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Verschiebungen der Angebotskurve:

Variablen, durch die die Angebotskurve beeinflusst wird:

Variablen mit Einfluss auf die Angebotsmenge Eine Veranderung dieser Variablen ....
Preis ergibt eine Bewegung auf der Angebotskurve
Input- oder Einkaufspreise verschiebt die Angebotskurve
Technologie (Fortschritt) verschiebt die Angebotskurve
Erwartungen verschiebt die Angebotskurve
Anzahl der Anbieter verschiebt die Angebotskurve
Beispiel: Riickgang des Zuckerpreises (Zucker = Input- bzw. Produktionsfaktor) > Kosten

Preis von
Speiseeis
(OMje
Kugel)

werden gesenkt > Eisgeschift ist profitabler > Anstieg des Angebots, da die
Unternehmer nun zu jedem beliebigen Preis gréiere Mengen produzieren und
anbieten wollen.

Angebotskurve 5,
Angebotskurve 5,

Zunahme des
Angebots

Angebotsmenge vc'n
Speiseeis (Kugeln)

Marios Angebotstabelle:

Preis von Speiseeis (DM je Kugel) Angebotsmenge von Speiseeis (Kugeln)

0,00
0,50
1,00
1,50
2,00
2,50
3,00

b WN-=00

Marios Angebotskurve:
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Preis von A
Speiseeis

Marios Angebotstabelle:

is (Kugeln)

Preis von Speiseeis (DM je Kugel) Angebotsmenge von Spei

0,00
0,50
1,00
1,50
2,00
2,50
3,00

NHBWN-=-00

Marios Angebotskurve:

Press von A
Speiseels
(DM je
Kugel)
3,00

] W ]V S NS e S WA A T S <
0 1 2 3 45 6 7 8 9 1011 Angebots
menge von
Speiseels

(Kugeln)

Zunahme
der Nachfrage
S e

der Nachfrage
-~

Nachfragemen;e
von Speiseeis
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Variablen, denen man — in unterschiedlichen Richtungen — Einflusse auf die am Markt nachgefragten

Mengen zuschreibt:

Variablen mit Einfluss auf die Nachfragemenge

Eine Veranderung dieser Variablen ....

Preis
Einkommen
Preise verwandter Guter
Vorlieben, Geschmack
Erwartungen
Anzahl der Kaufer

ergibt eine Bewegung auf der Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve

Beispiel: Eine angesehene medizinische Gesellschaft verdffentlicht eine neue Erkenntnis: Leute mit
hohem Verbrauch an Speiseeis leben gesiinder und langer. Folge: Veranderung von
Vorliebe und Geschmack > die Nachfrage nach Speiseeis erhdht sich > es wird zu einem
hoheren Preis mehr Speiseeis gekauft > Nachfragekurve verschiebt sich.

Variablen, denen man - in unterschiedlichen Richtungen — Einfliisse auf die am Markt nachgefragten

Mengen zuschreibt:

Variablen mit Einfluss auf die Nachfragemenge

Eine Verdnderung dieser Variablen ...

Preis
Einkommen
Preise verwandter Giter
Vorlieben, Geschmack
Erwartungen
Anzahl der Kaufer

ergibt eine Bewegung auf der Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve
verschiebt die Nachfragekurve

Beispiel: Eine angesehene medizinische Gesellschaft veréffentlicht eine neue Erkenntnis: Leute mit
hohem Verbrauch an Speiseeis leben gesiinder und langer. Folge: Veranderung von
Vorliebe und Geschmack > die Nachfrage nach Speiseeis erhoht sich > es wird zu einem
héheren Preis mehr Speiseeis gekauft > Nachfragekurve verschiebt sich.

Preis von
Speiseeis

Zunahme
der Nachfrage
=

0 Nachfragemenge
von Speiseeis
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Beispiel: Katrins Nachfragetabelle nach Speiseeis:

Preis von Speiseeis (DM je Kugel) Nachfragemenge von Speiseeis (Kugeln)

0,00
0,50
1,00
1,50
2,00
2,50
3,00

12
10
8
6
4
2
0

Katrins Nachfragekurve fiir Speiseeis:

wauInayepiarn,
Nachf halla:

CINE TAUEIE 1Ul U ZUSaniienygenunyger yWenepaans Quieiprens ung
Nachfi

Nachfragekurve:

Ceteris paribus:

Ein Graph fir die Zuordnungen von Glterpreisen und
Nachfragemengen

Der lateinische Ausdruck fir ,andere Dinge gleichbleibend” wird als
Erinnerung daran verwendet, dass alle anderen als die gerade
Untersuchten Variablen annahmegemaf konstant bleiben.

Beispiel: Katrins Nact nach
Preis von Speiseeis (DM je Kugel) Nachfragemenge von Speiseeis (Kugeln)
0,00 12
0,50 10
1,00 8 9/42
1,50 6
2,00 4
2,50 2
3,00 0

Katrins Nachfragekurve fiir Speiseeis:

Katrins Nachfragekurve fiir Speiseeis:

Preis von
Speiseels
(OM je
Kugel)
3.00

Y

| IS 1) RIS ) M

Seite 9/42

Seile 9/42

6 7 8 9 10 11 12 Nachfrage-

menge von
Speiseess
(Kugeln)
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Kreislaufdiagramm: Ein visuelles Modell, das zeigt, wie DM oder Dollars iber Markte zwischen
Haushalten und Unternehmungen flieRen

Einnahmen E?ﬁk km_" < Ausgaben : D
= > verkaufen -

Guter- Giter-

verkaufe m Haushalte kaufen Ksufe

Arbeit,
Inputs fir die Boden
Produktion :A:atl?m:tka o <und Kapital
»  mUnternehmungen '
Lohne, Miete Einkommen
und Pacht, kaufen q
Gewinn » = Glterstrome
—» = Geldstrome
Preisvon A
Speiseeis
(DM je Gleichgewichtspreis Angebot
Kugel) O
2,005 eCe—————— Gleichgewicht

Nachfrage
Gleichgewichtsmenge
<
G ] i 1 | i e 5 I I S >
01234567 8910111213 Menge Speiseeis

(Kugeln)

sl S5laiYl 23gaill 1.1

ool VI (ool2Y) 3eed) Figure 1
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eng.capital stock
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1990! 1991 1993},_,.,,,,1993&,,;, __199_4{ 1995
1,044 990 1,006)  1,021] 1,043 1,068
1,044 %8s 1,002 1017] 1,037 1,062,
1,044 981 998 1,014 1,031 1,056 |
1,044 977 994 1,010 1,025 1,049
1,044 1,044 990 1,006 1,021 1,043
1,044 1,044 985 1002 1017, 1,037
1,044 1,044 981  998] 1,014 1,031
1,044 1,044 977 994 1,010 1,025,
1,044 1,044 1,044 990 1,008 1,021]
1,044 1,044 1,044 985 1,002 1,017
1,044 1,044 1,044 981 998 1,014
1,044 1,044 1,044 977 994 1,010
1,044 1,044 1,044 1,044 990 1,006
1,044 1,044 1,044 1,044 985 1,002
1,044 1,044 1,044 1,044 981 998
1,044 1,044 1,044 1,044 977 994
1,044 1,044 1,044 1,044 1,044 990
1,044 1,044 1,044 1,044 1,044 985
1,044 1,044 1,044 1,044 1,044 981!
1,044 1,044 1,044 1,044 1,044 977,
1990 LR 1999 2000*
- 20887| 19,622 20,182 20,671 21091 20842 21716
23,081 21,002 20,357 19,874 19,549 22,308 19,357
21,437 23,378 22,814 22,281 21,781 24,831 20,892
18,919 20,859 21,601 22,355 22,836 22,156 23228
16,148 17,746 18,365 18,965 19,547 18,849 20,660
15,541 16,350 16,480 16,658 16,890 17,367 17,539
13,191 15,464 15,567 15,681 15,812 16,426 16,135
11,253 14,046 14,322 14,575 14,808 14,920 15,221
8,000 11,341 11,899 12,423 12,911 12,046 13,763
7624 8,587 9,071 9,557 10,045 9,121 11,027,
6,696 7,164 7,305 7479 7,691 8,245
4913 6,316 6,359 6,422 6,507 6,745
4589 5165 5301 5428 5548 5,770|
2,861 3,546 3,750 3,950 4142 4497
2,060 2,791 2,759 2,843
2041 2850
437 210,486

At
Quelle: Badan Pusat Statistics

* fortgeschrieben

O e doamr B I falgall fouas ®
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el pidly Sl el ¢ st Ltnn (52 LS LY s (J5b

ki e 1990/ 1991] 1992] 1993 1994] 1995/ 1996/ 1997 1998 1999 2000
iffers . 3.030{ 2.972] 2.913| 2.855| 2.833] 2.812] 2.790] 2.745/ 2.700| 2.655| 2.610
Kindersterblichkeit ** 68.650/ 63.790] 58.910| 54.000 51.870] 49.740| 48.240| 46.740| 45.230| 43.730| 42.210
Lebenserwartung *** 61.220| 62.550] 63.930] 65.360] 65.810, 66.270| 66.600| 66.930, 67.270| 67.610  67.960

* Anzahl der Kinder, die pro Frau zur Welt gebraucht werden
** Anzahl der Todesfaelle bezogen auf 1000 Geburten

*** zum Zeitpunkt der Geburt in Jahren

Quelle: U.S. Bureau of the Census, Tab. 10 und 28

e 335 e IS Jay g Wlall bl Osbabait Ligil (3 o) e b1 OF 2 3 8 02y by
Sl Slrgidl clad) o bais 710 Jem contsinal L 2l b e Bl 3:LiSy Lasl 53059 1))
1991 ple (3 749.7 dl andi ods canis)) 97T ple (3 Jodd s Loy Gle 49 515 o alesl ol
1998 ate 3 757 4
Cd Ao s 1B I Jalgall s ®

Qe 7 mn buss] (3 odeis & ol Sl Feaal) 3ol oY) by ) S o ) pshadll s
By ek oLV s ez OF Bl o gy AU 0 1989 ple (3 "0 35" e L] chaamy
T3l Al 05 odlel ISl (8 e 98 Ll shaadd sasdll LY (i e b sVl il adges
ele 3 35dse 1000 S50y - 145 o 2i) Lassi] (3 gy ST JULYI @iy (3 pdid) o
FRG :mjad) a8 Jodl o w5 el Iy Y aed)l oda OY By 1999 e 3 43.7 ) 1971
2y ¢ Slatll saeall SLY Gy (oS ptsaal ¢ 5T 80 5T pligl Sgd w3l b (1999: 5
wdll 21 ¢ ¢ ol o¥aal plsa WG Sl e Jeadl 80 pad Pl ol IS (3 s
Al (3 U

72 i 69 1155 4w e

12 i 74 170 g ad) e

75 tinn 75 3sb iyen) adl @

68



o bawsiai] 3 B! Ledl 312 2 14 VENSIM

Graph for Geburtenziffer
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-0.47% -1.90% -1.40% -1.00% 0.74%|  -14.69% -0.73%
-0.49% 2.28% -0.16% -1.68% -2.35% 2.10% -1.26%
-0.55% 6.09% 5.25% 4.57% 4.02% 10.55% 321%
-0.45% -1.78% 0.80% 3.05% 4.91% 5.22% 7.34%
-0.33% 0.04% 0.13% 0.14% 0.04% -2.99% -0.47%|
-0.19% -6.40% -4.94% -3.40% -1.78% 0.61% 1.64%
-0.23% -0.97% -2.39% -3.42% -4.10% 5.96% -4.47%]
0.20% -7.05% -4.83% -2.86% -1.10% 16.06% 1.85%
0.33% 6.63% 5.49% 3.92% 1.92%| 3.87%| -3.19%
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NA
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Budget for Lebanon: $141 millions e

Water Economic Growth

More than 6,000 low income families in host

Improved access to potable water supply for i .
P P PRl communities benefit from technical

more than 120,000 Syrian refugees and
around 300,000 Lebanese people in host
communities.

assistance in the production and marketing of
agricultural products as well as handicrafts. In
the past three years, USAID's agricultural and
rural tourism activities have created more
than 6,750 jobs, 2/3 in the most vulnerable
and host communities.

Community Resilience O O o

P e T

Activities focus on increasing positive interaction
between Syrian and Lebanese youth and creating
platforms with key community stakeholders for
peaceful resolution of disputes.

Education

Supports 50,000 vulnerable public school
children, 30% of whom are Syrian, to improve
their Arabic literacy skills.

392,024 individuals benefiting from improved public
services and infrastructure.

Paid fees for 28,000 non-Lebanese and 50,466
Lebanese students to attend public school in

2015-2016. 258 joint host community-refugee activities involving
1,364 Lebanese and 996 Syrian participants.
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The European Union 52

1) Promoting growth and job creation;
2) Fostering local governance and socio-economic development;

3) Promoting rule of law, enhancing security and counter terrorism
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Support to Municipal Finance Programme

Editorial Sections:
« Lebanon
Regions:

* Lebanon

Budget € 20 000 000
Financing instrument ENPI
Date of project 2012-2017
Implementing partner

Ministry of Interior, Council for Development and Reconstruction (CDR) , Economic and social Fund for
Development (EFSD)

Beneficiaries
Municipalities and Union of municipalities in the North and in Bekaa
Show left menu:
Project Category:
Multisector

Latitude:

33.898550
Longitude:
35.522600

Country:

Lebanon
Www.eeas.europa.eu
Source URL:

http:/feueuropaeeas.fpfis.slb.ec.europa.eu:8084/delegations/lebanon/7902/support-municipal-finance-
programme en

unicef &
S UN) dsiall po X desli dobiio g2 9 (UNICEF) Cduigd! 5.3
Since 2011 ;| US $ 6.7 Billion
A: Every child survives and thrives:

1- financed 54 ministry positions and central levels to create electronic platform (information

manger,nurses,programme staff)

2-revitalized the baby —friendly hospitals initiative in 12 public hospital

3-US$1.36 million for vaccine :UNRWA and UNHCR recruited 27 vaccinators (measles cases)
B:Every child learns:

1- heating more than 500 school in winter

2-cash assistance for transportation
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C-every child is protected from violence
D-every child lives in safe and clean area

E- EVERY CHILD HAS AN EQUITBALE CHANCE TO LIFE

my Lebanon UNDP 54

Support to Host Communities in North Lebanon in
the WASH Sector

Achivements & Expected Results

Identification, implementation of water supply/storage works and commissioning and handowver

of works to North Lebanon Water Establishment

Issues & Difficulties

-Political instability and security situation in the country
-Lengthy process for licensing for works

-Site conditions do not match initial ESFD assessment

Donor
Donor Amount
SDC $826.901.87
GoG $2148717.47
BPRM $2.268,000.00
GoG $3,562,697.50
Total $8,806,316.84
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2-Under the supervision of CEDRO Team, design the systems and select the most convenlent

technology per Identifled site;

3-Draft ITB TORs for street lighting poles, PV systems, Pico-PV and SHW.
4-Procurement, Installation, and commissioning of RE systems.

Issues & Difficultles

Access to Implementation sites under security constrains

Donors

Donors & Budget

UNHCR $1,616,947.85
NET $1706.400.00
Total $3,323,347.85

Target Groups /Beneficlaries
Lebanese Citlzens

Vulnerable Groups

Lebanon Host Communities
Support Programme (LHSP)

Overall Achievements

By the end of 2017, LHSP has implemented around 474 projects, targeting152 of the most
vulnerable localities in the South, Nabatiyeh, Akkar, Baalbek-Hermel, Bekaa, and Mount

Lebanon Governorates.
Beneficiaries reached:
Over 1 million Lebanese

Over 500,000 Syrians

2016-2019 New Agreements USD
Netherlands $21,.800,000

UK-DFID $42,200,000
Germany-KFW $15,800,000

Norway $1,800,000

ILO $5,000.000

Total $86,600,000

(Published December 2017)

Supporting Lebanese Communities, Promoting
Stabilization and Social Cohesion in Lebanon -
Access to renewable energy applications in Akkar
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Achievements & Expected Results

The Implementation team (Fleld Coordinator and Driver) In Akkar will work under the direct

supervision of CEDRO Project
Manager.

In addition to the preparation of all logistics (recruitment, rental of office and car, ...), the main

activities of this phase are as follows:

1-Visit all potential sites/beneficlaries In Akkar, determine and document the exact locatlon of
all sites; The actual locations/beneficlarles of the project will be selected upon completion of
detalled assessment and In close coordination with UNHCR and other partners. The activities
will need 1o be presented at and endorsed by Akkar Community Support Projects (CSP)

Commitiee.

2-Under the supervision of CEDRO Team, design the systems and select the most convenlent

technology per Identified site;

3-Draft ITB TORs for street lighting poles, PV systems, Pico-PV and SHW.
4-Procurement, Installation, and commissioning of RE systems.

Issues & Difficultles

Access to Implementation sites under security constrains

Donors

Donors & Budget

UNHCR $1.616,947.85
NET $1.706.400.00
Total $3.323,347.85

Target Groups /Beneficlaries
Lebanese Crizens

Vulnerable Groups
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Budget

Project budget total by year approved at the project level to date.

£140M
£120M
£100M
£a0M
£60M
£40M

£20M

£0.0

1 ! 1 1 I
FY16M17 FY171a FY18/19 FY 1920 Fy20i21 F21/22
Project Budget

£151M
2019/2020
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Sectors

Sectors groups as a percentage of country budgets according to the

Development Assistance Committee's classifications.

|
0 10 20 30 40 50 60 70 &l 30

B Disaster relief [ Education M Government and Civil Society W Multisector
W Other Social Infrastructure and Services [l Others

Mow showing projects 1 - 20 of 24

Policy Relevant Evidence Products (PREP)

UK Department for International Development

To increase the use of high guality evidence to inform policy and programmes in DFID through the production of
research and policy mapping analyses, evidence synthesis papers, systematic reviews and the funding of coumntry

specific research projects.

Project ldentifier: GBE-1-2042806 Activity Status: Implementation
Start Date: 26-06-2014 Total Budget: £5,128,9232

Prowvision of Technical Assistance to the Syria Crisis Response

UK Department for International Development

To improwve the humanitarian adwvisory services and Monitoring & Ewvaluation capacity to support the response to the
Syriaflraq crisis. Monitoring and evaluation is a critical tool to ensure learning and enhance capacity to undertake the

ability to deliver. Expert humanitarian advisory support is critical to sound decision making.

Project Identifier: GBEB-1-204516 Activity Status: Implementation
Start Date: 19-02-2015 Total Budget: £17,699,994

Support to the United Nations (UN) Relief and Works Agency for Palestine Refugees in the
Near East (UNRWA) Syria Emergency Appeal

UK Department for International Development

To provide essential humanitarian support to Palestinian refugees in and from Syria (PRS) affected by the ongoing

Syrian crisis.

Project ldentifier: GB-1-204535 Activity Status: Implementation
Start Date: 24-04-2015 Total Budget: £49,600,000

British Council - Lebanon

UK - Foreign & Commonwealth Office

Contributing to shared prosperity and development through projects which support the skills and employvability of
young people, strengthen English lLanguage teaching and Llearning and increase collaboration in higher education and

research.
Project ldentifier: GB-GOV-2-BC-LB-09 Activity Status: Implementation
Start Date: 01-04-2016 Total Budget: £8,086,.361
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AVSI
LEBANON

Present in Lebanon since 1996,
AVSI implements emergency
and development programs

for vulnerable Lebanese

and refugees. Its activities
range over different sectors.

Education

Teo improve readiness, retention and
inclusion of vulnerable children in
school, AVSI Lebanon implements
non-formal education activities. For a
protective environment, children receive
structured psychosocial support and
schools’ infrastructures are rehabilitated.

Job creation

AVSI supports youth to access

job opportunities with technical

and vocational training courses,
employability services and soft skills
classes in collaboration with a network
of 500 micro, small and medium
enterprises, 30 public technical schools
and more than 10 community-based
organizations, to strengthen linkages
between youth and the market

Agriculture

AVSI works with young Lebanese

and Syrian refugees to provide them
with specialized skills to work in the
agricultural sector, key for the country’'s
economy

Assistance in Informal

d Settl arTs)
Refugees of the ITSs of Hasbaya and

Marjayoun receive basic assistance,
shelter, sanitation and protection services
to help them meet their basic needs and
improve their living conditions.

AVSI Lebanon is building "Fada2i”,

the center in Marjayoun designed to
meet the needs of the local community
and provide the population with a safe
environment to gather, play and study.

90

AVSI

5.6

Peaste far dovelopment

Lebanon

Staff

170

local staff- 157
expatnates: 13

16,441,445

22,093

indirect: 110,465

children supported
Local partners

+50

among which: UNICEF, FAO. EU.,
AICS, the Ministry of Education and
Higher Education (MEHE), the Mmnistry
of Agnculture (MoA), the Ministry of
Social Atfairs (MoSA) and Biladi NGO.
Datas as of 712 200
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Q\g@ Food and Agriculture Organization of the United Nations (FAO) 5.7
budget=$50.5 m

List of Ongoing Projects and Initiatives
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Support to Women Cooperatives and Associations in the Agri-food Sector of Lebanon

The Forest and Landscape Restoration Mechanism (FLRM)

Update of the National Agriculture Strategy

Support to the Regional Collaboration Platform of Water Scarcity Initiative to increase water productivity

Support to strengthen national capacities of Producer Organizations in the NENA Region (Lebanon, Sudan
and Sultanate of Oman)

Scientific and Institutional Cooperation to Support responsible fisheries- EastMed ECY9

Improved Water Resources Monitoring System/Integrated Water Resources Management at regional level
in Lebanon

Rural Entrepreneurship Academy

Promotion of Good Agricultural Practices, Including Integrated Pest Management, to reduce agrochemical
pollution in upper Litani basin

Prevention of Agrochemical Pollution in the Upper Litani River Basin
Implementing the 2030 Agenda for Water Efficiency Productivity & Water Sustainability in NENA
Establishment of a food contamination monitoring system prototype in Lebanon

Enhancing resilient livelihoods and food security of host communities and Syrian refugees in Jordan and
Lebanon through the promotion of sustainable agricultural development

Assessment for replacement of illegal fishing gears in Lebanon
Smart Adaptation of Forest Landscapes in Mountain Areas

Promotion of Agricultural Livelihoods and Employment through Investment in Land Reclamation and
Water Reservoirs

Upgrading the Technical Agriculture Education System in Lebanon
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ILO: International Labour Organization 58

2019

Informal Economy and Vulnerability Sample Survey to assess the
labour market impact of the Syrian Refugee Crisis in Lebanon >

1 October 2018 - 31 December 2019,

The ILO is commissioning an Informal Economy and Yulnerability study, targeting the
most vulnerable populations among Lebanese, Syrian Refugees and Palestinian
Refugees in Lebanmon to provide currently unawvailable information on the supply and
dermand sides of Lebanon’'s labour market.

SKILL-UP Lebanon >

1 August 2018 - 31 December 2019, Ethiopia

<xre L LMEP

Reforming the End of Service Indemnity scheme in Lebanon’s
private sector into a pension system for old-age, disability and
survivors >

2 January 2018 - 30 December 2019, Lebanon

The project aims to establish a pension system for private sector workers to provide
periodic benefits in case of old-age, disability and death.

Improving Livelihoods for Palestinian Refugees in Lebanon: Better
Access, More Opportunities, Enhanced Capacities >

3 July 2017 - 21 July 2019, Lebanon

ILO and UNRWA launch an entrepreneurship and self-employment project among
Palestinian refugees in Lebanon to facilitate their entry to the labour market.

