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1 INTRODUCTION

1.1 Background

On December 1st, 2012 Kredo has been commissioned by DAI to carry out the project entitled
“Development of a Water Supply and Wastewater Systems Master Plan Within The Service Area of the
Bekaa Water Establishment” as part of the USAID — Lebanon water wastewater sector support program
(LWWSS). The scope of the current study is to establish water supply and wastewater master plans in
order to support the Bekaa water establishment (BWE) decision-makers in the preparation of a rational
infrastructure development and capital investment plan for water supply, water distribution, wastewater
collection and wastewater treatment systems, as well as elements of an irrigation system. More

specifically, the water component encompasses the following activities:

- Collect existing studies concerning water facilities and water networks as well as any existing
master plans. Focus will be on recent and relevant studies.

- Collect information concerning water facilities and water networks already executed.

- Determine current and future water needs based on population projections for the year 2035.
The projected volumes of water for every village and by region shall be calculated.

- Make recommendations for improvements to the water networks and facilities according with the
national water sector strategy and the BWE 2012-2016 business plan, and present these
recommendations in a schedule of Capex and Opex along with their timing.

- Evaluate funding mechanisms for all recommended actions.

This report presents the results of the data collection campaign regarding the existing and planned water
networks as well as the existing water facilities in the Bekaa. It is divided in 8 chapters. Chapter 1 gives
a general overview of the activities undertaken in order to arrive at the description of the current status of
the water sector in the Bekaa. Chapters 2, 3, 4, 5, and 6 present in details the results of the data collection
campaign regarding water networks and facilities for the cazas of Hermel, Baalbeck, Zahle, West Bekaa,
and Rachaiya, respectively, chapter 7 summarizes the findings of this campaign and gives general
comments and recommendations concerning the existing situation and the future, and chapter 8 presents
the next activities to be undertaken.

KREDOD

1.2 Water Networks

The status of the water networks in the Bekaa proved extremely difficult to assess. The information is
fragmented and incomplete. A massive effort was deployed to gather bits and pieces of information and
transform them into a coherent picture. Some of the data was obtained in hardcopy format while some
was obtained in AutoCAD format. Both had to be transformed into a GIS format.

In view of the difficulty encountered in obtaining the required information upfront, a data collection
campaign was conducted with the municipalities, noting that the localities that do not form a municipality
are usually small in terms of population. This campaign comprised two components: a written
questionnaire and a phone interview. Questions focused on the water supply method used by the village
(spring, well, water source), as well as the status of the existing water network. Phone calls were placed
with the municipalities that did not return the questionnaire or that returned it with partial information.
These were also requested to provide a copy of their water network map, if available. The results of this
data collection campaign in each caza are summarized in a table included in each of chapters 2 to 6. It
can be noticed from the entries in these tables that most municipalities were not cooperative, and virtually
none provided any maps. Some municipalities gave as much information as available to them; others
gave partial or sketchy information, while the rest did not answer the questions either on the phone or in
the questionnaire. At the end, the network layouts for both the municipalities and other localities were
gathered from other sources but the qualitative description given by the municipalities proved useful.
Aside from the municipalities, the localities for which no network could be found in all the documents
collected were assumed not to have any.

Chapters 2 to 6 include plans that present the information gathered from municipalities, the CDR, the
BWE, the mew, as well as various contractors, and other sources. This information includes the layout of
existing networks (old or new) as well as the layout of the planned networks which are studied (mostly by
the CDR) but not executed yet.
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1.3 Water Facilities

The water facilities in the Bekaa include wells, springs, ground reservoirs, elevated tanks, pumping

stations, chlorination stations and water treatment plants.

The information regarding the water facilities in the Bekaa is conflicting. Different official sources list
different information for the same facility (reservoir volume, well depth, facility’s elevation, etc.). Even
different BWE sources report different values. Site visits were conducted at a number of facilities by a
Kredo specialist, sometimes accompanied by a BWE staff member, but in some cases these visits
resulted in yet another set of information (because of different estimates or observations). Hence, for
each facility a comparison between all the different available information was made and one set of data
was selected based on various criteria, such as the reliability of the source, visual information from
available photos, double checking with BWE staff, and analysis of all available parameters.

Particular difficulty was encountered in gathering data for the springs. In fact there is a notorious lack of
information in Lebanon regarding the flow of water courses and springs which at best have been
measured only sporadically and partially to date. Some historical data exists for a handful of water sources
but it falls very short of providing the statistical significance needed to make reliable estimates of water
flows. There is a pressing need to set up a modern hydrometric network for measuring all hydrological
parameters related to precipitation, river flows, soil infiltration and groundwater recharge in all of Lebanon,
including the Bekaa, in order to be able to conduct a comprehensive water balance model for each region.
Unfortunately for the purposes of the present study water availability estimates will have to rely on very
limited and fragmented recordings of water flows. The data gathered to date is listed in each chapter for
the springs located in the corresponding caza, but efforts are still ongoing to gather more information.
The final results of the data gathering campaign will appear in the future master plan report.

Table 1-1 below lists the number of existing facilities of each type per caza, as compiled from the various
sources. It is important to note that the number of wells includes only public wells (BWE and municipal
wells), while the number of private wells (legal and illegal wells) in the Bekaa is thought to exceed 10,000.
TABLE 1-1: NUMBERS OF FACILITIES IN EACH CAZA.
Water

Treatment
Plants

Chlorination = Pumping Reservoirs Elevated

Caza bl Units Stations Tanks

Springs

Zahle

Baalbeck

West Bekaa

Hermel

Rachaiya
Total

Each facility was given a code composed of 4 characters: the first letter refers to the caza (B for Baalbeck,
Z for Zahle, H for Hermel, W for West Bekaa, and R for Rachaiya), the following number refers to the
locality with the localities arranged by alphabetical order, then the letter refers to the facility (R for
reservoir, W for well, S for spring, PS for pumping station, ET for elevated tank, and CL for chlorination),
and the last number refers to the number of each type of facility in that locality. So for example R11R2
refers to the second reservoir in the eleventh village (alphabetically) in Rachaiya.

In chapters 2 to 6, the schematics of the existing water systems linking the facilities is presented for each
locality and for the major springs. In order to come up with these schematics, the relevant information for
each community gathered from the various sources had to be painstakingly analyzed, evaluated, and
screened. Still, in some instances, as can be seen on some sheets, the connections between the various

facilities could not be figured out due to the lack of reliable data.

In addition to the layout, an assessment of the facilities current status and recommendations for
improvements are given. Pictures of the facilities are also included. This comprehensive assessment has
been conducted based on site visits, meetings with BWE staff, and available information from previous
studies. However, some facilities are impossible to accurately assess within the scope of work of this
study as their evaluation requires close monitoring over an extended period of time (such as wells,

chlorination units, etc.).

Plan 1-1 shows the location of the existing facilities for the Bekaa as a whole.
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2 HERMEL CAZA

2.1 Water networks

The data collection campaign carried over the course of several months included various undertakings,
among which the survey conducted with municipalities through the questionnaires and the phone

interview. Table 2-1 summarizes the results of this survey.

There are two existing but very old networks in use in the caza of Hermel, one in the city of Hermel and
the other in the village of Qasr. Networks are proposed for the villages of Wadi el Ratl, Ouadi Et Tourkman,
Mrah el Mougher, Qasr, Sahet el Mai, Qanafez and Fissane. Except for Qasr and Fissane, each of these
networks consists in one main pipe only, however the villages are small. As for the city of Hermel, the
municipality declared that a new network is being studied currently however the design could not be
obtained.

Figures 2-1 and 2-2 show respectively the percentages of population and of villages in the caza of Hermel
served by existing or planned water networks. Form these pie charts it is noted that 22 % of the Hermel
population, corresponding to 73 % of the caza villages is not served by any existing or planned networks.

Plans 2-1 and 2-2 show the layout of the existing water networks for the caza of Hermel as a whole and
the city of Hermel, respectively.

o KREDD..

Not Served
22%

Existing
/Planned
Network
78%

FIGURE 2-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN HERMEL CAZA

Existing
/Planned
Network
27%

Not Served
73%

FIGURE 2-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN HERMEL CAZA
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TABLE 2-1: WATER NETWORK STATUS IN CAZA OF HERMEL

Information From Questionnaire/Phone Interview

Response Of Municipality To

Network Maps Availability

Village Name Network Phone Request S
i tatus
Water Water Source Construction Status Of Water Network According To For Water Maps
Network Municipality
Date (Year)
Jouar el hachich
(el haref - el zakiyah
1 - el hawchariya - No answer No answer Yes No answer 50 years old * Network is unused (bad condition) Not available at municipality Not obtained
sahlat el maa -
ganafez)

2

= Chouaghir el faouka - Municipality didn't answer our .

k) 2 and el tahta No answer No answer No answer No answer No answer No answer phone calls Not obtained

* Network is old L . ,
, Told us to contact ministry of Planned design not obtained
3 Hermel No answer No answer Yes No answer No answer * A new network was designed but not yet : s
installed in all the town energy and water obtained - existing network
|_
[
(o]
0
L
e
|_
=
L
=
%}
175}
L
1%}
195}
<
i
oo KREN).. =
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PLAN 2-2: WATER SYSTEMS FOR CAZA OF HERMEL - HERMEL CITY
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2.2 Hermel water facilities

In the caza of Hermel the layout of the water facilities, along with their assessment are included for 17
localities. The other localities do not have any BWE facilities. Some of these villages are supplied with
water from another village (in which case this will be shown on the schematics of that village), while the
others rely on private wells and/or non-serviced sources or on privately acquired water. As can be seen
on some of the layouts, some facilities are not connected to the system because no information could be
obtained about their position relative to the other facilities.

For the villages of Jouar El Hachich, Ouadi Et Tourkman, and Wadi El Ratl where no BWE facilities exist,
some information was gathered orally from local authorities about some planned facilities. These are
shown in two layouts included in this section. However, as no coordinates were given for these facilities,

no codes were given and they were not located on the map.

In Hermel, 87% of the reservoirs (ground reservoirs and elevated tanks) are very small in size (with a
capacity of less than 100 m3), while 3 % only are large with a capacity of 2000 m® or more (figure 2-3).
As shown in figure 2-4, 19 % of all the reservoirs were found to be in good condition, 6% need minor
improvements and/or maintenance, while 75% need major rehabilitation or reconstruction. As for the
wells, they are divided in two categories, namely functional and non-functional. However, a functional well
may need various types of improvements to become efficient as it could be providing water intermittently
or insufficiently. Overall, 42 % of the Hermel wells are currently non-functional (figure. 2-5).

Table 2-2 lists the two springs identified to date in the caza of Hermel as being used as a water source.
The minimum and maximum flows for one of these springs are listed. However no information is available
regarding the number of years/recordings on which these figures are based. For the other spring, no

information whatsoever is available to date.

200-500 22000

3% \ 3%
100200

4%

FIGURE 2-3: RESERVOIRS CAPACITY IN HERMEL CAZA (IN M3)

= LT
A .

Good
Condition
19%

Needs
Rehabilitation or
Reconstruction
75%

FIGURE 2-4: RESERVOIRS CONDITION INHERMEL CAZA

Not in Use
42%

FIGURE 2-5: WELLS STATUS IN HERMEL CAZA
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TABLE 2-2: SPRINGS IN HERMEL CAZA

Min. Flow Max. Flow Avg. Flow

Spring Name Village Code Elevation (L/S) (L/S) (L/S) Comments
Aroubeh & maabour Hermel H10S1 1632m
Hermel
Ras el meil Boueida H1S1 766m 10 100 BWE database
E
o
i
o
-
P
L
=
7]
%]
L
0
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i
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Boueida (1) Charbine (2)
BOUEIDA (1) CHARBINE (2)
Charbine Well
Elevation: 875 m
Flow Rate: 7.9 s
H1R1 Depth: 457 m
m Pump Depth: 380 m
Not i LS. [Botieda Ground Reservorr HIET Pup Cap.: &7
Elevation: 83 m _;&v;l:ﬂ;: e T
Elevated Tan Charbine Ground Reservair
= 0 om Qs
I Elevation: 692 m -
& 100 mm 2 B0 mim
L:TaTZm I Vet Sie
Waler Su e
Ras £ Mol Sping | 2 — — PPP— —
e Distribution to
i Bouieda Distribution to
Distribution to Senabing
Mansoureh
The existing water network is very old and it is in bad condition. The existing water network is in bad condition and it has a length of around 2.3 km. It covers a part of the
Reservoir H1R1 (25 m?3): Reservoir is very old and it is in bad condition. It is not in use. town.
Elevated tank H1ET1 (30 m?): Elevated tank is very old and it is in bad condition. It needs There is some question mark about the reported well data as the listed head is not sufficient to
rehabilitation. supply the reservoir with water from the well.
Well H2W'1 (15 years old): Well is in good condition. It includes power generator and small but
non-functioning chlorination room. Generator is not always operating.
Reservoir H2R1 (50m?3): Reservoir is in good condition.
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Faara (3) Fissane (4)
FAARA (3) FISSANE (4)
Fissane Well e S T |
Elevation: 982 m Haw1 EE'.'E
Flow Rala: — @: 100 mm
Depth: 300 m e o
Pump Depm 270 m ) ’
Total Hl:‘::,.': n Use Mo Vet Supply Fissane Ground Reservoir
o L Mot in Usi |Capacity: 25 m?
Elevation: 1203 m
Distribution to
Fissane
Distribution to
Wadi Faara and Faama
Faara Well
Elevation: 1380 m
Flow Rate; — HaR1
Dapth: 350m
Pump Depth;—
Total Head:— Not in Use Not in Use
Pump Cap..— Fissane Ground Reservoir 2 Fissane Ground Reservair 1
Capacity: 25 m? Capacity: 25 m?
Elevation: 1021 m Elevation: 1065 m
There is no available information concerning the water network of the town.
Well H3W1: Well is inaccessible. No more available information.
H4RS5
l Fissane Ground Reservolr 3 FlumemdM
NothnUse | o pacity: 25 m? NotinUse | acity: 25 mo
Elevation: 1005 m Elevation: 1131 m

No available information concerning the existing water network.

Well H4W1 (20 years old): Well is not in use.

Reservoir H4R1, H4R2, H4R3, H4R4 & H4R5 (25m3): Reservoirs are not in use. They are broken
or in very bad conditions. They need rehabilitation or reconstruction.
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Haouchariye (5) Reservoir H5R3 (25m?9): Reservoir is in bad condition. It is subjected to heavy leakage. This
reservoir is not connected to the main network. It needs rehabilitation or reconstruction. It is not
HAOUCHARIYE (5) .
in use.
Reservoir H5R4 (25m?): Reservoir is in acceptable condition. Its pipes are visible and valves are
ey Supry o broken. This reservoir is not connected to the main network. It needs rehabilitation. It is not in use.
Springs

-
TH

Distribution to
Haouchariye
H5R1
Not in Use Hmud'mﬂl:.‘ru Ground
Capacity: 26 m?
Elevation: 804 m
H5R2
Haouchariye Ground
Reservoir 2
Notin Use | Capacity: 25 m®
Elevation: 886 m
i
MotinUse  |Haouchariye Ground
Reservoir 3
Capacity: 25 m*
Elevation: 913 m

Elevation: 875 m

The existing network is unused (installed 50 years ago) and it is in a bad condition.

Reservoir H5R1 (25m3): Reservoir is very old and it is in bad condition. It needs rehabilitation or

reconstruction. It is not in use.

Reservoir H5R2 (25m?): Reservoir is old but it is in acceptable condition. Its pipes are visible and

valves are broken. This reservoir needs rehabilitation. It is not in use.

o KREDD..
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Haouch es Sayed Ali (6) Hariga (7)
HAOUCH ES SAYED ALI (6) HARIQA (7)
Waler Sugm
Springs
@ 75 mm
Type: G.5
g
HBET1 r~
HEW1 o
& ——— - =
Haouch Es Sayed All Well
Elevation: 567 m $: 75 gﬂz = =
Flew Rate: 2 s ypo: A - ] bution
Depth: 52 m @“ - =) Hariga
Pump Depth: 40 m
Total Head: 155 m Hariga Well
Flow Rate: 7.9 s
Haouch Es Sayed Ali et
Pump Dapth: 350 m HTR2
Total Head: 506 m m
Pump Cap.: 50 HP Y
Notin Use [Hariga
Ground Resarvoir 2
No available information concerning the existing water network. Capacity: 30 m?
Elavation; 812 m
Well HBW1 (15 years old): Well suffers from a shortage of electric power. This well is in bad
condition and needs rehabilitation.
Elevated tank HGET1 (30m3): Elevated tank is very old and it is in bad condition. It needs structural There is no available information concerning the water network of the town.

and esthetical rehabilitation. _ o -
Well H7W1 (<15 years): Well is new and it is in good condition.

Reservoir H7R1 (25m?3): Reservoir is old but it is rehabilitated lately. It is in good condition.

Reservoir H7R2 (30m?3): Reservoir is very old and it is in bad condition. This reservoir is not in use

and it needs reconstruction.
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Hermel (8) Kouakh (9)

HERMEL (8) KOUAKH (9)

Ground Reservalr 1
A - 50 m?
Herrad Purng Station Type: Stood Elevation: 878 m
Powar; 45 HP L:TBOm
Two indepenet pumpe
Aot Distribution to
— ®- — oo ——- —=
. ...I_ — Kouakh Waell
Elevation: 774
Lﬂﬂm Flow Rata: "II:]H'r:
Depth: 400 m
Pumgp Dapth: 275 m
Total Head: 430 m
Pump Cap.: 80 HP
Kouakh
Ground Reservoir 2
Capacity: 25 m?
Elevation: 843 m
The existing water network is in bad condition and it has a length of around 61.6 km. It covers a part of The existing water network is in bad condition and it has a length of around 3 km. It covers a part
the town. of the town.

Pump station H8PS1: Pump station is old and it needs rehabilitation. There is a chlorination unit
but it is non-functional.

Well HOW1 (20 years old): Well is in good condition. A small chlorination unit exists but is

not functioning. Generator is in good condition.
Reservoir H8R1 (2x500 m?3): Reservoirs are old but they are in an acceptable condition. Their
valves are rusted and they need to be replaced. These reservoirs need some minor maintenance.

Reservoir HIR1 (50m?3): Reservoir is in good condition.

Reservoir H8R2 (3x2000 m?): Reservoirs are new and they are in a very good condition. Reservoir H9R2 (25m°): This reservoir is not in use and its structure is in very poor
) . _ _ _ condition with large cracks and bullet marks appearing along its length. Rehabilitation is =
Reservoir H8R3 (<5 years): Reservoir is demolished. It is not in use. %
needed. a
Spring H8S1: Spring runs into an open concrete channel until it reaches a 150mm pipe diameter :d-__'
which is linked to a pump station. No more available information. &
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Mrah el Ain (10) Mrah ez Zakbe (11)
MRAH EL AIN (10) MRAH EZ ZAKBE (11)
Water from Springs
Aroubeh r
Springs - 1 pr—
. Distribution to
H1051 ." ! Mrah Ez Zakbe
[] ;
Mrah El Ain NotinUse |MENEIAR e it
Ground Reservoir 2 Ground Reservoir
Natintise | cepacty: 25 m* H10R1  |Capacity: 25 m* YAl Dex. e
Elevation: 1420 m Elevation: 1491 m Ground Reservoir | oy in Use
4 Capacity: 25 m?
g § Elevation: 801 m
i e %
5 b p—- [erosn]
Distribution to
Mrah El Ain
Ras El Chemaiss
There is no available information concerning the water network of the town.
Reservoir H11R1 (25 m3): Reservoir is very old and it is not in use. There is a diversion next to it.
No more available information.
Mrah EI Ain
Ground Reservoir 3
Capacity: 48 m®
Elevation: 1472 m
There is no available information concerning the water network of the town.
Spring H10S1: no available information.
Reservoir H10R1 (25M3), H10R2 (25M°%), AND H10R3 (48M?): Reservoirs are not in use and they o
are in bad condition. They are subjected to leakage. They need rehabilitation or reconstruction. g
%
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Mrah Sejoud (12) Qanafez (13)

MRAH SEJOUD (12) QANAFEZ (13)

Water Su from
mmﬂ'i.*{m..r
& e F
Type: G.5
— - > e Distribution to
I_‘E Not in Use F > Qanafez
E Mrah Sejoud § H13wW1 R H13R1
B 50125 Rasarvoi
Water Supply from TGS g m,r_zsw#” £ —_—— —p— — —
Well 5 :
Zighrine - 3 [Bevaon 1i00m 2 okt ?h:m::: Not in Use
o Qanafaz
Jr — P — — - 4| Distribuion Ground Reservoir
Capacity: 25 m?
Elevation: 985 m
& 125 mm
Type: G5
Hi2R2 -
Type: G.5
g
Mrah Sejoud
Ground Reservoir 2
Capacity: 100 m*
Elevation: 1162 m
The existing network is not in use (installed 50 years ago) and it is in very bad condition. Actually, people
are supplied with water from a private small reservoir located in a school inside the town
Well H13W1: A new well is under construction. It is not in use yet.
There is no available information concerning the water network of the town. Reservoir H13R1 (25m3): Reservoir is not in use. It is in bad condition but it will be rehabilitated
Reservoir H12R1 (25m9): Reservoir is in bad condition and it is not in use. The inlet and outlet soon.
pipes are unfilled with water but there is no available information regarding their conditions. This
reservoir needs rehabilitation or reconstruction.
Reservoir H12R2 (100m?3): Reservoir is in good condition but valves are rusted. It needs minor
maintenance.
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Qasr (14)
QASR (14)
Qasr Well
Elevation: 589 m
Flow Rate: 12.3 s
Depth: 1770 m
Pump Depth: 150 m
Total Head: 259 m
e— — — “ — — —
@: 150 men Casr Ground Reservoir
Mot in Use L:1134m Capacity: 200 m?
Type: G.5 Elevation: 622 m
Al |
Distribution to
El Qasr

The existing water network is in bad condition and it has a length of around 38 km. It covers a large area

of the town. This town has around 1200 private wells.

Well H14W1 (15 years old): This well is not in use during visit time because its electrical

components are stolen. Well suffers from a shortage of electric power. There are two generators,
one new and the other one is old. Also there is a chlorination unit but it is non-functional. This well
needs rehabilitation.

Reservoir H14R1 (200 m?): Reservoir is in good condition but it is not equipped for use and not

connected to any network.

o KRED) .

Soueiss (15)

Arouboh & Maasor
Springs

SOUEISS (15)

@ s3mm Mk

Mo Woter Supoly

Ha Walnr Supply

Distribution to

Mol in Use

H15R3

Mot in Usa

Elevation: 1548 m

1|

Soveisse Ground Rasarvoir 2

Capacity: 25 m?
Elevation: 1534 m

Capacity: 25 m?

Souvelsse Ground Raservoir
Elevation: 1510 m

There is no available information concerning the water network of the town.

Reservoir H15R1 (25 m?): Reservoir is not in use. It is in very bad condition. The inside cannot be

accessed as the steps are missing. This reservoir needs reconstruction.

Reservoir H15R2 (25 m3): Reservoir is not in use. It is in very bad condition. The structure is

damaged and the pipe intakes openings are destroyed. It needs reconstruction.

Reservoir H15R3 (25 m?): Reservoir is not in use. It is in very bad condition. The inside cannot be

accessed as the steps are missing. This reservoir needs reconstruction.
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Zighrine (16) Zoueitini (17)

ZIGHRINE (16) ZOUEITINI (17)

Zighrine Wall —1‘—
Elevation: 1093 m
Flow Rate: 7.9 Us |
Depth: 450 m
Pumnp Depth: 400 m |
Total : Zoueitini Well
- H16W1 > ._.] Flow Rate: 12.3 Us L L
Depth: 375 m e s ] et CR D
— Pump Depth: 325 m . Zoueitin
Not in Use(Zohine Ground Reservoir Total Head: 375 m SN
Capacity: 25 m* Pump Cap.: 112.5 HP
Elevation: 1019 m

Distribution to
Zighrine

There is no available information concerning the water network of the town.

Well H17W1 (15 years old): Well is in acceptable condition but it is not in use.

There is no available information concerning the water network of the town.

Well H1I6W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.

Also there is a small chlorination unit but it is non-functional.

Pump station H16PS1: Pump station is in good condition. No more available information.

Reservoir H16R1 (25 m3): Reservoir is in good condition but it is not in use. No more available

information.
g
[
g
0
7]
<
]
o kRED.. =
MAY 2015 PAGE 21 OF 189 é



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT

P-1211
Jouar el Hachich Ouadi el Tourkman / Wadi el Ratl
Jouar el Hachich (New System) Quadi et Tourkman / Wadi el Ratl (New System)
Quadi El Tourkman Well
Elevation: 1468 m
Flow Rate: 1 Us Ouadi et Tourkman Wadi el Ratl
Depth: 320 m Ground Resarvoir Ground Resarvoir
Purmp Depth: 300 m Capacity: 50 m? Capacity: 50 m?
Total Head: 370 m Elevation; 1536 m Elevation: 1390 m
@————m————m Pump Cap.: 15 HP
N il & 80 mm Jouar el Hachich No Water Supply Yet
Type: DI Ground Resenvoir — — *— — — m ‘-
Capacity: 50 m* @ : 83 mm 2 100 mm
Elevation: — L:Z30m L : BT00m
Typa: P.E Typa: DU
Y
Troe P W 4
Distribution to
Qanafaz
Distribution to
Wadi el Ratl

There is no available information concerning the water network of the town.

Well (<2 years old): Well is in good condition.

Reservoir (50 m3): Reservoir is new and it is in good condition.

Mot in Use
Wadi el Ratl Wadi el Ratl
Ground Reservoir Ground Resarvoir
Capacity: 25 m* Capacity: 26 m*
Elevation: — Elevation: -—
Mot in Use Mot in Uise
Wadi el Ratl
Ground Reservoir
Capacity: 25 m®
Blevation: — Not in Use

There is no available information concerning the water network of the town. The system is recently
constructed. There are 5 very old reservoirs and they are not in use.
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3 BAALBECK CAZA

3.1 Water networks

As mentioned earlier, the data collection campaign carried over the course of several months included
various undertakings, among which the survey conducted with the municipalities through the
questionnaires and the phone interview. Table 3-1 summarizes the results of this survey. As can be seen,
most municipalities answered, either in the questionnaire or over the phone, that they do have a water
network. The age and status of the existing networks varied from very old to newly constructed.

Of the 44 municipalities that answered affirmatively regarding the existence of a water network, the layout
could be obtained for all but two, namely Jenta and Maqgné. However, the network in Jenta is very old
and hence considered non-existent. Network layout maps were even obtained for two municipalities that
declared not having a network (Haouch Tell Safiyé and Nabha).

Figures 3-1 and 3-2 show that only 2% of the Baalbeck population, representing 23% of the caza villages,
is not served by any water network (existing or planned). These villages are generally very small (less
than 500 people).

Plans 3-1, 3-2, 3-3 and 3-4 show the layout of the existing and planned water networks for the caza of
Baalbeck as a whole, the city of Baalbeck and the areas of north and south Baalbeck respectively.

o KRED) .

Not Served
2%

1

Existing/Planned
Network
98%

FIGURE 3-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN BAALBECK CAZA

Not Served
23%

Existing/Planned
Network
77%

FIGURE 3-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN BAALBECK CAZA
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TABLE 3-1: WATER NETWORK STATUS IN CAZA OF BAALBECK

Village
Name

Wells

Information From Questionnaire/Phone Interview

Water
Network

Water Source

Network
Construction
Date (Year)

