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Renewable water resources per capita are already slightly below scarcity
threshold, with expected decrease in the coming years

Current Water Balance for Lebanon for an Average Year
(BCM/year)
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Source: MEW, FAD Aguastat, Water Morket Middle East http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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Surface water resources are largely exploited but with limited storage, while
significant stress is put on groundwater mainly through private wells

Groundwater Extraction Through
Public Wells, 2010 (MCM/yr)

Surface Water Resources, 2010
(MO yr) 1,425

Does not include
wells in villages no
covered by WEs

W Uzed Water Resources

M aximurm Yiekd

381

Morth South

Groundwater Extraction Through Private Wells, 2010

186 175

BRAL Morth South Bekaa Lebanon

Bekaa Lebanon

Mumbers of Private Wells
(MCM/yr)

Numbers and volumes of
private wells are feared to
be significantly higher

- §

Lebanon BRAL Morth South Bekaa

BML North South Bakaa
Sowrce: MEW, WES, FAD Aguasfol

Extracted Volumes from Private Wells

Dam Capacity as Percentage of
Total Renewahlh'lru'ater Resources

295%

Potential to reach
more tham 1 BOM o

storage (i.e. 24%)

Oaraocun: 220 MCM
Chabrouh: 15 MCKM

235 MCM
6%
Egypt Syrla  Tunisia Morococo  Iran | Lebamon __
Total Water Resources Used
(MCM/yr)
utof 235 MCM of
existing surface
storage, only 45 MC
are currently
Lebanon Surface Pullic Private Dams Total 3
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Although coverage is better than the regional average, more than 50% of
transmission and distribution networks are past their useful life ...

Continuity of Water Supply Service, 2009
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2 Irrigation is the largest water consumer with low efficiencies, as open
channels still constitute the majority of the networks

Irrigated Areas in Lebanon, 2010 (ha)
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“The lack of technical capacity, financial autonomy and accountability are

preventing full takeover of O&M responsibilities
Manpower Levels at WEs, 2010 .L Manpower Levels at MEW, 2010

4050
s -
M Total Mo, of 'L @ 59

amployees by Law

e o rd S5
1,271 342 Current Ma. of
parmanant
= 787 employesas
i B

Morth South Bekaa Taotal

Mo. of staff / 1,000
connections

Filled position

199 197
] : Number of Staff per 1000 Water ard
Wastewater Connections
e 1.6 * MEW and WEs are largely understaffed
] _9-9' = WEs rely on contractor-provided staff, mainly
762070 workers performing O&M, to partially fill the
B4 5340 Best Practice Average'" gaps. Almost 50% of total staff working in WEs
464443 3.5 =253 are provided by contractors
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OO0 OO s | ©f Pepartment or Unit)
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http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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State of Water Resources

Rivers, springs and groundwater adversely impacted by raw sewage and other wastes, both domestic and industrial,
discharged without pre-treatment.

Rivers and springs

. High BOD load and faecal contamination in several river systems (see table)

Kabir 270 20 900 20

14.4 3
Bared 28.2 28 225 28 610 17
Abou Ali 393 34 280 22 26,500 3,000
Ibrahim 62.8 1 150 8 3.500 200
Antelias 532 3 300 30 28.000 6,000
Damour 213 3 200 38 490 15
Awali 334 7 210 22 710 1
Qasmieh 225 5.5 250 21 80 0
Limit Value Nil* 50* 600* 250* S00** 100%*

Notes: Reported values are averages for period Jul-Aug-Sep 2004
* WHO (20006) standards for drinking water quality
**MOE Decision 52/1-1996: requirement for bathing water quality including sea, rivers and lakes 7

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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Demand

© Water demand

® Drinking and cocking

® Personal use (bath,
washing, etc)

® Laundry, dishwashing

= Cleaning

® Gardening

= Limited commercial use

{~3%: of demand)

Crinking and cooking
Personal use (bath,
washing, etc)
Laundry, dishwashing
(maching)

Cleaning

Large scale gardening

® Public Gardens

Commercial use (5-10%:
of demand)
=

FAEMA Average: 108 lod

MENA aAveraze w)o WAE: 176 lod

400
441

u

= w B

oRE 0922 8a
= Tt SEEehES

 memnnl Sl
—ooannnd0nd00HHHNHE
$S:515322395523383%
FERRARETI R A ALY

Thresholds are based on
internaticnal benchma

Mainly small scale
industries: 99% of
industries have less
than 50 employees

Average of 6.5
m3/day per small
establishment

Can reach up to 600
m3/day for larges
establishment s

11% of water use
goes to industry

= Consumption based
on benchmarks of
similar countries in
the region

Average
consumption in
Mediterranean
countries: 440
|/tourist/day

Including losses in
transmission and
distribution
networks

63,400 ha (70.4% )
furrow irrigation
21,100 (23.4%)
sprinkler irrigation
5,500 (6.2%) drip
irrigation

