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Infltration: ground water that seeps nto Inflow: ra water tha enters the sanlary
the sanitary sewer through cracks or joints,  sewer through holes in manhole covers, catch
basing, of improper plumbing connections.
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Average Flow Rate and BOD;s of Wastewater Through the Ghadir Sea Outfall

Month Flow Rate (mi/day) BOD;s (mg/l)
June, 2000 24 419 371
Tuly, 2000 30,348 527
August, 2000 39247 494
September, 2000 41612 418
October, 2000 41,000 445
November, 2000 40967 411
Average 36,266 444

Source: CDE./ Subal, 2000
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Distribution of Wastewater Outfalls Into the Mediterranean Sea

Mediterranean Sea

Saida (6]

Source: adapted from
CDE/LACECO, 2000c
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Predicted Maximum Population, Water Supply and Wastewater for Lebanon

Year Population Water supply Wasﬂt?‘:rrater DBO
Million Reference Lic/d Reference Mm® Tons
w0 | 5 | B 000 | G | Kebesoon | 2798 |
2001 43 %ELE%S{? CODIT, 160 MDEL%ISS{?CODIT’ 249 99600
2015 45?2‘ mseg‘i‘fg@gﬁmﬁ 260 (Jaber, 1997) 426 - 493
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el il ol g olsall clalaay (s gieall 2al)

2000
W Water supply (L/c/d)

2001

2015

B Wastewater flow (Mm3)

L /c/d = Liters per capita per day (litres par personne par jour)

Name
Beirut

Ra's Bayrut
Tripoli
Sidon

Tyre
Mabatiye et Tahta
Habbouch
Jounieh
Zahle
Baalbek

En Magoura
Jbail
Becharre
Batroun

Baabda

Population -
1,916,100
1,251,739
229,398
163,554
135,204
120,000
98,433
96,315
78,145
30,918
24,910
20,784
20.000
10,852

9,000
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Wastewater Network Coverage
(%)

Ocoupi.. 95%.
Algeria
Turkey
Bahrain T0%
Morocco
Kuwait B5Y,
Jordan
UAE
[
Catar
Tunisia
Egypt
KSA
Syna
Palesting

MEMNA Average
48%

Note:  Date not ovoiloble for Bohroin, Kuwait, Iran, Irag, Palesting
Source: Water Market Middla Egst, Web search

Treated Water Share of Total Water Consumed
(%)

UAE H ] 63%
Occupied Ter. H ] 53%
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Jordan [ 133%
Tumisia [ 9 33%
lbya [T ] 23%
Turkey [ 1 21%
Syia [ ] 20%
Oman [ ] 1%
Yemen | | 10%
K [ 10%
[tetanen [0 8% |
Morecco : 5%
Algeria | ] 4%

MEMNA Average
£
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Current Situation of Planned Secondary Wastewater Treatment Plant in Lebanon

Tmplementation Status
Zone Caza Location Under Under No funding
Execution Preparation zaenred

Costal Akl Abdeh
Inland Michmich
Inland Minieh-

Dinnich Bakhoun X
Costal Tripoli Tripoli X
Inland Becharre X

Becharre
Inland © Hasroun X
Inland K Amioun X
Costal Chikla
Costal Batroun Batroun
Costal - Theil
Inland Toeil Kartaba X

GOL of (e a2 N o J1saY) (it LB sry auall Cojaall slie 5 1) Jleef ()l ¢ lac Y5 eladl) (alaal b
Y1 e da i ailias 10 0¥ ia la J3 Y adl V) ¢ daaladl sball dalleal ddans 25 3 Jysad e cilian

sl s

Small-Scale Wastewater Treatment Plants Funded by USAID

Area Village NGO Cost (USS) Beneficiaries
Bekaa JTabbouleh CHF 74,000 NA
Dennieh Markibta Pontifical Mission 113,000 260 families
Akkar Qobayat Pontifical Mission 195,000 NA
Charbila Mercy Corps 80,000 5,759 families
Bgerzla Mercy Corps 23811 330 families
Akkar el Atika YMCA 80,000 NA
Koss Akkar YMCA 143,000 NA
Baabda Himmana Pontifical Mission 168,000 1,400 families
Kornayel Pontifical Mission NA NA
Chouf Behetfine Creative Associates 350,000 240 families
Marjaayoun Borj el Moulouk Pontifical Mission 185,000 NA
Marj el Zouhour YMCA 130,000 NA
Hasbaya Wazzani Mercy Corps 31,677 NA
Total 13 WWTPs 1,573,488