Status Of Water Network According To
Municipality

* New network is in good condition

Response Of Municipality To
Phone Request
For Water Maps

Network Maps Availability

Status

1 Aarsal Yes No Yes No Answer No answer * This network is not covering all town Did not call - data available already | Obtained - existing network
2 Ain (el) No answer No answer Yes Springs 2 years old * Network is in good condition Told us to go to BWE Obtained - existing network
. * Network is very old (bad condition) . i : . vieti
3 Ainata No Yes Yes No Answer No answer “Diameter ranges between 1" and 4" Did not call - data available already | Obtained - existing network
4 Baalbeck No answer No answer Yes No Answer No answer No answer Did not call - data available already | Obtained - existing network
5 Barga No answer No answer Yes Ouyogr;r(i?]rghoch 13 years old * Network is in use (bad condition) Told us to go to BWE Obtained - existing network
6 Bechouat No No Yes No Answer No answer * Network is in use (medium condition) Did not call - data available already | Obtained - existing network
7 Britel No answer No answer Yes Spring & Well 2012 - 2013 * Network is in good condition Told us to go to the municipality Obtained - existing network
Yammouneh & . .
8 Btedaai No answer No answer Yes Dar El Wasiaa 5 years old * Network is in bad condition tl;rr%r?shed to help but did not follow Obtained - existing network
Springs 9
e
g 9 Chaat No answer No answer Yes Well 40 years old . NEIR I T ote| @Gl Did not call - data available alread Obtained - existing network
= y * It is repaired by the municipality y 9
©
m
. Yammouneh 50 years old & | * Old network is in use (bad condition) . Obtained - existing new
10 Chlifa No answer No answer Yes Spring new * New network is not in use Told us to go to tajj company network
. Yammouneh . . " . -
11 Chmistar No answer No answer Yes Spring 45 years old Network is in use (bad condition) Told us to go to BWE Obtained - existing network
12 Deir el No No Yes O;)\'(O:nqn?égzgﬁh 10 vears old * Network is in use (medium condition) Promised to help but did not follow | Obtained - existing new
ahmar Spring y * Pipe diameters range between 1" and 3" through network
13 Douris Yes No Yes No Answer No answer " bew e network installgd but needs Did not call - data available already | Obtained - existing network
rehabilitation and expansion
14 Fekehe No answer No answer Yes Fekhe Well 2004 - 2011 * Network is in use but is polluted Not available at municipality Obtained - existing network
15 Hadet (el) No answer No answer Yes Yanég?nlgneh 2002 * Network is in use Told us to go to BWE Obtained - existing network
Haouch * New network was installed (not covering all
16 barada Yes No Yes No Answer No answer town) Did not call - data already available | Obtained - existing network
* Some pipes of this network were stolen
Haouch er . _ . .
17 rafqa No answer No answer Yes Well 13 years old Network is in use Told us to go to CDR Obtained - existing network
~~~~~~~~~ » KREDD)
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Village
Name

Wells

Spring

Information From Questionnaire/Phone Interview

Water
Network

Water Source

Network
Construction
Date (Year)

Status Of Water Network According To
Municipality

Response Of Municipality To
Phone Request
For Water Maps

Network Maps Availability
SIEE

Haouch " . Told us they don't know where Obtained - part of the existing
18 snaid No answer No answer Yes No Water Source 2007 Network not in use because no water source maps can be obtained from network
Haouch tell
19 safiye Yes No No No Answer No answer No answer No answer Obtained - existing network
aaddous
20 Harbata No answer No answer Yes Well 1 year old * Network is in use and in good condition Told us to go to Mussawi company | Obtained - existing network
21 Hizzine No answer No answer Yes No Water Source 3 years old * Network is in good condition but not in use Telel s iney don‘t.know TiEe Obtained - existing network
maps can be obtained from
22 laat No answer No answer Yes Wells 4 years old * Network is in use Told us to go to CDR Obtained - existing network
23 Jabboulé No answer No answer Yes No Source 3 years old * Network not in use because no water source | Not available at municipality Obtained - existing network
* Old network is in bad condition . . . -
24 Jebaa No answer No answer Yes Yammouneh Well 2004 * new network is in good condition Not available at municipality Obtained - existing network
25 Jenta No answer No answer Yes Spring 50 years old * Network is in use and very old (bad condition) | Not available at municipality Not obtained
73 Khoder (el) No answer No answer Yes Well 5 years old * Network is in use Igrlgpuasn;o go to al Mussawi Obtained - existing network
7@ Khraibé (el) No answer No answer Yes Well 10 years old * Network is in use but in bad condition Told us to go to BWE Obtained - existing network
More than 10 N I " . -
p2s8l Maaraboun No answer No answer Yes Ham Well years Network is in use (bad condition) Told us to go to Zakhem contractor | Obtained - existing network
. Two Wells In The * Old network is in bad condition Obtained - existing new
pisBll Majdaloun Yes No Yes Town Very old & new | , New network is still non operational Told us to go to Zakhem contractor network
30 Magné No answer No answer Yes Younine Spring 1997 - 2000 * Network is in use (good condition) m:ggzlpahty refused to give us the Not obtained
31 Nabha No answer No answer No Ouyoucvé)”rghoch 2000 - 2010 * Network is in use ( bad execution) ;r%r:éshed to help but did not follow Obtained - existing network
Nabi chit N . . -

32 (en) No answer No answer Yes Well 2002 Network is in use Told us to call al danach company Obtained - existing network
33 o:ln?::\e No answer No answer Yes el I [elst Latel * Network is still not operational el s ito eall| mery farEsel Obtained - existing network
(en) Osmane Mountain y P company 9
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Village
Name

Wells

Spring

Information From Questionnaire/Phone Interview

Water
Network

Water Source

Network

Construction

Date (Year)

Status Of Water Network According To

Municipality

* Old network is in bad condition

Response Of Municipality To
Phone Request
For Water Maps

Network Maps Availability
SIEE

Obtained - existing new

34 Nahlé No Yes Yes No Answer No answer * New network is still non operational Did not call - data available already network
35 Qarha No No Yes No Answer No answer :eﬁzmllﬁ;ﬁigsnisn. (P06 EEEE el REELE SO Did not call - data available already | Obtained - existing network
[ Qasrnaba No answer No answer Yes Spring 1985 * Network is in good condition Told us to contact BWE Obtained - existing network
37 Ram (el) No No Yes Ouyogr;r(i)ng;hoch No answer : Eg[;vgg*sei[gr%o;i;g%ﬂmgen 1" and 3" Did not call - data already available | Obtained - existing network
38 B a;ii ck Yes Yes Yes No Answer No answer : ll;lg[;vgirgrfegrzardar?ggﬁg?wneen 0.5"810" Did not call - data already available | Obtained - existing network
39 Saaidé No answer No answer Yes Yanég?)nlgneh 2005 * Network is in use Iggpl;sn;o GENMEE G Obtained - existing network
40 ?;EE‘ESII Yes No Yes Spring & Well 10 years old : E%;Vgirgrfeitgfrsaenge between 0.5" and 5" ;r%T;shed to help but did not follow Obtained - existing network
41 Talia No answer No answer Yes Well 2009 * Network is in use Igrlgplfn;o @0 o el @ Mmelessf Obtained - existing network
42 Taraya No answer No answer Yes Yargrr?r?nlgneh 12 years old * Network is in use (good condition) Told us to go to tajj company Obtained - existing network
43 Tefr::lijr;Z el No answer No answer Yes Well 10 years old * Network is in use Told us to contact BWE Obtained - existing network
44 Tert:lr;'itnae el No answer No answer Yes Well 10 years old * Network is in use Told us to contact BWE Obtained - existing network
45 Zabboud No answer No answer Yes Well 40 years old * Network is in use (bad condition) Told us to go to mussawi company | Obtained - existing network
46 Zrazir No No Yes No Answer No answer No answer Did not call - data already available | Obtained - existing network
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PLAN 3-1: WATER SYSTEMS FOR CAZA OF BAALBECK
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PLAN 3-2: WATER SYSTEMS FOR CAZA OF BAALBECK - BAALBECK CITY
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PLAN 3-3: WATER SYSTEMS FOR CAZA OF BAALBECK - NORTH
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PLAN 3-4: WATER SYSTEMS FOR CAZA OF BAALBECK - SOUTH
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3.2 Flaoui water distribution plant

The Flaoui water distribution plant (FWDP) is located on top of the hills in Flaoui (caza of Baalbeck).
Although labeled as a treatment plant by BWE, it is actually just a distribution plant which receives water
from the Yammoune spring and collects it before distributing it to customers. The maximum storage
capacity of the reservoirs in this plant is 400 ms filled continuously to serve ultimately 40,000 persons at
a rate of 200 liters/person/day in year 2015. This plant serves the villages of: Flaoui, Temnine, Beit
Chama, Kfardaane, Taraya, Saaidé, Chmistar. Beit Mcheik and Boudai and was constructed in 2010. A
5 km long network of cast iron steel, 20 inches in diameter, connects it to the Yammoune spring and an
old distribution network, 45 km long, conveys the water to the various villages. The BWE is in charge of
operating and maintaining this plant.

3.2.1 Plant process

The inflowing water is collected in a 200 m2 ground circular concrete tank. A manhole located 2 m below
the reservoir receives the water and discharges it into 4 steel cylindrical reservoirs 50 m? each. The water
enters each cylindrical reservoir by gravity from the top and exits through a cast iron pipe, 50 cm in
diameter that distributes it to the villages by gravity and without any treatment. These pipes are controlled
by manual vanes. There is no chlorination unit in the plant.

PHOTO 3-1: FLAOUI WTP- CONCRETE RESERVOIR

NP
o KREDD..

PHOTO 3-2: FLAOUI WTP- MANHOLE

PHOTO 3-4: FLAOUI WTP - CAST IRON PIPES

MAY 2015

-
PAGE 31 OF 189

WATER ASSESSMENT REPORT



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

WATER SYSTEMS ASSESSMENT REPORT

P-1211
3.2.2 Plant Assessment:

The Flaoui plant is a collection and distribution plant and does not perform any water treatment. There is
no one to operate or supervise this plant and it has a very bad, almost inaccessible road.

The following measures are proposed to improve this plant:

1-  Carry out civil works to repair the road and make the plant accessible.

2- Build a small structure (room + toilet + kitchen) for an operator.

3- Install a chlorination unit.

4- Provide the plant with a generator of 1.4kva for lighting at night.

5- Repair the punctured HDPE pipe that was discovered during the site visit and which is causing
a huge water loss.

o KREDD..

PHOTO 3-5: FLAOUIWTP - ROAD TO THE PLANT

PHOTO 3-6: FLAOUI WTP - PUNCTURED HDPE PIPE
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3.3 Baalbeck water facilities

In the caza of Baalbeck the layout of the water facilities, along with their assessment are included for 89
localities. The other 21 localities do not have any BWE facilities. Some of these villages are supplied with
water from another village (in which case this will be shown on the schematics of that village), while the
others rely on private wells and/or non-serviced sources or on privately acquired water. As can be seen
on some of the layouts, some facilities are not connected to the system because no information could be
obtained about their position relative to the other facilities.

In addition, system schematics for two major springs, namely Oyoun Orgosh and Yammoune, are
included. They show the connections between the spring and the reservoirs receiving the water and
distributing it to the villages. Some of the reservoirs shown on these layouts might actually be receiving
water from other sources as well such as another reservoir, a well, or a local spring. In this case, the
information would be depicted in the specific layout of the village where the reservoir is located. On the
other hand, for some other reservoirs included on these layouts, no information could be obtained about
their locations or characteristics (they are not found in the BWE database) and hence they are not
included in the specific schematic of the village where they are located and they are not coded.

In the caza of Baalbeck, there are reservoirs of all sizes: 18% have a capacity of less than a 100 m3, 7 %
have a capacity larger than 2000 m3, and 66 % have a capacity between 100 and 1000 m3, distributed
equally between the ranges 100-200 m?; 200-500 m?; and 500-1000 m? (figure 3-3). As shown in figure
3-4, 72 % of all the reservoirs (ground reservoirs and elevated tanks) were found to be in good condition,
3% need minor improvements and/or maintenance, while 22% need major rehabilitation or reconstruction.
For about 3 % of the reservoirs, not enough information to conduct an assessment could be gathered. As
for the wells, they are divided in two categories, namely functional and non-functional. However, a
functional well may need various types of improvements to become efficient as it could be providing water
intermittently or insufficiently. Overall, 25 % of the Baalbeck wells are currently non-functional (figure 3-
5).

Table 3-2 lists the twenty springs identified to date in the caza of Baalbeck as being used as a water
source. The minimum, maximum, and average flows for these springs are listed along with the years for
which recordings are available and the entity from which the data was collected. In some instances, these
recordings consist of daily measurements, for others there are monthly measurements, while for some
there are only sporadic measurements. For 10 of the springs, no information whatsoever is available to
date regarding the water flow. The Laboue spring in Baalbeck which has been located on the map is not
listed in the table because there is no record in any of the collected documents that show it is being

currently used as a water source.

= LT
A .

2 2000
29 10-100

1000-2000
9%

100-200
23%

200-500
22%

FIGURE 3-3: RESERVOIRS CAPACITY IN BAALBECK CAZA (IN M?3)

Good
Condition
72%

3%

FIGURE 3-4: RESERVOIRS CONDITION IN BAALBECK CAZA
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No Data
6%
Not in Use
25%
FIGURE 3-5: WELLS STATUS IN BAALBECK CAZA
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TABLE 3-2: SPRINGS IN BAALBECK CAZA

Min. Flow Max. Flow Avg. Flow

Spring name Village Elevation (Is) (I/s) (I/s) Comments
Ain Daher Aaynata B5S4 1955m
Ain el Assal B9S1 Exact location unknown
Ain el Debayneh B48S1 Exact location unknown
Ain el Delbe Aamichki B79S1 1549m 0.1 1.4 0.5 Not in use, based on BWE current data, Nazih Braidi (8/2010 - 1/2011)
Ain es Sikeh Yahfoufa Z26S1 1163m 12 12,842 935 LRA (2002-2009)
Chaghour Nahle B60S2 1573m 3.8 10 BWE database
Derdarah Amachiki B1S1 1582m 0.2 1.7 0.7 Not in use, based on BWE current data, Nazih Braidi (8/2010 — 1/2011)
El Ghale Aaynata B5S3
Fekehe Fekehe B22S1 1025m
Fouar B5S2 2135m Exact location unknown
Jaouzeh Amachiki B1S2 1545m Not in use, based on BWE current data
28.6 39.5 32.6 Nazih Braidi (8/2010 - 1/2011)
Baalbeck  IFYIS Nahle B60S1 1581m
30 100 BWE database
Nabaa al Qaboueh Aaynata B5S1 2135m
Ras el Ain Baalbeck B6S1 0 279 104 Exact location unknown, used only for irrigation, LRA (2009-2011)
16.1 20.5 18.5 Nazih Braidi (8/2010 - 1/2011)
Sbat (Nabi Chbat) Nabi Chbat B30S1 1575m
15 1,000 BWE database
5 5,000 BWE database
Yammoune- al Arbaiine Yammoune B10S1 1362m
0 4,370 912 LRA (2009-2011)
20 40 BWE database
Yammoune- el Moghr Yammoune B10S1 1359m
20 220 87 LRA (2009-2011)
30 80 BWE database
Yammoune- Ain el Tefaha Yammoune B10S1 1359m
0 226 63 LRA (2009-2011)
Yammoune- Dar el Wasiaa Yammoune B10S1 =
Q
(8
Zabboud Old Spring Zabboud B86S1 Exact location unknown o
%
LLl
=
1%}
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<
-
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Legend:

LEGEND:

—Pp— Gravity Pipe - Existing
—ppp— Pressure Pipe - Existing

i é i Pump Station - Existing

W.TP
L A
o WTP

@ Well - Existing

> Spring
il Elevated Tank - Existing
T Reservoir - Existing

CL Chlorinator
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Oyoun Orgosh Spring:

Ovyoun Orghosh Spring
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Yammouneh Spring:

B3R

Boudai
Cap.: 1000
Elev.: 1181 m

Yammouneh Spring
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> ¥ i
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Aamichki (1)
AAMICHKI (1)
Aanichk & Gaaibock

Aamichii 1

Ground Resenvoir
Capacity: 6000 m*
Elavalion: 1404 m

BiwW1

Waler Supply from :

Baalback Walls o
Baalback Well BEWE
Baalback Well BEWS o
Baalbeck Well BEW10 r‘l [
Baalbeck Well BEW11 | [Sacuzen Derdaran] | 4
Baalbeck Well BEW12 BTEDT |Spring Spring BTET

'.-'.i‘l
| N—

There is no available information concerning the water network of the town.

Reservoir B1R1 (6000 m3): The reservoir is in good condition and supplies the water distribution
network of Aamichki and Baalbeck. This reservoir is supplied from reservoir B1R2 and Baalbeck
wells no. 12, 14, 16, 17, 18 and 19.

Reservoir B1R2 (20 m?): Reservoir is old and it is in bad condition. It needs esthetical and
structural rehabilitation or reconstruction. This reservoir is not in use.

Reservoir B1R3 (80m?3): Reservoir is new and it is in good condition but it is not in use yet.

Spring B1S1: No available information.

Spring B1S2: Water runs into a brick channel coming from mountains no more available
information.

Well BIW1: It is a new well but no water was found.

o KREDD..
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Aarsal (2)
AARSAL (2) The existing water network is in very good condition and it has a length of around 98 km. It covers a large
area of the town.
Aarsal Wadi Soueid well Aarsal Ain EI Shaab well _ _ . . _
Elevation: 1473 m Elevation: 1180 m Well B2W1 (10 years old): The well is new and in good condition but it is not in use.
Flow Rate: 12.3 Lis Flow Rate: —
bttt ool s Well B2W2 (35 years old): This well is not in use.
Total Head: 462 m Tolal Head:—
Pump Cap.: 120 HP Notin use |Pump Cap.: 125 HP Well B2W3 (10 years old): Access to the well room was not possible at time of survey.
g ] : : o :
e Fantrth Well B2W4 (20 years old): The well is new and in good condition but it suffers from a shortage of
Capacity: 100 m?* )
electric power.

Reservoir B2R1 (10 years old; 2x1500 m3): Reservoir is new and it is in good condition. The pipes

and valves are rusted and they need maintenance

Reservoir B2R2 (10 years old; 2x1200 m?3): Reservoir is new and it is in good condition.

Aarsal Wadi EI Mallab well Reservoir B2R3 (100 m?3): Reservoir is old and it is in bad condition. It needs esthetical and

Elevation: 1243 m
Flow Rate: 123 Lis
Depith: 450 m

Pump Dapth: 400 m
Total Head: 412 m
Pump Cap: 105 HP

structural rehabilitation or reconstruction.

Aarsal High School Weall
Elevalion: 1468 m

Flow Rate: 5 Lis

Dapth: Aarsal 1
Pu jomes m Ground Reservoir
mp Depth: 310m
Tolal Head: 455 m Capmlty:_hiﬁﬂﬂ m?
Pump Cap.; 90 HP Elevation: 1600 m
@ J @: 150 mm
- L:825m
(
t;t
BEEL]
g
o
7
n
(7))
<<
]
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Ain (El) (3
AIN (EL) (3) The existing water network is in very good condition and it has a length of around 46 km. It covers a large
area of the town.
A Bosbock Wel 3 Well BBW1 (<40 years): Well suffers from a shortage of electric power. A chlorination room with
Flow Rt 128 Lis equipment is present and operational. This well is old but it is in acceptable condition.
Depth: 200 m
Bawz Pump Depth: 185 m . R : i
el i o o Well B3W2 (>10 years): It has a chlorination room and a power generator. This well is in good
Ain Baalback Wel 2 Pump Cap.: 80 HP condition.
Elevation: 1091 m | \Q Ain Baalbeck 2
Flow Rate: 7.9 Us Ground Reservoir
E«pm:m1“ Not 7 U — gnmdhr:g;ﬂm' Well BBW3 (15 years old): This well is located in Aarsal region. It shares the same power
ump : m lavation: m
Tolal Head: 286 m I generator with well b3w2. It is a standby well and it is not operational. This well is in good condition.
Pump Cap.: 80 HP l
Reservoir B3R1 (40 years old; 500m3): Reservoir is old and needs rehabilitation. The pipes and
valves are rusted and they need maintenance
Emmw;" ! I Reservoir B3R2 (7000m?3): Reservoir is in good condition. It is open-top reservoir and is mainly
Ef;ﬁl;ﬂf o I used for irrigation. Water source is unknown but it is more probably from rainwater.
Pump Dapth: B6 m
;ﬁ;ﬁ;@"ﬁ A Reservoir B3R3 (>10 years: 2x500m?). Reservoir is new and it is in good condition.
L Distribution to
Ain Baalbeck 3 | Ain (ET)
Ground Reservoir
Capacity: 2x500m* | |
Elavation: 1151 m
‘m
g
o KRED)..
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Ain Bourdai (4) Aaynata (5

AlN BOURDAI (4) AAYNATA (5)

Quyoun Orghosh Springs

Qabouah Eépnr;g

- Elavation: 2111 m| o i
Distribution to £ Bausosl L:s1m 2150 men @: 150 mm
Ain Bourdai Mot In Use -:al mm'wﬁ': i E—P A B> B

Elevation: 1212 m =

Waler Supply
From Aamichii o
Resarvoir

B4R1

Ghouar Spring
Ain Daher Spring Elevation: 2070 m & 50 mm
Elevalion: 1 m v L: B0m
Type: 4

[rm—

\ 4

The existing water network is in very good condition and it has a length of around 15 km. It covers a large

Aaynala

Ground Reservoir
Capacity: 300 m*
Elevation: 1643 m

area of the town.

Reservoir B4R1 (50m3): Reservoir is old and is not in use. It needs structural rehabilitation or

reconstruction.
5ER Y
Distribution to
Aaynala
The existing water network is in bad condition and it has a length of around 14 km. It covers a large area
of the town.
Ouyoun Orghosh Spring: It consists of al Qaboueh Spring, Ghouar Spring, and Ain Daher Spring.
These springs are supplying water to many villages in the Baalbeck caza.
Reservoir B5R1 (300 m3): Reservoir is in bad condition. It needs esthetical and structural
rehabilitation.
g
:
7
0
0
<
i
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Baalback (6)
Baalbeck (6) The existing water network is in very good condition and it has a length of around 268 km. It covers a
large area of the town.
B 30 ( ): Well is old and
. Well B6W1 (>15 years): Well is old and it is not in use anymore.
et T | e R st
Flens Rt 7.0 L Tokal Hesd: 377 m . .y s .
Dwerisn \5\ Pump Cap 164 HP Well BEW2 (5 years old): Well is new but it is not in use yet.
“Teotal Heedz 296 m Mot in Lisa
Pump Cap.: — HP
Well BEW3 (>15 years): Well is new. It supplies reservoir B6R3 and the distribution network of
Bt Fnstnon wol 1 Bemaitenck: wesll 14
ﬁ‘ﬁ;:‘_ \@\ mﬁ: Baalbeck. Its valve chamber is subject to leakage and needs maintenance.
i g ot n L g Pump Dogeh. 338 m .
Pump Cap.: B0 HP A@_“ Pump Cap.: 117 HP Well B6W4 (>15 years): Well is new.
amioncs Bamieer vt 3] Ad
nn...:""m':“ :‘:.'LT \ﬁ Lived B Frigeon B 7 Well BEW5 (>15 years): Well is in good condition and it supplies reservoir B6R3.
::'I'E—‘:m Mt I L Fl-li;:ul
Lo Lo Sl Eﬁnﬁm Well BEW6 (>15 years): Well directly supplies the distribution network of Baalbeck.
Baaiback wsl 10 Purg CoL 9 WP
mn;:?t: . —H'Ei-h — " Well BEW7 (>15 years), BEW10 (>15 years), & BEW11 (>15 years): No information available.
Purg Depfc 13 m _I ::.;Tn:
Toohal Hseat: 135 = Dapihc 400 m . . .
i i ot o ralmibd Well B6W8 (>15 years). It suffers from a shortage of electric power. No more available information.
Basiback wsl 12 Punp Cepoiowe
e U o B Well BEW9, B6W13, BEW17 (>10 years). & BSW18: Well is not in use.
Tol Heat 1T 8 150 Fiow e 50 s
B e e Dege: 190 m Well BEW12 (>15 years): Well is in good condition.
Pmrh:v—l;
ﬁ%& T Well BEW14:Well is in good condition and it directly supplies the distribution network of Baalbeck.
maﬂnm @___H*___I I Flow Fsti; 123 Lin
Tk Haaaag m | P ople 190 Well B6W15: Well is in good condition and it directly supplies the distribution network of Baalbeck.
Pump Cap. 181 19 Toal Howd: 215 m
e Pump Cap.: 100 HP
:...t“L" 1134m @— —_— e — — i Well BEW16 (<5 years old): This well is new. No more available information.
ﬂﬂ““ Basbacik wel 0 17 E:tnf‘m:“ . . . . .
et vt 1228m P Dagl 5 Pump station B6PS1: Pump station is old and it is not in use.
Depte 130 Pump Cap 7100 HP
Eﬁﬁﬁé Spring B6S1: Spring is used only for irrigation.
Elvalios: 1117 m
Flow R, — L
Pt Dogi. 128 @ Reservoir B6R1 (900m?3): Reservoir is in good condition. The pipes and valves are rusted and they
Pam e ‘ Lot need maintenance.
Flovw Pt 40 Lin [T ———
* EEF e 140m P aki i Reservoir B6R2 (500m?): Reservoir is in bad condition. It needs esthetical and structural
. Dl 130
Dl R L L i rehabilitation.
Pump Cap. 175 HP
" Reservoir B6R3 (<10 years; 3000m3): Reservoir is in good condition.
I
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Barqa (7) Bechouat (8)
BARQA(7) BECHOUAT (8)
Ouyoun Orghosh] | _ @:2s0mm N ) o : 150 mn 150 mm
St o 7% o Qoo Oros]| |05 o
[ r
\ A
Type: DI & PE -
- ien Y
Type: DI & PE
BER1
Ground Reservair
Capacity: 200
Barga 1 Barga 2 Elevation: 1300 m
Ground Resanvoir Ground Resanoir
Capacity: 200 m* Capacity: 100 m* @: 100 mm
Elevation: 1573 m Elevation: 1487 m Twe:oiare Y
Y ¥
Distribution to
Distribution to Bechouat
Mrah El Soukkar Distribution ko
Mrah E| Assi Mrah Semaan
Barga
The existing water network is in medium condition and it has a length of around 17 km. It covers a part of
the town.
The existing water network is in bad condition and it has a length of around 4.3 km. It covers a very small Reservoir B8R1 (>10 years; 200m3): Reservoir is in good condition. Its valve chamber is subject
part of the town. to leakage. This reservoir needs minor maintenance.
Reservoir B7R1 (>10 years; 200m3): Reservoir is in good condition.
Reservoir B7R2 (100m?): No available information.
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7
n
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Bednayel (9)

BEDNAYEL(9)

Bednayal Ain El Kouroum wall

Elevation: 1103 m

Flow Rate: 17.7 Lis
Total Depth: 260 m
Pump Depth:190 m
Total Head: 321 m

Badnayal Kharrar well
Elevation: 1103 m
Flow Rate: 104 Lis
Total Depth: 210m
Pump Depth:180 m
Tolal Head: 338 m
Pump Cap..—

The existing water network is in very good condition and it has a length of around 26.3 km. It covers a

large area of the town.

Well B9W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.

There is a chlorination unit for this well but it is still under construction.

Well BOWZ2 (>10 years): Well is in good condition but it suffers from pump ignition problems and

needs maintenance.

Pump Cap..—

Well BOW3 (>20 years): No available information.

Spring B9S1: No available information.

No Water Supply
<
is
83

Pump station B9PS1: Pump is within the reservoir control room. It is in good condition.

From Yammou . . . . . .
Spring Reservoir B9R1 (>10 years; 1500m3): Reservoir is in good condition and it has a chlorinator unit.
BOR2
m Reservoir B9R2 (2x50 m?3): Reservoir is in an acceptable condition and it needs esthetical
Bednayel 2 rehabilitation.
Ground Resarvoir
Capacity: 2X50 m?
Ema:;’n:ﬁﬂm Capacity: 1500 m’
Elevation: 1188 m
Bednayel Pump Station

Elevation: 1188 m

Tul}umubu__m_ __J

@: 100 mm
L15eim
Typa: DI
| [Beanayel Jabbaneh wel
Elevation: 1071 m
Flow Rate: 11 1s
Depth: 260 m
Pump Depth: 250 m
BOW3 Total Head:—
Pump Cap.: 100 HP
5
(11
L
e
[
=
L
=
0
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L
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Beit Chama (10) Beit Habchi (11)

BEIT CHAMA(10) BEIT HABCHI(11)

B B3 mm @ 100 mm J
Quyoun Orghosh
Ir % < !"' Spr’imr;s 9
BUIR2  IBoii Habehi
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Ground Fesenvoir Ground Reservoir
Dlwlr-‘jiﬂﬂﬂ m* Capacity: 100 m®
Sovellon: 1188 m Elevation: 1580 m
280
V TwePE
30 mm T
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\% Capacity: 30 m*
Elevation: 588 m
Distribution io
Distribution to Beit Habahi
Beil Chama Mt In Uiss
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Haouch El Rafgn

There is no available information concerning the water network of the town.

Reservoir B11R1 (100m?3): Reservoir is in good condition.

The existing water network is in very good condition and it has a length of around 15 km. It covers a large
area of the town. Reservoir B11R2 (100 m3): Reservoir is not in use.

Well B10W1 (15 years old): Well is in good condition but it suffers from a shortage of electric
power.

Spring B10S1: Spring is connected to Dar El Wasaa station, and it is supplying many villages.
The water surplus for this spring is used for irrigation purposes. No information available.

Reservoir B10R1 (>10 years; 1000 m3): Reservoir is in good condition and is equipped with a
chlorination chamber, but its tanks are empty.

Elevated tank B10ET1 (30 m?): Tank is in an acceptable condition but it is not connected to the
distribution network. It is not in use.
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Beliga (12) Boudai (13)
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il ST
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H Capacity: 100 m* Cap.: 25 m* A 4
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Distribution o || Distribution to Lot
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Dislribution 1o
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The existing water network is in good condition and it has a length of around 44 km. It covers a part of

the town.
The existing water network is in very good condition and it has a length of around 1 km. It covers a large
Reservoir B13R1 (>10 years; 1000 m?): Reservoir is in good condition.

area of the town.

Reservoir B13R2 (100 m3): Reservoir is in good condition.

Reservoir B12R1 (25 m?3): Reservoir is in bad condition and needs esthetical and structural

rehabilitation or reconstruction. The pipes and valves are rusted and they need maintenance

Reservoir B13R3 (>10 years; 25m3): No information available.

Reservoir B13R4 (200m?3): No information available.
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Total Head: 350 m {;L}—{Bi Ael—'_zi Total Head: 281 m
Pump Cap.: 148 HP | Pump Cag.: 177 HP
275 mm
l:."la—n LHHHI;-" L: 1050 m
Tyt st 1 )
8- 200 men Eﬁm
L: 1430 €70 m
- -
B15R1
Beayleh El Fawka
Ground Resarvoir
= Capacity: 300 m*
] Jr Waler Supply * Elavation: 1310 m
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There is no available information concerning the water network of the town.

The existing water network is in very good condition and it has a length of around 103 km. It covers a
Reservoir B15R1 (300m?): Reservoir is in good condition.

large area of the town.

Well B14W1 (>15 years): Well is in good condition and is equipped with a chlorination chamber.

It suffers from a shortage of electric power.

Well B14W2 (>15 years): Well is in good condition and is equipped with a chlorination chamber.

Reservoir B14R1: Reservoir is not accessible and it is not in use.

Reservoir B14R2 (3000 m3): Reservoir is in good condition.
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Btedaai (16) Chaat (17)
BTEDAAI(16) CHAAT(17)
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Distribution lo
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Distribution ko
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The existing water network is in bad condition and it has a length of around 7.3 km. It covers a part of the
town. The existing water network is in bad condition and it has a length of around 19.6 km. It covers a part of
Reservoir B16R1 (>10 years; 100 m?3): Reservoir is in good condition. the town. It is under maintenance by the municipality.
Reservoir B16R2 (50 m?): Reservoir is in good condition but it is not currently in use. The inlet Well B17W1 (5 years old): Well is in good condition but it suffers from a shortage of electric power.
conditions.
Well B17W2 (>25 years): Well is in good condition and it supplies reservoir B17R1.
Reservoir B17R1 (>40 years; 200 m9): Reservoir is in bad condition and needs esthetical and
structural rehabilitation or reconstruction. The pipes and valves are rusted and they need 3
maintenance. §
i3
Reservoir B17R2 (5 years old; 500 m?): Reservoir is in good condition. £
s
0
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L
0
0
<
i
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Chlifa (18)
CHLIFA(18)
| Yammoune Spring |
+
48

Chlifa
Ground Reservair
Capacity: 300 m?
Elevalion: 1131 m
o Y
Distribution to
Chiifa

The existing water network is in very good condition and it has a length of around 9.3 km. It covers a

large area of the town.

Reservoir B18R1 (>10 years; 300 m3): Reservoir is in good condition.