Lebanon Labour Force and Households’ Living Conditions Survey

2017 >

1 March 2017 - 31 July 2019, Lebanon
quis X9 dasJl labiall Olblii/ auii 5.9
P, iyl V1 ey 281 ST sl 3l Ol (3 et 25l lrad) bl (il s ¢ YLV e
ST i e (Collls lall—azl—a Rl —aseall—obaldls ads ) ol gl

DA et L&,fﬁ@)\ ks

.5,LY) QLQ.& R ,g.)riJ\ ol WT:J QM\ DRSS A

92



(sl Jas W 2 ) mplad) o bigradly b gell Lo Y Los 03 gl IS et (s2LasiV) sl .2
3L ShLl e Slyls, el (s9illy SVl el dadl) 3

(life skills,communication skills, professional skills)

e V1 BIS” e Lol daslieg Unpslas (3 5Laze¥ @ Lo 31 2y dndin 93, sl b mplie 1 oz

) 2l SE e 55 1 Logas

93



Ol 3 ) edadl o3

olid o8 wisall adaiill g3ly 6

() 03 slas tilauly wousl)

g 93 bhzallg gisoll adbidl] 427 6.1
b bl st O 3 "GN (bl psgdl el et e sl bl oy Sllay Rl A Y

Fb L Sage S o) i slizeY) Wsgedl e 0al) o e psi "M ol 01 e diey pagdl
Lags g9 e ekl O 13 G5 oo ) e Leasady Ol el ooy mn pshas T glay mllaall
b ae Gt Ko 13 ag WG Lo olzel (Urbanisation) J) mlbes cf ezl pogdld Wi jslas
erleedly el ¢ oloar Vg cosbasVl pladl oo ddlsll Slelbadlly b sl w5 ane 34 (3 an koo
G W BB b L L3 b e e S 3 Led Jes 3
oda gimd 2 Jo glad e Yy e byl 36 cs Interdisciplinaire))ololasy)

: g’wuj @Fonctionnel) )@” ;L,;\M;l %;1 Al & wlelkil

PENUERCS DY IEICS ROV ALY £y e polass! QAN o) OF aaxal) eal) oda glis
B el Y o ALY obians T el 1 S S ag ety TS n el e
ol plansl Colo b dealall ool sas a ga il sl nadl slast o 3lakl I Civil) )
bl TS s s o sl bl aaill e [ 2k U Urbaniste) Ji ) g

R WEERN RV

1)3Yly cielem V1 dnall e blobl ot o Wil L5 3hanll joladl a3y Ll 1)13) 801 ot
i3 9dlly Gl gl o amg¥) adane Bygn llans Jo syt Vol ey bb2 £ ix Lapby d3lasly

Ol iy Labosliling . dusdl bloll ol §50e pb ol 3.50Ls M & Lo IS ((Infrastructu )

94



Jgogeg A2

g dlane ) Jaloik o dagled (54

5

| poosd JUE s (3 Leessy pskall 5105 ks Lo U5 sl

}ﬂ.,vd

ol

mmwmmm.._.mmmmﬂw i 1 _a ﬁﬁ
i
i

95



L @ ol edoxdl a3l

dabriall e dbliall 5 ,5lall O )1 5illg lpillitiulg 6 30 J9X ibliol] adbii-gio 5 Jax> 6.2

..“j:ij“ VUE AT Jugeidll il 30 e |
pitis || gl B JoU Blotial! paldid g o i e
abill i 3bliall daliiadl pb Sloliall Byatadl wiyldilg : 4
tu-d-l::ﬂuﬂaww
i 18 gail o ol luma -
Jﬂ-\:* 1:\@:—‘: o el fatind Juley paaaill jlig el
casiyld Aol absl) oy (67 ) sliall gl yrn Jacifly claifl pulna 2L}
Al gyl Akl pall gzl
us: i ’d’jm- "dJu..\..l “ﬁlfl.f:*m 0 i) il pabiidll (1gild a0 11 p3y) el gild ye
alwl s gl :‘UM:J:D-;EMJ ol Jog s el sl B il 73 .,,.uml.n.ll ooild yao satil Jals Bpa Y asand
ErTRA 7] w\)‘ﬁ:: i ks o oty hend P (4 Bl Aauil) pi Bl
uﬂ st.'ﬁ:,, Hratiesd o il L1l s i gl :-h-;m..um
ol Jaleg A | Y =1
ol W-I:ll.nﬂntmm‘lar wuw”pﬁdnl"“
[R5yl _:\..'.:I
iohll ol 165 gal ol ase Bjger v | 1158 sama e e
[erw (155 &Ll pn) [Nl mgni} el b are ol el
| — T | —

o> Al K&
LoS Ly —wy pals a8 ool & @
B>pdS  ugdadS (tudiyi Jammo gr*a

(=]
ol e A gl pwldS L_>pb La by Aol .' =

bglJlsyg g 1=

P Bl—dy & —woy s |E

o uey Cowdl Byl de.ﬂ‘:qu | TP _)g_puij‘:g..ﬂg La_..u.a.u.lbm <
ol ddiga e gol—ull =[]

> Jlmge 4 s> Lwlell J_we dayuadine | =[O
L—ses o—wid 0wy ghomllJame g ape wlals o[>
be—lo i =ldll Joyl 56 i 5|—

a sl X : B

b gl Limdaow | <[]

os—aldll asl_oJl L5 | x4 >y by g o

Jol§ [y 830 J3Y cunhi @bl aualyll sac
pousll lgabi 1 &Ll gblll sas |

418 pguyll § 38 ) gl

dahis GhUl el sus

dabio yé @bUL o)l sae

96


https://legal-agenda.com/uploads/%D8%AC%D8%AF%D9%88%D9%84%20%D8%B2%D9%85%D9%86%D9%8A-%D8%AA%D9%86%D8%B8%D9%8A%D9%85%20%D8%A7%D9%84%D9%85%D9%86%D8%A7%D8%B7%D9%82%20%D9%84%D8%A7%D9%88%D9%84%20%D9%85%D8%B1%D8%A9%20%D9%88%D8%A7%D8%B3%D8%AA%D8%AB%D9%86%D8%A7%D8%A6%D8%A7%D8%AA%D9%87%D8%A7%20%D9%88%D8%A7%D9%84%D9%82%D8%B1%D8%A7%D8%B1%D8%A7%D8%AA%20%D8%A7%D9%84%D8%B5%D8%A7%D8%AF%D8%B1%D8%A9%20%D9%84%D9%84%D9%85%D9%86%D8%A7%D8%B7%D9%82%20%D8%BA%D9%8A%D8%B1%20%D8%A7%D9%84%D9%85%D9%86%D8%B8%D9%85%D8%A9.jpg

ol Jlais 39 ol pisiall by 5 6.3

A JRiG daBill pé G BUL

Jueer iy el Al 1581 o0 85.5%
zk
T o p— = ensssamabive olyl;d gt jolo dakis yé ddhio goom e cast o adkaa
i 45l @ulse O ad‘m,-:nub.al:l gallpehﬂﬂdngludaﬂoc- ps-metwam«hw- powa; dabiio -

Ol S 2 3l ki) ko> Figuive 8

97






R L}"d" V,u\ c;\j

ey Jadd] g8 4l saell Gl 6.4
O e Jaa) e B EA A La) gy Gald Hh ddhaie G A 5 gl ol
Jajy By il s s maal Gaad 8 Gsdaey %0Y Jlie b je y Jladd) ililae b
Taai pxk Judy (Y0¥ Zi i Jlad) e A ald e Gl 3 e sl 05
)32 e (5 sie o ma ) o s Jladd) il 03 S el A Gapd
umums@u 5 Opetall 222 Clial

Lla,)ud)uan u.\a.“ uaudr\.usdw‘ @LGLMQAM\,]\ 4..\&4)]‘ ‘_,LlLu]‘ (s g
‘\.x;\,chLSs,M|°_ﬁ«u;‘bh» LR JETEENIPL I PN q.laallu.hdl_),.);nlldmsl
-qJYtStJ,H,GJlSGWlLAQJu-\AO,JM‘ A.L!laaq.!@u.\a

0l 109 Jalu dihia 8-
shadll oy 60 1) e Sladd jo dahaie 4 -
£y %Sl ddhia -

f5 iy O] f0n 58 dikaia & -
Py :U_)ﬁjiﬂa.uq.!—

¢ s 1Al ddhie A -

toagmd y il el ¢ LLa dilaia i -
(o Jiha) e Aailaa S e clla : e dikie Cliaidie b -
¢ gin gl JSe dihie -

¢ Lla) \Se dikia b -
sl bl dalaia A -
Joal :alla gl g dihaie b -

i) dalsily paolucill 32 4S 6.5
dakass o sl QbS] IS -

] el L
Uwaé
: paauali dlus) -
e lgdyai a,’“"*’ i

Lﬂl—'ﬁ“i"—“ﬁiﬂll o

eadll ada
o
Ll dppall

_ Sl mabiial)
St o

si\s}el-'\-n-:
Y 24 5 - " iy o
) dalbi' e Jlﬁ""y ms;b—:ﬂ e by e
m ad e udy—ai ( Jiillg dslatl J g
Lai]
bl gy JEERS
of Jalsll Lok e
lgis 2j Taslgs

100 038y o ll paaiall JeH) ;_,qu.n

Aalall Jliiofl ig 28 e oLy agaupar pailad] N claci] s ela el
o] slalls el s lasliine  golarsiiine  golaisiilne  cudl  pellihloud olllsle s Jllsgblisle s plallgie  alellgse sl
Guetig  dlbliy  osbdlibly  dplalliusigl pal pbideds plalale  guetigl  olaiflgulma  oWuilEly  dolal JadWidly AbAIEke Jaalils Jall el
Jlauddl] dBblons g yilly dgalul gl dglasy plag S slacyly liglatlly

kil 2ubil Figure 9

99



widall asiitll Guai J SHlall 6.6
(https://www .localiban.org/IMG/pdf/Chapter4_A.pdf)

sl s Fandl
G N KD Slaapd 2500
ok dilaie - g Ailale .
Sag i a2 @
SIS ralS L gy Ly A L .
Sy s — A0 D 2 .
Al 5 gt o
Glaa Gkl - e
Ala U - At S e |
b W |

; o . mpatﬁ oniale
as /o, Apiahoun Chmistar aalhak

R s Jaten et e s g
= aoa il U

Aol oY A e ad e ikie *
A e Jadel S aigihas @
My pdpjiloss W

S 1 el 86 s
e

—

\\—//

Gl han \7

b By 2 e A pandl saaill Aluald Aikaia ‘

100


https://www.localiban.org/IMG/pdf/Chapter4_A.pdf

Ol 3 ) edadl o3

Jlall daill 5 &gyl s laall g dludl g deliall oS ol Jill 08 5300 @S0 bl b ¢ Jlozll dibnio cliac|  6.6.1
ilally goad Ji B 5iaa AlSe galijhy JLedl dilaia plas) Y-Y-¢
Al agladl) g 4 gal) (a jlaall g Aabsad)

Laaley bl JS5 Aalall liwgall g Apal) 2gen S50 o) aahy Alda o gl
3 ) Bl elaal) y gl g gl momaad Jab e ¢ 8o 5 Jlad)) dilia e
Adlid) o3 4ie

WD) Gaias Sy s ) LS ) 34013 g 8 o el o2a J35 O Gany el
Ol Ae il A 5a o o (5f Jiy 63 pealls ey el e Al
L) g

el )b e mllal pals 2a

Clelaill J8 Jady caa Jlel Jgoa Gaua o5 o) Gang Agaall Gl jla dihaie 438 ()
.&\Sﬁa&,)&a‘)&'\@

(o 0030 a0 iy U ecpuand Aaaty Gald k(e Jali sale) die Gl Y e
On 3 A8 a opali g s pand Ball el sy e i) s dlde) Pla
slatly ay Lasiy) Ljpgw oladly aaall dSu dad Jaali sole) pay JLjsmy @ I
VI PR U VIR PR CPSINA PIT PEQUUIR PEEN [ [ ' A [RUTARR. PRy (AP
S agadl) (pali o Jand iy cdlld G aily ailad) Ji 8 Aaga Aiplay gkt (i ke

had diasly G i a8l gay () laa e 4y g el

101



Ol 3 ) edadl o3

G 3N ol ed L Jlad)) daale i dcliall dpanl 45 e o any SIS
m U Al el ey odBl 25 a8l e ks Dl sall 35k lial S5

sed -berall g5 el gai oo i JS U8 oal o Amad ald e dikie e oS0
s epala JSG (b LS Lla el e Jand s Jlaal 138 8 Gita U ey a3

Yoo o yls i g — (08 iy jell) dungd o
VoA (e VT8 daiia LO215-RPT-12-REV A

el Y1 a AL Adasd g g - £ = Y1 e Al ALLED Alasd
) ol

Ot pinsal 5 (g ANy Blbliad WS Ll Lali) o) Cum e L ¥ ki 5 5em
A e

b il 33 Gg 1 g, clsidly G ead ddadd el sde) (Sedd ey
2gealy L) any kil 1 Gy el 13 e dgl ) Qi yh slac)
e lial) cilaiid) e 13 e e Bl S5 o oSeal (e L dpdle )

g o Gl oo Ane 3iad o8 a3 (135 n Sl Al L |5l y e 20 8
Gnalall il 2 gl aalad ol g 5 50e 245 Gl cade Ly e el Lla 1S5
o DU Jins ¢l Apae 8 ALK LIS Ao sane pand G ppey dilill
faala) el i Bl s eul Llad Au 0 Gk agd iy Agll) Sl aes

sl

Ol ol i L Al (Bllially dipaall Ly leton ¥ i) o of Aalad) ailiind
Hoe B bads e ol g jlasad) &) alud QA de g palic 224
hlia gai JE ddasa Liiad Ll LS 6 jnaad) 4y jadl elind dgal 5 ey lally Y SL)
g aohad G5 o iy el 350l )y cJalll Blalia JS ) 5 dpaplall GildaaY)

3 el L sl Gl JY1 e clgd 30l pai pa Gyl Al sl

o Ay Laatio WSy ye gl gy Gl sl Ate elad g 58] pedl) Gl (i il
e 385 o Gy WS il A L) el Aalad duwgall 45 ai L ) 2
& Whay il cladll ol (s s ad ) WY (e de gane g g g el

.Q,)ﬁh.ahl\th'a,‘\tg‘,h.ﬁnd,im

102



Ol 3 ) edadl o3

ey Jladl) 8 d ) i)

Se Ay Jladll g oL@ ST a3 58 aad el jh Aiae Ay Jamdl ()
Gy oboh Gny L Clalpd Gl st oy i) i) gy
coal sl 883 5 sal Gl ALK ddaiil Sk of g lad

b Buel 0 5y A ) BVl 1l L L jee iy cdalh < pe Bl o3 GBS
Juadl @by @yl 430 cleliall okl 53l (85 o (Sa Wy S0, iSe
Goad) dgal )tV ia ain g lgie S mdlly de pTiay Raga Byali & 3pe
Tayal 55 80 (@) elapedl A 8 B AUSA padd cdiimy ol gl (o 8 35l

Tuuagﬂ:\ﬂ l_,,:'LS n._'l_.l_JH—{.,SJL:u,fL:z}LM J|.}
VoA (peVi-f lada L0215-RPT-12-REV A

ol Y1 il AL Adasd) g — £ Y1 i ALl Adas)
e i)

6 g) claiipad b Audia) LY (A dalw cGlhal) Juad IS 8 Al
Jlaall Aadl 5 lalie g A (5 3 o(Lials

dahia 4 Adsald) Gl ae AllSie Adae dypal ao e ) dalay < jad eda Auad
iJ‘,‘;.“ o L:ILI..‘SJ: iojﬁ'i J\J_.: rdie MAalatia dbl_'u" JLL‘] um&n_i, s@ﬂl U‘Ll.)h

103



RS RYRI rhd\ &l

J_\l 38 giaall auaiil) allall a3l aals Slia
(332 5)) alga 2Lls ,n,.uu olyasl) Gighs
_:lA..‘.d._.,Jia.lLallluu.r.eh_u Adg.awilaisdiiaa

;) calighy i)

Al ga ghaal) adail) alblis dles ()
aagSal) ole cawii pdgaill ig .arwlia)
).n.: u.u.m E")"‘“ asls e.-.ns ‘Q_\J A.uLu.L“
paal aayla yulas 23] Lay) lasdey dac )
dapal) 345 dale)g Ao i) yad axidl) all)g
.axi)yael) Jaliallg

[PV Y ol Jusi)  Jlas), alas) (F
(Il Cs)nl aibgl) alalid) ahild)
alins adg .alaia adblia wlhbia claib
u—abugj.lu.lh..\.ha“AJ’.L’A.”uLbb.Mﬂ
qav,u\ cuiyil dlilagl) alalud) akill ea
Gise Jasaas aauaad) alalsd) akaid) aliasg
uA‘)ﬂls_a.a.a).dm.h}”de‘M'al&

syl peuhl) slaiall) Jle dylaaug s (F
alhilaally il yasl) alagll) bauay calallg
o4 Aatiyilly adlad) aulyasl) cilsasil) lc
adlhal) Ellaiy) jasd Jal)

¢ J Bt ) aa sl auais (€

sisall il 2 )] 6.
pebainll alpasl)  auail) pa JLas)

aalaiaa calaa) Jaty s ,.LU‘).A_.:].”
sl ).a.lll Aads alal)a calaadl) e ‘4.449

(SEA) oasi) i lll Saul) asis 41/ (EIA)
u.....u) abhi claill SEA adlac caang Adg
&b )953a gag) plind Jladi b (y)gis dikaial
SEA adac ) (.,-4|).I.|| Ylga 5e | Jasl)
Andil - laa,Sa gilal) - EPIK n._a_.\A.m,
yaa ll giiaic cow)ISl) cudac Ac pugaialan
aasihal)alial)

asbaeig laaaliag asuhll blia alas
geatd) asd) Jlasiu)

JLL.:.IU aa e ub).n_\ll alaial jaaads
ua).lll aehis aalual da).l." §giaa Hga la
aale) Ja)ﬂl 89s la sgiwa lc ailedl)
Antial djsdaall aadaad) apall Jlasis)
)@h@l&,udn,mhuh_\ VI KEN
.._1)...l.d| QL..A_LAJ (g.al).l“ e.h.ﬂ E‘.h.& 09.1
elild)aliad peudal)

)LuALl oall e :l).n_\.ll —lbaall a.\Ln)
u9.l.a..||9 a)I)A.LIu9LnA Au.a).aul)a_x...ss)l_\...a'
aale alias Lai it ai) g lial JBa) s
a.n.lj.n,uui.a“b_d

)Ll.” u,l!l thA ulA_\ )a).!.d )ul.l.a J_\'
)h.l.lJ m\.ﬂ'u).n.u\.u a.n.a_xAJ'u.nl).n.AJ'a.\Lu).s
uﬂ..\.l”...ahh\.dlu,m,

Jlac)  dxdlyag yylas  Jadg  Opand
u)ay_\ u.a_\,n bla; .:Lm.cl, &ul).cy?in
aacaa. m\,:y,.anl, u)Ln_:JluL.ul).xJ\ulSJ
(GIS) ais) yoal) aiilagleal) aataily

7

~1\/ ,wAgreements,-Plans-and-Reports//s,;imoe.gov.1b/getattachment/)

(h.pdf.aspxrlang=ar-LB/2010-c sl xi-ol-3

104



North Lebanon Water management

North Lebanon Water management 7
(@Q\.&,& e ikl wash)

Lebanon’s water sector: problem statement and underlying issues 7.1
Despite its relatively high per capita water endowment (1,000m3 /capita, making the country
the fourth best-endowed in MENA), Lebanon is already using two thirds of its available
water resources, high by global standards (averaging 10-30% for other regions), and there is
significant groundwater mining. There is a seasonal mismatch between supply (at its peak in
the rainy winter) and demand (peaking in the hot, dry summer months). Factors exacerbating
this seasonal water imbalance are the very low water storage capacity (6% of total resources,
compared to the MENA average of 85%), the deficiency of water supply networks and, on
the demand side, fast rising demand from the municipal and industrial sectors. These seasonal
imbalances are likely to lead to chronic water shortages. Already, dry season shortages are
emerging and water quality is deteriorating. If no actions are taken to improve efficiency,
manage demand and increase storage capacity, the country would depend in the long run on

mined groundwater or on high cost desalination for incremental resources.
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# Major City
AN Major River
4, Basin Boundary
-<F Study Lacations

10 0 10 20 Kilometers
e e
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Shortcomings on the Lebanese water infrastructure and management 7.2
fronts

The Lebanese water sector is facing shortcomings both on the infrastructure
and management fronts

* Constrained resources with suboptimal exploitation, coupled with significant

Production demand growth

Water Sector Transmission & = |nefficient and poorly maintained systems and networks, leading to high losses

Infrastructure Distribution and supply interruptions, with a limited focus on demand management

* Low coverage of wastewater networks and severe shortage in treatment

3 Wastewater B

m * Incomplete implementation of reform law and weak interagency coordination
Financial & * Inefficient water supply and irrig ariffs with low collection rates, and no
Commercial wastewater tariff yet, increasing pollution and limiting conservation

1]
Water Sector n Legal & = Gaps in legal framework delaying private sector participation, water users
Management Regulatory associations, etc.

Environmental
\")

Concerns

v Awareness and
Conservation

* Climate change negatively impacting water resources

» Limited conservation activities and high loss percentages

Figure 10 water sector
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Lebanon’s Water Sector value chain 7.3

Several steps constitute the water sector value chain

Water Sector Value Chain
1 production (& Treatment) 2 Transmission & Distribution 3 wastewater

Irrigation

H
/ Wells Y E H 3
i Pump & Transmission | Storage E = | Wastewater .
= : System i Tank/Tower  pistripution Domestic/ Tourism/ | Collection .
& T " Networks Commegreial System
F== | | o B
5 = Treatment Works | i — s
® _— = : ! 1 Industrial
=2 Springs/Rivers " T — Industrial ! Wastewater
i Pump & Transmission | !
' System H !
. BN o By |

N ___ I

Sea Outfall

| Sludge g

[ —* Potable Water % — Wastewater ]

Figure 11 Water sector value chain

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)

GW: Groundwater
SW: Surface Water

Total Rainfall and Snow

= = =) Water Lost
—— Water Flow

Total Renewable Water Resources

Across Boundaries To Sea

SW GW

Resources Remaining in Lebanon

To Groundwater

0.5

2,892
2,990
3,292

Renewable Water Resources
(m3/capita/year)

2,263

~

g m2015

2 ~

|23 2009
il

% I _ ‘Water Scarcity Threshold

m?/capita/year
-8BEEEEE
=
J

Source: MEW, FAD Aquastat, Water Market Middle East
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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

Dam Capacity as Percentage of

Surface Water Resources, 2010 Groundwater Extraction Through
Total Ren!wahlﬁ“!gvater Resources

(MEM/yr) 1,425 Public Wells, 2010 (MCM/yr)
295%

Potential to reach
more than 1 BCM of
storage (i.e. 24%)

Does not include
wells in villages nof
covered by WEs

W Uzed Water Resources

Maximurm Yield

[ — = —

Qaraocun: 220 MCM

Chabrouh: 15 MCM
56X Sb% 235 MCM I

6%
I

Lehanon 3

BRL Sadth Bekaa Lebanon North | South

Bekaa Lebanon Egypt  Syrla  Tunisla Morocco  Iran

Total Water Resources Used

Groundwater Extraction Through Private Wells, 2010
(McM/yr)

Extracted Volumes from Private Wells

Numbers of Private Wells
(Mcm/yr)
Mumbers and volumes of existing surface
private wells are feared to storage, only 45 MCI
be significantly higher yrrently yse
BML Morth South Bekaa Lebanon BMIL Morth South Bekaa  Lebanon Surface Public Private Dams Total
Wells Wells

Source: MEW, WES, FAD Aguastot

s Although coverage is better than the regional average, more than 50% of
transmission and distribution networks are past their useful life ...

