

However, in the framework of this study, a detailed water balance by distribution systems for each 

district has shown that many of these dams may not be needed. Therefore, the relevance of the 

construction of dams was reassessed, and were only retained those dams which are necessary to 

achieve water (potable and/or irrigation) balances (Table A 2). 

A comprehensive list of dams, in alphabetic order, including all available details is provided in 

APPENDIX C.3 under Section C. 

Table A 2 List of selected dams in NWSS 2020 

Governorate Dam Name Capacity 

(Mm3) 

Purpose Nature of Works Cost 

(M USD) 

Priority 1 

Akkar Bared 37 Water Supply Dam, WTP, 

Transmission Lines 

and Reservoirs 

196 

Beqaa Assi 1 – 

Derivation Dam 

- Irrigation - 52 

Mount Lebanon Azzounieh 4 Water Supply Dam, WTP and 

Transmission Lines 

65 

Priority 2      

North Lebanon Dar Baachtar 7 Water Supply + 

Irrigation 

Dam and Major 

Transmission Lines 

50 

South Lebanon Ibl El Saki 50 Water Supply + 

Irrigation 

Dam, Transmission 

Lines and 

Reservoirs 

145 

South Lebanon Choumariye 28 Water Supply + 

Irrigation 

Dam, Reservoirs, 

WTP and 

Transmission Lines 

128 

Mount Lebanon Damour 42 Water Supply + 

Irrigation 

Dam, WTP, 

Transmission Lines 

and Reservoirs 

200 

Beqaa Assi 2 37 Irrigation Dam, Power 

Generation and Lift 

Lines 

150 
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Table A 2 List of selected dams in NWSS 2020 

Governorate Dam Name Capacity 

(Mm3) 

Purpose Nature of Works Cost 

(M USD) 

Priority 3      

Akkar Noura El Tahta 35 Water Supply + 

Irrigation 

Dam and WTP 150 

Beqaa Younine 5.8 Irrigation Dam and Major 

Irrigation Lines 

70 

Beqaa Massa 8 Irrigation Dam and Major 

Irrigation Lines 

37 

South Lebanon Khardale 128 Water Supply + 

Irrigation 

Dam, Reservoirs, 

WTP and 

Transmission Lines 

180 

Mount Lebanon Maasser El Chouf 2.2 Water Supply Dam + WTP 53 
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Figure A 1 Dams status1 

                                                                 
1 NWSS 2012 – With Qaysamani Dam status updated from Under Construction to Existing. 

WE ID DAMS & LAKES CAZA PROJECT SCORE PRIORITY FINANCING SOURCE

STATUS / 100

B  M  L  W  E
14 Janneh Dam Jbeil UC 75 1 BMLWE

15 Chabrouh Dam Kesrouane E 74 2 MEW

34 Ballout Lake Metn E 69 3 LRA

7* Bisri Dam Jezzine PD 67 4 CDR + WB + IsDB

16 Boqaata Dam Kesrouane UC 65 5 MEW

17 Qaysamani Lake Baabda E 63 6 CDR + KFAED

18 Aazounieh Dam Aley RC 62 7 MEW

6* Damour Dam Chouf FS 60 8 CDR

19 Maaser El Chouf Dam Chouf RC 57 9 MEW-N.A.

11 Laklouk Lake Jbeil DD 54 10 MEW-N.A.

5* El Manzoul Dam Metn RC 43 11 CDR + KFAED

13 Mokhada Lake Jbeil IS - 12 MEW-N.A.

12 Ratiba Lake Jbeil DD - 12 MEW-N.A.

N  L  W  E
2 Kouachra Lake Rehab. Akkar E 72 1 MEW

5 Bared Dam Akkar RC 71 2 MEW-N.A.

1 Adline Noura Tahta Akkar IS 64 3 MEW+SYRIA-N.A.

9 Mseilha Dam Batroun UC 64 4 MEW

10 Balaa Dam Batroun UC 63 5 MEW

33 Rahwe Lake Batroun DD 62 6 MEW-N.A.

4 Qarkaf Dam Akkar RC 61 7 MEW-N.A.

3* Dar Boochtar Dam Koura IS 57 8 CDR

6 Iaal Dam Zghorta DD 55 9 MEW-N.A.

2* Brissa Dam Danniye UC 46 10 CDR + SB

7 Ouadi Chich-El Arz Bcharre RC 44 11 MEW-N.A.

3 Atolbe Lake Akkar DD 43 12 MEW-N.A.

8 Hadath El Jebbeh Bcharre RC 38 13 MEW-N.A.

1* Kammoua Lake Akkar IS - 14 MEW-N.A.

B  W  E
29 Aassi Dam Phase II Hermel RC 81 1 MEW-N.A.

30 Assi Dam - Phase I Hermel UC 75 2 MEW-N.A.

32 Ouadi Sbat Dam Hermel DD 69 3 MEW-N.A.

26 Barhacha Lake Zahle RC 54 4 MEW-N.A.

28 Yammouneh Lake Baalbeck UC 50 5 MEW

27 Younine Dam Baalbeck RC 49 6 MEW-N.A.

4* Massa Dam Zahle PD 48 7 LRA-N.A.

20 Rachaya-Ain Arab Lake Rachaya IS - 8 MEW-N.A.

S L W E
31 Qaraaoun Dam West Bekaa E 88 1 LRA

24 Ibl Es Saki Dam Marjayoun RC 57 2 MEW-N.A.

11* Kfarsir Dam Nabatiye IS 55 3 LRA + CDR - N.A.

36 Ansar Dam Saida DD 51 4 MEW-N.A.

10* Khardaly Dam Nabatiye PD 50 5 LRA + CDR - N.A.

43 Ain Baal Dam Sour IS 45 6 MEW-N.A.

38 Khiam Dam Marjayoun IS 43 7 MEW-N.A.

25 Chohour Dam Sour IS 43 7 MEW-N.A.

39 Barich Dam Sour IS 43 7 MEW-N.A.

23 Nabaa el Tasse - JarJou Nabatiye IS 42 8 MEW-N.A.

8* Lebaa Lake Jezzine IS 41 9 MEW-N.A.

44 Kounine Dam Bint Jbeil IS 40 10 MEW-N.A.

35 Jinsnaya Dam Jezzine IS 40 10 CDR-N.A.

42 Aita El Chaab Dam Bint Jbeil IS 39 11 MEW-N.A.

37 Balatat El Jamajim Dam Saida IS 38 12 MEW-N.A.

40 Kfarwa Lake Nabatiye IS 38 12 MEW-N.A.

9* Aazbieh Lake Jezzine IS 35 13 CDR-N.A.

41 Jbaa Lake Nabatiye IS 30 14 MEW-N.A.

21 Salaa Lake Hasbaya IS - 15 MEW-N.A.

22 Kfarhouna Lake Jezzine IS - 15 MEW-N.A.
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A.2.2 WWTP 

Table A 3 shows the present January 2020 situation of WWTP in Lebanon. 