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Chmistar (19)

CHMISTAR(19) The existing water network is in bad condition and it has a length of around 55 km. It covers a large area
of the town.
[ Yammoune Spring | Well B19W1 (>5 years): Well is in good condition.
-
e E Well B19W2 (>15 years): Well is in good condition and is equipped with a chlorination chamber.
Ground Resaroir
Elevation: 1274 m - Well B19W3 (>25 years): Well is old but it is in good condition. It suffers from a shortage of electric
power.
Em;’i'ﬁ'i“f““ Reservoir B19R1 (2x500 m3): Reservoir is in good condition but it is not in use.
Pump anl::l 450 m B19R2 @: 250 mm Reservoir B19R2 (>10 years; 1500 m?3): Reservoir is in good condition.
Tolal Head: 576 m B1OW2 %pz"nmm | < L!':E‘m »_Jr
Pump Cap.: 125 HP ; b
e »p— —l | Reservoir B19R3 (50 m?): Reservoir is in good condition but it is not currently in use because
Distribution to Chmistar 2
Chmistar Ground Resarvoir water does not reach it.
Capacity: 1500 m®
Elevation: 1185 m
Y Reservoir B19R4 (>10 years; 2000 m?): Reservoir is in good condition.
B1gr1| Chmistar 1 Reservoir B19R5 (100m3): Reservoir is in bad condition and needs esthetical and structural
Ground Reservoir | W
M Capacily: 2x500 m* rehabilitation or reconstruction. The pipes and valves are rusted and they need maintenance. This
Mot in Lise Elevation: 1181 m
Chmistar Kuwaili well reservoir is not in use.
Elevation: 1187 m
Flow Rate: 11.6 Lis
Depth: 550 m B1W1
Pump Deplh: 510 m =
Total Head: — m L 672 m
Pump Cap.:125 HP
& 200 mm
L: 1442 m
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= —
|l
.

Typa: G5
Chmistar Hage Ahmad well ®_ e . ami

Elevation: 1174 m
Flow Rala: 4.4 Lis

Depth: 550 m Chmistar 5
Pump Deplth: 420 m Ground Reservoir
Total Head: 584 m Capacity: 100 m?
Pump Cap.: 55 HP Elevation: 1183 m
3
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L
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Deir El Ahmar (20)

DEIR EL AHMAR(20) The existing water network is in medium condition and it has a length of around 35 km. It covers a part of
the town.

Well B20W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.

It is used mainly for irrigation purposes only but the booster pump is currently damaged.

& mm 2 125 mm
g'pn“-’"'mﬂ Orghosh Jr 125' 1 = Jr

Well B20W2 (>20 years): Well has not been in use for 4 years and booster pump is damaged. A

new pump shall be installed.

EM"imm Well B20W3 (>30 years): Well is operated by a coop and it suffers from a shortage of electric
Flow Rate: —
Depth: 350 m power. It is used mainly for irrigation purposes.
Pump Depth: 325m
Total Head: 400 m , . . "
Pump Cap.: 125 HP Reservoir B20R1 (2x1500 m?®): Reservoirs are in good condition.
Dair El Ahmar 1
Ground Resarvoir

Reservoir B20R2 (2x150 m3): Reservoirs are in bad condition and not in use anymore. It needs

Capacity: 2x1500 m?
Elevalion: 1189 m

esthetical and structural rehabilitation or reconstruction. The pipes and valves are rusted and they

need maintenance.

Mar Youssefl well

Distribution o Elevation: 1047 m
Dair El Ahmar Flow Rate: —

Mrah Beil Kozeh Depth: 350 m

Fump Depth: 326 m
Total Head: — m
Pump Cap.:125 HP

Dair El Ahmar Coop well
Elevation: 1046 m

Flow Rata; —

Depth: 350 m

Pump Deplh: 300 m

Total Head:— m B20W3 B2OR2
Pump Cap.:— HP @ m

Mainly for krigal Motin Use :‘231'4&"'E1M.hn'-enrmz‘l':'llr

Capacity: 2x150 m?
Elevation: 1185 m
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Douris (21)

DOURIS(21)

Douris wedl

B21W1 | Elgvation: 1191 m
Flow Rate: — Lis
Depth: 500 m
Pump Depth: 140 m
Total Head: — m

| Pump Cap.: 4.5 HP

.

Douris

Ground Resanor B21R1

Capacity: 500 m* A

Elevation: 1191 m ﬁ > Chtran

The existing water network is in good condition and it has a length of around 49 km. It covers a part of

the town.

Well B21W1 (>10 years): Well is in good condition.

Reservoir B21R1 (500 m3): Reservoir is new and it is in good condition.
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Fekehe (22)
FEKEHE(22) The existing water network is in good condition and it has a length of around 49.3 km. It covers a large
area of the town.
Well B22W1 (5 years old): Well is new and in good condition.
Pump station B22PS1: Station is in good condition.
Fokehe Spring | g
E"W““:‘}é'gﬁ Fakehe Pump Station Spring B2251: This spring supply Fekehe new ground reservoir and it is used also for irrigation.
’._ i sk No available information.
ﬂ‘igm . . . . . . .
Fekehe well | |_ L”ﬂl"‘l Reservoir B22R1 (>60 years. 50 m3). Reservoir is very old and it is not in use. It needs esthetical
Ewmjgug + supp:I and structural rehabilitation or reconstruction. The pipes and valves are rusted and they need
gt ; sRieio 5 Félaise maintenance.
Total Head:= m |
Fump m::'m _] Reservoir B22R2 (>10 years; 350 m3): Reservoir is old and it is not in use anymore.

Reservoir B22R3 (>5 years; 1500 m?): Reservoir is in good condition.

Fakeha 2
Ground Rasanair
Capacity: 350 m?
Elevation: 1116 m
Fakeha 3
Ground Reservoir
Capacity: 1500 m?
Elevation: 1140m
v
2 150 mm
He]
Disftribution to
Fekehe
’
g
E‘
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Flaoue (23) Hadet (El) (24)
FLAOUE(23) HADET (EL)(24)
Yammaune J 21 400 mm ;400 mm
Spring r > o
amma & 200 mm & 100 mm
;pri'lg ue + > > JT
P
et
Flaous
Ground Reservair e
Capacity: 300 m?
Elevation: 1304 m B24R1
i S
2: 150 mm o Hadet (El) 1
Type: DI Ground Reservoir v
Capacity: 500 m*
Elevation: 1269 m
Dietribution to Distribution to
e Hode
The existing water network is in very good condition and it has a length of around 9 km. It covers a large
area of the town.
Reservoir B23R1 (>10 years: 300 m3): Reservoir is in good condition. However, it overflows during The existing water network is in medium condition and it has a length of around 20 km. It covers a part of

low flow conditions in the networks. the town.

Reservoir B24R1 (>10 years; 500 m3): Reservoir is in good condition.
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Halbata (25)
HALBATA(25)
Halbata
Ground Resarvair
Capacity: 200 m®
B25R1  |FEjgvation: —m

B — >+ — ™

Halbata wedll
Elevation: 1142.5m
Flow Rate: 13 Lis
Dagpth: 450 m
Pump Dapth: 365 m
Tolal Head: 425 m
Pump Cap.: 125 HP

There is no available information concerning the water network of the town.

Well B25W1 (20 years old): Well suffers from a shortage of electric power. No more available

information.

Reservoir B25R1 (< 2 years; 200 m3): This reservoir is new and it is in very good condition.

o KREDD..

Ham (26)

HAM(26)

Ham 1

Ground Reservoir
Capacity: 150 m*
Elevation: 1560 m

Ham wall

Elevation: 1555 m
Flow Rate: 13.9 Lis
Diepth: 250 m
Pump Depth: 220 m
Total Head: 176 m
Pump Cap.: 50 HP

R
e
2 100 mm Ham
Type: Stesl
& 100 mm
L:40m
. Type: Steal
{_'.._i B26CL1
Supply water to
e Jr Maaraboun Reservoir
& 160 mm (B42R1)
L: 3830 m

large area of the town.

The existing water network is in very good condition and it has a length of around 7.3 km. It covers a

Well B26W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.

Reservoir B26R1 (150m3): Reservoir is in good condition. It needs esthetical rehabilitation.
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Haouch tell safiye (27)

HAOUCH TELL SAFIYE(27)

Haouch Tell Safiye wall
Elevation: 1024 m
Flow Rale: — L's
From T Depth: 100 m

Pump Dapth: 80 m

- Total Head:— m

Pump Cap.: 4 HP

S

B 12538 2 3a
10
B2TET1
I I Haouch Tell Safiye
ey Tower

L:12548m W L:

Type: O T
Capacity: 75 m*
Elevation: 1030 m

@: 100 mm
Tmtﬂhﬂ'

> Distribution to
Haouch Tell Safiye

The existing water network is in very good condition and it has a length of around 11.3 km. It covers a
large area of the town.

Well B27W1 (10 years old): Well is not in use and it suffers from a shortage of electric power.

Elevated tank B27ET1 (75 m9): Elevated tank is in an acceptable condition but it is not in use. A

new network exists and is supplied from Taybe reservoir.
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Harbata (28)

HARBATA(Z8)
Harbata New wall Harbata Old weall
Elavation: 1080 m Elavation: 1112 m
Flow Rate: 9 Lis Flow Rata: 2 Lis
Dapth: 550 m Depth: 160 m
Pump Dapth: 500 m Purmp Dapth: 120 m
Total Head: 584 m Tolal Head: 374 m
Pump Cap.: 55 HP Pump Cap.: 15HP
B28R1 | Harbata 1
Ground Reservair
Capacity: 500 m?
Elevation: 1132 m
Capacity: 2000 m?
v Elevation: 1089 m
B2AR3
Harbata 3
Ground Resarwair
- - Mot in Use ™ | Capacity: 75 m?
- E:r":::m i Elevation: 1128 m

The existing water network is in very good condition and it has a length of around 15.7 km. It covers a
large area of the town.

Well B28W1 (>10 years): Well is in good condition but it suffers from a shortage of electric power.

There is a chlorination room with 2 cylinders but it is not working.

Well B28W2 (15 years old): Well is old and is equipped with a chlorination chamber which is not

operational. This well is used for irrigation.

Reservoir B28R1 (>40 years; 500 m3): Reservoir is in bad condition. It needs esthetical and

structural rehabilitation. The pipes and valves are rusted and they need maintenance.

Reservoir B28R2 (2000 m?3): Reservoir is open-top and it is in an acceptable condition but the inlet

and outlet pipes and valves are rusted. This reservoir needs some minor maintenance. This

reservoir is used only for irrigation.

Reservoir B28R3 (old; 75 m3): Reservoir is old and it is not in use.
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Harfouch (29) Haourtaala (30)
HARFOUCH(29) HAQURTAALA(0)
o
e
Harfouch Pump Station Hacurtaala wel
Two Booster Pumps E::m .1'2:00 LAI: _‘a.__
Powar: 30 Kw Dq:rm:zﬁﬁm
Flow Q: 15 Lis Pump Dapih: 240 m
Elevation: 1206 m Tolal Head: 300 m E
B29PS1 Pump Cap.: 125 HP - 100 mm i
2 100 mm L: 3804 m
L: 1885 m Tiypa: Steasl
g To Qlaile 5
PP P— —| Reservor
+ Notin Ues :
=, Ty =
Flow Rale: 15 UT Type: Stoel Haourtaala 2
B Ground Reservair
SR A5 Capacity: 100 m*
$:gfm4gg“ m Elavation: 1162 m
H m
Pump Cap.: 125 HP M‘:‘l i
E:f:fﬁkurm I'.‘.apauh':_zﬂ.'lm’
Capacity: 100 m? Elevation: 1200 m
Elevation: 1280 m g
: \
PoeFE 452 :
Distribution to
Harfouch
Distribution io <
Hacuriaala
There is no available information concerning the water network of the town.
Well B29W1 (20 years old): Well is in good condition. The existing water network is in very good condition and it has a length of around 43 km. It covers a large
) o N o _ area of the town.
Pump station B29PS1: Pump station is in good condition but it is not in use yet.
Well BBOW1 (10 years old): Well is in good condition but it suffers from a shortage of electric
Reservoir B29R1 (>10 years; 100 m?3): Reservoir is in good condition but it is not in use yet. power
Reservoir B30OR1 (250 m?3): Reservoir is in good condition.
Reservoir B30R2 (100 m9): Reservoir is old but it is in an acceptable condition. It needs esthetical
rehabilitation. The pipes and valves are rusted and they need maintenance. This reservoir is not =
in use anymore. g
o
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laat (31) Jdeidet El Fekehe (32)
IAAT(31) JOEIDET EL FEKEHE(32)
Walaer Supply from :
Fekehe Spring

B31wW1 1
b wee @
laat well 1 laat weall 2 I
Elevation: 1054 m I Elevation: 1088 m
Flow Rate: 4.5 L/s Flow Rate: 2.5 Lfs
Daplh: 225 m ﬂ‘.rﬁm; Depth: 180 m : 125 mn
Pump Depth; 200 m L:1530m Pump Depth: 160 m :
Total Head: 250 m Type G5 Y Total Head: 200 m
Pump Cap.: 50 HP Pump Cap.: 30 HP |
B31R1
laat 1
Water Supply from : -J Ground Reservoir
Taybah Reservoir |" Capacity: 200 m®
Elevation: 1067 m
| A
Jdeidel E| Fekaha 3
Dhlr:l;:i:un o Ground Reservoir Ground Reservair
Capacity: 300 m? Capacity: m

Elevation: 1000 m Elevation: 1002 m

gy
The existing water network is in very good condition and it has a length of around 32.5 km. It covers a
large area of the town. Distribution to

Well B31W1 (15 years old): Well is in good condition.

Well B31W2 (15 years old): Well is in good condition but it suffers from a shortage of electric

power. There is no available information concerning the water network of the town.

Reservoir B31R1 (200 m%). Reservoir is old but it is in acceptable condition. Reservoir B32R1 (>10 years: 300m?3): Reservoir is in bad condition and it is not in use.

Reservoir B32R2 (1500 m?3): Reservoir is currently under construction.

Reservoir B32R3 (>35 years; 2x200 m3): Reservoir is in bad condition. It needs esthetical and

structural rehabilitation. The pipes and valves are rusted and they need maintenance. This

reservoir is not in use.
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Jebaa (33) Joubaniyeh (34)

JEBAA(33) JOUBAMNIYEH(34)

@ 350 mm 2 350 mm
wm Jr- > > Jr Guyoun Orghosh] | @ 1s0mm @: 100 mm
e
2 m
el 1 Caom: W
B33R
G mq;ﬁmvdr @
o 2
Aphally: S0 ' gr;m Reservoir
Elevalion: 1183 m Capacity: 25
iy
Distribution o
Jabaa - Kfardan Distribution to
Joubaniyeh

The existing water network is in medium condition and it has a length of around 5.7 km. It covers a large
area of the town.

Reservoir B33R1 (>10 years: 300 m?): Reservoir is in good condition. There is no available information concerning the water network of the town.

Reservoir B34R1 (>10 years; 25m3): Reservoir is in good condition.
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Kfardaane (36)

Kfar Dabach (35)

KFAR DABACH(35) KFARDAANE(36)

s b e e

@: 63 mm £ 125 mm
W LXsm W L4000m
Ty D Type: BI

B36R1 |Kfardaane 1

BasA1
Riar Dabach . L, (i i
r Capacity: 500 m*
gﬂm Mm m_r Elevation: 1271 m
Elavation: 1151 m
Y oo Y feeor
Distribution o Distribution o
Kfar Dabach Mazraal El Tout
Mazraal Beil Soueidan
E| Zaarir - Wadi OM Ali
Jebba - Kfardaane

The existing water network is in very good condition and it has a length of around 7.2 km. It covers a

large area of the town. o o N )
The existing water network is in very good condition and it has a length of around 16.7 km. It covers a

Reservoir B35R1 (10 years old; 200 m3): Reservoir is new and it is in good condition. part of the town.

Reservoir B36R1 (>10 years; 500 m3): Reservoir is in good condition.
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Khoder (El) (37) Khraibe (38)
KHODER (EL)(37) KHRAIBE(38)
Khraiba well
Elevation: 1450 m
Ehuﬂil;nﬁﬁ'i Flow Rate: 8 Uis
; m .
: Depth: 410 m
Flow Rate: 28.9 Lis Pump Depth:380 m
Depth: 335 m Total Head:460 m
$un‘p anlh 265m Pump Cap.:7T8 HP
otal Head: — B3&W1
Pump Cap..148 HP
[ B3TW1 >
B3TCL1 {m B3acL1 |Gl
+&m'"" ?T\u&u
L: 410m
f!m:m
B3TR1 | Khoder 1 |
@ Ground Reservoir Khraibe 1
Capacity: 500 m* Ground Reservair
Elavation: 1200 m Capacity: 200 m?
Elavation: 1512 m
sy
W Fie: Shou
Distribution to
Khraibe
Distribution to
Khoder
The existing water network is in bad condition and it has a length of around 7.4 km. It covers a large area
The existing water network is in good condition and it has a length of around 10.5 km. It covers a large of the town.
area of the town. Well B38W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.
Well B37W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power. It has a chlorination unit.
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Kneisse (39) Korameh (40)
KNEISSE(39) KORAMEH(40)
2 100 mm & B3 mm n Orghoah) Bziim ﬂ‘.ii‘,;:rrn
Sprigs o o Springs

F'-i'gmm

Y Typa: DI "
sy
Typa: 0N & PE

Korameh 1
Ground Reservoir
Capaeity: 25 m*
B39R1 | Kneisae Elevation: 1381 m
@ Ground Reservoir
1 Capacity: 500 m*
Elavation: 1,125m
B B3 mm
Typa: DI
W Type:DI&PE
Distribution to
Korameh
Distribution io
Kneissa

There is no available information concerning the water network of the town.

The existing water network is in very good condition and it has a length of around 6.8 km. It covers a Reservoir B40R1_(25 m%: Reservoir is in an acceptable condition. Its pipes are rusted and

large area of the town. subjected to leakage. It needs some minor maintenance.

Reservoir B39R1 (>10 years; 500 m3): Reservoir is in good condition.
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Laboueh (41) Maaraboun (42)
LABOUEH(41) MAARABOUN(42)
‘Waler Supply from
Laboue P.S Ham Well (B26W1)
Elevation: 910 m N
B4Z51
Laboue Spring Laboue Resarnoir 1 Power: 250 Hp =
Elevation: 910 m Capadity: 200 m* e L"I
Safety Yiald: 502 Us Elsvation: 810 m ' |
B4151 B41RA
| '- _l @ 100 men
W L:mmsom
I Typa: Shoal
Maaraboun1 k 4
Laboue Resarvoir 2 £ 200 i Ground Reservoir
Capacity: 1500 m* L: 2200 Capacity: 100 m*
Elevation: 1092 m Elavation: 1383 m
i L: 2540 mi B4R2 L: 800 m o
B — - & - - —— o — Y 5] e [ Y «
Ain El Chaab
Capacity: 200 m* @ 125 mi
Elevation: 1248 m L 20 m
Labouah wadl 2: 100
Distritnsfion lo Elavation: 1012 m W Type: Sioa
Laboush Flow Rate:  Lis
Depth: 350 m
Pump Dapth: 340 m
Total Hasd:— m A B41WA - —
Pu Z80H istribu
op Op Maaraboun

The existing water network is in very good condition and it has a length of around 59 km. It covers a

large area of the town. The existing water network is in bad condition and it has a length of around 4.6 km. It covers a large area

Well B41W1 (<5 years): Well is new and it is in good condition. of the town.
Elevated tank B41ET1 (45 years old: 50 m3): Elevated tank is old but it is in an acceptable Reservoir B42R1 (100 m®): Reservoir is in good condition.
condition but it is not in use. This reservoir needs rehabilitation. Spring B42S1: No available information

Spring B41S1: The safe yield of this spring is 502 I/s.

Reservoir B41R1 (200 m3): This reservoir is for the pump station.

Reservoir B41R2 (< 2 years, 1500 m3), B41R3 (<2 years, 200 m?): Reservoirs are new and they

are in a very good condition.

Pump station B41PS1: No available information.
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Machaitiye (43) Majdaloun (44)
MACHAITIYE(43) MAJDALOUN(44)
;lﬂddwn ;E;I? Majdaloun well
hevation: m BA4W2 ayvation:
Fiow Rate: — Us. | N Eivabon: 1055 | [Water Supply from
©: 150 mm gﬂmm Depth: 100 m Taybeh Reservoir
: m B 125 mm —m P Dlp'lh‘—
Ouyoun Orghosh B = I Tﬂﬂm:—m ki Line: Bk R T:;Trmﬂ;_mm _\ih_
Springs Pump Cap.: 7.5 HP I ] Pump Cap.:5 HP
g FA |
Type: Stesl ;;; Typan: Sinal mu:- mm
I
Distribution to <
Majdaloun

B43R2
Mrah E| Batal @_
Ground Resanoir

Capacity: 25 m? Notin Use
Elevation: 1540 m

The existing water network is in good condition and it has a length of around 4.3 km. It covers a large

@ 75mm Y area of the town.

Well B44W'1 (15 years old): Well is not in use.

Distribution to
Mchailiye Well B44W2 (15 years old): Well is not in use.

The existing water network is in very good condition and it has a length of around 6.2 km. It covers a

large area of the town.

Reservoir B43R1 (100 m?3): Reservoir is in good condition.

Reservoir B43R2 (25 m3): Reservoir is not in use.
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Type: PE

Maqgneh (45) Masnaa El Zohra (46)
MAQNEH(45) MASNAA EL ZOHRA(46)
e Masnaa El Zohra wall

Elevation: 1300 m
Flow Rale: 3.33 L's
Dapth: 550 m
Pump Depth: 500 m
Total Head:—m

Magneh 1 . Pump Cap.: 50 HP

Ground Resarvoir

Capacity: 500 m’ E

Elevation: 1104 m S !

2

Huth;n\\

Masnaa El Zohra
Ground Reservoir
Capacity: 100 m*
Elavation: 1275 m B46R1
—— — — ﬁ

Magneh well ST . Magneh 2 g

Elavation: 1025 m . Type: G.8 Ground Resarvoir ! L ?ﬁp"’ﬂ'

Flow Rate: 19 Lis Capacity: 500 m?

Depth: 360 m [CL] B45CLY S Elevation: 1105 m 2

Pump Daepth: 260m | | <250 mm

Tolal Head: 368 m | T e

Pump Cap.: 125 HP

Distribution ko
Distribution fo Masnaa El Zahra
Magne

There is no available information concerning the water network of the town.

The existing water network is 13 years old and it is in good condition. Well B46W1: Well is not in use.

Reservoir B46R1 (>10 years; 100 m?): Reservoir is in good condition.

Well B45W1 (>10 years): Well is in good condition.

Reservoir B45R1 (500 m?3): Reservoir is in bad condition and it is not in use. This reservoir is

structurally damaged. It needs rehabilitation or reconstruction. The pipes and valves are rusted

and they need maintenance.

Reservoir B45R2 (>10 years; 500 m?3): Reservoir is in good condition.
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Mazraat Beit Ghosayn (47) Mazraat Beit Sleibi (48)

MAZRAAT BEIT GHOSAYN(4T) MAZRAAT BEIT SLEIBI(48)

Mazraal Beit Sheibl well
Ebavation: 1382 m
Flow Rate: 4.4 Lis [ Ain El Debayneh Spring |

Dapth: 630 m B
Pump Dapth: 800 m | ﬁ
Tolal Head: — m |
Pump Cap.: 80 HP

2 100 mm @: TS5 mm
Yammoune Jr > |

@: 75 mm l I

' L: 348 m
ST Mazraat Bail Ghousaym
Ground Resanyoir
Capacity: 100 m*
Elevation: 1227 m
= :.wa-l Bail Sledi 2
— Ground Resenvor Capacity: 100 m®
mm Capa 100 m? e
'Tm:DIvF'E Emdu?n: 1%0Hm Elavation: 1388 m
2 100 mm
wl'rém Y Y Type G5
Distribution lo
Mazraat Beil Ghousayn
. . . . . Distribution to
There is no available information concerning the water network of the town. Mazraal Beil Sleibi

Reservoir B47R1 (>10 years; 100 m?3): Reservoir is in good condition.

The existing water network is in very good condition and it has a length of around 9.3 km. It covers a
large area of the town.

Well B48W1 (20 years old): Well is in good condition and directly supplies the water distribution

network. It has a power generator.

Spring B48S1: No available information.

Reservoir B48R1 (<10 years; 100 m?3): Reservoir is in good condition but it is not in use.

Reservoir B48R2 (100 m?): Reservoir is in an acceptable condition. It is subject to leakage and

the valve chamber is damaged and filled with vegetation and water.
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Mazraat El Tout (49) Mazraat El Saiyed (50)
MAZRAAT EL TOUT(49) MAZRAAT EL SAIYED(50)
Mazraat El Tout well
Elevation: 1216 m
Flow Rate: § Lis Yammoune| | @ TSmm : 78 e
Depth; 500 m Spring r P> g
Pump Depth: 140 m
Total Head: 579 m
Pump Cap.: 4.5 HP
2 100 mm
W e

Mazraal Es Saiyed

B30R1 | Ground Reservoir
o |
Elevation: 1140 m

Y
Distribution to
There is no available information concerning the water network of the town. Distribution to
Mazraat Beit Matar
Mazraat Es Saiyed
Well B49W1 (5 years old): It is a newly drilled well. This well suffers from a shortage of electric >
power.
Reservoir B49R1 (5 years old; 200 m?): Reservoir is in good condition. The existing water network is in very good condition and it has a length of around 10 km. It covers a
large area of the town.
Reservoir B50R1 (>10 years; 100 m?): Reservoir is in good condition.
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Mchairfe (51) Mograq (52)

MCHAIRFE(51) MOQRAQ(52)

: 75 mem &: 100 mm
Jr_ =) 4 Jr g;r;un:: Orghmhl

Moqrag Old weall
Elevation: 1037 m
Flow Rale: 7.9 Lis
Moqgrag New wall @ Depth; 170 m
Elevalion: 1068 m Pump Daplh:— m
o 2 B3 mm Flow Rate: 17.7 Lis Total Head: 258 m
L0 m Depth: 298 m

Pump Dapth: 2T0m
Total Head: 300 m
Pump Cap.: 100 HP

Mchairfe
Ground Reservoir E:;ﬂu n:.n'
Bnpat:_lhr:_1m b Type: GS Mograg Ground Resarvoir 2
Elevation: 1174 m o shindsely
Elevation: 1070 m
A4
e W
Distribution to Distribution to BE2ET1 bl et
Mchairfa - Moqgrag
- Wikra
Magraq Tower
Capacity: 30 m?

Mot in Lise

Elevation: 1002 m

There is no available information concerning the water network of the town.

. L " The existing water network is in very good condition and it has a length of around 31.3 km. It covers a
Reservoir B51R1 (>10 years; 100 m?3): Reservoir is in good condition.

large area of the town.

Well B52W1 (35 years old): Well is old and it is in bad condition. Its building needs rehabilitation
and its electric power needs to be changed.

Well B52W2 (5 years old): Well is new and it is in good condition but it suffers from a shortage of

electric power. It is equipped with a chlorination room but it is not functioning. This well has a

power generator.

Reservoir B52R1 (5 years old; 1500 m?): Reservoir is in good condition.

Elevated tank B52ET1 (45 years old; 30 m3): Elevated tank is very old and it is in bad condition.
This elevated tank is not in use.
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Mrah El Aouja (53) Mrah El Michmichi (54)
MRAH EL AQUJA(53) MRAH EL MICHMICHI{S54)
" @ 750 man & 100 mm & B3 men
&; 50 mm &; B3 mm
-18m L:1s20m W
(i s

Mrah El Acuja
Ground Resarvoir
Capacity: 100 m® BS4R
Elevation: 1430 m m
Mrah EI Michmichi
Ground Raservoir
Capacity: 25 m?
Elevation: 1252 m
Y e Ly g
Distribution o
ﬂm%ﬁ " '; Mrah EI Michmichi

There is no available information concerning the water network of the town. There is no available information concerning the water network of the town.

Reservoir B54R1 (25 m3): Reservoir is in good condition.

Reservoir B53R1 (>10 years; 100 m?3): Reservoir is in good condition.
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Mrah Semaan (55) Nabha (56)
MRAH SEMAAN (MERSEL)(55) NABHA(56)
J & 150 mm & 150 mm Omunm‘m o B 125 mm & 100 mm ..I
S B N S T
Mabha wall & 125 mm
e Elevation: 1102m L: mom
Flow Rate: 9.5 Lis .
Dapth: 510 m
Pump Depth: 510 m|
Total Head: — m
Purnp Cap.: 125 HP
BSSR1 BEEW1 BS6R1 B56RZ
__ i PP i
Ground Resarvoir Nabha Mabha
Capacity: 100 m? Ground Reservoir Ground Reservoir
Elevation: 1439 m Capacity: 500 m* Capacity: 200 m*
& 75 men Elevation: 1252 m Elevation: 1252 m
Type: PE Y
Distribution to Distribution to
Mearsel Mabha
There is no available information concerning the water network of the town. The existing water network is in medium condition and it has a length of around 41 km. It covers a large
. - o "y area of the town.
Reservoir BS5R1 (100 m3): Reservoir is new and it is in good condition.
Well B56W1 (5 years old): Well is in good condition. No more available information.
Reservoir B56R1 (>10 years; 500 m?): Reservoir is in good condition.
Reservoir B56R2 (200 m3): Reservoir is in good condition.
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Nabi Chit (57)

NABI GHIT(57) The existing water network is in good condition and it has a length of around 34 km. It covers a large area

of the town.

Well B57W1 (>15 years): Well is in good condition but it suffers from a shortage of electric power.

It has a power generator but it is not always operational.

Reservoir B57R2 (2x100 m?3): Reservoir is very old but it is in an acceptable condition. This

[y BSTWR2
leal Well B57W2 (>15 years): Well is in good condition but it suffers from a shortage of electric power.
|
Nabi Chit wall 12 | ) Nabi Chit wall 13
Elevation: 1279 m a Elevation: 1228 m Well B57W3 (>15 years): Well is in good condition but it suffers from a shortage of electric power.
Flow Rate: 32 Lis | | Eﬂru:thm;;:amzm
Depth: 350 m ; m
Pump Depth: 258 m Well B57W4 (20 years old): Well is old and in bad condition. It is not in use anymore.
2 oo say |IEIE
Pump Cap.: 219 HP : mp Cap.: . - L "y N .
= Tyoa: 01 Thie i ; Reservoir B57R1 (2000 m3): Reservoir is new and it is in good condition. It has a chlorination unit.

Mabi Chit Old wedl
I gs7we | Elevation: 1244 m

Pump Depth: 320 m
Tolal Head: 331 m ¥
l reservoir is not in use anymore. It needs rehabilitation.

Nabi Chit well 14

: Total Head:— m
Elavation: 1273 m [ Pump Cap.:180 HP
Flow Rate: 32 Lis
Daplh: 350 m

Pump Depth: 305 m
Tolal Head: 331 m
Pump Cap.: 218 HP

Flow Rate: — Lis
'_«.‘_@) Depth: 350 m
Pump Depth: 300 m
|
v
|

Mabi Chit 1 Mahbi Chit 2
Ground Resarvair Ground Reservair
Capacity: 2000 m? Capacity: 2x100 m®
Elevation: 1282 m Elevation: 1268 m

Distribution o
b - Nabi Chit |t
- Seraaine El Faouga
g
o
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Nabi Osman (58) Nabi Rchade (59)
NABI OSMAN(58) NAEI RCHADE(S9)
Yﬂl'ml.lnﬁ 2 200 mm 2 200 mm
Spring |
Nabi Osman well 1 Nabi Osman well 2 wirom
Elavalion: 1030 m Elevation: 1031 m Twe A
Flow Rate: -— Lis Flow Rate: 4 Lis
Dapth: 100 m Depth: 80 m
Pump Dapth: 70 m Pump Depth: 70 m
Tolal Head: —m Total Head:— m
Pump Cap.: 10 HP Pump Cap.: 18 HP Nabi Rchade
Ground Resareoir
Capacity: 500 m?
Elevation: 1185 m

¥ S
Distribution to
- Nabi Rchade
- Tlaile
Distribution to
Mabi Osman
The existing water network is in good condition and it has a length of around 8 km. It covers a part of the
town.
The existing water network is in very good condition and it has a length of around 23.5 km. It covers a
Reservoir B59R1 (>10 years; 500 m9): Reservoir is in good condition.
large area of the town.
Well B58W1 (>10 years): Well is new but it is not in use.
Well B58W2: Well is in good condition but it suffers from water shortage depending on season.
Its outlet pipe is rusted and needs to be changed.
Reservoir B58R1 (>10 years; 750 m?): Reservoir is in good condition.
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Nahle (60) Qaa (EI) (61
NAHLE(60) QAA (EL)(61)
Ba0S1
' Qaa Oid wall
Elavation: 679 m
Flow Rale: 14 Lis
Dapih: 140 m
Pump Depth:127 m
v Total Head:150 m
Pump Cap.:125 HP
Chaghour Spring BEIW1
BEOS
‘ Qaa New well
Not in Use Elevation: 858 m
Flow Rate: 7.9 L's
Deplh: 350 m

Pump Dapth: 340 m
Tolal Head: 484 m
Pump Cap.: 80 HP

& 100 mm

Nahie1 Nahle 2 Nahle 3
Ground Resarvoir Ground Reservolr Ground Reservoir
Capacity: 1000 m? Capacity: 80 m? Capacity: 50 r
Elavation: 1386 m Elavation: 1386 m Elevation: 1386 m e B
Y Capacity: 1000 m?
Elevation: BBS m
A 4
Distribution to
Nahile
Distribution to
Qaa (El)
The existing water network is in good condition and it has a length of around 17 km. It covers a large area The existing water network is in good condition and it has a length of around 33.4 km. It covers a large
of the town. area of the town.

Spring B60S1: No available information. Well B61W1 (<25 years): Well was still under construction during visit time. It is not in use.

Spring B60S2: No available information. Well B61W2 (35 years old): Well is old but it is in an acceptable condition. It suffers from a shortage
of electric power.

Reservoir B60R1 (1000 m?): Reservoir is new and it is in good condition.

Reservoir B61R1 (1000 m9): Reservoir is under construction during time visit. It will be supplied
Reservoir B60R2 (80 m?): Reservoir is old but it is in an acceptable condition. with water from B61W2 well in the near future.

Reservoir B6OR3 (50 m?3): Reservoir is in good condition.
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Qarha (62) Qasrnaba (63)
QARHA(G2) QASRNABA(G3)
Waler Supply from :
+ - "”,"“" & ‘“"'“ Jr Guyoun Orghosh Bednayel Pump Station
Springs
Qasrnaba Well 2
f:?::u:h r“@\ Elevation: 1233 m
'TMHDFE | Notin Use | Fiow Rate: 2 L's
Daplh: 185 m
| Pump Depth: 150m
Total Head: 272 m
5 o Pump Cap.: — HP
L:
a1 - Qsarnaba Ground Reservoir 1 ; '
Z ——
——-F-H———m Qarha Capacily: 750 m
& 100 mm Ground Resarvalr Elevation: 1263 m
L=iraim
Qarha New wel Capacty:100 m*
Flow Rate: 11 Lis 2: 200 men
Depth: 451 m W Y Tieoi
mm:_m'" Notin Use™ [Qsaraba Ground Reservoir 2
1 Ca - 50 m?
Pump Cap. 125 H Em: 1216m
Distribution o
Qarha e ngubon to
BE3IW1 Qasrnaba Well 1
Elevation: 1169 m
Flow Rate: — Lis
Dapth: 400 m
The existing water network is in medium condition and it has a length of around 3.6 km. It covers a part Notin Use ?uzrm:— m
o T
of the town. Pump Cap.:— HP

Reservoir B62R1 (>10 years; 100 m?3): Reservoir is in good condition.

. L . The existing water network is in medium condition and it has a length of around 16.4 km. It covers a
Well B62W1 (<2 years): Well is new and it is in very good condition.

large area of the town

Well B63W1 (<5 years): Well is new but it is not in use.

Well B63W2 (30 years old): Well is very old and dry. It is not in use.

Reservoir B63R1 (>10 years; 750 m?): Reservoir is in good condition.

Reservoir B63R2 (20 years old; 50 m3): Reservoir is in good condition but it is not in use.
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Qeddam (64) Qeld El Sabeh (65)

QEDDAM(64) QELD EL SABEH(B5)

Ghyoun Orghost Jr H:iﬂ.}_r-'n ma;m Jr

CQeld El Sabeh Well
Elevation: 1432 m
Flow Rate: 4.5 Lis

Depth: 500 m
Pump Depth: 450 m
Total Head—
Pump Cap.:100 HP
2 100
\ AT

BE4R1 | Qaddam B&5SR1
m Ground Resarvoir
Capacity: 200 m*

Elevation: 1264 m CQeld El Sabeh
Wadi EI Ahmar/
Distribution 1o Gmungl Resaroir
Qeld El Sabeh = Gy e
W7 & 100 mm Wadi El Ahmar levation: m
Typa: DI

mﬂﬁmb The existing water network of Qeld El Sabeh, Ramassa and Beit Mcheik is in bad condition and it has a
am

length of around 4.6 km. It covers a large area of the three towns.

Well B65W1 (15 years old): Well is in good condition but it suffers from a shortage of electric

The existing water network is in good condition and it has a length of around 5.3 km. It covers a large power. This well is not under the supervision and operation of BWE; rather the municipality

area of the town. operates it.

Reservoir B65R1 (100 m?3): Reservoir is in good condition.

Reservoir B64R1 (>10 years; 200 m?3): Reservoir is in good condition.
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Qlaile (66) Ram (el) (67
QLAILE(66) RAM (EL)BT)
+_ — e — _I & 100 mm =
I
2 100 mm
L: 1888 m 100 s

Ytyp-l: Sanal

Ground Resarvoir Ram 1
Capacity: 100 m* Ground Reservoir
Elevation: 1390 m Capacity: 200 m®
Elevation: 1313 m
Y ?#mmr}m
Y S
Distribution to
Qlaile
Distribution o
Ram
There is no available information concerning the water network of the town.
