Ras Muneef
1200 - —— |
I
- - ¢ Sakhra
1150 .
’ A 2 , Hofa Sub-System !
Al Husayniyyat § SoLf -
1100 3 | % ] ‘
% ‘7 TAhe}Yg“?rt A'seem = !
- Qafqafa 5100 ) Samad PS Eﬁfarl
1050 ', — o= '
To Um El-Lulu Sub-System V
Legend - Ishtafina
1o Flow Meter Bo)uwfn o LJ
1000} A £ - -
[ Control Valve 2
Reservoir J i U_g) Ajloun A t l ‘
in Jana|
L 1 - I I | .
S e Souf Wells A A own
950 || E el |Shatana| f I
—_— Tragﬁmigggjon Line Muqbla )\ ¥ E
—_— T\;iwgg‘\;‘lﬁlmw Line "
e Transmission Line
900 | | Emergency
] Spring [ Kofranjeh
———  Local Pipe Up
s Sub-System Boundary { Habka
850 || Water Treatment Plant
Hofa PS | \ALMﬂ Ain m‘n Spring -
o —— Juhfiyya =
- _aL <u°.~|—“;“=‘ Fc \—‘ Al Huson —*
800 T ‘ \
N | |
) Mazraat
Arjan Eshkarah
’ F‘You%‘%mh’n To Deir As Sina Sub-System LJ
750 | Ham | From Zatary Rasoun Spring
[ | ’
i rom Zatal udyta \
F Zatary ) J L(ij))/t B !ﬂ \
\
700 . |
e Al Qantara Spring Safonta el
| Safsafa Wel
Zubdat PS ’ Sarih ‘ *
650 ‘ Kufr I Juhfiyya Ps| Al Tanour PS
1 o To Deir As Sina Sub-System | Kifya T l
) l_i }_1 - Juhfiyya \J’\Jr,HCH H Al Tanour Spring
Hooneh
From Wehdeh Dam
600
A
From Wadi Al Arab PS3
550
500 Ein Umm Qasem Spring M
(Elevation 215)
NORTHERN GOVERNORATES WATER PROJECT NO.
&?ﬁgﬁf&gﬁ%i?giﬂ%ﬁ% é?;%?\lf Y, TRANSMISSION SYSTEM FEASIBILITY STUDY| ~ 3029-42324
NOT TO SCALE m{.“‘i‘": . SCHEMATIC PROFILE OF PROPOSED SYSTEM FIGURE NO.
WATER AUTHORITY % i CDM International Inc. OrA SUBSYSTEM 1o




T
225,000

T
240,000

T T
255,000 270,000

4 I
Legend
g @  Bani Kinana-Ramtha Sub-System Reservoirs Local Sources g
& . Village g
o Other Sub-Systems Reservoirs
Al Toura Pufigping Station o ——p—=p= Main Transmission
Harinigvell 2 = Gravity Line
== Pumped Line
Al Toura - S/
; Rahoub P@mping Station
Dougara PUmping Station Fpuara
\ AL Hodoud Ruiping Station
o o
o o
=l o_]
n n
by N
AHud ud Jaber Well 7
: : Ezimal Beit Yafa Ramtha City -
P S ;
IOyoon umping Station OKufrKifya OHam
sarih Suwelme h Pumping Station
(@)
) ) _ Juhfi ofa -
Kk Alma Juhfiyya PUmping Station OSNay"ma
Tubneh o Mazar
(0]
Ashrafiyya:Low Ramtha JUST
O%hraﬁyya high
Hamra Sumaya Pumping Station
OKufr Awan No'aymeh Bwaydah-Ramtha
O Noaynfebwell 2
e well2 @ Uy down
JudytaoupAm Al Tdhobr Sprifg
o Um El Lulu o
8 ian AN Ras@Rgsﬁ%n 8
K= OArjan pring Sarhah o |
& &
Ba‘oon Ras Mun eef Balila
Sakhra AL Zubaideyeh Wel
] o )
o) asan
225i000 240i000 270i000
NORTHERN GOVERNORATES WATER PROJECT No.
THE HASHEMITE KINGDOM OF JORDAN YY) . CHVI TRANSMISSION SYSTEM FEASIBILITY STUDY 3029-42324
DRAWING SCALE: 1:100,000 MINISTRY OF WATER AND IRRIGATION %ﬂt"ﬁﬁ m - Final P d Svstem:
WATER AUTHORITY == ‘__,;;{ CDM International Inc. inal Proposed System: FIGURE No.l
g1 1000 Wehdeh Sub-System Plan 8-13




700

650

600

550

500

450

400

350

300

250

200

150

100

50

00

Legend
1ol Flow Meter From Zatary
[ Control Valve |
i . Zubdat PS
Reservoir From Wadi Al Arab PS3 )
—
Al Bwaydah .
To Hofa
ot -
1
_— Tragsmiss&on Line '
umpe: I i
— 1 sal ‘» Beit Ras
—
N — |
== Transmission Line
Emergency S“amau Ar
Rousan
Elevation - Typical
Local Pipe levation - Typical
mess=mmm  Sub-System Boundary T )
Water Treatment Plant
Al
- 1 Toura
Wehdeh PS2 Wl
ion - Typical M
L T\
i o
1
| L}
Av4 ion - Typical

Foua'ra

Wehdeh TP & PS1

Wehdeh Sub-System

o
T

From Wehdeh Dam

Wehdeh PSO

-

NOT TO SCALE

THE HASHEMITE KINGDOM OF JORDAN
MINISTRY OF WATER AND IRRIGATION
WATER AUTHORITY

iy
Ly

Eﬁ
oy

!

