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Table 2.1 Facilities for the Study

e e N—

L]

Target o Facility”

“1) Reduction of UFW

Replacement of Distribution Pipe

Replacement of Service Pipe and Meter

Creation of District Melering Area

50 mm X 17.4 km
100 mm N 75.0 km
S0 mm X 131 km
12,700 meers '
20 mm X 140 km
25

2) Zoning System_ -

- Transmission Pipe  Khaw PS - Bawawi Res - .

Batrawi Res - Res 715
Bauawi Res - Hashemeyeh offtake

Hashemeyeh offtake - Hararich Res
Hashemeyeh offiake - Sukhna Res

Khaw PS - Awajan PS
Awajan PS - Awajan 693 Res

.—\.wajan PS - Rusaifa 750 Res

:Rusaifa 750 Res - Rusaifa 815 Res

- Puinping Station Khaw Purp for Batrawi, Hararich and
Svkhna
Khaw Pump for Awajan S
Batrawi Pump for Res 715 .
Awajan Pump for Awajan 693 Res
Awajan Pump for Rusaifa 750 Res

_ Rusaifa Pump for Rusaifa 815 Res

- Reservoir - Batrawi 650 - Expans:on
'  Res 715 - New
Hararich Res - New
~ - Sukhna Res - New
t Awajan 693 Res - Expansion
- Awajan 635 Res - New
Rusaifa 750 Res - New

(Rusaifa $13 Res - t\’e“

“CDistabution Pipe  Zarqazone
Awajan & Rusaifazones
Hashemeyeh & Sukhna zones

...S.O.O..nl;n.]x.%.-a.’.:.':n.u P TP

400 mm X 2.2 kmv -
400 mm X 0.1 km

300 mm N 2.3 km
250 mm X 1.9 km

200 mm X 1.0 km

150 mim X 6.8 ki

600 mm X 12.2 km

600 mr X 0.3 km &Existing 800 nim
200 ma X 0.8 km

600 mm X 6.6 km

400 mm X 18 km
9.7 m’»‘mun X7TmX310kW X6

4.0 mMmin, X 79 m X 132 KW X 5
2.7 m3min. X 87 m X 75 KW X 4

5.4 m3fmin. X 121 m X 220 kW. X 3
4.4 m¥min. X 193 m X 200kW X 6
312 3min. X 73 m XT3 KW X4

12,500 cubic merecs
4,000

2,000

1,600

5,500

2,000

10 000

600 100 mm . 55.2 km

600 - 100 nun, 1081 km
300 - 100 mum, 4.0 km

:___".) Uhh?'\tlon of ‘Existing Wells

-Coliector Pipe~ Zasgaweli -KnawpPs

Hashemeyeh - Khaw PS
C Awajan 23 well - Awajan PS

- Rusaifa valley wells - Awapaa PS8

Pump Zargavwell - Khaw PS
) Hashemeyeh - Khaw PS

JRusaifa valley wells - Awajan S .

- Collector Tank ~ Awajan PS - New
Khaw PS

e A N B L LA L P A L A T U i Lt AT

'S: - Pumping Stalion Res: Reservoir

B A 2 AR R ) R VIR T S e A L W)

400 i X 5.7 km

Existing

MOman X 29km I
3.0 m¥min. X 150 m X [S0KW X 1
30 m3min, X 150 m X 130kW X 1
L"S('i‘\‘ U PP
5,000 ml

2 us{mn (I" 00(_)m|3

A R AR A AR b
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Area and Population

_ Ara _ - Average |
Sty Area L Skmdy 1979 01994 Growth Rate (%)
Zarga Municipality *! 58.9 219,344 344,524 3.06 -
Sukhna Municipality - 5.6 - 4,390 9,764 547
Hashemeyeh Municipality 6.2 4,148 13,038 7.93
Rusaifa Municipality 18.9 49,885 131,130 6.65
Schaneler Camp - 0.9 23,26l 36,218 - 3.00
Study Area Total 95.5

301,028 534674 390
Source: Department of Statistics : o
*| Includes new Zarga and Awagan o
*2- High increase rate during 1979 - 1994 is due (o the returnces from the Gulf countries.
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Near " Demand (Ipcd) ‘“‘“;Wégnsumplion m 'UFW?”E\‘I‘HE‘HM)M""""-w “UFW Ratio (95)™
: ' (accounted for) (lped)

e
1990 108 53 55 51
199t 117 56 61 52
1992 112 50 62 55
1993 119 55 64 54
1994 126 -
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Waler aml Scucrage !‘anff

g Scwerage Tanffmm
L3 months CONSUMPONY. st
0-20M3 0.065 0.030

21 - 40 M3 0.090 0.040

41 - 70 M3 0.300 - 0.100

71 - 100 M3 0.500 0.200 :
101 M3 more 0.600 e 0250

SourccInformahonDept,WAJ e
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5.4.3 /I3 X -

(1) WA Jk8

| 99 44EDNIDN. Bk HESTRARIACH bR T A, fEHE, IR
umam%nrwﬁua%?ﬁmﬂkﬁib%m493ﬁf$4%~mugbtoéiw
ﬁ(S&BUﬁT4iww)d?ﬂkﬁ@(ﬂL(ﬁb\LnH1994ﬂk#%ﬁhm
Gl HERUTH Ho | 09 HIEOKBIRIZIET X, WA & KihESH$ 5
F%wxoknﬁo'
Rcscnuc and: Cost Analysns, WAJ in 1994 (D)

Revcnuelcost Rcvenuclcosl per m?