Potable Water Network Coverage
(%)

Continuity of Water Supply Service, 2009
(Hrs/Day)
— Best Practice: 100%

2222

High season
mLow 5eason
12
1010
a8 7.
: 1 B
orth o

South Bokaa Lebanon e - o T = . :
A &2 S G VRN SR
b ﬁ%‘ﬁ ST EFFS TS S Pt e

o

Age of Networks, 2010 Tank Storage Times, 2010 (Hours)

.. e . Standard Practice
Transmission Distribution

W<10yrs
ss% [Ruall  m10-20yrs .. Nations| pveraze
933 hrs
18% W 20-30yrs
=30yrs

BML North south Bekaa

Sowrce: MEW, WEs, WB, CAS, Water Morket Middla Exst

Ao Jaxlg 29 e oS Coubi¥lg ST o jany
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B 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) Irrigation Water Requirements, 2010

- 90,000 (MCh/yr)
W 5chemed Irrigation (>100 ha)

Small Scale Irrigation (<100 ha) 24,000

45,000

24,000 S LK) 66,000
31,000
North EML South Bekaa Lebanon South Bekaa Lebanaon
‘Water Usage by Sector
(% of Total Water Consumption) r——— 'l Network Efficiency (%)
100% I Industrial 80% effic.
a0% 9% | 2!5?";,]
332 I Damestic | B.2%
S0 | 3 70% effic.
50% rinklers
40% Agriculture | Sp )
0% I 61% |
205
10% I |
0%
c - H = = - £ X £
g_ § £ 53 g % 5 g g5 g; % E i z § g I § W3 _r usage reﬂec_ts
= =} s R 23 = g effective consumption
3 l_ — and not calculated 60% effic.
3 (Canals)

Saurce: MEW, WES, Wivld Bank

2 Slwl @2l o Wl Lassernd) Buodidl g J1 Gb janig oluol] e J1 Mgt o 1y

.3)\}!.\
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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 ‘ Manpower Levels at MEW, 2010

No. of staff / 1,000
connections (.6

M Total No. of
Filled position: employees by law
Current No. of
1271
1120 permanent
employeas

62
262

BML Morth South Bekaa Total

199 4q97
] : Number of Staff per 1000 Water and
Wastewater Connections

MEW and WEs are largely understaffed

AN
\y
\

&

©
w
.

WEs rely on contractor-provided staff, mainly

762070 waorkers performing O&M, to partially fill the

845756 5349, Best Practice Average!" gaps. Almost 50% of total staff working in WEs
~464.443 =253 are provided by contractors

3.
A HHHHﬂ,‘_-f!.1_-3_3-_1_-_3_1.1'_1..?_1,41.1_,4.1.,41?& Gaps are mainly in managerial positions (Heads
| | |_| |_] |_] [ mininl= of Department or Unit)
: 5 B

& -g E] § g2 43 {:_é B {% & g E % 2= 23 EE§ E‘ 23 2 X | * The high efficiency ratio in Bekaa reflects a low
e g 4 £ 3 g 5 3 E % oa g 2 25 28 B EZ = number of connections rather than a high
3 & © = 5 K £ g 3 = 5 number of employees
Note: (1) Best practice is indicative and is an ge of top 15 ope) Average depends on scale, level of outsourcing as well as prod Y
Source: [BNET Report and Water and wastewater utilities of the World 17

gladl) i & Abeldl Wb sl ol >
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Demand/Supply Forecast 7.4
Demand 7.4.1

Demand/supply forecasting methodology takes into account a number of
drivers and policy levers on the demand side (1/2

Assumptions will need to be
validated/ revisited in due course

during the planning phases
Drivers/Policy Levers i

* Assumes demand per capita thresholds associated with urban development level, based on
international benchmarks adapted to local conditions

®* Domestic water includes water consumption for residential, commeragal and governmental entities

Domestic Consumption

* |n the absence of recent surveys on the water consumption of the industrial sector, assumes
industrizl demand as a share of domestic demand

" |ses the latest figures of the Ministry of Tourism and the General Security, as well as interational
1.c Tourism Consumption benchmarks to determine touristic water consumption

Relies on Mediterranean basin benchmarks to determing daily consumption per tourist

" Uzes the latest figures of the Ministry of Agriculture, based on the latest census done by FAD, and
World Bank studies

® |rrigation consumption is to be reduced, by improving irrigation efficiency of existing and planned
irrigation schemes, as well a5 optimizing on-farm irrigation techniques

1.d prrigation Consumption

® |ses pepulation figures and historical growth rates forecasts by Central Administration of Statistics
Pupulation Growth to estimate projected population growth
® |ses numbers of Palestinian refugees based on UNRWA data
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Demand/supply forecasting methodology takes into account a number of

drivers and policy levers on the demand side (2/2

Drivers/Policy Levers

Irrigation Growth

Impact of Economic

Development

Tariff Change

Water Conservation

Reduction in UfW

Assumptions will nesd to be
validated/ revisited in due course
during the planning phases

Uses government plans for the development of the irmigation sector and achieve an integrated and
sustainable rural development

Irrigated areas are to be increased in line with government pelicies. From the current 90,000 ha of
irrigated lands, targets of reaching 120,000 ha by 2020 and 150,000 ha by 2035 have been set

Uses historical and forecasted real GDP growth to assess the impact of economic development on
projected demand for water , leading to an increase of 1% per annum

Uses elasticity of demand to estimate the impact of water tarifi changes on water consumption

Assumes a decrease in water consumpticn through anticipated water conservation initiatives and
assumes its impact on domestic and non-domestic consumers. Awareness and conservation
campaigns are planned through MEW's Lebanese Center for Water Management and Conservation

rates vary among the WEs from 4086 to 52%. A weighted average of 48% has been adopted on
country level. Targets of reducing UfW to 30%: by 2020 and to 20% by 2035 have been adopted
Assumes a decrease in UFW following initiatives carried out by WEs under MEW's oversight and
determines its impact on distributed water

© Water demand

® Drinking and cocking

= Personal use (bath,

Drinking and cooking
Personal use (bath,

MENA Average w/o UAE: 176 lod

Ethicpia | 29

5
|
g
=

)
o
o=2
o
£ g
5,‘! =

pank [ 50

]
=4
L
g
L}
a

Yemen [ 85

WMoreees [ 100
Algerla [T 123
Tunigia ] 110

&
;

W

Jerdan [T 143

Thresholds are based on
international benchmal

Mainly small scale
industries: 9% of

= Consumption based
on banchmarks of

Including lossesin
transmission and

1
1
i
washing, etc) 1 washing etc) industries have less similar countries in distribution
1 " Laundry, dishwashing .
* Laundry, dishwashing | {machine) than 50 employees the region networks
* Clzaning 1 ® Cleaning _ = Average of 6.5 = Average = 63,400 ha (70.4% )
* Gardening i o ;Zﬁi‘éiﬁi:ﬂemng m3/day per small consumption in furrow irrigation
! . ;
* Limited commercial use | ® Commercial use (5-10% establishment Medltgrr&fnean = 21,100 (23.4%)
(~3% of demand) | ofdemand) » Can reach up to 800 mu"t_r":;‘am sprinkler irrigation
_ . m3/day for larges purist/day * 5,500 (5.2%) drip
BAENA Average: 196 lod establishmenit s

irrigation
11% of water use
goes to industry

Kuwat | 0| 441

Rural Domestic Demand

160 lcd

Urban Domestic Demand
180 led

Agriculture Demand
9000 m3/hafyr
In 2010

Tourism Demand
400 Iftourist/d

Industrial Demand
30% of Domestic Demand

Source: MoA, FAQ Aquastat, UNESCO, WE, ESCWA, MEW (1995, 1993),

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

Distribution of Population by Region in, 2010

(‘000)
3,975
Total
Population B Lehansse
4.425 Million Refugees

Lebanese Population Growth, 2007-2009

(%)
3,759,135 3,822,910 3891038 1ot
Bekaa

518,063

BE0.718 678,823 688,152
| L] [
1,845,840 1,880,500 1875290 |V
116
2007 2008 2009
BML North South Bekaa  Lebanon
Share of
Total [ 46% 213, 1% 13% 100% ]
Populaticn

Source: CAS, UNRWA

©rrigated areas and growth

Irrigated Areas in WEs , 2010 (ha)

Total harvested irrigated
area can reach up to
104,000 ha

90,000
W 5chemed Irrigation (>100 ha)

Small Scale Irrigation (<100 ha)

24,000

45,000

14,000

Lebanon

Bekaa

Source: MoA , FAQ, WB, MEW

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

2010

2013 2020 2025 2030 2035
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@ Urban water consumption and relation with economic development

Urban Water Consumption' and GDP per Capita

900 =
% 800 < Lifestyle @ canada
= 700 4 Inefficient
E distribution
-g, 600 - @ United States
= ® armenia s
E 500 @ venezuela @ sustralia
d .
g 400 4 . @ Mesico ™ Qatar g g Japan
5 Argenting
2 300 1 .
" i Austr MNanway
g ® Ssudidrabia @ cyprus  Germany Switseriand
g 200 . L ® Finland Environmental
- ® Ooman
8 e CONCENTS
100 ® yemen @ Netherlands
o 4=zl Tightsupply , , -
Mo Access
o 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Mote: (1) Includes Ufw (2) adjusted by purchasing power parity
source: IMF, UN, MEW Analysis

GDP Per-Capita® (USD)

©!Impact of tariff change (1/2)

Current and Proposed Tariff Systems

$
Pure flat rate
(Current)
Uzage
5 5 4
Volumetric
Pricing
p Usage l—————p Usage
Py (periaaey Fixed charge +
R —
s st
7
Block Tarif / "_/ B
Pricing
J_L. Usage Usage
Progressive/ Increasing/
degressive pay peruse decreasing block tariff

Source: iB-Net

Benchmarks on Applied Tariffs in MENA region

v C 138 0.34
v C 131 nfa
W [} 1.45 1.02
vV | 1.56) 1.29
v C 0.98) nfa
Vv | 0.05] 0.02
F nfa 0.43 0]
v I 0.72] 0.05
nfa n/a 0 nfa
Occupied Territories v 1 123 0.32
Palestine Ramallah v I 1.23) 0.32
Bahrain  Manama v 1 0.07, nfa
Doha v C 121 n/a
W C 0.05 0
vV I 0.03] 0
v I 2.165) nfa
W = volumetric | =increasing
F = fixed fes D = decreasing
M = Mix C=constant
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© Impact of tariff change (2/2)

Tariffs shall Tariffs shall
be affordable  cower costs

Clients able
to choose
consumption

Predictability o :

for revenues Highlights

= Tariff structures will see significant
modifications:

— For water supply: the current flat
tariff structure will be replaced by
a volumetric tariff structure after
replacement of gauges by meters

— For irrigation: the different forms
of tariffs currently applied will be
replaced by volumetric tariffs

N
B|ISN{ESHESIIEN

— For wastewater: A new tariff will
be introduced in proportion with
the used volumeas of water supply

Current Model

Sl NSN3 [ES
B

E [P Mool 0% i, 20% variabi) | = Tariff changes will have an impact on the
giﬁ f differant types of consumptions. This
= impact needs to be defined through
= - / further studies

s | MNew Model (65% fix; 35% variable) || = Once identified, the impact of thess
3 H N N B
3 [N —— tariff changes will be reflected in
E i demand pattarns

-

Demand per Household (mayear)

© Water conservation

Water Conservation Initiatives

Planned Conservation Planned Conservation

Initiatives on Domestic and Industrial Demand Initiatives on Irrigation Water

* Installation of conservation kits (plumbing retrofits and Adoption of high efficiency on-farm irrigation

high-efficiency 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 large water consumers, e.g., adoption towards lower consumption crops

industrial, commercial

Public outreach, awareness and farmer education

= Public outreach, awareness and education programs programs

= Farm audits and optimization according to local

= Househald and astablishment audits =
conditions

Saving per year from 2011 to 2020 Decrease from
3.0 lcd estimate Awareness and conservation 9,000 to 7,000 m*/ha/yr by 2035
campaigns are planned and
executed mainly through the.
Lebanese Center for Water
Management and Consgrvatio
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@ Decrease in UFW levels

Unaccounted For Water In WEs, 2010
(in % of Water Production)

Mational Average
48%
BML MNorth South Bekaa
50% Projected Evolution of URW, 2010 — 2035
45%
~
40% N
5% N
0% NG0% T —
— —— e
# ogo — — —— — 5%
E 20% — -0
15% 159
10%
5%
0%
2010 2015 2020 2025 2030 2035

Source. WEs, MEW analysis

Comments and Key Assumptions

= To allow for more flexibility, thres
scenarios have bean considered on the
demand side: High Demand, Moderate
Demand, Consarvative Demand

It is reasonable to assume that the
UFW would reach 30% in the next 10
years and 20% in 2035 based on a
scheduled decreass mainly dus to
fixing leakage (Moderate Scenario)

HighDemand [ » |ntarnational benchmarks and
Moderats experience in MEN.}\ c—:uun_tnes show
Scenario that a level of 20% is feasible

Conservative
Demand

We assumead that significant leakage
improvement projects will be carried
out by WEs under MEW's oversight
over the 2011-2020 period

To allow for more flexibility, three scenarios have been considered on the
demand side: High Demand, Moderate Demand, Conservative Demand (1/2)

Drivers/Policy L Scenario 1 Scenario 2 Scenario 3
rvers/rolicy Levers Conservative Demand Moderate Demand High Demand
1.o Domestic Consumption 160 led - Urban 180 led - Urban 200 led - Urban
per Capita 140 led - Rural 160 led - Rural 180 led - Rural

1. Industrial Consumption

1.c Tourism Consumption

Sharz of domestic
25%

Shara of domestic
30%

Sharz of domestic
35%

350 |/tourist/d

400 | /tourist/d

450 | /tourist/d

Decrease from

Decrease from
9,000 to 7,000
m3/hafyr by 2035

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

1.d Irrigation Consumption 9,000 to 7,000
m3/hafyr by 2035
Population Growtt CAGR ]2-[;1%0—2035

CAGA: Compound Annual Growth Rate

CAGR 2010-2035
1.75%

CAGR 2010-2035
2.0%
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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

Scenario 2
Moderate Demand

Scenario 3
High Demand

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

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

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

Consumption Growth
0.8% per annum

Consumption Growth
1% per annum

Consumption Growth
1.2% per annum

Volumetric tariff
introduction in
2012

Volumetric tariff
introduction in
2013

Volumetric tariff
introduction in
2014

Saving per year from

Saving per year from

Saving per year from

2011 to 2020 2011 to 2020 2011 to 2020
3.5 led 3.0lcd 2.5 Icd
Decreasa from Decrease from Decreasa from
48% to 25% by 2020 48% to 30% by 2020 48% to 35% by 2020
then to 15% by 2035 then to 20% by 2035 then to 25% by 2035

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)

1,802 Total

1,802 Total
L703 1703  mae=
1,602 b
1473 1,483 1,499 s
= —
424 L
403 North | 169
381 —
351 354 358 152 N 154
(138 [qog| (140
482 505 460 c 457 512 562
373 373 374 407 443 BML 427 L
2010 2015 2020 2025 2030 2035 2010 2015 2020 2025 2030 2035
Currently the actual amount of water led (Urban) 180 174 167 176 185 124
consumed is different form the deman Pop (M) 443 483 5.26 5.74 6.37 6.82
due to availability and supply constraints Irr {000 ha) ag 105 120 130 140 150
Source: MEW, WEs,

Moderate Scenario for Water Demand per Usage
{in MCM/yr, 2010 - 2035)
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The range between the conservative and high demand scenarios exceeds

60%

5 00 High Demand
_ 2:500 . & 2,518
= 2,400
-‘E‘h 2,300 - -
a e -
= 2,200 -~
= 2,100 - = The range observed between the low and
% 2.000 - - high demand scenarios is the result of
£ 1800 - different assumptions on the drivers in each
. - 1,802
% 1800 {---mmmmmmmmeee R I of the scenarios
-
= :;gg — * The main drivers are consumption per capita
=N - thresholds, population growth, impact of
1,500 . . . L
1.400 =T 1410 GDP growth, industrial and irrigation
1'300 = —_—— e ——— - Low Demand consumption and growth, etc.:
1.200 — Consumption per capita thresholds
0 vary between 140 lcd and 200 Icd
2010 2015 2020 2025 2030 2033 — Annual average population growth
e - - - - S, ranges between 1.5% and 2.0% for the
Demand Scenarios — Domestic Consumption per Capita (led) — Urban Area low and high scenarios respectively
Low(sc. 1) 160 153 145 133 161 163 — Industrial consumption varies betwesn
Meod (sc. 2) 180 174 167 176 185 195 25%and 35 %
\ High [sc. 3) 200 195 190 199 209 220 ) — Targets for irrigation areas in 2035 vary
between 1_30,000 and 180,000 ha and
" Demand Scenarios — Irrigation Consumption per Hectare (m3/hafyr) ) ;%BBUHT?EH between 7000 m3/ha to
Low {sc. 1) 5,000 £,800 £.200 7,800 7,400 7,000 — Targets for UAW in 2035 vary between
Mead (sc. 2) 9,000 8,600 8,200 7,800 7,400 7,000 15% and 25% for the low and high
\ High (sc. 3) 9,000 8,800 8,500 £,400 g,200 8,000, scenarios respectively

Supply 7.4.2

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

Surface Water

Groundwater

Surface Storage

Non
Conventional
Water

More than 2,000 springs exist all over Lebanon with varying flows arcund the year
Total yield exceeds 1200 MCM in an average year, with less than 200 MCM available during the dry summer months

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:
more than 270 MCM

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

Although strict policies for groundwater extractions have been initizted, no major reductions in extractions are planned
befora 2015, planned date for the coming on board of sustainable alternatives. Betwesn 2015 and 2024, private
groundwater extractions are to be reduced gradually at a rate of 6%per year with increasing reliance on public wells.

Ultimately, withdrawals from aquifers should not exceed natural replenishment rate, i.e. 500 MCM/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 irnigation, the rest for hydropower

The average rate of wastewater treatment reached 4% in 2002 — Virtually no reuse is being currently practiced
Limited desalination is done by private sector (4.5MCM) and EDL (5.5 MCM)

Additienal flows ars expected from non cenventienal sources, but have not been modeled for lack of clarity on available
data

Source: MEW, WEs, Ministry of Agriculture
I
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3 scenarios for water resources are studied to balance between the use of
groundwater vs. surface storage

Supply per Region, 2010

{MCM/yr) Total Supply: 1,377 MCMfyr

Surface Water: 46%

Groundwater: 51%
— smmge: =

387 High = Optimize and fully utilize available renewable surface water
capacities
Groundwater F_ -
338 unply Poli = Utilize the full groundwater capacities currently usad by
Supply Policy MEW/WEs and by the private sactor
[Sc. 1] *  Provide surface storage to fill the shortage
= Optimize and fully utilize available renewable surface water
Moderate capacities
Groundwater = hilize a moderate proportien of groundwater capacities
Suppl\f pgliqr currently used by MEW \WEs and by the private sector (up
[Sc. 2] to 90% of the average renewable groundwater resources)
®  Rely meore on surface storage to fill the shortage
= Optimize and fully utilize available renewable surface water
Low capacities
Groundwater = Lhilize a low proportion of groundwater capacities currently
BML Morth South Bek
° o =hen Supplv Pgliqr usad by MEW,/WEs and by the private sector (up to 60% of
. = the average renewable groundwater resources)
Il Eristing Storage I croundwater (Sc. 3)
[ curface Water rou "  Rely extensively on surface storage

As surface water is limited, the tradeoff between groundwater and surface
storage shall be carefully managed to ensure additional needed resources
Split between Surface Water, Groundwater and Surface Storage

{in MCM/yr, 2010-2035) Key Highlights

1451 1,445 1,373 1,373 1,373 Total = Currently exploited storage capacity, 45 MCM:

Existing
storage

i3m
— Chabrouh: 15 MCM in BML

— Qaracun: fro m the 220 MCM total static
capacity {180 MCM dynamic capacity), only 30
MCM are currently exploited: 10 MCM for the
irrigation of South Bekaa Phase | (2000 ha) and
20 MCM for Qasmish - Ras Al Ain irrigation

surface scheme in the South. The rest of the capacity is

currently used for hydropower. 110 MCM will be
used in the future | 2014-2018) for irrigation of

South Bekaa Ph Il (additional 20 MCM) and,

threugh canal 800, for irrigation (20 MCM) and

water supply (20 MCM) in the South

Groundwater

Groundwater Scenarios
(in MCM/fyr, 2010-2035) ®  Groundwater extractions te be reduced to no more

than 500 MCM by 2025

= Surface water resources to be optimized to reach
around 700 MCM by 2020

2010 015 nen 2075 2030 J035

120



North Lebanon Water management

Table: Annual yield of private licensed wells

Water Uptake (Mm?3/year) Total Yield
Mohafazat 2
Domestic Irrigation Industry (Mm?/year)

Beirut 1,680 5.14 1.23 0.77 7.14

Mt. Lebanon 10,718 19.56 34.23 20.54 74.33
Nth. Lebanon 2,966 6.50 34.23 20.54 61.27
Sth. Lebanon 2,282 1.67 14.58 2.50 17.08
Bekaa 2,678 1.47 19.55 1.47 22.49
Total 20,324 32.67 103.82 45.82 182.31

Source: SOER 2010

State of water resources 7.4.3

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

144 3
Bared 282 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 55 250 21 80 0
Limit Value Nil* 50* 600+ 250* 500%* 100**

Notes: Reported values are averages for period Jul-Aug-Sep 2004
* WHO (2006) standards for drinking water quality
**MOE Decision 52/1-1996: requirement for bathing water quality including sea, rivers and lakes

Figure 12 state of water resources
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Lebanon’s Water Resources 7.5

Surface water 7.5.1

The following table shows estimations of these flows (in MCM) in each geographic unit and for
various periods of the year.

s 1in Watercourses in Lebanon Mohafazats

P— y - Central
Flows fn :“ :itt:rl(. "_'.lnh North Mount North and South
L Ei-l'dgE ‘,‘. wes) Lebanon Lebanon Bekaa Southern Lebanon
{in MCM)
Bekaa
Entire year G670 990 480 830 430 3400
May to October (6 270 305 240 240 25 1080
months)
July to October (4 115 95 155 115 10 490
maonths)
September 22 18 38 27 2 17

The following pie-chart summarizes the contribution of the main rivers to the total yearly run-off flow:

#eseali + Litani (Downsiream)
™

El Aassi [Ovonies)
o

Litani (Upsiream|)
%

El Damour iy
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Underground Water 7.5.2

ONorth Lebanon

EMount Lebanon

ONorth Bakaa

OCentral and Southern Bekaa
B South Lebanon

Referring to all water sectors, it is noticed that:

1)

ii)

111)

The water available from the springs is no longer sufficient especially in dry seasons.
The administration and individuals have overused underground water. Most of the
projects studied lately by the administration are based on drilling wells.

The over usage of underground water has led to the following facts:

a. A decrease in spring flows limits the use for potable water and irrigation.

b. A decrease in the water level in the underground reservoirs.

c. The intrusion of sea water and the increase of salinity in the wells on the coast.

From what has preceded, one can clearly see the necessity of storing winter water to be used

in dry seasons. Due to this fact the work plan calls:

— First:
e To prepare detailed hydrogeological plans for underground water
e To study the possibility of storing underground water
e To maximum reduce the intrusion of sea water
e To study all the necessary infrastructures to insure artificial feeding of underground
water.
- Second:
e To study the possibility of water storage from the rivers in Lebanon from dams and
hill lakes
e To execute the construction of dams and hill lakes in regions where their feasibility

has been proven.
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Lebanon’s Organization of water sector 7.6
Numerous governmental, Ministries and autonomous and semi-autonomous agencies are
involved in the water sector planning and management in Lebanon. Their responsibilities are
interrelated and therefore it is difficult to discern a clear authoritative system linking
promulgated decrees to the corresponding and appropriate agencies MOEW, LRA, RWE,
MOA, CDR, GP, etc.). The political power and interest involvement in the country at the
institutional level led to this chaotic situation. The historical and actual perspectives

concerning the main institutions involved in the water sector are described here below.