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

NA: Not Available

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

Italian Protocol |

French Protocol [N
EIB ]
OPlanned
Japan :
1
-
1

B Execution
IDE

IBED

Lebanon

No funding secured |

o 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14

Source: CDE, 2001

(el i yall obue dallas LS 3.5

ALl el Cay yoa oy ¢ Aalnall 2 43S ja Yl 43S je dalail 3 oaall i jeal) olie dallas o) ) (Say
83 san0 liaS Jlu ) (g0 a2 N e ¢ adgall 3 eliall Copuall slie dallas &3 Lo Bale Dadaudl sluall ) sale
DA Clas gl ) Aad gail) sl Co jeall ole dallae ddana aniii | 43S yall Aald) Aadaill) ) Wl

Industrial Influent

e
4 Screen Grit Chamber Primary Settling Tank Blological T it 8 dary Settling Tank  Effluent
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Sludge
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Qil to stop Qil to stop
Refinery Wastewater Gravi o )
=aeparatort¥APl) Flotation tank (DAF) ﬁ_.TCJ biological and tertiary

treatment

Sludge water

Typical refinery wastewater treatment plant [14]
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Waste activated sludge

Primary sludge and scum

Biosolids

: Dewatering
Thickening Anaerobic digester
Water
T
——— Return to treatment
Tank

[14] slesd) dallee <of phas

slal) S alaALY) Bals) (A8 addiall vl i pall ol dallaal 2l gad adiia jUad e U 4.5

Secondary

effluent
—

MF/UF

RO

[14] @&l

uv/
—— Advanced
oxidation

To aquifer/surface
water reservoir

>
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Water 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 to a
first cleaning smge. 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.

Mone!

Appropnate for the irdgation
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 warter does
not come into contact with the
Crops.

Appropnate for the imgaton
of cultivations which are
consumed by humans on the
condition that the edible parts
do not come In contact with
this water.

Appropnate for the irmgaton
of any crop and human use.

[18] UA.AAS\ d‘yd.“ olia :\A.JL:.A daas uailkad 6.5
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Attribute

WTP Price in €

Value of decrease of odor
probability from medium to
small.

Value of irrigated land increase.

Value of water application in
tomarto plants.

Value of water application in
olive trees.

Value of one-day job increase.

0.18-0.45

0.32—0.48

0.12—-0.23

0.21—0.39

0.03—0.04

Water Quality (arbitary units)

= Bl

Wastewater Secondary Raw water

treatment
effluent

Tertiary
treatment
effluent

Drinking

water

Advanced

treatment
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[20] (oM G sh ulad) 2010 5 2001 (ralad Ay ekl o jlaall olsa Blaa UG 6

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

Mohafaza 2001 2010
Mass Volume Mass Volume

{Tonnes / day) {m?/day) (Tonnes / day) {m3/day)
Beirut (Dora and Ghadir) 113 283,182 136 339607
Rest of Mount Lebanon 21 162 981 26 198,150
North Lebanon 50 141892 61 173,389
South 14 66,811 18 83,329
Bekaa 53 297472 69 465,552
Total 251 952,338 310 1,260,028

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

Source: CDE./ Tecsult-Kredo, 2001

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
113
69
50 61 53
21 26 14 18
Beirut (Dora & Rest of Mount North Lebanon South Bekaa
Ghadir) Lebanon

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

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

465552
339607
283182 297472
198150
173389
162981 141892
66811 83329
Beirut (Dora & Rest of Mount North Lebanon South Bekaa
Ghadir) Lebanon
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2011-2020 5% (o all dipall obia 7
8] el i pual) obia — Agiadl) duial) i 7.1

