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[Kohorte | 1990/ ~ 1991]  1992] 1993/ 1994 1995
1 1,044| 990| 1,006 1,021 1,043 1,068
1,044 985 1,002 1,017| 1,037 1,062
1,044 981 998 1,014] 1,031] 1,056
1044]  o77] @ 994] 1,010  1,025] 1,049
1,044 1,044 990| 1,006 1,021] 1,043
1,044 1,044 985 1,002 1,017 1,037
1,044]  1,044] 981 998| 1,014] 1,031
1,044] 1,044 977 %94  1010) 1,025
1044] 1,044 1,044 990] 1,008 1,021]
1,044] 1044 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 1,008
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
L ;5 i 1,044 1,044 1,044 1,044 1,044| 985
Lwaé 1,044 1,044 1,044| 1,044 1,044| 981
[K19 B 1.044]  1,044]  1,044] 1,044 1,044] 917
Fteusgruppe"f R S e 2000*
20,887 19622, 20182 20671 21,091 20,842 21,716
23,081 21002 20,357 19874 19,549 22,308 19,357
21437 23378] 22814 22281 21781] 24831 20892
18919] 20,859 21,691 22355 22,836] 22156 23228
16,148 17,746 18,365 18,965 19547 18849 20,660
15541 16,350] 16480 16658 16,890 17367, 17,539
13,191 15464 15567 15681 15812 16,426 16,135,
11,253 14,046 14,322 14575 14808] 14920 15221
8,000 11,341 11,899 12423 12,911 12,046] 13763
7624|8587 9071 9557 10045 9121 11,027
6696 7,164 7,305 7479 7691] 76100 8,245
4913 6,316 6,359 6,422 6,507 6,708| 6,745
4,589 5,165 5,301 5428 5,548 5486 5,7‘70
2,861 3,546 3,750 39500 4142 3,767| 4,497
2,060 2,849 2,791 2,761 2,759 3026 2,843
2,041 1,859| 2,067 2273 2476/ 1975 2850
179,240/ 195204) 198,320 201353 204,393 207,437 210,486
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o b 19901 1991 1992; 1993 1994! 1995/ 1996 1997 1998T 1999 20005
Gebt renziffer® | 3.030| 2.972] 2.913] 2.855] 2.833] 2.812] 2.790| 2.745 2.700, 2655 2610
’cf‘.i';terblichkeit** 68.650| 63.790| 58.910| 54.000| 51.870| 49.740| 48.240| 46.740| 45230/ 43.730| 42.210
Lebenserwartung *** 61.220{ 62.550; 63.930! 65.360; 65.810; 66.270, 66.600| 66. 930 67 2?0 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
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1970 1979 1985 f989] . fes0 T 9G4
5175 3.990 3.250 236] 2140 1.900
6335 5070 4305  3468] 3370 3170
5.330 4.370 3.820] 3.049 2850 2770
4.755 3415 2.930 2,082 2.040 1.790,
4.720 3.555 3.200 2.456 2130 2220
6.265 5.235 4.790 4.367 3760  3.300,
7.195 5.935 5.125 4.289 4.170 3.880,
6.180 5.755 4.805 3.890 3600]  3.190]
5.940 5.435 4.705 4,088 NA 3.100]
6.390 5.570 4,620 3.759 NA 2.970
6.715 6.195 5.135 3.969 NA 3.450|
6.325 5.585 4.780 4.223 3430 2870
6355 5750|4785 4054 3.200 3450
5955 3970 3090 2275| 2220 2140
6.655 6490, 5735 4975 3820, 3640
 5960]  5540] 51200  4808]  NAl 3870
6.265 5.520| 4.980 4437, 3940 3340
6.825 5.870 4.765 4029]  NA 2,310,
5.425 4.595 3.740 3.238 2.700 2.330)
5.405 4.985 4.160 3275 NA 3.210/
5.705 4875 4.125 3538 3010] 2920
6.445 5.820 5.660 4.908 NA| 3500
6.530 5.900| 4855 3853 _NA| 3.080/
6.790 4.905, 3585 2687 2250 2620
6885 6155 5,610 4.593 NAL 3700
AT 5350' 4.835 4701, NA| 3150
5175, T Y YY) 2.850
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Provinz - 171980] 1990, 1993 1994] 1995 1996] 1997 1998
Central Java 3 3 AL SR R
North Sumatra = TS | | 4.70
Bengkulu : | A4 A4 414 403
CentralKahmantan 456 456] 453] 445 444] 440
Wi 4.52 “,,440‘ _ 435 421]
4391 433 4271 421F 416] @ 412 06
M i e e AR |
CEI W B2 o5 L 159
) ; 1.030] 1.018] 1.006| 0.994
i 1.054| 1.069] 1.075] 1.069] 1.078 1 085
- | 1059 1.045] 1.045 1.023]
Quel!en BPS Reglonal Off|ces Statistisches Jahrbuch
relativesende . - | relative
Haushalts-| | - \Haushalts-
_gréBe | |Provinz | gréRe
0.984 Balii . B 0.984
0964 |[West Nusa Tenggara 8|  0.984]
- 0.984| |EastNusa Ten ara 0.984|
0.984| |West Kalimantan 1.085
0.984| |Central Kahmantan , 1.085
0.984 alim 1.085
1.159 1.085
1.1569 1.085
0.994 South 1.085
0.994| |Central Sulawesn 1.085
1gKU 0.994| [North Sulawesi 1.085
South Sumatra 0.994| [Maluku 1.085|
Lampung _0.994| llrianJaya 1.023
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AECENAR

IEP
Association for Economical and Technological Cooperation .
in the Euro-Asian and North-African Region

Ww.aecenar,com
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lnstitu%ﬁpﬁéoné’fﬁica‘ Policy (IEP)

www.aecenar.com/institutes/iep

Social Obstacles

Prepared by Bilal MOURAD
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in the Euro-Asian and North-African Region
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Water

Improved access to potable water supply for
more than 120,000 Syrian refugees and
around 300,000 Lebanese people in host
communities.

Education

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

Paid fees for 28,000 non-Lebanese and 50,466
Lebanese students to attend public school in
2015-2016.

Economic Growth

More than 6,000 low income families in host
communities benefit from technical
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

ey i

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

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

258 joint host community-refugee activities involving
1,364 Lebanese and 996 Syrian participants.

http://usaid.maps.arcgis.com/apps/MapJlournal/index.html?appid=3a99a7abc6f541f883363b858814a675
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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
WWWw.eeas.europa.eu
Source URL:
http:/feueuropaeeas.fpfis.slb.ec.europa.eu:8084/delegations/lebanon/7902/support-municipal-finance-




ing more
n 500 school in

. \A/inter
ahll — 2-cash assistance
3-US$1 36 million for vaccine :UNRWA and

UNHCR recruited 27 vaccinators (measles

for transportation

cases)

https //www.unicef.org/lebanon/search?force=0&query=projects%20in%20north%20lebanon&search_date _range_picker=&created%5Bmin%5D=&cr
eated%5Bmax%5D=&f%5B0%5D=content_group%3A75fa7bb3-112e-4e4d-9f0d-00334f2e4998







()
Support to Host Communities in North Lebanon i

the WASH Sector

chivements & Expected Results

Lebanon Host Communities
Support Programme (LHSP)

Overall Achievements

Identification, implementation of water supply/storage works and commissioning and handover
By the end of 2017, LHSP has implemented around 474 projects, targeting152 of the most

of works to North Lebanon Water Establishment

vulnerable localities in the South, Nabatiyeh, Akkar, Baalbek-Hermel, Bekaa, and Mount

lssues & Difficulties
Lebanon Governorates,

-Political instability and security situation in the country

Beneficiaries reached:

-Lengthy process for licensing for works

Over 1 million Lebanese
-Site conditions do not match initial ESFD assessment

Over 500,000 Syrians

Donor

2016-2019 New Agreements USD
Netherlands $21.800,000

Donor Amount
UK-DFID $42,200,000

sbe ERERULED Germany-KFW $15.800,000

GoG $2148.717.47 Norway $1,800,000

BPRM $2,268,000.00 ILO $5 000,000

GoG $3,562,69750 Total $86,600,000

Total $8,806,316.84

(Published December 2017)

https://www.lb.undp.org/content/lebanon/en/home/search.html?qg=project+in+north+Lebanon



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

= Achievements & Expected Results

J

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

technology per Identifled site;

The Implementation team (Fleld Coordinator and Driver) In Akkar will work under the direct
3-Draft ITB TORs for street lighting poles, PV systems, Plco-PV and SHW.

supervision of CEDRO Project

4-Procurement, Installation, and commissioning of RE systems.

Manager. lssues & Difficulties

Access 10 Implementatlon sites under security constrains
In addItion to the preparation of all loglstics (recruitment, rental of office and car, ..), the main

activitles of this phase are as follows:
Donors

1-Visit all potentlal sites/beneficlaries In Akkar, determine and document the exact location of Donors & Budget

all sites; The actual locatlons/beneficlaries of the project will be selected upon completion of UNHCR $1.616.947.85

MNET $1.706.400.00

detalled assessment and In close coordination with UNHCR and other partners. The activities

Total $3,323,34785

will need to be presented at and endorsed by Akkar Community Support Projects (CSP)

Target Groups /Beneficlarles

Committee.

Lebanese Cltlzens

Vulnerable Groups



Budget

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

1 ! 1 | I
FY16/17 FY17/18 FY18/19 FY19/20 FY20i21 Fy21/22
Project Budget

£151M
2019/2020

https://devtracker.dfid.gov.uk/countries/LB

Sectors

Sectors groups as a percentage of country budgets according to the

Development Assistance Committee's classifications.

! | | | 1
30 40 50 60 70 80 0

M Disaster relief W Education M Government and Civil Society Il Multisector
B Other Social Infrastructure and Services M Others
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Policy Relevant Evidence Products (PREP)

UK Department for Intermational Development

‘Tc: imcrease the use of high guality evidence to inform policy and programmes im DFID through the production of

research and policy mapping analyses, evidence synthesis papers, systematic reviews and the funding of country

specific research projects.

'F"rc:c]en:‘t Identifier: GE-1-204830G Activity Status: Implementation
Start Date: 26-06-2014 Total Budget: £5 128,923

Prowvision of Technical Assistance to the Syria Crisis Response

UK Department for International Development
To improwve the humanitarian advisory services and Monitoring & Evaluation capacity to support the response to the
Syriaflraqg 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 ldentifier: GEB-1-204 516 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
MNear East (UNRWA) Syria Emergency Appeal
UK Department for Intermnational Development

To provide essential hurmanitarian 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,c00 0000

British Council - Lebanon

UK - Foreign & Commonwealth Office

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

Project ldentifier: GE-GOWV-2-BC-LB-0O9 Activity Status: Implementation
Start Date: O1-04-2016& Total Budget: £8,086,261
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Avsi )

People for development

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

To improve readiness, retention and
inclusiaon of vulnerable children in
school, AVSI Lebanon mplements
non-formal education actwvities, 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

Marjayoun receiwve basic assistance,
shelter, sanitation and protection services
1o help them meet their basic needs and
improve their living conditions

AVSI Lebanon is building "Fada2i”,

Projects

16

Local branches

7

Staff

170

local staff 157
13

expatnates

Financial statement

16,441,445

Direct beneficiaries

22,093

ndirect: 110465

Distance Support Program

1,257

children supported
Local partners

+50)

among which: UNICEF, FAO EL,

AICS, the Ministry of Educabvon and
Hgher Education (MEMHE) the Mmistry
of Agnculture (MoA), the Ministry of
Social Affairs (IMoSA) and Buladi NGO

Datasas of 712 200

the center in Marjayoun designed to
Assistance in Informal meet the needs of the local community
Tented Settlements (ITS) and provide the population with a safe

Refugees of the ITSs of Hasbaya and environment to gather, play and study

https://www.avsi.org/doc/539/bd6df3de038d4370960193¢c379f342¢e1/




BUDGET=$50.5 M

List of Ongoing Projects and Initiatives

[+]

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

http://www.fao.org/home/search/en/?qg=project%20in%20north%20lebanon



\3 ILO: International Labour Organization

2019

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

1 October 2018 - 21 December 2019,

The ILO is commiissioning amn Informal Econormy and Yulnerability study, targeting the
most vulnerable populations among Lebanese, Syrian Refugees and Palestinian
Refugees in Lebanmnon to provide currently unawvailable information on the supply and
demand sides of Lebanon’s labour market.

SKILL-UP Lebanon »

1 August 2018 - 21 December 2019, Ethiopia

<L L AP

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 benafits in case of old-age, disability and death.