Rural Domestic Demand

10 lcd

Sowrce: MoA, FAD Aguastat, UNESCO, WE, ESCWA, MEW (1995, 1593},
- - - - - - - - - -

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf

Urban Domestic Demand

180 lcd

Industrial Demand

30% of Domestic Demand

Tourism Demand

400 |fvourist/d

Agriculture Demand
9000 m3/hafyr
In 2010
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©Population and growth

Distribution of Population by Region in, 2010

(‘000)
3,875
Total
Population B Lchangse
4.425 Million Refugees

1,900

820

720
233 450
d 0 & E

BML MNorth South Bekaa Lebanon

Share of

Total [ 45% 21% 21% 13% 100% ]
Population

Source: CAS, UNRWA

Lebanese Population Growth, 2007-2009

(%)
3,759,135 3,822,910 3891038 ol

Bekaz
480, 865 503,05
650,718 678,823 South
TR, 712 TB0. 482 Morth

1,860,590 BML

2007 2008 2009

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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©rrigated areas and growth

Irrigated Areas in WEs , 2010 (ha) Projected Growth in Irrigated Areas in Lebanon, 2010 - 2035
(ha)

Total harvestad irrigatad
area can reach up to

104,000 ha
90,000
W Schemied Irrigation (=100 ha)
Small Scale Irrigation (<100 ha) 24,000

45,000

14,000

Morth BML South Bekaa Lebanon 2010 2015 2020 2025 2030 2035

Source: MoA | FAD, WE, MEW
|

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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©Urban water consumption and relation with economic development
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_ Boo {
g
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Urban Water Consumption!t! and GDP per Capita
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Inefficient

distribution

@ Unitad States
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Environmental
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Mo Access ) ' ' ' -
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GDP Per-Capital® (USD)

MNote: (1) Includes Ufw [2) Adjusted by purchasing power parity

Source: II'.'IFI l..lr-.li MEW nnal:5i5

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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©Impact of tariff change (1/2)

Current and Proposed Tariff Systems

5
Pure flat rate
[(Currant)
Uzage
5 5 A
Volumetric /
Pricing
Usage - p Usage
e Fixed charge +
pay peruse
£ - d_d_f—
ij/-"
Block Tariff / ’__/71 -
Pricing
Usage
Progressive)/
degressive pay per use decreasing block tariff

Benchmarks on Applied Tariffs in MENA region

Source: (B-Ret

Turkey

Syria

Cebonon _[BealwE |

Morocco  Casablanca
Oman
Occupied Territories
Palestine Ramallah
Bahrain

') C 1.38 0.34
v C 1.31 nfa
WV [ 1.45 1.02
W I 1.96 1.29
Konya v C 0.98 n/a
) [ 0.05 0.02
F nfa 0.43 0
W [ 0.72 0.05
Muscat n/a n/a ] nfa
W [ 1.23 0.32
) [ 1.23 0.32
(LET ETE ") [ 0.07 nfa
Doha W C 1.21 nfa
Jeddah V C 0.05 0
Riyad v | 0.03 0
Dubai W [ 216 nfa

W = volumetric
F = fixed fes
M = M

I =increasing
0O = decreasing
C = constant
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O Water conservation

Water Conservation Initiatives

Planned Conservation Planned Conservation
Initiatives on Domestic and Industrial Demand Initiatives on lrrigation Water
= |nstallation of conservation kits {plumbing retrofits and = Adoption of high efficiency on-farm irrigation
high-efficiancy toilets and showerheads, dual flush techniques, e.g., drip irrigation, sprinkler irrigation,
toilets, faucet aerators, kitchen aerators) overhead irrigation where applicable
= High-efficiency cloth washers » Coordination with Ministry of Agriculture for the
= Complete retrofit of larga water consumers, e.g., adoption towards lower consumption crops
industrial, commercial » Public outreach, awareness and farmer education
= Public outreach, awareness and education programs Programs
» Houszhald and establishment audits » Farm audits and optimization according to local
conditions

Saving per year from 2011 to 2020 Decrease from
3.0 led estimate Awareness and conservation 9,000 to 7,000 m*/hafyr by 2035
campaigns are planned and
executed mainly through the
Lebanese Center for Water
Management and Consgrvatiop

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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To allow for more flexibility, three scenarios have been considered on the
demand side: High Demand, Moderate Demand, Conservative Demand (1/2)