Ministry of Energy & Water (MOEW) 7.6.1
Created in 1966, the Ministry of Hydraulic and Electrical Resources (MOHER), now

MOEW since 2000, has the following mandates:

e protect and develop hydraulic natural resources;

e assume jurisdiction over the water resources in Lebanon;

e study supply and demand, and global situation of the water resources in Lebanon;

e prepare the national water master plan;

e design, implement and operate large hydraulic facilities;

e conserve and control the water resources including surface and underground water;

e exercise administrative supervision over the WAs and the LRA.

MOEW has two General Directorates: The largest of the two: The Directorate General of
Hydraulic and Electric Resources (DGHER) i1s responsible for research, studies and
implementation of large-scale projects. The second one is the Directorate General for
Operations (DGO) is responsible for overseeing the public establishment, for administration
and financial aspects and for mines and quarries. MOEW exercises administrative supervision
over the RWA, the autonomous Water Boards and Local Committees through the
Directorate General of Operations (DGO). MOEW has about 212 staff against 578 assumed
positions including 60 engineers. Due to the ban on new recruitment by the public sector,
26 the average age of MOEW staft is quite high. In recent years, some new recruitment and
transfer from the other ministries were made on exceptional basis. MOEW!'s average yearly

budget is about US$85 million and irrigation represents ten percent of this total budget.
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Figure 13 Organization of Ministry of Energy and Water

Table 1 Regional Water Authorities in Lebanon

Regional water establishment

No Regional Water Caza Population
Authority/Committee
North Lebanon Mohafazat
1 Tripoli Water Board Tripoli & Akkar 481,000
2 Nabaa Al-Ghar Water Commitiee Koura 77.000
3 Kubayat Water Board Akkar 31,000
4 Nabaa Al-Kadi Water Committee Zgharta 59,000
5 Becharre Water Committee Becharre 33,000
6 Batroun Water Committee Batroun 50,000
7 Akkar Akkar *
8 Danniyeh Tripoli (Danniyeh) *

7.6.2
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Table 2 describes the 209 Local Committees (LCs) with their locations and functions. These
Committees were mainly established after the civil unrests of the 1980s. In general, the role
of these Committees is restricted to the operation, maintenance rehabilitation and renovation
of the networks and equipment. This keeps the responsibility for studying water
requirements, 28 development of water resources and design and execution of extension of
existing networks with the MOEW. Out of these 209 LCs, there are 25 Irrigation
Committees, which are at present efficiently undertaking the O&M tasks (out of a total of

120). These Committees could easily form the nucleus of the proposed new organization

based on Water User’s Associations.

Table 2 Local Water Committees formed between 1984 and 1990

Local Committee 7.6.3

Number of Committees Serving Each Purpose

Mohafazat | Caza Potable Irrigation | Potable + | Undetermined | Total
Irrigation
Akkar 2 10 = l 17
Batroun 1 (4] 3 - 10
Becharre 2 3 5 l 11
North Koura - 2 - - 2
Lebanon Tripoli 1 6 4 2 13
Zgharta 2 6 2 1 11
Akkar* - - - - -
Danniyeh* - - - - -
Sub Total North Lebanon 8 33 I8 5 64

In 1998, a new decree was issued organizing all Regional Water Authorities into four

authorities: North Lebanon, Beirut & Mount Lebanon, South Lebanon and Bekaa (table 3).

Table 3 recently created water authorities

Local Committees

New Water
Authority

N

(=]

01d Water Authority

Potable

Irrigation

Total*

I- North
Lebanon

1 Tripoli Water Board

[S]

Nabaa Al-Ghar Water
Commitiee

[7%)

Kubayat Water Board

ey

Nabaa Al-Kadi Water
Committee

Bcharri Water Commitiee

Batroun Water Commitiee

Akkar

DO | = (T [t

Danniyeh

*Including undetermined Committees.
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Completed dam

Dam under construction
Planned dam

Planned Lakes

Town

River and Wadi
National border

For Water

Figure 5. Plannad major dams and lzkes {»35 MCM) and status of water supply by establishment. Source: Fanack
after MEW, 2010, updated based on personal communication with MEW, 2015

\

2 https://water.fanack.com/lebanon/water-infrastructure/# ftn14
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Completed and ongoing projects 7.7

v
S

El Minied
£l Beadawnt

T
, -’c"\zmuv C
"ﬁ!‘n‘bl-v_'ough.u‘s a

/, =4 3

Xousbha :

'6" oS Biissa Dam
forsa, - i

SRT °§._,

\\
Kiar Melda
1100 :
e

- 2 -
\_"Jliﬁrn osneh \58

Kortoba -56'

- IBRST -
n - — 2N

-

Bathaan

7

-

.45

3 Legend —
48 Qoubaiyat a Dam, Completed
41 Akroum - kfartoun
47 Ain Yoscoub W® water Treatment Plant, Completed
43 Beit Mellat ‘ | Boundary of Water Project, Completed
A4 Tripoli Network & water treatment plant —
45 Batroune \ | Boundary of Water Project, Ongoing
59 Nabi youshaa & Deir Amar well Equipments K

61 secondary and Tertiary networks in Beddawi

62 water supply project in Becharre

64 Rehabilitation of water systems in Chekka and Anfeh in the coastal area of Batroun and koura
65 complete supply of water for the area of Barghash, Hrar, kaf el tine and Quabiit

()]
(0]

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
water supply project in Akkar E1l aatiga willages
water supply project in el bergosh - Hrar & kaf el tine and kabiit
Brisa dam construction
Completion of water supply project in the wvillages of el Minnieh - Dinnieh caza
implementation of various water works in Zgharta
Secondary and tertiary networks in Tripoli + Add nb 1
Extension of Bahsas water treatment plant + Add nb 1
Implementation of water works in koura & Tripeli
Construction of a new drinking water distribution network & sewerage system for Ehden
18 Completion of water supply project works in Batroun
11 Equipping of Jaran & Aabdly water plants with electric generators
12 Rehabilitation of mounseh well pumping station (caza of Akkar)

mmwmmhww»—ra

3 http://www.cdr.gov.lb/eng/progress reports/pr102014/Ewater.pdf
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Water treatment scheme* 7.8

https://w
ww.tanan
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g/wp-
content/u

ploads/20
16/10/201

6-TCC-
Kmeiinind Poster-
S T T Water-
treatment.

irg

\w

’ .

¢

Figure 14 Water treatement scheme
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Water extraction 7.9

Depending upon where you live, there are two basic ways that water gets to your house. If you live in
the country on a farm, your water probably comes from a deep well located on your property. If you

live in a small town or larger city, however, you most likely get your water from a public water supply.

If your water comes from a public water supply, then you will pay fees to a public water utility based
upon how much water you use. Your water use is measured by a water meter located in your home or
on your property.

Public water utilities provide water to large numbers of customers by one of two means: surface water
or ground water. Ground water is located deep underground in veins of water known as aquifers. It
must be accessed by drilling a deep well and then pumping it to the surface. If you have a private well
on your property, you are using ground water from an aquifer.

Surface water, on the other hand, is found at the surface of Earth in lakes, rivers, and streams. A public
water utility accesses surface water by building an intake to draw water to a location where it can be
analyzed, treated, and then pumped out to customers.

Most public water utilities tend to rely upon surface water sources. Millions of people around the world

use ground water wells, though. Overall, both sources provide about half of the world's drinking water.

Regardless of its source, water must be analyzed to ensure it's safe to drink. Public water utilities filter
and treat water with certain chemicals to remove impurities and make sure your drinking water is safe

to use.

Filtered and treated water that's safe to drink (called potable water) is then stored in a reservoir from
which it gets pumped through underground pipes (called water mains) to your house. A water pipe
known as a service lateral line connects that water main to your house plumbing and brings the water

right to your faucet when you turn it on.

Public water utilities also keep plenty of water in storage in case of emergencies. You may have noticed
big water tanks located on the high hills in your town and surrounding communities. These water tanks

hold thousands upon thousands of gallons of water that can be used in case of fires and water main leaks.

Water treatment steps 7.10

Drinking water sources are subject to contamination and require appropriate treatment to remove
disease-causing agents. Public drinking water systems use various methods of water treatment to provide
safe drinking water for their communities. Today, the most common steps in water treatment used by
community water systems (mainly surface water treatment) include:

e Coagulation and Flocculation
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Coagulation and flocculation are often the first steps in water treatment. Chemicals with a positive
charge are added to the water. The positive charge of these chemicals neutralizes the negative charge of
dirt and other dissolved particles in the water. When this occurs, the particles bind with the chemicals
and form larger particles, called floc.

e Sedimentation
During sedimentation, floc settles to the bottom of the water supply, due to its weight. This settling
process is called sedimentation.

o Filtration
Once the floc has settled to the bottom of the water supply, the clear water on top will pass through
filters of varying compositions (sand, gravel, and charcoal) and pore sizes, in order to remove dissolved
particles, such as dust, parasites, bacteria, viruses, and chemicals.

o Disinfection
After the water has been filtered, a disinfectant (for example, chlorine, chloramine) may be added in
order to kill any remaining parasites, bacteria, and viruses, and to protect the water from germs when it

1s piped to homes and businesses.

.ii‘f, [ ]
LIFA@‘_IE&I

COAGULATION

NOILYLNIWIO3IS

NOILYHELTIE

STORAGE

NOLLO34NISIa

Figure 15 Water treatement steps
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Water distribution system 7.11

Distribution system infrastructure is generally the major asset of a water utility. The American Water
Works Association (AWWA, 1974) defines the water distribution system as “including all water utility
components for the distribution of finished or potable water by means of gravity storage feed or pumps
though distribution pumping networks to customers or other users, including distribution equalizing
storage.” These systems must also be able to provide water for no potable uses, such as fire suppression

and irrigation of landscaping.

Infrastructure 7.11.1

Distribution system infrastructure is generally considered to consist of the pipes, pumps, valves, storage
tanks, reservoirs, meters, fittings, and other hydraulic appurtenances that connect treatment plants or
well supplies to consumers’ taps. The characteristics, general maintenance requirements, and desirable
teatures of the basic infrastructure components in a drinking water distribution system are briefly

discussed below.

Pipes 7.11.2

The systems of pipes that transport water from the source (such as a treatment plant) to the customer are
often categorized from largest to smallest as transmission or trunk mains, distribution mains, service
lines, and premise plumbing. Transmission or trunk mains usually convey large amounts of water over
long distances such as from a treatment facility to a storage tank within the distribution system.
Distribution mains are typically smaller in diameter than the transmission mains and generally follow
the city streets. Service lines carry water from the distribution main to the building or property being
served. Service lines can be of any size depending on how much water is required to serve a particular
customer and are sized so that the utility’s design pressure is maintained at the customer’s property for
the desired flows. Premise plumbing refers to the piping within a building or home that distributes water
to the point of use. In premise plumbing the pipe diameters are usually comparatively small, leading to

a greater surface-to-volume ratio than in other distribution system pipes.

The three requirements for a pipe include its ability to deliver the quantity of water required, to resist
all external and internal forces acting upon it, and to be durable and have a long life (Clark and Tippen,
1990). The materials commonly used to accomplish these goals today are ductile iron, pre-stressed

concrete, polyvinyl chloride (PVC), reinforced plastic, and steel.

Pipe-Network Configurations 7.11.3
The two basic configurations for most water distribution systems are the branch and grid/loop (see
Figure 1-3). A branch system is similar to that of a tree branch, in which smaller pipes branch oft larger
pipes throughout the service area, such that the water can take only one pathway from the source to

the consumer. This type of system is most frequently used in rural areas. A grid/looped system, which
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consists of connected pipe loops throughout the area to be served, is the most widely used configuration

in large municipal areas.

anliTE:

FIGURE 1-3 Two Basic Configurations for Water Distribution
Systems. (A) Branched configuration. (B) Looped
configuration.

Storage Tanks and Reservoirs 7.11.4
Storage tanks and reservoirs are used to provide storage capacity to meet fluctuations in demand (or
shave oft peaks), to provide reserve supply for fire-fighting use and emergency needs, to stabilize
pressures in the distribution system, to increase operating convenience and provide flexibility in
pumping, to provide water during source or pump failures, and to blend difterent water sources. The
recommended location of a storage tank is just beyond the center of demand in the service area
(AWWA, 1998). Elevated tanks are used most frequently, but other types of tanks and reservoirs include

in-ground tanks and open or closed reservoirs. Common tank materials include concrete and steel.

Pumps 7.11.5

Pumps are used to impart energy to the water in order to boost it to higher elevations or to increase
pressure. Pumps are typically made from steel or cast iron. Most pumps used in distribution systems are
centrifugal in nature, in that water from an intake pipe enters the pump through the action of a
“spinning impeller” where it is discharged outward between vanes and into the discharge piping. The
cost of power for pumping constitutes one of the major operating costs for a water supply.>

Therefore, it is very important that pumps have a high degree of efficiency and are maintained properly.
To guarantee safe water quality, cross connection of drinking water and waste removal systems must be

avoided.

Shttp://dl.mozh.org/up/Drinking%20Water%20Distribution%20Systems%20-
%20Assessing%20and %20Reducing%20Risks-National %20Research %20Council-.pdf
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Main pumping stations, which supply water to the distribution system, are located near the water
treatment facility or a potable water storage facility, and pump directly into the piping system. Pumps

that pump directly into transmission lines and distribution systems are sometimes called high lift pumps.

Booster pumps are additional pumps used to increase pressure locally or temporarily. Booster pumps
stations are usually remotely located from the main pump station, as in hilly topography where high-
pressure zones are required, or to handle peak flows in a distribution system that can otherwise handle
the normal flow requirements.
There are generally two types of pumps used for potable water pumping applications.
e The vertical turbine pump (line shaft and submersible types)
e The centrifugal horizontal or vertical split case pump designed for water-works service.
Pump discharge capacity:
e If the pump is used directly to supply water without a reservoir, the capacity must be equal to
the peak hour demand.
e If the water distribution system has a reservoir, the pump capacity must be equal to the
maximum daily demand.
Pump selection:
e If'the pumping water level is less than 6 meters, use a centrifugal pump (maximum suction lift =
6 meters).
e If'the pumping water level is from 6-20 meters, use jet pumps or a submersible.
e Ifthe PWL is greater than 20 meters, use a submersible or a vertical line shaft turbine pump.
Power supply for pumps:
Electric, gasoline or diesel engines are commonly used as power sources for pumps. The electric motor
is, however, the most favored power source because of its reliability, relatively low power cost, and
environmental considerations like cleanliness, relatively low noise, and low pollutant emissions. An
electrical pump may also be driven with solar power. Heat sensors installed in the windings during
manufacturing should protect electric motors. These sensors shut the motor off in case of low voltage

or change in phase before damage can be done.®

Valves 7.11.6

The two types of valves generally utilized in a water distribution system are isolation valves (or stop or
shutoft valves) and control valves. Isolation valves (typically either gate valves or butterfly valves) are
used to isolate sections for maintenance and repair and are located so that the areas isolated will cause a
minimum of inconvenience to other service areas. Maintenance of the valves is one of the major
activities carried out by a utility. Many utilities have a regular valve-turning program in which a

percentage of the valves are opened and closed on a regular basis. It is desirable to turn each valve in the

6 https://sswm.info/sswm-university-course/module-2-centralised-and-decentralised-systems-water-and-
sanitation-1/pumping-stations
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system at least once per year. The implementation of such a program ensures that water can be shut off
or diverted when needed, especially during an emergency, and that valves have not been inadvertently

closed.

Hydrants 7.11.7

Hydrants are primarily part of the firefighting aspect of a water system. Proper design, spacing, and

maintenance are needed to insure an adequate flow to satisfy fire-fighting requirements.”

Applying a System Dynamics Approach 7.12
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Average Flow Rate and BOD;s of Wastewater Through the Ghadir Sea Outfall

Month Flow Rate (mi/day) BODs (mg/i)
June, 2000 24 419 371
July, 2000 30,348 527
Aungust, 2000 39247 494
September, 2000 41,612 418
October, 2000 41,000 445
November, 2000 40967 411
Average 36,266 444

Source: CDR/Subal, 2000

bugioll yaudl ol o doslsll oluall 84555 8.13.2
Distribution of Wastewater QOuifalls Inio the Mediterranean Sea

A
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Tripoli (3}

Mediterranean Sea Epura (1}

A

Bamoun {4}

ey
LT 6 J—

Eezrouan{§}

Metn ()
Beirut () “gy T

Bazbda (3} ey

Source: adapted from
CDE/LACECO. 2000c
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Predicted Maximum Population, Water Supply and Wastewater for Lebanon
Populati Wat Wastewater | ppg
Vear opulation ater supply flow
Million Reference Li/c/d Reference Mm® Tons
33- (ESCWA, 2007; Sarraf 190 - (Abdulrazzak &
2000 38 et al, 2004) 215 Kobeissi, 2002) 227-298 | - B
(MoE/LEDO/ECODIT, (MoE/LEDO/ECODIT,
2001 43 2001) 160 2001) 249 99.600
45- (ESCWA, 2007; Sarraf
2015 52 et al,, 2004) 260 (Jaber, 1997) 426-493 | -
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2000

m Water supply (L/c/d)

2001

B Wastewater flow (Mm3)

2015

O A sl (g gaad) ) 3

4,5 A

3,5 1

2,5 A

1,5 A

0,5 -

2000 2001 2015
M Population (Million)

L /c/d

MName
Beirut

Ra's Bayrut
Tripoli
Sidon

Tyre
Mabatiye et Tahta
Habbouch
Jounieh
Zahle
Baalbek

En Magoura
Jbail
Bcharre
Batroun

Baabda

Population -
1,916,100
1.251.739
229,398
163,554
135,204
120,000
98,433
96,315
78,145
30,916
24,910
20,784
20,000
10,852

9,000

Liters per capita per day (litres par personne par jour)
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| LACECO,2000)
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Raisie iblae Slsis e ) ¢ el Ll o AT 760 Gty sl Bl s 30t 2
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Wastewater Network Coverage Treated Water Share of Total Water Consumed
%) (22}
Oeocupi.. 05% UAE H ] 63%
Algeria Ocoupied Ter. H ] 53%
Turkey Egypt H ] 463
Bahrain 70% S —
Moroceo To% sorden [ 33%
Kuwait B5%

Tunisia ; 33%
Libwya 23%

Jordan
UAE

I.__mn s Turkey [ ] 2%
Lﬂbauar syia [ 20%
Tunisia Oman ] 12%
Eqypt Yemen 10%
KSA —ksa [ 10%
Syria Iihannn ] 8% J
Palestina Morecco [ ] 5%
. . MEMNA Average
Lllbya Algeria [ ] 4% 325
ran
Oman
Yemen

Iraq MENA Average

48%

Note:  Data not oveileble for Bahroin, Kuwait, [ran, frog, Palestine
Source: Water Market Middla Exst, Web search
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Table 4 (Gsaiee fsé oy ¥ olteY) oF  diitll oE) miall Spall idles lls wg oy Jpotr

Current Situation of Planned Secondary Wastewater Treatment Plant in Lebanon

Tmplementafion Sfatus
Zone Ceza Location Under Under No funding
Execution Preparation secured

Costal et Abdeh X
Inland Michmich
Inland Minieh-

Dinnich Bakhoun X
Costal Tripoli Tripoli X
Inland Becharre X

Becharre
Inland © Hasroun X
Inland Koura Amioun X
Costal Chiklka
Costal Batroun Batroun
Costal . Toeil
Inland Toeil Kartaba X

Small-Scale Wastewater Treatment Plants Funded by USAID
Area Village NGO Cost (USS) Beneficiaries
Bekaa Jabbouleh CHF 74,000 NA
Dennieh Markibta Pontifical Mission 113,000 260 families
Akkar Qobayat Pontifical Mission 195,000 NA
Charbila Mercy Corps 80,000 5,759 families
Bqerzla Mercy Corps 23,811 330 families
Akkar el Atika YMCA 80,000 NA
Koss Akkar YMCA 143,000 NA
Baabda Himmana Pontifical Mission 168,000 1,400 families
Kornayel Pontifical Mission NA NA
Chouf Bchetfine Creative Associates 350,000 240 families
Marjaayoun Borj el Moulouk Pontifical Mission 185,000 NA
Marj el Zouhour YMCA 130,000 NA
Hasbaya Wazzani Mercy Corps 31,677 NA
Total 13 WWTIPs 1,573,488

Note: Costs include community contributions, which may reach 40 percent of the total

NA: Not Available

Source: Data supplied to ECODIT by USAID Lebanon Mission, August 2001 [6]

GOL 0f o o2 de  JIsaYl 285 Lgn el C3pall oln 3l Jlash OB ¢ jleely (Y1l by
Ogts Y1 Jo 2 jiie wilias 10 0V 3 glin J1p ¥ &l Y] ¢ Raslall ol adlad 2kt 250 Lok Jo o

Jost
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Number of WWTPs by Source of Funding
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No funding secured ]

o1 2 3 4 5 6 7 & 9 10 11 12 13 14

Source: CDE, 2001
gl & all ol @l 44S 8.15.3
B3le AL DL Ly oz ¢ Bl ey 255 Y o 2550 el (3 vall G all ols adlas o)) K6
Al Uil 83542 laS byl n o2 e ¢ 35l 3 oliall Gpall ol adblan o5 L Bole bl ol )
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Industrial Influent
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it ey | s
Domestic Influent
[ .
= i
Sludge
[10]a23s0ihl mahl Gyl olen 2hlan iz 2 6ume)l LLecFigure 22
Qil to stop Qil to stop

I

Refinery Wastewater o bioogiea nd fort
Flotation tank (DAF) p=p==p '0 biological and tertiary
[ ) | treatment
t |
1 1
saturated | 1
Sludge water :

Pressurized Air

Figure 23 Typical refinery wastewater treatment plant [14]
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[17] B_19% dleall dball e dislll obiall wlaws 8.15.5

Water Quality Explanation Appropriate Uses

0 Untreated wastewater: polluced Mone!

wastewater in the form it is
found in sewerage.

Primary treatment: wastewater
that has been subject w a
first cleaning stage. The
pollution level has been
reduced by 30—40%.

Secondary treatment:
wastewater has been subject to
a second cleaning stage. The

pollution level has been
reduced by 95%.

Tertiary treatment: wastewater
has been subject to a third

cleaning stage. The pollution
level is reduced by 99%.

Potable warer.

Approprate for the irngaton
of forested land in a controlled
way (on land with limited
access), landscapes and flowers
by surface or subsurface
application.

It is appropriate for surface tree
irrigation, such as olive rees,
vineyards, industrial trees, and
other trees where water does
not come into contact with the
Crops.

Approprate for the irngation
of cultivations which are
consumed by humans on the
condition that the edible parts
do not come in contact with
this water.

Approprate for the irngaton

of any crop and human use.
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[18] wouall W all bl dxlles dbso yoilas 8.15.6

Attribute WTP Price in €
Value of decrease of odor 0.18—0.45
probability from medium to
small.
Value of irigated land increase. 0.32—-0.48
Value of water application in 0.12—0.23

tomaro plants.

Value of warter application in 0.21—0.39
olive trees.
Value of one-day job increase. 0.03—0.04 m
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Water Quality (arbitary units)

[19] olall 859> 9 dJleall wluss 8.15.7

.