Reservoir B66R1 (15 years old; 100 m3): No available information concerning this reservoir.
However, there is a non-used old small reservoir next to b66r1. The existing water network is in good condition and it has a length of around 5.5 km. It covers a part of

the town.

Reservoir B67R1 (>10 years; 200 m?): Reservoir is in good condition.
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Ramassa (68) Ras Baalbek (69)
RAMASSA(68) RAS BAALBEK(69)

Ras Baalbak well

Elevation: 1030 m

Flow Rale: — Lis

Depth: 50 m

Pump Dapth: 63 m

Total Head:— m Ras Baalbek 2

Pump Cap.:125 HP Ground Rasarvoir
BEOW Capacity: 1000 m?

1 Elevation; 1064 m
& 200 men B&SR2

L:485m

———— - — — —

&
¥

1]
: Slnel - G5

Mo Water Supply

— et
i
4

BESR1
Ras Baalbak 1
s ¥ Distribution to
Notin Use | Capacity: 500 m*
Demolished Elavation: 1064 m Ras Baalbek

w
The existing water network is in bad condition and it has a length of around 20.3km. It covers a large area
of the town.

Distribution to

Ramassa Well B69W1 (25 years old): No available information.
Reservoir B69R1 (55 years old; 500 m3): Reservoir is in bad condition. It needs esthetical and
structural rehabilitation or reconstruction. The pipes and valves are rusted they needs

The existing water network of ramassa is in bad condition. It covers a large area of the three towns. maintenance. This reservoir is not in use and it may be destroyed.

Well B68W1 (<5 years): Well is in good condition but it suffers from lack of water. Reservoir B69R2 (< 2 years old; 1000 m?3): This reservoir is new and it is in very good condition.

Reservoir B68R1 (5 years old; 300 m?): Reservoir is in good condition.
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Rasm EIl Hadet (70) Riha (71)
RASM EL HADET(70) RIHA(71)
Rasm El Hadet weil 283 mm & 100 mm
Elevation: 1187 m + < <4 Jr gg" ﬂwl
Flow Rate: 13 Us
Dapth: 300 m
Pump Depth: 280 m
Total Head: 300 m
Pump Cap..T5 HP
v Choon
B71R1 | Ground Reservol
Capacity: 200 m?
Elevation: 1187 m
v &: 150 mm
Rasm E| Hadet 1
Ground Resarvoir
Capacity: 200 m? W @125 mm
Elevation: 1193 m TypacPEADN
Rasm E| Hadet 2
Ground Reservoir
Capacity: 500 m?
Elevation: 1085 m Distribution to
Riha
Y S
The existing water network is in good condition and it has a length of around 3.8 km. It covers a large
Distribution o area of the town.
Rasm E| Hadet

Reservoir B71R1 (>10 years; 200 m3): Reservoir is in good condition.

There is no available information concerning the water network of the town.

Well B70W1 (5 years old): Well is new and it is in good condition. This well has a power generator.

Reservoir B70R1 (5 years old; 200 m3): Reservoir is in good condition.

Reservoir B70R2 (5 years old; 500 m3): Reservoir is in good condition.
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Saaide (72) Safra (73)
SAAIDE(72) SAFRA(73)
o e o) J @ 150 mm 2150 mm
gy B S
& 100 mm
A P

Elevation: 1122 m

¥ feeo
A
Distribution to
Saaide, Aalayk
Zaarourieh
Ras En Nabaa Distribution to
Safra
The existing water network is in good condition and it has a length of around 15.2 km. It covers a large
area of the town. - . " ,
The existing water network is in good condition and it has a length of around 3.5 km. It covers a large

Reservoir B72R1 (>10 years; 500 m3): Reservoir is in good condition. area of the town.

Reservoir B73R1 (>10 years; 100 m?): Reservoir is in good condition.
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Seraaine El Faouga (74)

Seraaine El Tahta (75)

SERAAINE EL FADUQA(74)

From Mabi Chit .J

Br4R1

N

Saarine El Faocuga Mot in Use
Capacity: 200 m?
Elevation: 1124 m

Y

Distribution to
Seraaine El Facuga

SERAAINE EL TAHTA(TS)

Saraaina El Tahia Wall 1
Elavation: 1037 m

Flow Rate: 32.4 Lis
Dapth: 2T0m

Pump Daplh: 260 m
Tolal Head: 316 m
Pump Cap.: 219 HP

Mot in Use

Saraaine El Tahta Wel 2
Elavalion: 1072 m

Flow Rate: 7.9 Lis
Deplh: 250 m

Pump Dapth:180 m
Total Head: 215 m

Pump Cap.: 35 HP

There is no available information concerning the water network of the town.

BTSSR
Reservoir B74R1 (>10 years; 200 m®): Reservoir is very old but it is in an acceptable condition. i g
Capacity: 1000 m?
This reservoir is not in use. Elevation: 1103 m

s I"\.
Mot in Uisa ™ | Saraaina El Tahta 2

Ground Resbrvoir
T—m'
Elavation: 1040 m

The existing water network is in good condition and it has a length of around 83 km. It covers a large area
of the town.

Well B75W1: Well is in good condition but it suffers from a shortage of electric power. It has a

chlorination unit and a power generator.

Well B75W2: Well is in bad condition and is not in use. Its outlet pipe is rusted.

Reservoir B75R1 (1000 m?): Reservoir is in good condition.

Reservoir B75R2: Reservoir is very old and it is in bad condition. It needs esthetical and structural

rehabilitation. The pipes and valves are rusted and they need maintenance. It is not in use.
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Siret Hanna (76)

SIRET HAMNMA(7E)

Talia (77

TALIA(7T)

Siret Hanna Weail

Elevation: 1206 m BTEW1

Flow Rate: 3 Lis Distribution to

Dapth: 550 m e e I e e i

Pump Depth: —

Total Head: — .

Pump Cap.: 35 HP BITW1
Talia Mew Well Talia Old Well
Elevation: 1042 m —@} Elevation: 1044 m
Flow Rate: 7.9 Lis 1 = Flow Rate; 4.4 Lis
Dapth: 350 m Dagth: 80 mi
Pump Dapth: 30 m Pump Depth: —m
Tolal Head: 588 m LiSm 275 mm Total Head: 86 m

. . . . . Pump Cap.: 90 HP Y L:23m Pump Cap.: 7 HP
There is no available information concerning the water network of the town. Type: Steel

Well B76W1 (< 2years): Well is new and it is in good condition.

|

ey
I
_

Talia Tower
Capacity: 50 m*
Elevation: 1045 m

BTTR1
Ground Reservolr Distribution o
Not in Use™| Capacity: 50 m? Mew Talka
Elevation: 1047 m

The existing water network is in very good condition and it has a length of around 19 km. It covers a large
area of the town.

Well B77W1 (15 years old): Well is in good condition but it suffers from a shortage of electric

power.

Well B77W2: Well is old and it is in bad condition. It suffers from a shortage of electric power. This
well needs rehabilitation.

Reservoir B77R1 (50 m3): Reservoir is very old and it is in bad condition. It is not in use. This

reservoir needs rehabilitation or reconstruction.

Elevated tank B77ET1 (50 m?): Elevated tank is in good condition.
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Taraya (78 Taybeh (El) (79)
TARAYA(78) TAYBEH (ET)(79)
BTEW1 BTEWS
3 260 3: 200 mm Yammouna
Mot in Use Mot in Uise ; i Elevation: 1166 m
Flow Rale: 16 Us
Taraya Wall 1 Taraya Well 2 Ta'fbey Olid weedl Dapth: 317 m
Elevation: 1677 m Elevation: 1698 m Molislies™ | Slevalion: te6m Pump Depth: 317 m
Flow Rala: — Lis 3: 200 mm Flow Rale: — Lis Flow Rate: 7.9 Lis Total Head: 428 m
Depth: 380 m L1000 m Depth: 630 m LRpRL 9 I Fump Lag.— e
Pump Depth: 350 m e Pump Depth: 540 m Plirse Unpc —
Total Head:— m Total Head:— m Pump Cap.: — HP
Pump Cap.: 40 HP Pump Cap.-100 HP -
BTAR1 : 100 men
oo ORI AWUULEIE I, Type: e
e BTSW1 Elavation: 1173 m -
| Caparitn 1Kt Flow Rate: — Lis .
- Elevation: 1215 m Dapth: 400 m
Pump Depth: 317 m > B
Notin Use Yei | Tolal Head: —m gl
Pump Cap.:150 HP STy
2 250 mm BracL1 jCL
Te:ol
Taybah 2
Ground Resarvair
Capacity: 500 nm?
B ©: 2125 mm @: 200 mm Elevation: 1218 m
Typa: St L
Distribution to T
Taraya
BraR1
i T
- . . : NotinUse | Taybeh ~ Haueh Barada
The existing water network is in good condition and it has a length of around 28 km. It covers a large area Ground Reservoir J - Haouch Tal Safia
Capacity: — m?® BTOS : Haouch El Mahal
4 | i
of the town. Elevation: 1208 m R ENDS - Chouah Jaloug
Spring
Well B78W1 (>5 years): Well is not in use.

Well B78W2 (5 years old): Well is not in use.

The existing water network is in good condition and it has a length of around 20 km. It covers a large area

Reservoir B78R1 (>10 years; 1000 m?3): Reservoir is in good condition. of the town.

Well B79W1 (15 years old): Well is new and it is in good condition but it is not in use yet.

Well B79W2 (>15 years): Well is in bad condition and it is not in use.

Well B79W3: Well is in good condition. It has a power generator.

Reservoir B79R1: Reservoir is very old and it is in bad condition. It needs esthetical and structural
rehabilitation or reconstruction. The pipes and valves are rusted and they need maintenance. It is
not in use.

Reservoir B79R2 (500 m3): Reservoir is in good condition but its indoor panel of water level
indicator is missing.

Spring B79S51: Spring is coming from mountains. No more available information.
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Temnine El Faouga (80) Temnine El Tahta (81)

TEMNINE EL FAOUQA(B0) TEMNINE EL TAHTA(B1)

Temnine Al Facuga weall 1 Yammouna
Elevation: 1123 m Spri

Flow Rate: 11 Lfs
Depth: 175 m
Pump Depth: 160 m
Total Haad: 350 m
Pump Cap.. 80 HP

:

Temnina Al Faouga well 2
Elavation: 1116 m

Flow Rate: 8 Lis

Total Depth: 250 m

Pump Depth: 210 m

Total Head: 250 m

fe Pump Cap.: 90 HP
Eg
Mot In Use
| ;-mninl El Flnul?ﬂ Temnine El Tahta
round Resarvol Ground Resarvoir
I mmﬂg Capacity: 1500 m*
lion: 1126 m Elavalion: 1076 m
BBORY Y ﬂr{ﬁuum
m Temnine El Facuga
Capacity: 500 m?
Elevation:1210 m
Dislribution to
'w&m Temnine El Tahta
Hay El Chenabe
Ablah Military forces
Distributionto | <
Tamnina El Faouga|

The existing water network is in good condition and it has a length of around 17.3 km. It covers a large

area of the town.

Well B81W1 (15 years old): Well is in bad condition. Pipes and valves shall be changed.

The existing water network is in good condition and it has a length of around 17 km. It covers a large area
of the town. Reservoir B81R1 (>10 years; 1500 m?): Reservoir is in good condition.

Well B8OW1 (>25 years): Well is in good condition. However, the chlorinator is not working due to

leakage in the water pipe connection and the water is delivered without filtration or treatment so
the water needs filtration especially in winter times due to turbulence. Also, the building needs
rehabilitation especially for the control room but it is operational. The generator set is supplied

with fuel from the municipality only during electrical blackouts.

Reservoir BBOR1 (500 m3): Reservoir is in good condition.

Reservoir B8BOR2 (>10 years; 50 m3): Reservoir is in bad condition and it is not in use. It needs

rehabilitation.
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Tfail (82 Wadi Faara (83)
TFAIL(82) WADI FAARA(83)
Wadi Faara wel
2 Elevation: 1380 m

i R Flow Rate: 7.9 Lis

Flow Rale: 6.8 Us P ecie s i

E.,m: ::u m Total Head: 418 m :ﬂ;a:;,ﬂ

5 m i
T:;?HBJLTMM BEZET SuppCape SOy Capacity: 50 m*
Pump Cap.: B0 HP Elevation: 1390 m
& 1Nnm'r
BE2CL1 |CL Distribution to
L J Ttail There is no available information concerning the water network of the town.
Well B83W1 (20 years old): Well is in an acceptable condition. No available information.

The existing water network is in good condition and it has a length of around 6 km. It covers a large area Reservoir B83R1 (50 m3): No available information.
of the town.

Well B82W1 (>10 years): Well is not accessible but it is in use. This village cannot be reached

from Lebanon.

Elevated tank B82ET1 (>10 years; 100 m3): Elevated tank is new and it is in good condition.
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Yammoune (84) Younine (85)

YAMMOUNE(B4) YOUNINE(B5)

Yammoune well
Beawy | Elevation: 1364 m
Flow Rale: 7.9 Us
Dapth: 50 m BESR1
FPump Depth: 25 m BESW1 m
Total Head: 165 m >>b
Pump Cap.: 25 HP Younine well @“ —
) Elevation: 1287 m | vs ko
e Flow Rate: 28.9 Lis Tooe: Sted Capacity: 500 m?
Type: DI Depth: 136 m Elevation: 1280 m
Pump Dapth: 130 m e
Total Head: 119 m - W 2200 mm
. | Type: Stoal
v Pump Cap.: 70 HP |Cl BascLi
ammoune 1
Ground Reservoir \_J
Capacity: 500 m?
Younine
&: 100
Tpan: mm'
Distribution to The existing water network is in good condition and it has a length of around 38 km. It covers a large area
Yammoune R
of the town.

Well B85W1 (20 years old): Well is in good condition. It has new power generator.

Reservoir B85R1 (>10 years; 500 m3): Reservoir is in good condition.

The existing water network is in good condition and it has a length of around 7.6 km. It covers a large

area of the town.

Well B84W1 (20 years old): Well is in good condition.

Reservoir B84R1 (10 years old; 500 m?3): Reservoir is in good condition but it is not in use because

there is no water source.
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Zabboud (86) Zraieb (87)

ZABBOUD(8B) ZRAIEB(87)

Zabboud well ot
Elevation: 856 m
Flow Rate: 4.4 Ls ——
Depth: 120m
Pump Depth: 108 m{
Tolal Head: 242 m
2 100 mm
Y L: 1628 m
Typa: DI

Ba7R1 | Zraieb

Zabboud 1 Zabboud 2 Y T
Ground Resarvair Ground Resanoir Ground Resanvoir
Capacity: 100 m® Capacity: 300 m* Capacity: 200 m*
Elevation: 876 m Elevation: 880 m Elevation: 980 m
4 Soare Y Y foeds Distribution to
Zraigb
> Distribution to
Zabboud
The existing water network is in good condition and it has a length of around 4.2 km. It covers a large
area of the town.
The existing water network is 40 years old and it is in bad condition. Reservoir B87R1 (>10 years; 100 m9): Reservoir is in bad condition. Yammoune water is not

. . . . reaching the town. This reservoir needs rehabilitation.
Well BB6W1 (45 years old): Well is in bad condition but it suffers from a shortage of electric power.

Its building needs rehabilitation. Pipes and valves are rusted and they need to be changed. This
well needs rehabilitation.

Spring B86S1: No available information.

Reservoir B86R1 (50 years old; 100 m3): Reservoir is in bad condition. It needs esthetical and

structural rehabilitation or reconstruction. The pipes and valves are rusted and they need
maintenance.

Reservoir B8B6R2 (>10 years; 300 m3): Reservoir is in good condition.

Reservoir BS6R3 (10 years old; 200 m?): Reservoir is in good condition.
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Zrazir (88)
ZRAZIR(88)
n & 100 mm & 100 mm
T >
Vi tsn

Ground Resarvair
Capacity: 200 m?
Elevation; 1445 m

VW 2125 mm

Distribution to
Zrazir

There is no available information concerning the water network of the town.

Reservoir BB8R1 (200 m3): Reservoir is in good condition.
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4 ZAHLE CAZA

4.1 Water networks

Table 4-1 summarizes the results of the data collection campaign carried out through the questionnaires
and over the phone. Twenty four municipalities were contacted. Of those, 18 answered affirmatively
regarding the existence of a water network, 1 answered negatively, and 5 did not provide any answers.
However the maps for these 6 municipalities were obtained in addition to the maps for 12 out of the 18
that answered positively. The missing maps belong to the following villages: Bouarej, Fourzol, Mraijat,
and Jdita (however these were all described by their respective municipalities as being very old and hence
maps are probably non-existent); in addition to Niha and Terbol (the network in Terbol is controlled by
the municipality which was uncooperative).

Figures 4-1 and 4-2 show that 8% of the Zahle population, representing 25% of the caza villages, is not
served by any water networks (existing or planned), while 92% of the population representing 75% of the
villages will be served by existing or planned networks.

Plans 4-1, 4-2 and 4-3 show the layout of the existing and planned water networks (whenever available)
for the caza of Zahle as a whole, the city of Zahle and the area of east Zahle respectively.

o KRED) .

Not Served
8%

Existing/Plann
ed Network
92%

FIGURE 4-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN ZAHLE CAZA

Not Served
25%

Existing
/Planned
Network
75%

FIGURE 4-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN ZAHLE CAZA
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TABLE 4-1: WATER NETWORK STATUS IN CAZA OF ZAHLE

Village Name

Information From Questionnaire/Phone Interview

Water
Network

Water Source

Network

Construction

Date (Year)

Status Of Water Network According To
Municipality

Response Of Municipality To
Phone Request
For Water Maps

Municipality promised to help but

Network Maps Availability
Status

1 Aanjar No answer No answer Yes Artesian well 1993 Network is very old (bad condition) did not follow through Obtained - existing network
Ain Kfar . . . - . Obtained - existing and planned
2 Zabad No answer No answer Yes Aanjar well 1950s Network is very old (bad condition) Not cooperative network
3 Barr Elias No answer No answer Yes No answer Very old No answer Not cooperative Obtained - existing network
; Spring & 3 new . . " . S .
4 Bouarej No answer No answer Yes wells Very old Network is very old (bad condition) Not available at municipality Not obtained
5 Chtaura No answer No answer No answer No answer No answer No answer Not cooperative Obtained - existing network
B Deir El Ghazal No Yes Yes No answer No answer * Water network is in bad condition. Did not call - data already available Setﬁg:id - existing and planned
. : " Promised to provide them but did .
7 Fourzol (El) No answer No answer Yes Fourzol well Very old Network is very old (bad condition) not follow through Not obtained
o 8 Hay El Fikani No answer No answer No Obtained - planned network
=
L]
N
* Network doesn't cover all village
. * Network is in bad condition . . .
Qaa Er Rim Veryold-60 | . . oo . A Sent maps of the planned design Planned design obtained
9 Hazerta Yes No Yes ) Maximum pipe size of this network is 2 inch - :
spring & 2 wells years old * New network was designed by arch, but st (hardcopy & softcopy) existing network not obtained
not installed
10 Jdita Yes No Yes 3 wells in Jdita Very old * Network is very old (bad condition) Did not call - data already available | Obtained - existing network
11 Maallaga No answer No answer No answer No answer No answer No answer Not cooperative Obtained - existing network
. . More than 10 | , o ” Told us they don't know where TR
12 Maksé No No Yes Jdita well years Water network is in good condition maps can be obtained from Obtained - existing network
* Network is very old (bad condition) . o victi
i Majdel Aanjar No answer No answer Yes No answer Very old * A new network was installed (funded by Told us to go to the Kuweiti fund 8223'263' d)emstmg BRI
Kuweiti fund)
' Obtained - existing network
14 Massa No answer No answer No answer No answer No answer No answer 23:i||2g|teg§;§?rw?§ne number. (main lines only)
’ and planned network
e KREDN)
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Caza

15

16

17

18

19

20

21

22

23

24

Village Name

Information From Questionnaire/Phone Interview

Water
Network

Water Source

Network

Construction
Date (Year)

Status Of Water Network According To
Municipality

* Network is very old (bad condition)

Response Of Municipality To
Phone Request
For Water Maps

Municipality promised to help but

Network Maps Availability
SIETE

Mraijat (EI) No answer No answer Yes Mraijat well Very old New pipes were mstalleq 5 years ago did not follow through Not obtained
between well and reservoir
Niha No answer No answer Yes No answer No answer No answer told us to contact CDR Not obtained
Qaa Er Rim No answer No answer Yes No answer 1990s * Network is very old (bad condition) Not cooperative Obtained - existing network
* Network covers 75% of the town.
Qabb Elias / * Pipes sizes range between 1.5" and 8". : i it
Ouadi Ed Yes Yes Yes No answer Old * Network length is around 50 km. Did not call - data already Obtalne_d existing network
N . ; available (transmission lines only)
Dellem the eastern and industrial areas of the town
don't have a water network
Qoussaya No No Yes No answer 1960 * Network is very old (bad condition) Did not call - data already available S;:;"onrid - existing and planned
. * Network is very old (bad condition) . i . Obtained - existing and planned
Raite No No Yes No answer 1960 * Not connected to all houses Did not call - data already available network
Saadnayel No answer No answer Yes Jdita well 1945 * Network is very old (bad condition) Municipality promised to help but Not obtained
did not follow through
Taalabaya - | N N N N N Refused t fi Obtained - existing network
Jalala 0 answer 0 answer 0 answer 0 answer 0 answer 0 answer efused to answer any question ained - existing networ
Taanayel : Obtained - existing network
(Deir) No answer No answer No answer No answer No answer No answer Not cooperative (only main line)
Terbol No answer No answer Yes Private well 1990s * Private network controlled by the municipality Not cooperative Not obtained
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PLAN 4-1: WATER SYSTEMS FOR CAZA OF ZAHLE
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PLAN 4-2: WATER SYSTEMS FOR CAZA OF ZAHLE - ZAHLE CITY
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4.2 Zahle Water Treatment Plant (ZWTP)
4.2.1 Plant Background

The Zahle water treatment plant (ZWTP) is located in Rassieh Street in Zahle and receives water from
the Qaa Er Rim springs and the Zoueitini Spring. Water is treated and chlorinated before it is distributed
to customers. The maximum capacity of this plant is 12,000 m3day and is intended to serve ultimately
60,000 persons at a rate of 200 liters/person/day in the year 2015. This plant serves some areas and
districts in Zahle city such as: Ouadi El Aarayech, Mar Elias, Al-Rassieh, the industrial zone, Medan,
Medan Ali, Haouch Al-Zaraan, Haret Annassani, And Barbara by gravity, while a pumping station conveys
the water to the upper areas of Zahle (namely Dhour and el Karme). It was constructed in 1967 and
rehabilitated in 1999. It is connected to the spring via a 3 km long network of cast iron 20 cm in diameter
and discharges into a 15 km long distribution network consisting of pipes varying in diameter between 15
and 30 cm. The Bekaa water establishment is in charge of operating and maintaining this plant which is
equipped with a laboratory where water quality tests can be performed. The plant is managed by a

manager and 5 assistants, and the laboratory is operated by 4 lab technicians.

4.2.2 Treatment Process

The inflowing water is first collected in a primary balance tank. It then flows through a distributing manhole
located 2 m below the tank, is divided in two equal flows, and enters two decanters from the bottom. The
flow is discharged from the top of the decanters through multi v-notch weirs into 8 channels that convey
it to the top of the three sand filters. The water percolates to the bottom of the sand bed to reach the
chlorination zone. The sand filters are backwashed immediately when the water flows on top of them.
After the sand beds, the water is chlorinated using pressured chlorine gas and then sent to the distribution

network.

PHOTO 4-1: ZAHLE WTP - PLANT SCHEMATICS

PHOTO 4-2: ZAHLE WTP - BALANCE TANK
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4.2.3 (ZPWPP) Assessment:
The plant is operating properly. At the time of the visit, it was operating at 70% of its maximum
capacity, receiving 350 m3¥hr instead of 500m3hr due to the lowered water table. The plant is
expected to operate at 100% of its maximum capacity during winter. The availability of a backup
generator (230 kva) allows the operating team to operate the plant 24/24 hours.
The following measures are recommended to improve the plant:
1- Civil works maintenance is required for the balance tank, the two decanters, the stairs and the
fences.
2- A solution to the freezing problem of the chlorination unit during winter is needed. It is
PHOTO 4-3: ZAHLE WTP - MANHOLE recommended to replace the chlorine gas with hypochlorite batched at the site to avoid the
risks of freezing and explosion of the chlorine bottles.
3- Sludge should be removed from the bottom of the decanters
4- An emergency plan must be devised in order to minimize the potential impacts of any
accidental spillage of the chlorine gas.
PHOTO 4-5: ZAHLE WTP - SAND FILTERS
% KRED)
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4.3 Zahle Water Facilities

In the caza of Zahle the layout of the water facilities, along with their assessment are included for 30
localities. The other 24 localities do not have any BWE facilities. Some of these villages are supplied with
water from another village (in which case this will be shown on the schematics of that village), while the
others rely on private wells and/or non-serviced sources or on privately acquired water. As can be seen
on some of the layouts, some facilities are not connected to the system because no information could be
obtained about their position relative to the other facilities.

In the caza of Zahle, there are reservoirs of all sizes: 30% have a capacity of less than a 100 m3, 9 %
have a capacity larger than 2000 m3, and 23 % have a capacity between 100 and 200 m? (figure 4-3). As
shown in figure 4-4, 14 % only of all the reservoirs (ground reservoirs and elevated tanks) were found to
be in good condition, 11% need minor improvements and/or maintenance, while 50% need major
rehabilitation or reconstruction. For about 25 % of the reservoirs, not enough information to conduct an
assessment could be gathered. This percentage is high due to the fact that for the caza of Zahle a number
of the facilities listed in this study were not included in the BWE original database and related
documentation. They were rather added as of late following oral communications with BWE staff and
some new informal plans that were uncovered. The wells are divided in two categories, namely functional
and non-functional. However, a functional well may need various types of improvements to become
efficient as it could be providing water intermittently or insufficiently. Overall, 27 % of the Zahle wells are
currently non-functional (figure 4-5), while 21% of them lack the information needed for proper
classification due to the same reason listed above.

In addition to the system layouts per village, the system layout of the Chamsine spring is included. It
shows the connections between the spring and the reservoirs receiving the water and distributing it to the
villages. Some of these villages are located in the cazas of West Bekaa and Rachaiya. Some of the
reservoirs shown on these layouts might actually be receiving water from other sources as well such as
another reservoir, a well, or a local spring. In this case, the information would be depicted in the specific
layout of the village where the reservoir is located. On the other hand, for some other reservoirs included
on these layouts, no information could be obtained about their locations or characteristics and hence they
are not included in the specific schematic of the village where they are located. These reservoirs are not
coded.

According to an oral communication with the BWE, the Chamsine spring water is not currently reaching
past the reservoir in Hammara due to leakage problems and some broken pipes. Instead the Sultan
Yacoub regional reservoir (system layout included in section 5.2) which receives water from the Loussi
well is distributing water by gravity using the same network to some of the villages located downstream.
Most of the remaining villages that are not currently receiving water from the Chamsine spring will in the
future receive water from the Ain El Zarqa spring system (executed but not functional yet) which is

o KRED.

included in section 5.2 of this report with the West Bekaa water facilities. The two large reservoirs in Anjar
are new. They supply water to seven localities namely Anjar, Rawda, El Marj, Barr Elias, Khiara, and
Haouch El Harime, And Istabl. However, the layout of the network connecting these reservoirs to these
villages is not available.

Table 4-2 lists the 13 springs identified to date in the caza of Zahle as being used as a water source. The
minimum, maximum, and average flows for these springs are listed along with the years for which
recordings are available and the entity from which the data was collected. In some instances, these
recordings consist of daily measurements, for others there are monthly measurements, while for some
there are only sporadic measurements. For 6 of the springs, no information whatsoever is available to
date regarding the water flow.

22000

1000-2000 9%
5% 10-100
30%

100-200
23%

FIGURE 4-3: RESERVOIRS CAPACITY IN ZAHLE CAZA (IN M?)
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Good
Condition
No Data 14% Ne?ds Minor
259 Maintenance
11%
Needs
Rehabilitation or
Reconstruction
50%
FIGURE 4-4: RESERVOIRS CONDITION IN ZAHLE CAZA
Not in Use
27%
FIGURE 4-5: WELLS STATUS IN ZAHLE CAZA
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TABLE 4-2: SPRINGS IN ZAHLE CAZA

Spring name

Village

Elevation

Min. Flow
(I/s)

Max. Flow
(I/s)

Avg. Flow
(I/s)

Comments

Ain El Chouaghir 72052 1214m Exact location unknown
Ain El Hashas Z5S1 Exact location unknown
Ain Ez Zarke Z20S1 1510 m Exact location unknown
Al Ammoury 22751 1088m Exact location unknown
Al Habis Z851 1107m Exact location unknown
337 BTD (29 Dec. 2011)
Berdaouni (Qaa EI Rim) Qaa El Rim Z10S1 1251m
40 5,610 1,258 LRA (2009-2011)
Zahle
Bhoucha (Karak Nouh) Karak Nouh 21752 1173m 4 BTD (Sep. 2009)
Bsouja (Karak Nouh) Karak Nouh 21751 1157m Dry in July
Chamsine Zahle Z6S1 900m 0 1,826 280 LRA (1967-1974, 2001-2011)
Halabiya Z29S2 1123m 27 BTD (29 Dec. 2011) - used for irrigation- exact location unknown
Qabb Elias (Ouadi El Delm) Qabb Elias 72551 987m 0 26,737 651 LRA (1967-1974,1998-2011)
Zahle Old Spring 72951 1242m 90 Exact location unknown, BTD (1 Sep. 2009)
Zoueitini Z29S3 1113m 3.3 Exact location unknown, BTD (29 Dec. 2011)
o KREN)..
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Legend:
LEGEND:
—Pp— Gravity Pipe - Existing
—ppp— Pressure Pipe - Existing
i é i Pump Station - Existing
W.TP
L L ]
oo WTP
@ Well - Existing
> Spring
il Elevated Tank - Existing
T Reservoir - Existing
CL Chlorinator
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Chamsine Spring:

. Chamsine Spring
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* Rawda,
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Anjar (1) Ablah (2)
ANJAR (1) T
Elavation: B3 m
Flow Ratba: Z Vs
Depth: 120 m
Pump Depth: 110 m
Tolal Head: 215 m
Pump Cap.: B HP
Anjar Wall 1 Pt
Elevation: 8925 m Zwn 1R
Flow Rate: 36.1 Vs el ol
Depth: 131 m — v el — — picly:
Pump Depth: 65 m - 200 mm T Elevation: §74 m
Total Head: 40 m Ty Otest Eﬁ;ﬂ“_"‘:
Pump Cap.. 30 HP I Fiow Rate: 15 Us
I @: 22150 men pm: ot D_aplh
Anjar Well 2 ziwz V Tyve: Siow Total Haad: —
Elavalion: B87 m o] P I
Flow Rate: 40.3 s -
Dapth: 126 m
Pump Depth:14 m rre—— o
Total Head-— Distribution to AL E1 Nay Wal
Pump Cap..180 HP Anjar _t
|Dillﬁbl.lﬁcﬂ L]
S ST R e .H— T e e L e Abilah
Supply to E| Marj,
fis Rawda,Barr Elias, Khiara,
Haouch El Harima
Anjar Ground Resanaoir i i Anjar Ground
rou round Resenvoir
5 : Ablah Dalloul Wail Ablah Graden Wal
Capacily: 3,875 m Capacity: 3,875 m* Elavation: 927 m Elevation: 844 m
Elevation: 874 m Elavation: 874 m Flow Fate: — Fri )l Flow Fale: — iz
_l Dapth: 200 m @ Dapih: B0m @
Water Supply from e ST Purmp Daplih: 180 m Purnp Dapth: TOm
Chamsine Spring Jr —>hb> Total Head: — MBitary use only Tolal Head; — Mol in Lise
2: 500 mm Pump Cap.: 7.5 HP Pump Cap.: & HP

The existing water network is in very good condition and it has a length of around 27 km. It covers a large The existing water network is in medium condition and it has a length of around 9 km. It covers a part of

area of the town. the town.

Well Z1W1 (15 years old): No information available. Well zZ2W1: Well is used only for military purposes. There is no direct water outlet.

Well Z1W2 (75 years old): No information available. Well Z2W2: Well is not in use.

Well Z2W3 (20 years old): Well is in bad condition and it suffers from a shortage of electric power.

Reservoir Z1R1 (>65 years; 1200 m?): Reservoir is old. Its pipes are rusted. This reservoir needs

structural and architectural rehabilitations. It was constructed 10 years ago.

Reservoir Z1R2 (3875 m3): Reservoir is new and it is in good condition. Well Z2W4: Well is new and it is in good condition.

Reservoir z1R3 (3875 m?3): Reservoir is new and it is in good condition. Elevated tank Z2ET1 (>15 years; 200 m3): It was constructed in year 1998. It is not in bad condition

but it needs structural rehabilitation.

o KREDD..
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Ali En Nabhri (3) Barr Elias (4)
ALI EN NAHRI (3) BARR ELIAS (4)
Ali En Nahri Well 2
Elevation: 955;: Zawz
Flow Rate: 29 Distribution to Wate from
Depth: 280 m @— — — —PpPpPp— — — —AIEnNan mrMHw > Distribution to
Pump Depth; 250 m Part of Ryz Supplied from Chamsina ¥ S0 Barr Elias
Total Head: — Spring
Pump Cap.: 125 HP
All En Nahri Well 1
Elevation; 857 m ZIW1 ZAET1