Drivers/Policy Levers

, Domestic Consumption

1
per Capita

Lb Industrial Consumption

1.c Tourism Consumption

1.d Irrigation Consumption

2 Population Growth

CAGA: Compound Annual Growth Rote

Scenario 1
Conservative Demand

Scenario 2
Moderate Demand

Scenario 3
High Demand

160 lcd - Urban
140 led - Rural

180 lcd - Urban
160 lcd - Rural

200 lcd - Urban
180 lcd - Rural

Share of domestic
2559

Share of domestic
3086

Share of domestic
35%

350 | /tourist/d

400 | ftourist/d

450 | ftourist/d

Decrease from
9,000 to 7,000
m3/ha/fyr by 2035

Decrease from
9,000 to 7,000
m3/ha/fyr by 2035

Decrease from
9,000 to 8,000
m3/ha/yr by 2035

CAGR 2010-2035
1.5%

CAGR 2010-2035
1.75%

CAGR 2010-2035
2.0%

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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To allow for more flexibility, three scenarios have been considered on the

demand side: High Demand, Moderate Demand, Conservative Demand (2/2)

Drivers/Policy Levers

Irrigation Growth

Impact of Economic
Development

Tariff Change

Water Conservation

Reduction in UfW

Scenario 1
Conservative Demand

110,000 ha in 2020
130,000 ha in 2035

Scenario 2
Moderate Demand

120,000 ha in 2020
150,000 ha in 2035

Scenario 3
High Demand

Consumption Growth
0.8% per annum

140,000 ha in 2020
180,000 ha in 2035

Consumption Growth
1% per annum

Violumetric tariff
introduction in
2012

Consumption Growth
1.2% per annum

Volumetric tariff
introduction in
2013

Saving per year from
2011 to 2020
3.5 lcd

Violumetric tariff
introduction in
2014

Saving per year from
2011 to 2020
3.0 lcd

Decrease from
A48% to 25% b1|r 2020
then to 15% by 2035

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf

Saving per year from
2011 to 2020
2.5 lcd

Decrease from
48% to 30% I:}'jl' 2020
then to 20% by 2035

Decrease from
A48% to 35% b1|r 2020
then to 25% by 2035
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Total demand under the moderate demand scenario is expected to reach
1,802 MCM/yr by 2035

Moderate Scenario for Water Demand per Region
(in MCM/yr, 2010 - 2035)

Moderate Scenario for Water Demand per Usage
(in MCM/yr, 2010 - 2035)

1,802 Total 1,802 Total
1,602 1602 L FE Tourism
Bekaa —— (e [EE
Irrigation
South
424 Industrial
403 Morth 160 [ 1
351 354 sz | | 3BL 152 154
373 373 374 407 443 482 | L Domestic
2010 2015 2020 2025 "IIIE-I:I "IIIE-E- 2010 2015 2020 2025 2030 2035
.-r'"_'_ ———
_"f_ Currently the actual amount of water lcd (Urban) 180 174 167 176 185 194
%_ consumead is different form the deman Pop (M) 443 483 5.26 5.74 637 B.22
_  due to availability and 5u|:|ph, n:u:nnstmlnt Irr {000 ha) a0 105 120 130 140 150
— e

Source: MEW, WES,

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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upply

Main sources of water in Lebanon include surface water and groundwater
while surface storage and non conventional sources are limited

" fdore than 2,000 springs exist all over Lebanon with varying flows around the year

» Total yield excesds 1200 MCM in an average yvear, with less than 200 MCM available during the dry summear months
Surface Water

® Existing surface water resources (springs) are being currently exploited to a large extent by WEs. Limited optimization
could be achieved by around 1% per year for the coming 10 years

" Argund 650 governmental wells supply WEs throughout the country with potable water. Total volume used in 2009:
miore than 270 MO

® Nhore than 43,000 private wells are used for potable water and agriculture. Total volume used in 2009 is feared to be
highar than 440 MCM. Unlike other sources, private wells serve only a portion of the population

Groundwater , . _ o _ . .
» Although strict policies for groundwater extractions have been initiated, no major reductions in extractions are planned

before 2015, planned date for the coming on board of sustainable alternatives. Between 2015 and 2024, private
croundwater extractions are 1o be reduced gradually at a rate of 6%per year with increasing reliance on public wells.