Wastewater Secondary Raw water  Tertiary Drinking  Advanced
treatment treatment water treatment
effluent effluent

[20] (bl il pwll) 2070 9 2007 pole) & il oS, ol obo 5> 2L/ 8.16

Estimated Sewage Sludge Production for 2001 and 2010 (Wet-Weight Basis)

Mohafaza 2001 2010
Mass Volume Mass Volume

(Tonnes/ day) {m3/day) (Tonnes/ day) (m3/ day)
Beirut (Dora and Ghadir) 113 283,182 136 339,607
Rest of Mount Lebanon 21 162,981 26 198,150
North Lebanon 50 141,892 61 173,389
South 14 66,811 18 83,329
Bekaa 53 297 472 69 465,552
Total 251 952,338 310 1,260,028

Note: After drying and digestion processes, sludge volume can decrease by as much as 90 percent

Source: CDE./ Tecsult-Kredo, 2001
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Sewage sludge production by mass for 2001 and
2010 (Wet-Weight Basics)

B Mass in 2001 (Tonnes/day) M Mass in 2010 (Tonnes/day)

136

Beirut (Dora & Rest of Mount North Lebanon South Bekaa

Ghadir) Lebanon

Sewage sludge production by volume for 2001
and 2010 (Wet-Weight Basics)

H Volume in 2001 (m3/day) H Volume in 2010 (m3/day)

465552

339607
297472

283182

198150 173389

162981 141892

Bekaa

Beirut (Dora & Rest of Mount North Lebanon South

Ghadir) Lebanon

2071-2020 5,8 s gl S pcll olio 817
[8] sl L ,uall vl - duisall duidl 845 8.17.1

Infrastructure forecasting — Wastewater

Coastal Systems

Inland Systems

mFunded oOForecast

mFunded ©Forecast

498 b78
407 45
30 210 204 22
i i o 30 108 5124, 147 112
2185
9.70 1061
455 515 ~ 476 449 1.09

Networks for
coastal
treatment plants
and inland plants
are already
funded by CDR
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* Wastewater

— Collection and treatment to at least preliminary level of 80% by 2010 and 95% by

2020

— Pre-treatment of all industrial wastewater by 2020 : : . ; i

— Reuse of 20% of treated wastewater by 2015, and 50% by 2020

— Secondary treatment and reuse of all inland wastewater by 2020 and secondary : : : I :
treatment by 2020 of coastal wastewater where reuse is economically justified

1. Integrated and prioritized immediate investment: ! i ! ! '

a. Funded networks for the seven completed and two operational WWTPs along : :

the coast

b. Completion of already funded projects
c. Networks for already completed projects (23 inland and 11 coastal plants)
2. Preparation of regional wastewater master plans
3. Integrated national investment program 2013-2020
a. Preparation and implementation
b. MEW responsibility for budget execution and project implementation with staff
recruitment and capacity building
4. Econamic reuse of treated wastewater and sludge (studies and investment)
5. Capacity building and pilots for wastewater sub-sector

= Long term (wastewater)

H 1 H 1
— Continuation of the integrated national investment program i i ! i m
— Updating pre-treatment plants to secondary and extension of Jbeil plant ; 1 1 |

— Investments for reuse of treated wastewater for irrigation

BT

GolL

Loans/
Grants

PSP

2020 ple Js .50 5« 2015 ple Johst adlal o) Gpall ol e 720 plascal ssle)

2020 Jskz 795 52010 Johz /.80 Y1 Je Lol (s5mme ) 2bladly bl

2020 ple o2 sloall Goall ols mnd daell 2l

ele Jskz a5 adlally 2020 ple Jolst ads o) doslall oLl aod pliseanl 85lely 2,500 2dlal)

. C)L;)jji)ﬂ

alasea V) ey (salasl e Sls 06 G Ad>L) 2eslall oLl 2020

ERENAJ

Sl Syl Sl

oLl Jsb o Jo Lehassy sl mndl mall Brall ol Bl ol Wy olKs

(W= 6L 1T 5 Wsts 6L 23) Jadly sl il il oS -z
aslal olal) agBY) s )l Lol slael 2

Jeaxdly sl

Q\).,LE.S\ ;L;;J u\_.;ﬂajl\ Cramd & @J&_U .X.:.LJ) ij\jl\ J\.:n...'" ?\.:.Sj}m.,a oL:.Uj ;\,»J.@Q\ ‘;)‘).j Ja:df e
(lazoly lal)s) sladly eall Call ol (solasV aluscayl asle) .4

(ea Cralt o) W Al ol vl 3l plad) pylbally Shad sl .5

LS bl Lzl iy ezl -
St e 4,66 ) dal) adlell wle2 Egud -

()t aanp) 2yl olia

1
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G ARl ool oLl plasezal 3sls] wllaal -

[8] 2011-2020 5,3 youall i yall obio glod wibl ] Wle| 8.17.2
Total revenues of the water sector for the period 2011-2020 are estimated to
reach USD2.72 Billion

Revenues for Lebanon Water Sector, 2011-2020
(By Sub-Sector, in USD Million) Revenues based on

) policies/targets for water supply,
Short Term . Medium Term . Long Term A irrigation and wastewater set in
1941 > previous slide
520
444
193
364 757
336 s 23
277 117 [==———]
37
237
e Wastewater
169
142 -
33 Irrigation
110 = B W irig
W Water Supply
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Water Irrigation Wastewater  Total

Supply
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[22] [21] é/eall dabiil y2s o 5loi 8.18

iy il e sy sleall -\_\JLl.‘e alls ] _,.u.all i pall Al

asi | e —

sl
sl
b ol

=

Uy il [ 2

ol gad
By il (20

Il

'™

)i 7
g o g

R

el Gpall ol Hhles plaiFigure 27

(Air Flotation thickeners) ajsaill 45, b, slaall 5.,

amsl gl l
‘ glall
All G158 L
Sl -
o slay Pl 3
AN A 4 .3
i .13

[

AWy Laslaill clidall

B s oo [l ) e
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[22] woal U pall olio dflao 06 dossiaall clseall iy oE g5lai 8.19

Accelerator  Feed Zone

&3Sl Byl Aasinly Caiatll S0k maagi | = 1 a3) 5)5a
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(System Dynamics Approach) il cliSolins @gi dubi 8.20

doilsJl 8.21

s LS e, ) Cpall ol Sl & ek e kol Ol Wy dale 0L 3le
i Vly gl sk Je S g et -
AU ISy show pdey wosliaY) a3 -
) o e I B 18 all Gl 8 g pde -
Loy . Beely) 898 oy Ol JU OF Bols sl G rall ols dhlas 39,0 ) Ol JU& 3 ) jglas LS
ikl oda (3 a2l ols Bdlas 89,0 0SS
sl aglg]y degs Boles i OLS JU& 3 el Bpall olie ddlas O)
Jabill ol (3 2l Sl e ad) -
agll e 2 8ol -

Lol r bt gl Bl Jlssy b 3l L aehil alegh ol 53 -
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wblull 5,I5]Waste management 9

(30 IM tiavlyy sl

el ol slil 9.1

oLl #tles Figure 28
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sbuall bl slsal 9.1.1

Located in North L egngn
Grouping 4 mun

icipalities: Tripoh,
Mina ang Badawi, Kalamoun |oined
in 2014

Tripoli is the second city after
Beirut the capital,

Area around 33km2.

Population around 371000
inhabitant.
Population of The cyy; of Al VI

—— 2014

258 sii“il’
T ———— -~--J—-—-l,‘_\ -
pi, 51022 163
Beddaoy; L asn T 75
|\...“-._ i »-\Jﬁ\-@.‘«-«
L@_'ﬂeu\n-._,_-ll_ﬁl.aw_‘L-M\L ]
;Egli&tfayhe_a)__,uag_,_L__-- SRETT: g
Population i
¥ Tripali
4 Ming
~ Beddaoui !
7 Kalamoun
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ol 0d cbladl S 9.1.3

182



Waste management <Ll 3,13)

2010-2000 wllidl aces 9.1.5

bl o e
| Q‘nmy of Solig W o T— \
ped (Kg) Tt

Solid Household Waste 1| 081r Tur
Sl S Agricultural Waste j =
1

16y
W]

T l

T 25 ‘

i

j ”
.:uﬁ-. 8

2014-2000 4094l wllll 9.1.6

295 399

313,477

337,923

82182
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Jinty A7
&giall plSull sac Bl 5 g0 Sy whlall i 9

obladl 5,1 98 Klio 9.1.8

Key Municipal Solid Waste Managelﬁent
roblemg Facing the UCF Cities
»Lack

of resourceg (finane

1al, techniey],
imtilutinnul and human)

administralive,
» Inadequate o fenvironmeng] re

gulation ang
# Inadequate Dational and/

enforcemeny
or local policies Or activitjes
and publie education
# General public attitude to waste management

» Inadequate of awareness

Ak
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digai 9 5,8 Joso 9.1.9
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Was

ommunity Al Fayhaa
slon (CUlDA() program) has fxtendeq the
dyhaa Brant of 120,3; U0 within GODEM

<4320 Eyrq
Al Fayhaa f)ntnbunun 9.5

297 Eurg a5 Humap Remur(ns from Urban
(.nmmumty Al Fayhag for Project Follow up,
The two Main Tasks of the Project:
1 Elaborgte

a f-.-.mbun
2- to establish 3 ¢
wWaste 5

¥ Study for comp

OStplant for A ¢
aint center relate

d 1o the
e Urban F(Jmmunuy Al Fa

ompl

ayhaa citjes
&Ctor Within th

Mmunicipal solig

yhaa,
Quration of the project is 2 ye

Ues started Fe
[he end of the

ars
Bruary 2010
Projectss end of 2012

Actiy

24l ga> Sledgiue 9.1.14
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e 9 dGusl g 6,65 96,9 clsd 9.2

P o

3 AECENAR >
Association for Economical and Technological Cooperation ) wn } ¥ .4 »
in the Euro-Asian and North-African Region Lilady Sl wlelyd S

Insttuty for fconomical Policy 1EP)
waw aecenarcem/institues/ep

(3 3] B) =it Tl
35
100
30
70
120
130
60

23450 1) e Ea

Important element of waste management 9.3

Waste generation wildl WJg .1
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t/year) i s> dabie (3 doenll OLL 4S” L] g i @
y ) o>y ; el s

Rate of generation .Jsdl Juxs .

(Kg/year) (’ﬁ’“ G adbie 354 Ly g obladl uae a0 @
Population ot slaws
SLLd Wy Jale Gy Blol s Lag g hums e (3 dilaie 3 O ) e @

Waste ol .

£) ) (3 5ogmsll LW L) U} s @
- )’. > . ‘}\,‘MJ

Waste collection wids =

Lose el ol w05 3l 2220 WL ) 2y

Waste management costs wblad &,ls) (IS .

Sl CSa Bl ¢ (oY1 5 e 2SS ey 1y, bladl 30y adlay) i) aals) L
@Maj\ g}rd\ olws “G.“\-’V’j da>I Z\iU«Jj\j ¢

Waste management budget « ULl 5,05 45

LehoS T Bsedd SLLI 3y1s) Ble o Miag , UL 315Y (gondl sl QL) 52 @
bl 6,15/ s

Direct labour ;5.:ll dual o
Refuse truck a-t: 25, o
Hook loader 3t Joz ©

Compactor a=kll ©

Bulldozer w1~ o

il blac] s
Planned Budget U Lbsl aipl .1

Proportion of Planned Budget akbsd) i)l 4

Proportion of actual Budget implemented wLlidi 5))s) alais¥ sl aded) 251500 G

3

94

9.5

2

)

on Waste Management activities (P)
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Waste Management Effectiveness Factor (E) wutl 3)s) s Lels .4
Waste Collection Factor (WCF) il o Jole5
Waste Generation Factor (WGF) il wg Lie.6

il Lule S oy il duisell dibiall 9.6
dicgrl > Olilos b Gl oLl GlSo @

dguall-dgall |

bl §,b) plif §93ll9 9550/ bbso 9.7

Plamed Bud/getV Prop of planned budget

WMS budget prop o WMS budget on bulldozer

prop of WMS hudget on DL
op ufv.ms hud.d on e gk hook boader budget
Waste generation factor  Waste collection factor of “ M on compactor

DL budget prop of WMS budget on hook loafler

DL eﬁectmeness
Refuse tmck budget  compactor bude:l bul]dozer budget
DL ta[get Refisse truck effecliveness .
Waste conpactor eﬁ"ecuvene ook loader eectivaness
Waste generation Waste collection lidozer effectiveness
Refuse truek target
WMS collection goal € “on‘pactor target
. hookloader target
ulldozer target
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Waste management technology (System Dynamics Model) 9.8

Table 5 Specification of set of quantities and their dimensions

SN Symbol Description Dimension

1 B WMS budget N

2 P1.P2.P3.P4.P5 Prop. Of WMS budget on direct labour. refuse | Dimensionless
truck. compactor, bulldozer. hook loader
respectively.

3 b1.b2.b3.b4.b5 Budget on direct labour, refuse truck. compactor. | &
bulldozer and hook loader respectively.

4 E1.E2.E3.E4.E5 Effectiveness on direct labour, refuse truck, | Tons/2&
compactor. bulldozer, hook loader respectively.

5 t1.12.13.t4.t5 Target on direct labour. refuse truck. compactor. | Tons
bulldozer. hook loader respectively.

6 R WMS collection goal Tons

7 WGF Waste generation factor 1/Year

8 WCF WASTE collection factor 1/Year

9 W Waste Tons

10 WG Waste generation Tons/Year

11 WwC Waste collection Tons/Year

12 PB Planned budget Naira

13 PAB Proportion of planned budget dimensionless

w“"{ generation fctor Waste collechon factor
f /\ \ Plhmned blﬂ_gg Prop c-:"phlﬂrﬁi budget
’:_; x / \ Il ‘\._lll |
Waste generabon ‘-Tnaste culecmﬂ
» WMS bodget
v \\_,// ! — Target of WMS '-‘
Waste cnIEc:n:;al { h

Budget of each WM technaques

NG /

Effectweness of WMS

.-"

iy

&
Prop of WM budget of WMS

Figure 29 Causal loop diagram for the waste management system.
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Development of a stock flow chart for the waste management system 9.9

Phmed &@ / Prop of planned budget

WMS bﬂi“ﬁ prop ofWMS budget on bulldozer
| / hook loader budget

prop of WMS budzs onrdmmxi'
| prop of WMS on compactor / l
|
{ prop of WM S budget on hook ha{n

prop of WMS budoet onDL

Waste collection factor DI_ ol
‘. DL effecm\eness y
Refuse tmck budget  compactor budget buldozer blﬂﬂet

l

i
l
| \ |
DL m"ﬂ Refiise truck efctiveness '
WHBIE conpactor effectrv enesF N o [
|' \ bh]ldoner eﬁecm eness l|

\ ’/
|

Waste generation factor

\k aste gemeration st coﬂecnoll .
Refuse truck target

|
|
\ V / ronpa!lonaroet "’
WMS colkction goal < - hookbader target
‘\_/bulkiozermrget

Figure 30 Inventory and flow chart for the waste management system

Figure 31 Annotated flowchart of the waste management system
Estimation of the system parameters 9.10

1. Planned budget
2. Share of planned budget
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3. Share of the actual budget spent on waste management activities (P)

4. Efficiency factor for waste management (E)
5. Waste collection factor (WCF)
6. Waste generation factor (WGF)

The Model 9.11

Table 6 Waste quantity, generated waste and waste collected from the system

Time(Year) | W(Tons) WG(Tons/Year) | WC(Tons/Year)
0 120 96 92
1 124 99 125
2 136 109 134
3 176 141 155
4 305 244 172
5 721 577 767
6 2065 1652 2687
7 6405 5124 8886
8 20415 16332 28900
9 65646 52517 93517

10 211680 169344 302137
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Selected Variables

200.000

150.000

100,000

Tons/Y ear

50.000

0

0 1 2

9%]

4 6

h

Tine (Year)
WG Runl

Figure 32 Result for the validation run for the generated waste

W

400.000

300.000

200.000

Tons

100.000

0 1 2 3 4 5 6 7 8 o 10
Tine (Year)
W Runl

Figure 33 Result for the validation run for waste

Selected Variables

100

-99.925

-199.950

Tons/Y ear

-299.975

-400.000

0 1 2 3 4 6 7 8 9 10

h

Tme (Year)
WC :Runl

Figure 34 Result for the validation run of the collected waste
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Table 7 Comparison of different WCF values.

WCF=0.9 | WCF=0.7
Time (Year) | Run2 Runl
0 72 92
1 ]9 123
2 185 146
3 263 159
4 929 172
5 2870 766
6 8518 2687
7 24960 8886
8 72824 28900
9 212163 093516
10 617794 302137
wWC
100
-199.925
2 .399.950
g
—
-599.975
-800.000
(0] 1 2 4 5 6 7 8 9 10
Tine (Year)
WC : Run2 WC : Runl

Figure 35 Result comparing the validation run for the collected waste
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W
600.000
450.000
w
S 300.000
=
150.000
0 ST
) 1 2 3 4 5 6 7 8 9 10
Time (Year)
W : Run2 W : Runl

Figure 36 Result comparing the validation run for waste

WG

600,000

450.000
8
V]

Z  300.000
=
=
[

150.000

(0]

0 1 2 3 4 5 6 7 8 9 10
Timme (Year)
WG : Run? WG : Runl
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il G o8 &3l jb )] wle lpaubi - Lk 5,1/ duigi 9.12

IEP
; AECENAR w
Association for Economical and Technological Cooperation . . 4_
in the Euro-Asian and North-African Region dyslazdyl U?\\A-_--_‘_\_ Ly Sy

Ins!itur}\’pﬂc‘onoﬁical P'olicy (1EP)

www.aecenar.com/institutes/iep

System dynamics modelling of waste management system
Gl 313 Al aUAM Cilialisy Andad

) [ Important element of waste \
management system and their
1. Direct labour dimension

2. Refuse truck
3. Hook loader 1.Waste generation

4. Compactor 2.Rate of generation
\ 5. Bulldozer 3.Population

"’ Waste management technique

4.Waste
5.Waste collection
6.Waste management costs

' 7.Waste management budget

— "“ / B

/[ Estimation of system parameters

duegal 3> Olibas b Gl SV Lo @
gl duoll e

1.Planned/Budget

of Planned Budget

on of actual Budget implemented on

Waste Management activities (P)
4.Waste Management Effectiveness Factor (E)
5.Waste Collection Factor (WCF)

e Generation Factor (WGF)

Stock and flow diagram for
waste management system

; Prop of planned budget

Plmed Budget b 4
4 i

)
WMS budget op ORWVMS budget on bulkdo
prop of WS bdeet an DL /}Sbﬂd, prop OKWMS budget on buldozer
\ Tp o WASS bkt a.ks‘&.,a hook loader budget
y op ofWAIS oo compactr /'

Waste generation factor Waste collection factor DL budeet 4 £ WMS budiet on hook k
I prop of WMS budaet on hook lo

DL effectiveness // / /
\ / kem\um\}(’lmﬁa compactor bt Duldozer budget
y

DL target Refse ek m.m/ -
Waste / donpactor efectivene: ok bl ccincioe

Waste generation Waste collection } dozer effectiveness

Refn truck target \
4//

WMS collction goal‘_—T__ PR hookloader target
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ol sJ/g\Waste generation( ( 9.13

Waste generation: This is the total amount of waste produced in an area per unit of
time. In the model, it is the product of ‘rate of generation’ and ‘population’ and is expressed as ton/year.
In the discussion, however, it is expressed as ton/year.
Rauszufinden ist:
Gesammtmenge an Abfall die in Nordlibanon erzeugt wird
- Menge: in Tonnen pro jahr
- Zeit: letzten 10 jahre; 2006.................. 2016
- Ort: Nordlibanon
To find out is:
Total amount of waste generated in northern Lebanon (one week)
- Quantity: in tons per year
- Time: last 10 years; 2006 .................. 2016
- Location: North Lebanon
Abfallerzeugung: Dies ist die Gesamtmenge an Abfall, die pro Zeiteinheit in einem Gebiet erzeugt
wird. Im Modell ist es das Produkt aus ,,Erzeugungsrate* und ,,Bevélkerung® und wird in Tonnen /

Jahr ausgedriickt. In der Diskussion wird dies jedoch in Tonnen / Jahr ausgedriickt.

| Population

—

Ov;,,,hwb e
Alfayhaa

of The Clties of

Figure 37 ctlid 15l 5 sbuth 5 Jlotl O

)aJei JreoRate of generation( 9.14

Rate of generation: This is the amount of waste produced by an individual in an area per day. It is
mostly expressed in this paper as kg/year.
Rauszufinden ist:
Abfallmenge die eine person produtziert
- Menge: in kg pro jahr
- Zeit: letzten 10 jahre; 2006.................. 2016
- Ort: Nordlibanon und in jedem einzelnen Gebiet von Nordlibanon(Miniyeh-
Danniyeh, Koura, Batrun, Bischarri, Zgharta, Akkar, Tripoli)
To find out is:
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Amount of waste one person produces (2 days)
- Quantity: in kg per year
- Time: last 10 years; 2006 .................. 2016
- Location: North Lebanon and every single area of northern Lebanon (Miniyeh-

Danniyeh, Koura, Batrun, Bisharri, Zgharta, Akkar, Tripoli)

)ol&Population( 9.15

Population: This is refers to the population in an area in a given year. This is closely related to the
waste generation factor.

- Rauszufinden ist:

- Bevoelkerung im Nordlibanon; in den Jahren: 2006......... 2016

- Und ins Gesamtmodell einfuegen
To find out is:

- Population in northern Lebanon; in the years: 2006 ......... 2016

- And insert into the overall model (2days)

Yolibo/Maste( 9.16

Waste: This is refers to total waste stock existing in environment. It increases via ‘waste Generation
and is depleted through the recycling, waste collection, backyard burning and littering streams. This is
expressed in tons.
Rauszufinden ist:

- Abfallbestand im nordlibanon(2006 bis 2016)(in tonnen)

- Steigt durch: Abfallerzeugung

- Wird erschoepft durch: Wiederverwertung/ Sammlung von Abfillen/ Verbrennung

im Hinterhof/

To find out is:

- Waste inventory in northern lebanon (2006 to 2016) (in tons) (one week)

- Raises through: waste generation

- Is exhausted by: recycling / collection of waste / incineration in the backyard
Abfall: Dies bezieht sich auf den gesamten Abfallbestand in der Umwelt. Es steigt durch
Abfallerzeugung an und wird durch die Wiederverwertung, die Sammlung von Abfillen, die

Verbrennung im Hinterhof und die Abfallmengen erschopft. Dies wird in Tonnen ausgedriickt.

Yolbkil gasWaste collection( 9.17

Waste collection: This is refers to residual waste that is collected for final disposal.
Rauszufinden ist:

- Menge der restabfaelle
To find out 1s:
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- Amount of residual waste (one week)
- Abfallsammlung: Dies bezieht sich auf Restabfille, die zur Endlagerung gesammelt

werden.

Yol 5,5/ JIS\Waste management costs ( 9.18

Waste management costs: This is the total annual cost of waste management. This includes the cost
of land filling or tipping fee, landfill maintenance, aftercare and wastewater treatment.
Rauszufinden ist:

- Jaerliche gesamtkosten der abfallbewirtschaftung;dazu gehoeren kosten fuer:

- Die befuellung/ abladen von landflaechen

- Die Wartung der Deponien

- Die Nachsorge und die Abwasserbehandlung
To find out is:

- Annual total costs of waste management, including costs for (two weeks)

- Filling / unloading land

- The maintenance of landfills Aftercare and wastewater treatment
Abfallbewirtschaftungskosten: Dies sind die jihrlichen Gesamtkosten der Abfallbewirtschaftung.
Dazu gehoren die Kosten flir die Beftillung oder das Abladen von Landflichen, die Wartung der
Deponien, die Nachsorge und die Abwasserbehandlung.