'l."WAJ Reimnua :'

1) Water Revenue 24,269,095 0.25
2) Water revenue plus sewerage revenue
and sew Crage tax ' 34,195,141 0.35
T WATOM. Cost ' o
D O&M Coslcxcludmg dcprecmuon ﬁ | l',91 9,786 0.43
2) OM. Cost plus depreciation : 69,505,770 0.71
3) OM. Cost plus depreciation and interest . 85,288,268 0.87

Revenuelcost per m? are calculated on the basis of the water consumption (billing amount ) of 7,888,825

‘w3 in all WAL

14



FaRoO L, K1 adMbORARS.25 71+ —~1u Cda bo Trkﬂ L[Y}\%:};ML&
LCbe 1 al2ib i Al 4 0 %KD 0.35 F 4 F AT o HERRYFIREE 0. A3 7 1
' _-)«H:v/_nf&bﬁhif;w
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_ 1992 TTi993 1994 |
Salary and Wagss | 13316713 (19.9)| 15.278.277[ ~(21.4)| T6.099,444] (18.9)
Teandy | 8318353 (12.4)[ 14,996,061 Ty 16,966,535 (19.9)
Repmrand()thcrs IT,192,675| I 4,518,724 (6.3)] 8853807 (10.4)
Depreciation " 22332,096| " (33.4)[ 24,388,270 T BAN[ 27,585,984 (32.3)
Interests 1,838,784 (17.6)| 12,083,867(  (16.9)[ 15.782,498[ (18.5)
Tol | 66,998,621 (100%)| 71,165,199 | (100%)| 85,288,268 (100%)

As Tndicated above, about one hith of the tolal OM costs are for salary and wages, while about
20% for electricity. Depreciation shares about 30%  showing relatively high ratio, while 17-

18% of the total cost was allocated to interest.
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Table $.1 Budget For

WAJ Zarqa, 1995

ey

fem o T
Revenue ‘ mm— - S
1. Water Revenue ,
Water Charge 2,702,035
Conneclion Fee 250,286
Meter Charge 96,139
Repairing Fee & OthFb 102,295
(Sub - total) ; (3,110 ’}'SS)
2.Sewerage Revenue ~ S
Sewerage Charge 435,677
- ~Connection Fee 416,000
Others - 64,260
{Sub-total) (914, 937)
Total Revenue 4,025,692
I1. Expenses =~ 3
1. Salary and Wage 1,422,666 -
2. Blectiieity . 3,007,107
3. Repair Cost and Fuel 457,053
4. Others : 162,069
Total Expenscs e ..5,048,895
III.Revenue minus Expenses 1 023 203

Source :

*
3

1 99535F fD?MiFIiﬁ;I Ho&, | m’ﬁb@ﬂ!k‘"’;%*iﬁd

WAJ Finance Directorale

: Excludes sewerage tax to be collected by MOF
; Excludes depreciation cost

& T‘nhmc’: ') I‘-fé.%o

&

Ty~ Water Revenue 002107 m?
2} Sewerage Revenue D 0.064 / m?
3) Total Revenue ID0.280/ m3
4) Total Expenses ID0.352/ m?

5) Total Bxpenses plus Depreciation jD 0.621 I. md
Total Expenses plus Depreciation and Interest ID0.791 fm3

ZOEMD, KO

EHVR B,

L. AT, AR MM § 0 %28 > T 4,
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Fulqré Land Use Of the Study Area (2015)

Major Land Use o Area(Km?)

Existing Restdential Area 29.0 (32.0 %)
‘Mixed Area 11.2 (12.4 %)
-Future Residential Ar¢a 10.2 (11.3 %)

Industrial Arca 8.0 (8.8 %)

Agricultural Area 34 (1.8 %)

Public Area 2.2 (2.4 %)

Open Space Area 1.6 (1.8 %)

Refugee Camp 0.8 (0.9 %)

Vacant Land 24.1 - (26.6 %)

Total 90.5 (100.0 %)

6.2 AT a

L 07 9As 1 09 4 HDALIBAELE, SES5D 3 0%TH -»lhi, HERK 6
FAERRC ATUBIENES 1 %Ch - oo fhofse LT, $Epkbamsisdian (1993 -
199 7T4E) Tid. ATUSMBEIELYD 3 2% ETMLT WS, |

RSk b, R AN RO & 5 i LA
1905-2000% SFR 3.2%

9000-20065% iR 28%
2005-20104 R 24%
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EUlze BEHRAKOANE, LEISESOTTRIL M. RIRAHOE BIDA I,
BLOFEIE bERL TP L,

o HWBHO AN EEDY B,
s LML, R74H, n o, llzt”f'J?L&')Z)AE]ﬁiﬁo)ﬁhiﬁ[&'ﬂﬂﬁi’fﬁ’}h

md s, . _
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Projecied Population in the Study Area (Pérson)

~ Municipality - 1994719942000 2000~ 3000 - 2005 2005 2005 - 2015 12015

Farqa A 1% 406600-.;_- 25% 23% 511,500
Sukhna . 9764 44m 12600 39% 30% 200600
Hashemeyeh 6o 4% nzooff 40% , 32% 28,600
Rusaifa _131,‘1_5(}5': 4.0% i-l‘6i_"90_6 . 33% 195,200 2.6% 252,300
Shenmuller 36318 27% . 42500 24% 4900 22% 59,500
Total 534674 32% 6448000  28% 739,300 24% 938,500

Source: JICA 'Study Team
6.3 BWERTH

BRNXR-ZCO- ALK 29 v MILTH BN, %&ﬁmﬁﬁﬁéntﬂﬁ
R CREDRAS B, BHITT5~80 Yy by BMICT OV v FAABIHED 134y
DAY DARMGNECH Do — ABORBNRIL, AAEDN LS X ORI 5AL
CIRELO~IS Yy MLEALL 2 0 TSAETHS 0 )y KTiEd B & TR LA,

PHAN— ROBERHL, TYPKRLEOTED S, 1 99 45ECORBKES 4 %112

0"1- BARICHB 0 B MO I I EMTEBETRY 5. 20N, BERUZ1 99 4D
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. Da.i!yrAvcra'ée & Maximui Per Capita Consumption (Ipcd)

Year I 1994 2000 2005 2010 2015
Average consumption - 70 75 80 85 : o0
UFW ratio (%) - 54 48 42 36 30
Average demand 152 144 138 133 129
Maximum demand 183 173 166 159 154

E I_)c;méﬁd includes both consump{ioﬁin subscribers and UFW in the system.