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

3 July 2017 - 31 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, Lebamnon

https://www.ilo.org/beirut/countries/lebanon/WCMS_526989/lang--en/index.htm
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AECENAR

Association for Economical and Technological Cooperation
in the Euro-Asian and North-African Region

#

/"Yv
Institute, f onomical Policy (IEP)

www.aecenar.com/institutes/iep
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Renewable water resources per capita are already slightly below scarcity
threshold, with expected decrease in the coming years

Current Water Balance for Lebanon for an Average Year
(BCM/year)

GW: Groundwater
SW: Surfaoce Water

Total Rainfall and Snow

— — = p Water Lost
—p Water Flow

Total Renewable Water Resources

Across Boundaries

5W ='W

Resources Remaining in Lebanon

v

‘ To Groundwater \

Surface Flow
3 8%
& o
e

Renewable Water Resources

m?/capita/year
sEEEEEE

(m?*/capita/year)
=i
e e e -g- A
m == EE
uy w o m oo wem I =
2 82 A% g 5 A/ &~ 7
-— - - | || I- I. I. .
P o o o A o e B
G G & & o i & o
X K3 A Pt ) o8
ad S & = & oF L
o © A e dﬁ"- o e &

Source: MEW, FAD Aquastat, Water Market Middle East
http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf

2015
2009

Water Scarcity Threshold

1,000 m3/ personfyr

100



Surface water resources are largely exploited but with limited storage, while
significant stress is put on groundwater mainly through private wells

Groundwater Extraction Through

Surface Water Resources, 2010

Dam Capacity as Percentage of

(MCM yr) 1,425 Public Wells, 2010 (MCM/yr) Total Ren!wahlh'lrl'ater Resources
295%

W Used Water Resources Does not include Potential to reach

Maimum Yielkd wells in villages no more than 1 BCM o

covered by WEs storage (l.e. 24%)
449 ? rﬂamuun:llﬂ MCM
Chabrouh: 15 MCM
186 175 235 MCM

| l ﬂ e
- —
BRIL Morth South Bekaa Lebanon Morth | South  Bekaa Lebanon Egypt Syria Tunisia Morocco  Iran | Lebanon 3
Groundwater Extraction Through Private Wells, 2010 Total Water Resources Used
Numbers of Private Wells Extracted Volumes from Private Wells (MCM/yr)
MM/
I yr) utof 235 MCM of
Numbers and volumes of existing surface
private wells are feared to storage, only 45 MC
be significantly higher are currenthy
BML Morth South Bekaa Lebanon Bekaa Lebanon surface Public Private Dams Total
Source: Millidhibid Aquastot Wells Wells o1

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



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

Continuity of Water Supply Service, 2009 Potable Water Network Coverage
(Hrs/Day]) Bt Practice: 1 (#2)
ra ce: 1008
2222
High season —
13 m Low season
10 II'.ZI at F o

8 8 a 5 - ﬁ @
: _ )
BML MNorth South E'.Elh:aa Labanon e - o

g £ g a5 = & o
o = Ts:ﬁ - L’ﬁ'ﬁf '3'6& 'Q“g?ﬁ-q"f tﬁ &.f‘-."’* E‘ﬁ T a@f
Age of Networks, 2010 Tank Storage Times, 2010 (Howrs)
- e Standard Practice
Transmission Distribution 1754 hrs

W <1Dyrs
W 10-20 yrs __ Naticnal Average
933 hrs
W 20-I0yrs
=30 yrs

Source: MEW, WEs, WEB, CAS, Water Morkat Midole Egst N
http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf Vs




2 Irrigation is the largest water consumer with low efficiencies, as open
channels still constitute the majority of the networks

Irrigated Areas in Lebanon, 2010 (ha) Irrigation Water Requirements, 2010

- 20,000 (MCM/fyr)
M 5chemed Irrigation (=100 ha)

small Scale Irrigation (<100 ha) 24,000

66, 000
31,000
Morth BMIL South Bekaa Lebanon Marth BRAL Sowuth Bakaa Lebanon
Water Usage by Sector
(%6 of Total Water Consumption) r——— Network Efficiency (%)
100% I Industrial B0% effic.
90% 9% Drip)
Eg: I Domestic B .2%‘-':.
7
60% | e 70% effic.
S0% rinklers
405 Agriculture 15p )
305 l B61%
i i
10% I
M -
g E 5 = E 8 28 4 B3 £ 22§58 35°® I g r usage reflects
oS o E - E & 5 5 = Z £ 5 E B effective consumption
1 I_ = and not calculated 60%% effic.
& (Canals)

Lource: MEW, IWE:, World Barnk
http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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“The lack of technical capacity, financial autonomy and accountability are

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

4050
s -
N Tatal Mo, of -L @ 59

employees by law

505
342 Current Mo. of
permanent
employees
g2 - 110
.

Mo, of staff f 1,000
connections -E:r

Br2 787

Morth South Bekaa Tatal

19.9
Wastewater Connections
e 1.6 = MEW and WEs are largely understaffed
] E—ﬂ' = WEs rely on contractor-provided staff, mainly
FB2xnon 64 workers performing O&M, to partially fill the
“"B756573 4.9 Best Practice Average'" gaps. Almost 50% of total staff working in WEs
464443 9.5 =253 are provided by contractors
S 1N IS 8 N I OO O O N OO I N O Y A 6 N O N !-__.1_-5_1.-_3_.1.T_L?_1,4114-1._41.ﬂ. = Gaps are mainly in managerial positions (Heads
COOOOO O D s | °f Pepartment or Unit)
E g % ﬁ g 3 % {Eré }::n {,’rc?, % ;ih? § % :E & E f;: § E E_ E E E = = The high efficiency .rT:IlIiD in Bekaa reflec_ts a low
= £ = 9 S5 & £ @ Omo 8 € 2 5 2 & B2 = number of connections rather than a high
= 2T =4 F = Z = T e T & = 3
o in - number of employees
te. 1) Best prac 2 an average of top 15 operators. Average depands on scale, T as as ¥
Source: IBNET Report and Water and wasfewater utilities of the World 17

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf 104



State of Water Resources

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

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

Kabir 270 20 900 20

14.4 3
Bared 28.2 28 225 28 610 17
Abou Ali 393 3.4 280 22 26,500 3,000
Ibrahim 62.8 1 150 8 3,500 200
Antelias 532 3 300 30 28.000 6,000
Damour 213 3 200 38 490 15
Awali 334 7 210 22 710 1
Qasmieh 225 5.5 250 21 80 0
Limit Value Nil* 50* 600* 250* S00** 100%*

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

105

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



Deman

d

€ Water demand

Drinking and cooking

Personal use {bath,

Drinking and cooking
Personal use (bath,
washing, etc)

Thresholds are based on
imternational benchma

Mainly small scale
industries: 99% of

= Consumption based
on benchmarks of

Including losses in
transmission and

1
1
I
washing, etc) : _ _ industries have less similar countries in distribution
i @ Laundry, dishwashing )
* Laundry, dishwashing | (machine) than 50 employees the region networks
* Cleaning . ® Cleaning _ Average of 6.5 Average 63,400 ha (70.4% )
= Gardening 1= ;EE?EQE:_ZEEME"'"E m3/day per small consumption in furrow irrigation
i ™ Public Gardens . .
* Limited commercial use | ® Commercial use (5-10 %: establishment MEdlttE_rrE_'En 21,100 (23.4%)
{~3% of demand) | ofdemand) Can reach up to 600 ;I’”” _”ES‘; sprinkler irrigation
- o 5 = m3/day for larges ftourist/day 5,500 (6.2%) diri
MENA Average: 198 lod o = : ' . B
: = establishment s .
MEMA Average w/o UAE: 176 lod 0 irrigation
T EEQEQER 11% of water use
g = Fﬂﬂ: 8= goes to industry
=
* nnannnnnnnOdHHAHL
250582225555 %Y
G252 E B t23E8f3533%
ARl Barissfads

Tourism Demand Agmiculture Dermand

400 Ifvourist/d

Industrial Demand
30% of Domestic Demand

Rural Domestic Demand Urban Domestic Demand

9000 m3/hafyr
In 2010

160 lcd 180 lcd

Source: MoA, FAD Aguastat, UNESCO, WE, ESCWA, MEW (1995, 1903,
[FrmmEmE e mEEm s e e e e — e

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 Lebanese Population Growth, 2007-2009
(‘000) (%)
3,975
Total .
Population shansse 3.759.135 3.822.910 3,891,038 1ot
4.425 Million Refugees Bekaz

489,865 503,15

650,718 678,823 South

820 770
535 450 1,860,580 BML
=l Bl S F

1,900
Morth

BML North South Bekaa Lebanon 2007 2008 2009
Share of
Total [ 6% 21% 213 13% mcr'}ﬁ]
FPopulation

Source: CAS, UNRWA

http://www.databank.com.Ib/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf 107



©!rrigated areas and growth

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

Total harvested irrigated
area can reach up to

104,000 ha
90, 000
W Schamed Irrigation (=100 ha)
Small 5cale Irmigation (<100 ha) 24,000

45,000

Morth BML South Bekaa Lebanon 2010 2015 2020 2025 2030 2035

Source: MoA  FAD, WE, MEW
]

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf 108



@O Urban water consumption and relation with economic development

Consumption per Capita (|/capita/day)

00

800

500

400

300

200

100

0

Urban Water Consumptiont) and GDP per Capita

. & Canzda
Lifestyle ”
Inefficient
distribution
3niRan] @ United States
@ Armenia
@ venezuela ¥ sustralia
[ ]
hAexico lapan _—
» L ] : L Oatar @
Argenting . B
England & wales .
o ® fustria Haoraay
iZEITa My switzerland .
& Finland Emvironmental
CONCEINS
. # Netherlands
Tight suppl
Meal  Tight supply , . , | R

Hn Arress
ERLEL 10 000 15,000 20 000 25 000 30,000 35,000 40,000

GDP Per-Capital® (USD)

Mote: (1} Includes UfWw (2] Adjusted by purchasing power parity

SOUTTE: II'.'IFI Llr-.li MEW .ﬁnill:EiE

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

Current and Proposed Tariff Systems

3z
Pure flat rate
(Curremnt)
Uzage
$ 5
Volumetric
Pricing
Usage Usage
Pay por uss Fixed charge +
PR USE
5 [ __F},L
7
Block Tariff / "';7( -
Pricing
Uszage
Progressive

degressive pay per uaﬂ

decreasing block tariff

Benchmarks on Applied Tariffs in MENA region

Source: iB-Net

Turkey

Konya
Syria Damascus
Lebanon  |BMLWE |
Morocco  Casablanca
Oman Muscat
Occupied Territories
Palestine Ramallah
Bahrain  Manama
Doha
Jeddah
Riyad
Dubai

W = volumedric
F = fixed fies
P = Mix

V C 1.38 0.34
V C 1.31 n/a
v | 1.45 1.02
v | 195 1.29
v C 0.98 n/a
v | 0.05 0.02
F n/a 0.43 ol
v | 0.72 0.05]
fa n/a 0 n/a
v | 1.23 0.32
v | 1.23 0.32
v [ 0.07 n/a
v C 1.21 n/a
V C 0.05 0
V | 0.03 0
v | 2.16 n/al

I =increasing
0 =decreasing
iC = constant

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

Water Conservation Initiatives

Planned Conservation

Initiatives on Domestic and Industrial Demand

Installation of conservation kits (plumbing retrofits and
high-efficiency toilets and showerheads, dual flush
toilets, faucet aerators, kitchen aerators)

High-efficiency cloth washers

Complete retrofit of large water consumers, e.g.,
industrial, commercial

Public outreach, awareness and education programs

Household and establishment audits

Planned Conservation
Initiatives on Irrigation Water
Adoption of high efficiency on-farm irrigation
techniques, e.g., drip irrigation, sprinkler irrigation,
overhead irrigation where applicable

Coordination with Ministry of Agriculture for the
adoption towards lower consumption crops

Public outreach, awareness and farmer education
programs

Farm audits and optimization according to local
conditions

Saving per year from 2011 to 2020

Decrease from

3.0 lcd estimate Awareness and conservation 9,000 to 7,000 m*/hafyr by 2035

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

campaigns are planned and

executed mainly through the
Lebanese Center for Water

Management and Consg i

gatio
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To allow for more flexibility, three scenarios have been considered on the

demand side: High Demand, Moderate Demand, Conservative Demand (1/2)