Yolbbil §,0/ 4l wWaste management budget ( 9.19
Waste management budget: This is the total annual allocation for Waste management. This includes
the Waste management budget for the whole city.
Rauszufinden ist:
- Die jaehrliche gesamtzuweisung fuer die abfallbewirtschaftung
- Beinhaltet das entsorgungsbudget fuer das gesammte ort(also Nordlibanon)
To find out 1s:
- The total annual allocation for waste management (two days)
- Includes the disposal budget for the whole place (ie northern Lebanon)
Budget fiir die Abfallbewirtschaftung: Dies ist die jihrliche Gesamtzuweisung fiir die
Abfallbewirtschaftung. Dies beinhaltet das Entsorgungsbudget fiir die gesamte Stadt.
- (All days together: 41
About 6 weeks) -
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Depending on the concentrations, the nitrogen in
temperature, size of the flow to be
treated and of further parameters, can
be used different technologies for the

of acid gas Being a
quick summary we can mention:

Bag filters with reagent

nitrogen oxide( i (4 aall LG
Ol
-Thermal NOx: When burning a portion of

nitrogen oxides. This reaction occurs only
significantly at temperatures above 1300 °
C. The reaction rate depends exponentially
on the temperature and is directly
proportional to the oxygen content

-Fuel NOx: when burning a portion of the
nitrogen contained in the fuel is oxidized
to nitrogen oxides.

the air is oxidized to

(Ca(OH).) or sodium bicarbonate))

2.Treatment of dioxin and furans and mercury Hg(heavy metals ) &

The filters in flat bags are successfully used for

CO(0) 55 Gt ) =) the chemical absorption of acid gases such as CATALYTIC (SNCR):

PROCESS OF REDUCING NON-SELECTIVE

the red agent (!

HF, HCl and SO, in addition to the adsorption
of other pollutant compounds. Generally it is
used, among others, calcium hydroxide and

Measurement The

N The
By activated | pooncy  (EpA) showed that Analyzer (1GA)
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different molecules that | study, the removal efficiency of dioxins ¥

admit  system and

passing through

« Treatment by Ca(OH),

2HF % CaF; + 2H0

Ca(OH); + SO;% CaSOy + H:O

Selective Catalytic Red (SCR) is a

mixed with air (the reduction agent) is

efficiency(eta) increased  with an
arg I;’I‘ a:e porous iy a increase in AC feeding concentration. times). added to the exhaust gas and passes
suitable heat treatment SO | ypi; pag an aimost linear function to i inetic [l 3t least 130-200 ° C through a catalyst, usually a sieve (e.g.

Platinum, rhodium, TiO,, zeolites). When

reacts with NOXx to give nitrogen and water

during which ammonia

the catalyst, ammonia

one wishes to retain. application. of;AC:could, be i 3 2 a8
jated as eta [l temperature regulation CaS0y+1/2 0;~CaSOs
100/(1.0+(40.2/(F/Q)(3))). 2 * Treatment by NaHCOs.

NaHCO; + HCl 5 NaCl + COy+ HyO

Cartridge packed with activated carbon

NaHCO, + HF s NaF + €O, + H;O
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formed in theﬂw.s
without the Dioxins and
furans that measured by
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5.Continuous Emhllon Monitoring (CEM)

@NLAP/AECENAR March 2019
Maysaa Kamareddine
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North Lebanon Roads Network and Public Transport 10

(eI gy iauly ousl)

Transportation 10.1
Transportation in Lebanon varies greatly in quality from the ultramodern Beirut International Airport
to poor road conditions in many parts of the country. The Lebanese civil war between 1975 and 1990

and the 2006 Lebanon War with Israel severely damaged the country's infrastructure.
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Roads 10.1.1
Lebanon has an extensive road network throughout the country, generally in good conditions, though

it varies. The main roads in the north Lebanon are:

e Beirut - Byblos - Tripoli - Aarida
e Tripoli - Bsharri — Baalbek

Motorways 10.1.2

Part of the main road network have been updated to dual carriageway, four-lane motorways, 10.1.3
which are the following in North Lebanon:

e Beirut - Tripoli. Length: 81 km.
e Tripoli - Khane. Length: 20 km
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Buses 10.1.4

An overland trans-desert bus service between Beirut, Haifa, Damascus and Baghdad was established by

the Nairn Transport Company of Damascus in 1923.

Beirut has frequent bus connections to other cities in Lebanon and major cities in Syria. The Lebanese
Commuting Company, or LCC in short, is just one of a handful brands of public transportations all
over Lebanon. On the other hand, the publicly owned buses are managed by le Office des Chemins de
Fer et des Transports en Commun (OCFTC - is the Lebanese government authority which operates
public transportation in Lebanon), or the "Railway and Public Transportation Authority" in English.

Buses for northern destinations and Syria leave from Charles Helou Station.

xfm'*“”*“
,f.f
k r r"l

Buses are popular and inexpensive and can be stopped anywhere along the way simply by hailing.

Ferries 10.1.5

Apart from the international airport, the Port of Beirut is another port of entry. As a final destination,
anyone can also reach Lebanon by ferry from Cyprus, or Greece or by road from Damascus, etc. The

Port of Tripoli (Lebanon) is also a port of entry and ferries usually come from Tagucu, Turkey.
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Taxis and services 10.1.6

In order to get from one place to another, people can either use a service or taxis. A "service' is a lot
cheaper than a "taxi" as the passenger would be sharing the cab in the first place unlike the latter, where

he would have the cab to himself.

Cabs can be recognized by their red license plates (indicating that it is licensed for public transportation).
The driver would pull aside for if the person hails while seeing him. He will then ask for his destination

and then will decide whether he will drive the passenger with the regular fare, an extra, or not at all.

Types of taxis in Lebanon 10.1.6.1

e Service-taxis

One has to specify one's destination and enter the taxi only if one's destination corresponds to the
itinerary of the Service-taxi. The driver stops to pick up additional passengers anywhere on the streets
and drop them off generally in main squares and main streets. It remains advantageous with very low

fares.
Local

LBP 2000 ($1.33) per person or LBP 4000 ($2.66) per person depending on how close/far the
destination is. Prices within Beirut could vary depending on traffic and distance but overall should not
exceed LBP 4000 per person (Maximum of LBP 5000 for Beirut outskirts). However, the driver could

ask for more if the passenger intends to go to an area with high traffic.

Long Distance

Starts from LBP 5.000 ($3.33) and goes up from there.
e Traditional Taxis

The driver must not pick up additional passengers. Most of these taxis are not equipped with meters, so

it is important to negotiate the fare before embarking. The regular taxi fare starts at LBP 10,000 ($6.66).
e Online services

Uber and Careem are both available in Lebanon as online services which are ordered online through

the app and can be paid either online or by cash. These alternatives are sometimes cheaper than

traditional taxis in Lebanon.

e On-call taxis
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Pick up people who have pre-booked by phone. They don't respond to hails in the street. They don't
have a meter so passengers should ask the operator the price when they are booking the taxi, and double

check with the driver at the end of the journey.

10162 Carpooling

Carpolo App is an alternative mode of transportation in Lebanon. Upon downloading the app, users
post their un-used seats and the app connects them with people who have matching rides. It is free for
users on the public community and has private communities that can be accessed by invitation only.
Carpolo uses gamification to incentivize drivers to list their empty car seats and ofters incentives for

carpoolers.

Airport 10.1.7

Rene Mouawad Air Base formerly and still sometimes known as Kleyate Airport used to be a military-
civil joint airport in northern Lebanon, near the town of Kleyate and 6 kilometers (3.7 mi) from the

Lebanese—Syrian border.

On January 2012, the Lebanese cabinet announced plans to restore the airport so that it will be used for
cargo and low-cost airlines. Lebanese authorities who have visited the airport announced that the
airport will encompass a 500-square-metre (5,400 sq ft) Duty Free area and that there is major
consideration about connecting the airport to Tripoli and major cities using a modern railway. To date,

however, nothing has come of these plans, and restoration of the airport has not yet begun.!®

Cable Car 10.1.8

No cable car (telepherique) in north Lebanon.

Rail transport 10.1.9

The Lebanese rail system is not currently in use, with services having ceased due to the country's political

difficulties.

Tripoli
oublb

yeil (Byblos)
Ju>

10 https://en.wikipedia.org/wiki/Rene Mouawad Air Base#Future development
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Port 10.1.10
Lebanon Port Assessment
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The Port of Tripoli is the second port in Lebanon after the Port of Beirut. It has an approximate area of
3,000,000 m2, with a water area of 2,200,000 m2, a land area of 320,000 m2, and a 420,000 m2 dump
area adjacent to the current port, reserved for the future Container Terminal and Free Market Zone
(which are under construction). Most shipments carry general goods and dry discharge such as iron,
wood, and sugar, various kinds of beans, iron scrap, vehicles, and construction material. The Port of
Tripoli also contains a Free Zone with an area of 150,000 m2. The Port is currently undergoing
expansion projects, where a new 600 m long berth is being built for container trade, with a rear zone
area of 1,200,000 m2. This zone has been approved by the Lebanese Parliament as a free economic
zone. The Port of Tripoli is independent both administratively and financially, and is governed by the
General Code for Public Institutions according to decree no 4513. The Port is managed by a Board of’

Directors composed of 5 members elected for 3 years.

11 https://dlca.logcluster.org/display/public/DLCA/2.1+Lebanon+Port+Assessment
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Roads and highways, completed and ongoing projects 12 10.2

Roads & Highways
Completed & Ongoing Projects

Hermel
.

Legend

& Exchange, Ongomg
% Exchange. Completed
Rails & Highways

— Umgzining

= Completed

i~ - R« .
e~ DR S

Abdeh-abodivyeh road (Seawall protecton and rehabilisarion and widening )

Tripoli - Syrian Border Connection 10.2.1

This project aims to improve the roads which connect North Lebanon with the Syrian border. It
includes the construction of the eastern Tripoli ring road extending towards al Abdeh (20 kilometers to

the north), and the widening and rehabilitation of two roads extending to Arida (along the coast), and

12 http://www.cdr.gov.lb/eng/progress reports/pr072005/Eroads.pdf
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to Abboudieh on the Syrian border. This project is financed by the Islamic Development Bank (IDB)
and OPEC Fund for International Development (OFID). The contracts for Deir Ammar-al Abdeh road

and al Abdeh- Homs/Abboudieh intersection have been awarded.

Sir ed Danniyeh-Jbab el Homr- Hermel: 10.2.2

Studies for these sections have been completed. However, the procedures for expropriation of lands are
still going on. Funding was provided by the Arab Fund for Economic and Social Development. The
contract for Sir ed Danniyeh- Jbab el Homr section has been awarded, and the Jbab el Homr-Hermel
Section contract was awarded in the summer of 2004. In addition, the rehabilitation works of the Dael-

lower Tannourine road is expected to be completed during 2005 (US$ 5.6 million).

Rehabilitation and development works of Tabarja-Chekka highway, financed by the European

Investment Bank, were completed in the summer of 2004.

Rehabilitation of different roads in Akkar Majdlaya-Aardat road

Rehabilitation of Tabarja - Chekka Highway
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Roads and highways under preparation projects13 10.3
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ERERS

Rehabilitation of primary and secondary roads

Detailed studies for the rehabilitation of several sections of highways are complete. These sections are:

18 http://www.cdr.gov.lb/eng/progress reports/pr072005/Eroads.pdf
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Rehabilitation of Akkar roads: Studies and tender documents are under completion in phases.
Awarding contracts will proceed as soon as funding becomes available.

Options, feasibility and preliminary study for the Tripoli infrastructure development project.

Relevant government agency 10.4

The relevant government agency, the Ministry of Public Works and Transport in Lebanon is organized

into four directorates:

Directorate General of Land and Maritime Transport, responsible for setting, implementing and
monitoring all policies related to land and maritime transport

Directorate General of Roads and Buildings, which is responsible for the construction,
rehabilitation, and maintenance of public roads and government buildings

Directorate General of Civil Aviation, responsible for setting and implementing air transport
policies within the country in compliance with international policies, and for controlling the air
traffic within the Lebanese territory

Directorate General of Urban Planning, responsible for setting and putting into practice land

use policies

Additionally, the Council of Development and Reconstruction (CDR), and the Ministry of Public

Works” Rehabilitation and Reconstruction are responsible for road construction and maintenance in

Lebanon.

Information on Road Authority contacts can be found in the following link:

https://dlca.logcluster.org/display/public/DLCA/4.1+Lebanon+Government+Contact+List

Transport Corridors 10.5

Lebanon has three operating corridors with Syria. These corridors are:

Al Masnaa- Al-Jdeidah border entry point (at the eastern part of Lebanon) 60 km from
Damascus and 110km from Beirut. This is the main corridor that connects the Lebanese and
Syrian capitals.

Al-Arida-Tartous border entry point (at the northwest end of Lebanon). This corridor is
located at the coastal area and widely used for cargo transportation between Syria and Lebanon.
It is 45km far from Tartous on the Syrian side and 170km far from Beirut on the Lebanese side.
Al-Abboudiyeh - Al-Dabouseyah border entry point (at the northeast end of Lebanon). This
corridor connects Homs governorate (from the Syrian side) with Tripoli (from the Lebanese

side). It is widely used for cargo transportation (especially in-transit cargo to Iraq).
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During the winters, road challenges due to heavy snow have temporarily affected the use of the
international highway leading to the Lebanon-Syrai Al Masnaa Crossing, at Dahr al Baidar area.
However, this is usually cleared by the Ministry of Public Works within a maximum of one day. On a
tew occasions the Beirut-Damascus highway has also been closed due to security reasons, but overall

remains the most consistent transport corridor from Lebanon to Syria.

Travel Times

Nearest International Airport Beirut Rafic Hariri International airport
127 KM
Trucks 6 hrs

Cars 3 fa hrs

Nearest Port Beirut port
113 km
5 hrs

4 hrs

Nearest location with functioning wholesale markets, or with significant manufacturing or production capacity | Tripoli
35km
3 hrs

1/1.30hr

Other Information The route is an international highway

Distance Matrix 10.6

Distances from Capital City to Major Towns (km)
Beirut | Tripoli | Sidon | Batroun | Tyre | Aley | Chtaura | Halba [akkar)

Beirut 88 46 pl 91 14 40 114

Tripoli 120 a3 175 92 86 30

Sidon 100 43 43 6o a3

Batroun 147 63 65 63

Tyre 54 106 204

Aley 28 116

Chtaura 104

Halba [akkar)
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Travel Time from Capital City to Major Towns (km)

Beirut | Tripoli Saida Batroun Tyre Aley Chtaura | Halba [akkar)
Beirut 1.2hrs | 45min | 1hr 1.5hrs | 15min | 45 min 2 hrs
Tripoli 2 hrs 30 min 25hrs | 1.5hrs | 1.5hrs 30 min
Saida 2 hrs 45min | 45min | 1hr 1hr
Batroun 2 hrs 1hr 1hr 1hr
Tyre 1hr 2 hrs 2.5hrs
Aley 30 min 2 hrs
Chtaura 1.5 hrs
Halba [akkar])

Road Security 10.7

Road Security: Good

Public transportation is generally safe. Emergency services in Lebanon are adequate. In case of a road
accident, emergency numbers are 140 for the Red Cross and 125 for Civil Defence, and 112 for teh

Police.

Weighbridges and Axle Load Limits 10.8

Since October 2014, in order to ease rush-hour congestion, a renewed plan by the government allows

trucks to transport goods only from 10.00 hours to 14.30 hours and from 19.00 hours to 06:30 hours.

Axle load limits Lebanon (Commercial) MT Lebanon (Donations/ Humanitarian) MT
Truck with 2 axles 25 30
Truck with 3 axles 35 40
Truck with 4 axles NA NA
Semi-trailer with 3 axles NA NA
Semi-trailer (six wheels) with 4 axles
35 40
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Road Class and Surface Conditions14 10.9

From To International Distance in Road condition & environment
Road Mo. km
No of. Lanes Age | Environment
Dabousseyah cross border Aboudeyah cross border M51 18 2 =20 | Coastal
(Syria-Lebanon) {Lebanon-Syria)
Aboudeyah cross border Tripoli M51 5 2 =25 | Coastal
(Lebanon-Syria)
Tripoli Beirut M51 83 4 (Note: 2 and 3 lanes at some »20 | Coastal
points)
Beirut Al-Nagoora M51 104 3 (and 2 lanes before Tyre until | »20 | Coastal
Nagoura)
Jedeidah cross border [Syria- Al-Massnaa cross border M30 6 2 lanes each side »20 | Mountainous
Lebanon {Lebanon-Syria)
Al-Masnaa cross border Beirut M30 53 4 »25 | Mountainous
(Lebanon-Syria)
Total Lebanon International Road Distance 269 km

14 https://dlca.logcluster.org/display/public/DLCA/2.3+Lebanon+Road+Network
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Tripoli Projects10.10
This part is taken from a whole study with financial and numerical data. For more specific information,

please have a look on the report presented in the site below:

https://openjicareport jica.go.jp/pdt/11688538_02.pdf

TRIPOLI BOULEVARD UNDERPASS PROJECT 10.10.1

Tripoli Boulevard is functioning as the primary arterial street and at the same time as an international
highway. It passes through the Central Urban Area of Tripoli where through and local traffic is
concentrated. The section from Halim Abu Azz El-Deen Roundabout to Bisar Street (hereinafter
referred to as the Central Section) is the most critical section in the Study Area in terms of traftic

congestion and air pollution.
Present Condition of the Central Section:

e Road width: Dual 9.0 m carriageways with 4.0 m center median and 4.8 m sidewalk on both
sides. Road right-of-way width is 42 m by the latest decree in 2001. It has 2 lanes with shoulder
(or loading/unloading zone) on each direction.

e Intersections: There are 4 major intersections in the 775 m Section with an interval of 220 m
to 295 m. Short interval between intersections is one of the causes of traffic congestion.

e Traffic volume: Tripoli Boulevard — 25,000 ~ 29,000 veh./day

e Intersecting Roads — 9,400 ~ 19,600 veh./day

e On-street parking: Shoulders on both sides are occupied by parked vehicles. One lane on
each direction is frequently blocked by double parked vehicles, thus only one lane is effectively
functioning as a travel way. Such condition is greatly reducing traffic capacity of the road.

e Travel speed: 8 ~ 20 km / hour.

e Level of service: F which means capacity is exceeded by traftic volume and requires urgent

measures.

e Noise level: 100 ~ 105 dBA which is exceeded the standard of 72 dBA.
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Figure 38 Present condition of Tripoli boulvard at Tripoli Central Area
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Fizure 2.2-1 Road Metwork in Central Tripohi Area

Figure 39 Road Network in Central Tripoli Area

Alternatives Plans

Basically, a scheme of underpass is selected rather than overpass due to landscape and environmental

considerations, as overpass schemes are opposed by all concerned authorities. Five alternatives are
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developed to select the optimum plan for implementation. Alternatives have different lengths and

number of intersections to be under-passed, which will affect the cost and efficiency of the underpass.

e Scheme-1:
e Scheme-2:
e Scheme-3:
e Scheme-4:

e Scheme-5:

To provide an individual underpass for each intersection A, B, C & D.

To provide a continuous underpass for the most congested intersections of B & C.
To provide a continuous underpass for three congested intersections of B, C & D.
To provide a continuous underpass for 3 intersections A, B & C.

To provide a continuous underpass for all 4 intersections A, B, C & D.
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Figure 40 Alternative of Tripoli Blv Underpass
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CENTRAL TRIPOLI TRANSPORT MANAGEMENT PROJECT 10.10.2
PRESENT CONDITIONS AND PROBLEMS 10.10.2.1

Central Tripoli which consists of Central Business District (CBD) and extended to cover all the near

surrounding main commercial streets, touristic area, old town market area and shopping area along

Abou-Ali River. New Tripoli is the busiest area in the Study Area with concentration of commercial

and business activities as well as cultural and historical spots. Accordingly, people are concentrated and

high volume of traffic is generated and attracted in the area. Present condition and problems are as

tollows as shown in Figure 3.1-1.

a) Road Network and Road Space Utilization

Roads are mostly narrow and road network is like a maze, particularly downtown and old city
areas.

Road space 1s not fully used for traffic purpose due to heavy on-street parking.

There is no room for road widening or construction of new road due to high density roadside

development.

b) Inter-City Buses

There is no off-street inter-city bus terminal, but existing roads are used as the inter-city bus
terminal (or on-street inter—city bus terminal).
Inter-city buses wait for passengers on a road until enough passengers boarded on it, thus traffic

is severely disturbed.

e On-street inter—city bus terminals are concentrated along the busiest roads.
c) Taxis
e There is no off-street taxi terminal stand. Taxis are parking on streets to get 4 or 5 passengers.
e Over-supply of taxi service 1s obvious. Many taxis cannot get passengers, but park on a street all
day long.
e Taxis are concentrated at Public Garden and J. Abd El-Nasser Square areas.

d) On-Street Parking

Many vehicles park along streets, narrowing a road space for travel way.

e) One-way Traffic Operation

One-way traffic operation is being extensively adopted in the most of areas, this system is

successful, but there are some areas where this system needs to be improved.

t) Environmental Condition
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e Due to concentration of traffic, its slow moving conditions, and many old-age vehicles, air

quality is seriously deteriorated.
g) Factors affecting Tourism Development

e Historical and cultural heritages are concentrated in the old city area. Proper parking areas,

improvement of sidewalks and pedestrian roads and beatification of area are needed to attract

more tourists.

mm  (n-street Inter-City Bus Terminal
== (ip-street Taxi Terminal
] [E Masque
" CBD
" Historical Culrural Area

| == Souk { Old Market Smeat )
== Pedestrical Road

RVANEIHIS

PROPOSED BUS/TAXI SERVICE SYSTEM AND TERMINALS 10.10.2.2
Bus/Taxi Service System needs to be planned in relation to provision of terminals. In the Master Plan,

the following are recommended:

e Introduction of City Bus (Short term: 2001-2005).
e Construction of Behsass Terminal (Short term: 2001-2005).

e Construction of Bedaoui Terminal (Medium term: 2006-2010)
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Figure: 3.4-3(b) Area B : Proposed One-Way System
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Figure 3.4-4 Proposed One-Way System

Figure 41 Proposed one way system

ON-STREET AND OFF-STREET PARKING 10.10.2.4
On-Street parking

Table 3.5-1 shows the results of the parking survey for the major corridors. The total number of vehicles
parked during the working day from 8 A.M to 3 P.M. is 4,753 vehicles. The ratio of vehicles parked
on sidewalk is 10% while the ratio of double parking is 15%. Table 3.5-2 shows a summary of these

main findings.

235



North Lebanon Roads Network and Public Transport

Table 3.5-1 Present On-5Street Parking Demand

Location Numiber of Parked Vehicles Donble Parking Sidewalk Parking
Ia 75 1 9
b 39 3 -
Ie 16 1 -
Id 3 1 -
IIa 182 30 8
s 189 X 4
ITa 159 19 11
I 171 2 9
TVa 127 M 19
Vb 93 19 10
Va T 2 12
Wb T4 10 9
VI 211 4 Q0
Vb 203 15 63

VIIa 194 33 5
VI 2m 36 2
VIa 154 11 3
VI 120 el 1
5.4 375 45 61
a 196 13 5
b 1581 16 7
XIa 161 &0 3
b 176 56 1
Xa 176 13 2
M 163 19 5
Al 238 18 8
Kb 7 10 8
v 306 A6 3
XV 195 63 102
Total 4753 721 462
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Figure 3.5-2 Locations of On- Sﬁeel Parking Survey
The street inventory survey shows that the on-street parking supply is about 2,000 spaces. The presently

parking condition based on the street inventory survey is shown in Figure 3.5-3.