Water Demand

Year 19943000 2005 2010 2015

Population Served 534,700 644,800 739,200 832,300 938,500

. Avg' Demand (“]3,d;]y) . 8 1 ,000 - 93,000 102,000 ] 11 ,OOO 121 ,000
Max, Demand (m¥day) 97,000 112,000 122,000 133,000 145,000

6.4 KN X

-mﬁmmﬁ?u\mmw#%ﬁ@@%zrmmmommw%wﬁbhummﬁum{m
CRERX S B

6.4.1 BMIEOKHE

WM OKB . WA J RLEOANLEME UL LT SHTV S,

MCM/year in 1993

Governorate ~Supply Import - ~ Export

Zarqa | 25 K 19

Aminan - * 101 **46 - 0

Mafiaq ' 13 : X 9 L
Trbid : 34 S - 0
Balga 19 3 | o

(King Abdul Canal) - - 30

Total 192 68 68

* Import from South Jordan is included.  #% Import from South Jordan is excluded.

S PR . 2O KFEIRBS & CREIII U TA% b LTV o
6.4.2 SEOKEE
ﬁmmémomwiéﬁﬁiakw\An®k$émm%m%93wy>®m$w&¢
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Population Projection In North Jordan

-~ (thousand person)

libid

Mafag

govemorate  Amman Zarga ‘Balga Total — Growth'
/ year C . TAle
1995 1,803 688 1,006 179 207 3,883 3.20%
2000 2,111 805 1,178 210 242 4,545 3.20%
2005 2,424 924 - 1,352 241 278 5218 2.380%
2010 2,729 1,040 1,522 - 271 313 5875 0 2.40%
2015 3,073 1,171 1,7¢4 =~ 308 352 6,615 2.40%

AR KERIE B TR > TOBK, JHAR=ZT 150Y v POy =R E18
0 Yy PO —ZAENT S, AN ROBTRIROEBH & 155,

Water Demand In North Jordan.

- “¥Finciudes 10% conveyance loss and“ﬁFW ralio is 58%.

6.4.3 K B8 5

- (MCMYyear)
governorate - Amman Zarga . Irbid Mafraq  Balga ~ Net Total * Gross
/ year L - . ' Total
Case 1 “{150 pcd) _ T
1995 99 38 55 10 I 213 234
2000 116 44 64 i1 13 249 214

- 2005 133 51 14 13 }5 286 315
2010 149 - 57 383 15 17 - 322 154
2015 168 64 94 17 19 362 398

c Case 2 (1839 lpcd)

- 1995 118 - 45 - 66 12 14 255 281

+ 2000 139 53 71 4 16 299 329
12005 159 ol 8% 16 18 343 3N

- 2010 179 68 100 18 21 386 425
2015 202 77 113 20 23 435 479

RERSEAIRO & B OIGETRIE, 200 0IEMS 2 0 | 0SEORITC, KK S

S
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Water Balance Based On Possible Water Supply

Water Balance (ng - High)

(MCM/year)

wate source ] year 1995 5500 2005 3010 3615
Existing Supply 192 192 192 192 192
“Mukheb 25 25 25 25
‘Fahel - 8 8 8 8
Yarmouk Rivér - 30 80 30 80
Degnia Gate (Lake Tiberias) 20 20 20 20
Desalination from fsrael {0 10 10 10
Wadi Muj Lower Basin 30 30 30 30
 Disi - (90) 90 (150) 90 (150)
Total Supply 192 315 365 455

Derand (Low - High) FWi0 281 27410329 31510377 3510425 39810 479

Ao 80 iAol 31350 4300 186 24 to 442

LR AKRE
&W*ﬁvﬂméﬁbfbb\& 23 (7N a#%ﬁkn o Chizkae,
53 L0l D@ €16 A PN ML
VA, BUEOHFE o obkEE# N E SR B REGIcEb I NS

hd 1
=)o h—o)i?%ﬁ\

anz

L 199 3IFOBIRE 8% TED B WNE LTWA,

WAJ b
FROM

WA J BERIRIEH - T

LEMTCESD,

Water Balance For UFW Ratio of 30 %

{MCM/year)

Year 1995 2000 2005 2010 2015
Existing Supply 192 192 192 * 06 *06

" Mukheb 25 - 25 25 25
Fahel . 8 8 8 8

* Yarmouk River 730 80 80 80
Degiia Gate (Lake Tiberias) 20 20 20 20
Desalination from lsrael 10 10 10 10
Wadi Muj Lower Basin 30 30 0 19
Dist # - (90) 90 (150) 90 (150)
Total Supply 192 . 315 365 159 - 359
Demand (Lox.v- High) 234 to 281 77410 329 315t0 377 24810298 27910335
Water Datance (Low High) C-42 (o -89 -14 :‘o 141 120450 461 w111 +24 10 480