Drivers/Policy Levers

, Domestic Consumption

1
per Capita

L Industrial Consumption

1.c Tourism Consumption

1.d Irrigation Consumption

Population Growth

CAGR: Compound Annual Srowth Rote

Scenario 1
Conservative Demand

160 lcd - Urban
140 lcd - Rural

Scenario 2
Moderate Demand

Scenario 3
High Demand

180 lcd - Urban
160 lcd - Rural

200 lcd - Urban
180 lcd - Rural

Share of domestic
25%

Share of domestic
3025

Share of domestic
35%

350 | ftourist/d

400 | ftourist/d

450 |/tourist/d

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

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

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

CAGR 2010-2035
1.5%

CAGR 2010-2035
1.75%

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

CAGR 2010-2035
2.0%




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 im Ufw

Scenario 1

Conservative Demand

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

Scenario 2
Moderate Demand

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

Scenario 3
High Demand

Consumption Growth
0.8% per annum

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

Consumption Growth
1% per annum

Volumetric tariff
introduction in
2012

Consumption Growth
1.2% per annum

Volumetric tariff
introduction in
2013

Saving per year from
2011 to 2020
3.5 lcd

Volumetric tariff
introduction in
2014

Saving per year from
2011 to 2020
3.0 lcd

Dacrease from
A8% to 25% b'l.r 2020
then to 15% by 2035

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

Saving per year from
2011 to 2020
2.5 lcd

Decrease from
A8% to 30% I:}'f 2020
then to 20% by 2035

Decrease from
48% to 35% I::H.r 2020
then to 25% by 2035
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Total demand under the moderate demand scenario is expected to reach

1,802 MCM/yr by 2035

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

1,802 Total

1,703
1,002

1,473 1483 1499

B=kaa

south

403 424 | Morth

351 354 358 351

4821 L

373 373 374 407 443

2010 2015 2020 2025 "'I:IE-EI EI:IE-E-

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

1,802 Total
1.602 1,703 P oyrism
1473 1,483 1,499 ——
Irrigation
Imdustrial
152
138 128

Ciommestic

2010 2015 2020 2025 2030 2035

_-_4-'_'_ e i
_“'f’_— Currently the actual amount of water lcd (Urban) 180 174 167 176 185 194
%_ consumed is different form the deman Fop (M) 443 483 526 5.74 637 6 B2
_ due to availability and sup ply c::un5tr-:||nt Irr (“000 ha) a0 105 120 130 140 150
Source: MEW, WEs, ————=—"".__

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

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

* More than 2,000 springs exist all over Lebanon with varying flows around the year

" Total yield exceeds 1200 MCM in an average year, with less than 200 MCM available during the dry summer months
Surface Water

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

* Around 850 governmental wells supply WEs throughout the countrny with potable water. Total volume used in 2009:
miore than 270 MCh

" More than 43,000 private wells are usad 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

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

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

» Jitimately, withdrawals from agquifers should not exceed natural replenishment rate, i.e. 300 MCM/yr

® Surface storage is mainly concentrated in 2 dams with a total capacity of 235 MCM:
¢ Caracun 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 W5 and irrigation, the rest for hydropower

Surface Storage

®* The average rate of wastewater treatment reached 4% in 2009 — Virtually no reuse is being currently practiced

h.lun_
Conventional

Water ®» Additional flows are expected from non conventional scurces, but have not been modelad for lack of darity on available
data

" Limited desalination is done by private sector (4.5MCM) and EDL (5.5 MCKM)

Spurce: MEW, WEs, Ministry of Agricuffure
______________________________________________________________________________________________________________________________________________________________________|

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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2000 springs

Total yield exceeds

1200MICM [less than

200 MCM during dry
summer months)

650 governmental wells
(mare thiam 270 MO

43000 private wells
(higher than 440 MCM)

2 dams (total capacity
235 MC)

——

4% of wastewater
treatment

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

Surface water

Groundwater

Surface
Storage

Mon-
conventional

-k

wrater

Domestic
consum ption

Industrial
consumption

Tourism
Consumption

Irrigation
consumption

Rural Areas

160 lcd

Urban Areas

180 icd

small establishments

6.5 m3/day

Large establishments
600 m3/day

400 Ifrourist/d

9000 m3/hafyr
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Organizatio
N of ministry
of energy
and water

Minister Energy and Watar

Diractor Gonoral, Operations LA

Minaes and Quarrion

e

Dirmctor, Control for Concaxxion

13

Tumchnlcal Control Departmeant 4"3]

Adminimtrative & Finanacial
Control Departmaent

o9

Ztaf! and Accounting

Legual
Diroctor, Ovarxwaing 2/3
= want
Elactrioity Dopartment 4/5]
qulur Daepartmont u"“’]
L] sacretary Departmant 18/31)

https://unstats.un.org/unsd/envaccounting/workshops/Beirut2012/Beirut2012-11.PDF

Dirwctor Gonaral /3
FMydraulle & Eloctrio Raosaurcen

AT

Director, Technical Study

s Hydrology
HRaascaroh & Technical

11/29

Hydraulic Resaarch
Wator Works
inLakos

—iGoolno. v Department
Groundwater
Goolagy
Lll'.xploltnnon & Wator
Efgmfununt

Laand Acquisition
Water Rights

—"[ Diroctor Watar 174 I

1 ﬁl‘ﬁ

12/37

—l Implementation Departmoent 57/1 20'
North Lebanon
Mount Lebanon

wicmm
South Labanon

| Irrigation Department 7122

\—Eldlnn Dapartmant 7/3‘1

_——{@vlmnmunt Dupartment 7’31
—{Eloctﬂcal Equipmaent Departmant 5’2”1
—{i?lnnmnq Dupartmaent 7’32|

i tatisatica
Programming

R

-

F\dmlnm!rullon Dopartmaont 34’9?]
Sy | o
= u or
wLooo.;n:ﬁnd'm
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Local Committee

Local Committees

New Water No | Old Water Authority Potable [rrigation Total*
Authority

| | Tripoh Water Board

2 | Nabaa Al-Ghar Water

Commuttee

3 | Kubayat Water Board
|- North 4 | Nabaa Al-Kadi Water 8 31 64
Lebanon Committee

5 | Bcharn Water Commuttee

6 | Batroun Water Commuttee

7 | Akkar

8 | Dannmveh
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North
- Bill collection rate: S8%
< UMW 48%
No. Dam/Lake Storage capacity  Purpose
. Water supply (MCM)
network connection rate: 68% 1 Bogata 6 Drinking Completed dam
12hrs High season, I 3 Diacer a Delaldng Dam under construction
Planned lakes
Town
River and Wadi
10 Mseitha 6 Drinking+irrigation National border
1 Bared 37 Drinking
12 Qargaf 20 Inigation W
13 Noura el tahta 35 Drinking+irrigation
14 laal 12 Drinking
15 Dar Boochtar s Drinking+irrigation
16 1bi al Sagi 50 Drinking+irrigation
i 17 Khardali 120 Drinking+rrigation
18 Kfarsir Lake 15 Drinking

Figure 5. Planned major dams and lzkes {»5 MCM) and status of water supply by establishment. Source: Fanack
3] Dy ey
after MEW, 2010, updated based on perscnal communication with MEW, 2015
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48
41
432
43
44
45
59
61
62
64
65
66

v
S

Completed
and ongoin
rojects

Qoubaiyat

Akroum - kfartoun

Ain Yaacoub

Beit Mellat

Tripoli Network & water treatment plant
Batroune

Mabi youshaa & Deir Amar well Equipments 6
secondary and Tertiary networks in Beddawi

water supply project in Becharre L —
Rehabilitation of water systems in Chekka and Anfeh in the coastal area of Batroun and koura

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

execution of water supply networks and boreholes and pumping stations in the cazas of koura and Batroun

69 complete supply of the wvillages from Hrar and Quabiit water Reservoirs in South Akkar

1 water supply project in Akkar E1 aatiga villages Legcnd ——

2 water supply project in el bergosh - Hrar & kaf el tine and kabiit

3 Brisa dam construction : Dam, Completed

4 Completion of water supply project in the willages of el Minnieh - Dinnieh caza

5 implementation of various water works in Zgharta - Water Treatment Plant, Completed
& Secondary and tertiary networks in Tripoli + Add nb 1 .

7 Extension of Bahsas water treatment plant + Add nb 1 Boundary of Water Project, Completed
8 Implementation of water works in koura & Tripoli Boundary of Water Project, Ongoing
9 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)

http://www.cdr.gov.lb/eng/progress_reports/pr102014/Ewater.pdf
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Wastewater
mangement In
North Lebanon

Prepared by Maryam EL-REZ
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Water Supply & Sewerage by E.W Steel and Mcghee
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Troated Wastowater

Wastewater Engineering, treatement, disposal, Reuse by Metcalf and Eddy,3" Edition
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water and wastewater Engineering by Fair and Geyer
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Distribution of Wastewater QOutfalls Into the Mediterranean Sea

Mediterranean Sea Koura (1}

Saida (§)

Source: adapted from
CDE/LACECO, 12000c

olrall & )68
(2 Aalal)
o) Al
Yo giall
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350
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50

0.5

2000 2001 2015 2000 2001 2015
m Population (Million) m Water supply (L/c/d)  mWastewater flow (Mm3)
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Note:

Wastewater Network Coverage Treated Water Share of Total Water Consumed
(%) ()
Occupi.. 95% UAE | l | 63%
Algeria 85% Ocoupied Ter. | ' | 53%
Turkey 75% Egypt ; | 6%
Bahrain T0% Qatar | : | 40%
MDIDI::CJI:I T70% Jordan | 4 33%
Tu‘;ﬂrt EU;E% Tunisia | i 33%
D[J:E o libya [ ] 23%
[L3Enon 500 Turkey [ 21%
{]ﬁ — e e e— e— _ﬁ S‘.’TIH | I 2“9'::- E
Tunisia 559% Oman [__112%
Eqypt 0% Yemen _:| 10%: :
KSA 40%, —xsa ] 10% '
Syia a0 [Lebanon [ D85 )
Palesting 35% Maoroceo | 5% ;
Libya 20% Algeria _:l e E MENA?;EA;HEEE

lran
Crman
Yemen

Irag

169
156% ;

5%
2%

MEMA Average
48%

Data rot oveileble for Bohroin, Kwwait, [ran, reg. Palesting

Sovrce: Water Markst Middle Fast, Web search

http://www.databank.com.lb/docs/National%20Water%20Sector%20Strategy%202010-2020.pdf
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Current Situation of Planned Secondary Wastewater Treatment Plant in Lebanon

Implementation Status
Zone Caza Location Under Under No funding
Execution Preparation secured

Costal Xr Abdeh
Inland MMichmich X
Inland MMinieh-

Dinnich Bakhoun X
Costal Tripoli Tripoli X
Inland Becharre b4
Infard Becharre Hasroon X
Inland K oura Amioun x
Costal Chikka X
Costal Batroun Batroun by
Costal ] Tbeil X
Inland Toedl Kartaba X

State of art about water uses and wastewater management in ebanon, Darine Geara, Regis Moilleron, Antoine El Samarani, Catherine Lorgeoux and Ghassan Chebbo, Received 19

February 2010 — Accepted 13-July 2010
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IPIECA, Petroleum Refining Water/wastewater Use and Management, Operations Good Practice Series, London, 2010
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Industrial Influent

-
E-‘ \Screen Grit Chamber Primary Settling Tank  Blological Treatment  Secondary Settling Tank  Effluent

A

Domestic Influent

=—
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Chapter 3= Aquatic Environment, V.J.Inglezakis S.G.Poulopoulos_E.Arkhangelsky A.A.Zorpas_A.N.Menegaki, Environment and Development Basic Principles, Human Activities, and
Environmental Implications 2016, Pages 137-212
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IPIECA, Petroleum Refining Water/wastewater Use and Management, Operations Good Practice Series, London, 2010



Warer Quality Explanation

Appropriate Uses

0 Untreated wastewater: polluted
wastewater in the form it is
found in sewerage.

1 Primary treatment wastewater
that has been subject o a
first cleaning stage. The
pollution level has been

reduced by 30—40%.

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

pollution level has been
reduced by 95%.

3 Tertiary treatment: wastewater
has been subject to a third

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

4 Potable water.

A.N. Menegaki, N. Hanley, K.P. Tsagarakis, The social acceptability and valuation of recycled water in Crete: a study of consumers’ and farmers’ attitudes, Ecol. Econ. 62 (1) (2007) 7-18

Mone!

Appropnate 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 trees,
vineyards, industrial trees, and
other trees where water does
not come into contact with the
crops.

Appropnate for the irngaton
of culthvations which are
consumed by humans on the
condition that the edible parts
do not come in contact with
this warter.