Figure 3.5-4 shows the locations where double parking and parking on sidewalk are frequently or often
observed. Based on this figure the following locations are highlighted as the locations with high demand.

e Sahet El-Tal

e El-Saraya El-Kadimah

e El-Nejma Square

e Tripoli Boulvard

e Around Tripoli Municipality

e Azmi Street

e El-Mitain Street

e Abou Ali River Near to the Old Market

Under the Master Plan Study the total present demand was estimated as 3,000 spaces. As mentioned,
currently the on-street supply is about 2,000 spaces. That means under the current condition the central
area needs at least additional 1,000 spaces without prohibition of the on-street parking. When the on
street parking will be prohibited the central area will require 3,000 parking stalls. However, there are
presently about 500 over supply oft-street parking stalls which mean that the central area will be in need

for an additional 2,500 stalls to manage the complete prohibition of on-street parking.
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Off Street parking

The second stage survey for the all off-street parking areas within the downtown study area shows that
there are 11 locations. The survey was carried out to estimate the supply on each location. The locations
are shown in Figure 3.5-1. The capacity of each location and the total oft-street parking capacity is
shown in Table 3.5-6.
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Table 3.5-6 Off-Street Parking Capacities

Location Areanr Capacity Space
F1 3400 136
F2 5400 216
F3 800 32
P4 630 26
| 5] 950 3
3] 1300 52
F7 1,200 48
P8 3.100 124
Po 200 32
P10 900 36
P11 1300 52

Total 19,800 792
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Figure 3.5-6 On-Street Parking Short Term Plan
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INTERSECTION IMPROVEMENT AND TRAFFIC SIGNALS 10.10.2.5

Present traffic circulation is shown early in Figure 3.4-1. The investigation highlighted two areas where
traffic rerouting is required. The traffic circulation on the downtown area after the required rerouting

1s shown in Figure 3.4-4.

Due to this rerouting and construction of the Tripoli Boulvard underpass the intersections where
improvements and traftic signals will be required during the Short-term Plan were selected as shown in
Figure 3.6-1. There are eight locations where geometrical improvement and traftic signals will be
required. Three of these locations are along the Tripoli Boulvard which are intersections numbers 16,
20 and 22. These three locations are already included in the traffic signal plan of the CDR. Concerning
the improvements cost of these three intersections it will be included with the required cost for the

constraction of the underpass.

From the other five locations, there are three already included in the traffic signal plan by the CDR
which are intersection numbers 14, 17 and 23. However, only intersection number 17 is included in
phase I of CDR plan. The others 14 and 23 are included in phase II. Therefore, these two intersections
plus the intersections at Sahet El-Taal and Al Saraya Al Kadima must be considered in the phase I of
CDR traffic signal plan.
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Intersection Improvement and Traffic Signals

During the Short-term Plan improvement of eight intersections have to be considered. There are three
intersections will be related to the underpass project. For the other five intersections that their locations
are shown in Figure 3.6-1 the geometrical improvement plan and traffic phasing system are shown in
Figure 3.6-6 to 3.6-11. At Sahat El-Tal two alternatives have been considered as shown in Figure 3.6-
10 and 3.6-11. The first one is much better for the smooth traffic circulation but it needs to cut and add
some sidewalk areas. There is no problem with this plan. However, if the Tripoli Authority dislike to

carry out this modification, the second alternative can be used.

In the geometrical planning the traffic re-routing was taken into consideration. The traffic circulations

in these intersections are based on the proposed one-way system plan shown in Figure 3.4-4.

L =l -.I » I llll.'. ; o f \ )
V=T -"* S AN
LEGEND : Phase 1, Traffic signals Phase 1. Stop / Giveaway Signs
Phase 1, Stop Signs ® Phase 2
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Figure 3.6-5 Review of On-Going Traffic Signal Plan
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Figure 3.6-9 Geometrical Improvement and Signal Phasing for Intersection No.23
{ Al-MNejmeh Square)

248



North Lebanon Roads Network and Public Transport

Alternative [ 1)

4 Phase

==
== Phas

I B Scale /1000
I|. = |
Figure 3.6-10 Geometrical Improvement and Signal Phasing at Sahat Al-Taal
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Figure 3.6-11 Geometrical Improvement and Signal Phasing at Sahat Al-Taal
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TRAFFIC SAFETY FACILITIES10.10.2.6

Traffic safety must protect the road users including both vechile drivers and pedestrians. Recently
Tripoli City suffer a considerable shortage in the traftic safety facilities such as pedestrain signals, guard
rails, pedestrain over and under pass, and bad condition of sidewalk. The pavement condition can
consider also under the saftey facilities since the bad pavement conditions are reduceing the control
abilty of drivers. The bad pavement condition is preventing the application of the road marking that
can severly affected the safety.

Table 3.7-1 Assessment of Predestrian Vohume and Sidewalk Capacity

Locaton Padestraim max. Sedewalk wadth (m) Capaoity p/onun. Vi
volume p/ouin.
la 22 2 40 (.35
1b 26 26 &4 (.40
X3 26 s 116 022
b 29 4.7 148 02
la 13 2 40 0.33
3b 18 15 20 0g9
4a 20 2 40 0.3
4b 22 2 40 .33
Ja 26 2 40 (.63
b 21 1.8 32 097
Table 3.7-2 Sidewalk: Conditions

Condition Area (m’) Ratio

ond 8.000 10 %%

Fair 32,000 40 %y

Bad 40,000 50 %

Table 3.7-3 Pavement Conditions
Condition Aream’ Ratio %

Good 30,000 15

Far 360,000 0.0

Bad 10,000 25
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Figure 3.7-3 Present Pavement Conditions

The investigation of present condition shows that the city is in need for the safety facilities improvement
in the short and medium plans. The improvement for the city as a whole was clarified before under the
Master Plan Study in Technical Report-4. For the downtown area the city will need to consider the
tollowing facilities during the Short-Term Plan:

e Sidewalk Improvement

e Pavement Improvement

e Guard Rails

Traffic Signs:

Table 3.8-1 Traffic Signs Requirements

Sign Type Required Number
Warning 240
Begulatory 120
Infermatory 240

Pavement Marking:

There is no marking in all of the downtown area. In the field of the pavement marking the following
marking types have been considered:
e Lane marking.

e Cross-walk marking.
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e On-street parking.
e Off-street parking.

e Channelization.

Table 3.8-2 Road Marking Requirements

Type of Matling Area (o)
Lane 4000
Cross-wall: 3000
Edge 4000
On-street 4800
ROAD MAREING ( White Color ) EDGE MARKING ( Yellow Coler )
1 5 1 5 1 1 3 1 1
Lane I 4 I Limited parking ez
Line 0.1# — — — ) R e T — than 3 br. diuring the
{ Saperate traffic langs when maffic moves in the sams dirsctions. ) wdking day.
4 2 1 2 4
et o ) i = fo ot
Line g T dumng the warking day
{ Bafiers hazand lika sigmals, vertical and horizontal carves. )
3 3 3 3 3
=+'2  DPurking is not allowsd
o Mk I e
{{ Seperate raffic langs whan raffic meves in opposis directions. ) = - t
w0
0235 n m Yellow color repeated
Sdid g IIE Losdingis aotallowed  Loafingis lowed  Losingismsrallowsd © o 10 2
Lina T dering the working day.  afer the woeking day.
(Mo evertaking: )
INTERSECTION MARKING | White Colar )
Widd Accordng to pedesirian
' wohume (| 4) persome/min] m )
3 '?: L] 1] #'
g-f o< I
5 23
=T Stop Line at Stop Line at
Ea D Stop Sizn Traffice Signal
T:
53 ;
g § Cross Walk sim o
Give Way

Figure 3.8-1 Typical Example of Pavement Markmg
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BATROUN TATION

Line description

Total length: 17.3 km

Single-track line ADFOUN BRIDGE

JFOUN TUNNEL
BRIDGE

3 stations GE ABOVE ROAD

5 bridges
4 steel bridges
1 stone bridge

1 tunnel

NE BRIDGE

AMCHIT BRIDGE

ATION — VIRTUAL CROSSING
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Tripoli and Reopen the Railway section
between Tripoli and Homs

STRATEGIC LINE Economic Infrastructures &

Equipment for the Competitiveness

TITLE OF THE GROUP |SUSTAINABLE ECONOMIC

DEVELOPMENT
TYPE OF THE PROJECT
Execution Set - Up Lobbying
Pre- Detailed Road Map Structure
DIMENSIONS OF THE PROJECT
Cultural Economical Spatial
Social Environnemental Autres,-—---—----——-—

DESCRIPTION OF THE PROJET

Proposing a framework to operate the line within proper instutional solutions
Noticing the touristic issue and promoting for Tripoli and Al Fayhaa on the road map

GENERAL OBJECTIVES OF THE PROJECT

Activating the railway transport to ship the goods
Developing a complete service plan with the framework of the regional connection

SPECIFIC OBJECTIVES OF THE PROJECT

maintaining the cultural and historical heritage

Activating the industrial role of the cities of Al Fayhaa and the role of the transit for Tripoli’s
port

Attracting industrial and services investments

Improving the quality of industrial activities

Creating sustainable work opportunities

16 http://www.medcities.org/-/projects-submitted-railways-station-of-tripoli

3500 3 & g9l Jeo &5 3 {S )

TITLE OF THE PROJECT Rehabilitate the railways station of

https://www.lb.undp.org/content/lebanon/en/home/projects/InstitutionalCapacityDevelopmentoft

heRailwayandPublicTransportationAuthority.html
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® Including in the study the necessary equipment within the port and the harbors
ARGUMENTATION OF THE PROJECT

e -the region should be classified according to the historical value (terminus)

e The risk facing the current location of the railway; re-studving this location

EXPECTED RESULTS OF THE PROJECT

PARTICIPATING PLAYERS ON THE CONCEPT & EXECUTION LEVEL

LOCAL/NATIONAL INTERNATIONAL
OCFTC - Municipalités BM - AFD - EU
FUNDING SOURCES
LOCAL NATIONAL INTERNATIONAL

REQUIREMENTS & ESTIMATED IMPLEMENTATION PERIOD

ACTIVITIES / PHASES TIME CONTENT
Phase I: Project Preparation B months
Phase II: Implementation of the Project 2 years
Phase I11: Project Management 5 years
ESTIMATED FINANCIAL COST
Phase | 100 thousand U.S.$
Phase 11 One million U.S.$
Phase 111 To be determined
INDICATORS FOR FOLLOW UP & EVALUATION
EXECUTION INDICATORS IMPACT INDICATORS

The movement of goods in transit
Trains run from the station Tripoli
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Output 13: Support to the RPTA to | Yearl RPTA&UNDP | 3L Launching an action plan for Lebanon in the field of railway | Individual
coordinate and manage ongoing and safety and interoperability through the implementation of | Consultants/Ad
potential technical projects provided Development and EUMedrail Program ditional
dissemination of Support:
Baseline: -Limited capacities to absorb E‘Euilifm Sub-Activities 37680 3.
Ungﬁfgfdﬂnd potential technical projects mobilization 311 Dissemination of EU railway legislation and standards, | 113,040 USD
provt strategy developed including safety aspects and interoperability specifications;
Output Indicators: Technical 312, Involvement of the officials of beneficiary’s countries,
~Inereased Furldin’q cources to support | A55£ance including lebanon (and the other South Mediterranean
the public Lmnspur{ ectorin LE]J:]UL])J[E’ provided Partners) in the networks of the Agency; Technical -
"~ Development and dissemination of | <. 3.13. Setting up a working group composed by experts of the | Researcher/Top
research -1§d information : Year 2 beneficiaries aiming to facilitate capacity building and | ographer (SC6):
) C\mrd;nation mechanism  established Development  and networking among the beneficiaries as well as between the
and functioning dissemination  of beneficiaries and the European Union Agency for railways | 42,003 i 1 -
- Bilateral and multilateral agreements .Slfudlc?' (ERAY . ) _ 42,003 USD
ith neighbouring countries prepared Icc:hmca[ 3.14. Paving Lhc way For'ca'n')ﬂng out L'usk? anrusILod to National
wit & ] prep assistance Safety Authorities and National Investigation Bodies;
Tarzets: provided 3.1.3. Capacity building for officials
argets: . 3.L6. Making a comparison between existing Lebanese Railway | ICT
- S{.udlcs and surveys regulations and the European railway regulations, identify gaps | Coordinator
disseminated. Year 3 and agree with the Ministry of Transport and RPTA which | (SC8):
- - Resources mobilized. Development and activities might provide best benefits to improve railway
- - Partnerships and agreements | dissemination  of regulation, considering also institutional and organizational | 53397 * 1 -
reached. studies. aspects 53,397 USD
Partnership
developed. 3.2 Supporting RPTA in coordination with the technical team of
Technical OMSAR in implementing and designing softwares Civil Engineer
assistance (SC9):
peovided Sub Activities:
57484 * 1 -
321 Entering data complaints into RPTA complaint | 57,484 USD
management system application
3.2.2. Finalizing and launching RPTA website Miscellaneous:
3.3, Supporting RPTA in implementing and finalizing the ToRs
for renovation works of Railway stations 10.000 3 -
30,000 USD
3.4, Presenting and assisting RPTA at the Technical Control
Team (TCT) for a renovation program in frame of Turkish
Heritage Cultural initiative
3.5. Technical support to the RPTA on the on-going projects in
public transport sector
Sub-Activities:
3.5.1_Technical and administrative assistance on BRT project
carried out by the World Bank and CDR
3.5.2. Follow up with the European Investment Bank on the
redefinition of phase 2 for the ongoing Feasibility study for
Tripoli - Beirut Railway TA2013011LBF10
3.5.3. Following with CDR the development of Tripoli
Abboudich Railway section, revising and approving the related
reports and design for construction.
Net for Activities over 3 years 954,248 USD
Direct Project Costs (DPC) 19,085 UsD
General Management Services (GMS 5%) 48,667 USD
Total Cost over 3 years including GMS & ISS 1,022,000 USD

QLa) e [ 3130 OgLizas
37,680*3 = 113,040 USD

(SCO):@lesb | o8 b
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42,003*1 = 42,003 USD
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10,000* 3 = 30,000 USD

Sl Vg 954,248 ol 3 e e 1ol 3lo
ot Ygs (DPC) 19,085 5,51l 5,0l JSS
Sl Y93 (GMS 5%) 48,667 asld) 5)5Y1 olass
Sl Y53 1,022,000 olgin 3 s e 2l L)
i bl glpil 11.7

e gl Bae g 1A 5 L) AU g Lpalisiaad (o (0 &) o oy Al (3 ol ¢l suas

Heelgl oda 5 @iglal wldladll g anled wliad) Lo od OF Sa g aadsy 0 ST 065 U5 Lgie 2nll

dng ol Ll @

o el Al @ e 125 2o Ldass LS ol BT e e (a0 0l Ol Ciypws o2
NOUR

270



Ol (3 wpadl i

dla) o p Ol SIS8 e sl L) GUE g liamy Bl 5 3801 GLUL Ligae g5l 1 Loy
il 3y
e do e feall B2z Sl Cllas BT Y1 Bsl) o) 5 OIS e w Ailsze LT e o201 e g

il o)lki) @

SIS Slaed) Loy dlawsze UL 3Ls ) ohlad) biges go5 5 0L o Jau s g el Bslal o)y Uadl
Lgang Ol

Aol Slladll O Y1 (Ol SIS s jlie Sa Slladll oda jan Lehis P SBLL OF s w2l e
e A8y Lises Jond O 0 a5 )

bl A3 (3 e Y KT Jane (3 839kl 8 Bl oy Led 33

;‘JL;// wa [ J

bl g Jlaal) oW am ) (3 pad 5 e ) 0L ~pal) L5 ) il g5 LS ol lad
A b Slllze e b B3daie SN (3 5 6 sVl Ul e B3le fens
Sl 3 el Jsb Llass Metrolink 5 Caltrain - Joe sl UK o) S calls aa

RERELN

‘;Z;/,U/UA&J/ ollbi

271



O s B Slaend) sl LS ol gl of GV gia b Bpad U1 el A1 o
e ) G e o M A e LU fadin S fend G 8508 Br &) 0 £ 51 s sy
oW el ol o,V B W okl eda e O 513 e M3 e Ladie iy pd) T

FreeCAD  b§ dh~o 2390/ 118

et o3 s

]
)
]
)

&U G- Lo o)
2\.3)4;» o..:Ub 9 Jf\.l.ﬂ\
O L g5 g HUaxy)

9 8l ol Uadll s

S Y A
g ods & g Jsed)
oo Ol 2% L
VY

ks ikt -3 Figure 44

272



Ol (3 wpadl i

R

200320_)lns_dhh=o.F
CStd

il sb 33> @Sw 11.9

273



North Lebanon Telecommunication

North Lebanon Telecommunication 12
(eI gy iauly ousl)

Telephone 12.1

The I-ME-WE (India-Middle East-Western Europe) submarine communication cable linking Tripoli,

Lebanon with other countries.

— France
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17 https://www.submarinecablemap.com/
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North Lebanon Telecommunication

There are 1,816,262 landlines giving a relatively high fixed line penetration rate, along with 4,890,534
mobile telephones in use in Lebanon. The telephone system was severely damaged during the civil war
but was completely rebuilt and revamped. The systems that provide the infrastructure for the telephone
network are, domestically, microwave radio relay stations and cables, and internationally, two Intelsat
satellite-earth stations, a microwave radio relay station to Syria and three international undersea fiber

optic cables: -ME-WE, CADMOS (to Cyprus), and BERYTAR (to Syria).

Free radio and television broadcasting 12.2
Lebanon possesses one AM radio broadcast station, and 32 FM radio broadcast stations. In 2005, there
were 28 privately owned FM radio stations. One FM station, which shifts between French, English,
and Armenian, and the sole AM radio station, which broadcasts solely in Arabic, are owned by the state-
owned Radio Lebanon, which 1s under the jurisdiction of the Ministry of Information. Radio Lebanon
also relays Radio France International at 13:00 (UTC) daily. Among private broadcasters are Mix FM,
PAX Radio, the Lebanese Broadcasting Corporation(LBCI), National Broadcasting Network, Radio
One, and the Voice of Tomorrow. There are 2.85 million radios is Lebanon. In 1998 Lebanon's radio
penetration rate was 906 radios per 1000 people. Furthermore, Lebanon has five digital cable television

companies, Cable Vision, Digitek, EcoNet, City TV and UCL.

There are 28 television broadcast stations in Lebanon, although the application of the audiovisual law
has caused the closure of a number of TV stations. The PAL television standard is used in Lebanon.
Other than the state-owned T¢élé Liban, most broadcasters are privately owned and earn revenues from
advertising. Some of the most important television networks are the LBC, Murr TV, Al Jadeed, Future
TV, Orange TV (OTV), Al-Manar, NBN, T¢lé Lumiére, and Télé Liban (State-owned). There are

1.18 million television sets in Lebanon.

Paid radio and television 12.3
There are five cable TV companies in Lebanon: Cable Vision, Eco Net, City TV, Digitek and UCL.

Internet services 12.4
The development and growth of internet infrastructure has been particularly slow in Lebanon due to
corruption and allegations of a sector monopoly.
Internet services are administered in Lebanon by the Ministry of Telecommunication. Lebanon
provides three types of services: dialup services, wireless Internet service and ADSL. Lebanon ranks 161

on the netindex.com (as of 1 February 2019).
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ADSL services 12.5
ADSL was oftered for the first time in April 2007 and there were, as of July 2011, 1,284,361 subscribers.
The ADSL network has been undergoing large upgrades throughout the country. The addition of the
new IMEWE underwater cable during the summer of 2011 has dramatically increased Lebanon's
international bandwidth capacity, allowing for increased speeds and larger data caps. The prices for
ADSL varies slightly depending on the DSP but typically cost from $16/month (4 Mbit/s) to $65/month

(open speed) on unlimited data plans.

To fix the problem, the Ministry of Telecommunications signed an 18-month contract with
Consolidated Engineering & Trading and French/American Company Alcatel-Lucent to install a Fiber
Optics grid. It was expected that by the end of 2011 all the areas of Lebanon will have fast internet
ranging from 10-15 Mbit/s download, and 20 Mbit/s and more will be available the year after, allowing
Lebanon to finally catch up with the rest of the world, which eventually never happened. A new fiber-
to-the-home initiative was launched in 2015 by the Ministry of Telecommunications under Boutrous
Harb. It is expected to be fully implemented by 2020, presenting users with VDSL2+ plans capable of
offering speeds reaching 150Mbit/s.

Broadband Internet 12.6
Wireless Internet services were oftered for the first time in 2005 to palliate for the absence of an ADSL
infrastructure at the time. ISPs fees revolve around $45/month. Wireless internet is portable: users can
connect nearly anywhere through a receiver (connected to the client via USB or Ethernet) and it
provides download rates between 2 Mbit/s and 9 Mbit/s depending on the chosen plan. Coverage

weakens in densely built areas or remote locations.

ISPs (Internet Services Providers) 12.7
There are 17 licensed ISPs (Internet Services Providers) and 9 licensed DSPs (Data Service Providers)

operating in Lebanon:

e Broadband Plus

e ComNet

e Cyberia

e Data Consult (Managed Services Provider)
e Farah Net

e Fiberlink Networks

e [DM

e Keblon
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e Lebanon OnLine

e Masco Group

e Mobi
e Moscanet (Wise)
e Onet Plus

e Pro Services

e Sodetel

e Solidere

e Terranet

e Transmog (Cyberia)

e Tri Network Consultants

e Virtual ISP (VISP)

DSPs (Data Service Providers) 12.8
Cable One, Cedarcom, GlobalCom Data Services, Pesco, Sodetel, Solidere, LCNC S.A L., TRISAT
S.AR.L., Waves S.A.L.!8

Statistics 12.9

Landline 12.9.1

IN NUMBERS
—

u/lﬂ ) Landiine

.\‘-:;/

1,012,849 142,849

new landline subscribers between
2014-2015, it was 15,000 compared
to 2012-2013

198 843%

new subscribers per day between increase of new landline subscribers
2014-2015, compared to 21 in 2012-2013

the total number of landline subscribers

18 https://en.wikipedia.org/wiki/Telecommunications in Lebanon
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-

Landline Subscribers

1,012,849

965,723

870,000 Ranked first in
the Arab world*
855,000 A47,000 2 wol
838,000
T t + ' ; I
2mo 201 2012 23 2014 205

142,849

new landline subscribers between
1/1/2014-31/12/2015%*, compared to
15,000 in 2012-2013

198

new subscribers per day between
2014-2015, compared to 21 in 2012-2013

-

The number of new landline subscribers

142,849

15,000

20M2-213 142015

1,244,384

the total number of internet subscribers

1061

the average of new internet subscribers
per day in 2015, compared to 107 between
2012-2013

=

The daily average of new subscribers

198

B43%

/

21

2012-20M3 2014-2015

764,384

new internet subscribers compared to
77,671 between 2012-2013

93,5%

the coverage ratio of fixed-network the
DSL and the VDSL technologies
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67% 70,000 E1

of the internet users are subscribed the volume of international internet

to 2 and 10 MB/S compared to 13%in 2013 capacities shows an increase of 442%
compared to 2013

39,200 4L22%

E1ls is the total international internet increase in E1 numbers compared to 2013

bandwidth dedicated to private ISPs
show an increase of 570% compared

to the year 2013
1 1 The total number of broadband internet
subscribers
the average of new internet subscribers 1,244,384
per day 1,132,139
............................................................ Ranked
first in the
480,000 rAE
5 = ; 475,185
new fixed broadband subscribers t i ! - - -
2010 2011 2012 013 2014 2015
The number of new broadband internet The average of new broadband internet
subscribers subscribers per day
764,384 1,061
891%
77.6T1 107
2012-2013 2014-2015 2012-2003 2014-2015
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DSL 12.9.3

The total number of DSL subscribers

537,135
480,011

318,750

276,000

221,000
178,000

Ranked first

im the frab
world

2010 Fall B HIE AN Falj Fe

2013

The number of new D5L subscribers

/

97,750

T T

2012-2013

93,5%

of central offices are equipped with
DSL-VDSL technologies

2014-2015

74 new central offices were equipped with DSLAM
technology in 2014-2015.