* Reduced (o half of the existing supply.
# Disi project is planned to yield 150 MCM/year at the sccond stage. However, from the

~ viewpoint of water balance, il is not necessary.
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6.4.4 :ﬂﬁiﬂ; if\o)ykﬁ

RN i?rt fukﬂb\;f&ftﬂjlﬁh@)\éﬂéa)ti\ 2005 fF&UiIf’C?s%o T
/'\ﬁué}éhfa\ﬁj’x’ TGy Y J;G)-}U'zkfﬁ ANy ) iactuﬁ‘l/_:ﬁ\b@%)’ijziké;l

ASHA XN B, SAEARO B ohs LETE S,

Watcr 80mcc And Quant:t) For Aauqa

o 5 Ares AL, RS A AT A

e RV AT
- Water Source : _ (I/s)- {Vs) ©(l/s)

“Khaw {Za'atani, Khaldia, Talabat and Azraq) “340#918{560!555 '
Zarqa 140 140 70
"Hashemeyeh 150 150 75
Awajan ' 130 130 65
Murhib 19 19 10
Wells in Rusaifa (Phosphate, Hulicen, Bassaleen, 36 36 20
Rusaifa 18) ‘
Rusaifa valley wells #- 218y . 140
Unspncnﬁcd New Source from West Sldc L - - 741
T R IT YT Fgie

¥ Current yicld s 1,110 /s and the remaini ng is sent (o Amli'\an] :
- # 938 is required either from Khaw totally or Khaw

KB e E T
1L%#ﬁﬂ
W@JW@ﬁNﬂWLTM%ﬁH&@4m@&6D
(1) SRS
(2)  AMOAR

(3)  BRKEEE DA
(4)  Bed 5 REOKERR

XA RO I M M RN RO INE N RN 20D

FECORMAERRIRT 5 & & 2 1NE LTATSHERD X 3 10sitab, B8N oH

Lo,
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SCOPE OF PIPE REHABILITATION

Name of Area

100 mm
DIP Pipe
Length (m}

150 mm
DIP Pipc
" Length (m)

Arca (Km?) or
Nos of
Subscribers

63 mm
polyvethiene
Pipe

Al Goarieyeh)

2,800 m

06 km?2 1,100 m

0.5 k?

23 OO e

_ Sukhna

....::AS..(.jO S!lb..s:.(;;:l.i;:{.:.i{.silz.:j....... e .,.,.....;...,.. T ST PP P TPRP TS S SLE

Length {(m)

TA00mY

"Hashemeych
" WestAwagan
AlJabal Al

- Shamah

Hai'A !Anlfah&
_Hai Al Hussein®
Shennuler

1,700 subscribers?  3900m
2,000 subscbers -
3,000 subscobers -

Total- - . _

- 17400 75,000 m 13100 m

1
)

: 3)
4)

It contains ¢150mm in Abu Abdch Surect and Al Jazair Steeet and g100mm in A} Ordon Strect.

1 was assimed that around 70% of the Lol subseribers are résiding in old municipal center in Sukhna and
Hashcmeyeh. : :

1t coptains g100mm black stecl mains in Prin¢e Hasan Stieetl and Al Bokhari Steeet

“fa smalter municipatitics of Sukhna dnd Hashemeyeh, diameter of the cxisting distribution mains is 100mn.

Therefore, 50mm service mains afe considered appropriate.

(2) BRERUSA -5 —

WAJIIL 00 05U, AT A — 7 —OWD BAEMB T &I & IRMAUE

H o COWIEWHIRIZ >W I LD D,

NOS. AND LENGTH OF HOUSE CONNECTIONS FOR REPLACEMENT

' Arca

“Number of C'uslome'r Meters Length of Service Pipelines'**

Sukhna

“West Awajan

800 - 32mm x 12km*

Hashemeyeh

s 000'52mmx20km

“Zarga Camp & Janaa

Pmmx2Z3km T

ALl Al Shamatl T TA000 T

“iiai Al Aratiah & Tai Al
. Hussein

Total

127700 oo % 140km

* Average service pipeline length per connection, 10m, was used for the
© estimates except for Sukhna and Hashemeyeh where 15 m was apptied.
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WA HEORE B THGED ., AT 5, RELLKDOTD S 750ng,/ £ <‘;
un\ﬁﬁM5mm/e%L@5ﬁ\ﬁiﬁﬁﬁlﬁmm/e&?ﬂéoﬁmu?vv%
UHEOK LI LA 7 7 HFBXEAYHLOKE RS UTENT 3,

(2 J—z=v¥

B & RO O S HMAE 8 00 — i o

| ZONING
Zone Name Demand (Vs) | ~ Aliitade atthe  Altitode for
©in 2015 ‘Reservoic Name . reservoir {m)  Served Area (in)

Sukhna | 27 Sukhna (addition) 574 500 - 535
_Hashemeych 72 ‘Hararich {new) _ 608 o 550 - 565
AwgsLow 66 Res6ddlnew) . 0 640 550610
CAwaprilligh 00 323 CAwajai(addition) 695 U610-660
Rusaifa Low 321 Res 750 (new) 755 660-720
Rusaifa High 160 Res 810 (new) 810 720 - 770
Total | 1,676 | B 500 - 770
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1.3 SEmEE
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WA TR A ol ISR G A0 IR LICAKD T D S 160me,” € &
20 AN S00me 0 & LI AL EHUESTAND 1000, 0 A A, R Yy
SR LAY AL 7 e BT SOR ST LGN S,