Appropnate for the irngaton

of any crop and human use.
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Sewage sludge production by mass for
2001 and 2010 (Wet-Weight Basics)

®m Mass in 2001 (Tonnes/day) m Mass in 2010 (Tonnes/day)

136

Sewage sludge production by volume for 1o

2001 and 2010 (Wet-Weight Basics)
61

m VVolume in 2001 (m3/day) m VVolume in 2010 (m3/day) 50 53

26
21
465552 14

69

18

339607

Beirut (Dora & Rest of Mount North Lebanon South Bekaa
Ghadir) Lebanon

283182 297472

198150 173389

162981 141892

Beirut (Dora & Rest of Mount North Lebanon South Bekaa
Ghadir) Lebanon

138



slia dallaa L”,A dadiiical) Cilamal) (amn e z
>al) o pall

-- ,

Accelerator  Feed Zone

@3Sal) Bl aladtly Cagatll Sank aagi | = T o) 8)50m

Sl il llac g slaall Aghian JSE magi A Ay jsa

139

Q\)Asl\ sl 4_1‘).-..:.\” JJ\}A\ PEVRY tu:.\ﬁ "‘\ﬂm\ QAJJS\ , 3laal) il (> 8y L_?\sj &_sg).lﬂ\ GAL})J\- ,@:Jnj]\ JLM.\AM Jn;\ln;.ﬂ Aalall 5,a¥IV1 1-7- 2015



(System Dynamics Approach) aUaill cibSaalisg mel Gudal
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Planned Budget L hhiall 43 jual) 1 Direct labour 3_dlwll dlaad) o
Proportion of Planned Budget dakhiall 4 jaal) a2 Refuse truck 4al& g=d; o
Proportion of actual Budget <Llil) 3 1a) dadsy 33diall 4uladll 4) jual) Ao |3 Hook loader 3l Jasa o

implemented on Waste Management activities (P)

Compactor 4akhall o
Waste Management Effectiveness Factor (E) <Ll 5 )y 4dled Jals 4

Bulldozer 4,2 o
Waste Collection Factor (WCF) wbdill gaa Jule.5

Waste Generation Factor (WGF) «ulall) al ¢f Jale .6
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Prop of planned budget

Planned Budget

WMS budget prop 0KWMS budget on bulldozer

prop of WMS budget on DL A
\ prop of WMS budget on refise truck hOOk 10 ader budget
Waste generation factor Waste collection factor rop OfW“S ot compactor pad
DL budget prop of WMS budget on hook loaler
DL effectiveness
Refuse truck budget compactor budoet bulldozer budget
DL target Refiise truck effectiveness _ .
8 Waste compactor effectivenes fook oader fctveness
Waste generation Waste collection '\ [ldozer effectiveness
\ Refuse truck target
WMS collection goal <& compactor farget

hookloader target
‘\_/ bulldozer target
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stock and flow diagram for waste management system
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a3 5 Transportation

Institut}rfor:Ec'ond‘r‘nical Policy (IEP)
www.aecenar.com/institutes/iep . .
® Buses: Buses are popular and inexpensive and can be stopped anywhere along the )

way simply by hailing.

® Port: The Port of Tripoli is the second port in Lebanon after the Port of Beirut. = s o
Most shipments carry general goods and dry discharge such as iron, wood, and SEuoesswse coniTRes T
sugar, various kinds of beans, iron scrap, vehicles, and construction material. =

® Ferries: The Port of Tripoli (Lebanon) is also a port of entry and ferries usually
come from Tasucu, Turkey

® Taxis and services: Tripoli

. . oubs L
® Service-taxis
® Traditional Taxis seil (Bybhoil
® Online services

® On-call taxis

Lebanon Port Assessment

® Carpooling

® Airport :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. To date,
however, nothing has come of these plans, and restoration of the airport has not
yet begun.

Cable Car: No cable car (telepherique) in north Lebanon.

(&) Port National

ail transport: The Lebanese rail system is not currently in use, with services -
ing ceased due to the country's political difficulties. @ rocracms  ater

Waterbody

@ Major Town
River

2 Intermediate Town
¢ Small Town
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Roads and highways, completed and

ongoing projects

Roads & Highways
Completed & Ongoing Projects

Lemend

o Exchange. Ongomg
&% Exchange, Completed
Roails & Highways

— Umngziung

rohilies Zadtoun

Leharta Ny = el etz

\inlokn

[ w hden
Bohare
—w\.—‘ .
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Roads and highways under preparation
projects
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Legend

f% Interchange Exchange
— Roads & Highwayvs

13

19 Aito-Thden
28 E1 Batroun-Dael
21 Deir Bila-kaferhalda
22 Bahsas-kousba
22 Kousba-Tourza
23 El1 Mina-El Biddawi
24 27 E1 Arz
29 Homos-E1 Arida
38 Tarik chadra-El Moukayleb
39 E1 Aboudiyeh-4Anjar
S0 40 Andakit - Akroum
41 Kafar harra - E1 Bira
Halba - E1 Bira - El kobayett
Hadass el jibeh - Hasroun
Hasroun - Bferkata
Beit Mounzer
45 E1 Kachmoun - Deir Imar

36 ‘35 51 Jaweyil - Rahbeh - Berkayel

Hermel

Jhail

EEERES

http://www.cdr.gov.lb/eng/progress_reports/pr072005/Eroads.pdf
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Relevant government agency

www.aecenar.com/institutes/ie

® 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.

https://dlca.logcluster.org/display/public/DLCA/2.3+Lebanon+Road+Network
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Distance Matrix

Distances from Capital City to Major Towns (km) Travel Time from Capital City to Major Towns (km)

Beirut | Tripoli | Sidon | Batroun | Tyre | Aley | Chtaura | Halba [akkar) Beirut | Tripoli | Saida | Batroun | Tyre Aley | Chtaura | Halba (akkar)
Beirut ag a5 56 g1 14 an 114 Beirut 1.2hrs | 45min | 1hr 1.5hrs | 15min | 45min | 2hrs
Tripoli 130 23 175 | 92 25 0 Tripoli 2 hrs 30min | 25hrs | L5hrs | 1.5hrs | 30min
Sidon 100 a5 43 56 55 Saida 2 hrs A5min | 45min | 1hr 1hr
Batroun 147 | 63 65 63 Batroun 2 hrs 1hr 1hr 1hr
Tyre 54 | 106 204 Tyre 1hr 2 hrs 2.5 hrs
Aley 78 116 Aley 30min | 2hrs
Chtaura 104 Chtaura 1.5 hrs
Halba (akkar) Halba (akkar)

153
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For full details about Tripoli projects please have a look on the pdf below:

https://openjicareport.jica.go.jp/pdf/11688538 02.pdf Boad o) 3:' ! WK
|I1Lfi’/ o I 1 \Qj L L
* TRIPOLIBOULEVARD UNDERPASS PROJECT = o —= — ___ 156 =% — 158
- AN 1l g 1510
..- \ - . ,-"r"t-"r/-\f\}\ “ | |
Fizure 2.1-1 Present Condition of Tripoli Boulvard at Tripoli Central Area
2
x
= § XA
Figure 222 Alternatives of Tripoli Bivd, Undapass 154
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PRESENT CONDITIONS AND PROBLEMS
® 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 is 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.

® 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.

® On-street inter-city bus terminals are concentrated along the busiest roads.

¢ Taxis
® There is no off-street taxi terminal stand. Taxis are parking on streets to get 4 or 5 passengers.
® Over-supply of taxi service is obvious. Many taxis cannot get passengers, but park on a street all day long.

® Taxis are concentrated at Public Garden and J. Abd EI-Nasser Square areas.

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf 155
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® On-Street Parking
® Many vehicles park along streets, narrowing a road space for travel way.
® 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.

® Environmental Condition: Due to concentration of traffic, its slow moving conditions,
and many old-age vehicles, air quality is seriously deteriorated.

® Factors affecting Tourism Development

® 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.

https://openjicareport.jica.go.jp/pdf/11688538 02.pdf
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CENTRAL TRIPOLI TRANSPORT MANAGEMENT PROJECT

Institut}@gn&éonéi‘nical Policy (IEP)

SeAnTNS

% e

mm o-soeet Inter-City Bos Terminal
s Cp-sirest Tawd Terminal

e Historical 'Culrural Area
wm Spuk (O1d Market Soeet )

== == Padestical Foad

RWANEIHISS

Fignre 3.1-1 Present Condition of Central Tripoli Area
https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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PROPOSED BUS/TAXI SERVICE SYSTEM AND

L=

— O
—A(
== \ CE:HU

i | _
s Ii:h__'.,'L G 101

| m - Imiercity Bus Termainals

a1 TSN
Lagend:
- Candidate Location of Inter-City
Bus Termnal (Shert tearm)

mm - Cm-street T Termemal
Shart Tearm — City and Intercity-Tasd
medinen-Tearm — City Taxi Omby

= . . 5
Candidate Location of Intererty Bus Tamunals

Figmre 3.3-1

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Figure 3.4-1 Present One-Way System

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Institut/en}‘gkic.oné‘ﬁnical Policy (IEP)
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At O ] Al - i
e, | l|I"'-||I,. M= _.]I _,]'L'- v _jl . _|
i~ o w Fe = 0 F e - -
I e : - "'"r_r < = OneWay Strest |

|

H.‘r- I. !JL,-:":_-,.—\I.--

/e .— T
QAN

Figure 3 4-4 Proposed One-Way System
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ON-STREET AND OFF-STREET PARKING

T O e =2 - - 7

i

Ly

/ FANI =N ) U =0 e . el
//f\/\lll:_ﬁl:ﬂf-ii L—*J“L:jl__gj;- IJJJ :|L_:jill IIL_{_':‘::::::-JLH%:_::::'n %d‘“:x"'}.r
o lUa Qs '

=N\ . i

AN
EEENeL
Locations S%A\%Q@@?ﬁ )

of off- P~ _ —W‘Q’@B 5

Sreet. (IS N
parking S T /} =Vl
Areas y

|

e A{h““jn; o= .-Lwiw'f.' |

Figure 3.5-1 Locations of Off-Street Parking Areas

i
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Figure 3.5-2 Locations of On-5treet Parking Survey
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Present
on-street
parking
conditions

> = Two Side Parking
- & m— (ne Side Parking
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https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Location
haracterized
by Double

and Sidewalk
parking

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Figure 3 57 Time Limit Zones
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Already Included in the waffic signal scheme phase I by CDE G Mead to be inchided in the traffic signal scheme

P
QD {O) Already Included in the traffic signal scheme phase ITby CDR. {0 Geomerrical Improvement will be related with the proposed under
pass and also included in the twaffic signal scheme phase I by CDR

Figure 3.6-1 Main Location of Geometric Improvement

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf 167
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Locations
map of street
Inventory
survey
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s _iﬂﬂdmm

Figure 3.6-2 Location Map of Street Inventory Survey

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Figure 3.6-3 Maximum Hourly Traffic Volumes
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0 500 1000 | LEGEND : @ With underpass implementation
# No need for traffic signal (15 . 21) to be
| ' ® included in phase IT
To be included in phase I

Figure 3.6-3 Review of On-Going Traffic Signal Plan

https://openjicareport.jica.go.jp/pdf/11688538 02.pdf
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Geometrical improvement
and signal phasing for
Intersection No 14
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Figure 3.6-6 Geometrical Improvement and Signal Phasing for Intersection ™Mo, 14

https://openjicareport.jica.go.jp/pdf/11688538 02.pdf
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Figure 3.6-7 Geometrical Improvement and Signal Phasing for Intersection Mo, 17
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Geometrical improvement
and signal phasing for
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Phase | Phase 11 Phase 11 Scale 1500

Figure 3.6-8 Geometrical Improvement and Signal Phasing for Intersection (Al Sarava Al Kadima)
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Geometrical improvement
and signal phasing for
intersection No 23 (Al-
Nejmeh square)
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Figure 3,69 Geometrical Improvement and Signal Phasing for Intersection Mo, 23
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Geometrical improvement
and signal phasing at Sahat
al Tal (alternative 1)

Adternative { 1 )
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Figure 3.6-10 Geometrical Improvement and Signal Phasing at Sahat Al-Taal

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Geometrical improvement
and signal phasing at Sahat
al Tal (alternative 2)
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Figure 3.6-11 Geometrical Improvement and Signal Phasing at Sahat Al-Taal
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Table 3.7-1 Assessment of Predestrian Volune and Sidewalk Capacity

Locaton Padestramn max. Sidewalk wadth (m) Capaaty p'mun. WwC
volume p/min.
la 22 2 10 035
It 2% 16 64 040
22 2% 19 116 022
7h 29 47 148 02
% 13 2 40 033
% 18 15 0 09
4a 20 2 40 03
b 22 2 4 035
S 2% 2 40 0.65
Th 2] 18 1 097
Table 3.7-2 Eidewal}z Conditions

Condition Area (o) Ratio

Good 8.000 10 %

Far 3200 b

Bad 40.000 50 %

Table 3.7-3 Pavement Conditions

Condition Areaw’ Ratio %
(rood 30,000 15
Far 360,000 90.0
Bad 10,000 25

https://openjicareport.jica.go.jp/pdf/11688538_02.pdf
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Figure 3.7-3 Present Pavement Conditions
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types have been considered:

e Lane marking.