» |itimately, withdrawals from aquifers should not exceed natural replenishment rate, i.e. 300 BACW/yr

® Surface storage is mainly concentrated in 2 dams with a total capacity of 235 MCM:
« Qaraoun Dam: 220 MCM static and 160 MCM {up to 180 MCM) dynamic
« Chabrouh Dam: 8 MCM static and up to 15 MCM dynamic

" Currently, only 45 MCM are used for WS and irmigation, the rest for hydropower

Surface Storage

* The average rate of wastewater treatment reached 4% in 2009 = Virtually mo reuse is being currently practicad

{Zﬂnugﬁil:—linnal ® Limited desalination is done by private sector (4.5MCM) and EDL (5.5 MCM)

Water » Additional flows are expected from non conventional sources, but have not been modeled for lack of clarity on available
data

Sowrce: MEW, WEs, Ministry of Agriculture
______________________________________________________________________________________________________________________________________________|]
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2000 springs

Total yield exceeds

1200MCM (less than

200 MCM during dry
sumimer months)

650 governmental wells
[miore than 270 MCW)

43000 private wells
(higher than 440 MCM)

2 dams (total capacity
235 MOCM)

4% of wastewater
treatment

Limited desalination by
private sector (4.5 MCM)
and EDL (5.5 MCM)

Surface water

Groundwater

Surface
Storage

Mon-
conventional
water

Domestic
consumption

Industrial
consumption

Tourism
Consumption

Irrigation
consumption

Rural Areas

160 lcd

Urban Areas

180 lcd

small establishments

6.5 m3/day

Large establishments
600 m3/day

400 | frourist/d

9000 m3/hafyr
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Local Committee

Local Committees

New Water No | Old Water Authority Potable Irrigation Total*
Authority

| | Tripoli Water Board

2 | Nabaa Al-Ghar Water

Commuittee

3 | Kubayat Water Board
|- North 4 | Nabaa Al-Kadi Water 8 51 64
Lebanon Committee

5 | Becharn Water Committee

6 | Batroun Water Commuttee

1 | Akkar

& | Dannmiyeh
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North
- Bill collection rate: 58%
« UMW 48%
- Water supply
network connection rate: 68%
« Continuity of water supply: Completed dam
12hrs High season, Dam under construction
12hrs Low season
Planned dam
Planned Lakes
Town
River and Wad:
10 Mseitha 6 Drinking+rtigation National border
1 Bared %) Drinking
s 12 Qurgat 20 irigation i
13 Nouraeltahta 35 Drinkingsirrigation
14 faal 12 Drinking
15 Dar Boochtar 55 Drinking+irrigation
16 bt al Sagi 50 Drinking+lrmigation
17 Khardali 120 Drinking+irrigation
18 Kfarsir Lake 15 Drinking
http://www.cdr.gov.lb/eng/progress reports/pr102014/Ewater.pdf

Figure 5. Plannad major dams and lzkes {»3 MCM) and status of water supply by establishment. Source: Fanack

after MEW, 2010, updated based on personal communication with MEW, 2015


http://www.cdr.gov.lb/eng/progress_reports/pr102014/Ewater.pdf
http://www.cdr.gov.lb/eng/progress_reports/pr102014/Ewater.pdf
http://www.cdr.gov.lb/eng/progress_reports/pr102014/Ewater.pdf

48
41
42
43

45
59
61
62
64
65
66
69

(s = L« W R N Ty N )

18
11
12

water supply project in Akkar El1 aatiga villages —
water supply project in el bergosh - Hrar & kaf el tine and kabiit . Water Treatment Plant, Completed

v
S

Completed
and ongoin
rojects

Qoubaiyat

Akroum - kfartoun

Ain Yaacoub

Beit Mellat

Tripoli Network & water treatment plant
Batroune

Nabi youshaa & Deir Amar well Equipments 6
secondary and Tertiary networks in Beddawi nlili1=

water supply project in Becharre

Rehabilitation of water systems in Chekka and Anfeh in the coastal area of Batroun and koura

complete supply of water for the area of Barghash, Hrar, kaf el tine and Quabiit

execution of water supply networks and boreholes and pumping stations in the cazas of koura and Batroun
complete supply of the villages from Hrar and Quabiit water Reservoirs in South Akkar o |

Legend

Dam, Completed

Brisa dam construction .

Completion of water supply project in the wvillages of el Minnieh - Dinnieh caza Boundary of Water Project, Completed
implementation of various water works in Zgharta Boundary of Water Project, Ongoing
Secondary and tertiary networks in Tripoli + Add nb 1

Extension of Bahsas water treatment plant + Add nb 1

Implementation of water works in koura & Tripoli

Construction of a new drinking water distribution network & sewerage system for Ehden

Completion of water supply project works in Batroun

Equipping of Jaran & Aabdly water plants with electric generators

Rehabilitation of mounseh well pumping station (caza of Akkar)
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http://www.cdr.gov.lb/eng/progress_reports/pr102014/Ewater.pdf

1
w

s alll oSl

23



