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•• Background of the Project / Aim / TasksBackground of the Project / Aim / Tasks•• Background of the Project / Aim / Tasks Background of the Project / Aim / Tasks 
•• Description of Project AreaDescription of Project Area
•• Project Activities related to Project Component 1Project Activities related to Project Component 1•• Project Activities related to Project Component 1 Project Activities related to Project Component 1 
(Provide Geoscientific Advice in the Wastewater Sector)(Provide Geoscientific Advice in the Wastewater Sector)
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Project ActivitiesProject Activities

GoalGoal:: Major Risks for the Drinking Water Supply in the Greater BeirutMajor Risks for the Drinking Water Supply in the Greater BeirutGoalGoal: : Major Risks for the Drinking Water Supply in the Greater Beirut Major Risks for the Drinking Water Supply in the Greater Beirut 
Area are reduced by implementing measures to protect the groundwater Area are reduced by implementing measures to protect the groundwater 
contribution zone of the Jeita Spring from pollutioncontribution zone of the Jeita Spring from pollution..

1.1. Integration of water resources protection aspects into the Integration of water resources protection aspects into the 
investment planning and implementation process in theinvestment planning and implementation process in theinvestment planning and implementation process in the investment planning and implementation process in the 
wastewater sector (geoscientific advice in wastewater sector)wastewater sector (geoscientific advice in wastewater sector)

2. Integration of water resources protection aspects into landuse 2. Integration of water resources protection aspects into landuse 
planning (delineation of GW protection zones)planning (delineation of GW protection zones)

3. Collection and use of monitoring data concerning quality and 3. Collection and use of monitoring data concerning quality and 
quantity of water resourcesquantity of water resourcesquantity of water resourcesquantity of water resources

4. Support of the partner institutions concerning the implementation 4. Support of the partner institutions concerning the implementation 
of urgent protective measuresof urgent protective measures

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita Spring



Project ActivitiesProject Activities
Project Component 1Project Component 1Project Component 1Project Component 1

1.1. Integration of water resources protection aspects into the Integration of water resources protection aspects into the 
investment planning and implementation process in the investment planning and implementation process in the 
wastewater sectorwastewater sectorwastewater sectorwastewater sector

-- Support of CDR and other institutions concerning the prioritization of Support of CDR and other institutions concerning the prioritization of 
j ll h d i dj ll h d i d i l i fi l i fwastewater projects as well as the design and wastewater projects as well as the design and site selection for site selection for 

WWTPs, collector lines and effluent discharge locationsWWTPs, collector lines and effluent discharge locations; ; 
-- Support of CDR concerning the preparation ofSupport of CDR concerning the preparation of EIAs for wastewaterEIAs for wastewaterSupport of CDR concerning the preparation of Support of CDR concerning the preparation of EIAs for wastewater EIAs for wastewater 

projectsprojects, with regards to their impact on the water resources;, with regards to their impact on the water resources;
-- Preparation of Preparation of best practice guidelines for best practice guidelines for the implementation of the implementation of 

jj i h i l id i f h f di h i l id i f h f dwastewater projectswastewater projects with special consideration of the aspect of ground with special consideration of the aspect of ground 
and surface water protection.and surface water protection.
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Integrated Project ApproachIntegrated Project Approach

One of the main aims of wastewater projects is to protect (drinking)water One of the main aims of wastewater projects is to protect (drinking)water 
resourcesresourcesresources.resources.

In reality, however, many wastewater projects fail to meet this objective In reality, however, many wastewater projects fail to meet this objective y y p j jy y p j j
because the the planning of wastewater facilities does not sufficiently planning of wastewater facilities does not sufficiently 
integrate the need for  water resources protectionintegrate the need for  water resources protection..

►► failed investmentfailed investment

Reason: lacking geoscientific expertise during planningReason: lacking geoscientific expertise during planning

TheThe combination of financial cooperation (FC) and technicalcombination of financial cooperation (FC) and technicalThe The combination of financial cooperation (FC) and technical combination of financial cooperation (FC) and technical 
cooperation (TC) projectscooperation (TC) projects is a new approach of the BMZ (German Ministry is a new approach of the BMZ (German Ministry 
of Economic Cooperation and Development) that aims to overcome this of Economic Cooperation and Development) that aims to overcome this p p )p p )
planning deficit (pilot projct).planning deficit (pilot projct).

First project of BGR in LebanonFirst project of BGR in Lebanon
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First project of BGR in Lebanon.First project of BGR in Lebanon.