CDM International Inc.

WEHDEH SUB-SYSTEM

NORTHERN GOVERNORATES WATER | PROJECTNO.
TRANSMISSION SYSTEM FEASIBILITY STUDY| ~ 3029-42324
SCHEMATIC PROFILE OF PROPOSED SYSTEM | miGURE No,

8-14




8.2.4 Potential Emergency Connections

The hydraulic modelling conducted under this feasibility study has encompassed the
selection of pipe sizes that would handle one type of emergency situation; namely, that
water can be delivered from the primary transmission system whenever the largest local
well for a given reservoir (or group of reservoirs) is out of service. In addition, a number of
potential emergency connections have been identified by NGWA during the feasibility
studies, which will require further consideration during final design; these are discussed in
this section.

Figure 8-15 shows several pipelines that are considered as Emergency Connections, to be
used in case of failure of the relevant local sources or the facilities usually supplying the
areas in question. At the design stage, when detailed designs will be developed for these
Potential Emergency Connections, the designer should thoroughly consider possible
excessive pressures resulting from connecting high pressure zones to low pressure zones
and should include in the detailed design the pressure reducing facilities on the Emergency
Line to prevent excessive pressures in the transmission system benefiting from the
Emergency Connection. The designer should also select appropriate emergency scenarios
that will determine the required diameters for the new lines. These Potential Emergency
(EM) Connections are:

1- Zatary-Hofa to Mafrag Reservoir: New Pipeline
(See Line EM1 on Figure 8-15). This line connects the ®1000mm to the Upper Ageb
line to make sure that the Upper Aqeb system receives its demands in case of any
interruptions in the system.

2- Um El Lulu to Hamra Reservoir: Existing @200mm to Hosha Booster followed by a
new pipeline
(See Line EM2 on Figure 8-15). This line connects Um El Lulu system to parts of
Sumaya system in case of any interruptions in the latter.

3- Qadam to Moammariyyeh reservoirs: Existing ®150mm
(See Line EM3 on Figure 8-15). This line connects Um El Lulu system to the Upper
Ageb - Mafraq system to serve the latter in case of any failure.

4- Qafqgafa to Nadira Reservoir: New Pipeline
(See Line EM4 on Figure 8-15). In case of any interruption in the Um EIl Lulu -
Nadira line, Qafqafa can serve Nadira Reservoir and the “medium pressure zones” of
Jerash by gravity.

5- Abu FEiat-Nadira and Moammariyyeh-Jerash Lines: New Pipeline
(See Line EM5 on Figure 8-15). The two lines under study pass in the same road. A
connection between them is suggested to be used in case of failure of the
Moammariyyeh Hamama-Jerash line.

6- Ras Muneef to Ketta reservoir: New Pipeline
(See Line EM6 on Figure 8-15). In case of failure of the Um El Lulu - Jerash line, this
connection will allow the affected areas to receive water from Ras Muneef.
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7- Anjarah Up and Anjarah Down: New Pipeline
(See Line EM7 on Figure 8-15). In case of interruptions in the Samad - Aseem -
Anjarah down line, the connection will allow water to be conveyed by gravity from
the Ras Muneef - Anjarah Up line.

8- Ishtafina to Deir Smadiyyeh Pipeline: Existing ®150mm
(See Line EMS8 on Figure 8-15). This line will be used to serve the lower parts of the
Deir As Sina system in case of any interruption.

9- Transmission Line to Ba’oon and Arjan Reservoirs: 2 New lines
(See LineS EM9-1 & EM9-2 on Figure 8-15). These lines will be used to serve the two
reservoirs from the transmission in case of failure of Ain Tanour local source

10- Judyta Up to Judyta Down: Existing ®150mm
(See Line EM10 on Figure 8-15). This connection will be used to serve Deir As Sina
system in case of any failure or interruptions in the mains/ facilities.

11- Kufr Kifya to Ezimal Reservoir: Existing @150mm
(See Line EM11 on Figure 8-15). In case of failure in the Deir As Sina System (Jinnin
Booster or Wadi Arab PS3) Kufr Kifya could transfer water to Ezimal and Jinnin by
gravity.

12- Juhfiyya PS to Hofa-Habka Pipeline: The Same Line
(See Line EM12 on Figure 8-15). In case of failure of the Juhfiyya wells and PS, the
shortage will be overcome from Hofa PS by conveying the water in the opposite
direction through the same proposed new line.