Table A 3 WWTP in Lebanon 

 

BMLWE BWE NLWE SLWE Grand Total

Existing
Activated Sludge 6 6 7 8 27

Biofilters 2 1 3

Digestor/Dettling Tank/Aerator 2 2

Fast Technology 2 2

Hybrid (Trickling Filters  & Activated Sludge) 7 7

MBBR 1 1 2

Reed Bed 1 1

Secondary Treatment Plant 2 2

Septic Tank, Anaerobic Digestion 4 4

Settling tank 1 1

Trickling Filter 3 1 1 5

Up_Flow Anaerobic Sludge Blanket UASB 

Technology 1 1

Wetland 1 3 4

Unknown 1 2 2 9 14

Total Existing 16 10 20 15 75

Proposed
Activated Sludge 13 14 14 2 43

Reed Bed 1 5 6

MBBR 2 1 3

Trickling Filter 1 40 41

MBR 1 1

Preliminary Treatment 1 1 2

Rotating biological contactors (RBC) 3 3

Biofilters 1 1

Wetland 40 40

Unkown 18 8 16 42

Total Proposed 36 24 98 24 182

Under Construction
Activated Sludge 2 2 5 9

Trickling Filter 1 1

Unknown 1 1

Total Under Construction 2 2 5 2 11

Grand Total 54 36 123 41 268



 UPDATED NATIONAL WATER SECTOR STRATEGY - 2020 

Section A 
 ANNEX III Tapped water resources 
 WATER SECTOR CURRENT SITUATION and wastewater facilities 

A.2 Surface water Facilities 
 

June 2022 - 14 -  

Common technologies used for existing WWTP are as follows : 

 Reed bed 60 plants 

 Activated Sludge 6 plants 

 Trickling Filter 3 plants 

 MBBR 1 plant 

A list of all WWTP, in alphabetic order, providing all available details, is given in APPENDIX C.4, under 

Section C. 
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A.3. GROUNDWATER FACILITIES 

A.3.1 MAJOR AQUIFERS IN LEBANON 

Figure A 2 shows the location of the major water bearing zones in Lebanon. The most tapped aquifers 

are as follows: 

 The Jurassic (J4-J7) 

Major aquifer, mostly tapped in Niha-Barouk, Hermon, Keserwan, and Sir el Danniye-Ain Yaacoub. 

 The Cenomanian-Turonian (C4-C5) 

Major aquifer providing significant yields in North Lebanon, Batroun-Jbeil, Hadath-Hazmieh, High 

Central Mount Lebanon, Mount Lebanon-Bekaa, Khaldeh, Sarafand, and Naqoura. 

 The Miocene (m-mcg) 

The most targeted aquifer in Tripoli-Koura. 

 The Neogene-Quaternary (n/Q) 

Of significance in the Bekaa and Akkar plain. Mostly tapped for irrigation. 

A.3.2 TAPPED WELLS 

A much larger number of private wells is in service, for domestic, industrial or irrigation purposes. 

Some are legal, but many are not. They are practically impossible to count and locate. 

Table A 4 Number of public wells, sorted by WE and status 

 BMLWE BWE NLWE SLWE Total 

Status      

In service 273 293 232 395 1,193 

Out of service 165 53 78 126 422 

Proposed 2035 35 32 110 6 183 

Total 473 378 420 527 1,798 

Flow (m3/d)      

In service 474,500 355,600 325,000 372,800 1,528,000 

Proposed 2035 54,400 31,800 87,600 38,200 212,000 

Total 529,000 387,400 412,600 411,000 1,740,000 

 

The total number of public wells is estimated to be 1,615 distributed over the different WEs as shown 

in the below. A much larger number of private wells is in service, for domestic, industrial or irrigation 

purposes. Some are legal, but many are not. The exact total volume extracted from public or private 

wells is impossible to assess with an acceptable margin due to poor data availability from WEs without 

no comprehensive data measurement and collection campaign, absence of data on private wells and 

unknown number of operation hours due to recurrent power cuts. However, total extraction elevates 

to approximately 990 Mm3/year and was estimated based on the following assumptions for each type 

of wells: 
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 Extraction from public wells by WEs elevates to 350 Mm3/year based on 12 hours/day operation 

(except for SLWE) under actual conditions and to 558 Mm3/year based on 24 hours/day operation 

for all WEs with additional 77 Mm3 for the 2035 horizon from the proposed public wells, hence a 

total of 635 Mm3. 

 Extraction from 85,000 private wells (10% for irrigation and 90% for domestic): 640 Mm3/year 

 Total extraction from public and private wells elevate to 350 + 640 = 990 Mm3/year 

The above figures are as accurate as possible; they are not based on actual measurements, but on data 

related to the installed pumps, on assumptions made on the pumping hours and the extracted 

volumes. No comprehensive data measurement and collection campaign were conducted. Also the 

number of hours of operation of the boreholes, due to recurrent power cuts, is unknown, which adds 

to the uncertainty of the figures put forward. However, the numbers clearly show that groundwater 

aquifers are being exploited beyond their capacity, causing the water tables to drop tremendously, sea 

water to intrude further, and natural aquifer recharge not to be sufficient to reverse the damage 

caused. 

It should be noted that the Water law 192/2020, article 37, encourages citizens who have an 

unlicensed well to settle their infringement and legalize their situation within a period of two years, 

the penalty being the closure of the well. The realistic implementation of this article should be 

accompanied by the formation of a committee or unit at MoEW (including, at least, a hydrogeologist, 

a legal advisor, a representative from the concerned WE) that assesses the applications presented by 

citizens, the impact of the well on the aquifers and other sources, and the ability of the WE to provide 

water. The aim of MoEW and the WE’s is to eventually supply sufficient amounts of safe and affordable 

water to all citizens and economic sectors such that the need for individual water security is abolished, 

and this can only be achieved after implementing the reforms and infrastructure projects identified in 

this strategy.  

The full list of wells including all available details is provided in APPENDIX C.1, under Section C. 
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Figure A 2 Location of major aquifers in Lebanon 
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B.1. CRITERIA FOR POTABLE WATER NEEDS ASSESSMENT 

B.1.1 GENERAL 

Updating the NWSS aims to identify the projects that need to be implemented in order to cover the 

needs of the population in terms of drinking water, wastewater, and water for irrigation. It should be 

recalled that the strategy is not to target the current needs, but the needs in 2035. Therefore, it is 

necessary to assess the future number of population and needs per capita (for potable water) at an 

acceptable level of accuracy in order to identify relevant solutions and propose cost effective projects. 

As reliable statistics on the subject are not available in Lebanon to date, the criteria given in this section 

are based on the previous experience of all the Consultants who contributed to this strategy. Those 

figures may not closely reflect the reality, but they are close enough to build a strategy. 

