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•• Water supply for BeirutWater supply for Beirut•• Water supply for BeirutWater supply for Beirut
•• Water supply within the Water supply within the JeitaJeita catchmentcatchment
•• ConstraintsConstraints•• ConstraintsConstraints
•• RecommendationsRecommendations
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Beirut Water SupplyBeirut Water Supply

Sources:Sources:
A t li iA t li iAntelias springAntelias spring
Kashkoush spring / 6 wellsKashkoush spring / 6 wells
Jeita spring / 4 wellsJeita spring / 4 wellsJeita spring / 4 wellsJeita spring / 4 wells
Mokhada wellsMokhada wells
Beirut wellsBeirut wells MapMap JeitaJeita//KashkoushKashkoush -- DbayehDbayeh --Beirut wellsBeirut wells

Treatment: DbayehTreatment: Dbayeh
ScreeningScreening

Map Map JeitaJeita//KashkoushKashkoush DbayehDbayeh
BeirutBeirut

ScreeningScreening
Turbidity reductionTurbidity reduction
Rapid sand filtrationRapid sand filtrationRapid sand filtrationRapid sand filtration
ChlorinationChlorination

Conveyance JeitaConveyance Jeita--Dbayeh:Dbayeh:Conveyance JeitaConveyance Jeita Dbayeh: Dbayeh: 
singlesingle--lane canal: max. capacity 4.3 mlane canal: max. capacity 4.3 m³³/s)/s)
one tunnel: max. capacity 3.1 m³/sone tunnel: max. capacity 3.1 m³/s
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WEBML Water Supply SystemWEBML Water Supply System

[m³/d][m³/d]
85% in winter85% in winter
45% in summer45% in summer [ ][ ]

H H –– WinterWinter
E E –– Summer Summer 

45% in summer45% in summer

3 m³/s3 m³/s3 m³/s3 m³/s

needed: approx. 200.000 m³/dneeded: approx. 200.000 m³/d
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WEBML Water Supply SystemWEBML Water Supply System

[m³/d][m³/d][ ][ ]
H H –– WinterWinter
E E –– Summer Summer 

Spring capture very old, 
leaky, capacity insufficient

conveyor very old (140 years), 
leaky capacity insufficientleaky, capacity insufficient, 

only one line (high risk of damage)

Too much water

capacity insufficient no space for extension, capacity 

Too much water 
running off unused

capacity insufficient, 
only one line, no repair possible 

(high risk of damage)

insufficient, no treatment of 
organic constituents, 

lab capacity insufficient
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CCPhoto Canal Photo Canal JeitaJeita--DbayehDbayeh

Photo Photo NahrNahr el Kalb autumnel Kalb autumn
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Water Supply within the Water Supply within the JeitaJeita catchmentcatchment

Supply:Supply:
DomesticDomestic
IrrigationIrrigation

SSSources:Sources:
13 wells13 wells
6 i i6 i i6 main springs: 6 main springs: 

AfqaAfqa
AssalAssalAssalAssal
HadeedHadeed
LabbaneLabbaneLabbaneLabbane
QanaQana
RouaissRouaissRouaissRouaiss

Chabrouh dam Chabrouh dam 
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Water Supply within the Water Supply within the JeitaJeita catchmentcatchment

Distribution:Distribution:Distribution:Distribution:
Pressurized pipePressurized pipe--systemsystem
Water trucksWater trucksWater trucksWater trucks
OnOn--site spring bottlingsite spring bottling
Water vendorsWater vendorsWater vendorsWater vendors
Open irrigation canalsOpen irrigation canals
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Water Supply within the Water Supply within the JeitaJeita catchmentcatchment
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Water Supply within the Water Supply within the JeitaJeita catchmentcatchment

Water quality:Water quality:Water quality:Water quality:
tu

de
tu

de
A
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A
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QualityQualityQualityQuality
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RecommendationsRecommendations

Renew conveyance Jeita/KashkoushRenew conveyance Jeita/Kashkoush Dbayeh:Dbayeh:Renew conveyance Jeita/Kashkoush Renew conveyance Jeita/Kashkoush –– Dbayeh:Dbayeh:
Improved spring captureImproved spring capture
Two independent water conveyorsTwo independent water conveyorsTwo independent water conveyorsTwo independent water conveyors
Two tunnelsTwo tunnels

Improve treatment at Dbayeh:Improve treatment at Dbayeh:Improve treatment at Dbayeh: Improve treatment at Dbayeh: 
Quality: e.g. coagulation/flocculation, activated carbonQuality: e.g. coagulation/flocculation, activated carbon
Quantity: increase capacityQuantity: increase capacityQuantity: increase capacityQuantity: increase capacity

Artificial GW recharge in Nahr Ibrahim and Nahr es Salib Artificial GW recharge in Nahr Ibrahim and Nahr es Salib 
valleysvalleysyy
Irrigation system:Irrigation system:

DemandDemand--driven supply, replace open canals with pipelines driven supply, replace open canals with pipelines pp y, p p p ppp y, p p p p
Springs:Springs:

Prevent public accessPrevent public access
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How good is the our drinking water ? (quality)How good is the our drinking water ? (quality)

•• WEBML conducts few analyses on Dbaye raw water and even fewer WEBML conducts few analyses on Dbaye raw water and even fewer y yy y
on springs used for drinking purposes and Chabrough damon springs used for drinking purposes and Chabrough dam