(2) vy

Fin & MO AT 0D | RIS E 8 o/ — 1 B,

7ZONING
Zone Name Demand (I/s) Altitude at the Altitude for
in 2015 Reservorr Name weservoir (m)  Served Area (in)
ZagaLow 0§73 . Batrawi(addition) - - 652 - 560 - 625
Zagalligh 134 Res 715 Glow) 715 . 620-700
Sukhna 27 Sukhna {addition) 574 500 - 535
Hashemeyeh 72 Hararich (new) 608 550 - 565
Awajan Low 66 Res 640 {new) 640 S50 - 610
Awajan High 123 Awajan (addition) 695 610 - 660
Rusafla l.ow 321 Res 750 {ncw) 785 660 - 720
Elisaile fligh 160 © Res 80 {ncw) 810 720 - 770
Total - 1,676 SO0 - 770
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(3) MU TBRUBATE
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FARGRSNZ TSy vRYTIT, ~nahookENEL 7 7 T HOKERES
1?170 kRO LIS VIEF ORI WA CRIEEA S NS, - T BRORCRY
;;_,;,ggeg Lfbo SHUCE bV, TR AF—RROMNEET VAR TIEREILY 5,
=R saivid, —FARARKRICK L CEiY 5o FHBLIR Y T, RKE ORI
Fidd,

Zone Name $n 2005 , In 2015
Zarga High Boost from Batrawi (Zarga Low) _
Zarga Low Pumnp from Khaw P/S
- Sukhna _ Gravily front Balrawi
Hashemeyeh : “Gravity from Batrawi B
Awajan High Pump from Awajan P/S Gr‘m!y from Rusaifa Low
Awajan Low ' © Gravity from Awajan High
Rusaifa High : ~ Boost from RES750 (Rusaifa Low)
Rusaifa Low Pump from Awajan P/S j From Amman side
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TABLE PROIOSED PUMP FACILITIES

From To Unit Flow HHead “Unit : Numbcr
(m¥min.) (m} Power -~ © (st} *
' W) P
Khaw Batrawi Res 97 17 310 R

T g
RS s S g

* Jncluding one standby

TABLE PROPOSFD lRf\\S'\IlSSIO“I F:\Cil lTll,S

' DIZ‘.FI'IC[L[’ (m) : Lcn°lh (m)
 Batrawi -Res 715 S oo : 400 2, 200
. Khaw - Junction' Tank . 500 - §.100
. Junction Tank - Awajan P/S K 400 - 4,100
. Awajan P/S - Awajan 695 ¢ . Existing 2,000 -
. Awajan 695 - Res 640 | 200 800
. Awajan PIS - Res 750 500 ¢ © 0,600
.Res 750 - Res 810 ¢ S 400 . 1,800

. Batrawi - Hasheneyeh ' 400 .. oo
: ' 00 2,300

' : 230 SR 1900

i0. lhshcnm)ch Sukhn'\ C : : oo .150. 6,800
' . 200 ' {000

13, H'lShCmC)t.h Klnw (for b!uldmo) : Addition 250 © 5,700
' 12. Zarga - Khaw {for blending) Cxisting §.000
13. Rusaifa 4 - Awajan rS (for blcndma) _ 500 . - 2,900

\D B0~ EhA S G B —

I%>ﬁ*&ﬂ

xﬁikm&%nliﬂijbh 1T kbR RaEhE L7 BITCREIC RS HAKA T BTV B,
\.ihlul’\ Lk 5m"&6{£ﬁ~é 5 & bio, KEOBUKIEOIEAD 0nnd 5012 5
& hE L, ol | AR T (0% AT AP AR TV A OO A
L, fi»ﬁbi}\yf* 3 Omﬁi’éﬁ\d k'ﬁtl,fw

:=ﬁ*ﬁﬁxMWJWWﬁkm*ﬁuﬁméﬁam,ﬁﬁﬁm#&% vy shCw i
By LRRIARERS PSS 5 D & Ui, (a.'fﬁijfr%kf-::fkﬁé&lnL\.f:_zefsﬂﬁfé{ﬁ@ém'cci,
_ILEHr‘-O)!ﬁl?M-‘{O)A-i"E U BAWAVE Uy (DAL ot o WK CH
Bo ) | | o o -

kit s S s L it SINIARRE D 5, MUFOFNE 9, 00008 205 L T, ,M
D42, 000 T OBRARMAS LAY & 18 5, ' |



“TABLE PROPOSED DISTRIBUFION PIPE

I)iamcter (mm) Length (m)
600 - 9,300
500 : 600
400 .7 9,300
300 ' 6,900
200 6,600
150 13,400

100 9,100

"Fable Reservoir Capacity

'Retiuircd :B\ustmg Additionaf

Zong Name ' Reservoir Namc _ Capacily i Capac:ty Capacity
“ZarqaHigh': o . 70 - T~ Res716 ¢ e 4,000 i 4,000
CZargaliow U e Battawi 695 f -{i__j '~. ;,‘%,I'I 000 - - ,4,-50_0.-.:-;;'- 12,500

Sukhna Sukhna 1,000 E 1,000

Hashemeyeh Haratich - 2,000 ook 2,000
cAwajan Hight 0 - Awajan 69‘5 o 10,0000 0 7 4,500¢ 5,500
LT Res 640 '_ S R2,000 v R j

Rusaifa Htgh Res 815 15,000 - 5, 000

Rusaifa Low Res 750 10,000 - 10,000

Total 51,000 9,000 42,000

* Existing reservoirs will not be used due to low elevations.