B.1.2 POPULATION AND GROWTH FACTOR 

B. 1.2.1 Population Count 

The population number for 2020 given in the water balance tables of APPENDIX III C.5, under Section C 

of the present volume are extracted from recent studies collected from the various sources and 

consultants approached. All data collected is based on reports from WEs and municipalities; and on 

housings count done in recent studies by various Consultants. 

As the population varies from winter to summer in most localities, the figures given are for summer 

season (where available) because the water related infrastructures must be sized accordingly. 

B. 1.2.2 Growth factor 

It is not possible to establish a population growth factor based on reliable data about population count 

because this data is not available. Therefore, the growth factor has to be estimated based on common 

sense considerations and available scattered field surveys. 

Population growth is usually calculated by the Exponential formula (Figure B 1). This formula is 

applicable for projection a few years ahead (small values of n) and is not accurate anymore for 

projection over decades, because the population cannot keep on growing forever as there is a limit to 

the baring capacity of a given geographic area. 

The Logistic formula takes into account the maximum bearing capacity of the geographic area in 

question. The result is a number of population ever increasing asymptotically towards this maximum 

capacity (note that the Exponential formula and the Logistic formula with k = infinite, lead to the same 

result). The maximum bearing capacity is more a theoretical concept than a useful calculation tool. It 

depends on the era, the wealth of the population, the culture … and so many other factors. 
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Figure B 1 Various formulas used for the calculation of the population growth 

Therefore, the most reliable way to assess the population growth factor for this study horizon is to rely 

on available surveys, and common sense. 

The NWSS 2010 has estimated the growth factor at 1.75 %, which, in our opinion, is a high figure to 

date.  

Recent field surveys1 covering a number of municipalities have shown that the demographic growth 

factor is much lower than that estimated in the NWSS 2010. Moreover, in a number of rural 

municipalities, the growth factor appeared to be negative. This may reflect the fact that in the surveyed 

cases, we are getting close to saturation (or maybe the population growth is dampened by emigration); 

and negative growth factors could well be due to some kind of "rural exodus". The NWSS 2010 growth 

factor must now be reviewed downwards. It is realistic to consider a slightly lower factor for urban 

areas (covering a possible rural exodus) and a lower factor in rural areas. 

Therefore, for the time period 2020-2035, we shall consider the following Growth Factors for all of 

Lebanon except SLWE: 

 In rural areas: 1.5% 

 In urban areas: 0.75% 

For the districts under the jurisdiction of SLWE, ongoing studies (commissioned by SLWE), supported 

by field investigations and surveys, have shown a tendency for the population to "return to their lands", 

probably due to the stable socio-political conjecture. 

Therefore, a flat growth factor of 2% was used for SLWE jurisdiction, for a projection to 2050. 

B.1.3 POTABLE WATER DEMAND PER CAPITA 

The WEs are installing more and more household water meters. However, to date the areas covered 

are not large enough to be representative and the meters are not read on a regular basis. Therefore, 

there is a lack of large scale data on measured water consumption. 

Recently NGOs equipped and followed up pilot areas in various regions of Lebanon (i.e. JVC in the 

Beqaa; USAID in Jezzine district). Surprisingly, it appeared that the measured consumption exceeds 

300 or 400 l/c/d. This reflects the fact that the subscribers pay a flat rate regardless the volumes 

consumed, which does not encourage them to limit the consumption to their actual needs. Water is 

not looked at as a paid for product that should not be wasted. 

                                                           
1 Bcharreh district; ELARD 2016 – Baadda Aley district; BTD 2018 – Kesrwan district; BTD 2019 
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Therefore, as long as water consumption is not metered and billed accordingly, the strategy should 

NOT be to meet the "water demand", but rather the realistic "water needs"  

The WEs strategy is to generalise water metering, to eradicate (or at least to significantly reduce) illegal 

connections, and to reduce UFW. Therefore, the water consumption in 2035 will certainly decrease, 

which means that the water consumption figures adopted in the NWSS of 2012 (160 l/c/d in urban and 

140 l/c/d in rural zones) are to be revised downwards. Detailed calculation (see Appendix IV C.1 in 

Section C of the present volume) shows that the domestic water needs is around 125 l/d/capita. 

Therefore, the strategic target for 2035 is to meet the following (regardless of the endless discussion 

about the accuracy of the figures): 

Drinking water demand per capita in 2035 shall be: 

 Domestic consumption: 125 l/cap/day 
 Non-Domestic = 20 % of the domestic 25 l/cap/day 

 150 l/cap/day 
 Physical losses = 25 % of the total needs 50 l/cap/day 

 Total needs 200 l/cap/day 

Wastewater flow per capita is calculated based on the following assumptions: 

 Produced wastewater flow = 80 % of the needs (excluding physical losses) = 120 l/cap/day 

 Infiltration = 10 % 

B.1.4 THE PARTICULAR CASE OF INFORMAL TENTED SETTLEMENTS 

This sub-section addresses the particular case of displaced Syrian populations’ Informal Tented 

Settlements (ITS). The case of Slum neighbourhoods occupied by Lebanese citizens is addressed under 

Sub-Section D.1.3 in of Annex I. 

It is not the Government’s policy to allow permanent infrastructure in ITS. 

Therefore, presently, most of the ITS are equipped: 

 For water supply, with plastic household tanks filled by tankers. 

 For sanitation, in few cases with local underground plastic septic tanks connecting a number of 
tents in a row through plastic pipes, but in the majority of cases latrines are connected to holding 
tanks that are desludged periodically. 

Water supply and desludging is provided by Agencies and NGOs. This is not a sound situation, because 

on one hand such services are highly expensive and unsustainable, and on the other hand because 

these services are solely under the responsibility of the WE’s, not to mention that random water 

extraction and desludging cause severe damage to the environment. 

The Government pushes for a close but safe return of the displaced Syrian populations, in which case 

it is better to keep the present status quo. However, as long as there is no clear timeline for their 

return, solutions must be found to preserve the environment and allow the WEs to collect water and 

sanitation fees. 
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An acceptable solution would be that the Government/MoEW gives the WE’s the authority to provide, 

in the vicinity of an ITS, a metered water intake dedicated for the supply of the ITS through third party 

tankers. Also the WE would provide a desludging point connected to the wastewater network for third 

party desludging tankers. The metered water volumes shall be billed by the WE to the concerned 

Agencies and NGOs who operate the water and desludging tankers. 

This type of solution for a sustainable provision of water and sanitation services for the ITS must be 

studied on a case-by-case basis, depending on many factors such as the availability of water network 

and sewer in the vicinity of the ITS, availability of the water resource, availability of sewerage 

treatment ability, etc. But the final decision must be solely taken by the WE's. 