Flow Rate: 30 Vs Distribution
Depth: 160 m @— — — —PpPpPp — — — — Al En Nahri
Purnp Daplh: 155 m 2 250 mm Part of Ablah |
Total Head: 210 m - | Barr Elias Elevated Tank
Pump Cap.: 125 HP Mot in Use  |Capacity; 200 m*
Elevation: 873 m
The existing water network is in medium condition and it has a length of around 16 km. It covers a large The existing water network is in very good condition and it has a length of around 82 km. It covers a
area of the town. large area of the town
Well Z3W1 (>15 years): Well is very old but lately it was rehabilitated. It is not equipped to take Elevated tank Z4ET1 (200 m3): Elevated tank is not in use.
electricity from the power point. Power will be supplied to the well by a private generator.
Well Z3W2 (10 years old): Well is in good condition. It was constructed in year 2007. A room
contains two reservoirs 2 m? each. Also there is a very old reservoir with a volume of 10 m3 but it
is not used.
3
a
w
[
[
=
w
=
(7]
(7]
L
n
(7))
<
i
o KRED) . ==
MAY 2015 PAGE 103 OF 189 é




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

WATER SYSTEMS ASSESSMENT REPORT

o KRED) .

MAY 2015

P-1211
Bouarej (5) Chamsine (6)
BOUAREJ (5) CHAMESINE (8)
Bouaraj Old Wall
Elovation: 1477 m ZEW1 |Ain El Hashas Spring| Chamesine Well 2 Chamsine Well 1
Flow Rate: — Elgvation: 819 m Elgvation: 819 m
Depth: 110 m @- — zsst Fiow Rate: 50 Us Flow Rata: 60 Us
Pump Depth: 100m [ l Depth: 20 m Depth: 20m
Tolal Head: — I Pump Depth: 14 m Pump Depth: 14 m
Pump Cap.: 27 HP Total Head: 17 m Total Head: 17 m
Pump Cagp.: 200 HP Pump CGap.: 200 HP
I Z5R1
[— — —PpPpp— Bouarej Ground Reservoir
2; 50 mm Capacity: 50 m?
| LT Elevation: 1373 m L;
Chamaine Well 3
Bouare] New Wall Z
Elevation: 1477 m 75W2 | e = Elevation: 819 m
Flow Rate: — | Type: HOPE Fiow Rate: 50 Us
Depth: 120 m @— Dapth: 20 m
Pump Depth: 110 m _I:’ﬂnlr;lm Dnn‘ﬂ‘ﬁ;-ﬁ m
T Distribution to Pu - 200 HP
Pump Cap.; — Bouarej mp Cap.:
|Chamsine Spring and Wells|
Bouarej Exploded Well
Elevation: — Z5W3
Flow Rate: —
Depth: 120 m @
Pump Dapth: 110 m Exploded
o ot _[Suppiy Ain Kferzabed,
v Chamsine Pump Station | [ | Raite, Deir £ Ghazal
T Oparational Pumpsa
Elevation: 1320 m ] g;:pglrm El Marj, Rawda,
The existing water network is in bad condition and it has a length of around 8 km. It covers a large area m:ﬁrﬂu HP | ..: H:'mm:f m"'n“"“
of the town. PR aphe I
s
Well Z5W1 (20 years old): No information available. J Z1R2 Z1R3
Well Z5We2 (5 years old): No information available. Arjar Ground Reservalr Anjar Ground R =
Capacity: 3,875 m* Capacity: 3,876 m*
Well Z5W3 (>20 years): Well is not in use anymore. : | Elavation: 374 m
Spring Z551: No information available. —br— — J
Reservoir Z5R1 (50 m3): No information available.
2Pumes __ __|Supply to Rachaiya,
L mﬂ ol West Bekaa Villages
Wells Z6W1 (<5 years) & Z6W2 (<5 years) & Z6W3 (<5 years): Wells are in good condition. Er.c;
a
Spring Z6S1: The estimated safety yield for this spring is about 214 I/s. =
=
Pump station Z6PS1: Pump station is old but it is in good condition. &
2
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Chebrqieh (7) Fourzol (8)

CHEBRQIEH (7) FOURZOL (8)

Al Habis Spring
Elevation:1107 m

=

Fourzol Well 1
Elevation: 1110 m
Flow Rate: 5 I's

Chebrgieh Elevated Tank l:llhan:rlhul_m: J.% m o b
Capacity: 50 m* h:
Elevalion: B68 m Total Head: — o

Pump Cap.: 30 HP 28R1[F o
2:50mm iy ﬁﬂ Resarvoir
Type: Steal 5 { Capacity: 100 m?

2: 100 mm Elevation: 1040 m
L: 1485 m
Fourzol Well 2 Type: Steel

Elevation: 1110 m
Distribution to Flow Rate: 5 U's @:250mm
Chebrgieh Tabet Depth: 70 m Type: Elomite
Pump Depth: 19 m
Total Head: —

Pump Cap.: 20HP

B8
3§

Z
B

Distribution to
Fourzol Tabal

The existing water network is very old (more than 30 years) and it is in bad condition. Most areas of this

village are industrial. There is a problem regarding water supply between Chebrgieh and surrounding o o . _
i The existing water network is in bad condition and it has a length of around 21 km. It covers a large area
villages.
g of the town.

Elevated tank Z7ET1 (>60 years; 50 m3): Elevated tank is very old and it is not in use because

Well Z8W1 (>45 years), Well ZBW2 (>45 years), Spring Z851, Reservoir Z8R1: no information
available.

no water source exists.

o KREDD..
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Haouch El Oumara (9)

HAOUCH EL OUMARA (9) A new network was installed and it is in excellent condition. It covers a large area of Haouch el Oumara

Distribution to Haouch El Oumara Well Z9W1 (15 years old): Well is not in bad condition but it suffers from a shortage of electric

El Basatine, Extension to Boulevard Zahla,
Ksara, Stargale Area, and pumping to villas a
nd high Ksara and High Hacuch Areas

Z9R1
<
Haouch El Oumara

New Reservoir |I |
Capacity: 2000 m?
Elevation: 1032 m || [

power. It was constructed 30 years ago.

Supply water to the High
Areas of Haouch El Oumara
With two booster pumps
with capacity of 8 Us and
powear batweean 5-6 Bar

Well Z9W2: Well is not in bad condition but it suffers from a shortage of electric power. It was

constructed 10 years ago.

Well Z9W3 (>15 years): Well is under rehabilitation but it suffers from a shortage of electric power.

There is a private generator that supplies power only for the BWE offices located near the well

station. Also there is a chlorination system but it is not functioning. This well was constructed 20

years ago.

Haouch El Oumara Old Res. Reservoir Z9R1 (>10 years; 2000 m?®): Reservoir is not in very bad condition, but it needs

Motin Use |Capacity: 175 m?
Elevation; 1018 m

rehabilitation. A fence must be constructed to protect the facility.

Reservoir Z9R2 (175 m9): It is in very good condition; however it needs some minor maintenance

(changing some valves, pipes...). This reservoir is not in use anymore.

Lyces Well 2 Yoyo Well
Elevation: 900 m Elevation: 900 m
Flow Rale: 35 Vs Flow Rale: 18 Vs
Depth: 125 m Depth: 125 m
Pump Depth: 120 m Pump Dapth: 125 m Pump Dapth: 100 m
Tolal Head: 165 m Total Head: 165 m Total Head: S06 m
Pump Cap.: 125 HP Pump Cap.: 125 HP Pump Cap.: 100 HP

o KRED) .
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Hazerta (10) The existing water network is in bad condition and it has a length of around 18 km. It covers a large area
of the town.
HAZERTA (10)
Well Z10W1 (>5 years): Well is in acceptable condition but it suffers from a shortage of electric
Hazerta Well 1 Hazerta Well 2 It t ted 10
z10w1 | Elevation: 1466 m Elevation: 1466 m power. It was constructe years ago.
Flow Rate: 1 U/s Flow Rate: —
Depth: 260 m Depth: 260 m . ; ;
Pump Depth: 240 m Purtip Depth: - Well Z10W2 (>5 years): Well is not in use.
Total Head: 198 m Total Head: -—
Pump Cap.: 2.5 HP Pump Cap.: 5.5 HP Spring Z10S1: Its buildings and fences are partially destroyed. No more available information.
Z10w2
e Reservoir Z10R1 (>25 years: 500 m?9): Reservoir is in good condition. lts valves need minor
2;‘;;@‘5@ ] e Mot in Use rehabilitations. This reservoir is not in use.
Elevation: 1406 m Z10R2 |
Z10R1 I Reservoir Z10R2 (>40 years; 150 m3): Reservoir is old. Valve chamber of this reservoir is not
Su water . . . . er ot .
s to gps?naﬂ area accessible. It is subjected to leakage. It needs esthetical rehabilitation and some maintenance.
E:;ﬂm | in Hazerta
=+ |Qaa El Rim Spring
| |Elevation: 1245 m
| | Flow: 337 Iis (29 Dec. 2011)
& 76 mm
Léwm W
Type: Steel |Entrance of Catchment Works|
2 Operational Pumps & 150 rm
] 1> - BN
Flow: 12.5 s _ N — - —
o Capacity: 300 m f;;?:“
Elevation: 1242 m Type: Steel Mat in Use
Caa El Rim
I Ground Reservair 1
Z24R2 Capacity: 500 m®
| m Elevation: 1560 m
o
Qaa El Rim y E
Water Supply from
B 50 mim Caa El Rim well Ground Reservoir 2
L2210m W 22401 Capacity: 150 m*
Type: Steol Elevation: 1358 m
2 50 mm
L: X075 m
Typa: HDPE
——p——{ Distribution to
Hazana
g
o
7
n
(7))
<
i
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Hoshmosh (11)

HOSHMOSH (11)

Hoshmosh Wall
Elevation: 852 m
Flow Rate: 20 Vs
Depth: 282 m

Pump Deplh: 280 m
Total Head: 350 m
Pump Cap.: 125 HP

Supply Rayak
E%Tﬂ{iﬁunﬂ

There is no water existing network in this town. Water is transmitted from Hoshmosh well to Rayak
elevated tank.

Well Z11W1: This well was constructed in year 2003. It is in good condition but it suffers from a
shortage of electric power; however, its chamber needs some minor maintenance.
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Jdita (12)
JDITA (12) The existing water network is in bad condition and it has a length of around 14.5 km. It covers a large
area of the town.
Well Z12W1 (50 years old) & Well Z13W3: This well is constructed 50 years ago. It is in
Supply Makse . . .
- m* — T T |Reservoir acceptable condition but it suffers from a shortage of electric power.
Typa: Fonbs
l Well Z12W2: This well was constructed 20 years ago and rehabilitated in year 2010.
Jdita Wil 1
Elevation: 1041 m I It is in good condition but it suffers from a shortage of electric power. A same transformer is used
Flow Rate: 100 s
Depth: 101 m e l for the three wells.
Pump Depth: 70
Total Head: 188 m r@"_ — by — . _ P . . . L
Pump Cap.: 250 HP gl Reservoir Z12R1 (>45 years; 500 m?3): This reservoir was rehabilitated in year 1997 and it is in
Typa: Fonbs

good condition. Some of its pipes are rusted and need to be changed. This reservoir needs some
minor maintenance.

Z12R1
Jdita Ground Resansoir
Capacity: 500 m*
Elevation: 1080 m
1 @: 250 mm
Py Type: Etama |

Jdita Well2 R — m —

Elevation: 1024 m Type: ol

Flow Rate: 100 Vs

Depth: 120m Distribution ko

Pump Depth: 100 m Jdita

Total Head: 198 m

Pump Cap.: 230 HP

Jdita Well 3
Elevation: 1027 m
Flow Rata: 100 Vs

Depth: 100 m

Pump Depth:B80 m I

Total Head: 198 m Distribution o
Pump Cap.: 185 HP I.—- — — — — m—- — — — smrmyd' Chiaura, i
Taanayel and Taalabaya

o KRED) .

MAY 2015 PAGE 109 OF 189

WATER ASSESSMENT REPORT



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT
P-1211

Karak Nouh (13) El Karme — Dhour (Upper Zahle) (14)
KARAK NOUH (13) EL KARME - DHOUR (UPPER ZAHLE) (14)
Bsouja 5 Bhoucha S
Emmmrm Elavation: 1“1":'?:41 Dhour Zahle Well
Dry in Flow: 4 lis Elevation: 1262 m
L1381 Z1382 Flow Rale: 25s
Z14W1
i 100 mam 2 #00
L-§3dm IL: Z240m
Typo: Shoal Ty Shesal
‘Waber Supply from
Maallags Reservoir 21 *
"I o Laam Dhour Zahle Reservoir
L | Capaeity: 400 m? Z14PS4 Waler Treatment Plant
| Elevation: 1287 m
Z14R1
EF 100 mm & 28 mm -
Wooae Y Y e RS
@ 40 mem Typa: D)
L: &80 m
Typi: HIDPE
o @ &0 mm
L: 380
______ Y 'll"“;mcl:l:'I
Z13R2 () Karak Old Reservor
Capacity: 35 m*
Elevation: 1038 m
Z14R2
ot El Karma Resarvoir
g - Capacity: 25 m?
Topec it |D'"M"f:ﬂh“ Elevation: 1167 m
n—— I Hay Zalnaddine
@ Karak Neuh Wel 2: 40 mm
Mot in Mot in Uisa | Elevation: 944 m W L H80m
Flow Rale: 4.4 s Typoc D
El Karak Resarvoir| Depth; 115m
Capacity: 200 m® Pump Dapth; 80 m
Elavation: 1013 m Tokal Head: 198 m
Pump Cap.: 17 HP
Distribution o
El Karme
The existing water network is very old (more than 30 years) and it is in bad condition. This network
includes only two main pipe lines.
Well Z13W1 (50 years old): Well is not in use because it is muddy. It needs cleaning and There is an old network in El Karme but it is in acceptable condition.

rehabilitation or new boring. A chlorination room exists but it is not equipped.
Well Z14W1: No available information.
Spring Z13S1: this spring was dry during visit time.
Pump station Z14PS1: Pump station is old. Some pipes are rusted and they need to be changed.

This pump station needs rehabilitation.

Spring Z13S2: This spring has a flow around 4 I/s (in September 2009). No more available
information.

Reservoir Z13R1 (200 m3): Reservoir is very old but it is in bad condition. Its pipes are rusted and Water treatment plant Z29WTP1. Refer to Zahle water treatment plant section.
need to be changed. This reservoir needs structural and architectural rehabilitations or
reconstruction. This reservoir is not in use anymore.

Reservoir Z14R1_(>60 years; 400 m?9). Reservoir is very old. It needs rehabilitation or
reconstruction.

Reservoir Z13R2 (35 m3): Reservoir is very old. No more available information.

Reservoir Z14R2 (25 m?3): No available information.
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Kfarzabad & Qousseya (15) Ksara (16)
KFARZABAD & QOUSSEYA (15) KSARA (16)
e —$PP — | Distribution to Kfarzabad
Ksara Well
Water Supply from :— - - Elevation: 900m
Chamsine Spring Flow Rate: 17.7 s
Pump Depth: —
L Distribution to Tula!lpl-ﬁaud: 290 m
=— =P — — Qousseya, Raile, Massa, Pump Cap.: 80 HP
Deir El Ghazal and
Aln Kfarzabad Metworks
The existing water network is in very good condition and it has a length of around 48 km. It covers a Water is supplied from Haouch El Oumara new network.
I f th .
arge area of the town Well Z16W1: well is not in use. It has a chlorination system.
%
o
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Maalaqga (17)
MAALAQA (17) The existing water network is in bad condition and it has a length of around 20 km. It covers a large area
of the town.
Well Z17W1 (>5 years): Well is old but it is in acceptable condition. The panel board is far from
: the well and it suffers from a shortage of electric power. This well needs fence and security.
Maallaga Resarvoir 1
: 500 m? . o "
mﬁ;: 1072 m Well Z17W2 (5 years old): Well is old but it is in acceptable condition. It suffers from a shortage
Z17R Fal of electric power and it is subjected to leakage. This well needs fence and security. It has a
o m: o chlorination unit but it is not operational. This well needs rehabilitation.
Maallaga New Well . . o )
Distribution lo Elevation: 915 m Well Z17W3: Well is very old. It suffers from a shortage of electric power and it is subjected to
Maslaga | ¥ Flow Rate: 35 Vs _ _ _ _ o
Dapth: 200 m leakage. This well needs fence and security. A new pump must be installed instead of the existing
Pump Depth: 1150 m . . . I
lr:cammk ;qﬂ_un PS Z17Ps1 Z17R2 Pump Cap.: 175 HP one because the last is not working. This well needs rehabilitation.
: 4
Elevation: 1,077 m| G — _ o -
Maallaga New Reservoir Well Z17W4 (<2 years): Well is new and it is in good condition.
| I Gapmitr;.mw
| Elevalion: 1077 m Pump station Z17PS1 (<2 years): Pump station is new and it is in good condition.
Distribution to |
Karak Nouh | . . —
Reservoir Z13R2 B | Reservoir Z17R1 (>15 years; 500 m?): Reservoir is very old but it is still in use due to shortage of
| storing units. Its pipes are rusted and need to be changed. This reservoir needs rehabilitation.
| Reservoir Z17R2 (3000 m?): Reservoir is new and it is not in use yet. It was supposed to be fed
by Zahle treatment plant. A new chlorination equipment and building was built. However, the
connecting pipes between Zahle WTP and this reservoir are very old and need to be changed.
Salib EI Ahmar Well Kuwaiti Well
Elevalion: 813 m Elevation: 813 m Elevation: 913 m
Flow Rate: 25 Us Flow Rate: 20 Vs Flow Rate: 18 Vs
Deplh: 125 m Depth: 200 m Depth: 200 m
Pump Depth: 100 m Pump Depth: 125 m Pump Dapth: 100 m
Tolal Head: 220 m Total Head: 286 m Total Head: 286 m
Pump Cap.: 150 HP Pump Cap.: 125 HP Pump Cap.: 125 HP
3
a
w
"
=
<
L
=
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Majdel Anjar (18) Makse (19)
MAJDEL ANJAR (18) MAKSE (19)
Z1aw1
-
Majdel Anjar Well |
Elevation: 995 m
Flow Rate: 16.6 U's
Daptn: 400 m
Pump Depth: 300 m
Total Head: —- Z19R1
Pump Cap.: 100 HP| Walar 5 from P R Makse Ground Resarvoir
mwmw _m_ _@ Capacity: 100 m*
| L: 1786m Elevation: 1060 m
Ziar1 Typa: Staal
|_ e T ©: 100-125 mm
— s
Majdel Anjar i3 Thene
I Ground Resarvodr 1 Y Tipu stea
Capacity: 500 m?
I Elevation: 1095 m
Distribution to
& sz5 _ Distribution to i
R | Pl Majdel Anjar
| |
| The existing water network is in good condition and it has a length of around 4 km. It covers a large
. area of the town.
L-1reom | Majdel Anjar .
g;::;:?mﬁ'z Reservoir Z19R1 (>45 years; 100 m3): Reservoir is old. It needs some maintenance and
Elevation: 1030 m | . Cer s
| esthetical rehabilitation.
i an o — L —ohr— 2
hamsine P. — — ) E— R E—— R T A—
(2 pumps 50-60 HP) +- @ 300 emm
Typac Slesl

The existing water network is in very good condition and it has a length of around 77 km. It covers a
large area of the town.

Well Z18W1 (>5 years): This well was constructed 7 years ago. It is not in bad condition but it

suffers from a shortage of electric power.

Reservoir Z18R1 (55 years old; 500 m3): Reservoir is old and it is in bad condition. It needs

esthetical and structural rehabilitations.

[

Reservoir Z18R2 (>25 years; 200 m?): Reservoir is very old and in bad condition. It needs g

. i

reconstruction. -

&

-
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Mrayijat (20) Naby Ayla (21)
MRAYJAT (20) NABY AYLA (21)
Aln Ez Zarke Spring| Aln E1 Chouaghir
Elevation: 1510 m Elavation: 1214 m
A4 A 4 i
Ground Resarvair 1
Naby Ayla Well Capacity: 75 m®
Elevation: 1127 m Elevation: 1087 m
@: 50 e Flow Rata: =
LT':’;::M Y Depth: 140 m 21w Z2R1 T
Mrayjat Well Pump Depth: 130 on
Elevation: 1250 m Tola Moot — — - — > Naby Ayla
Flow R-;;;“T — Pump Cap.: 25 HP o
Pump Depth: 270m| W e Ci Tipe tRove I Z21R2
Total Head: — @ > Type: Shea L =
Pump Cap.: — : - el
Ground Raservelr Naby Ayla
Capacity: 75 m® L J Ground Reservoir 2
Elevation: 1237 m Capacity: 35 m*
Elevation: 1078 m
Z20R1
Mrayjat Ground Reservoir 1 M
Capacity: 50 m?
Elevation: 1166 m
v
The existing water network is in good condition and it has a length of around 1.5 km. It covers a small
Z20R2
part of the town.
u-: m Mmayjat Ground Reservoir 2
: 50 Frem Capacity: 50 m? . i '
wﬁh v Elevation: 1112 m Well Z21W1 (55 years old): Well is not accessible.
& 50 mm
i A Reservoir Z21R1 (75 m3): No available information.
Distribution to ] . . .
|—K| Mrayjat Reservoir Z21R2 (35 m?). No available information.
TS Z20R3
Qabb Elias Spring @
Elevation: 1309 m Mrayjat Ground Reservolr 3
NOT 1N Capacity: 10 m?

No available information.

Well Z20W1 (>10 years), Springs Z20S1, Z20S2, Reservoirs Z20R1, Z20R2, Z20R3 & Z20R4:
No available information.

WATER ASSESSMENT REPORT
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Nassreh (22) Niha (23)
NASSREH (22) NIHA {23)
Nassreh Regional
Ground Resarvoir 1
Capacity: 750 m*
Elevation: 1062 m Fo081
F——pp — MY, [
2 200 mm
L: 1370 m
I Typa: DI Niha Ground Reservair
Capacity: 50 m?
| Niha Well Elevation: 1140 m
Elevation: 1143 m Z23W1 2R
| Flow Rate: 10 Us
Depi Z10m — — — o — — ™Y
I Pump Depth: 145 m @100 mm
Nassreh Well Tolal Head: — L: 847 m
Emﬂﬁﬂn: m‘ im @_ ety _I Pump cwl: m HP Typa: DI
Flow Rale: 28 Vs v
Depth: 325 m
Pump Dapth: 300 m I
Tolal Head: 388 m
Pump Cap.: 150 HP | Distribution o
I Niha
Waler Supply from| | | Distribution to
Yahfoufa Spring | [~ > — —Ppr— — — Hay L Fikeini
The existing water network is in bad condition and it has a length of around 12 km. The existing water network is new (year 2013) and it is in a good condition.
Well Z22W1 (20 years old): Well is in good condition after it was rehabilitated lately this year. It is Well Z23W1 (>10 years): Well is not accessible.
suffer from a shortage of electric power and there is no chlorination unit.
g P Reservoir Z23R1 (50 m3): No available information.
Reservoir Z22R1 (750 m3): No available information.
g
’
[72]
2
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Qaa el rim (24)

QAA EL RIM (24) The existing water network is in bad condition and it has a length of around 10 km. It covers a large area
of the town.

Gaa E1 Rim Wall Well Z24W1: well supplies water to Hazerta village. Well is in acceptable condition.

Elevation: 1241 m

m;"' Pump station Z24PS1: pump station is very old. It includes a pump chamber, chlorinator and

?:;,‘Hrm“':'m"‘} monitoring room. It contains 4 pumps. Two of them pump water to Qaa El Rim and Hazzerta

rume Cap A HE respectively, and the other two are standby pumps used for emergency.

Reservoir Z24R1 (15 years old; 500 m?3): reservoir is not in use. Valve chamber of this reservoir

is inaccessible. It needs aesthetical rehabilitation.

Reservoir Z24R2 (45 years old; 150 m?9): reservoir is old (more than 40 years).valve chamber of

this reservoir is not accessible. It is subjected to leakage and the water indicator is broken. This

reservoir needs some minor maintenance.

Qaa El Rim

Gaa Er Rim | _m e Ground Resarveir 1

2 Operational Pu _— Capacity: 500 m*

2 Standby Pumps * r Elevation: 1560 m
f & 100 rmen

Distribution to
> CQaa El Rim
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Qabb Elias (25)

- —

QABB ELIAS (25)

Qabb Elias
Ground Resarvoir 4
Capacity: 750 m®
Z25R4 |Elevation: 1055 m

>

The existing water network is in bad condition and it has a length of around 3.5 km. It covers a large area

of the town.

Well Z25W1 (20 years old): Well is not in bad condition but it suffers from a shortage of electric

power.

constructed next to it but it is still not in use.

Reservoir Z25R2 (2x100 m?): Reservoir is in good condition. Some minor maintenance was done

Qabb Elias New Well
Elevation: 1030 m & 100 S B . . o .
Flow Rate: 10 s -—— g J mn;uﬁ: Well Z25W2 (<2 years old): Well is new and it is in good condition. Its pump is solar powered.
Depth: 130 m Wadi El Del
Pump Depth:110 m Gabb Eias Spring Z25S1: The estimated safe yield adopted for this spring is about 341 I/s.
L, | Ground Reservoir 1
Pump Cap:60 HP Capacily: 2x30 m? . . . . L
| Elevation: 1055 m Pump station Z25PS1: Pump station is old and needs some minor maintenance because it is
| Y subjected to leakage.
* Reservoir Z25R1 (2x30 m?3): Reservoir is very old and still operating but it is not in bad condition.
Its valve chamber is inaccessible. It needs some minor maintenance. A new reservoir was

lately for valves and pipes. Its roof shall be cleaned from debris.

Qabb Elias & 150 mm

Ground Reservoir 2 B Du"t"l I"::E . v

EHRay Syt Reservoir Z25R3 (50 m9): Reservoir is very old but still operational. Some valves and pipes need
Qabb Elias Wel EMiion: 505
Elevation: 878 m | to be changed. Chlorine cylinders are missing.
Flow Rate: 28 Vs
Depth: 180 . - e .
pﬂ: MTMGM I Reservoir Z25R4 (750 m9): Reservoir is new but it is still not in use.

€ 200 & 4 x 100 mm
Total Head: 212m L L:70m
Pump Cap.: 150 HP -q“ _l
I Qabb Elias Pump Station
Z25P51 Elevation: 962 m v
| [Flow1:8 Us
R Power: P1: 25 HP

Gabb Eias _ P2: 15 HP

Ground Reservoir 3

Capacity: 50 m*

22551 Elevation: 962m | Late
s -
E—— = S 2 300 mim

Walter Supply from Typ: Stoel

Qabb Elias Spring
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Rayak (26) Saadnayel (27)
RAYAK (26) SAADNAYEL (27)
Rayak Elevated T
Capacity: 150 m?
71 LE b L Z2781 Z2TR1
o
2 150 mm
e e I S -
Elevation: 1088 m Capacity: 100 m? '-
| Elevation: 880 m
| Distribution o
Z2851 Mo Wdar gy I Saadnayel
Yahfoufa Spring E
From Baalbeck nmJ | B = mﬁm | L] PSR
L: 13738 m Ay
| Water Supply from Distribution to
| M| 4 — — —pr— — — {2
Water Supply from Jr_ |
Ali En Nahri Wall — — —ppr— — —
Saadnaysl Well
Elavation: 880 m
Flow Rale: —
Depth: 150m Z2TW1
Pump Dapth: —
Total Head: —
Pump Cap.: — NotIn Use
Rayak 2nd Well Rayak Old Wel
Elevation: 845 m Elevation: 850 m
Notin Use | Fiow Rate: 2 Vs Flow Rate: — Notin Use
Depth: 312 m Depth: 324 m
Pump Depth: — Pump Depth: 80 m
T:'talp Hmpd;am m T::';I.taalFII HaaElr— The existing water network is in bad condition and it has a length of around 13 km. It covers a large area
Pump Cap.: 15 HP Pump Cap.: 75 HP
of the town.
The existing water network is in good condition and it has a length of around 13 km. It covers a part of Well 2Z27W1 (20 years old): Well is neither operational nor equipped. Its room is full of water due
the town. to leakage. It needs rehabilitation.
Well Z26W1 (30 years old): Well is in acceptable condition, but it is not in use. Spring Z2751: No available information.
Well Z26W2 (30 years old): Well is in acceptable condition, but it is not in use. Reservoir Z27R1 (100 m®: No available information.
Spring Z26S1: Spring is tainted with nitrate and it is not supplying water to
Rayak elevated tank anymore. This spring is located in Baalbeck casa. It has a chlorination room )
with no chlorination units. Its main valve is subjected to leakage. §
i}
Elevate tank Z26ET1 (150 m9): Elevated tank is in acceptable condition. Its pipes are rusted and ;
need to be changed. This elevated tank needs minor maintenance. <
73
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n
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Terbol (28 Zahle (29)
TERBOL (28) ZAHLE (29)
Terbol Well 1
Flow Ral:n:afam Berdaouni Spring 21081 i
Depth: 96 m Elevation: 1245 m v | Iﬂhhﬂiqsmm
Pump Depth: 90 m Distribution to Flow: 337 Us L
- = B " (29 dec. 2011) Flow: 90 Lis
Total Head: Tarbel (1 Sept. 2008)
Pump Cap.: B0 HP fm’:" o
Type: Fonts
ez | A 4
Type: HOPE
@ 250 mm
L: 130 m
Type: HOPE
]
Terbol Wall 2
Elevation: 827 m Z2EW2 fﬁ:m v
Flaw Rale: — Distribution ta Type: DI
m;zﬂam1m @— P — H:r Terbol Through Fountain
MI: m @: 60 mm : 76 mm
Toupl-lm.-— Type: Plastic
Pump Cap.: 10 HP
- rul R g
H m m
Tt s Distribution to Zahle
and ils surrounding
|
Halabiya Spring
The existing water network is in medium condition and it has a length of around 7 km. It covers a large Elevation: 1123 m
. Zoueilini Spring 2: 150 mm 2 150 mm 2: 150 mm Flow: 27 Lis
area of the town. There are two formal wells in the town but they don’t meet the people’s water needs. Elavalion: 1113 m Y bl | Al {Fzg -I:.ac.:qum
, Flow: 3.3 Us rrigation
Most of terbol people have their own wells. (29 dec. 2011) -
Well Z28W'1 (30 years old): Well is tainted with nitrates and it needs rehabilitation. The people of [ 1 3
Yy Typa:
the town uses this well only for domestic purposes.
Well Z28W2 (10 years old): Well is not connected to a network; however it supplies water to people
through a fountain located in the town. No more information about the status of this well.
Reservoir Z28R1 (115 m?3), Z28R2 (115 m9) & Z28R3 (115 m3): Reservoirs are very old. No more
available information.

The existing water network is in bad condition and it has a length of around 218 km. It covers a large area
of the town.
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S WEST BEKAA CAZA

5.1 Water Networks

Table 5-1 summarizes the results of the data collection campaign carried out through the questionnaires
and over the phone. Twenty two municipalities were contacted and all of them answered affirmatively
regarding the existence of a water network. Of those, only the existing networks of Raouda and el Marj
were obtained. For most of the other villages, the networks are very old and are being replaced. Hence
the newly constructed networks for 12 villages were obtained along with 2 planned networks (all designed
by RELK&P in 2010 and funded by the CDR). The networks of the following villages could not be obtained:
Khirbet Qanafar, Lala, Libbaya, Qaraoun, Sohmor, and Yohmor El Bekaa.

Figures 5-1 and 5-2 show that 9% of the West Bekaa population, representing 27% of the caza villages,
is not served by any water networks (existing or planned), while 91 % of the population representing 73%
of the villages will be served by existing or planned networks. A large number of these networks have
been executed very recently (in the last 1 or 2 years) to replace old networks.

Plans 5-1, 5-2 and 5-3 show the layout of the existing and planned water networks (whenever available)
for the caza of West Bekaa as a whole, and the areas of north and northeast West Bekaa respectively.

Not Served
9%

Existing/Planned
Network
91%

FIGURE 5-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN WEST BEKAA CAZA

Not Served
27%

Existing/Planned
Network
73%

FIGURE 5-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN WEST BEKAA CAZA
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TABLE 5-1: WATER NETWORK STATUS IN CAZA OF WEST BEKAA

Information from questionnaire/phone interview

Response of municipality to phone Network maps availability

Village name Network . request
Srping n‘g:}g:k Water source construction RIS O waﬁ;:;ectiwglrilt( Ll e for water maps S
date (year) pality
1 Aaitanit No answer No answer Yes Artesian Well conlé?rﬂi:ion No answer Told us to go to the CDR Obtained - newly constructed
* Network is very old (bad condition)
2 Aana No No Yes No Answer 1956 * A new network will be installed during Did not call - data already available Obtained - newly constructed
summer
3 Ain Zebdé Yes No Yes Springs 50 years old * Network is very old (bad condition) Not available at municipality Obtained - newly constructed
Haouch El Chamsine Told us to call Nasma company
4 Harime No No Yes Sorin 2010 * Network is in good condition (engineer Ahmad Hajar Obtained — planned network
pring Tel : 03749049)
* Network is very old (bad condition)
5 Joubb Jannine Yes No Yes Wells 60 years old * A new network will be installed during No answer Obtained - newly constructed
summer
6 Kamed El Loz Yes No Yes Wells 60 years old * Network is very old (bad condition) Not available at municipality Obtained - newly constructed
e 7 Kefraiya Yes Yes Yes Spring & Well 15 years old * Network is very old (bad condition) Not cooperative Obtained - newly constructed
E‘
1] , Chamsine i . . Told us to go to K&A consultant Lo
g 8 Khiara (EI) No No Yes Spring 2011-2012 New network was installed company Obtained — planned network
* Network is in good condition. Not obtained
9 Khirbet Qanafar Yes Yes Yes Springs & Well 2003 ar?épe CIRIMERET (EINEES [2ETEeh ALY i Igrlgplgsn;o G Nz Bl (Nazih Breidy said maps are
110 mm. not available)
* Network is in good condition.
* Pipe diameter ranges between 0.5" and
5" Told us they don't know where maps .
i Lala Yes No Yes Well 10 years old * Network length is around 17.8 km. can be obtained from Not obtained
* Main pipe between well and reservoir is
updated
. Yahmour & i * New and old networks are connected Municipality promised to help but did :
11 Libbaya No answer No answer Yes Private Well 1975 - 2005 together not follow through Not obtained
* Network is very old (bad condition)
12 Manara Yes No Yes Well 1970 * A new network was designed but not Not available at municipality Obtained - newly constructed
installed
13 Mansoura Yes No Yes Well 1998 . O.Id ne_twork 5 70 (1L 70 Clleliay Told us to contact council for the south | Obtained - newly constructed I
* pipe diameter ranges between 0.5" and 6". Q
LU
. Chamsine * New network was installed and it is in . . &
14 Marj (El) No No Yes Spring 2013 good condition Told us to contact CDR Obtained - existing network %
=
1%}
175}
L
%}
(%]
<
-
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Information from questionnaire/phone interview

Response of municipality to phone

Network maps availability

Network
status

construction

Village name request

Water
for water maps

network

Status of water network according to

Water source municipality

Srping

date (year)

Chamsine Well * Old network was replaced by a new one in Not obtained
15 Qaraaoun (El) Yes No Yes & Private Well 2000 year Told us to contact Breidy company (Nazih Breidy said maps are
2000 not available)
16 Raouda No No Yes Anjar Spring 2010 - 2012 * New water network installed Not available at municipality Obtained - existing network
17 Saghbine Yes Yes Yes Wells ﬁgv)\;ei: rusngg: , Neimiens 1 ey el (lsae eamciiion) el promised i rel Bu e Obtained - newly constructed
9 . * New network is under construction not follow through y
construction
18 Saouiri No answer No answer Yes Rfsaelf\?oir 1950 * Network is very old (bad condition) Not available at municipality Obtained - newly constructed
Sultan Yagoub lljgltj c(])r:::tamed Sltan Yaqoub el
El Fouqga Reservoir - Told us to contact ministry of energy !
19 No No Yes 20 years old . . - obtained - newly constructed
(Suétlarjr Yaqoub Wells Network is very old (bad condition) and water network of Sltan Yagoub el
ahta)
Tahta
* Network is very old (bad condition) : . .
20 Sohmor No answer No answer Yes No Answer Old and new * old network is updated Not available at municipality Not obtained
Tell Znoub Reservoir - * Network is very old (bad condition) Promised to help but did not follow ! i
2 (New & Old) Yes o Yes Well = * New network is under construction through Obtained )= newly constructed
Yohmor El Chamsine 18 yearsold & |, . " Promised to help but did not follow .
22 Beqaa Yes No Yes Spring new one lately Old network is very old (bad condition) through Not obtained
|
|_
o
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PLAN 5-2: WATER SYSTEMS FOR CAZA OF WEST BEKAA - NORTH
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PLAN 5-3: WATER SYSTEMS FOR CAZA OF WEST BEKAA - NORTHEAST
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5.2 West Bekaa Water Facilities

In the caza of West Bekaa the layout of the water facilities, along with their assessment are included for