13- Zubdat to Soum: Existing 150mm
(See Line EM13 on Figure 8-15). This line will be used in case of failure of the Wadi
Al Arab PS3 - Qumaym lines or any other interruptions.

14- Zubdat to Sama Ar Rousan reservoirs: Existing ®400mm
(See Line EM14 on Figure 8-15). This connection will be used to return the water
from Zubdat reservoir in case of any interruptions in the Wehdeh System.

15- Zatary-Hofa transmission main to Ramtha: Existing ®300mm line
(See Line EM15 on Figure 8-15). This connection will be used as an emergency line in
case of any interruptions in the proposed Ramtha supply system from Wehdeh /
Zubdat.

16- Hofa - Zubdat - Hofa: The Same Line
(See Line EM16 on Figure 8-15). Being the connection between the terminal
reservoirs of the Primary Systems (East, West and Wehdeh) it’s important to use this
pipe for any Emergency in the Primary Systems. This connection should be able to
carry water both ways between the two terminals.
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8.3 Phased Development of the Transmission System
8.3.1 Sources to be Developed

As identified in Section 5, the new water sources required over the planning period to year
2030 include:

1. An allowance of 500 m3/hour (4.4 MCM/year) to NGWA from the King Abdullah
Canal (KAC), which is being developed as an urgent project by WAJ and NGWA,
and should be in operation in 2006. Water treatment alternatives for the KAC source
are included in Appendix G, and pipeline/pump station improvements are
described in Appendix K.

2. Re-allocation to NGWA of the water exported from the Aqeb-Zatary well fields to
Zarqa and Amman, which amounted to 11.7 MCM in 2003. It is expected that this
water will be available in 2007, upon completion of Amman’s Zara-Ma’in project.

3. An allocation of 30 MCM to NGWA from the Al Wehdeh Dam on the Yarmouk
River, currently under construction. It is assumed that this water will be available by
2009. A detailed discussion of the development of this source is included in
Appendix K, and treatment alternatives are discussed in Appendix G.

4. Re-allocation to NGWA of the water supplied from the Corridor wells to Zarqa and
Amman, which amounted to 10 MCM in 2003. The NGWA system will need this
water by about 2018, by which time it is expected that Amman and Zarqa will be
receiving water from the Disi aquifer, to replace the water from the Corridor wells.

5. New local wells serving small local systems amounting to 5 MCM, to be developed
over the period from 2005 to 2030, as allocated under the WLRP.

6. Four springs identified in Section 5 as potential new sources of water for NGWA,
which could provide 4 MCM. These are not required until after 2027.

8.3.2 Selection of Water Transmission Projects

The improvements to the transmission system required by year 2030 have been divided into
ten projects, named for portions of the primary transmission system or for geographic
portions of the NGWA service area. Locations of the pipelines and reservoirs for the ten
projects are shown on Figure 8-16, and the pump stations are shown on Figure 8-17.

Four projects are concerned with expansion or additions to portions of the existing primary
transmission system. These projects are designated as the East, West, Wehdeh and Corridor
systems.

Six of the projects cover the pipelines, reservoirs and pump stations that serve geographic
portions of the study area. These subsystems have been designated as follows:
Sumaya/Khaldiyeh; Upper Aqeb/Mafraq; Um El Lulu/]Jerash; Hofa; Bani Kinana/Ramtha;
and Deir As Sina. The number of subsystems and grouping of areas have been selected on a
trial basis, so as to give a reasonable size of project for financing.

The sequence or phasing of development of transmission/subsystem projects are not
necessarily tied directly to the development of the new water sources. The linkages between
development of water sources and the transmission projects are discussed below.
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Supply of 500 m3/h from KAC by 2006: the required facilities have been grouped
under the West transmission project, including the treatment plant, PSO booster
pump, and a short length of pipeline. A distribution reservoir that is fed directly
from the Wadi Al Arab transmission main has also been included in the West
transmission project. It is expected that the additional supply from this project could
be readily absorbed by Irbid and other areas. As a result, the timing of construction
for the Deir As Sina subsystem is not necessarily tied to the new KAC supply.

Re-allocation of Ageb-Zatary wells by 2007: for this source, the improvements
designated under the East transmission system project are essential, consisting of a
48-km pipeline (700mm to 1100mm diameter) from Zatary pump station to Hofa
reservoir, and modification of Zatary pump station. This new Zatary-Hofa pipeline
must be in place before work is completed on the following subsystems: Um El
Lulu/Jerash; Upper Aqeb/Mafraq; and Sumaya/ Khaldiya; and Hofa. The work on
these four subsystems can proceed simultaneously; there is no requirement that one
subsystem be completed before the next subsystem can proceed.

Supply from Al Wehdeh Dam by 2009: the Wehdeh transmission project (3 pump
stations and large pipeline to Irbid) must be completed before work can proceed on
the Bani Kinana/Ramtha subsystem.

Supply from Corridor wells by 2018: the only requirement is the construction of a
pipeline from the Corridor wells to the Zatary pump station.
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