It is worth noting that the water needs of the Syrian populations living in ITS – which vary between 35 

and 50 l/d/c as per the UN standards – are not accounted for in the water balances provided here 

below.  
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B.2. CRITERIA FOR IRRIGATION WATER NEEDS ASSESSMENT 

B.2.1 IRRIGABLE LAND 

Based on the inventory of the irrigation schemes across the country, presently irrigated land area is 

around 100,000 ha. 

Irrigation development in the future is conditioned by: 

 Implementing new projects 

 Securing new water resources (storage structures & water wells). 

The construction of the proposed projects would allow for the irrigation of an additional 38,000 ha at 

the country level. 

Table B 1 Irrigable land in Lebanon 

 

B.2.2 WATER REQUIREMENTS FOR IRRIGATION 

Under the presently prevailing irrigation conditions, considering network losses and the irrigation 

practices, the irrigation efficiency is around 50 to 60%. The average irrigation water requirement for a 

representative ha at the country level is around 8,475 m³/ha /year as shown in  

Presently irrigated area Irrigable land from proposed irrigation projects Total

(ha) (ha) (ha)

NLWE Noura el Tahta & Dam Baachtar dams 4 200         

(18 schemes) Hill lakes 730

23 600       4 930         28 530           

BMLWE

(15 schemes) 5 835         Hill Lakes 540            6 375             

BWE Aassi dams 6 000         

((36 schemes) Massa dam 1 600         

Younine dam 1 200         

66 115       8 800         74 915           

SLWE Conveyor 800 13250

Khardale dam 1300

Qasmieh Ras el Ain 3 200         Choumariyeh dam 4000

Saida Jezzine 430            Ibl el saki dam 3800

Small local schemes 580            Hill lakes 1235

4 210         23 585       27 795           

TOTAL 99 760 ha 37 855 ha 137 615 ha
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Table B 2 Irrigation water needs 

 

Future irrigation water requirements 

Assessment of future irrigation water requirements is based on the following assumptions: 

 Irrigated areas would reach in 2035 around 138,000 ha. 

 Irrigation efficiency will be improved and will be upgraded from 60% to 75% by rehabilitating or 

constructing concrete or piped & conveyance structures and catchment structures and by 

modernizing on-farm irrigation practices (micro-irrigation). Consequently, irrigation water 

requirement for 1 representative ha will drop from 8,400 m³/ha/year to 6,720 m³/ha/year (based 

on 5040 m3/ha/year as a net water requirement i.e. without water losses, then 

5040 / 0.75 = 6720 m³/ha/year would be the gross water demand per ha per year when overall 

system efficiency will reach 75%) 

Based on the above, the present irrigation water requirement at the country level is 842 Mm³ and 

would reach 927 Mm³ approximately in 2035, should the proposed project be implemented. 

On the other hand, Agricultural National Census (MoA) 2010 reveals that only 65% of the irrigated 

areas are permanently irrigated whereas 35% of the remaining are partially irrigated. Moreover, only 

50% of the irrigated area are covered by natural surface water whereas the rest is covered by 

"expensive" underground water and/or hill lakes stored water. 

The above observations lead us to conclude the existence of a serious gap between irrigation water 

demand and the irrigation water "real" use. 

Therefore, it is estimated that around 75% of the present Irrigation water requirement (630 Mm3) are 

presently sustained by available water for irrigation and reflect the Irrigation water consumption figure 

across the country. 

Out of these 630 Mm³ it is estimated that some 315 Mm³ are covered by surface water. 

Irrigated area Rates commonly used in Lebanon Total needs

(ha) (m³/ha/year) Mm³ /year

7 500

(Most of the area is coastal)

6 500

(most of the irrigated area is at high altitude)

9 000

(most of the irrigated area is inland/dry weather)

7 500

(Most of the area is coastal)

8 435

(Average irrigation water requirement for

one representative ha at country level)

TOTAL 99 760

177.0

37.9

595.0

31.6

841.5

NLWE

BWLWE

BWE

SLWE

23 600

5 835

66 115

4 210
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B.2.3 CRITERIA FOR IRRIGATION WATER NEEDS ASSESSMENT 

Within the scope of irrigation water strategy water balance analysis can hardly be achieved due to lack 

of data in most of the irrigation schemes. In fact, few springs used for irrigation are gauged regularly 

and methodically, as continuous and frequent gauging is lacking. Irrigation water quality is another 

issue: Deterioration is observed in many stream’ dependent irrigation schemes at a level such that 

water is no longer good for irrigation. 

However, analysis of the available data, allowed for an overall assessment of the existing situation and 

has been helpful to define goals and strategies. Crop water demand was estimated based on: 

 Climatological data. 

 Cropping pattern and intensification rates. 

 Irrigation infrastructure condition and efficiency. 

 Water management (irrigation water rights and prevailing irrigation practices). 

As a result, it was possible to establish an approximate view of the irrigation schemes status and water 

balance for irrigation (Figure B 2 shows a general overview of the irrigation schemes in Lebanon). It 

appears that: 

 Most of the observed traditional irrigation schemes suffer from a water shortage as proven or 

explained by the following: 

 Ancestral conflicts among farmers on water use and rights has often been reported. 

 Competition between domestic use and Irrigation use is a common trend in many villages 
and locations. 

 Permanently irrigated areas are often less than arable areas within the same scheme; dry 
farming does not seem to be deliberately adopted. 

 Intensive drilling of water wells within many schemes is a common practice to mitigate water 
deficit whenever geological and economic situation allow. 

 Cropping pattern intensification is not always possible and therefore not practiced in many 
schemes. 

 Reported lower crops yields than standards in some cases is due to water shortage and 
drought. 

 Aged and partly damaged Irrigation Infrastructure is a common observation among most 

traditional Irrigation schemes. The existing irrigation infrastructure conditions is responsible of 

important water losses and reduce drastically water efficiency. Construction and/or rehabilitation 

works is required at many levels: 

 At the level of water intake structures ( catchment works at spring levels and/or diversion 
dams or hydraulic structures at rivers or water courses level) 

 At the level of main conveying structures such as primary channels or conveyors and 
distribution control devices (slide gates, valves…). 

 At the level of secondary network. 

 At farm level and tertiary distribution network. 
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 Irrigation water is mostly contaminated with raw sewage water in most irrigation schemes located 

downstream urban agglomerations. Some areas are solely dependent on raw sewage water , 

especially during dry season  

 Development of modern Irrigations schemes is observed in many newly reclaimed areas and often 

compensates irrigated area shrinkage within traditional schemes due to uncontrolled urban 

development over agricultural and fertile areas. These new developed areas are mainly dependent 

either on pumped water from existing close irrigation schemes or from newly developed water 

resource such as: 

 Rain and snow melting harvesting by constructing storage Hill lakes and ponds. 

 Underground water exploitation by drilling (deep) wells. 
In most of these newly developed areas modern irrigation equipment and practices are adopted 

optimizing water use and crop production. These modern schemes represent relatively success 

story examples and concretize promising prospects for the entire irrigation sector in Lebanon. 