36 localities. The other 8 localities do not have any BWE facilities. Some of these villages are supplied
with water from another village (in which case this will be shown on the schematics of that village), while
the others rely on private wells and/or non-serviced sources or on privately acquired water. As can be
seen on some of the layouts, some facilities are not connected to the system because no information

could be obtained about their position relative to the other facilities.

In the caza of West Bekaa, there are reservoirs of all sizes: 31% have a capacity of less than a 100 m?,
9 % have a capacity larger than 2000 m3, and 57 % have a capacity between 100 and 1000 m? distributed
almost equally between the ranges 100-200 m?; 200-500 m?; and 500-1000 m® . Only 3% have a capacity
between 1000 and 2000 m? (figure 5-3).

As shown in figure 5-4, 19 % only of all the reservoirs (ground reservoirs and elevated tanks) were found
to be in good condition, another 19% need minor improvements and/or maintenance, while 48% need
major rehabilitation or reconstruction. For about 14 % of the reservoirs, not enough information to conduct
an assessment could be gathered. As for the wells, they are divided in two categories, namely functional
and non-functional. However, a functional well may need various types of improvements to become
efficient as it could be providing water intermittently or insufficiently. Overall, 82 % of the West Bekaa
wells are currently functional (figure 5-5),

In addition to the water systems layouts per village, the system layouts for the Ain El Zarqa spring and
the Sultan Yacoub regional reservoir are included. The Ain El Zarga system has been partly constructed
but is not functional yet because of various constraints such as the unavailability of enough electric power.
In fact, this system relies on two large pumping stations (one in Ain El Zarga and one in Sahl Machghara)
which are highly demanding in terms of the electric power needed. Kredo has attempted to visit the Ain
El Zarga pumping station but found it locked and not operational. This main station has been constructed
by the council for the south but has not been handed over to BWE yet. The auxiliary stations, such as
Sahl Machghara (the coordinates of which are unknown at this point), will be executed by the CDR with
the Kuweiti fund. Once operational the Ain El Zarqga system will provide water for a large number of
localities in West Bekaa and Rachaiya as shown on the schematic. However the layout of the network
connecting the pumping stations with the villages is not available.

Table 5-2 lists the 17 springs identified to date in the caza of West Bekaa as being used as a water
source. The minimum, maximum, and average flows for these springs are listed along with the years for
which recordings are available and the entity from which the data was collected. In some instances, these
recordings consist of monthly measurements, while for others there are only sporadic measurements. For

11 of the springs, no information whatsoever is available to date regarding the water flow.
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FIGURE 5-3: RESERVOIRS CAPACITY IN WEST BEKAA CAZA (IN M3)
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Condition

19% Needs Minor
Maintenance
19%

Needs
Rehabilitation or
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48%

FIGURE 5-4: RESERVOIRS CONDITION IN WEST BEKAA CAZA
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13%
Not in Use

5%

FIGURE 5-5: WELLS STATUS IN WEST BEKAA CAZA
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TABLE 5-2: SPRINGS IN WEST BEKAA CAZA

Spring name

Village

Elevation

Min. Flow
(I/s)

Max. Flow

(I/s)

Avg. Flow

(I/s)

Comments

Aana (Aammiq) Aammiq W2S1 1186m 0 3,500 370 Not in use, based on BWE current data. LRA (2009-2011)
Abou Fadayel W17S1 Exact location unknown
Abou Mikhayel W17S3 Exact location unknown
Ain El Naqgair Kefraiya W15S2
Ain El Saiedeh Bab Mareh W7S2
700 4,000 2,065 Council of the south
Ain El Zarga Ain El Zarga W3St 660m
908 6,750 2,123 LRA (2009-2011)

Ain Rmail W28S1 Exact location unknown

West Ain Wadi El Jawz Kefraiya W15S1

Bekaa Al Afiyeh W17S2 Exact location unknown
Khirbet Qanafar W17S4 Exact location unknown
Machgara (Ain EI Abou Zaid) Machghara W21S1 1004m 25 156 78 Not in use, based on BWE current data. LRA (2009-2011)
Machgara (Ain El Dayaa) Machghara W21S2 1019m 27 124 65 Not in use, based on BWE current data. LRA (2009-2011)
g;ghl??frlal\l(iAhr) El Knise - Machghara W21S3 1019m Not in use, based on BWE current data
Machgara (Ain El Tannour) Machghara W2154 1012m 25 156 79 Not in use, based on BWE current data. LRA (2009-2011)
Nabeh Al Assafir W58S1 Exact location unknown
Nabeh Beit Faraj W5S2 Exact location unknown
Rass El Nabeh Bab Mareh W7S1

o KREDD..
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Legend:

LEGEND:

—Pp— Gravity Pipe - Existing
—ppp— Pressure Pipe - Existing

i é i Pump Station - Existing

W.TP
L L ]
oo WTP

@ Well - Existing

b Spring
il Elevated Tank - Existing
T Reservoir - Existing

CL Chlorinator
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AIN EL ZARQA SPRING:

Ain El Zarga Spring
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SULTAN YACOUB REGIONAL RESERVOIR: Aaitanit (1)

Sultan Yacoub Regional Reservoir AAITANIT (1)

I“.‘-

w2ow1 =~ 9X0em

R

Loussa -A- Weall
Elevation: 311 m
Flow Rale: 44-66 Vs
Daplh: 160
Pump Depth: 100m oDl
Total Head: 121m
Pump Cap.: 125 HP
Aaitanit Well
Elavation: 1050 m
Flow Rate: 10 s
i B:0m Depth: 212 m
Ain Arab P~ Pump Depth: 185 m
Ground Resanvoir Type: Saeel Total Head: —
Capacity: 200 m* S Pump Cap.: —
Elavatian: 1275 m R
R2R2 ©: 50 mm ETEmm W how
i S
{ Mok bn Sarvice § < Bt Condition W22R2
R1GR1 | (et In Sanvics )
2 200 mm
Y Twend
Khirbat Rouha
Ground Resarvoir 1 & 50 mm R1TR1
Capacity: 150 m? T“’: { Mot In Sanvica |
S 1100 The existing water network is in very good condition and it has a length of around 5.5 km. It covers a part
Ground Reservoir 1 of the town. There is a proposed designed water network is still under construction.
v £ 200 mm Capacity: 200 m?
Tu Elevation: 1185 m
B0mm  R(R2 Well WiW1: Well is very old and it is in bad condition. It needs rehabilitation
Typa: Sheal

Pump station W1PS1: Pump station is very old. The pipes are rusted. This pump station needs

Dahr E| Ahmar

Ground Reservoir rehabilitation.

Capacity: 300 m*

Elavation: 1100 m

Reservoir W1R1 (100 m®): Reservoir is in good condition.
g
o
&
=
i
7}
9]
<
]
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Aammiqg/Aana (2)

Ain Al Zarga (3)

AAMMIQ/AANA (2) AIN AL ZARQGA (3)
Aana / Aammig Spring
Elevation : 1197 m
Supply Needed (2035): 14 U's Ain El Zarga Spring
Safely Yiaeld: 185 Vs Elevation: 710 m
W25 Wis1
\d \ i
ra —ry
- Ain Al Zarga
38 o Pump Station
33 Elevation: 859 m
Flew : 800 s
Distribution to .
Deir Tahnich oL
ra
Aana o 2:: 300 rivm Collacior & 19 x 250 mm
Capacity: 500 m* E Y:zs Type: Ductle on - W3R1
Elevation: 1,055 m b 3 — P — Ain Al Zara
W2R3 i 125 mm Ground Reservoir
L:2.300m L :3,040 m @ : BO mim Distribution 1 Capacity: 2000 m?
= Tr— Aamiq 4 Elevation: 860 m
Type: Stol W
Distribution o + Distribution b
Aana |S|.mn|:|ig|r Joub Jannina, Distributed Reservoir
Rachaya & West Bakaa
Aamig Ground Reservoir
_— ‘ Capacity: 50 m?
CRREE= Elevation: —m
iwzm W2R2
Mot In Usé | aana Ground Reservoir Not in Ug There is no available information concerning the water network of the town.
g
Capacity: 25 m?
Elevation: 1022 ) . . .
. T Spring W3S1: The estimated safety yield adopted is about 1321 I/s.

Pump station W3PS1: Pump station is in good condition and it is made of 10 pumps. Pumps are

. , still not functioning.
The existing water network is in very good condition and it has a length of around 15 km. It covers a large d

area of the town. Reservoir W3R1 (5 years old; 2000 m®): Reservoir is in good condition. It is subjected to leakage.

This reservoir needs esthetical rehabilitation.
Spring W2S1: No available information.

Reservoir W2R1 (>30 years; 25 m®): Reservoir is in acceptable condition. It is subjected to

leakage. This reservoir needs esthetical rehabilitation and some maintenance. This reservoir is

not in use anymore.

Reservoir W2R2 (50m?3): Reservoir is not in use.

Reservoir W2R3 (<2 years; 500 m®): Reservoir is new and it is in good condition.

o KRED) .
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Ain El Tine (4) Ain Zebde (5
AIN EL TINE (4) AIN ZEBDE (5)
| Nabeh Al Assafir | | Nabeh Beit Faraj |
Ain El Tine Ground Resarvoir -
) WaR2 g e V¥ kil
Capacity: 300 m* 3
Elevation: 1228 m —l ' '
# Y Y
2 150 men
L:380m
Typa: G5
Water Supply from
0 150 | : Chamsine Spring
L:1 m @: 50
WawW1 Type: G5 J W4R1 Toow ;
it Ain E| Tine Ground Reservoir o i £
Flow Rate: 790s. Capacity: 200 m? > Ain Zobde
ow Feake: 7. Elevation: 1169 m Ain Zebde Well Ground Reservair 1
Depth: 250 m Elevation: 1178 m Craom Capacity: 50 m*
Pump Depth: 200 m Flow Rata: 15 Vs Typa: Forte Elevation: 1150 m
Tolal Haad: 319 m : 100 mim . a75
ype: Stoal Dapth: m
Pump Cap.: 52 HP Pump Dwplh: 200 m
Total Head: 143m =
Pump Cap.: 45 HP Y=g
Typa: Stal
Distribution to
Ain El Tine
WSR2
Distribution ko < Ain Zebdeh
Ain Zebdeh Ground Reservoir 2
Capacity: 100 m®
. . . . . . . . Elevation: 1100 m
There is no available information concerning the water network of the town. A new line coming from Ain

El Zarga spring will supply this village once system becomes operational. The specific layout could not
be obtained. The existing water network is in very good condition and it has a length of around 10 km. It covers a large

" . o _ o area of the town.
Well W4W1 (30 years old): Well is in acceptable condition. There is chlorination unit but it is not

functioning. The access key of the building was lost during time of visit. There is no power Well W5W1 (15 years old): Well is in acceptable condition and it suffers from a shortage of electric

generation. power. A chlorine dozing pump is found; however, it is not working.

Reservoir W4R1 (>30 years: 200 m®): Reservoir is in acceptable condition. It doesn’t have an Spring W581: Spring dries in summer season.

overflow pipe. This reservoir needs esthetical rehabilitation and some maintenance. Spring W5S2: Spring dries in summer season.

Reservoir W4Hi2 (< 2 years; 300 m?): Reservoir is new and it is in good condition. Reservoir W5R1_(>60 years; 50 m®): Reservoir is in acceptable condition. It doesn’t have an

overflow pipe and excess water flooded the roof of the reservoir. It needs some minor
maintenance.

Reservoir W5R2 (100 m®): Reservoir is in acceptable condition. It needs esthetical rehabilitation

and some maintenance.

o KRED) .
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Baaloul (6)
There is no available information concerning the water network of the town.
BAALOUL (8)
Well WEW1 (30 years old): Well is in acceptable condition. No more available information.
R Pump station W6PS1: Pump station was built 5 years ago and it still not operational yet.
Baaloul L:30m
Pump Station Sy Distribution to

Reservoir W6R1 (500 m®): Reservoir is in good condition. It doesn’t have neither flow meters nor

Elevation: 1182 m I— Phr— — Baaloul

cissdbodendi bypass. It needs some minor maintenance.

& ﬁm
Syslem is nol in service yel 'I;WDT

Reservoir W6R2 (50 m®): Reservoir is very old and not in use. It needs reconstruction.

P f :Juul} Janine Area I
ﬁ r 2 400 mm
Baaloul Regional

Reservoir W6R3 (2000 m®): Reservoir is new and it is in good condition. It is a regional reservoir

| @: 300 mm Pty for Ain El Zarga system.
|- % R i WWER4 i Elevalion: 1280 m
e = Reservoir W6R4 (>15 years; 1000 m®): Reservoir is new and it is in good condition. It is located
Watar Supply Jabal . . . .
Baaloul Regional | L —{&1 Arabi Regional near the pump station. It is a storage reservoir for Ain El Zarga system.
Ground Resarvoir 4 Resarvoir

Elevation: 1185 m Reservoir W6R5 (50 m®): Reservoir is very old and it is not in use.

Capacity: 1000 m? *

i Reservoir W6R6 (200 m®): Reservoir is old and it is in bad condition. It is used for water storage

Waler Supply from only. It needs rehabilitation.

Ain El Zarga Spring

Mot in

% Baaloul Ground Resarvoir 6|
Capacity: 200 m®

Elevalion: 1180 m

Notin Use| Baaloul Ground Reservair 2
Capacity: 50 m?
Elevation: 1181 m

|
WER1 i
Baaloul Ground Resarvoir 1
Baaloul Well Capacity: 500 m?
Elevation; 869 m Y Elavation: 1180 m
Flow Rate: 8.3 Us —
Depth: 300 m S
Pump Depth: 130 m Distribution lo (1)
Tolal Head: 509 m Baaloul ]
Pump Cap.: 150 HP E
=
i
=
%]
%]
w
0
%]
<
]
& om KREN).. e
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Bab Mareh (7) Dakoue (8)
BAB MAREH (7) EL DAKOUE (8)
Walar 5 from
Anjar Gm Resarvoir
Supplied from Chamsine
Spring
o i
[Rass El Nabeh Spring]
W71
W
mm v WERA1
B - El Dakoue Ground Reservoir
Ain El Saledeh El Dakoue Well Not in Use Capacity: 50 m®
Elmaljnnu:aﬁ.'ﬁm Elevalion: 857 m
[ Flow Rate: —
&= ﬁj Depth: 230m
%ﬁtm $::1pl'hld: :—_ Y
Pump Cap.: —
£ 100 mm L
Typa: Stoal Distribution to
Dakoue
Distribution to
Village
The existing water network is in good condition and it has a length of around 0.6 km. It covers a small The existing water network is in very good condition and it has a length of around 9 km. It covers a large
area of the town. area of the town.
Spring W7S1: No available information. Well W8W1: Well is not in use yet due to problems regarding the alignment of its transmission
ipe. There is no water outlet pipe.
Spring W7S2: No available information. PP PP
Reservoir W8R1 (50 m®): Reservoir is very old and it is in bad condition. It is subjected to leakage.
This reservoir needs esthetical rehabilitation and some maintenance.
g
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Ghazzeh (9)
GHAZZEH (9)
¥ mE‘r‘ - f "
WOW1 o |
———h— — —
Ghazzeh Well @ 125 mm Ghazzeh Elevated Tank
Elevation: 887 m Typa: 6.5 Capacity: 500 m?
Flow Rale: 12.3 lls Elevation: 880 m
Depth: 120 m
Pump Dapth: 100 m
Total Head: 2156 m
Pump Cap.: 125 HP : 125 mm
Type: m*
Distribution to
Ghazze

The existing water network is in very good condition and it has a length of around 32 km. It covers a large

area of the town. A new line coming from Baaloul regional reservoir will supply this village once Ain El

Zarga system becomes operational. The specific layout could not be obtained.

Well WOW1 (<45 years): Well is old but it is in acceptable condition. It suffers from a shortage of

electric power. There is no chlorination unit. Its pipes are rusted and need to be changed. This
well needs rehabilitation (building, equipment...)

Elevated tank W9ET1 (500 m3): Elevated tank is old but it is in acceptable condition. It needs
esthetical rehabilitation.

o kRED..
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Hammara (Manara) (10)

The existing water network is in very good condition and it has a length of around 28 km. It covers a large

HAMMARA (MANARA) (10)
area of the town.
Well W10W1 (>15 years): Well is in acceptable condition.
Well W10W2 (5 years old): Well is new but it suffers from a shortage of electric power. No more
available information.
ot oy o2 Reservoir W10R1 (>15 years: 500 m®): Reservoir is old but it is in acceptable condition. Some of
Manara Oid Wall @: 125 mm its pipes are rusted. It needs minor maintenance and esthetical rehabilitation.
Elevation: 1138 m Typu: Forta Manara Ground Reservoir 2
E'::m'?:‘;;f“ Tipe: Sow gﬂm '-’;l':'? ;r; Reservoir W10R2 (50 m®): Reservoir is very old. The pipes in the valve chamber are broken. This
- 5 m
e gl _ reservoir needs rehabilitation or reconstruction.
Pump Cap.: 56 HP i

Water Linabie o
Feach

Water Supply from Jr_ : 700 men
Chamsine Spri e — _I
I

Manara Ground Reservoir 1
Capacity: 500 m*
I Elevation: 1225 m

WIOW2 I_ W10R1
Manara New Well @— —_—— Py — —_—m

Elevation: 1268 m
Flow Rala: 10 Vs
Depth: 410 m
Pump Deplh: 340 m
Total Head: —
Pump Gap.: 100 HP .i.': 1[&; VY zimomn mﬂﬂ Y
i Type: Stoal |
Distribution to
Manara

o KREDD..
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Haouch EIl Harime (11) Jabal Arabi (12)
HAOUCH EL HARIME (11) JABAL ARABI (12)
Net in Use yal
Wi2R1 dq -~
Waler Supply from e
Ain E1 Zaga Spring — v e e ———
SYSTEM IS NOT OPERATING YET JMC w“_mm“d Reservolr
WA Elevation: 1480 m
o —_—— —pr— — — m mE‘:‘:rﬂ;I
a0 e 3 100 mm Elevated
Elevation: 805 m T s it Capacily: 100 m* B B ., sy Py
Flow Rata: 3 Vs o Elavation: BES m 1.Alta E] Fokhar L : G480 m L : 5004 m
Depth: 510 m 2.Halwa 1.Er-Rafid
Pump Depth: 380 m 2. 75 mm 3.¥anta 2.El-Bira
Total Head: 426 m Type: Stoel ;m-ﬂﬂﬂ"mﬂﬂ
Pump Cap.: 25 HP 6.Ain arab
7 Khirbat Reuha
B.Bireh
9.Mhaidtheh
m.l{ﬂr Kouk
1
Waler Supply from
Anjar Ground Resanvoir ' Distribution ko 12m-~m
Suppnnd from Chamsine Haouch El Harima 14m Balhis
18 Al Wadi
17mﬂ
18.Kfar Michki
19.Nabaat
20,Bakifa
21.Beit Lahya
22 Tanoura
23, Haouch Kinaabah
24 Ain Harsha
25.Ain Ala
The existing water network is in very good condition and it has a length of around 24 km. It covers a large

area of the town. .
Reservoir W12R1 (2000 m®): Reservoir is new and it is in good condition but it is not in use yet.

Well W11WT1 (25 years old): Well is old and it is in bad condition. The chlorination units and the
power generation are not working. lts pipes are rusted and they are subjected to leakage. There

is no available information concerning the pump. This well needs rehabilitation.

Elevated tank W11ET1 (>30 years; 100 m9): Elevated tank is old but it is in good condition. It is
not subjected to leakage. The valve chamber of this tank is inaccessible. This elevated tank needs

some minor maintenance.

o KREDD..
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Joub Jannine (13)

JOUB JANNINE (13)

W13W1 L:sm

Joub Jannine Old Wall
Elavation: 888 m

Flow Rate: 30 Is
Dapth: 320 m

Pump Depth: 130 m
Total Head: —

Pump Cap.: 125 HP

Mo Water Fiow Water Supply from
[ Chamsine Spring

g
W13wz2 Type: Steei
- Joub Janning
Joub Jannine New Well
Elovation: 526 m Geaixyl Rasbrior
Flow Rate: 30 Us 2: 100 mm o Capacity: 500 m*
Depth: 100 m Ty Sl Elevation: 1045 m
Pump Depth: 20 m
Total Head: —
Distribution to

Pump Cep- 128 HP Joub Jannine

The existing water network is in very good condition and it has a length of around 46 km. It covers a large
area of the town. A new line coming from Baaloul regional reservoir will supply this village once Ain El
Zarga system becomes operational. The specific layout could not be obtained.

Well W13W1 (<35 years): Well is in acceptable condition. The chlorination is not working and the

pump is subjected to leakage. It needs some minor maintenance.

Well W13W2 (15 years old): Well is in good condition. There is no chlorination unit. Some steel

pipes are rusted. This well needs some minor maintenance.

Reservoir W13R1 (500 m®): Reservoir is in good condition. Its roof is subjected to cracks and it

needs rehabilitation.

o KREDD..
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Kamed El Loz (14) Well W14W3 (<5 years): Well is new and it is in good condition.
KAMED EL LOZ (14) Reservoir W14R1 (20 years old; 500 m®): Reservoir is in acceptable condition but it is not in use.
Its valves and pipes need to be changed because they are rusted and subjected to leakage. This
reservoir shall be cleaned from dead lizards.
Widwi
—— —
& 150 mm
Kamad El Loz School Wal L:TTOm
Elevation: 936 m Teras |
Flow Rate: 16 s
Depth: 180 m |
FiC Wi | e

2 150 mm., W14R1

Pump Cap.: TSHP d
- — _I_‘% Kamed El Loz
Type: G.S Ground Reseroar
| Capacity: 500 m?
' | Elevation: 1048 m
| 2 100- 150 mm
J Typa: Shoal
—pr— — |
Kamed EI Loz Old Well i .
Elevation: 816 m Tipe G L _[Oistibuton o
Flow Rata: 26 s Kamed El Loz
Depth: 220 m |
Pump Dagpth: 160 m
Total Head: — |
Pump Cap.: 100 HP N
L:1260m
Kamed El Loz Mountain Well Tyow GLA
Elevation: 1012 m W14W3
Flow Rate: 5 Us 3
Depth: 303 m S —
Pump Depth: 200 m
Total Head: —
Pump Cap.: 50 HP

The existing water network is in very good condition and it has a length of around 35 km. It covers a large
area of the town. A new line coming from Baaloul regional reservoir will supply this village once Ain El

Zarga system becomes operational. The specific layout could not be obtained.

Well W14W1 (15 years old): Well is in bad condition. Its valve chamber doesn’t have a concrete

cover and it is full of rubbish. Well building is in very bad condition and it is dirty. The pipes are

rusted. This well needs rehabilitation.

Well W14W2 (45 years old): This well was constructed in year 1970. It is in acceptable condition.
Its pipes are rusted and the chlorination unit is not working. A fence shall be installed around the

well borehole. Rubbish shall be cleaned near well borehole.
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Kefraiya (15) Khiara (El) (16
KEFRAIYA (15) KHIARA (EL) (16)
Kafralya New Well Waler Supply from
Elevation: 1063 m Anjar Ground Resarvoir
wiswz | Flow Rate: 12Us guﬁlpliﬂd from Chamsine
i
T et it =
W1532 Total Head: — =
| Pump Cap.: 100 HP
Y
C 2s00m ?ﬁn’l"* w1
Khiara Elevated Tank
Mo Water Supply
Small Pump B Distribution fo | Walar Supply from Capacity: 200 m*
Kefraiya Loussa P.S e ) . o Elevation: 866 m
Flow Unkomam
Head: 40m Wi1sR1|Kefraiya -
W1551 Ground Reservoir
| > — b — — Capacity: 150 m?
'l " &: 50 mem Elevaktion: 1110 m v %;‘:ma:lgm
T | L:736m
| Lty
Distribution to
Typo: S * Khiara
Distribution to
| Kefraiya
Kefraiya Old Well @
m‘mm The existing water network is in very good condition and it has a length of around 9 km. It covers a large
" W1sW1
xﬂﬁfﬁﬁm & area of the town
mp Depth: 50m
Total Head: — o N
Pump Cap.: 25 HP Elevated tank W16ET1 (20 years old; 200 m3): Elevated tank is in good condition. Access was
unavailable to valve chamber. It was under rehabilitation during visit time

The existing water network is in very good condition and it has a length of around 21 km. It covers a large

area of the town

Well W15W1 (35 years old), Well Wi15W2 (15 years old), Spring W15S1, Spring W15S2,
Reservoir W15R1 (150 m®), Small pump: No available information

o KREDD..
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Khirbet ganafar (17) Lala (18)

KHIRBET QANAFAR (17) LALA (18)

[Abou Fadayel Spring [Al Afyeh Spring]  |Abou Mkhayel Spring| [Khirbel Qanafarl Spring|

WiTS1 Wi7s2 Wi784

A4 A4 A4 A 4

& 75 mm i
L:285m W1
wisw1 Typa: Stosl Lala Ground Reservoir 2

B — oo - R BT

Group of Reservoirs localed next each other

Elevation: 1183 m
WITR2 WI1TR3
> Lala New Well -A- W @ 1250
Khirbel Qanafar Old Waell Elavalion: 1176 m Typa: Stoal
Elevalicn: 1060 m WI1TW1 Flow Rate: 22 Vs
Flow Rate: 12 Is W17TR1 Depth: 420 m
Depth: 200 m —_—— — PP — — — Pump Depth: 400 m Distribution o
Pump Depth: 112 m e Total Head: — Lala
Tolal Head: — Type: G.S Pump Cap.; 100 HP
Pump Cap.: 50 HP Khirbet Qanatar
Ground Reservoins
@ 250 mm iy Capacilies: 6 x 12 m*
Typa: Sheal 200 m*
200 m?
|E}B'ml.ion: 1115m
2: 75 mm
Usad only for Emergency [Distribution to Wisw2 oo Sl W18R1
Mainly haf ligasan Kherbet Ganafar Lala Ground Resarsodr 1
R _m_ P — Capacity: 200 m*
— Lala Old Well -B- Elevation: 1221 m
Elevalion: 371 m
Khirbal Qanafar New Wall : - 400 men
Elevation: 1135 m @ B ;ab;hr_i:tzud::naw e
m:mﬁ:‘fu‘ Wﬂﬂdwh Pump Depth: 200 m
Pump Depth: 130 m & Tolal Head: 130 m Distribution to
Pump Cap.: —

The existing water network (installed in year 2003) is in good condition.
There is no available information concerning the water network of the town. The main pipe between well
Well W17W1 (45 years old): Well is in acceptable condition. Chlorination unit is available but it is

not in use. No more available information.

and reservoir is updated. A new line coming from Baaloul regional reservoir will supply this village once
Ain El Zarga system becomes operational. The specific layout could not be obtained.

Well W17W2 (5 years old): Well is new but it was not operated by the BWE. The pump is locked
inside the well. This well has a new generator and chlorination unit.

Well W18W1 (25 years old): Well is old and it is in bad condition. It needs rehabilitation.

Well W18W2 (>45 years): Well is old and it is in acceptable condition. Chlorination system is found

Spring W17S51, W1752, W17S53 and W1754: No available information.

(tanks + pumps) but it is not incorporated into system.
. 3 3 3 . . .
Heservoir WIi7R1 (200 nv). WI7R2 (6xi2m?) & WI7A3 (200 nv): Reservoirs are in good Reservoir W18R1 (>15 years; 200 m®): Reservoir is old but it is in acceptable condition. It needs

condition.

esthetical rehabilitation.

W17R2 are group of six plastic reservoirs and they were added in 2006. ) 5 o _ _ _
Reservoir W18R2 (100 m°): Reservoir is old. No more available information.

o KRED) .
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Libbaya (19)
LIBBAYA (19) There are old and new water networks (installed in years 1975 and 2005 respectively) in the town and
they are connected together. The old network is in acceptable condition.
Water Supply from
SIS Sl Reservoir W19R1 (>20 years; 200 m®): Reservoir is old and it is in bad condition. Pipes and valves
I are rusted and they need to be changed. This reservoir needs structural and esthetical
‘Waler Supply from L .
Ain El rehabilitations or reconstruction.
& 50
Typa:
I [ Reservoir W19R2 (>20 years; 200 m*): Reservoir is old but it is in acceptable condition. It needs
193 PR, LU some maintenance.
Libbaya Ground
Reservoir 3 Reservoir W19R3 (100 m®): Reservoir is destroyed.
NatinUse™ | 0 100 m VO ( ) Voir i y
Elevation: 1235 m _ o _ _ _
. Elevated tank W19ET1 (500 m3): Elevated tank is new but it is still not in use. It is a part of Ain El
g:“’f Em‘:: Tk Zarga water system.
2 300 reen 2: 150 mm
L:135m
Typa: Stoal
/Y '
Distribution lo r
Libbaya, Yohmor,
Sohmor, Zillaya, Dillafi |
| U Soigm
Water Supply from '“'.’ — Typa: Sloal Wi1sR1
Yohmor Wall W34W2 —_————— — P —
2 100-75 mm -'r
TrEm. Libbaya Ground
Rasarvair 1
Distribution to | {Capacity: 200 m*
Libbaya Elevation: 1246 m
g
:
7
n
(7))
<
i
o KRED).. o
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Loussa (20)
LOUSSA (20) There is no available information concerning the water network of the town.
Well W20W1 (15 years old): Well is new and it is in good condition.
Well W20W2 (15 years old): Well is old but it is in acceptable condition. There is no chlorination
unit and the power generator is broken. This well needs some minor maintenance.
Well W20W3 (25 years old): Well is not in use.
Pump station W20PS1: Pump station is in good condition.
Loussa -A- Wall mm .. .
Elevation: 886 m @— — Pppp— — i e —m Elevated tank W20ET1 (65 years old; 100 m®): Elevated tank is in good condition.
Flow Rate: 44-66 U's 2 200 @ 300 mm
Eﬂ,,,,," ""m 100m g',‘;';',“'m“““‘“? e IR Reservoir W20R1 (1000 m®): Reservoir is old but it is in acceptable condition. It needs some minor
Zﬁ‘;‘,,“,g‘::},ﬁ’ﬁ'}l SR 0 v maintenance.
& 300 mm
S || S
waows | Loussa i Wel Rachaya Villages |
Flow Rata: —
Dapth: 106 m
NotinUse | pump Depth: 80 m
Total Head: —
Pump Cap.: 100 HP
Sultan Yacoub El Facuga
Ground Rasarvoir 25 m?
Lousss - B- Well — —
b @‘ lm_ Sultan Yackoub El Tahta
Flow Rate: 20 U's Typ: Slsal Ground Resarvoir
Depth: 170 m i | e
Pump Depth: — Types: Stoei vialflag
Total Head: —
Pump Cap.. 120 HP
Distribution to
Sultan Yeckoub EI Tahta
3
a
w
[
=
<
L
=
(7]
(7]
L
n
(7))
<C
]
RN =
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Machghara (21)

The existing water network is in good condition and it has a length of around 24 km. It covers a large area

MACHGHARA (21)
of the town
Ain El Abou Zaid Ain El Dayaa Ain El Knise - Well W21W1 (35 years old): Well is in acceptable condition but it suffers from a shortage of electric
Spring Spring Said it El Niha Spring

waisa power and building needs repair and painting. Also the chlorination is disconnected while installing

AA) i

Ain El Tannour

Spring

a new pump and it still not reconnected. This pump is for two reservoirs but not connected to the
electrical generator Scania 230 kva. This well building needs rehabilitation.

Spring W21S1: This spring is used by a restaurant. There are some private gravity pipes

Springs Ara Used for Irrigation

connected to this spring. It is used mainly for irritation.

Spring W2152: No available information.

NotinUse  |Capacity: 300 m?

Spring W21S3: Few private gravity pipes are connected to this spring. No more available

information.

Spring W2154: There are some private gravity pipes connected to this spring. It is used mainly

for irritation.

i L Reservoir W21R1 (>5 years: 2000 m°): Reservoir is in good condition but it needs an esthetical
= > - rehabilitation. Also, the valve chamber is flooded with water; it needs sump or drainage pipe.
| . . e
P J 2 2% mm Reservoir W21R2 (300 m°): Reservoir is not in use.
— —BBe —
C:z00m Distribution to

Machghara Well :

Elevation: 107 i Machghara

Flow Rate: 118 Uis

Depth: 61 m

Pump Depth: 55 m

Total Head: 160 m

Pump Cap.: 200 HP
3
a
w
o
[
&
=
0
(75}
L
0
0
<
i
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Maidoun (22) Mansoura (23)

MAIDOUN (22) MANSOURA (23)

Elavabion: 1142 m

W23ETH
) Mo Wabar Supply in Summer Season
Mansoura Well —_—— — PP — — — . |Mansoura Elevated Tank

Elevation: BB3 m @: 100 mm Capacity: 50 m?
Flow Rate: 7.9 Us e Not in Use Elevation: B65 m
Depth: 350 m
Purmp Depth: 320 m L J
Total Head: 356 m
©: 900 mm Pump Cap.: 58 HP
L:zeam Maidoun Ground Resarvoir 1
Ty 05 Capacity: 200 m?
: Elevation: 1142 m
Pump Dapth: 160 m
Tolal Head: 374 m 22100 mm oy : -
Pump Cap.: B0 HP Typa: Steal Distribution to
Mansoura
Distribution o
Maidoun

The existing water network is in very good condition and it has a length of around 10.5 km. It covers a

large area of the town. A new line coming from Baaloul regional reservoir will supply this village once Ain

El Zarga system becomes operational. The specific layout could not be obtained.

There is no available information concerning the water network of the town. A new line coming from Ain o N . .
Well W23W1 (>10 years): Well is in acceptable condition but it suffers from a shortage of electric

El Zarga spring will supply this village once system becomes operational. The specific layout could not _
power. It has a generator. This well borehole shall be secured by a fence.

be obtained.
Elevated tank W23ET1 (60 years old;: 50 m3): Elevated tank is old and it is not in use. Water is

directly connected to the network. This elevated tank needs rehabilitation.

Well W22W1 (30 years old): Well is old but it is in acceptable condition. There is no direct water

outlet and the chlorination unit is new but still not functioning. The well concrete chamber is broken
and need to be reconstructed.

Reservoir W22R1 (>10 years; 200 m®): Reservoir is in acceptable condition but it is subjected to

leakage. Some valves need to be changed. This reservoir needs some maintenance and

esthetical rehabilitation.

Reservoir W22R2 (25 m®): Reservoir is very old and it is not used for supplying domestic water. It

needs rehabilitation or reconstruction.

o KRED) .
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Marj (EI) (24) Qaraoun (25)
MARJ (EL) (24) QARAQUN (25)
Qaracun Mountain Well
Elevalion: 1054 m W25W1 Wllll' Supply from
Flow Rale: — Ain El Zarka Spring
Pump Depth: 325 m ey
Tolal Head: — Typa: Sheal
Pump Cap.: 150 HP
W24ET1
No Waler Source —_——— P — — — Marj (EL) Elevated Tank
©: 125 mm Mot U cn;!n[mty]:l 100 Water Supply from
Ty Stesl - Elevation: 867 m Chamsine Sprng
Type: Steasl
Qaracun Old Wel @— — o — —
Water Supply from Ewmlarg;: ?;:u.:
Anjar Ground Reservoir > Distribution to D::h: 204 . Typa: Sew
Supplied from Chamsine El Marj Pump Depth: 185 m
Spring Tolal Head: —
Pump Cap.: 150 HP
Supply Baaloul
Ground Reservoir
- .. " . Caraoun 151 Weil
The existing water network is in very good condition and it has a length of around 50 km. It covers a large Elevation: 975 m
Flow Rale: 7.9 Us
area of the town Depth: 200 m
Pump Dapth: B5 m
Tolal Head: —
Elevated tank W24ET1 (>50 years; 100 m9): Elevated tank is in acceptable condition but it needs Pump Cap.: 30 HP
esthetical rehabilitation. The valve chamber door is broken. This elevated tank is not in use
because it has no water source.

The old water network is replaced by a new one in year 2000. This network is in good condition.

Well W25W1 (30 years old): Well suffers from a shortage of electric power. No more available

information.

Well W25W2 (25 years old): Well has no water outlet. No more available information.

Well W25W3 (>45 years): Well is old and it is in bad condition. Its valves and pipes are rusted and

need to be changed. This Well needs rehabilitation. This well is not in use anymore.

Reservoir W25R1 (15 years old; 500 m®): Reservoir is in good condition but there is neither level