Project SetupProject Setup

TC project:
- Delineate GW/SW protection zonesDelineate GW/SW protection zones
- Assessment of water quality problems (monitoring)
- Risk assessment and recommendations for reduction of pollution risks

Water balance ► propose management options- Water balance ► propose management options

Advice to FC project:
t t t l ( t t h & i iti )

G
R

- wastewater master plan (wastewater schemes & priorities)
- WWTP site searching and related assessment of geoscientific risks
(karst features, tectonic movements, landslides, flooding, soil stability)

B

- EIAs (hydrogeological parts) for planned WWTPs
- recommendations for treated wastewater reuse (standards; BMP)
- recommendations for sludge reuse/management (standards; BMP)eco e dat o s o s udge euse/ a age e t (sta da ds; )

FC project:
Wastewater master plan > supported by BGR- Wastewater master plan > supported by BGR

- wastewater facilities design
- wastewater facilities construction

t t f iliti ti (2 ) h d d t WE

K
fW
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- wastewater facilities operation (2 years) > handed over to WE



Project AreaProject Area
groundwater groundwater 
catchmentcatchment 406 km²406 km²catchmentcatchment

Nahr Ibrahim
UpperUpper AquiferAquifer (C4)(C4)
UpperUpper CretaceousCretaceousUpperUpper CretaceousCretaceous

LowerLower AquiferAquifer (J4)(J4)

surface water surface water 
catchmentcatchment

JurassicJurassic

249 km²249 km²2628 m
Nahr el Kalb
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Status: May 2012

Nahr el Kalb



Project AreaProject Area

DEMDEM
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Groundwater SystemGroundwater System New geological map prepared by BGR

Upper Aquifer

76 km76 km²²

Aquitard
87 km87 km²² 149 km149 km²²

Lower Aquifer
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Where does Beirut’s drinking water come from Where does Beirut’s drinking water come from ––
Groundwater rechargeGroundwater recharge

High karstification in 
Cretaceous limestone

Groundwater rechargeGroundwater recharge

Cretaceous limestone 
(Faqra)
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Where does Beirut’s drinking water come from Where does Beirut’s drinking water come from ––
Groundwater dischargeGroundwater discharge

Jeita SpringJeita Spring
The main Source for Water Supply of BeirutThe main Source for Water Supply of Beirut

75 % of Beirut‘s water comes from Jeita75 % of Beirut‘s water comes from Jeita

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita SpringAwareness Movie „Beirut Waters“



Groundwater FlowGroundwater Flow
Mean travel timesMean travel timesMean travel timesMean travel times

~20 days~20 days20 days20 days

150 m/h150 m/h

10 days10 days
Lower Lower 
Aquifer (J4)Aquifer (J4)

7070--200 m/h200 m/h

10 days10 daysAquifer (J4)Aquifer (J4)

4 days4 daysUpper Aquifer (C4)Upper Aquifer (C4)
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Contamination Risks from WastewaterContamination Risks from Wastewater

Currently wastewater is discharged Currently wastewater is discharged 
-- into injection wellsinto injection wells residences with no wastewater-- into open cess pits orinto open cess pits or
-- into nearby creeks/rivers/wadisinto nearby creeks/rivers/wadis

residences with no wastewater 
collection and treatment

Infiltration of untreated 
wastewater into
highly karstified
Jurassic limestoneJurassic limestone 
(Faitroun)

►► microbiological contaminationmicrobiological contamination►► microbiological contamination microbiological contamination 
of Jeita spring of Jeita spring 
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Wastewater is typically „discharged“ through Wastewater is typically „discharged“ through yp y „ g gyp y „ g g
open cess pits or injection wellsopen cess pits or injection wells

Permeable areas of the Permeable areas of the 
underground are selected underground are selected 
so that the cess pits willso that the cess pits will

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita Spring

so that the cess pits will so that the cess pits will 
not need to be emptiednot need to be emptied
so often to avoid costsso often to avoid costs



High and continuous microbiological contaminationDbayeh raw water
(treatment plant)

Escherichia Coli
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Specific Problems concerning Wastewater TreatmentSpecific Problems concerning Wastewater Treatment

•• TopographyTopography (WW must be pumped up at several locations;(WW must be pumped up at several locations;

Jeita CatchmentJeita Catchment

TopographyTopography (WW must be pumped up at several locations; (WW must be pumped up at several locations; 

extremely high gradients)extremely high gradients)

•• ElectricityElectricity not available 24/7 (max 40%)not available 24/7 (max 40%)•• ElectricityElectricity not available 24/7 (max 40%)not available 24/7 (max 40%)

•• Large Large spacingspacing between residential areas (often only up to 70 % of a village between residential areas (often only up to 70 % of a village 

b i d b t t h )b i d b t t h )can be serviced by a wastewater scheme)can be serviced by a wastewater scheme)

•• Households cannot be forced to Households cannot be forced to connectconnect to WW collector linesto WW collector lines

•• Municipalities have begun to Municipalities have begun to constructconstruct WW collector lines without coordinatingWW collector lines without coordinating

with the responsible agencies (aim: divert WW out of the village)with the responsible agencies (aim: divert WW out of the village)

•• Their Their concept, materialconcept, material, etc. does not fit with KfW‘s/EIBs concept, material, ..., etc. does not fit with KfW‘s/EIBs concept, material, ...