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

e Off-street parking.

e Channelization.

Table 3.8-1 Traffic Signs Requirements

S1gn Type Required Number
Warning 240
Pegulatory 120
Informatory 240

Table 3.8-2 Road Marking Requirements

There is no marking in all of the downtown area. In the field of the pavement marking the following marking

Type of Marlang Area (n1')
Lane 4000
Cross-walk 3000
Edze 4000
On-street 4800

EOAD MAREING ( White Color ) EDGE MARKTNG ( Yellow Color
L1 5 1 1 1 3 L1 3 L1

Lane s d P R M " " g L.'.IL'IIEdj‘ ing e
Lima 014 o — — li'.-l-,[ e TS 015 — — than 2 bir. mgm

{ Separate traffic lanes when maffic moves in the same directions. ) E day.

4 e 4 2 4

S— d il | .0 Parking iz not allowed
Lina '“* v ‘{" ¥ 1 e the working day

{ Bafore hazaerd like sigzals, vertical and herizontal carves. |

3 3 3 3 3

Ceger
Lime ﬂ'l*
{ Saperats radffic lang: whan e poves In opposite directions. )

el | Sl |

—_— ~HH- -
0234 n e
Loading is notallowwd  Loadingis allowed — Loading is not allowsd

Salid #
0.1
Lina
(Mo overtaking )

Widsh Accordng to pedesizian
wolurw | 40 parsoms'min’l m. )

5 Ak
03 -
D;E I:I.l'.
i
2w
HE g
=
¥g -.% Cross Walk
.E =

deing the working day.  adier S working day

INTERSECTION MAREING | White Calar )

S 5o oo oo Do oo oo
BN N BN B S . 33— n!*'
N BN EN BN B E - o< I
5
P12y Stop Line at Stop Line at
11} 5 Stop Sign Traffice Signal
40m [L¥}
Give Way

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

Figure 3.8-1 Typical Example of Pavement Markmg
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Line description

Total length: 17.3 km

Slngle—track line MADFOUN BRIDGE

MADFOUN TUNNEL
SMALL BRIDGE
BRIDGE ABOVE ROAD

3 stations

5 bridges
4 steel bridges
1 stone bridge

1 tunnel

S TATION — VIRTUAL CROSSING
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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-studying 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 6 months EST'MATED FlNANCIAL COST
| TA— . T W i
Phase II: Implementation of the Project 2 years [ I'IdhL l 100 ll'lﬂll,lhldnd I‘J 5‘5
Phase II1: Project Management 5 years Ph'd.‘i{,' 1 One million U S5
ESTIMATED FINANCIAL COST Phll!‘iﬂ 11! To hl: dL‘T.RTI'I'I'I“'IUd
Phase | 100 thousand U.S.$
Phase Il One million US.$
Phase 111 To be determined u
INDICATORS FOR FOLLOW UP & EVALUATION
EXECUTION INDICATORS IMPACT INDICATORS

The movement of goods in transit
Trains run from the station Tripoli




Output 1.3: Support to the RPTA to
coordinate and manage ongoing and
potential technical projects provided

Baseline: -Limited capacities to absorb
ongoing and potential technical projects
provided

Output Indicators:

- Increased funding sources to support
the public transport sector in Lebanon

- Development and dissemination of
research and information

- Coordination mechanism established
and functioning

- Bilateral and multilateral agreements
with neighbouring countries prepared

Targets:
Studies and
disseminated.
- Resources mobilized.
Partnerships and agreements
reached.

SUrveys

Yearl

Development and
dissemination  of
studies.

Resource
mobilization
strategy developed
Technical
assistance
provided

Year 2
Development and
dissemination  of
studies.
Technical
assistance
provided

Year 3
Development and
dissemination  of
studies.
Partnership

RPTA & UNDP

3.1. Launching an action plan for Lebanon in the field of railway
safety and interoperability through the implementation of
EUMedrail Program

Sub-Activities:

311 Dissemination of EU railway legislation and standards,
including safety aspects and interoperahility specifications:

312, Involvement of the officials of beneficiary’s countries,
including lebanon (and the other South Mediterranean
Partners) in the networks of the Agency:

3.1.3. Setting up a working group composed by experts of the
beneficiaries aiming to facilitate capacity building and
networking among the beneficiaries as well as between the
beneficiarics and the European Union Agency for railways
(ERA):;

3.14. Paving the way for carrying out tasks entrusted to National
Safety Authorities and National Investigation Bodies;

3.1.5. Capacity building for officials

3.1.6. Making a comparison between existing Lebanese Railway
regulations and the European railway regulations, identify gaps
and agree with the Ministry of Transport and RPTA which
activities might provide best benefits to improve railway
regulation, considering also institutional and organizational
aspects

Individual
Consultants/Ad
ditional
Support:

37.680 *3=
113,040 USD

Technical
Researcher/Top
ographer (SC6):

42003 * 1 =
42,003 UsSD

ICT
Coordinator

(SC8):

53397 * 1 =
53,397 UsD

developed. 3.2. Supporting RPTA in coordination with the technical team of
Technical OMSAR in implementing and designing softwares Civil  Engineer
assistance (SC9):
provided Sub-Activities:
57484 * 1 =
321 Entering data complaints into RPTA complaint | 57,484 USD
ms l]ldU('m('l)L 5\ stem .i]JpllC.illUll
322 Fi mhszr and launching RPTA website Miscellaneous:
3.3. Supporting RPTA in implementing and finalizing the ToRs 10,000 %2
for renovation worls of Railway stations . >
ST are L : 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:
Technical and administrative assistance on BRT project
carricd out by the World Bank and CDR
352 Follow up with the European Investment Bank on the
redefinition of phase 2 for the ongoing Feasibility study for
Tripoli - Beirut Railway TA20130111 BF10
333, Tollowing with CDR the development of Tripoli
A\bboudich 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

G Al dpali adan g Alady) Baadiall aal) gald Ll
£ 9 e Ciard alall JAM g Agasand) Sl digd Ao 3al
=D B 9mdall 1l LS g (gl )b aaa Al Sl
Aulls
izl acdf ol g Liiee e
37,680*3 = 113,040 USD
(SCB): & e sb/ i Caly o
42,003*1 = 42,003 USD
(SC8): wYLaill s Sl slaall Ln ol 95 Gusia o
53,397*1 = 53,397 USD
(SCO): (sixe diga  »
57,484 *1 = 57,848 USD
s .
10,000* 3 = 30,000 USD
Sl ¥ 50054248 @l su3 s e dhal) il .
Lé-uao\ DY 53(DPC) 19,085 5 bl & g pdiall Canllss o
Sial Y 5(GMS 5%) 48,667 daladl 5 laY) cileds
Sal 5¥ 521,022,000 @l 5in3 s e Al )
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https://aawsat.com/home/article/1769591/%D8%B3%D9%83%D9%83%D8%A7%D9%84%D8%AD%D8%AF%D9%8A%D8%
AF%D8%A7%D9%84%Dg%84%D8%A8%D9%86%D8%A7%D9%86%D9%8A%D8%A9%D8WAA%ND9%86%D8%AA%D 8%

B8%D8%B1%D8%A5%D8%Bg%D8%A7%D8%AF%D8%A9%D8%AA%D9%81%D8%B9%Dg%8A%D9%84%D9%87%D8%A
7%D9%88%D8%AA%D8%B9%D9%88%Dg9%8A%D9%84%D8%Bg%Dg9%84%D9%89%D8%AE%D8%B7%D9%91%D8%Ag

%D8%B5%Dg9%8A%Dg9%86%Dg%8A%D8%A9%C2%AB%D8WACHD8WAF%Dg%8A%D8%A9%C2%BB

http://aliwaa.com.lb/%d8%a3%d8%ae%d8%a8%d8%a7%d8%b1%d9%684%d8%a8%d9%86%d8%a7%d9%86/%d8%aa%d8
%ad%d9%82%d9%8a%dg%82%d8%a7%d8%aa/%d8%ae%d8%b7%d8%b3%d9%83%d9%683%d8%ad%d8%af%d9%8a%d8
%af%d8%b7%d8%b1%d8%a7%d8%a8%d9%8,4%d8%b3%d8%a7%d9%84%d8%bg%d8%a8%d9%688%d8%af%d9%8a%d8
%a9-%d8%ad%d8%a7%d8%ac%d8%ag-%d9%85%d9%84%d8%ad-%d8%ag/

https://newspaper.annahar.com/article/261972%D9%85%D9%8A%D8%B2%D8%A7%D9%86%D9%8A%D8%A9%D9%85%
D8%B5%D9%84%D8%AD%D8%A9%D8%A7%D9%84%D8%B3%D9%83%D9%83%D8%A7%D9%84%D8%AD%D8%AF%D
9%8A%D8%AF%D8%A3%D9%83%D8%AB%D8%B1%D9%85%D9%8612%D9%85%D9%84%Dg9%8A%D8%A7%D8%B1%D
8%A7-%Dg%85%D8%AD%D8%B7%D8%A7%D8%AA%D9%87%D8%A7-%D8%AA%D8%AA%D8WAD%D9%88%Dg%84-
%D 9%85%D9%83%D8%A8%D8%A7%D8%AA-%D9%84%D9%84%D9%86%D9%81%D8%A7%D9%8A%D8%A7%D8%AA-
%D 9%88%D9%85%D9%84%D8%A7%D9%87%Dg%8A

http://www.medcities.org/documents/22000/0o/Al+Fayhaa+Strategy+Projects.pdf/85282700-e055-40e7-9777-31ffd5a1caza
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~ The I-ME-WE (India-Middle
East-Western Europe)

submarine communication
cable linking Tripoli, Lebanon
with other countries

Algeria

https://www.submarinecablemap.com



> LANDLINES Ladine subscrber

1,012,849

945,723

the frab world*
IN NUMBERS - 7 000 " "

838,000

—

1,012,849 142,849

the total number of landline subscribers new landline subscribers between
2014-2015, it was 15,000 compared

to 2012-2013 The number of new landline subscribers The daily average of new subscribers

142,849 198

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

15,000

201 2-2013 2M14-2015 2012-2013 2014-2015

http://www.mpt.gov.lb/Telecom_Eng_V5.pdf



> INTERNET

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

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

67%

of the internet users are subscribed
to 2 and 10 MB/S compared to 13% in 2013

39,200

E1s is the total international internet
bandwidth dedicated to private ISPs

show an increase of 570% compared
to the year 2013

70,000 E1

the volume of international internet
capacities shows an increase of 442%
compared to 2013

4L22%

increase in E1 numbers compared to 2013

http://www.mpt.gov.lb/Telecom_Eng_V5.pdf

v

L

The number of new broadband internet The average of new broadband internet
subscribers subscribers per day

164,384 1,061

17.6M

2012-3m3 2014-2015 0z-2013 2014-20135

The total mumber of broadbanmnd imtermnet
subscribers

1,244 384
1,132,139

Ranmk=d
first in the
LEHO, 00 Arab world

474,185
331.089 H02 32%




The number of new DSL subscribers The daily average of DSL subscribers

93,5% m/‘

of central offices are equipped with -

DSL-VYDSL tech ﬂﬂngiES The total number of phone central offices with
DSLAM technology

74 new central offices were equipped with DSLAM 215 + [ -

technology in 2014-2015.

The total number of central offices with DSLAM 201 + [ -

technology reached 244 in 2015, up from 170 4 . t i
in 2013. Thus, 93.5% of central offices in the I . . I
country became equipped with the DSL-VDSL AL - AR MA-2A
technologies.