Therefore, irrigation sector in general present a lack of: 

 Sufficient data about each scheme (Agronomic, agro-climatic, water resources -quantity and 

quality-monitoring, GIS data and geo-referenced information about irrigation infrastructure 

conditions, social and economic information and indicators…) 

 Sufficient Water Resources. 

 Upgrade Irrigation water quality up to acceptable standards. 

 Rehabilitation and development of existing Irrigation infrastructure. 

On the other hand, the existing newly developed modernized Irrigation schemes illustrate promising 

progress prospects. 

Consequently, the target of this strategy is to address the following (the proposed projects – see Annex 

IV - are selected accordingly): 

 Develop water resources by increasing water harvesting thru promoting hill lakes and small dams 

construction. 

 Rehabilitate and modernize existing irrigation infrastructure to reduce water losses and improve 

water efficiency by the mean of upgrading water catchment and deviation structures, and by 

repairing concrete broken structures converting earthen channels into concrete one. Moreover 

irrigation modernization plans should aim at the gradual conversion of open channel systems into 

pressurized piped system; each and every time that topographical conditions allow for, pump free, 

pressurized system development. This Conversion will enhance modernization of on farm irrigation 

systems. 

 Accelerate wastewater treatment strategies up to Irrigation acceptable standards and in 

conjunction with crops selection adoption criteria. 

 Perform detailed study for each existing irrigation scheme in order to assess in details the existing 

condition, taking into consideration all irrigation scheme components, and in order identify, select, 

quantify and price all necessary actions and works needed to upgrade and modernize the selected 

scheme. 
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Figure B 2 Irrigation schemes in Lebanon 
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B.3. POTABLE WATER BALANCES 

The potable water balance was calculated for each and every distribution scheme throughout the 

Lebanese territory. The full list of these water balances is provided in APPENDIX IV C.5, under Section C 

of the present volume. 

Negative water balances are shown in red colour, and the projects that must be implemented in order 

to address these negative water balances are briefly indicated. Details of these projects can be found 

in Annex IV. 

Below are summary tables showing only the distribution schemes the water balance of which is 

negative. 
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Table B 3 NLWE negative water balances 

 

N L W E
Water balance Proposed works and

(m³/day) Corresponding project

Distribution system 2020 2025 2030 2035 (in Annex IV A)

DISTRICT OF QOBAYATE

Distribution system 6 and 7 -257 1,174 941 689 Proposed 1 new well - See Annex IV-A project NL-W. H.6

Distribution system 8 -389 47 -60 -386 Proposed 1 new well - See Annex IV-A project NL-W. H.7

Distribution system 9 -533 -634 -743 -860 Proposed 1 new well - See Annex IV-A project NL-W. H.8

Distribution system 10 -1,776 -1,974 -2,187 -2,418 Proposed 3 new wells - See Annex IV-A project NL-W. H.9

Distribution system 11 -648 -737 -1,027 -1,131 Proposed 2 new wells - See Annex IV-A project NL-W. H.10

Distribution system 13 -336 -955 -1,029 -1,110 Proposed 2 new wells - See Annex IV-A project NL-W. H.11

Distribution system 14 158 130 100 68 Proposed 1 new well - See Annex IV-A project NL-W. H.12

Distribution system 17 -538 -614 -695 -783 Proposed 1 new well - See Annex IV-A project NL-W. H.14

Distribution system 18 -265 -771 -831 -895 Proposed 2 new wells - See Annex IV-A project NL-W. H.15

Distribution system 19 41 -19 -85 -155 Proposed 1 new well - See Annex IV-A project NL-W. H.16

Distribution system 20 -557 -870 -937 -1,011 Present deficit is covered by ongoing well construction

Distribution system 21 -109 -225 -243 -262 Proposed 1 new well - See Annex IV-A project NL-W. H.17

Distribution system 22 -1,484 -1,923 -2,073 -2,235 Proposed 3 new wells - See Annex IV-A project NL-W. H.18

Distribution system 23, 24 and 12 -4,203 -4,941 -5,575 -6,258 Proposed 6 new wells - See Annex IV-A project NL-W. H.19

DISTRICT OF HALBA

Distribution system 1 -2,840 -3,263 -3,719 -4,210 Proposed 4 new wells - See Annex IV-A project NL-W. B.1

Distribution system 2 -424 -644 -881 -1,137 Proposed 1 new well - See Annex IV-A project NL-W. B.2

Distribution system 5 and 6A -38 -4,918 -5,301 -5,714 Proposed 6 new wells - See Annex IV-A project NL-W. B.5

Distribution system 7A 1 -1,086 -1,507 -1,961 Proposed 2 new wells - See Annex IV-A project NL-W. B.6

Distribution system 7B 2,915 -323 -671 -1,046 Proposed 2 new wells - See Annex IV-A project NL-W. B.7

Distribution system 9 -2,447 -2,988 -3,571 -4,199 Proposed 5 new wells - See Annex IV-A project NL-W. B.8

Distribution system 10 890 202 -540 -1,340 Proposed 2 new wells - See Annex IV-A project NL-W. B.9

Distribution system 11 0 405 260 104 Proposed 1 new well - See Annex IV-A project NL-W. B.10

Distribution system 12 1,725 -1,260 -1,513 -1,786 Proposed 3 new wells - See Annex IV-A project NL-W. B.11

Distribution system 14B -4,839 -5,882 -6,467 -7,098 Proposed 7 new wells - See Annex IV-A project NL-W. B.13

Distribution system 14C -1,169 -1,744 -2,364 -3,032 Proposed 3 new wells - See Annex IV-A project NL-W. B.14

Distribution system 14D -5,581 -6,169 -6,802 -7,485 Proposed 7 new wells - See Annex IV-A project NL-W. B.15

Distribution system 15 -2,199 -2,383 -2,582 -2,797 Proposed 2 new wells- See Annex IV-A project NL-W. B.16

DISTRICT OFBATROUN

Distribution system 3 -158 -211 -268 -330 Proposed 1 new well - See Annex IV-A project NL-W. A.3

DISTRICT OF ED DANNIYEH

Distribution system 2 1,764 1,299 798 257 Proposed 1 new well - See Annex IV-A project NL-W. E.2

Distribution system 6 191 57 -86 -241 Proposed 1 new well - See Annex IV-A project NL-W. E.5

Distribution system 12 -90 -100 -111 -123 Proposed 1 new well - See Annex IV-A project NL-W. E.9

Distribution system 13 -112 -123 -136 -150 Proposed 1 new well - See Annex IV-A project NL-W. E.10

Distribution system 16 -1,373 -1,499 -1,636 -1,783 Proposed 2 new wells - See Annex IV-A project NL-W. E.13