indicator nor flow meter nor overflow pipe. It needs some minor maintenance.

o KRED) .
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Qilya (26) El Rawda (27)
QILYA (26) EL RAWDA (27)
Water Supply from b
[F]
Zellaya Wl Jr s i < e
0 Mo |_ - .
Rawda Elevated Tank
Type: Stow Notin Use | capacity: 200 m?
Elevation: 870 m
Water Supply from Jr_ e s _I Y
Ain EI Za ﬂ, 00 ree
Water Supply from
Anjar Ground Resarvoir F Distribution to
Distribution to Supplled from Chamsine El Rawda
Qiilya Spring
There is no available information concerning the water network of the town.
Reservoir W26R1 (50 m®): Reservoir is in acceptable condition. It is subjected to leakage it needs
some minor maintenance. The existing water network is in very good condition and it has a length of around 4 km. It covers a large

area of the town

Elevated tank W27ET1 (200 m3): Elevated tank is old and it is not in use.
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Saghbine (28)

SAGHBINE (28)

L <<¢
Saghbine Ragional T 0: 128 T _@ Saghbine Well

Ground Resarvolr Type: 01 Elevation: 1112 m
Capacity: 300 m?* Flow Rata: 2.5 Vs
Elavation: 1120 m Depth: 250 m

Pump Dapth: 250 m
Tolal Head: 300 m
Pump Cap.: B0 HP

B
&

?"EE'E;';E

Saghbine
Ground Reservoir
Capacity: 100 m* Ain Rmail
Elsvation: 1110 m W2BS
& mfm
Typo: Sl

Distribution to
Saghbina

The existing water network is in very good condition and it has a length of around 12 km. It covers a large
area of the town

Well W28W1 (15 years old): Well is in acceptable condition. There is no chlorination unit. Well
building needs rehabilitation.

Spring W28S1: No available information.

Reservoir W28R1 (>15 years: 300 m®): Reservoir is in good condition. The valve chamber is
inaccessible because of vegetation. Chlorine disinfection is not functioning. This reservoir needs
minor maintenance.

Reservoir W28R2 (65 years old; 100 m®): Reservoir is very old but in acceptable condition. No
more available information.

o KRED) .

Saouiri (29)

SAQUIRI (29)

Sacuiri Mew Wall
Elevation: 1010 m
Flow Rala: 10 Vs
Dapth: 300 m & 110w
Purnp Dapth: — WIIW2 'T-=""m

I | @) — — o — — —
I
I
I
I

Sacuir Wall
Elevation: 1018 m
Flow Rate: 10 Vs
Dapth: 465 m DGR
Pump Depth: 420m | WaIW1 2 ey [
Total Head: 465 m — —r— — Typa: Sto Distribution io
Purmnp Cap.: 100 HP 2 1250 Saouini

L:1450m k=

Tipesc B £ 50 mm

Type: Shosl
L 4

Walar Supply from | | "“;"'"
Chamsina
r Plstey Linaln e o Saouiri Ground Reservoir 2
Capacity: 50 m?
Elevation: 1118 m
Y
Distribaustion ko
Saouiri

The existing water network is in very good condition and it has a length of around 45 km. It covers a large
area of the town

Well W29W1 (>30 years): Well is very old and it is in bad condition. Its pipes and valves are rusted
and they are subjected to leakage. There is no chlorination unit and the power generator is not
working. This well needs rehabilitation.

Well W29W2: No available information.

Reservoir W29R1 (15 years old; 200 m®): Reservoir is in acceptable condition but its pipes are
subjected to leakage. This reservoir needs some minor maintenance.

Reservoir W29R2 (50 m®): Reservoir is very old. No more available information.
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Sultan Yacoub El Faouqa (30)

SULTAN YACOUE EL FAQUQA (30)

Waler S Broken and not in Senvion
Dl'mmuirl:app;tr gl — PP — )

& 300 mm
|

Typic Stoal
L Y
e —_— Surh'r‘raﬂnuhﬁFm
alar "W'!““'Jr.___m——— |I;nqlnnalﬁmul1dﬂﬁml'

Loussa Wall
l:!l': ggs ﬂ:l Capacity: 3000 m*
Type: Stosd b Elevation: 1375 m
;100 mm
““;“'" Distribution to
Rachaya Area
Y
Sultan Yacoub El Faouga
Ground Reservoir
Capacity: 25 m®
Elevation: 1364 m
W30R1 L:122m

o «

L:18m
Type: Stosl W W3aoPs1
8- 75 mem W30ET1
L:322m
Typa: Steal
— — Py — Sultan Yacoub El Facuga
Elevalad Tank
Sultan Yacoub EI F Wm?m“;m
Pump Station @: 100 mm
Elevation: 1363 m Type: Sionl |
Flow 1: 2.78 Uis
Power: 7.6 HP
Dislribulion o
Sultan Yacoub

The existing water network is very old (installed 20 years ago) and it is in bad condition.

Pump station W30PS1: Pump station is old but it is in acceptable condition. Only one pump is

operating. There is no standby pump.

Reservoir W30R1 (45 years old; 25 m®): Reservoir is old but it is in acceptable condition. It is
subjected to leakage at the valves level and when it is full. This reservoir needs some

maintenance.

o KREDD..

Reservoir W30R2 (55 years old: 3000 m®): Reservoir is in bad condition. It needs esthetical and

structural rehabilitation.

Elevated tank W30ET1 (50 m9): Elevated tank is in good condition. It was rehabilitated before visit

time.
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Sohmor (31)
SOHMOR (31) The existing water network is very old and it is in bad condition. The old network was updated.
. Well W31W1 (>15 years): Well is in acceptable condition but it suffers from a shortage of electric
power. There is no chlorine disinfection in use although chlorine cylinders are available. This well
- needs minor maintenance.
in Lisa
i = Well W31W2 (>30 years): well is in acceptable condition but it suffers from a shortage of electric
Sohmor Valley Well - A+ mor Ground Ressrvok , . - o , . .
Elevation: 826 m W31WA Eamitrf Egﬁmm' (Demolished) power. There is no chlorine disinfection in use although chlorine cylinders are available. The
Flow Rate: 2.8 s levation: m
Depth: 470 m @— b — Caprari pump installed in 1975 is broken but it was replaced in 2009. This well needs minor
Pump Depth: 280 m & T5 rmen .
Tolal Head: 523 m TG | maintenance.
Pump Cap.: 30 HP
| — Well W31W3 (15 years old): Well suffers from a shortage of electric power. No more available
- — —pr— — m information.
I_ J Sohmeor Ground Resanvoir 1 . . 3. S .
| —_—— Capacity: 200 m? Reservoir W31R1 (35 years old; 200 m’): Reservoir is in very poor condition. It needs structural
& 150 mm v Elevation: 924 m . . . , . . .
| | Type: Steal and esthetical rehabilitation. The valve’s chamber of this reservoir needs reconstruction.
W31w2
Sohmor School Wall - B- Ph>- - | Reservoir W31R2 (500 m®): Reservoir is in good condition. No more available information.
Elevation: 855 m by | Distribution to
Bucrhlyyednd L:17%m B Sohmer Reservoir W31R3 (25 m®): Reservoir is destroyed.
Pump Dapth: 190 m ..»'. _J
;ﬁpﬁ:iﬁhﬂ; |— s Reservoir W31R4 (25 m®): Reservoir is very old and it is in bad condition. It needs rehabilitation
| Chamsine Spdng or reconstruction. This reservoir is not in use anymore.
| f:_lw W31R4
Sohmor PlayGround Well| e | | :
Elevaticn: 807 m —_— Watar cannat reach the mservoir Sohmor ‘GFGI.I'NJ
Flow Rale: — NotinUse |Reservoir4
Depth: 154 m Capnr:ity 25 m?
Pump Depth: 130 m Elevation: 500 m
Total Head: —
Pump Cap.: 60 HP
Waler Supply from
Libbaya Elevated Tank
o
= Distribution to
.'_ Sohmor
5
a
w
[
=
p=
w
=
(7]
(7]
LI
n
(7))
<
MAY 2015 PAGE 151 OF 189 §




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT
P-1211

Tal al za’za’a (32) Tall Znoub (33)
TAL AL ZA'ZA'A (32) TALL ZNOUB (33)
& 200 mm
Trpe. St
B— < — —m— e — —@B Tall Znoub Ground Resarveir
W32ET1 R Tall Znoub Well ®_ | Gapacity: 50 m*
Waler Supply from Elmr h‘ha‘:ﬂzl: | Sl
a .
Loussa P.S St | e Tal El Za'za'a Elevaled Tank Depth: 250 m
Type: Stea Capacity: 25 m Pump Depth: 245 m e P
Elevation: BT8 m Tolal Head: — T',ptuu'
Pump Cap.: 80 HP
Y |
Distribution o
Tall Znoub
Distribution to
Tal El Za'za'a
The existing water network is in very good condition and it has a length of around 3 km. It covers a large The existing water network is in very good condition and it has a length of around 4 km. It covers a part
area of the town of the town

Elevated tank W32ET1 (55 years old; 25 m3): Elevated tank is in bad condition.

Well W33W1 (>15 years): Well is acceptable condition. The access to the building was impossible

due to the absence of the keys. There is a chlorination unit but it is not in use.

Reservoir W33R1 (45 years old; 50 m®): Reservoir is in bad condition. It is subjected to severe

leakage. Also, the valve chamber is flooded with water and the valves and pipes are submerged i
with water. This reservoir needs rehabilitation.

o KRED) .
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Yohmor (34)
YOHMOR (34) The existing water network is old (installed 18 years ago) and it is in bad condition.
Well W34W1 (15 years ago): Well and building are in good condition but it suffers from a shortage
of electric power. There is a chlorination unit but it is not in use.
Well W34W2: Well is in bad condition and it suffers from a shortage of electric power. There is no
chlorination unit and the BWE had provided the chlorination unit but it is still not installed. This
waawz
Supply water to Libbaya well needs rehabilitation and some maintenance.
—_—— =y — — Ground Reservoirs
Yohmor Wall 2 &: 75 mm WI18R1 & W18R2
Elavation: 845 m . 3 - e "
Flow Rate: 12 s Reservoir W34R1 (55 years old; 100 m°): Reservoir is very old but it is still in acceptable condition.
Dapth: 400 m
Pump Depth: 246 m Waler Supply from R ir W34R Id- 3)-R iris ol T | " | .
Total Head: — Libbaya Efevaled Tank eservoir W34R2 (20 years old; 500 m°): Reservoir is old but it is in acceptable condition. Its pipe
Pump Cap.: 100 HP . . . . I
L _..'L connections are rusted and need to be changed. This reservoir needs esthetical rehabilitation and
| some minor maintenance.
II_ _Hﬁ;ﬂ __ Wair2
|_ — d— p— Yohmor Ground Reservoir 2
Capacity: 500 m*
| Elevation: 1024 m
4 150 mm '
- Distribution to
L 1800m Yahmor
I W34R1
Yonmor Well @— ';-:m—l—' — —pbpr— — "_@
levation: i T & 100 mm
Em R;.f,"fg},“h Bo L:180m Yohmor Ground Resenvoir 1
Dﬂm'l.' 350 m & BO-75-150 mm ' camtj': 100 m*
Pump Depth: 240 m Type: Steal Elevation: 990 m
Total Head: —
Pump Cap.: 75 HP
Distribution to
Yohmor
3
a
w
o
[
=
w
=
(7]
(7]
L
n
(7))
<
i
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Zellaya (35)
ZELLAYA (35)
Walar Supply from
Chamsine Spring
& 50 mem
. e - ,
Zallaya Ground Reserwoir 2
MotinUse |- apacity: 50 m?
Elevation: 824 m
& 50 mm
Ho Water Supply
WasRA
®- — — —oor — — M
Zellaya Wall ;100 mm
Elevation: 778 m L iS40 m Zellaya Ground Resarnvoir 1
Flow Rate: 8 s Capacity: 500 m?
Daplh: 410 m Elevation: 903 m
Pump Depth: 350 m
Tolal Haad: —
Pump Cap.: — 8 75100 mn W
Distribution o
Zellaya, Qilya
& Dilafi

There is no available information concerning the water network of the town. A new line coming from

Libbaya regional elevated tank will supply this village once Ain El Zarga system becomes operational.

The specific layout could not be obtained.

Well W35W1: Well is in good condition. Its chamber needs a steel cover.

Reservoir W35R1 (>30 years; 500 m®): Reservoir is old but it is still in acceptable condition. It
doesn’t have an overflow pipe. This reservoir needs esthetical rehabilitation and minor
maintenance.

Reservoir W35R2 (50 m®): Reservoir is very old and it is in bad condition. It needs rehabilitation
or reconstruction. This reservoir is not in use anymore.
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6 RACHAIYA CAZA

6.1 Water networks

Table 6-1 summarizes the results of the data collection campaign carried out through the questionnaires
and over the phone. Twenty six municipalities were contacted and 24 of them answered affirmatively
regarding the existence of a water network, while Beit Lahia answered negatively and Al Aakabe provided
no answer. Of the 24 answering affirmatively, only the existing network of Bakkifa was obtained. For most
of the other villages, the networks are very old and are being replaced. Hence the newly constructed
networks for 16 villages were obtained (designed by RELK&P in 2010 and funded by the CDR). The
networks of the following villages could not be obtained: el aakabe (if it exists), Ain Aata, Aita-El-Foukhar,
Haloua, Haouch El Qinnaabe, Kfar Qouq, Kfarmechki, and Yanta. For most of these villages, the networks
are old and in bad condition, and hence the maps probably do not exist.

Figures 6-1 and 6-2 show that 5% of the Rachaiya population, representing 20% of the caza villages, is
not served by any water networks (existing or planned), while 95% of the population representing 80% of
the villages is served by existing networks or planned. A large number of these networks have been
executed very recently (in the last 1 or 2 years) to replace old networks.

Plans 6-1 and 6-2 show the layout of the existing and planned water networks for the caza of Rachaiya
as a whole, and the area of north, south, and west Rachaiya respectively.

= LT
A .

Not Served
5%

Existing
/Planned
Network

95%

FIGURE 6-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN RACHAIYA CAZA

Not Served
20%

Existing/Planned
Network
80%

FIGURE 6-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN RACHAIYA CAZA
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TABLE 6-1: WATER NETWORK STATUS IN CAZA OF RACHAIYA

Village Name

Information From Questionnaire/Phone Interview

Water
Network

Water
Source

Network
Constructi
on Date
(Year)

Status Of Water Network According To
Municipality

* Network is in use but very old (bad condition)

Response Of Municipality To Phone
Request
For Water Maps

Network Maps Availability
SIETE

1 Aaiha Yes No Yes No Answer = (\)(lc(ejars railggs clrlmEie DEiEEn el anel Fesenial Told us to go to BWE Obtained - newly constructed
between 1" and 3"
Spring & * Network in good condition (spring source).
2 Aain Arab Yes Yes Yes Chamsine No Answer | * Another network is in bad condition (Chamsine | Told us to go to Khatib & Alami company Obtained - newly constructed
Well well source)
No No . .
K} Aakabe (EIl) Answer Answer No Answer No Answer No Answer No answer Told us they have no time to answer Not obtained
Reservoir . C
. No No X 50 Years | * Network is in use and the municipality is . . .
4 Ain Aata Answer Answer Yes Sug;;lrlﬁ% By old repairing the broken pipes Promised to help but did not follow through Not obtained
* Network is new and in use (good condition)
5 Ain Horche Yes No Yes Private Wells 2009 * Pipe diameters range between 1"&4” Not cooperative Obtained - newly constructed
* Network length is around 7 km
6 Aita El Yes Yes Yes Wells 2003 No answer No answer Not obtained
Foukhar
* Network is in use and very old (bad condition) | Told us to contact CDR and council for the . i
.g 7 Bakka Yes Yes Yes Wells 1986 * New network is under construction south Obtained - newly constructed
©
-
o . _ . . _ .
c 8 Bakkifa No No Yes No Water 2003 * Network is not in use because no water source | Told us to go to council for the south thalned existing -only main
Answer Answer Source lines
9 Beit Lahia No No No No Answer No Answer A ALY [AIe] So will be'designed funded by No answer No data to collect
Kuweity fund
. Sltan Yaqoub * Network is in use and very old (bad condition) . i
10 Bire (El) Yes No Yes Resenvoir 1990s * Pipe diameters range between 1" and 3", No answer Obtained - newly constructed
i Dahr EI Ahmar No No Yes No Answer No Answer | * Network is in use and very old (bad condition) | Did not call - data already available Obtained - newly constructed
Deir EI No No 10 Years . . . . i
12 Aachayer Answer Answer Yes Well old Network is in use Told us to go to council for the south Obtained - newly constructed
13 Haloua Yes No Yes No Answer No Answer | * Network is in use (good condition) Not cooperative Not obtained
* Network is in use and very old (bad condition)
Haouch El No Water * A new well is under construction . . .
14 Qinnaabe No Yes Yes Source 2005 « Actually people are drinking from Chamsine Promised to help but did not follow through Not obtained
well
No No 25 Years * Network is in use but it is very old (bad - )
15 Kaoukaba Answer Answer Yes Wells old condition) Told us to go to BWE Obtained - newly constructed
« KREDO
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Information From Questionnaire/Phone Interview

Response Of Municipality To Phone

Village Name Network Request Network Maps Availability
g Wells Sprin Water Water Constructi Status Of Water Network According To For WO{ M Status
pring Network Source on Date Municipality or Water llaps
(Year)
- * Network is installed by the south council . .
16 Kfar Qouq Yes No Yes Artisian Well | No Answer | , Pipe diameters range between 1" and 6" Told us to call council for the south Not obtained
* Network is in use and very old (bad condition)
17 Kfardenis Yes No Yes No Answer No Answer | * It covers 75% of all town Did not call - data already available Obtained - newly constructed
* Pipe diameters range between 0.5" and 6"
. 20 Years | * Network is in use and very old (bad condition) . . .
18 Kfarmechki Yes No Yes Wells old * New network is under construction Promised to help but did not follow through Not obtained
1B Khirbet Rouha e e Yes wallrissiie O UeETS | " INDIerte IS vy elel el mel SermpEs (sa Not available at municipalit Obtained - newly constructed
Answer Answer Project Old condition) paiity y
60 Years * Network is in use and very old (bad condition) Obtained - newly constructed main
7l Majdel Balhiss Yes Yes Yes Wells * People installed some pipes by their own Did not call - data already available .
Old . . " " lines
Pipe diameters range between 0.5" and 4
21 Mdoukha N N Yes Well 20 e * Network is in use and very old (bad condition) No answer Obtained - newly constructed
Answer Answer Old
* Network is in use but very old (bad condition)
7728 Mhaidthé (El) Yes No Yes No Answer No Answer tirlr:(Ias subjected to rehabilitation from time to Did not call - data already available Obtained - newly constructed
* Pipe diameters range between 0.5" and 3"
* Network is in use and very old (bad condition)
23 Rachay'fz =) N N Yes Wells B e * It is subjected to rehabilitation from time to Told us to call council for the south Obtained - newly constructed
Wadi Answer Answer Old time
* Network is in use and very old (bad condition)
24 Rafid (Er) Yes Yes Yes No Answer 1964 GIE[r:]S) subjected to some rehabilitations (length Did not call - data already available Obtained - newly constructed
* Pipe diameters range between 0.5" and 3"
No No 40 Years * Network is in use but is very old (bad : T . i
25 Tannoura Answer Answer Yes Wells old condition) Not available at municipality Obtained - newly constructed
26 Yanta No No Yes Wells 1998 * Network is in use (medium condition) Municipality promised to help but did not Not obtained
follow through
. KRED)
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PLAN 6-1: WATER SYSTEMS FOR CAZA OF RACHAIYA
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PLAN 6-2: WATER SYSTEMS FOR CAZA OF RACHAIYA — NORTH, SOUTH & WEST

MAY 2015 PAGE 159 OF 189




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE

WATER SYSTEMS ASSESSMENT REPORT

P-1211

6.2 Rachaiya Water Facilities

In the caza of Rachaiya the layout of the water facilities, along with their assessment are included for 27
localities. The other 8 localities do not have any BWE facilities. Some of these villages are supplied with
water from another village (in which case this will be shown on the schematics of that village), while the
others rely on private wells and/or non-serviced sources or on privately acquired water. As can be seen
on some of the layouts, some facilities are not connected to the system because no information could be
obtained about their position relative to the other facilities. A large number of Rachaiya villages will be
provided by water from the Ain El Zarqa spring system once it becomes operational.

In the caza of Rachaiya, 33% of the reservoirs have a capacity of less than a 100 m3, 2 % only have a
capacity between 1000 and 2000 m?, and 54 % have a capacity between 100 and 500 m?, distributed
equally between the ranges 100-200 m3; and 200-500 m3. There are no reservoirs with a capacity larger
than 2000 m? (figure 6-3). As shown in figure 6-4, 18 % only of all the reservoirs (ground reservoirs and
elevated tanks) were found to be in good condition, 23% need minor improvements and/or maintenance,
while 38% need major rehabilitation or reconstruction. For about 21 % of the reservoirs, not enough
information to conduct an assessment could be gathered. This percentage is high due to the fact that for
the caza of Rachaiya a number of the facilities listed in this study were not included in the BWE original
database and related documentation. They were rather added as of late following oral communications
with BWE staff and some new informal plans that were uncovered. As for the wells, they are divided in
two categories, namely functional and non-functional. However, a functional well may need various types
of improvements to become efficient as it could be providing water intermittently or insufficiently. Overall,
34 % of the Rachaiya wells are currently non-functional (figure 6-5),

Table 6-2 lists the 13 springs identified to date in the caza of Rachaiya as being used as a water source.
Unfortunately for none of these springs is data available regarding the minimum, maximum, or average

1000-2000
2%

!

200-500
27%

""H.-__-___

100-200
27%

FIGURE 6-3: RESERVOIRS CAPACITY IN RACHAIYA CAZA (IN M?3)

Good
Condition
18%

Needs
Rehabilitation or
Reconstruction

38%

eeds Minor

flows. Maintenance
23%
FIGURE 6-4: RESERVOIRS CONDITION IN RACHAIYA CAZA
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No Data

12%
Not in Use
34%
FIGURE 6-5: WELLS STATUS IN RACHAIYA CAZA
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TABLE 6-2: SPRINGS IN RACHAIYA CAZA

Min. Flow

Max. Flow

Avg. Flow

Spring Name Village Code Elevation (L/S) (L/S) (L/S) Comments
Ain Arab Ain Arab R2S2 Not in use, based on BWE current data
Ain Bakka Ain Arab R2S1
Ain El Abed Haouch El Qinnabe R14S2
Ain El Maleh (Ain Aata) Ain Aata R4S1
Ain Fares Haouch El Qinnabe R14S1
Ain Mansia Yanta R28S1
SECHENZI Ain Qunia Mdoukha R22S1
Ain Safsaf R16S1 Exact location unknown
Ain Tell Remian Khirbet Rouha R19S1
Aita El Foukhar Aita El Foukhar R6S1,2,3,4,5
Name Unknown R7S1 Exact location unknown, data from RELK&P
Name Unknown R7S2 Exact location unknown, data from RELK&P
Name Unknown R27S1 Exact location unknown, data from RELK&P
o KRIN)..
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Legend:
LEGEND:
—Pp— Gravity Pipe - Existing
—ppp— Pressure Pipe - Existing
i é i Pump Station - Existing
W.TP
L L ]
oo WTP
@ Well - Existing
> Spring
il Elevated Tank - Existing
T Reservoir - Existing
CL Chlorinator
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Aiha (1)
AHA (1) The existing water network is in very good condition and it has a length of around 17.5 km. It covers a
large area of the town a new line coming from Ain El Zarqa spring will supply this village once the system
becomes operational. The specific layout could not be obtained.
Well R1WT1 (15 years old): Well is in bad condition and it suffers from a shortage of electric power.
The outlet pipe is rusted. There is no chlorination unit for this well nor a private generator. lts
@ - i electrical panel is broken. It has a booster pump but it is not working. This well needs rehabilitation.
Elovation: 126 New Woll R Well R1W2 (25 Id): New well not i t
Elevation: 1266 m e years old): New well not in use yet.
Flow Rate: 125 Lis peRI RIR1  [Aha Ground Reservoir 1
Depth: 420 >h> Ca : 150 m? . , . ,
Pul:z Dna-pl.l'tn 275m = T . Em; 1383 m Pump station R1PS1: No available information.
Total Head: 275 m |
Pump Cap.: 901 | Reservoir R1R1 (150 m3): Reservoir is very old. Its pipes are rusted. This reservoir needs
T rehabilitation or reconstruction.
Aiha
L: 608m ‘ Reservoir R1R2 (> 50 years; 100 m9): No available information.
| Aiha Pump Station
Elavation: 1305 m
- — <44 — m—i‘ ‘Aiha Ground Reservoir 2
Capacity: 100 m?
Elevation: 1305 m
R1W1
Ny [T
2 63 mm Aiha
Ajha Old Well Type: Steel
Elevation: 1239 m
Flow Rate: 12.5 Us
Dapth: 400 m
Pump Depth: 350 m W &:50mm
Tolal Head: —
Pump Cap.: B0 HP
N
Supply Kfargoug
Ground Resanaair|
:
w
o
[
i
=
0
it
0
0
<
i
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Ain arab (2)
The existing water network is in very good condition and it has a length of around 5.5 km. It covers a
AN large area of the town. A new line coming from Ain El Zarga spring will supply this village once the system
becomes operational. The specific layout could not be obtained.
Well R2W1 (10 years old): Well is in bad condition. There is chlorination unit but it is not working.
Actually people stop using the water of this well because it is polluted.
Spring R2S1 & R2S2: No available information
y
R251 R2R1 Reservoir R2R1 (>60 years; 75 m3). Reservoir is very old and it is in very bad condition. Its valve
’, B @ Ain Arab Old chamber is submerged with water. This reservoir needs reconstruction.
T PE Ground Reservoir
e Reservoir R2R2 (200 m3): No available information.
tmppy |
Ain Arab Spring Distribution to
R252 Ain Arab
‘E i Water Supply from
Ain Arab Wel M Chimalng Speing
Elavation: 1103 m
Flow Rale: 194 Us ¥& i
Pump-anth: 350m
Tolal Head: 350 m
Pump Cap.: 40 HP RIWA R2R2
—>hbr— — — —ﬂﬁ Ain Arab New
I:'*E;;:‘ Ground Reservoir
Type: Stessi Capacity: 200 m®
Elevation: 1275 m
& 40 mm Y
Typa: Shoal
Distribution to
Ain Arab
g
:
i
n
(7))
<
]
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Aakabe (el) (3 There is no available information concerning the water network of the town. A new line coming from Ain
El Zarqa spring will supply this village once the system becomes operational. The specific layout could

AAKABE (EL) (3) not be obtained.

Well R3W1 (15 years old): Well is in good condition but it suffers from a shortage of electric power.

The old booster pump was replaced by a new one lately. There is no chlorination unit but water is
cleaned through blue boxes contains aggregates.

Elevated tank R3ET1 (250 m?3): Elevated tank is in good condition. Its valve chamber is submerged

Chamsine Spring R3IET2 Mg;m“?,ﬁ m s with water and some valves are missing. This tank needs some minor maintenance (adding
Elavation: 384 m valves, fixing some pipes...).

Elevated tank R3ET2 (<10 years; 200 m?): Elevated tank is in very good condition.

| Distribution lo
Az El Arab &
= Jib Farah

Elevated tank R3ET3 (<15 years; 50 m3): Elevated tank is in very old and it is not in use.

R3ET1

Aakabe Elevated Tank 1
Capacity: 250 m?
| | |Etevaton: 1136 m
EL Aakabe Well Typo: Stoal
Elevation: 954 m |
Flow Rale: 2 ls = f
Depth: 300 m -
Pump Depth: 220 m l e
Tolal Head: 374 m | Distribution to
Pump Cap.; 20 HP '_';;ng" El Aakabe
3. 78 mm | VPN el
L G ¥
—_————— P — — — —jp—
Type: P
Mot in Use
Aakabe Elevated Tank 3
Capacity: 50 m*
Elevation: 1093 m
z
a.
w
(7
.
=
i
=
7]
7]
L
7]
7))
<
]
MAY 2015 PAGE 166 OF 189 §




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT
P-1211

Ain Aata (4) Ain Horche (5)
AIN AATA (4) AIN HORCHE (5)
Aln Horchae
| Ain EI Maleh Spring]| i
n ng Capacity. 10 m*
R4R3
Ain Aata Yy - '!'!.""" - —@
Ground Raservoir 3 Type: Siosl Mazrasl Beit Jaafar
Mol in Lsa : Ground Resarvoir
Capacity: 50 m?* 50 m®
Elevation: 1407 m mn*.d""‘ 955 m
. 2: 75 mm
— — — “ — — —
Ain Aata l_
Ground Resarvair 2 |
Ain Aata Well Capacity: 300 m*
Elevation: 1282 m Elevation: 1407 m I
Flow Rala: 20 Vs
Depth: 450 m @_ P> _I
Pump Depth: 350 m
Total Head:—
Pump Cap..— I A J
| eam
i i
as Aln Horcha
i — %— ﬂ Ground Reservoir
Ain Aata Ground Reservoir 1 e Capadity: 100 m*
Capacity: 500 m? Elevation: 1073 m
Elevation: 1407 m |
Aln Horche Old Wall
E;M:HNN REW2 I S E:_I“mh
Fatec — J & a0 Horche
MI‘: 1“.'!“1 @ — — m— m:d
; B 40 mm
wrmmlnﬂ;:m o Not in Usa Typa: Simal
Pump Cap.-9 HP

The existing water network is in very good condition and it has a length of around 5 km. It covers a large

The existing water network is very old (installed 50 years ago) and it is in bad condition. A new line coming area of the town. A new line coming from Ain EI Zarqa spring will supply this village once the system

from Ain El Zarqa spring will supply this village once the system becomes operational. The specific layout becomes operational. The specific layout could not be obtained.

could not be obtained.

Well R5W1 (>10 years): Well is in good condition but it suffers from a shortage of electric power

Well R4W1 (15 years old): Well is not accessible. No available information.

and leakage when pump is running. It needs minor maintenance.

Soring 451 No available information. Well R5W2 (20 years old): Well is not equipped and dry. It is not in use.

Reservoir R4R1 (500 m3): Reservoir is in good condition.

Spring R551: No available information.

Reservoir R4R2 (300 m3): Reservoir is in good condition. Reservoir R5R1 (10 m9): No available information.

Heservoir 84A3 (50 m7): Itis not in use. Reservoir R5R2 (>50 years; 100 m9): Reservoir is in acceptable condition.

Reservoir R5R3 (50 m?): No available information.

o KRED) .
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Aita El Foukhar (6)

AITA EL FOUKHAR (6) There is a water network in the town since year 2003 but there is no available information concerning this

network. A new line coming from Ain El Zarga spring will supply this village once the system becomes
operational. The specific layout could not be obtained.

| Aita EI Foukhar Springs|
ReS1 ~ Res2 REs3  RES4  RESH Well R6W1 (>10 years): Well was built in year 2002. Its chamber was inaccessible during visit

¥ l | |'| | | l J time. Its submersible pump is not functioning.

Y Well R6W2 (15 years old): Well is not in functioning nor equipped. Its outlet pipe is broken due to
bombing. It is not in use.
Aita El Foukhar — bp
R e @_ @:omm B Well R6W3 (35 years old): Well is not in use due to lack of water.
Fiow Rate: 4 Us Type: Stosl
Depth: 220 m ; - . i i i
$"'EF m:z;g&m | ?g: ot ﬁhE' mem.m Well R6W4 (>25 years): Well is very old and it is not in use.
o : 250 m ; B"’.““,
Pump Cap.: 35 HP EE:: ;';"@;Tﬁm Spring R6S1, 2, 3, 4, 5: No available information.
Depth: 150 m
| E:EF;:;‘?’_"“'“ Reservoir R6R1 (500 m?3): Reservoir is in good condition. It has a disinfection unit.
ump Cap.: —

Reservoir R6R2 (>10 years; 400 m3): Reservoir is in acceptable condition. It needs some minor

RER1 REW?2
maintenance and esthetical rehabilitation.
Alta El Foukhar Aila El Foukhar
Ground Reservoir 1 Ground Resaroir 2
Capacity: 500 m* YY Capacity: 400 m*
Elevation: 1360 m Elevation: 1307 m
Distribution to Distribution to
Aita El Foukhar| Aita El Foukhar
Alla El Foukhar Alta EI Foukhar
Ain El Knisah Well (N.O) Old Wall
Elevation: 1199 m Elevation: 1285 m
REW3 | Flow Rate: — REWA | Flow Rate: —
Dapth: — Daplh: —
Pump Depth: — Pump Depth: —
Motinuse | Tolal Head:— Mot in use | Tolal Head:—
Pump Cap.; — Pump Cap.: —
:
w
o
=
=
2
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<
]
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Bakka (7)
BAKKA (7) The existing water network is in very good condition and it has a length of around 10.5 km. It covers a
large area of the town. A new line coming from Ain El Zarga spring will supply this village once the system
becomes operational. The specific layout could not be obtained.
Well r7W1 (25 years old): Well is in bad condition and it suffers from a shortage of electric power.
The outlet pipe is rusted. There is no chlorination unit for this well nor a private generator.
Well R7W2 (5 years old): Well is still new but it is not in use yet.
Bakka Old Wail
levation: 1 . . . . .
pranng Em R,.,:::m Well R7W3: Well is not in use due to lack of water. This well is very old and it has an old booster
Depth; 120 m
Bakka Ground Reservoir @— —— gy — — — Pump Depth: 90 m pump.
Capacity: 200 m® :63 mm ‘;Dtnl Hcm::u =
Elevation: 1531 m Type: Stou LR AR Spring R7S1& 2: Springs are used for irrigation.
gam o sl Reservoir R7R1 (>20 years: 200 m?): Reservoir is old and it is in acceptable condition. The valves
Flow Fade: — are not beside the reservoir and there is no valve chamber. This reservoir needs a valve chamber,
RTW2 Depth: 420 m
2ot m ot some minor maintenance and esthetical rehabilitation.
Enla::ullon o bt 1 Ue ok Pump Cap.:100 HP
Bakka Unused Well
Elevation: 1416 m
R7W3 | Flow Rate: 7.9 Us
A A ) | Pinp e
J | J Pump Depth:300 m
R7S1 R752 Total Head: 215 m
N NotinUse | o mp Cap.:100 HP
Used For Irigation
3
a
i}
o
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=
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Bakkifa (8)

BAKKIFA (8) The existing water network is in good condition and it has a length of around 2.3 km. It covers a large
area of the town. This network is not in use because there is no water source available. A new line coming

from Ain El Zarga spring will supply this village once the system becomes operational. The specific layout

Water Supply from could not be obtained.
Chamsina Spring

Well R8BW1 (35 years old): Well is in bad condition and it suffers from a shortage of electric power.

_JI,

Its outlet pipe is rusted. It needs minor rehabilitation.

Well rBW2 (>5 years): Well was not in use yet during visit time. Its borehole is drilled and a casing