The total number of DSL subscribers

67%

of subscribers with internet speed between 2 and 10 Mbps 480,011

318,750
Increasing internet speeds was a strategic goal for the Ministry of Telecommunications. Decisions taken 274 000 o

to this effect contributed to having 67% of internet subscribers with a subscribed speed between 2 and 221.000 world

10 Mbps in 2015 as opposed to 13% in 2013, showing an increase of 415%. (Despite the limitations of the 178000
existing copper network which was gradually being replaced by optical fiber]

http://www.mpt.gov.lb/Telecom _Eng_V5.pdf



\

The growth of international internet capacities The volume of iInternational internet capacities

113,200

12 500

2,200

20M2-2013 2014-2005 201 012 2013

Total number of E1s dedicated to Internet Service Providers ISPs

Hio0e

http://www.mpt.gov.lb/Telecom _Eng_V5.pdf

140,000

Ranked
second in the
Arab world

s Als
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>MOBILE CELLULAR

II Mobile cellular

4,504,631

the total number of mobile cellular
subscribers

new data mobile cellular subscribers
per day

penetration rate of mobile cellular

339,183

new mobile subscribers

the daily data consumption

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

http://www.mpt.gov.lb/Telecom _Eng_V5.pdf

Uropped call rate

0.56%

014 13

Revenues of the mobile sector

$1,162,000,000

$1,097,000,000

Number of cellular phone subscribers

3,884,737

3,735,169
3,656,650

2,863,664

4,204,631

4,062,699

il

Mumber of data subscribers

2,477,292

2,016,174

2,916,231




\

TELECOM ONE STOP SHOPS (OSS)

®* Common sale centers (Telecom One Stop Shops) for Alpha, Touch and Ogero

were set up to provide fixed and mobile telecommunications services.

The geographic distribution of the Telecom One Stop Shops

http://www.mpt.gov.lb/Telecom _Eng_V5.pdf
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1\ Fiber to the Office or Organization

1.THE FIXED NETWORK: THE Fiber o the Node
TRANSITION FROM COPPER WIRE Fiber to the Cabinet or the Curb
| TO FIBER OPTICS (FTTX) Aewieiidg

Fiber to the Building

Fiber to the Home

http://www.mpt.gov.lb/Telecom _Eng_V5.pdf 209



ero

ital rs

°Q

Fiber deployment
map

FTTx Deployment

LTE-A Deployment

ogero’

ital

LTE-A
Deployment Map

FTTx Deployment
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FTTX Project Final Phase

-

The road map

201 5-2020

: O . . .

Small and mediurmi-sized Rooms and houses Hause= FTTH1 Hauses FTTH2
companies FTTO FTTC |+¥DwaLl

21
http://www.mpt.gov.lb/Telecom _Eng_V5.pdf
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2.THE MOBILE NETWORK: THE TRANSITION FROM THE
THIRD GENERATION (3G) TO THE FOURTH GENERATION
(4G ADVANCED)

http://www.mpt.gov.lb/Telecom_Eng_V5.pdf



ser. These

e sector internet service
y small percentage of this is
one of the reasons Ogero is not

granting the gally to Alpha, Touch, and illegal ISPs
and DSPs.

® The high prices

®* 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 issue a decree. That means a service
provider cannot actually lower the price of the internet without a change in the tariffs applied to them.”"

https://www.executive-magazine.com/economics-policy/four-reasons-lebanons-internet-is-so-slow



> SYSTEM DYNAMICS

&% of the market . TW's

wearables

Appliances

Home monitoring

17 licensed 1575 _ ' Home automation

Heavy machinary

Transportation

Smart cities

2 licensed O5Ps i
Automation

Factories

Healthcare







AECENAR G |

Association for Economical and Technological Cooperation ’;w
in the Euro-Asian and North-African Region Lola3y) U‘;—:‘-——-;’f f-—"-w‘ﬁ A

lnstltut}\zg}::i'conomlcal Pollcy (IEP)
www.aecenar.com/institutes/iep

TYPE OF POWER
PLANTS




» 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 her infrastructure
- Example: A reactor that operates on natural uranium

217



Gas power plant

Steam power generatlon (conceptual dlagram)
Stack

H Electric  Exhaust Steam
bag filter gas Boiler

l‘ Exhaust =1 Ste Transmission
\gamtnzer : ﬁ N ine

] dny

Transformer Switching
station

Pure water ‘._r\lalm
tank system |~
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Oil based power plant

. Exhaust
Qil Air Turbine

Storage Intake  Compressor
Transformer

G&Ta%ﬂ?sn Generator |

Natural
(Gas Line

& 219



Solar Thermal Power Plant

golar
collecior fiedd

/|

i

[N

—__ -
https://www.researchgate.net/figure/Schematic-of-a-concentrated-solar-thermal-parabolic-trough-power-plant-with-thermal_figl 269095678
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Waste Incineration Power Plant

Turbo alternator

-3 T

Electrical Steam to
Output turbines Separation of gases and vapor
to Gnd : =
Felj:i'tng ‘ Boiler Separation
Input -&hﬁx - of Particles
—— Bunker :

~
-
——

e Ash and
) metals

W To - O

Bag house
filter

221
https://www.no-burn.org/the-wte-incinerator-wastes-more-energy-than-it-generates/



Photovoltaic Power Plant

Battery Battery Utility Power

Photovoltaic Charge Inverter Loads
Photovoltaic Charge Inverter Loads Module Controller
Module Controller
Stand-alone PV systems Grid connected PV systems
Battery Utility Power DG Sets

Photovoltaic Charge Inverter Loads
Module Controller

Hybrid systems

222
http://www.synergyenviron.com/resources/solar-photovoltaic-systems [l EES——



Wind Power Plant

N

Vane

High-speed Nacelle

Control system Shaft

—_— Turbine Gearbox Generator Power interface Grid

Wind Power Mechanical power Electric power

223
https://images.app.goo.gl/bHMEYXUL4yVANn8x29 , https://images.app.goo.gl/mdR5jC61AcRSbZcG9



Hydraulic power plant

71\

Transmission LN\
Tower _...&{
=X M Transformer

Forebay
a4

Generator
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biomass power plants

Generator

Flue gas -
cleaning P Chiitnriey
U-*~~. Turbine ’
: N ‘\
Hot water Steam N/ R\
N7 R
N
N2 AY)
Ny N7
N7 o f
N

N

boiler

dd0
INSN &
.Z't'ﬂ'f.'f.'t'f.i'ﬁ Py

s.\‘.\‘.\‘sh‘&‘.\'h‘-\i\'

Storage for

biomass
-

Vo7

District
heating
network

: 4

Water
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Nuclear power and her infrastructure

e Swrtchyard

Steam Line EE 2 % )

Steam o Generator
Generator " L AA

CONTAINMENT
STRUCTURE

Control Rods

»

Reactor
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¥ AECENAR

’ Association for Economical and Technological Cooperation
in the Euro-Asian and North-African Region

Lolazdy at::w\fu\).: See

Institutﬁ.\fngéonéhﬁica‘i Policy (IEP)

www.aecenar.com/institutes/iep

INACTIVES POWER PLANTS
IN NORTH LEBANON

Prepared by Maysaa KAMAR EL-DINE
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Distribution of power
plants in Lebanon

https://www.lebarmy.gov.lb/fr/content/participation-priv%C3%A9e-dans-le-
secteur-de-I1%E2%80%99electricit%C3%A9-au-liban

Centrale électrique

A a cycle combiné
/\ turbine a gaz
A hydroelectrique
A fioul

Sous-station
® en travaux en 2002

® achevee en 2002

Réseau électrique

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

---------------- achevé en 2002
pr (reseau 33-66-150 KVA)

1 Source : SDATL 2002.
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The capacity and costs of production of existing power plants

" . Type de Capacité Capacité Codt total (cS) avec
bl carburant installée  effective 2018  colt moyen du baril
EDL Centrales existantes 2018 Zouk hHI'EE Fioul lourd/NG-Z 187 195 13.95
Centrale Thermique Zouk Fioullourd | 607 - 17 Jiyeh barge Fioul lourd/NG-) | 187 195 14,03
Centrale Thermique Jiyeh Fioul lourd 343 180 19.39
Moteurs a Combustion Interne | Figyl lourd/NG-Z | 198 157 10.83 Hydro existants
. Litani Hydro : 199 47 397
p ‘:'J_EULS a Lomaustion Inteme 1 coul lourd/NG-) 78 63 1119
i :
e e Nahr Ibrahim Hydro - 32 17 2,65
Zahrani 1 CCPP DO/NG-ZAH 469 420 1362
Bared Hydro - 17 b 2,65
Deir Ammar 1 CCPP DO/NG-DA 464 430 14.96
Baalbeck Cycle Ouvert TG DO 64 56 20.26 Kadisha Hydro - 21 15 2,65
Tyr Cycle Quvert TG DO 72 56 21.44 Centrale thermique de Hrayche Fioul lourd 35 46 2013
Rishmaya - Safa Hydro - 13 3 3.66
Transfert d'Energie
Naameh (gaz d'enfouissement) - 7 7 1.00

energyandwater.gov.lb/mediafiles/articles/doc-100511-2019 05 22 04 _02_43.pdf

Importations de Syrie Syrie 276 69 15.35
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transport works

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

Deir
Site Zahrani Selaata Hrayche Zouk Jieh Tyre
Ammar
Production Existant 455 455 33 250 150 70
(MW)
Court Terme 450 JO0 100 200
(MW
550 550 550 300 550 550 70
Long Terme
(MW)
Transport Cables Station Station Station
SOUs Mobile Mobile Mobile MT
terrains MT MT
et
Court Terme )
Station
mobile
220
kVIMT
OHTL OHTL 220 | OHTL 220 | Connection Master Master Master
220 kV kW kW 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
K.'ll"l'l

energyandwater.gov.lb/mediafiles/articles/doc-100511-2019 05 22 04 _02_43.pdf
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MILESTONE OF EDL

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

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

| Installation de 450 1 MW de puissance temporaire dans différents endroits
| Installation de PV solaire de 180 MW
| Installation d'énergie éolienne de 220 MW

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

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

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

| 370 MW de puissance (barges de courant) du réseau
| 550 mégawatts de l'usine Deir Ammar 2 sur le réseau de phase finale TGCC
| 360 MW de la centrale Zahrani 2 sur le réseau dans une premiére phase TGCO

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

| Séparation du réseau des centrales de Zouk et de Jiyeh pour le remplacement de deux nouvelles centrales

| 300 mégawatts de centrales solaires avec une capacité de stockage de 210 mégawattheures 232



| 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 & gax & cycle combing | * TGCO: Turbine & goz & cycle ouvert

233
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Solaire
photovoltaique
de 300 MW

Démarrer Crls £ Zaohrani
Selaata 1 270 MW 2
R ne (550 MW

1450 MW
(360 MW

16¢0)

Selaatal New Zouk
{350 MW (550 MW (550 MW
16€0) T6<C) New Zouk 16CC)
(360 MW
16¢€0)

Zahrani 2

(550 MW
16¢C)

* GT: Génération temporaire
* TGCC: Turbine & gaz @ cycle combin¢
* TGCO: Turbine & goz & cycle ouvert
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5 Jasd o adgiallg adl) catlall
2035 ale & 439 i) cilaiiall ad gial) Gkl Jilda 2012 ale 2 el Gkl L)

= Forecasted Demand in 2035 (thousand Barrels/days)
®m Demand in 2012 (thousand Barrels/days)

7.67
5.88

Liquified Petroleum Gas

Residual Fuel Oil

o _ 107.77
Distillate fuel Qil

9.47
5.26

Jet Fuel

65.85
39.81 055

Motor Gasoline




saal) Sliadll 7 ke

Motor Jet | Distillate | Residual II,:? lg‘;:?zdm Rl:;il]ll} Total
Gasoline | Fuel | Fuel Oil | Fuel Oil ) o
Gas Losses
Required
output in
2035 after
adjusting for 63.22 9.09 103 .46 49.23 7.36 14.31 246.66
refinery gain
(thousand
Barrels/day)
Actual
Production in
2035 98.24 2.37 103 .46 237.30 5.70 27.53 474.60
(thousand
Barrels/day)
Surplus /
Shortages in
thousands of 35.03 -6.72 0.00 188.08 -1.67 13.22

barrels per
day

Feasibility study for a new oil refinery in Lebanon, by Ahmad Akram Sinno, January 2013
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concrete pipes aulw,> wwbl o ( PVC yaizo) 2slS Juid sJgy o
Reinforced Concrete Pipes ésdlus éwslw,> wwbl o ( PPraizo) ualigy sl o

( PE )laizl) udil sJodl o
Concrete Culvert Pipes aulw, =)l jowlgadl © ’

Concrete Manholes aulw 2l Gauwaesdl B, o

Concrete Manholes Taper juuedl B¢  giss
Chamber Ring &9,¢ll asl>
Manholes Cover juwedl W,¢ alns;

Bends & Concrete &ilw 2l wluS yig wlsbi=wVI o
Fittings
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(PVC ) aSuw Ml bVl ) lewl

EFFECTIVE JUNE 2017

Frices i 50D excliuding WAT
(subject to maoadification}

T7T0 SN see TTOSNE

T60 SN4 760

250 SN4 250

8.30
3.050 12.50

)

3 1 “i % '
| ' 38
| |I )
| |
_‘\./ . \‘ This range of standard sewer pipes S3N4 (ring stiffness =
@ -
\ |

400 SN4

4I-I;H!rnz] Is perfectly adapted for urban sewer networks
under Normal conditions.

