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Litani River & Watershed

The Largest in Lebanon with
2170 Square Kilometer (20% of
Lebanon Total Area).

30% From the total Flow of all
Lebanese Rivers.

Totally running in Lebanon along
170 Km and 60 Km of tributaries ¢

Legend
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ed by a Law dated on 14 August
and rectified later on 30 December
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== =5 .e'cute the Litani River Master Plan for

-
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== '~r:|rr|gat|on drainage and domestic water.

~— Execute the hydraulic electrical power
“generation and electrical networks between
powerhouse and electrical distribution
networks in all Lebanese regions.
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iteni River Authority J_‘,
BYAUIETENt decrees, the‘gﬁm‘n

ent of Lebhanon adds the

'UIL)wm 9 icSK -
Syl ElliCIMEASUTEMENTS Or 2DANESE HVETS.

2 JJJ\/ and execution of different mountain lakes like Kawachra
VAKKaRZone; Kfarhouna in Jezzine and Ballout in Matn region.

— T gg,nn c" Jand survey and studies of dams on Lebanon RIVers.
— BigfP am Studies.

- Cf umarleh Dam

S ﬁ’ardale Dam
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s Recently, new law 221 (water authorities Law) adds to Its
~ responsibilities all irrigation schemes in South Bekaa and South
- Lebanon Regions.

* A new Environmental department was created in 2006 to assess
the water gquality of Litani River & tributaries
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9 Sitacl] JI and out Litani River Basin

- Hydro electrical Plants producing 7-10%
JI ? el rlcal Energy produced in Lebanon

= P tal 'I'e Water for Southern Lebanon Region
— ‘presentlng 20% of Lebanese population
i

'—‘-_;: {rrlgatlon Schemes for South Bekaa and South
Lebanon — Concerned Regions Represent 42%
of Lebanese Area (264 Villages and Towns)

® Possibility for Tourist Projects
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ation ""_: Value
1090 meters

62 meters
858 meters

220 MCIM

= Area 12.3 Km?

- widthat Top 6 meters
width at Bottom 162 meters

Concrete mask area 50.000 m?
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Mw al i“_%- Joun.
] tnne fannel -

6400 17.070 6984
3.1 3.27 3.4
7.55 8.35 9.52
QWCublc Meters per 25 25 30
— Sectjnd
: Slope (per Thousand ) 2.2 -05&+2.2 3
Head loss friction In 9.7 35

Meters



Ve abi (2 X 21250 KVA) 2X17 MW -
aII (chute) 199 m
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"' "-Awall (3 X 45625 KVA) 3X36 MW: Waterfall
-:—_ "‘*2400 m

_—
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— Joun (2 X 30000 KVA)2X24 MW: Waterfall
196 m
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Ongoing &

: Total

Irrigated Proposed
= 60,900 82,000 14%’90
:;,:LTRA-Schemes 16,530 60,330 76,860

LRA IN % OF

LEBANON 27.14 (3.75= =558
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| Litani Existing Irrigation
I Existing Irrigation

Existing Irrigations schemes



" Future lrrigation
I LRA Future Irrigation

2%
Ongoin and Future
Irrigation Schemes




; \Uithorityslrrigation Schemes!

A

roject 1gated™ Ongolng Proposed Total
i Qaraour -
2 980 980
anid rriaciugr
rries 8090 8090

< =
e -

Tot 10090 7680 14800 | 32570

e

= | South Lebanon 15000 | 20000 | 35000
J,.t::-—;_—:"ﬁ | Qasmieh 4000 2000 | 6000
~ 1L |Ppilot Sector 350 850 1200
Lebanon Small and medium

Schemes 2090 2090
idotal 6440 15850 22000 |- 424290




Irrigation Schemes
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Deasiejn & 5J,)er\' /s |0n 3V Lahmeyer DAR-Gauff
Coniraeiors IV Vi ___Kharafl Veziroglu-Guris
Suoconireleror .”_U/G works: Stanilov, Bulgaria

— i
e

Fumg‘j]m{o_g jencies: Arab & Kuwait Funds & Govt. of Lebanon
' _JJJL"?- 3380 'milion USD divided into Fixed part (200 mil USD) &
e rral part (130 mil USD)

-,

—

o — -
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——— —

Commencement date: 02 May 2012
- Completion date: CS-1 07 Jan 2015

CS-2 26 Nov 2015 (Fixed) & 14 Oct
2016 (Opt)

CS-3 25 Nov 2016
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Turirnals & el (s nos) ) e'mma 3. 2m) longest Yohmor = 6 km
SHEIESHENIES) £ 1.80m (dias 2:6=6m) & Sivent: shaits (S80m

OEIENeENRIEN 2 4Kkm (Dept 0. 7-1.6m), width' 6.90m); including 3 siphons
S _):Er,_JLEJI'&j (Intake Offtake, Int. regulator, & End structure with

Algjaie D{F‘HL)VJ Iant)
r)l.)'-‘]lﬂ:‘:) Q‘ & rom 300-2000mm), GRP, DI or Steel:

&= - Main conveyor 62.4km (twin pipes)
= ?__;'_'-'.'; - Main. sec. conveyor 20.3km (twin pipes)
— = _Secondary conveyor 30.3km