DISTRICT OF MINIEH

Distribution system 1a -14,449 -16,137 -17,955 -19,916 Proposed 10 new wells - See Annex IV-A project NL-W. D.1

Distribution system 2a -258 -359 -468 -586 Proposed 1 new well - See Annex IV-A project NL-W. D.2

Distribution system 6a 547 299 31 -258 Proposed 1 new well - See Annex IV-A project NL-W. D.6

DISTRICT OF KOURA

Distribution system 3 -320 -681 -1,071 -1,491 Proposed 2 new wells - See Annex IV-A project NL-W. C.2

DISTRICT OF ZGHARTA

Distribution system 1 -116 -142 -170 -200 Proposed 1 new well - See Annex IV-A project NL-W. F.1

Distribution system 2 67 -14 -101 -195 Proposed 1 new well - See Annex IV-A project NL-W. F.2

Distribution system 3 -111 -142 -175 -211 Proposed 1 new well - See Annex IV-A project NL-W. F.3

Distribution system 4 -3 -11 -19 -29 Proposed 1 new well - See Volume V-A project NL-W. F.4

Distribution system 5 -222 -257 -295 -336 Proposed 1 new well - See Annex IV-A project NL-W. F.5

Distribution system 6 -72 -106 -142 -181 Proposed 1 new well - See Annex IV-A project NL-W. F.6

Distribution system 12 -953 -1,063 -1,181 -1,309 Proposed 2 new wells - See Annex IV-A project NL-W. F.12

Distribution system 13 26 -136 -310 -498 Proposed 1 new well - See Annex IV-A project NL-W. F.13

Distribution system 18 131 24 -91 -215 Proposed 1 new well - See Annex IV-A project NL-W. F.18

Distribution system 20 97 58 15 -30 Proposed 1 new well - See Annex IV-A project NL-W. F.20

Distribution system 21 207 136 59 -24 Proposed 1 new well - See Annex IV-A project NL-W. F.21
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Table B 4 BWE negative water balances 

 

 
 

Table B 5 SLWE negative water balances 

 

B W E
Water balance Proposed works and

(m³/day) Corresponding project

Distribution system 2020 2025 2030 2035 (in Annex IV)

DISTRICT OF BAALBECK

Distribution System Laboue 743 223 -324 -898 Proposed 1 new well - See Annex IV project BQ-W. A.1

Local Distribution System Aarsal -5,444 -5,820 -6,211 -6,616 Proposed 6 new wells - See Annex IV project BQ-W. A.7

Local Distribution System Yammouneh -199 -268 -342 -421 Proposed 1 new well -  See Annex IV project BQ-W. A.8

Local Distribution System Fekha & Jdaide -2,699 -2,835 -2,977 -3,124 Proposed 3 new wells -  See Annex IV project BQ-W. A.10

Local Distribution System-Baalbeck, 

Aamechki & Ain Bourday
540 -184 -936 -1,717 Proposed 1 new well -  See Annex IV project BQ-W. A.11

Local Distribution System Mazna3 Ez Zohra 239 188 133 74 Proposed 1 new well - See Annex IV project BQ-W. A.13

DISTRICT OF HERMEL

Distribution System Naanaah-El Kharbe & El 

Wardeh Springs
-611 -657 -708 -762 Proposed 1 new well - See Annex IV project BQ-W. B.3

Distribution System Beit Et Tochem-El Charqe-

Mazraat Chelman
-227 -245 -263 -283 Proposed 1 new well - See Annex IV project BQ-W. B.4

Distribution System Maabour Spring -576 -621 -669 -720 Proposed 1 new well - See Annex IV project BQ-W. B.7

Distribution System Ouyoun Obeid -325 -350 -377 -405 Proposed 1 new well - See Annex IV project BQ-W. B.10

Local Distribution System El Qasr -457 -620 -795 -984 Proposed 1 new well - See Annex IV project BQ-W. B.12

DISTRICT OF WEST BEKAA- RACHAYA

Distribution System Qaraoun Proposed 2 new wells - See Annex IV project BQ-W. C.12

DISTRICT OF ZAHLE

Distribution System Riyaq -1,135 -1,370 -1,616 -1,872 Proposed 1 new well - See Annex IV project BQ-W. D.1

Distribution System Touaite -133 -152 -173 -196 Proposed 1 new well - See Annex IV project BQ-W. D.1

Distribution System Ablah -2,103 -2,203 -2,307 -2,415 Proposed 3 new wells - See Annex IV project BQ-W. D.1

Distribution System Zahle -1,510 -2,743 -4,024 -5,353 Proposed 5 new wells - See Annex IV project BQ-W. D.1

Distribution System Bouerije -348 -478 -619 -771 Proposed 1 new well - See Annex IV project BQ-W. D.9

Distribution System Fourzol -139 -247 -360 -477 Proposed 1 new well - See Annex IV project BQ-W. D.9

S L W E
Proposed works and

Corresponding project

Distribution system 2020 2030 2040 2050 (in Volume V-A)

DISTRICT OF ZAHRANI

Northern & Eastern Sub-system 2,045 -1,310 -5,407 -10,412

Proposed improvement of transmission network and capacity 

upgrade of Ech Charqiye regional reservoir

See Volume V-A projects SL-W.D.1

Middle Sub-system -1,148 -2,675 -4,541 -6,820

Proposed improvement of transmission network, 

rehabilitation of Teffahta pumping system and capacity 

upgrade of Teffahta regional reservoir

See Volume V-A projects SL-W.D.2

Coastal Sub-system -2,759 -5,977 -9,908 -14,710
Completion of el Brak pumping system (2 wells and pumping 

station) - See Volume V-A project SL-W.D.3

Southern Sub-system -447 -1,928 -3,737 -5,946

Proposed Arzai and Ez Zrariye pumping systems with 

transmission lines and  upgrade of El Zrariyeh regional 

reservoir

See Volume V-A projects  SL-W.D.4
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DISTRICT OF SAIDA

Arkey system -63 -231 -436 -687 See Volume V-A project SL-W.E.14

Barti System 601 537 459 364 See Volume V-A project SL-W.E.5

Bnaafoul System 82 -89 -298 -553 See Volume V-A project SL-W E.12

Jbaa System -70 -529 -1,089 -1,773 See Volume V-A project SL-W E.9

Hajje System -30 -95 -175 -273 See Volume V-A project SL-W E.7

Houmine Et Tahta System 424 271 84 -144 See Volume V-A project SL-W E.18

Haitoule System 987 981 974 965 See Volume V-A project SL-W E.2

Roumine System 580 395 168 -108 See Volume V-A project SL-W E.16

Fouar-Serail System 11,024 5,789 -605 -8,413 See Volume V-A project SL-W E.3

Miye ou Miye System -711 -987 -1,324 -1,735 See Volume V-A project SL-W E.3 &E.4

Villat System 1,689 1,570 1,426 1,249 See Volume V-A project SL-W E.4

Darb Es-Sim System 465 226 -66 -422 See Volume V-A project SL-W E.22 & E.4

Sirob System 959 877 776 653 See Volume V-A project SL-W E.22 & E.4

Tanbourit System 33 -28 -103 -195 Deficit will be covered by Nabaa el Tasse works