SN4 sewer pipes can be directly buried underground
between 0.9 m and 6 m _depth (expected average deflec-

tion less thhan &8%o).
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(PVC ) auSuisw MJI UV ) leuwl

RING
STIFFINES S
>8 KN /w2

Designation
SDR 34 UD

770 SN&8
725 SN&8

760 SN&8
200 SN&8

250 SN&8
375 SN8
400 SN&8




(PVC ) auSuisw MJI UV ) leuwl

Prices in USD excluding VAT
{subject to modification)

Designation Dis-
charge

Area
in cm?

770 R2 SD 83 8.40

125 R2 SD 3 | | 9.90
160 R2 SD  16¢ - >70 w~mr ETEE
20.50
32.490
315 R2 SD - > | 48.40
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( UPVC) auSuw Ml bVl ) leawl

UPVC Fittings FOR GRAVITY DRAIN & SEWER NETWORKS

BRANCH DOUBLE SOCKET 45

oS3 ol A

TEE DOUBLE SOCKET 87

BEMND

- X 3

EMND DOUBILE SOCKET

' Agusi o oes

INVERT REDUCER
—illSea (Ja g

EFFECTIWVE JuUME 21T

FPriooc In UWED sxchading WaT
Isabdeot bo meooEoatlond

1219913404

19063 | 328 40| 32517

3O0_80
[ 9055 [112.33
29060 |210_38

TA TS | 123 15| 19400

21.87F | F1.35 |114 35| 212.45

26.44 | 82.89 |152.00|393.40

| 7730 | 20.28 | 30.60

| 1404 | 25.49 | 33.a5

17.27 | 37.24

1495 IF.68 | 6672
A3.753 | 69.74
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( UPVC) auSuw Ml bVl ) leawl

UPVC Fittings FOR GRAVITY DRAIN & SEWER NETWORKS

EFFECTVE JuMmE 2017

E“ -1 401 Frioss In 0 ED axciading WaT
= 41 = = ] | e P

D110 @125 D10 200 D250 @315 A0
DOUBLE SOCKET

withd without central stop
" 5.98 | ©.52 | 10.10 | 20.57 | 59.35 | 9274 | 173.15

Sicie socke I oo | cco | oo | 2s.a5 | sons
B2 S Ol Jas

access pLUG [ 550 | 155> | 1034 | 14.55 | 5920 | 101,04

GaelB B Chews Bl

SOCKET PLUG 2655 | 46.42 | .00

ACCESS PIPE

Sal. Laias 1555 | 21.93 | 3599 159.90 | 20420 |

BRANCH TRIPLE SOCKE
A5
=L P PER 1250 | | 26.55 |
TEE BRRIAMCH 375- Swep;t
ailen @b

Double Socket
Triple Socket

DOUBLE BRANCH
S5 Al (Ja g A4S 457
CLAMPS

W 2S5 Rubber Limned

mREDr
LugrcCANT

11.71 | 15.23
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concrete pipes éslw,> wwll

Reinforced asdbue éuwslw,> il
Concrete Pipes

Concrete Culvert aulw,=Jl jwlgoll
Pipes

Concrete aulw, =l Guuaidl W,¢e
Manholes

Concrete sl W,¢ giss o
Manholes Taper

Chamber Ring a3,ell asl> o

Manholes Cover juuedl W, ahei o

Bends & alw =l wluS yig wlsli=sVI
Concrete Fittings

25\
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Concrete or PVC Connections

MAIN PIPE SIZE

S00-g925
$ fea

JI00-525
$ fea

9S00 -1200
$fea

1350 1800
$fea

$fea

1950-Z2400

ZS550-3000 & Boxes
Sfea

100

125 .70 122 10

165 40

225 .50

Z2T7E.T0

=17 00

125

122,20 144 70

1325 .00

250 .40

200,50

247 40

150

15220 159 .90

203 .70

275 .30

23100

283 40

200

202 25

270

65 .50

<A1 .90

517110

250

22T 235 .

=501

<12 50

<19 S0

52 20

=00

=09 L=

SES .

S05S S0

e e

A2 S0

=TS

=T S0

T

245 A0

pelcRsle)

Rpcio

450

457 SEE.

T2

Ly

.21 1.20

09T .

S EA

O3

L3229 .40

T3

1sE2

A5 0.20

1,040 .50

S

T49. 50

1,545 70

rdcI=

034 10

1. 5327 .10

210

=209 10

i BTN

AT S 280

minrakal=l=] = =1 =)=

O3 s Ik k] =] =] =l == ] =

Wl win s = =f=21=1=

Concrete Pipe

Approximate Mass & Dimensions

INSIDE DA,
(mm)

DOUTSIDE DA,
(mmy

wall THICHKMESS

()

LAY LEMNGTH
()

MASS PER
PIECE

O g)

TRUCKLOADLOTS
(Pcs)”

200

EEE

59.9

=]

S50

7

3275

533

V6.2

=]

TAE

51

=150

522

225

1

930

225

I B

55.9

=1

11=0

=ju]n}

200,

95 .3

=]

1< 10

575

3259 .

101

=]

1630

a0

= I

102

1

1905

825

106G .

11

=4

2225

9S00

1155,

120

=1

2535

975

T2

127

=

2915

1050

1333

133,

=11

S5

1200

151 1

=

]

2210

1350

1639

158

=1

7 31

1500

12823

152

=

5130

1650

20065

1655

1

5101

12800

2184

177

=]

[=t=R=N]

1950

2362

190.

=1

2110

2100

2540

203

]

92290

2250

2717

215,

=]

10520

200

2895,

228,

=1

11330

2550

=07 3.

249 .

=1

12637

2 aa

3251

25 .

=1

1< 035

2000

] (] I o e ) T Y B

SE0E.

Ll ol wl@| ol vl ol @] =) L) o] =] 2| 2] - w|o|@

279,

] %) %) ] ! ] s ] i ose] ) ) ) ] st ] ) R ] ) N

=

17185

o 108 %] % ] N syt i o] ] )
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Reinforced Concrete Bends

COMNE-QIUARTER (890™) & OME-EIGHTH (45" BEMND S, BEL OVW PRICES ARE PER PIECE

SIZE CLASS S50-D CLASS 65-D CLASS 100 - CLASS 140-D3

{mm) % fea $ fea $ fea $ fea A AMNGSGLE
=00 416 90 416 90 416 90 EX=E Elnk
375 516 <0 516 <0 516 <0 516 Elnk
50 532 10 532 10 532 10 EE-} Ik
525 579.60 57 9.B60 E7 7. BO o8 Eliks
500 F36.60 F36.60 B45.90 EEEN Elik
575 107 . 107 . 1 .Z6E0. 1476 Elnk
F50 EETE 155 (R [CEER Ik
B25 B9 =R 2,152, R Eliks
900 EER R 2,32 1. 2. 709, Eliks
975 T EETER ENEEEER 2121 Elik
050 550, =R 2067, 2.573. EIn
200 196 . 358 . 3,842, ENEYE a0
350 113 EELEE 1,938, 5. 75 1. Elnk
500 EER . EIGEEE 7. 040 Elik
550 =R EFER EFE ER=VI=] e
200 Z2TT . B50 . 8.735. 10,192, Fo
1950 EETEE EEE 10,125 . 11.820. G5
2100 CEEE 158 . 11,617 132,599, E=

L0 . 560 . 13,209 . 15,413, ik

882, 515. 15447 . 18,024 5
17 <402 . 20, 306. EEN
19,323 22 543 507

23 .6 7. 27 B17. EXt

Jun] ] [na] iy} S S]] [0 TN] B B

| mf-|mjo] & wfr R ]=]=]=
pf=]=]=]=]=
ofm|m|w|-=|3|-

Reinforced Concrete Box Units - OPSS 1821

SPAMN x RISE WALL THICKMNESS Y ATERYW AY AREA APPRO X. MASS Design Earth Cover OPSS 1821

{rmm) {mmj) {kgfm) {1 {$ fimetre)
1800 x 900 200 2330 =R
12800 1200 200 2690 216,
2200 x 1200 200 S50 217
2400 x 1500 200 AST0 AGZ.
200 12800 200 S170 [SETE
2000 x 1500 250 ESE0 G226
2000 x 1800 250 7250 534
2000 x 27100 250 TE30 Cl=1 0,
3000 x 2400 250 S020 25

i el ol B R S B 1]
wfoo|ea ] o | cof n] en
o|o|o|o|o|o||u|o

L b B e R P R
D[Rl skl haf =] =

Reinforced Concrete Box Units - CHBDC CANJ/CSA S6-06

SPAMN x RISE wall THICKMNESS VS ATERVW AY AREA APPROX. MASS Design Earth Cover CHBDC CAMMCSA S6-06
{mm) {mm) (kgfm) {m} {$ Imetre)
1200 x 900 200 2320 Dto 06 & 55 to 09 00
1800 x 1200 200 2690 Oto 06 & S5 to 278 10
2400 x 1200 200 4560 Dto 06 & 26 to L9132 40
2400 x 1500 200 4570 Oto 06 & 26 to 145 70
2400 x 1300 200 S170 Dto 06 & 26 to 314,90
2000 x 1500 250 G360 Dto 06 & 26 tao 5SS A0
%
*
3

3000 x 1800 250 7250 Oto 0.6 & 36 to 646 20
Z000 x 2100 250 TE30 O to 0.6 8 36 to \SE55.60
3000 x 2400 250 8020 Oto 0.6 & 36 to L1323 .20

H[@ )| Bl =
njen] chpcny hf Qv Cof oo
olo|c|o|o|e|o|e|o
o & [t ] | eof e il af ma
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Reinforced Concrete Maintenance Holes

SIZE

DESCRIPTION

HEIGHT

APPROX.

PRICE

1200 taper top v steps 1. 320 1905 kagfpc 2584 .80 =
1200 flat cap 0 =305 TIN5 kafpo S04 10 =3
1200 nser i steps 0205 to 1 .8329 132249 g m s 30 A1
1200 monolithic base c/vw steps 0. 7Ee2 17ED kafpc 1,085 20 =3
1200 monolithic base ofiww steps 0914 1960 kagfpo 1,163 .30 =a .
1200 monolithic base c/vw steps 1 0677 2160 kgfpc 1,261 30 =3
1200 monolithic base ofiww steps 1.272 2550 kagfpo 1,457 . 20 =a .
1200 monolithic base c/vw steps 1. 524 2750 kafpc 1,555 30 =3
1200 base slab 0. 203 TED koo S04 10 1=
1 200 safety grate supplied & installed 1,208 . 00 =8 .
1200 prebenching SE1 .20 =3
1 S00 flat cap 0.4 30 1210 kkgfpc 1,002 A0 =T=N
1500 to 1200 fransition cfvev steps 08510 1678 kafpc 1,004 40 =3
1 S00 nser civw steps S 0SS to 2 4233 1927 gsm aFF 10 A1
1500 monolithic base cfiw steps 1. 087 24530 kafpc 2 A5 20 =T=N
1500 monolithic base chiw steps 1.272 A0 0 lgipc N EEN ] =8 .
1500 monoalithic base chiww steps 1T.6876 A5 5 kofpoc 2. 938 20 ea .
1500 monolithic base civw steps 1.229 SOS0 kgfpo S 027 80 =3 .
1500 monoalithic base chwew steps 1.951 S2o0 kg_;x‘pc 2L 23268 .30 =a .
1 o000 base slab 0205 1770 kafpc 1,001 A0 =2a .
1500 safety arate supplied & installed 1,701 00 ea .
1500 prebenching FTEZ2 10 =i
=00 flat cap [aptcle] Z2TF20 kafpc 1,325 .50 =
1800 to 1200 transition cfw steps 0610 2400 lgfpc 1,354 S0 =1
1800 nser chw steps D610 to 2 438 2756 lkg/m 1,289 40 A
1500 base slab 0305 2630 kagfpc 1,354 S0 =8
1E00 safety grate supplied & installed 2,207 20 =1~
2400 flat cap 0 £ 30 A950 kgfpc 2 6584 00 =T
2400 to 1200 transition slab cfvw steps 0430 A210 kgl 2,634 00 I=T=
2400 nser chvw steps D060 to 2 438 A595 koS m 2477 20 A1
2400 base slab 0305 A520 kgifpc 2 B34 00 =8 .
2400 safety grate supplied & installed 3,451 .50 =a.
3000 flat cap 0.4 o0 7847 kafpc A4 520 10 =1~
3000 to 1200 transition slab cfve steps 0 & 50 T258 kafpc A4 520 10 =1~
2000 nser civww steps 0610 to 2 438 TOA 3 kasfm 3,875 30 Einy!
2000 base slab 0. 205 5225 kafpc A 520 10 =T=1
000 safety grate supplied & installed on recusest
600 flat cap 0.4 50 10500 lkgipc 7,951 .70 =I=]
3600 to 1200 transition slab fve steps 0 &S0 10500 kg_;.f‘pc: ¥ .,951 .70 1=
3600 nser ci/ive steps 0610 to 1. 829 11042 kagfm 5 445 60 tiny!
3600 base slab 0305 1000 kol T .A51. .70 =T
2E00 safety grate supplied & installed o regue st
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Reinforced Concrete Pipse, Caps, and Plugs