T4 MBEREHE
ABPKEDI TS ﬂM® “DTH Bo

U/ 90 7 13 ) )
;;f®¢M”%m}m1?5Lbkﬁ\HMMRHO%*%HﬂK%inh< L EMA]

CRTHY WA TP AR KL 5o 10RO L BD O F 4
- AR B B BRI RENC RIS B

ST N0, 0F Sub-Team - Engincer  Staffand Clerk | Worker
Teakage Detection” 3 3 3 e
Leakage Repair 6 6 6 30
Design and Recording ] 2 4 0
Equipment Control 1 )43 0.
Total . I 17 16 36
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1.5.2 %
QUKL 8 ST FACHD ., WRRTFROEBDTH S,

Table ESTIMATED PROJECT COSTS

~ (Unit; US$ 1,000)

tems - S Stage - | Sm_gé -2 Total =~
Rehabilitation Works | 9,767 N ]
Land Acquisition 330 R
Construction Works
- Transmission Pumps 4,084 5,991 . 10,675
- Transmission Pipés 15,935 341 16,276
. Service Reservoirs 3,862 3,007 6,869
- Distribution Pipes 16,446 8,702 25,148
Sub-total ‘ 51,024 18,041 69,065
Engincenng Costs and Administration 6,560 1974 8,534
Costs :
Physical Contingency ' " 5416 1,985 7.401
Total Project Costs o 63,000 22,000 85,000
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Table 2.1

Facilities for the Study

| W-T'lrgel

F'zmhty

I) Reduction of UFW'

Replacement of Distribution Pipe

Replacement of Service Pipe and Meter

Creation of District Metering Area

150 mm X 17.4 km
100 mm X 75.0 km
S0 mm X 131 km
12,700 meters

20 mm X 140 km
25

7) Zoning_System
- Transmission Pipe

“UPamping Station

Batrawi Res - Res 715
Batrawi Res - Hashemeyeh offiake

Hashemeyeh offiake - Hararieh Res
Hashemeyeh offtake - Sukhna Res

Khaw PS - Awajan PS
Awajan PS - Awajan 695 Res

Awaj:in PS - Rusaifa 750 Res

Rusaifa 750 Res - Rusaifa 815 Res

Khaw Pump for Batrawi, Hararieh and
Sukhoa

Khaw Pump for Awajan PS
Batrawi Pump for Res 715

© Awajan Pump for Awajan 695 Res
Awa}an Pump for Rusaifa 750 Res

TReservon

“Distrbution Pipe

Batrawi 650 - Expansion

Res 715 - New

Hararieh Res - New

Sukhna Rés - New

Awajan 695 Res - Expansion
Awajan 635 Res - New
Rusaifa 750 Res - New

_Rusaifa8ISRes-New ~ . ...

Zarqa zone
Awajan & Rusaifa zones
Hashemeyeh & Sukhna zones

KhawPSBa1;aw1Res

400 mm X 2.2 ki
400 mm X 0.1 km
300 mm X 2.3 km

- 250 mm X 1.9 km

200 mm X 1.0 km

150 mm X 6.8 km

500 mm X 122 km

600 mim X 0.3 km &Existing 600 nim

© 200 mm X 0.8 km

600 mm X 6.6 kim
400 mm X l Skm
9.7 n131mm X7 mXI0KkWX6

4.4 m¥fmin. X 79 m X 132KkW X §
27 m3min. X 87 m X 75 kW X 4

S4mdmin. X 121 mX 220 kW X S
‘4.4 m>min. X 193 m X 290 kW X 6
32 m31n1m X25mX71s KW XS .
12,500 cubic meters

4,000

2,000

1,000

5,500

2,000

10,000

5000
600 - IOO mm SS 2 Lm

600 - 100 mm, 104.1 km

300 - 100 mm, 4.0 km

m.'%) Utlllzahon ol" Existing Wells

“Collector PIDC

"ICollector Tank

_Khaw PS -

St wall - R P§ R ——

Hashiemeyeh - Khaw PS - .
Awajan 23 'well - Awajan PS

__ Rusaifa valley wells - Awajn PS - 3
© Zarga well - Khaw PS

tlashemeyeh - Khaw PS

R

A00 mm X 5.7 km

Existing .

500 mm X 2.9 km o
3.0 m‘rmm X 150°'m X 150 kW x 1
3.0 mMmin. X 150 m X 150 kW X

..Rusaifa valley wells - Awajan PSL“s"ng
Awajan PS - New 5,000 m3

_Exisling (12,000m3)

PS:  Pu mpiﬁg Siation

‘Res'  Reservoir’

40



sodig TITIA DOUINQLISIC]

ADNZOV NOLLYYEAOOD TYNOLIVNYILNI NVIVE

YR VEN VA O

pUe voIssTuSTRLY, 1OTLISIQ YOUVZ FHL NOd _ T
WRLSAS X1ddAS HALYM HHL, 10 INTWEAOUINT ZHL : s
17 - B | NOAQNISTHL : A
S o : ooma,. oI
adig urepy TONnQUISIY —
f . ] “ adrg uorssnuse: oova ss%%\e T
g 7 ' P - S0Id UoIsst L = . o
. A OO B
@ aEnm YOISSILUSURI ], @ . o ..oooe 1y 8v
1 eiiete, 009 ¢ o
6 Kd Joor
L G
FURL UONIUn{ »y
‘ & 05L 94 7
)
. K
-
— e
08 e
g 3
R 4
- ..u...,.-....v
gl
. .
] ovmmy o @ | | ,w\...
e, Q) e sy o g
S — . i K
- MVHX GzEmevoSs..cmm 98 oo @ nnm:. .- P
\.. - m wharcy
’. wax 4 e
: AN HM 0._.6 e
- NS T it
e Nt -}n . .