•• GeologyGeology: karst, tectonics, landslides, rock slides, earthquakes: karst, tectonics, landslides, rock slides, earthquakes

►► wastewater master plan is urgently neededwastewater master plan is urgently needed

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita Spring
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Wastewater PlanningWastewater Planning
Implementation Procedure (how it should be)

In order to establish a wastewater scheme (collection & treatment), 
• a Wastewater Master Plan (WMP) has to be developed. This WMP defines the

p ( )

a Wastewater Master Plan (WMP) has to be developed. This WMP defines the 
target for a specific planning horizon (e.g. 25 years), i.e. what must principally be 
done to cover a certain area with adequate collection and treatment facilities. 
The WMP proposes several individual wastewater schemes It includes a roughThe WMP proposes several individual wastewater schemes. It includes a rough 
estimation of costs. 

• An initial site investigation for the proposed wastewater treatment plants (WWTP) has 
t b d t d t d t i th i it bilit (d ft i t l i t tto be conducted to determine their suitability (draft environmental impact assessment 
(EIA), especially on water resources). Based on this draft EIA an update of the WMP 
is done.

• The agencies responsible for planning in the wastewater sector (here: CDR, MoEW), 
according to the available funds, define which wastewater schemes will be 
implemented, what are the exact boundaries of these schemes and what is the time p ,
line for implementation. 

• The municipalities involved in the proposed wastewater schemes have to agree to 
the planned wastewater facilitiesthe planned wastewater facilities. 

• Tender documents are prepared and a consultant is contracted to build the 
wastewater scheme.
The EIA for the scheme is prepared by the consultant and discussed with all

Protection of Jeita SpringProtection of Jeita SpringProtection of Jeita Spring

• The EIA for the scheme is prepared by the consultant and discussed with all 
stakeholders (public participation)

• The wastewater facilities are built and transferred to the agency operating it (WEBML)



Wastewater PlanningWastewater Planning
Implementation Procedure (how it should be)

In order to establish a wastewater scheme (collection & treatment), 
• a Wastewater Master Plan (WMP) has to be developed. This WMP defines the

p ( )

a Wastewater Master Plan (WMP) has to be developed. This WMP defines the 
target for a specific planning horizon (e.g. 25 years), i.e. what must principally be 
done to cover a certain area with adequate collection and treatment facilities. 
The WMP proposes several individual wastewater schemes It includes a roughThe WMP proposes several individual wastewater schemes. It includes a rough 
estimation of costs. 

• An initial site investigation for the proposed wastewater treatment plants (WWTP) has 
t b d t d t d t i th i it bilit (d ft i t l i t tto be conducted to determine their suitability (draft environmental impact assessment 
(EIA), especially on water resources). Based on this draft EIA an update of the WMP 
is done.

• The agencies responsible for planning in the wastewater sector (here: CDR, MoEW), 
according to the available funds, define which wastewater schemes will be 
implemented, what are the exact boundaries of these schemes and what is the time p ,
line for implementation. 

• The municipalities involved in the proposed wastewater schemes have to agree to 
the planned wastewater facilitiesthe planned wastewater facilities. 

• Tender documents are prepared and a consultant is contracted to build the 
wastewater scheme.
The EIA for the scheme is prepared by the consultant and discussed with all
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• The EIA for the scheme is prepared by the consultant and discussed with all 
stakeholders (public participation)

• The wastewater facilities are built and transferred to the agency operating it (WEBML)



Wastewater Projects North of BeirutWastewater Projects North of Beirut Project Component 1 : Project Component 1 : 
WastewaterWastewater

Fragmented wastewater schemes because of lack of systematic planning > 
wastewater master plan neededwastewater master plan needed

(1995) (1995)?? ??
EIBEIB ItalianItalian

(1995) ??