Aabra System 895 671 398 65 See Volume V-A project SL-W E.3 &E.4

Majdelyoun and Saydoun Wells -316 -2,113 -4,308 -6,988 Wells rehabilitation - See Volume V-A project SL-W E.4

Mar Elias System 1,265 1,034 751 406 See Volume V-A project SL-W E.3

Al Rafah System 2,276 2,206 2,120 2,016 See Volume V-A project SL-W E.4

Salhiye System 608 489 344 167 See Volume V-A project SL-W E.4

Charhabil System 7,654 7,627 7,594 7,553 See Volume V-A project SL-W E.3 &E.4

Mazraat Tobbaya System 115 59 -10 -93 Deficit will be covered by Nabaa el Tasse works

Aazze System 731 678 614 536 See Volume V-A project SL-W E.14

Aanqoun System 1,682 1,332 905 384 See Volume V-A project SL-W E.12 & E.19

Aain Ed-Delb System 665 502 303 60 See Volume V-A project SL-W E.4

Ain Bou Souar System 877 780 663 519

Ain Qana System -891 -1,133 -1,428 -1,788 See Volume V-A project SL-W E.5

El Qraiye Well 2 933 892 843 782 See Volume V-A project SL-W E.4

El Qraiye Well 1 339 131 -122 -432 See Volume V-A project SL-W E.4

Qinnarit System 16 -255 -586 -990 See Volume V-A project SL-W E.6

Aaqtanit System 299 211 105 -24 See Volume V-A project SL-W E.10 & E.11

Karkha System 676 645 607 560 See Volume V-A project SL-W E.4

Kfar Beit System 196 171 142 106 See Volume V-A project SL-W E.2

Kfar Melki Saida System 1,466 1,255 997 681 See Volume V-A project SL-W E.5

Jernaya System 1,678 1,600 1,506 1,391 See Volume V-A project SL-W E.2

Kfar Hatta System 399 154 -145 -510 See Volume V-A project SL-W E.2

Kfar Falous System 1,047 995 932 855 See Volume V-A project SL-W E.5

Kfarfila System -292 -389 -508 -654 See Volume V-A project SL-W E.5

Kefraya System 996 963 923 873 See Volume V-A project SL-W E.4

Mjaydel System -46 -99 -163 -242 See Volume V-A project SL-W E.2

Mrah-el-Hbasse System 108 88 63 32 See Volume V-A project SL-W E.4

Maamariye System 1,296 1,201 1,085 943 See Volume V-A project SL-W E.15

Ghaziye System 617 -379 -1,594 -3,079 See Volume V-A project SL-W E.15 & E.23 & E.3

Maghdouche System -437 -934 -1,541 -2,283 Deficit will be covered by Nabaa el Tasse works

Zeita System 691 631 558 469

Ouadi Baanqoudaine Wells -133 -429 -792 -1,235 See Volume V-A project SL-W E.4

Nabeh el Tasse System -545 -1,054 -1,676 -2,435 See Volume V-A project SL-W E.1 & E.5 & E.24
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DISTRICT OF JEZZINE

Ain Toghra System -396 -1,196 -2,170 -3,359

Proposed Bisri wells water system with regional reservoirs 

and transmission lines, Construction of Ain Qobais catchment - 

See Volume V-A project SL-W.B.1

Kfarhouna System 51 -97 -278 -499 Deficit will be covered by el Fouar project

Ain Majdalan System 2,333 2,269 2,191 2,095

Jezzine System 7,366 6,837 6,192 5,403
Construction of Aazibe Faouqa catchment and pipeline - See 

Volume V-A project SL-W.B.4

Benwate Municipality System -327 -400 -488 -596
Proposed pipeline to connect Benwati to Bkassine reservoir - 

See Volume V-A project SL-W.B.5

Bkasine Municipality System 4,700 4,568 4,408 4,220

Aaray Municipality System 1,083 1,042 992 931

Rihane Municipality System 3,990 3,828 3,629 3,387

Sejoud Municipality System -170 -207 -253 -309 Deficit covered by its own well

Jarmak Municipality System 681 677 672 666

Aaichiye Municipality System 571 519 456 379

Aaramata Municipality System -70 -184 -324 -495 Deficit covered by Jabbour lake

Qatrani System 480 470 457 441

Srairi Municipality System -104 -127 -155 -189 Deficit covered by its own well

Mlikh System 869 826 775 712

Louaize System 881 834 777 707

Independent systems -75 -91 -111 -136

DISTRICT OF BINT JBEIL

Taybeh System 7,694 3,216 -2,242 -8,895

Proposed rehabilitation of Taybeh WTP and related 

infrastructure, proposed regional reservoirs and proposed 

rehabilitation of Markaba PS and Chaqra PS

See Volume V-A project SL-W. F.1

Kafra PS System -220 -1,267 -2,543 -4,098
Proposed pipeline from Kafra PS to Saf el Hawa - See Volume 

V-A project SL-W. F.2

Saf El Hawa System 2,875 1,975 878 -460
Proposed rehabilitation of Slouki PS and Saf el Hawa PS - See 

Volume V-A project SL-W. F.3

DISTRICT OF HASBAYA

Halta System -900 -1,215 -1,600 -2,068
Proposed 1 new well with 3 km transmission line - See 

Volume V-A project SL-W. G.1

Hebbariye System 62 -517 -1,221 -2,081
Proposed rehabilitation of Hebbariyeh and Ain Jarfa PS - See 

Volume V-A project SL-W. G.2

Hasbani System 1,383 687 -161 -1,195
Proposed rehabilitation of Hasbani PS 

See Volume V-A project SL-W. G.3

Mghara System 517 293 19 -314

Ebel el Saqi//Marj el Khawkh 

System
5,907 4,097 1,890 -803

Proposed rehabilitation of Ebel el Saki PS & Marj el Khaoukh 

PS and proposed new well - See Volume V-A project SL-W. G.4

Wazzani / Hasbani System -1,102 -1,784 -2,613 -3,622

Proposed rehabilitation of Mayssat PS, construction of 

Wazzani PS and transmission line, and proposed regional 

reservoir - See Volume V-A project SL-W. G.5

Marj El Zhour Ind. System 230 176 109 28

Khalouat System -299 -409 -542 -705 Deficit covered by their own wells

Kfeir System -296 -456 -650 -887 Deficit covered by their own wells

Local Systems -3,046 -3,713 -4,526 -5,517
Proposed 3 new wells and PS in Chebaa - See Volume V-A 

project SL-W. G.10
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DISTRICT OF NABATIYE