R m w

.m o \.:J.._... w

\ nwou A . -

A £ \ |
.}l..t..l..n.w | | w\.. )‘“M
009 Y ,HA.. g Mui.\ﬁ..n« )

.w OQM °T Ty )
* \zs:.-\ .\.\vwrﬁ,wf‘w o

SELEINYY

K



3. MERUMIER
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PROJECT IMPLEMENTING ORGANIZATION'

~ Ministry of Water
& hrloatlon (MOWI)

Mlmstcl

Water Authority
of Jordan (WAT)

Minister

WA Zarqa .
‘Administation

- Projecet Implemenlmo
' Office (PIO)

Pleecl Managcl
_Jm__}

Rehabllnauon [Expansmn]

Team eam

Contractors

|

- Consultants |

CAHE SYUDY ON

THE IMPROVEMENT OF THE WATER SUPPLY SYSTEM

JAPAN INTERNATIONAL COOI K R\'HO\ \GP NCY

FOR THE ZARQA DISTRICT

3

Project Implementing
QOrganization
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3.2 MERO®E

RS R, B EEIh TR LT, IIEOMRAE ST B LN CEE, W
A J VN LGRS R - A HT AREHE. B 2RV LD, BIFHEROHINT
ROFRETAL T, HSIEOHE - HEEFWCI LT L bHHTH D, REL VBN
B GRY 7B, BUKits, i« A0S LREFEMEER S EAMIAL Y £ 7Ch b, HNlolk
I R ESEE LRV, RO E b0, TROBAMNBEL L5, b, M
DFNAE L IREFES BOT, COFRICN I - TV BBV PTG AR
BCEMTE D, | |

‘Number of Siaff Required For Pump Operation

Supenntendent Mechanical Telectmcal _ Total ]

Khaw ' ] 2 x 3 shifts 1 x 3 shifts 10
Batrawi - ! x 3 shifts 1 x 3 shifts 6
“Awajan 1 2 x 3 shifts 1 x 3 shifts 10
-Rusaifa - 1 x 3 shifts 1 x 3 shifis 6
Total 2 18 12 _ 32 pers.

BMEEB VAT LRI LWY A FTOBHETH DN, FOFFCEERHEREE TS b
T, ~ :
3.3 BKBFEETO Y« A—F
3.3.1 RIKBHIEAE
'ﬁﬁwﬁm%mﬁﬁm\ﬁ*ﬁ%ﬁénfubwfﬁm%mm?5%§®WMfﬁég
CDHED DX SITHED T TN AR TT > CIBEA . CTO L HIERBEA B &M
‘JZ‘TE‘T& Z)o

WAL ORADHH - 15 L CRBORRIRMRTEITH D JaC 7T &5
KB LB T 4 -~ AR B L CHIT XA TH D,

A1



Sub-Team Kool Sub Team . Engincer .Sttt and Clork - Worker -

“Ieakage Deteclion B I K B 6
J.eakage Repair S (I 6 6 30
Désign and Recording (D 2. 4 0

_Equipment Control 1 . T T S U
Total - B} L I 2 16 36

KBRS I, AR OSBRI R T B, TRLTVS
BRI, 22— HASOERNO bDTH S, |

AR k530038 2 GRS I B0 —BBDIITAAEORKERE 1 ~2kmT
B2 L kmUiEexs s, MDD 300 km (5 0% 3 F—AX 28/ 58X
| km) OEARNATHETS D, WAL, 2T —TE B, UL, Bk
B RSN FT > CRUD THRE BN ¢ 2 Z L MAIRETH B, 23E% 1Y
L& LTHEEX T B, | -

1332 TOoudA—%

S VIRE W MG BR T 11y 7 TERA— S ERELC 70y 7 OKIEN
A SN BN 5 O & bRKBILIIRICTTN CH 5o BUIFOERRHRIL, HORERBL%
HSHITLC, WEREE 2 5070y 21t B I ENEVTH B K71y 7 DA
AU QBT BRI OISR RFH 2 B0 FOTHMRIADE C & b 3 7 S1ic | BIAIR 5,
Ay ORERAYITS D PR REGHEIO TR LEIRT Dy 7« 2= D)
AR 7 o P o

B0 I ADRARE T 15 7 NOBFEOWIIRORAE IS & EATRTHIUL,
APARAIRECE 3, CRERBIT BRI, REDLY ¥ 7 (HR$D) - /v %
RIS 0 7 KBS D S EDBUE A Bo

3.4 BIEYAFAORE

WA S i ABORECEE STV B, WA S PN ORBREIAS S E A0S

L 50054 = ARTFORBBOIEEHICHONTOS, CHUADKREDIA BR
ﬁ@i%#m\1ﬂfWAJ$%m%ﬁﬁﬁaoﬁcf\ﬁmﬁﬂvx%AmwAJw»
NAOHARFHECHD . WA J FALIOREDHHREED, hoBARR., Bk
XN TV B BRI B OAIEARHLE 15 B0 |
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4, HEYH

ERRA RS 4 4 G TP Five (BE05) 1 84 7K Kbt 6 3T KL
Thbe (RBED |

Table 4,1 Summary of Project Costs for Stage 1
(Unil:US$ 1,000)

T ltems ; F/C C Costs
* "Rehabilitailon Works 8,870 897 9,767
Land Acqguisition Cost : 330 330
Construction Works
- Transmission Pumps 3,241 1,443 4,684
- Transmission Pipes 10,698 5237 15,935
. = Service Reservoirs ' 1,545 2,317 3,862
. Distribution pipes 10,903 5,543 16,446
Sub-total . 26,387 14,540 40,927
Engincetng Costs and Adwinisication 5,510 1,050 6,560
Cosls _
Physical Contingency 3,833 1,583 5416
Total Project Costs — 44,600 18,400 63,000
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1) RS with KO withet 70V sy MEESC,

2) N, R bBIREADHY, DV RY VTSI XTI B

3) RN WL bR EHRE T .