Infrastructure forecasting — Wastewater

Coastal Systems Inland Systems Comments

= Networks for
coastal
treatment plants
578 and inland plants
are already
funded by COR

mFunded oForecast mFunded oForecast

498
407 45

30
210

| I I 16-20
= Wastewater : : i i
— Collection and treatment to at least preliminary level of 80% by 2010 and 95% by i i : : :
2020 i | H i i
— Pre-treatment of all industrial wastewater by 2020 : 1 : : i
— Reuse of 20% of treated wastewater by 2015, and 50% by 2020
— Secondary treatment and reuse of all inland wastewater by 2020 and secondary 3 3 E i i
treatment by 2020 of coastal wastewater where reuse is economically justified i i : i i
1. Integrated and prioritized immediate investment: i i . i i
a. Funded networks for the seven completed and two operational WWTPs along 3 3 : E E Gol
the coast : ‘ ' | '
b. Completion of already funded projects ‘ ‘ ) : :
c. Networks for already completed projects (23 inland and 11 coastal plants) N Loans/
2. Preparation of regional wastewater master plans Grants
3. Integrated national investment program 2013-2020 i ] : I I
a. Preparation and implementation : | : : :
b. MEW responsibility for budget execution and project implementation with staff PSP
recruitment and capacity building ‘ : : :
4. Economic reuse of treated wastewater and sludge (studies and investment) : ‘ - : i
5. Capacity building and pilots for wastewater sub-sector : i
A
* Long term (wastewater) i A
— Continuation of the integrated national investment program i i : i ;
— Updating pre-treatment plants to secondary and extension of Jbeil plant i i i i m
— Investments for reuse of treated wastewater for irrigation i i E i i

(3ol dan 5i) G pall olre
2020 Jslss 795 52010 Jslas 780 JBYI e i (5 sina N Aalladll s paad) -
2020 ale Jsbay eliall Cojall sl aead disud) dadladl -
2020 ale Jstas 750 53¢ 2015 ale Jslay dadleall auall o puall sbia (30 720 alaind sale) -
2020 ale Jstas &y 5l dalladll 5 2020 ale Jsba Alalall dastall obyall aaen aladind 3ale) 5 4y 5l Andlaall -
e\ASL.uY\ 331.9;( ‘_ﬁjl.u.aﬁ‘ I Sllia u)Sg dua @;L...J\ Aaalall at.;mﬂ
Dl sl V) saadll s JalSiall (gl laiiaYl 1
dald) Jsh e Ll g AlaiSall aadl aall (o peall sl dalles cilanad 4 gae Sl |
Jrilly A saall a jliiall (ge el
(Galo Gl 11 5 Wals Ul 23) Jaily 5 jaiall Cile 5 il CilSus
Tadlad) sleall ZoaddaY) dunwi ) aladl) slac) 2
2020-2013 Jaliall b gl jlaiinyl i p .3
il g dlaey)
<l il el s il gall (a5 pdiall 25 5 45 ) sall 285 A g pana elall 5 £l eI 3 ) 55 Jani 0
(Uit 5 il 1) slaadl s aall o peall olial (galaBY) alaain¥l sile] 4
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(el Copall olie) Ja1 Al gla o i) oaall Cajeal) pUadl okl g <l yaill ey 5
JalSiall il o) L) gali g ) paind -
Joa dasa a4 610 ) dSiaall dalleall cillasa s -
@l Aallaal) Ladlall slpall alasind sale) ol jlaiind -

(8].2011-2020 5 5! (aual) i pall ol gl i) ) Alea) 7.2
Total revenues of the water sector for the period 2011-2020 are estimated to
reach USD2.72 Billion

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

policies/targets for water supply,
Short Term Medium Term Long Term irrigation and wastewater set in
>, 1941 > previous slide
520
444
364 757
236 Lk 83
117 =
X7 | o7
237
. 72 Wastewater
169 |
142 N
33 Irrigation
110 = B W irrig
W Water Supply
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Water Irrigation  Wastewater Total

Supply

[22] [21] Aadlaal) Aaldi) (s oo il .8
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(System Dynamics Approach) aUaill cibSialing g (33,10
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