The total number of central offices with DSLAM
technology reached 244 in 2015, up from 170

in 2013. Thus, 93.5% of central offices in the
country became equipped with the DSL-VDSL
technologies.

The daily average of DSL subscribers

]

/f

135

i i
T T

H2-2013 2014-2015

v

The total number of phone central offices with
DSLAM technology

s 1 [, 2.4
20 + | 195
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67%

of subscribers with internet speed between 2 and 10 Mbps

Increasing internet speeds was a strategic goal for the Ministry of Telecommunications. Decisions taken
to this effect contributed to having 7% of internet subscribers with a subscribed speed between 2 and
10 Mbps in 2015 as opposed to 13% in 2013, showing an increase of 415%. [Despite the limitations of the
existing copper network which was gradually being replaced by optical fiber]

Broadband internet subscriptions Broadband internet subscription
|between 2 and 10 MB/S) [between 2 and 10 MB/S]
&7%
67% »
8%
13%
1% 15 19
: . - - - : - -
min 201 200z 2013 mé 2015 013 015
23.99 Kbps
the average international internet N
bandwidth of fixed internet service in International internet capacities for
the year2[115 every subscriber

23,992.20

Given the the increase in subscribed bandwidth
and the rise in demand for bandwidth
consumption, the Ministry, in 2014, increased
the international internet bandwidth so that its 10,734.00
average per internet user reached 23.99 Kbps, 10,318.00
recording an annual increase of 421% compared to
10.73 Kbps in the year 2013.

5,368.00
1,318.40

o 201 amaz mi3 2014
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24L45%

The total international internet
bandwidth increased by 244%
to reach 70,000 E1

Having held the second rank worldwide in terms
of the average international internet bandwidth
growth rate in the year 2014, the total international
internet bandwidth in 2015 reached 70,000 E1,

an increase of 422% vs 2013 (a total international
bandwidth of 13,400 E1]

The growth of international internet capacities

113,200

691,6%

/J

14,300

20Z-2013 2014-2015

The volume of international internet capacities

140,000

Ranked
second in the
Arab world

t L L L t t
2010 20 mi2 2013 & 15

Total number of E1s dedicated to Internet Service Providers |SPs

SBLE

39,200

2013

205
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Mobile cellular

4,504,631

the total number of mobile cellular
subscribers

1250

new data mobile cellular subscribers
per day

94%

penetration rate of mobile cellular

Mobile cellular 12.9.4

339,183

new mobile subscribers

65TB

the daily data consumption

increase in total state revenues from the
mobile sector compared to the year 2013

-

Dropped call rate

0.56%

Number of cellular phone subscribers

4,504,631
3884757 4,062,699
3,755,16%

3,456,650

2014 s

-

Revenues of the mobile sector

$1.1462,000,000

$1,097,000,000

2,843,664
w13 2014 15 2013 2014 015
b
Number of data subscribers
2,916,231

2.477,292

2016174

2013 s

mi3 2014
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The penetration rate of mobile phones 9 4 0/0

4% Penetration rate of mobile phones
in 2015

The 6% increase in mobile phone penetration
reaching 4% in 2015, compared with 88% in 2013,
was the direct result of the Ministry's decision to
expand mobile services through the improvement
of the infrastructure in sites that had not been

2013 205 covered by mobile services.

8 ' % The penetration rate of smart devices

the penetration rate of smart devices

87%

The penetration rate of smart devices increased to
87% in 2015 up from 34% in 2013. The increase in
the number of mobile data subscribers coincided
with a provision to make the necessary data
capacity available.

iz miz s 2015

The daily data usage 6 5 I B

45 TB the daily data usage

A 61% increase in daily data usage reaching 45 TB
in 2015; an increase from 25 TR in 2013.

203 2015

Telecom One Stop Shops (OSS) 12.9.5

Common sale centers (Telecom One Stop Shops) for Alpha, Touch and Ogero were set up to provide
fixed and mobile telecommunications services. Telecom One Stop Shops were the first moment of
truth in the process of developing and modernizing the telecommunication services; be it for fixed or
mobile networks. The OSS were the implementation of the decentralized and sustainable management

strategy that allowed consumers to experience improved services at a much lower cost across the
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Lebanese territory, be it at urban centers or rural areas. The One Stop Shops implementation plan
consisted of three phases. Twenty-six centers out of a planned thirty-six were set up as part of the OSS

operation.

Operational telecommunication OSS Zouk Mikayel, Jbeil, Miniyeh, Halba, Tripoli (4 centers),
Batroun, Zgharta, Bcharreh, Amioun, Douma, Tanourine, Elyssar, Badaro, Aley, Hazmieh, Shekka,
Jdeideh, Antelias, Mazraah, Sidon, Zahleh, Chtoura, Saghbin. These newly introduced common
centers for Alpha, Touch and Ogero provided consumers (citizens, residents and tourists ) various
services, namely the sales of fixed and mobile mobile lines, internet services, bill settlement, and prepaid
cards, among others. In addition to the existing 44 centers, 19 new Ogero centers were set up and in

tull operation bringing the total number of Ogero offices to 63 nationwide.

e T

Tripoly [x4)

Amyoun

[ Douna

THE FIXED NETWORK: THE TRANSITION FROM COPPER WIRE TO FIBER OPTICS 12.9.6
(FTTX)

This strategic objective aimed to connect homes, institutions, office buildings, and neighborhoods with
the “FTTX” technology, which has become standard in developed countries. That objective required
the development of the telecom national network infrastructure, namely the “local loop™ as well as the
“last mile”. It also required a complete transition from the current copper network to the optical fiber
network: Ambitious developments that were to be implemented according to a tight schedule based on
technical and economic criteria associated with the cost of implementation and existing quality of

service.
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Fiber to the Office or Organization FTTO
Fiber to the Node FTTN
Fiber to the Cabinet or the Curb FTTC
Fiber to the Building FTTE
Fiber to the Home FTTH

v

Directive Plan FTTH Phase 1
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FTTX Project Final Phase

Bairut

b

The road map

2015-2017 2015-2020 H016-2020 2019-2022

Smmall and mediurm-sized Rooms and houses Hauses FTTH1 Houses FTTH2
companies FTTO FTTC |+WD&L)
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THE MOBILE NETWORK: THE TRANSITION FROM THE THIRD GENERATION (3G) TO 12.9.7
THE FOURTH GENERATION (4G ADVANCED)

= -
ALFA ALFA

The situation at launch 1/7/2014 Alter implementation
37% of inhabitled areas are covered by 40 network 97 3

al inhabiled areas are covered by 4G netwark

TOUCH TOUCH
The situation at launch 1/7/2014 After implementation
31% af inhabited areas sre covered by 4G netwark F9.4 % ol inhabiled areas are coverad by 46 network
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Country profile2012.10

Country Rank 12.10.1

Country Ranks  Country Scores

LEBANON LEBANON
LEBANON LEBANON

2019 2015
6370 65,70 2019 2015
34120 29520

19 https://www.ogero.gov.lb/Maps/?id=1

20 https://www.huawei.com/minisite/gci/en/country-profile-lb.html#1b2015
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Strengths 12.10.2
Lebanon improved its ranking from 66th to 63th in GCI 2019.

Lebanon has performed well in mobile broadband penetration, scoring 7. Both smartphone penetration
and mobile broadband affordability have improved. Internet usage and computer usage reached new

highs this year. However, Lebanon is still behind in advanced ICT.

Less than 10% of mobile users in Lebanon are able to use 4G/LTE connections. Moreover, 3G coverage
1s still poor in several areas. Given that the infrastructure is already in place, Lebanon should focus on

installing more new sites and expanding their coverage to all Lebanese territories.

Opportunities 12.10.3

The Lebanon government unveiled the five-year plan Telecom 2020 to revamp Lebanon’s telecoms

infrastructure and guarantee fiber optic connections for Internet users across the country by 2020.

The first trial of 5G technology in Lebanon demonstrated the capabilities of this advanced technology
live on the ground. They achieved impressive results, achieving download speeds of 25 Gbps. The
demonstration in a live environment was an important step toward demonstrating the potential of 5G
as market ready and to examine how the boundaries of telecommunications can be pushed so that 5G
can meet the expectations and needs of its users. 5G technology is expected to deliver better, faster
mobile broadband for consumers and enable video everywhere. It will revolutionize lives, economies,
and society, and bring us not only changes in mobile communications, but also to lifestyles. It will drive

economic enhancement and support a wide range of innovative new services across different industries.

The Four Technology Enablers 12.10.4
The Four Technology Enablers Wiz W
BROADBAND CLOUD A oT
39 33 18 21
33| 18] [ 21]
—) 18] | 21]
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The four pillars 12.10.5
The Four Pillars W52t MBS
SUPPLY DEMAND EXPERIENCE POTENTIAL
24 36 48 27
|24 = 58]
|19 | 28] [ 44 25 ]
The 40 Indicators 12.10.6
The 40 Indicators -
SUPPLY
cT ICT 4G Telecom nternational loT Cloud Al Fiber Security
Laws Investment Connections Investment Internet nvestment Investment nvestment Optic Software
Bandwidth Investment

LTI T8 T 45 4 43 44 44 33

Strengths Opportunites ————3

IOF: Internet of things

Al Artificial intelligence

Reasons Lebanon’s internet is so low12.11

¢ The brand new fiber optic network is not on :

» This network connects the bulk of the central offices (COs) in the country as well as
heavy users such as businesses, universities, hospitals, mobile operators and the army,
with the newest generation of cables. This network, however, has not yet been
approved for further development and use. The foggy reason given by advisors to the
ministry is that there are mistakes made by contractors that are still in the process of being

corrected.
e The last mile

 the fiber optic network installed by CET and Alcatel-Lucent connected the COs and

heavy users, it does not connect the COs to the final leg of the telecommunication
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network: the average end user. These connections are still made through much slower

copper infrastructure.
Bottleneck in the E1 lines

* apparent obstruction in the distribution of international capacity to the private sector
internet service providers (ISPs). Lebanon does not lack in international capacity. A very
small percentage of this is actually passed down to the private sector ISPs. Some claims
that one of the reasons Ogero is not granting the ISPs E1 lines is because they are

reselling them illegally to Alpha, Touch, and illegal ISPs and DSPs.
The high prices

o The price of internet service is neither an outcome of market competition or of cost to
the providers. Rather, the prices are set by the government and are linked to internet
speeds, and every time the government wants to lower the price of the internet, they
have to i1ssue a decree. That means a service provider cannot actually lower the price of

the internet without a change in the tarifts applied to them.
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50% of the market . Dgero

15Ps
Intemet Senvices
Providers

17 licenssd 15Ps

o licensad DSPs

System dynamics Approach12.12

wearables

Home monitoring

|
|
Appliances |

| Home automation

Heawvy machinary

iy, | Transportation |
o
ar Smart cities |
o _
. ™ | Automation |
| Factories |
' | Healthcare |
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Types of Power Plants
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Types of Power Plants 13
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Bl llaso gloil 13.1

Gas Power Plant (GPP)
Oil based Power Plant
Solar Thermal Power Plant

Waste Incineration Power

Plant

Photovoltaic Power Plant
Wind Power Plant
Hydraulic power plant
Biomass power plant

Nuclear power and its

infrastructure



Types of Power Plants

Gas Power Plant (GPP) 13.1.1

Steam power generation (conceptual diagram)

| Exnaust |p

\gas, . K Transmission
\% enitrizer || tower

Unloading arm

Fuel tank ‘ > @ Electricity
M oo ] 411

Transformer Switching
station

—I Nemlpunpma
tank system | <o

Qil based Power Plant 13.1.2

LNG tanker

Exhaust

Turbine

o] Air
Storage Intake ~ Compressor
Transformer

Combustion Generator

Chambers
I

Natural
Gas Line
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Solar Thermal Power Plant 13.1.3

solar
colleciorn fheld

cold fank
economizesr

=
=

tesdwater
pump

E%w

Waste Incineration Power Plant 13.1.4

-

Turbo alternator

o O

Electrical Steam to
Output turbines
to Grid
Feeding
Unit Separation
L of Particles
R p—

-9

2 Stack
————— Ash and Bag house
&) metals filter
Grate T S O
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Photovoltaic Power Plant 13.1.5

Battery Battery Utility Power
E— —DC— —DC—+ —AC—+
i Ac- .
S~
= Photovoltaic Charge Inverter Loads
Photovoltaic Charge Inverter Loads Madule Controlter
Module Controller
Stand-alone PV systems Grid connected PV systems
Battery Utility Power DG Sets
Photovoltaic Charge Inverter Loads
Module Controller

“ﬂ iy -
Hybrid systems

Wind Power Plant 13.1.6

»; Low-speed
¥ Shgﬂ

Wind
Vane
High-speed Nacelle
Shaft

Control system

1 -
—_——
— AN
—_
—_— Turbine Gearbox Generator Power interface Grid
Wind Power Mechanical power Electric power
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Hydraulic power plant 13.1.7

Transformer

Forebay
a

Generator

a hydroelectric generating station. .
Biomass power plant 13.1.8

Generator
S

Flue gas
cleaning

Turbine
S

20n0s
SZttzeny

A74 7
SSSE

Hotwater
boiler

ddd
SNNST

Storage for
biomass

District
heating
network
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Nuclear power and its infrastructure 13.1.9

‘é S&i}_ch}lard
CONTAINMENT ,
Steam Line %

Towers

Control Rods Generator

Steam
Generator

Pump AN
Reactor -9 Turbine
— EERE

WU '
Condensor
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—

Water
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Inactives Power Plants in North Lebanon 14

21 ol p9 Bl soi oo g1 595 14.1

Centrale électrique

A a cycle combiné
/\ turbine a gaz
A hydroélectrique

A fioul

Sous-station
® en travaux en 2002

® achevee en 2002

Reéseau électrique

—— en travaux en 2002
(reseau 220-400 KVA)

—— achevé en 2002
50 km (reseau 33-66-150 KVA)

T 1 Source : SDATL 2002.

21 https://www.lebarmy.gov.lb/fr/content/participation-priv%C3%A9e-dans-le-secteur-de-
1%E2%80%99electricit%C3%A9-au-liban

300



Inactives Power Plants in North Lebanon

The capacity and costs of production of existing power plants 14.2
centrale a) g5 .o 529, MW 430 als sl 508 Jlazdl 3 el b e Jlas 25 Jome Joms
MW 17 3yus W) e Jous 3 31 8 3ke LS (cycle combine

Nom de nstallotion aiuant  imalke fictved0ia  cottmoye b
EDL Centrales existantes

Centrale Thermique Zouk Fioul lourd 607 440 14.55
Centrale Thermigue liyeh Fioul lourd 343 180 19.39
Moteurs a Combustion Interne | Fioul lourd/NG-Z | 198 157 10.83
de Zouk

eteus acambusteniene | royiugnG. | 78 | 3 1119
Zahrani 1 CCPP DO/NG-ZAH 469 420 13.62
Deir Ammar 1 CCPP DO/NG-DA 464 430 14.96
Baalbeck Cycle Ouvert TG Do 64 56 20.26
Tyr Cycle Ouvert TG DO 72 56 2144
Rishmaya - Safa Hydro - 13 3 3.66
Naameh (gaz d'enfouissement) - 7 7 1.00
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Barges existantes

Zouk barge Fioul lourd/NG-Z | 187 195 13.95

Jiyeh barge Fioul lourd/NG-) | 187 195 14,03

Litani Hydro - 199 47 3.97
Nahr Ibrahim Hydro . 32 17 265
Bared Hydro . 17 b 2,65
Kadisha Hydro . 21 15 2,65
Centrale thermique de Hrayche Fioul lourd 35 46 2013

Importations de Syrie Syrie 276 69 15.35

Electricity production required in the short and long term with the corresponding transport works

Deir

Site Zahrani Selaata Hrayche Zouk lieh Tyre
Ammar
Production Existant 455 455 35 250 180 70

(Mw)

Court Terme 430 700 100 200
(Mw)

550 550 550 300 550 550 10

Long Terme

(Mw)
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Transport

Cables Station Station Station
sous Muobile Maobile Mobile MT
terrains MT MT
et
Court Terme Sastien
mabile
220
kV/MT
OHTL OHTL 220 | OHTL 220 | Connection Master Master Master
220 kV kW kV to Sur reseau Plan du Plan du Plan du
avec Zahrani- Halate 220kV a Transport | Transport Transport
Long Terme double Mabatieh Bahsas
circuit & Zahrani-
jusqu‘a Aramoun
Ksara

ol el gS @S 3 dhs 14.3
Ak AL e deas B b2y MW180 5)us aund Bl olbs by & Lz O Tagw 2020 a

MW 220

TGCO deir ammar (2) Joss LoVl oz 2021 2y

| Début des travaux de mise en ceuvre de la centrale de Deir Ammar 2

| 300 mégawatts de centrales solaires avec une capacité de stockage de 210 mégawattheures

| Installation de PV solaire de 180 MW

| Installation d'énergie éolienne de 220 MW

| 370 MW de puissance (barges de courant) du réseau
|5

| 360 MW de la centrale Zahrani 2 sur le réseau dans une premiére phase TGCO

| Réduire les pertes techniques et non techniques sur le réseau

| Recouvrement des arriérés des camps de réfugiés palestiniens,
des institutions publiques et des établissements d'eau

| Raccordement au réseau de I'usine TGCO 360 MW Deir Ammar 2

| Mise en place de FSRU GNL a Deir Ammar, Salaata et Zahrani

| Initier le centre d'installation et de contrdle des compteurs intelligents

| Installation de 450 1 MW de puissance temporaire dans différents endroits

50 mégawatts de l'usine Deir Ammar 2 sur le réseau de phase finale TGCC

MW 360 3,5

| Installer 360 MW a partir du processeur Selatata 1 en tant que premiére étape TGCO

| Déconnexion de la centrale thermique de Hraishe et son remplacement par une nouvelle centrale

| Séparation du réseau des centrales de Zouk et de Jiyeh pour le remplacement de deux nouvelles centrales
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| Raccordement au réseau de la centrale Zahrani 2 de 550 MW TGCC
| Raccordement au réseau de la centrale Selaata 1 de 550 MW TGCC
| Installation d'énergie éolienne de 400 MW

| Raccordement au réseau de la centrale de 360 MW TGCO Zouk

| Raccordement au réseau de la nouvelle centrale thermique de 300 MW Hraishe

| Raccordement au réseau de la centrale de 360 MW TGCO Jiyeh
| Déconnexion de la production d'électricité temporaire de 450 1 MW
| Raccordement au réseau de la centrale Zouk de 550 MW TGCC

| Raccordement au réseau de la centrale de 550 MW TGCC Jiyeh

* 1GCC: Turbine & gaz & cycla combing | * TGCO: Turbine & gaz & cycle ouvert

Démarrer
Selaata 1

1450 MW

New Zovk
(550 mw
T6CC)

* GT: Génération temporaire
* TGCC: Turbine & gaz @ cycle combin¢
* TGCO: Turbine & goz & cycle ouvert

Thermal power plants and their installed and available capacity 14.4
(https://www.lebarmy.gov.Ib/fr/content/participation-priv%eC3%A9e-dans-le-secteur-de-
1%E2%80%99¢lectricit%C3%A9-au-liban)

About 87% of the electricity in Lebanon is of thermal origin and is produced by the two thermal power

stations in Zouk and Jieh, by the two combined cycle power stations in Beddawi-Deir Ammar and
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Zahrani which, for lack of natural gas, are currently operating diesel oil from the two gas turbine power
plants at Baalbeck and Tyr.

EDL produced around 8,056 GWh in 2006. Of the electricity produced by EDL, a significant part is
lost due to technical losses in the network or theft. According to EDL statistics, technical losses
amounted to around 15% in 2007 and the rest amounted to around 18% in the same year. This 18%
non-technical loss translates into a loss of around $ 150 million and is partly explained by a weak billing
system in the EDL and also by political interference in its operations. Actions are necessary and urgent.
They include a revision of the billing system; an internal reorganization of the billing system;

outsourcing of invoicing, as well as modernization of collection techniques.

Sources: Leb. Hidrocarbon Strategy Study, 2004; World Bank, 2007/08; Banque Mondiale, 2008, p.77

Investments in electricity. 14.4.1

The most important projects to be undertaken 14.4.2

At the level of the Production Sector.

- Reparation for damage incurred following the 2006 Israeli assaults at the Jieh factory.

- Rehabilitation of the third and fourth production units at the Zouk factory.

- Rehabilitation of phases 1, 2 and 3 at the Zouk plant. The cost of these projects is estimated at § 100
million

- Extension of the natural gas line between Baddawi and Zahrani, via the factories of Zouk and Jieh.
The cost of this project is estimated at § 150 million.

At the Transport Sector level.

- Construction of two main 220 KV high-voltage electricity transmission stations in Baalbeck and Saida.

The cost of this work is estimated at around $ 12 million.

~Construction of a main high-voltage transmission station of 220 KV in Tripoli. The cost of the work

is estimated at around 25 million dollars.

- Construction of a main high-voltage transmission station of 220 KV in Achrafieh. The cost of the

work is estimated at around 25 million dollars

-Construction of a main 220 KV high-voltage electricity transmission station in the southern suburbs
of Beirut with the installation of a high-voltage cable connecting the station to the current network.

The cost of the work is estimated at around $ 31 million.
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- Reinforcement of the 220 KV cable between Aramoun and Horch. The cost of the work is estimated

at around § 5 million.

- Strengthening of the internal network for the transmission of electrical energy, 66 KV, high voltage

between Deir Nbouh and Marjayoun. The cost of the work is estimated at approximately § 25 million.

- Implementation of the second phase of the 400 KV seven-year link line between Ksara and Syria. The

cost of the project is approximately US $ 12 million.
At the level of the Distribution Sector.

- Reparation for the damage caused by the last Israeli aggressions against Lebanon in July 2006, in the

distribution sector in all the Lebanese regions aftected by the aggression.
- Supplying Lebanon's electricity with cables, transformers, partitions, pylons and accessories.

— The purchase of crane cars and cars to examine the damage of underground cables. All at an estimated

cost of $ 50 million.

However, the execution of these projects will depend on the funding available. The government will

need to carefully consider the safest way to partner with the private sector to finance investments.

MILESTONE OF EDL 14.5
The capacity and costs of production of existing power plants. 14.5.1

Operational goals of the national strategic plan for the sector deferred electricity (2019- 14.5.2
2015)

The goals of the adjourned plan are divided into three factors, which if they remain unchanged, will

contribute to the increase in the deficit during the coming years :

1- The technical and non-technical losses that it is envisaged to reduce from 34% in early 2019 to
around 12% in late 2021 and this to through the implementation of transport and distribution projects

and dealing with non-technical losses.

2- Improvement of the production system, in particular by the efficiency and the type of fuel used: the

replacement of old plants by new plants, adding new ones power plants and conversion to natural gas.

3- The increase in the tariff to cover production costs, transport and distribution based on anticipated

production for next five years.
To assess the eftect of each factor on the current reality of EDL at Note that :

- Any reduction of 1% in technical or non-technical losses would result in a gain of 20 billion Lebanese

pounds for EDL.
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- Any increase in production capacity of 100 MW, although it would decrease the average cost of
production, would result into a § 60 million deficit increase based on EDL’s current rate (priced at $ 66

per barrel of crude oil).

- Any rate increase of 1 US € / kWh would result in a $ 100 million deficit reduction

Electricity production required in the short and long term with the corresponding transport 14.5.3
works
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