1) HROBULWERLE S50 B 1 RREBEH RIS bOoDS2HEE.
_f 3%

S o POFNIC LD . PR A IERNT B, CORINY BIKBRAAEE DN
Nk G h, CREKD LD CEHRIEUK, $abb, KUK I & MK
ﬁ@%mﬁ\#M%%ﬁ%bﬁé:tﬁ(ﬁ&éhéoLtﬁvT\CQEMLt&Hﬁ\
R EIEEIRY A IRAE NSNS B,

*J\ﬁﬂ%ﬁﬁiéWMﬂ%*ﬁW%MKiéﬂﬁu\%*meﬁén%ﬁm&%
P AKBEMRS AN DXL S B,

SAR SO THRINL Ik, 2 0 0 5IETE. 08 FIIK KA TH B,
wem ? otein i

PHBE L v KT I 4 R C BIRTHNCRE LS it 61, 34 HIKF
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6.2 WM
6.2.1 KR LIEEN

199 3UEDBEHBEDKENENG (9 0 %OUYCD 3 r HOMMAET 0 dBlF.
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R TTREARORMIC & SIVIASIEIT B0 LivL, HERBITELAVEE DS
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6.2.4 MﬁawAJwﬂﬁ

SN 998 FEMB2 00 4IFRIES R, IEND O 2TIIREANG 1 6.8
CHIEFEATCHA, CNHRWAIRKO 1 98 95ENS 1 99 2IEOIRAMPIG0 L HT
K2 8%Mhs 22 8% IcHIS L, BLoAMENSHd 2D, HiTulEk/#I
‘:W‘JTL‘Z)O

WAJ Investment

{1,000 )
1989 75,800
1990 39,732
991 33,181
1992 37,4717
1992 56,033
Average 48,444

Source : WA, Finance Directorate

6.3 HABRFRMBULKITE
a&aﬁ%&%%%

mmﬁaﬁm%mwm%uib%ﬁmﬁﬁ%%mu\mwsnrmﬁm@%ﬁmm@m_-
MBS HB. XS0, LREHNDT NV LEFTE B, |

6.3.2 SUKEIE
ETRRADAHT, BIRMICT 4 =P T EVA D, KEHEMREVID, F I RRi
BV LOO, HRICES AR, WA JORLOBRERIEA SN Y. FHH

ﬂﬂlCA’D—(L\Z)o

X 5 (ERO AN = — K& LIHRIE SO 2RH T~ O BRI L
WHDAH D R R RIES & TH B ‘

o
Loy



3 éHﬁ
MME%%ﬁ?wxﬁuwyﬁu¢n;%ﬁixgaﬂﬁéhnsmamﬁm%ﬁqno
1.1 FRB&

(EIRES 8RO B IR EB) O MERE TR LA

1.2 ERBRNOFY

RIS IIGIT L D . KA &L Ao L EROEA LY 5 UbhTw
B CCEBELTWADORBIKINC LD REBAT S L L OTEBEFUHRICHY .
R EREEELTOEL, LihisC, Bk,

1.3 X &

OB L LAl LS B BT A8 Ty BBRERR Lo LG %168
BB LA 2 rilido B A%, K LRI G-I < & CH B,

1.4 & BF

B Lﬁ_m/};ﬁha) 1 #Fjﬂ)xi( It A B oML, TGRS ISR
| : ‘(l,\f.;l,\b@)@)\ H“l[ﬁ]‘ﬁg,'[-}hﬂ WK « HERd <& (5360

'iS%*éﬁﬁ%i,j‘

RIS 8% CHBH. WATIZ2 00 0FFICIR1 0 0%L 9 BAHITH S,

LT HIESEIC & AUPKEUINC & b AT AR RO BRIV,

S












'Y
7

UL

D

o AR i it e sl



	表紙
	中表紙
	目次
	長期計画
	1. 序論
	2. 調査地域
	2.1 自然条件
	2.2 社会経済条件
	2.3 保健衛生状況
	2.4 土地利用

	3. 水利用の現況
	3.1 給水区域と給水人工
	3.2 サービスレベル
	3.3 水使用量
	3.4 供給水の水質

	4. 水道施設の現況
	4.1 沿革
	4.2 水源と送水施設
	4.3 配水施設

	5. 組織・維持管理の現況
	5.1 組織
	5.2 維持・管理
	5.3 検針および料金徴収
	5.4 財務面

	6. 人口及び需要量予測
	6.1 都市計画
	6.2 人口予測
	6.3 需要量予測
	6.4 水収支

	7. 水道改善計画
	7.1 基本方針
	7.2 リハビリ計画
	7.3 改善計画
	7.4 維持管理計画
	7.5 実施計画と事業費

	8. 初期環境調査
	8.1 基準
	8.2 環境調査マトリックス
	8.3 環境要素の調査


	フィージビリティー調査
	1. 序論
	1.1 背景
	1.2 調査地域

	2. 事業の概要
	3. 組織及び維持管理
	3.1 プロジェクト・オフィス
	3.2 施設の運転
	3.3 漏水防止とブロック・メーター
	3.4 経理システムの改善

	4. 事業費
	5. 実施計画
	6. プロジェクト評価
	6.1 経済評価
	6.2 財務評価
	6.3 社会経済評価及び全体評価

	7. 環境影響評価
	7.1 住民移転
	7.2 低所得層への影響
	7.3 交通
	7.4 遺跡
	7.5 水質汚染


	裏表紙