SIZE
(T}

UNIT MASS
(K9S}

CLASS 50-D
$ fimetre

CLASS 65-D
$ fmetre

CLASS 100-D
$ fmetre

CLASS 140-D

5 fmetre

Caps and Plugs
$ fea.

j=[u]u]

225

FF .40

FF A0

FF A0

T A0

FF .40

S7S

SO5

95 .50

95 .50

295.50

295 50

95 .50

<50

j=1=N

295 .40

295 .40

25,40

123,

123

525

<70

107 50

107 .30

125 .50

145,

145

s00

=7

144 .40

144 .40

166.00

195,

195,

575

591

221 .50

221 .30

252 .10

295,

Fo0

Fan

=291 .30

=291 .30

333 .50

359,

gS925

=

238 .50

23850

£ 30 S0

L 532

S00

1059

<06 .10

0610

<5 S0

S

2975

1195

<45 .50

459 .00

233.70

52

1277

S10.20

235.50

5153.560

1561

539 .50

571 .80

FE3 .50

1959

S22 A0

SE5. A0

2957 .80

2123

00S .20

OS5 . .70

206 .90

2500

20 .50

2565 .60

A5 G0

285565

A55 .50

535050

AT a0

g e )

CEERRE

T4 .30

025 20

S507

EEER=]E]

0=1 a0

=R

4511

201 .

o122

S

<569

SVE .

O3S

[ml=i=

5179

20T .

k1 .

S0

Sr52

220

S5 .

TOAa5

e

R ) ] T 1 R e Bl B

Blwjoffrarafr ===

=T

)] PN R ] g N ] 0 B Y B

Scribed Holes & KnNnoockouts

Prnce Per Hole
5% feach
EE=]n
1289 S0

nMAINMLINE PIFPFE SIZE

Ll pto 1350 morm
1S00m . ancd o-"er

Elliptical Reinforced Concrete Pipe

EGQUIV. DIA.
{mm)

RISE x SFPAN
{mm)

HE |
$ fmetre

HE 11
$ fmetre

HE 11l
$ fmetre

HE IV

$ fmetre

Q00

T35 x 1145

SE0 40

291,80

S57.00

TS3.80

1050

SE6S x 1345

G265 .10

F17 .60

2089 .30

927 .70

1200

QG5 x 1525

243 .00

28160

290,40

Axvailable Upon

R equest

1250

1090 x 1725

1,052 10

1,113.90

1,249 20

Available Upon

R equest

1500

1220 x 1930

1,261 .30

1,326.60

1,493 10

Axvailable Upon

R equest

1650

1345 = 2110

1,495 560

1,572 80

1,763 60

Available Upon

R equest

1200

1475 = 2210

1,799 .90

1,886.90

2,118.50

Axvatlable Upon

R equest

1950

1600 x 2490

2,067 90

217670

2,440 20

Available Upon

R eqguest

2100

1725 = 2890

2,357 .90

2.421.00

2,783,110

Axvatlable Upon

R equest
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Flexible Conmnnmnectors
Pipe=e to mainmntesemnancsas hhole comnmnectors, supplied amyd imstalle ol

COMNCRETE PIPE PwiC PIP E PRICE ($feau)
150 T 7

Utility Maintenance Holes & Valve Chambers

wemomzow, | weEswe | mes | asow
o
$lea {kgipc) $ Imetre {kagim) $lea {kgipc)
5170 4

F0
| 8020 |

[ I

273
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Conmnocrete Endyvwalls for Sevwers £ Culverts

O sS 804 030 O NIIFIE T

Er-CwWwwy Ol 1L cFunr
FIFE 3.5 Er-NCwwy Ol 1L L =RA0TE
) H Ffea E fea
[ ] k=N VRS 220
[ == k= VSIS 22O
Fi=)1u 1T~ 110 L e e e
=2 L1 112 L e T ey |

(nf Orf ] Lo afraf b
0| D) B | e ff

Appurtenances

DESCRIPTIOMN

maintenance hole safety steps ORPS0D 405 . 0170

solid aluminum steps OFP S 405 020

outside rebar steps - supplied & installed

maintenance hole clean out steps - supplied & installed

maintenance hole frames & covers OF =D 401 010

catch basin frames & covers OFP S0 400 020

ditch inlet catch basin gratings - tvpe "2 (fits G000 x S00 Ditch Inlet CEB)
ditch inlet catch basin gratings - tvpe "B (fits GO0 x 1200 Ditch Inlet CE )
ditch inlet catch basin gratings - twvpe "C" (fits GO0 x 1200 Ditch Inlet CE)
ditch inlet garate fasteners

hatches cast into lat caps (hatch bw others )

point of entry trap

point of entry trap filter

catch basin inlet control devices (insaerts installed anlwy)

modutape (6.1 metres per roll)

swift lift lifting ewes (¢ tonne capacityw)

swift lift lifting ewes (8 tonne capacitw)

engine=ernng surcharge (non-standard engineserdng requirements )

Grade Rings

DESCRIPTION

maintenance hole grade ring - 12 per bundle
maintenance hole grade nng - 2 per bundle
maintenance hole grade nng o step - 8 per bundle
maintenance hole grade ring

maintenance hole grade rMng cive step

catch basin grade rng — 12 per bundle

catch basin grade rng - 8 per bundle

catch basin grade nng

catch basin grade rnng

catch basin grade rnng
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Maintenance Hole Estimate Sheet

1500 mm DIAME TER
MOMNOBASE MH
DEPTH (m}

1.37F
1.68

1.67F

2.31

o
'-.l
W
@
@

3
a

=~ ]|D| D 0 W

L L] el L

WIN|O|D]|~
N ;
] o 0
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Maintenance Hole Estimate Sheet
1800 mm DDIAMNMETER 2400 mm DIAMETER
BASE SLAEBE MH BEBAasE sLABE MH

DEPTH (m) PRICE DEPTH (m ) PRICE
F RO T S fea F ROM TO S fea

137 1.67F AA02 70 1.37 1.67F 2.287 50
1.68 1.99 B2E . 50 1.68 1.99 9. 1493 40
=200 =2.30 L2a0.20 =2 .00 2.30 H 248 70
=Z2_31 26562 B2 .20 231 2. .62 10 654 00
2. 63 293 JAO95 .10 2. 653 293 11 . 407 .10
=Z._94 =325 S22 .10 2 .94 F.25 12,102 .10
3.26 3.56 S 560 3 .26 3.56 12 204 40
3.57 388 = =3 .57 =388 12 499 A0
3.589 4 .19 BT .50 3 .89 4._ 19 12, 6828 60
< _2Z20 4 .51 Ba532.40 < 20 4 .51 12 685 . 220
4 _ 522 4 .82 AH51 .90 4 52 4 82 12, 880 .70
<4 .83 4 99 148 . 10 4 .83 4 .99 12 968 280
2. 00 .30 BHY 90 2 .00 2.30 14 6525 40
o531 S .62 B8B83 .90 o231 D62 14 645 90
> 63 =>.a93 020 .70 o563 o593 14 . 28132 .80
=94 525 2 TE . BO > .94 5.25 15 .010 40
65.26 6. .56 A3 20 G .26 5.56 15 . 2065 50
6.57 688 BEBEY 30 = .80 15 40= .00
5.89 F.19 B EE 50 S 89 F.19 15,599 .70
F .20 F.o1 10,0652 50 F .20 F .51 15,796 . 60
7.2 F .82 10,259 30 F o2 F.a2z 15,992 40

F.83 8.14 10, 455 20 F .83 8.14 16EH,.1849 220

QOO @IOIE0 @@ Io@|o@|oin|o s |-
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Maintenance Hole Estimate Sheet

SO0 mm DPiAamMiETER
BEBaAasE SLASBE MAaaRkHOCOIL E
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seadl W all oo ©leas

wleaowll glgil =

Type of impeller o,Sodl JSud 0 €9
structure

The swirl impeller aolgs>
The shrouded impeller s=.w 0,SoJl
The flow passage impeller g9l o0 &8>

The spiral sJolll 555 ,0dl 5,k anlgs
centrifugal impeller

@)

Olaodl JISLul =

wossll g .1
WQ type diving legs ;58I o
sewage pump

Ol 97 .2
ngw _,.;SX” O

W-type horizontal sewage
pumps

WL type vertfical sewage
pPUMPS

278
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16S Sewage Ejector Pump (16S-CIM)

Gallons Per Hour: 2600 (160 GPM) [1
HP 200/208V]

Price: ($1,827.00)

Applications: sewage

Submersible Sewage "Non-Clog" Pump
Gallons Per Hour: 7680 (128 GPM) [115v
Manual, 2", switch optional]

Price: ($409.50)

Applications: Sewage, Slurry, Slush &
Sludge, Submersible

279
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Ebara DW Submersible Sewage Pump Submersible "Non-Clog" Pump 8"
S’rqmless Steel (SS sewage 1.5hp) « Gallons Per Hour: 210000 (3500 GPM)
Gallons Per Hour: 10800 (180 GPM) [1- [460v/3P 48HP 8"]
1/2HP 230v/1] « Price: ($18,350.00)
Price: ($1,184.22) « Applications: Dewatering, Sewage,
Applications: Contractor, Dewatering, Submersible

Fountain, Pond, Sewage, Slurry, Slush &
Sludge, Submersible, Sump

280
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Grinder Pump 3HP

« Gallons Per Hour: 6300 (105 GPM) [3HP 230v/3 double seal]

* Price: ($3,011.00)

» Applications: Grinder, Sanitary, Slurry, Slush & Sludge, Submersible, Sump

Slicaerabor
Cutt=rs

281
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BGP Grinder Pump 3P 2CT Trash Pump PEO

« Gallons Per Hour: 2640 (44 » Gallons Per Hour: 150 GPM
GPM) [230v/3 2HP]  Price: ($1,641.00)

« Price: ($1,688.00 ) « Applications: Contractor,

« Applications: Sewage Dewatering, Fuel Qil, Irrigation,
Grinding, Sewage, Effluent Marine, Pond, Self-Priming, Sewage,

and Wastewater Removal or Slurry, Slush & Sludge

282
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MIT High Pressure Pedestal Pumps

(FMIT -30 MIT)

Gallons Per Hour: 21900 (365 GPM)
Price: ($4,004.00)

Applications: Dewatering, Marine,
Sanitary, Self-Priming, Sewage, Slurry,
Slush & Sludge

Sewage Trash pump 7.5HP
230/460v 3P 20,400GPH, 3" 394A

« Price : ($1,942.40)

» Applications: Contractor, Dewatering,
Flooded Suction, Fountain, Self-Priming,
Sewage, Slurry, Slush & Sludge

1/10/2017
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Description

Our bus station will be placed in the center of Tripoli.

It will have 2 main lines, one to Halba Akkar and the other
one to Bgarsouna Danniyeh.

The station will use the existing buses with good
conditions and buy new ones if needed.

The employees will collect the position of each bus using
GPS every 5 min so the passengers will be able to contact
the reception all day and get the location of the closest
bus to them.

Every half hour a bus will leave the station.

The station is designed to contain all the facilities needed
for the buses from gas, maintenance to washing services.
It will also have a resto-café and a supermarket for the
passenger’s needs.

Our bus station will be able to host external buses coming
from Syria since it will have drivers rest rooms.
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Costs
. |NumberNeeded [Costs

Employees for Reception and ticket 3 2,700$/month

offices

Security men 2 1800%/month

Persons for the Cleaning 2 1,800%/month

Drivers 9 8,100%/month

Persons for the Kiosks 2 1,800%/month

Buses 9 720,000$% (80,000%/bus)
Building 1 15,000%

Total 751,200%
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