•• Dbaye lab has insufficient capacityDbaye lab has insufficient capacity•• Dbaye lab has insufficient capacityDbaye lab has insufficient capacity

•• Very few trustworthy analyses by other institutionsVery few trustworthy analyses by other institutionsy y y yy y y y

•• Results not published > drinking water not trusted by consumersResults not published > drinking water not trusted by consumers

►► Continuously high bacteriological contamination Continuously high bacteriological contamination 
►► probably heavy metalsprobably heavy metalsp y yp y y
►► probably MTBE (fuel additives)probably MTBE (fuel additives)
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Contamination Risks from Conveyance SystemContamination Risks from Conveyance System

Collection and Collection and 
conveyor system isconveyor system isy yy y
very old, leaky, unprotected very old, leaky, unprotected 
and of insufficient capacityand of insufficient capacity
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Inside the canal @ Mokhada



Roots growing in canalRoots growing in canal 
damaging side walls

JeitaJeita--Dbaye canal inspection 2011Dbaye canal inspection 2011JeitaJeita Dbaye canal inspection 2011Dbaye canal inspection 2011

rock collapses in 
tunnel sectiontunnel section
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Animal CityAnimal City
Raw water partly conveyed through Nahr el KalbRaw water partly conveyed through Nahr el Kalb
during dry season due to leaky canalduring dry season due to leaky canal Animal CityAnimal Cityg y yg y y

raw water diverted back to canalraw water diverted back to canalraw water diverted back to canalraw water diverted back to canal
at Mokhada stationat Mokhada station

Mokhada „dam“Mokhada „dam“

Mokhada stationMokhada stationMokhada stationMokhada station
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flooding of raw water canalflooding of raw water canal
during rainy seasonduring rainy season

polluted surface water polluted surface water 
enters canalenters canal

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita Spring



pollution sources along canalpollution sources along canalWorkshop at canalWorkshop at canal

pollutants enters canalpollutants enters canalpp
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Houses along canal take water from canal Houses along canal take water from canal –– canal is open at many placescanal is open at many places
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Dbaye treatment plantDbaye treatment plant

116 years old116 years oldyy
cannot be expanded (no space)cannot be expanded (no space)
only sandbed filters + chlorinationonly sandbed filters + chlorination
no treatment of organic constituents (pesticides hydrocarbons)no treatment of organic constituents (pesticides hydrocarbons)no treatment of organic constituents (pesticides, hydrocarbons) no treatment of organic constituents (pesticides, hydrocarbons) 
and heavy metalsand heavy metals
possible formation of chlorinated hydrocarbonspossible formation of chlorinated hydrocarbons
laboratory not fully functional and too smalllaboratory not fully functional and too smalllaboratory not fully functional and too smalllaboratory not fully functional and too small
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WEBML Water Supply SystemWEBML Water Supply System

current tunnel too small current tunnel too small 
(max. capacity: 3.1 m(max. capacity: 3.1 m³/s)³/s)

loss in existing canal:loss in existing canal:loss in existing canal: loss in existing canal: 
30%30%

Dbaye

JeitaJeita
second tunnel neededsecond tunnel needed

(redundacy(redundacy))
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Monitoring Needs for Water Resources AssessmentMonitoring Needs for Water Resources Assessment Spring CapturesSpring Captures

Jeita proposed new spring capture
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Storage & MAR Dams Storage & MAR Dams Proposal of Water Resources Management OptionsProposal of Water Resources Management Options
Based on Water Balance Model (WEAP)Based on Water Balance Model (WEAP)( )( )
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Storage & MAR Dams Storage & MAR Dams 

MAR dams for Jeita spring
(increased spring discharge during dry season)

storage dam – outflow during water shortage only
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WEBML Water Supply System WEBML Water Supply System –– what must be done ?what must be done ?

•• ImproveImprove capture of Jeita springcapture of Jeita spring 3030--50 Mio USD50 Mio USDImprove Improve capture of Jeita springcapture of Jeita spring

•• Establish a Establish a new raw water conveyornew raw water conveyor (pipelines/new tunnel)(pipelines/new tunnel)
with increased capacity (7 mwith increased capacity (7 m³/s³/s) ) 
(2 separate lines because one line could be damaged; redundancy)(2 separate lines because one line could be damaged; redundancy)

•• Establish Establish dam with medium capacitydam with medium capacity (Daraya dam: 9 MCM)(Daraya dam: 9 MCM)
to overcome water shortages at end of dry seasonto overcome water shortages at end of dry season

•• Do not allow illegal connections and illegal uses (“irrigation”)Do not allow illegal connections and illegal uses (“irrigation”)

•• Increase capacity of treatment & improve treatment processIncrease capacity of treatment & improve treatment process

•• Establish Establish water quality monitoring & increase laboratory capacitieswater quality monitoring & increase laboratory capacities

•• Reduce water losses in BeirutReduce water losses in Beirut
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Reduce water losses in Beirut Reduce water losses in Beirut 



Thank you for your Thank you for your y f yy f y
kind attentionkind attention

www.bgr.bund.de/jeitawww.bgr.bund.de/jeita

Dr. Armin Margane – Project Team Leader
Raifoun, Saint Roche Street
armin.margane@bgr.de +961 70 398027
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