ﬁ,:“:*
AL Concrete & 8 embankment reservoirs of total capacity 160,000m3

for irrigation 13,000 ha of land and water supply for 70 V|Ilages with
- 7,500I/s through 4 pump stations

Mini_ HPP, initially designed for 1 MW, but now enhanced to 5 MW
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,Wié:rkaba Power

-~ Tunnel;

Need to be

refurbished/
concrete lined
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C800 RIVER CROSSING LONGITUDINAL PROFILE
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EXECUTED TILL DEC 31 2015
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Water Monitoring . LEBANDN |

WaterSLe ds-Rivers-Effluent

&

Lifnnigraphig Stations

Surface gauging stations on most of
Lebanese rivers and tributaries

Ol

In addition we have 13 monitoring wells in
upper litani basin measuring under ground
water level and 6 weather stations

e lY
e

.y

o
ettt B
- TP

Water Quality monitoring (World Bank
Project).

Improving Water Quality using ultrasound
(Dutch Project)

Scak: 1:2p0 p00




Riverbed , Gauge Station
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September 2014 — 6 weather stations delivered from
BGR to LRA installed in Nahr el Kalb basin
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= Waterpix GIS runoff model (IHE project)

Q litani estimated runoff waterpie- ArcMap - ArcMap 22

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D2E& OB x b - |[1:1,000.000 Vi BRERE P & QO 3 I3 E-EIn@ B aAA T
& Tl IR [ @ B - ¢ Labeling - 4 44k & Gl S dx | Fast -+ Georeferencing ~ | | TotalRunoff_2010.4f wi g
Table Of Contents 1 x
[EE=]Layers
= B C\WaterPix_courseold\Data_Litani\tiffs_out\yearh\TotalRuno
= O TetalRunoff_2010.tif

Value
High: 815.7

Geostatistical Analyst ~
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= [ Caza
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Geodatabase
Lebanon Water Project (LWP) funded by USAID have made
an assessment for all water monitoring station, a
Geodatabase have been created containing all station
information.
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Male Lebanon - 2014 Female

90 152 114 76

Population (in thousands) Age Group

* Key factors

e Population Gro
e Infrastructure
e Urbanization
 Economic Growth
e Climate Change

SOURCE: [2]



NEW/’TECHNIEQU - FOR™

 TREATMENT -

= Wetland is an area of seasonally or
permanently water logged land, whether

for fresh or saline, flowing or static water.

Khirbet Kanafar Wetland

SOURCE: [4]



e Simple/Easy to operate

gnificant water quality impact

1tat

» Environmental Education

SOURCE: [5]
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Figure 4: Joub Janine ¥ Emergent vegetation

Inlet deep zone OH?E‘E deep zone
\I) \ 0 level |
Water level contro
Influent =2 L e e
Rooting media K

Impermeable liner

i Basic elements of 2 FWS wetland.

Mechanism of biofiltration

SOURCE: [4]
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Deep zones
provide mixing to
promote uniform

flow, and provide
wildlife habitat

FLOW

Shallow marsh zones
perpendicular to
flowpath increase

treatment capacity
and discourage
“short-circuiting”

SOURCE: [5]

WETLAND PROF}
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chemicall

Shallow marsh
zones create
optimal vegetation
growing areas
\ v/
FLOW
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SOURCE: [5]
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Input
source

Output
ECA00 ExStik Conductivity/TDS/Salinity Meter. source
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Sample filtration using a 0.2um Ion Chromatography Technique at
filter EDST

48
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TDS EC and SAL Ievels mcreased due to: Evapotransplratlon
and Iow dilution

Due to a wider root zone by the emerging flora—> [DO]
increased.

Phosphate level were decreased into the recommended
ranges after exceeding it by 7x

Major removal efficiency rate towards certain ions:
Ammonia=2>76.2 %
Phosphate>50%
Nitrate=>42.9%
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“DISADVANTAG ES

Advantages Limitations

Less expensive to build than other Large area requirement
treatment options.

Simple construction, operation and Wetland treatment may be economical

maintenance. relative to be other options only where land
available and affordable

Fit harmoniously in the landscape Design criteria have to be developed for
different types of wastewater and climates

Ensure elemental cycling, such as the Mosquitos
Nitrogen cycle.

Reduction of eutrophication in high
sputrient polluted waters.

SOURCE: |



Suitable for Lebanese relief
\ (Mountainous Areas)
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Suitable for Lebanese relief
(Mountainous Areas)
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1. Treatment proposal
The algae control systems developed by LG Sonic offer an environmentally friendly solution to control algae by
making use of ultrasound waves.

1.1. Proposed solution

The MPC-Buoy Is a floating, solar-powered platform that combines continuous online water quality monitoring,
web-based software, and ultrasonic technology to effectively control harmful algal blooms in large water
surfaces, such as lakes and larger ponds, The MPC-Buoy eliminates up to 90% of the exiting algae and prevents

the growth of new algae when the entire water surface is covered.

One MPC-Buoy system can treat large surface areas up to 500-meter (1600 ft) diameter coverage. The MPC-
Buoy is anchored in the centre of the lake, ensuring correct coverage of the ultrasound waves.
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