Northern System 3,560 435 -3,380 -8,041

Proposed rehabilitation of Kfar Roummane PS + Gravity 

conveyor, new regional reservoir and gravity lines

See Volume V-A project SL-W. A.1 

Nabatiye System -2,759 -8,341 -15,159 -23,486

Proposed supply scheme from Ghalle spring & Yohmor WTP, 

new regional reservoir and gravity lines - See Volume V-A 

project SL-W. A.2

Western System -666 -2,206 -4,087 -6,384
Proposed rehabilitation of El Rejem scheme - See Volume V-A 

project SL-W. A.3

Middle System 6,375 3,842 749 -3,029
Proposed gravity lines to supply from the Regional reservoir - 

See Volume V-A project SL-W. A.6

Southern System 4,571 2,035 -1,062 -4,844
Proposed new regional reservoir and gravity lines - See 

Volume V-A project SL-W. A.7

Arnoun Yohmor System 651 329 -64 -545
Proposed Yohmor WTP and transmission lines - See Volume V-

A project SL-W. A.4

Zaoutar System 0 0 0 0

Completion of Aalman new pumping system and 

rehabilitation of the existing one  - See Volume V-A project SL-

W. A.5

DISTRICT OF SOUR

Kfardounine System 9,913 6,895 3,210 -1,290
Proposed new conveyors  lines - See Volume V-A project SL-

W. C.1

Maaroub System 13,981 10,269 5,734 195
Proposed new gravity conveyor - See Volume V-A project SL-

W. C.2

Borj Ech Chemali System 863 -9 -1,074 -2,374
Rehabilitation of Ras el Ain and El Bass WTPs and PS

See Volume V-A project SL-W. C.3

Sour System 3,185 ` -2,090 -5,633
Rehabilitation of Ras el Ain and El Bass WTPs and PS

See Volume V-A project SL-W. C.3

Saddiqine System 744 -1,399 -4,018 -7,216

Proposed Rehabilitation of Saddiqine PS + new Saddiqine-

Batoulay lift line

See Volume V-A project SL-W. C.4

Hanaouay System 3,295 1,352 -1,021 -3,920
Proposed Rehabilitation of Batoulay PS and construction of 

regional reservoir - See Volume V-A project SL-W. C.5

Mansouri System 1,015 366 -427 -1,395
Proposed Regional reservoir and transmission lines - See 

Volume V-A project SL-W. C.6

Kafra System 3,311 668 -2,561 -6,504
Proposed Rehabilitation of Kafra PS

See Volume V-A project SL-W. C.7

Ramiye System 4,380 3,150 1,649 -186
Proposed Ramya PS with lift and gravity lines

See Volume V-A project SL-W. C.8

Chehabiye Sub System 3,689 2,626 1,327 -259

Proposed Rehabilitation of Chehabiye PS + Ouadi Jilo PS1 lift 

line

See Volume V-A project SL-W. C.9

Haddatha Sub System 349 -635 -1,836 -3,303
Proposed Regional reservoir and gravity lines - See Volume V-

A project SL-W. C.10

Es Soultaniye Sub System 4,602 3,088 1,238 -1,021
Proposed regional reservoir - See Volume V-A project SL-W. 

C.13

Deir Aames Sub System 2,339 1,629 762 -297
Proposed regional reservoir and gravity lines, proposed lift 

line from Saddiqine - See Volume V-A project SL-W. C.11

Aaitit System (Ouadi Jilo 1) 2,882 1,941 792 -612
Proposed rehabilitation of Ouadi Jilo PS1 and well drilling - 

See Volume V-A project SL-W. C.12

Ouadi Jilo 2 system 3,868 2,934 1,793 399
Proposed Rehabilitation of Ouadi Jilo PS2 - See Volume V-A 

project SL-W. C.14
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Table B 6 BMLWE negative water balances 

 

 

BMLW E
Water balance Proposed works and

(m³/day) Corresponding project

Distribution system 2020 2025 2030 2035 (in Volume V-A)

DISTRICT OF BEIRUT

Distribution system Borj Abi Haydar and 

Tallet El Khayat
-1,631 -4,796 0 0 Deficit will be covered from Janneh dam

Distribution system Achrafiyeh Lower 

and Upper 
-5,767 -7,629 0 84 Deficit will be covered from Janneh dam

DISTRICT OF JBEIL

Distribution System Afqa Spring Lower 

Region and Coastal Area
-2,215 -3,649 34,835 33,233

Proposed dam and wells from 2030 - See Annex IV-A project 

BML-W. B.1

Local Distribution System-Laqlouq and 

Arab el Laqlouq
-106 -140 -176 -214 1 well is proposed  - See Annex IV-A project BML-W. B.9

DISTRICT OF METN

Distribution system Coastal Metn -21,298 -7,216 -6,552 -7,116 Deficit will be covered from Awali project and Janneh Dam

Distribution system Upper Metn -20,541 -5,806 -13,051 -20,859 Proposed 12 wells - See Annex IV-A project BML-W. F.1

DISTRICT OF BAABDA-ALEY

Distribution system Ain el delbe -9,213 2,046 2,250 1,897 Deficit will be covered from Awali project

Distribution system Daychouniyeh -39,499 5,494 4,372 1,131 Deficit will be covered from Awali project

Distribution system Mechref wells -21,089 -2,652 -3,274 -2,958

Local distribution system-Bsous -591 59 5 47 Deficit will be covered from Awali project

Local distribution system-Charoun -464 -555 -653 -758
Deficit will be covered from Raayan System - See Annex IV-A 

project BML-W. C.5

Local distribution system-Kfar Selouane -614 -676 -743 -815 1 well is proposed - See Annex IV-A project BML-W. C.5

Local distribution system-Tarchiche -462 -498 -537 -579 1 well is proposed - See Annex IV-A project BML-W. C.5

DISTRICT OF CHOUF

Distribution system Barouk-Kafra 2,369 986 -535 -2,173 1 wells are proposed - See Annex IV-A project BML-W. E.1

Distribution system Damour wells -10,189 584 27 1,833 Deficit will be covered from Awali project

Local distribution system-Ammatour -100 -162 -229 -302 1 well is proposed - See Annex IV-A project BML-W. E.5

Local distribution system-Dardourite 73 37 -2 -45 1 well is proposed - See Annex IV-A project BML-W. E.5

Local distribution system-Dmite -238 -321 -410 -506 1 well is proposed - See Annex IV-A project BML-W. E.5

Local distribution system-El Jahliyeh -520 -586 -658 -734 2 well is proposed - See Annex IV-A project BML-W. E.5

Local distribution system El Mouchref -301 25 50 23 Deficit will be covered from Awali project

Local distribution system-Mazraet El 

Chouf
-1,400 -1,556 -1,724 -1,905 3 well is proposed - See Annex IV-A project BML-W. E.5
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