KfWKfW

KfWKfW20112011

EIBEIB
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Concept for Tracer Test 1Concept for Tracer Test 1
V ti l fl

WWTP site selectionWWTP site selection

i j ti iti j ti it

Vertical flow 
through unsaturated zone

~ 360 m

monitoring sitesmonitoring sites
injection sitesinjection sites land surface 

560 m 

5 kg
3.95 km 2.8 km

initially 
proposed 
WWTP

140 m asl140 m asl

~200 m asl~200 m asl2.25 km

5 kg
70 m asl70 m asl

land surface 
540 m 
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Site Selection for Wastewater FacilitiesSite Selection for Wastewater Facilities
it i t l

• General criteria
• Geological/hydrogeological criteria BGR

criteria catalogue

• Geological/hydrogeological criteria ← BGR
• Financial criteria
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Site Selection for Wastewater FacilitiesSite Selection for Wastewater Facilities
it i t l

• General criteria
• Geological/hydrogeological criteria BGR

criteria catalogue

• Geological/hydrogeological criteria ← BGR
• Financial criteria
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Site Selection for Wastewater FacilitiesSite Selection for Wastewater Facilities
it i t l

• General criteria
• Geological/hydrogeological criteria BGR

criteria catalogue

• Geological/hydrogeological criteria ← BGR
• Financial criteria
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Proposed Wastewater SchemesProposed Wastewater Schemes

WW scheme 3

WW scheme 1WW scheme 1
WW scheme 2

new KfW projectnew KfW project
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Serviced area
• Jeita

KfW Jeita Project KfW Jeita Project 

• (Sheile)
• Ballouneh
• Aajaltoun Phase I : 35,000 PEAajaltoun
• Daraya
• Kleyyat
• Kfar Debbiane

BGR prepares EIA for all components of KfW 
wastewater scheme related to impact on water 
resources and impact from geohazards

Phase I : 35,000 PE
Phase II: 80,000 PE

• Kfar Debbianeresources and impact from geohazards

WWTP JeitaWWTP Jeita

Escarpment collectorEscarpment collector
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Project ActivitiesProject Activities Component 1Component 1

No efficient treatment plants yet in Lebanon but many in planningNo efficient treatment plants yet in Lebanon but many in planning
Need for good management of WWTPs:Need for good management of WWTPs:Need for good management of WWTPs:Need for good management of WWTPs:
-- capacity building at Water Establishments (GIZ project)capacity building at Water Establishments (GIZ project)
-- effluent water quality monitoring (WW lab)effluent water quality monitoring (WW lab)

t l h it l h i-- control mechanismcontrol mechanism
-- decisions concerning treated WW reuse & decisions concerning treated WW reuse & 

sludge management / reusesludge management / reuse ►► TRTR--2 2 BMP WW MgmtBMP WW Mgmt
-- standard for WW & sludge reusestandard for WW & sludge reuse ►► SRSR--4 Standard4 Standard
-- EIA guideline for WW FacilitiesEIA guideline for WW Facilities ►► TRTR--3 EIA Guideline3 EIA Guideline

Results presentedResults presented

Discussions with municipalities & investors (e g CIL Group)Discussions with municipalities & investors (e g CIL Group)Discussions with municipalities & investors (e.g. CIL Group)Discussions with municipalities & investors (e.g. CIL Group)

Remaining activity:     EIA for Jeita WWTP (hydrogeological & geohazards part)Remaining activity:     EIA for Jeita WWTP (hydrogeological & geohazards part)
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Reports for Project Component 1Reports for Project Component 1

Integration of Water Resources Protection Aspects into the Investment PlanningIntegration of Water Resources Protection Aspects into the Investment PlanningIntegration of Water Resources Protection Aspects into the Investment Planning Integration of Water Resources Protection Aspects into the Investment Planning 
and Implementation Process in the Wastewater Sectorand Implementation Process in the Wastewater Sector

Technical Report 1:Technical Report 1: Site SelectionSite Selection for Wastewater Facilities in thefor Wastewater Facilities in theTechnical Report 1: Technical Report 1: Site Selection Site Selection for Wastewater Facilities in the for Wastewater Facilities in the 
Nahr el Kalb Catchment (January 2011)Nahr el Kalb Catchment (January 2011)

T h i l R t 2T h i l R t 2 B t M t P ti G id liB t M t P ti G id liTechnical Report 2: Technical Report 2: Best Management Practice GuidelineBest Management Practice Guideline
for Wastewater Facilites in Karstic Areas of Lebanon (March 2011)for Wastewater Facilites in Karstic Areas of Lebanon (March 2011)

Technical Report 3: Technical Report 3: Guideline for Guideline for Environmental Impact Assessments Environmental Impact Assessments related related 
to Wastewater Facilities (draft)to Wastewater Facilities (draft)

Special Report 4Special Report 4: Proposed National Standard for Treated Domestic Wastewater National Standard for Treated Domestic Wastewater 
Reuse for IrrigationReuse for Irrigation

And several joint reports with KfW (e.g. EIA for KfW WW facilities)And several joint reports with KfW (e.g. EIA for KfW WW facilities)
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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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