was installed. There is no submersible nor centrifugal pump yet.

i
3

Bakkifa Mountain Well
Eﬁ%?ﬁﬂ Well RBW3 (>10 years): Well is not operational due to lack of water. This well is closed by stones
?ﬂ:nsﬁm”:amrn and its building is used as a depot for livestock.
Total Head:—

Pump Cap.: 70 HP

ater cannol reach this Resarvair
]
B

Reservoir R8R1 (>60 years; 300 m3): Reservoir is empty due to lack of water. It is old and its pipes

3
#
l :

m“-w_ww : b e are rusted. This reservoir needs structural and esthetical rehabilitation.
Elavation: 1104 m

-
H
-

Type: Shest

Bakkifa Valley Well
— Elevation: 835 m
VW Type: Steel Flow Rate: 7.9 l's
Daplh: 550 m
Pump Depth:—
RBW2 | Total Head: 594 m
Pump Cap.: 95 HP

Distribution to
Bakkifa

Bakkifa Jameyyi Well
Elevation: 1012 m
Flow Rate: 7.9 l's
Depth: 620 m

Pump Depth: 600 m
Tolal Head: 534 m
Pump Cap.: 95 HP
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Beit Lahia (9) Bire (El) -Aazze (10)
BEIT LAHIA (9) BIRE (EL) -AAZZE (10)
Watar Supply from
Chamsine Spring
E l Wataer Supply from g g L
] 4 — o —
Chamsine Spring ot -
L] Mot in Usa
g El Bire Ground
Beit Lahia Wall Reservoir 2
Elevation: 852 g Capacity: 100 m®
S [T - El Bire Wall bor
Elow Rata: 2 Uls g Elevation: 1250 m
i Elevation: 1105 m
Depth: 300 m 8 Flow Rate: 20.83 Us
Pump Depth: 275 m | meems & Depth: 350 El Bire Ground Reservoir 1
Total Head: 308 m % TR v p:':.,l:'mpu.l".'1m,,, Capacity: 300 m?
Pump Cap.: 20 HP ROW1 = - 100"":"“ a Total Head: 424 m RAOWY R10R1  |Elevation: 1283 m
—_—— — P — — — Elevation: 960 m Pump Cap.: 80 HP —_——— - — — —
& 78 men & 150 mm '
L !-ll:lrn L:2108m
Type: Stosl Typec Steal
pu=y e Y
e Distribution to
g:f‘l_“a"r':‘:‘ ! El Bire & Azze

The existing water network is in very good condition and it has a length of around 1.5 km. It covers a The existing water network is in very good condition and it has a length of around 25 km. It covers a large

large area of the town. A new line coming from Ain El Zarqa spring will supply this village once the system area of the town. A new line coming from Ain El Zarqa spring and Jabal El Arabi regional reservoir will

becomes operational. The specific layout could not be obtained. supply this village once the system becomes operational. The specific layout could not be obtained.

Well R9W1 (>15 years): Well is in bad condition and it suffers from a shortage of electric power.

Well R10W1 (15 years old): Well is in bad condition and it suffers from a shortage of electric

It has a chlorination unit but it is not working because it needs rehabilitation. Its pipes are rusted power. There is no chlorination unit for this well.

and shall be changed. A new outlet pipe shall be installed.
Reservoir R10R1 (>15 years; 300 m?3): Reservoir is in good condition.

Elevated tank RIET1 (>15 years; 100 m9): Elevated tank is old but it is in acceptable condition. It

Reservoir R10R2 (100 m3): Reservoir is very old and it is in bad condition. It is not in use. It needs

is subjected to leakage. It needs some minor maintenance.
reconstruction.
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Dahr EI Ahmar (11) Deir Al Achayer (12)
DAHR EL AHMAR (11} DEIR AL ACHAYER (12)
Seasonal Spring
R1151
12 bty JEVTT B[Ol Autmr
Flow Rale: 2.5 Vs STV ESOY
1m ———“——_ gmy_l'!'ﬂrn‘
Pump Deplh:140m 9: 78 e o 10w
Dahr El Ahmar
Elevated Tank
Capacity: 50 m*
Elevation: 1090 m ki |
Water Supply from
Chamsina Spring
Distribution to
Diair El Achayer|
Old Network
Deir EI Achayer New Waell|
FowRete:ats | | LS e
Distribution fo m:m1m @'_ b — — — PP —m .Eﬁ'f;'mmm
Dahr EI Ahmar New Well Dl &l M o C e Cdoom Capacily: 300 m®
Flow Rate: == Elevation: 1353 m
Depth: 250 m R11W1 R11R1 %J:"m":"
Pump Daepth: 245 m @ <
i Dahr El Ahmar
Mot in Service yet Type: Steal Ground Raservoir Manhoia
Capacity: 300 m*
Elevation: 1130 m
Rt
. . . . g . nwmh
The existing water network is in very good condition and it has a length of around 26 km. It covers a large Deir El Achayar
New Network
area of the town. A new line coming from Ain El Zarqa spring will supply this village once the system
becomes operational. The specific layout could not be obtained.

Spring R11S1: Spring dries during summer season.

The existing water network is in very good condition and it has a length of around 9 km. It covers a large
Well R11W1:Well is not in service yet due to problems regarding the alignment of its transmission area of the town.

pipe.

Well R12W1: No available information.
Reservoir R11R1 (>10 years; 300 m?): Reservoir is in good condition.

Well R12W2: No available information.
Elevated tank R11ET1 (50 m3): Elevated tank is old but it is in acceptable condition. Its pipes are

Reservoir R12R1 (150 m3): No available information.

rusted and need to be changed. This elevated tank needs some minor maintenance.
Reservoir R12R2 (300 m3): No available information.
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Haloua (13)

HALOUA (13)

Haloua Well B
Elgvalion: 1428 m
Flow Rate: —

Pump Dapth:—
Tolal Head:—
Pump Cap..—

R13R1

Haloua Well A iy
Elevation: 1422 m Type: Steal
Flow Rate: 12 Vs
Depth: 475 m

Pump Deplh: 400 m ©: 100 mm Wy
Total Head: 90 m Type: Steal
Pump Cap.: 100 HP

The existing water network is in good condition. A new line coming from Ain El Zarga spring will supply
this village once the system becomes operational. The specific layout could not be obtained.

Well R13W1 (25 years old): Well is in bad condition and it suffers from a shortage of electric
power. There is no chlorination unit for this well. It needs minor rehabilitation.

Well R13W2: Well is not in use. No more available information.

Reservoir R13R1 (20 years old; 200 m?3): Reservoir is in good condition.

Reservoir R13R2 (50 m3): Reservoir is not in use anymore.
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Haouch El Qinnabe (14) The existing water network is old and it is in a bad condition. The only water source in the town is
Chamesine spring. A new line coming from Ain El Zarga spring will supply this village once the system
ERRUCR EL-SHnonstie) becomes operational. The specific layout could not be obtained.
Ain Fares Spring lAin El Abed Spring
[ R1451 Hid Well R14W1 (10 years old): Well is not in use yet. Its building is used as a depot for livestock. It
.'_ | Y suffers from a shortage of electric power.
Supply Marj El Zhour]
Haouch El Qinnaba Ground Reservol i . i i i
Uit otk a2 'L Spring R14S1 & R14S2: No available information.
=3 Cocv |y g
| = Elevation: 880 m ' Pump station R14PS1 & R14PS2: No available information.
R14PS1 R14PS2 _ _ _ _
R14R1 R14R2 Underground reservoir R14R1 (80 m3): No available information.
E g
> < Underground reservoir R14R2 (30 m?): No available information.
Haouch El Qinnaba :auq.;:d A
mm?nd;mnﬂﬂ g Reservoir R14R3 (50 m?3): Reservoir is very old and need rehabilitation or reconstruction.
Elevation: 873 m gomm S4om ;
e S T _— mﬁé&:’:ﬂ%” Elevated tank R14ET1 (200 m?3): Reservoir was still under construction during visit time. It needs
- ] ‘ p— E"mﬂﬁm:n to be painted and the missing pipes shall be installed.
R14R3
Distribution lo < Elevated tank R14ET2 (25 m3): Reservoir is very old but it still in acceptable condition. Some
Haouch EI Qinnabe| .
@2 25 mm rusted pipes need to be changed.
Haouch E| Qinnabe Haouch EI Qinnabe
mﬂ ;’ Elevated Tank 2 pr—
. Capacity: 25 m* : Stmel
Elevation: 888 m . . Elevation: 879m  |R14ET2 e
RI4ET1
R14W1 3 75 mm
Typa: Stoal
> —
Haouch EI Qinnabe Well
Elevation: 789 m
Flow Rate: 8 s
Depth: 550 m
Pump Dapth:—
Tolal Head:—
runo Cop 30 g
5
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Kaoukaba (15) Reservoir R15R1 (20 years old; 50 m3): Reservoir is not in use. It is old and needs some
rehabilitation.
KAQUKABA (15)
Elevated tank R15ET1 (250 m3): Reservoir is in good condition. It needs esthetical rehabilitation
and some minor maintenance.
Water Supply from
Kaoukaba Ground Resarvoir Chamsine Spring
15m1 | Capacity: 50 m*
Elevation: 1117 m _1 —
8
Not in U i |
2
& T8 mm
Type: Steal

Kaocukaba Elevated Tank
Capacity: 250 m?*
Elevation: 1080 m

R15W1

Kaoukaba Abou Arab Wall
Dry Complataly in Summer|
Elavalion: 1073 m

Flow Rate: 4.6 Ls

Dapth: 440 m

Pump Depth: 435 m

Tolal Head: 650 m & 75 mm

Pump Cap.: 35 HP Treses |

Distribution to
Kaoukaha

Kaoukaba New Well |
Elevation: —

Flow Rate: 8 Us R15W2 _l
Dapth: 350 m

romp oopnsism | (P— — — —BBr—
Total Head:— 12: 78

Pump Cap.: 75 HP Typo: G5

The existing water network is in very good condition and it has a length of around 14.3 km. It covers a
large area of the town. A new line coming from Ain El Zarga spring will supply this village once the system
becomes operational. The specific layout could not be obtained.

Well R15W1 (20 years old): Well is old, and it dries each summer. The centrifugal pump is broken

but the submersible pump is operational. This submersible pump fills a small tank (16 m?) located
near the well in one hour. Its electrical panel is not working.

Well R15W2 (< 2 years old): Well is new and it is in good condition.
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Kfar Qouq (16)
KFAR QOUQ (16) There is no available information concerning the water network of the town. A new line coming from Ain
El Zarqa spring will supply this village once the system becomes operational. The specific layout could
Aln Safsaf Spring not be obtained.
Water Supply from| _J s et o 1651
i b e r V Well R16W1 (15 years old): Well is old. Some pipes are rusted. This well doesn’t have a direct
water outlet. It doesn’t have a chlorination unit nor a booster pump. It has a private generator but
i Ko it is used only for emergency. This well needs rehabilitation.
- - Spring R16S51: No available information
= Sl R16R3 R16R2 . i 3. . e . o .
Kiaroous Groond m Reservoir R16R1 (15 years old; 550 m?3): Reservoir is old but it is in acceptable condition. It is
Reservoir 3 bjected to leakage inside its valves chamber. Some pipes need to be changed. This reservoir
e Capacity: 25 m (OK) subjected to leakag pip g
Elevation: 1237 m Elevation: 1237 m needs some minor rehabilitation.

Reservoir R16R2 (25 m3): Reservoir is very old it needs reconstruction.

Reservoir R16R3 (100 _m?3): Reservoir is in acceptable condition. It needs some minor

maintenance concerning its pipes.

R16R1
Kfargoug Wall
Elevation: 1204 m
Flow Rate: 12.5 s & 160 mm
Depth: 350 m A\
Pump Dapth: 300 m
Total Head: —
Pump Cap.: 55 HP
Distribution to
Kfargouq
g
o
g
0
0
<<
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Kfardenis (17)

The existing water network is in very good condition and it has a length of around 16 km. It covers a large

KFARDENIS (17)

area of the town. It covers around 75 % of the town. A new line coming from Ain El Zarga spring will
supply this village once the system becomes operational. The specific layout could not be obtained.

Well R17W1 (15 years old): Well is old. lts valves and pipes are subjected to leakage. This well

doesn’t have a chlorination unit. Some valves are missing. It needs some rehabilitation.

Kfardenis
Ground Reservoir 2
Capacity: 50 m* ; . . . .
& pal il Pump station R17PS1: No available information.
Water Supply from , - . "
Chamsine Spring Reservoir R17R1 (>15 years; 200 m3): Reservoir is not in bad condition. It doesn’t have an
overflow pipe. Its valve chamber is submerged with water. This reservoir needs some minor
Kfardenis Well o
Elevation: 1125 m rehabilitation.
Flow Rate: 4.4 Vs
Depth: 600 m , o o " . . .
Pump Depth: 570 m R17PS1 Reservoir R17R2 (50 m?3): Reservoir is very old and it is in bad condition. It is not in use and it
Tolal Head: 633 m @: 78 mm .
Pump Cap.: 60 HP G L:4iT8m needs reconstruction.

Kfardenis

Ground Reservoir 1
Capacity: 200 m?*
Elevation: 1185m

1!
Distribution to Distribution o
Kfardanis Kfardanis
1
¢
-1
Distribution o
Kfardenis
iz
(1]
L
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Kfarmechki (18)

KFARMECHKI (18)

Kfarmachki Wall
Elevation: 846 m
Flow Rate: 9.72 Us
Dapth: 206 m
Pump Depth: 220 m
Total Head: 365 m
Pump Cap.: 90 HP R1BW1 L Kfarmechki Elevated Tank
Capacity: 200 m*
Elevation: 1201 m
= o
Typa: Stoal

Distribulion to Supply waler o
Kfarmechiki Mabi Safa Reservoir

The existing water network is old (installed 20 years ago) and it is in bad condition. A new network is
under construction. A new line coming from Ain El Zarqa spring will supply this village once the system
becomes operational. The specific layout could not be obtained.

Well R18WT1 (>15 years): Well is in good condition. There is no chlorination unit in this well. It has

two booster pumps: one of them supplies water to Kfarmechki elevated tank (110 Hp) and another
one supplies water to Sohmor village (80 Hp). This well needs minor rehabilitation.

Elevated tank R18ET1 (10 years old; 200 m?): Reservoir is old but in good condition. It needs

some minor maintenance.
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Khirbet Rouha (19) The existing water network is in very good condition and it has a length of around 38 km. It covers a large
area of the town. A new line coming from Ain El Zarqa spring will supply this village once the system
KHIRBET ROUHA (19) becomes operational. The specific layout could not be obtained.
Well R19W1 (15 years old): Well is not in bad condition; however, its chamber needs rehabilitation.
This well has no chlorination unit.
Ain Tell Remian Water Supply from
R1951 Chamsine Spring Spring R19S1: No available information.
s . Reservoir R19R1 (45 years old; 150 m3): Reservoir is old but it is in good condition. Its valve
: 50 mn 0 chamber is subjected to leakage. This reservoir with its valve chamber needs minor maintenance.
Distribution o | " a
il Khirbel Rouha Reservoir R19R2 (300 m?3): Reservoir is new and in good condition. Its valve chamber is subjected
it mr:lrmm’rz leak Th Ive chamb d [
TeT— m-:: I - i to leakage. The valve chamber needs maintenance.
Khirbet Rouha
Ground Reservoir 1
Capacity: 150 m?
Elevation: 1190 m
B: 75 mm
Typa: Stoal |
Distribution to
Khirbet Rouha
Khirbet Rouha Wall
Elevation: 1142 m
Flow Rate: 21 Uis
Depth: 280 m
Pump Depth: 230 m
Total Head: 374 m
Pump Cap.: 100 HP
g
:
7
n
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<
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Majdel Balhiss (20) Marj El Zhour (21)
MAJDEL BALHISS (20} MARJ EL ZHOUR (21)
‘Waler Supply from
Charmsine Spring
= Marj El Zhour Well
Elevation: B61 m
I Flow Rata; —
Daplh: —
| Pump Depthi—
Majdel Balhiss New Well . L -
a o
Elavation: 970 m 0:8smm * ! Pump Cap.: R21W1 R2Z1R1
Flow Raba: 10 Us 3 —— ey — — —
E:ﬁ: :I::lif:lhn? 280 m I @ 100 mm
Tolal Head: 677 m | Tpet
Purmp Cap.: 100 HP
v
Distribution o
Majdel Balhiss Ground Reservoir Marj E| Zahaur
Capacity: 150 m?
Elevabion: 1270 m
| Y From El Ir-tnwd'l J
. Fustarvol 8
Marj El Zhour
Ground Resarvoir 2
Mﬂ""ﬂlﬂ{ Capacity: 25 m?
Elevation: 862 m
Majded Balhiss Cid Wal
Elavalion: 984 m
Flow Rale; —
Depth: 180 m @ 150 mn o
Pumg Depth: 120 m
Total Head:-—

There is no available information concerning the water network of the town.

hnlnidal Balh:. Well R21W1: No available information.
Reservoir R21R1 (15 years old; 200 m3): Reservoir is old. The ladder is broken which make the
The existing water network is in very good condition and it has a length of around 12 km. It covers a large roof inaccessible. No more available information.

area of the town. A new line coming from Ain El Zarga spring will supply this village once the system
9 @ spring PPY g y Reservoir R21R2 (25 m3): Reservoir is old but it is in acceptable condition. It needs some minor

becomes operational. The specific layout could not be obtained. .
maintenance.

Well R20W1 (>20 years): Well is not in use. There is no enough water to pump.

Well R20W2 (>10 years): Well is in acceptable condition. It doesn’t have a chlorination unit.

Reservoir R20R1 (55 years old; 150 m?3): Reservoir is old but it is in good condition. It is subjected

to leakage and its capacity is not enough to supply water needs of the entire town. This reservoir
with its valve chamber needs minor maintenance.
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Mdoukha (22) The existing water network is in very good condition and it has a length of around 10 km. It covers a large
area of the town. A new line coming from Ain El Zarqa spring will supply this village once the system
MDOUKHA (22) becomes operational. The specific layout could not be obtained.
Well R22W1 (>15 years): Well is in bad condition and it suffers from a shortage of electric power.
There is no chlorination unit for this well. It has a private generator. This well needs rehabilitation.
Dry in Summer Season
Water Supply No Watar Flow ol Spring R22S1: No available information.
rom
Spri i
Reservoir R22R1 (20 years old; 60 m3): Reservoir is old and it is in bad condition. It needs
rehabilitation or reconstruction.
Reservoir R22R2 (200 m?9): Reservoir is old but it is in good condition. Its valve chamber is
submerged with water. It needs some minor maintenance.
o R22R2
Mdoukha Ground > <
Z @: 75 mm @: 50 rm Mdoukha Ground
mz Typa: Stoal Typa: Sioel Reservoir 1
Capacity: 200 m® I Capacity: 60 m*
Elevation: 1216 m L 4 Elevation: 1225 m
Tree Sie Distribution to
Mdoukha Well
Elevation: 1067 m
Flow Rala: 19.4 s
Dapth: 300 m
Pump Depth: 280 m
Total Head: 456 m
Pump Cap.: 100 HP

o KREDD..

MAY 2015 PAGE 181 OF 189

WATER ASSESSMENT REPORT




WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT
P-1211

El Mhaidthe (23) Nabi Safa (24)
EL MHAIDTHE (23) NABI SAFA (24)
Water Supply from Water Supply from
Chamsine Spring Kfarmechki Elevated Tank
_\k_
Water Supply from
Mhaidthe (EI) Well Chamsine Spring
Elavation: 1060 m
Flow Rate: 7 Lis _1\_
Depth: 400 m @: &3 men W
Pump Depth: 350 m g L : 2000 m
Tolal Head: 215m Type: Stoel
Pump Cap.: 100 HP RZIW !
= Haouch Wall g
el R Elevation: 873 m
Capacity: 500 m® E::mn'_“‘ & |_ e ution to
Elevalion: 1200 m Pump Depth—
Tolal Head:—
Pump Cap..— R24W1

Distribution to Mahi Safa

Mhaidthe Ground Reservoir 2
Capacity: 250 m?
Elevation: 1188 m

The existing water network is in very good condition and it has a length of around 16 km. It covers a large

area of the town a new line coming from Ain El Zarga spring will supply this village once the system There is no available information concerning the water network of the town.

becomes operational. The specific layout could not be obtained.
Well R24W1: It is not in use.

Well R23W1 (15 years old): Well is in bad condition. There is a chlorination unit but it is not in use.

Reservoir R24R1 (50 m3): Reservoir is very old but it is still in use. It needs rehabilitation or

It needs rehabilitation.
reconstruction. This reservoir is not in use anymore.

Reservoir R23R1 (25 years old; 500 m3): Reservoir is in good condition. Its cover is broken. Also

Reservoir R24R2 (250 m?): Reservoir is in good condition but it is not in use anymore.

the cover of the valve chamber is broken and it is subjected to leakage. This reservoir needs some

minor maintenance.
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Rachaiya El Wadi (25)

RACHAIYA EL WADI (25) The existing water network is in very good condition and it has a length of around 32.5 km. It covers a
large area of the town. Lately, it is subjected to some rehabilitation. A new line coming from Ain El Zarga
Eﬂﬁ:i%ﬂﬂ Weill 1 spring will supply this village once the system becomes operational. The specific layout could not be
Flow Rate: 17.7 Us obtained.
Dapth: 350 m
Pump Depth: 315 m A H T F . .. I .
;uhlﬂ;::;ﬁm rzsw1 0 HI!HH"[ ) Well R25W1 (20 years old): Well equipment are new and well is in good condition. There is a
ump i el =
Distribution to @ chlorination unit but it is not in use.
Rachaiya
[ Well R25W2 (15 years old): Well is in acceptable condition. There is a chlorination unit but it is
Rachaiya EI Wadi Well 2 _ _
e Elevation: 1238 m not in use because water is portable. It doesn’t have a power generator. It has a booster pump
LH0mn B 2: 150 mm Flow Rate: 17.7 s
1o o L Depth: 400 ith ity of 50 Hp but it is old and d to be ch d. Well buildi d
P : mﬁ.mﬁmm with a capacity o p but it is old and need to be changed. Well building needs some
E’mﬁf& T: [ Total Head: — rehabilitation.
. RZ5R1 Pump Cap.:125 HP
@— — —dgd— — — —agq— Well R25W3 (>5 years): Well is new and in good condition but it is not working yet due to some
& 150 mm ;
ik problems between the contractor and consultant. There is no direct water outlet.
Reservoir R25R1 (20 years old; 1000 m3): Reservoir is in acceptable condition. Its pipes are
rusted. This reservoir needs some minor rehabilitation.
Reservoir R25R2 (500 m3): No available information.
Waler Supply from -ty :
Chamsine Spring — P — Rachaiya Ground Resarvoir
@ 150 mm Capacity: 500 m? Rachaiya E| Wadi Well 3
Elevation: 1319 m Elevation: 1248 m
| Flow Rate: 12.3 Us
Distribution to Depth: 480 m
Rachaiya Pump Depth: —
Total Head: 462 m
greswa | Pump Cap.: 80 HP
Supply Aiha
Ground Reservoir Jr_ o o S o o
@: 100 men
Typa: D
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Rafid (er) (26)
RAFID (ER) (26)
‘Walar Supply from
Chamsine Spring
2 |
: £
Rafid (Er) Well . 2 - h
Elevation: 1271 m & &
Flow Rate: 4.4 l's
Deplth: 550 m
Pump Depth: 520 m
Total Head: 584 m | |
Pump Cap.: 110 HP R26W1 _ﬁﬂ
e v ;. [ . s Rafid Er Ground Reservoir
g5 200w Capacity: 50 m*
#ﬂ';ﬂ Elevation: 1157 m
£
Distribution o
Rafid Er

The existing water network is in very good condition and it has a length of around 25 km. It covers a large
area of the town. Lately, it is subjected to some rehabilitation. A new line coming from Jabal Al Arabi
regional reservoir will supply this village once Ain El Zarga system becomes operational. The specific
layout could not be obtained.

Well R26W1 (15 years old): Well is in acceptable condition. There is a new chlorination unit for

this well and its outlet pipe is subjected to rust. The pump of this well is new.

Reservoir R26R1 (>55 years; 50 m9): Reservoir is in good condition. lts flow meter is broken. It

needs some minor maintenance.

o KREDD..

MAY 2015 PAGE 184 OF 189

WATER ASSESSMENT REPORT



WATER SUPPLY AND WASTEWATER SYSTEMS MASTER PLAN FOR THE BWE WATER SYSTEMS ASSESSMENT REPORT
P-1211

Tannoura (27 The existing water network is in very good condition and it has a length of around 9 km. It covers a large
area of the town. A new line coming from Ain El Zarqa spring will supply this village once the system
TANNOURA (27) becomes operational. The specific layout could not be obtained.
Well R27W1 (10 years old): Well is new and it is in good condition. It has a new generator but it
:‘:;;“;,;i“jgﬁ,-.";“” — 7 suffers from a shortage of electric power.
I Spring R27S1: No available information.
—-— Pump station R27PS1: No available information.
: 100 mm I
Distribution to i1
Tannoura < ¥ Pump station R27PS2: No available information.
| Lisiiontn 2'3“"""” Reservoir R27R1 (50 m3): Reservoir is very old and it is in bad condition. This reservoir is not in
Capacity: 200 m? Ceaas .
- "I Elevation: 1048 m : use. It needs rehabilitation or reconstruction.
o { b Reservoir R27R2 (200 m?): Reservoir is in good condition but it is subjected to leakage. It needs
T‘p.'lm‘: Slead Mo in wsa I . a0 .
R1 some minor rehabilitation.
s ® Tannoura Ground Underground reservoir R27R3: Reservoir is used to store water coming from well R27W1. No
‘-I Not in uSe Resarvair 1 . . .
Capacity: 50 m* more available information.
Elevation: 1020 m
@: 100 mm A filter exists in the town but it is not in use and it is by-passed by a pumping line towards reservoir R27R2.
Tips: Saeed R27PS1
b=
| R2TPS2 gaysy
R2TR3 | v j
e
B 75 mm
Typa: P
& 78 mm i
Typa: Steal
Tannaura Well |
Elevation: 921 m
Flow Rate: -
Depth: 475m
Pump Depth:470m
Taotal Head:—
Pump Cap..— ol
:
w
o
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i
=
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Yanta (28)
YANTA (28)
R2BPS1 R2ZBET1
_lmjzf f Yanta Elevated Tank
Capacity: 100 m*
’; . — —Ppp— — Elevation: 1538 m
| & 100 mm
o e
femy
Distribution to
Yanta

Yanta Wall
Elevation: 1468 m
Flow Rate: € Us
Dapth: 150 m
Pump Dapth: 76 m
Total Head: 198 m

Elevation: 1565 m

The existing water network was installed 15 years ago and it is not in acceptable condition. A new line
coming from Ain El Zarqa spring will supply this village once the system becomes operational. The

specific layout could not be obtained.

Well R28W1 (20 years old): Well is in acceptable condition. There is no chlorination unit for this
well. It has a generator but it's not working. It needs some minor maintenance.

Spring R28S1: No available information.

Pump station R28PS1: No available information.

Elevated tank R28ET1 (30 years old; 100 m3): No available information.

Reservoir R28R1 (100 m?): Reservoir is in acceptable condition. It needs esthetical rehabilitation.
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7 CONCLUDING REMARKS

During the past several months, a data collection campaign was carried out to gather all existing studies

and reports that have been prepared regarding water transmission, treatment, storage, and distribution

in the Bekaa. This campaign encompassed various activities including but not limited to: extensive

meetings with the CDR, mew, BWE and other authorities; written questionnaires sent to 146 municipalities

which included questions about the water source and the existence of a water network and its status; a

phone campaign to municipalities to obtain information not answered in the questionnaires and request

a copy

of the existing water map wherever present; and a physical and operational assessment of water

treatment plants and water facilities through an extensive site visits program. Based on this campaign,

the following is noted:

1-
o.

3-

The data regarding the water conveyance situation is scattered and deficient.

Most municipalities were not cooperative in providing any information and none but one provided
a map of the existing water network.

About half the Bekaa localities (70% corresponding to 93% of the population as shown in figures
7-1 and 7-2) actually do have a water network, but only for a part of those is the network in good
condition. Some are operational but in bad condition while others are not functional. The
information concerning the network condition was inferred from their date of construction, whether
they are in use or not, and the municipalities’ description of their status.

Physical losses from the networks are due to leaks and bursts in the pipelines generated by
poor maintenance and old age. Solutions to this problem include leak detection programs
followed by maintenance or partial renewal of the system. Such programs have never been
systematically implemented in the Bekaa.

The CDR is planning or executing a water network for some areas in the Bekaa (5% of the villages
corresponding to 2% of the population) that are either un-served currently or have an old and
deficient network. However these efforts are limited in reach and inequity in the provision of water
supply remains an important issue. The best served areas until now are large agglomerations
such as: Baalbeck, Laboué, Aarsal, and Britel in The caza of Baalbeck; Zahle, Bar Elias,
Aanjar/Haouch Moussa, and Majdel Aanjar in the caza of Zahle, Hermel in The caza of Hermel,
Joub Jannine, Kamed El Loz, and Machghara in the Caza of West Bekaa; and Rachaiya in the
caza of Rachiya.

Some areas of the Bekaa remain without any water network, either existing or planned (30% of
the villages corresponding to 7% of the population). These localities still rely on private wells or
purchased water. They are usually small villages located in remote areas.

The water facilities under the responsibility of the BWE include ground reservoirs, elevated tanks,
wells, chlorination units, pumping stations, water treatment/distribution plants, and springs. The

data regarding these facilities is highly conflicting with each source listing different characteristics
for the same facility.

The Bekaa reservoirs (including ground reservoirs and elevated tanks) vary greatly in size: 32%
have a capacity of less than a 100 m3, 6 % have a capacity larger than 2000 m?, also 5 % have a
capacity between 1000 and 2000 m3, and 42 % have a capacity between 100 and 500 m?,
distributed equally between the ranges 100-200 m? and 200-500 m? (figure 7-3).

A comprehensive assessment of the facilities condition has been conducted based on site visits,
meetings with BWE staff, and available information from previous studies. As shown in figure 7-
4, 39 % of the reservoirs (ground reservoirs and elevated tanks) were found to be in good
condition, 11 % need minor improvements, while 39 % need rehabilitation or reconstruction. For
about 11 % of the reservoirs, not enough information to conduct an assessment could be
gathered. As for the wells, they are divided in two categories, namely functional and non-
functional. However, a functional well may need various types of improvements to become
efficient as it could be providing water intermittently or insufficiently. Overall, 25 % of the BWE
wells are currently non-functional (figure 7-5).

Not Served
7%

Existing/Planned
Network (Not all
under BWE)
93%

FIGURE 7-1: PERCENTAGE OF POPULATION SERVED BY WATER NETWORKS IN THE BEKAA
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No Data
11%
Not Served
30% Good
Condition
Existing/Planned 39%
Network (Not all
under BWE)
70%
Rehabilitation or
Reconstruction Needs Minor
39% .
Maintenance
11%
FIGURE 7-2: PERCENTAGE OF VILLAGES SERVED BY WATER NETWORKS IN THE BEKAA FIGURE 7-4: RESERVOIRS CONDITION IN THE BEKAA
> 2000
1000-2000 ¢, Mo bats
5% 10%
500-1000
15% Not in Use
25%
200-500
21% 100-200
\ 21%
FIGURE 7-3: RESERVOIRS CAPACITY IN THE BEKAA (IN M?3) FIGURE 7-5: WELLS STATUS IN THE BEKAA
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8 FUTURE TASKS 10- Assess the needed capital investment to achieve system-wide metering across the BWE service

area.
The next phase of the project will concentrate on making recommendations for improvements to the

water supply system. More specifically, the following tasks will be performed:

1- Estimate the current and future water needs based on the population projections for the year 2035
that have been carried out at an earlier stage. The volumes of water needed for every village and
by region will be calculated.

2- Attempt to obtain more information regarding the missing network plans. However as this has
turned out to be a prohibitively time-consuming endeavor, it will be limited to the few networks
that will be deemed essential to the fulfillment of the project objective. As an example, networks
that were described as old and not functional by the municipalities will be considered non-
existent, and municipalities who declared not having a water network and for which no studies
were found for any planned network will be considered not to be served.

3- Formulate a strategy for the selection of the water source in each caza after discussions with
BWE/DAI. This should be in agreement with the national water sector strategy which states as
its objectives:

o Maximize the potential of surface water resources;

o Improve management and protection of groundwater resources, moderate extractions,

promote artificial recharge, and consider this resource as a strategic reserve;

o Fulfill deficits through groundwater and/or surface storage according to potential and
availability per region; priority to be given to surface storage in case of availability of both
resources.

4- Formulate a strategy for water supply in discussions with BWE/DAI to obtain guidance on issues
such as: reliance on large regional systems or small local systems, minimize pumping or not,
minimize length of transmission lines or not, average storage time needed, hours of daily supply,
etc.

5- Formulate a set of priorities according to which the areas of interest will be identified. These
priorities should be set after discussions with the BWE administration so that they take into
account the BWE strategic plan. Obtain DAI/USAID approval on these priorities.

6- Based on the set priorities, assess the needs of the identified areas and make recommendations
as to the improvements needed. These recommendations will encompass both upgrading of
existing networks and facilities wherever applicable and proposing new ones when none exist or
where needed.

7- Make recommendations concerning the location, type and size of the water facilities.

8- Present all recommendations in a schedule of Capex and Opex along with their timing.

9- Evaluate funding mechanisms for recommended actions.Z
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