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PREFACE

In response to a request from the Palestinian Interim Self-government Authority (PA) the
Government of Japan decided to conduct a basic design study on the Project for Improvement of
Water Distribution Facility in the Northern Districts of the West Bank, Phase 2 and entrusted the
study to the Japan International Cooperation Agency (JICA).

JICA sentto PA a study team from QOctober 28 to December 15, 1999,

The team held discussions with the ofilcm!s concerned of PA and conducted a field study at the
study area, Afier the team returned to Japan further studies were made. Then, a mission was
sent to PA in order to discuss a draft basic design, and as this resnlt, the present report was
finalized. ' :

. hope thal thlS report will contribute to the promot:on of the pro;ect and to the enhancement of
fnendly reIatlons between two countries.

[ WISh to e\press my sincere appreciation to the oﬂlclals concerned of PA for thelr close

cooperatlon extended to the teams. . _ _

Kimio Fujita
_ President
Japan International Cooperation Agency






May 2000
LETTER OF TRANSMITTAL

' We are pleased to submit to you the basic design study report on the Project for Improvement of
Water Distribution Facility in the Northern District of the West Bank, Phase 2.

This study was conducted by Pacific Consultants International, under a contract to JICA, during
the period from October 20, 1999 to June 16, 2000. In conduclmg the study, we have examined
the feasibility and rationale of the project with due consideration to the present situation of PA
and formulated the most appropriate basic design for the project under Japan’s grant aid scheme.

Finally, we hope that this reborl will contribute to further promotion of the project.

- Very truly yours,

~ >

Soichiro Yumoto
Project Manager,
Basic Design Study Team on
the Project for Improvement of Water Distribution Faml:ly
in the Northern Districts of the West Bank, Phase 2
~ Pacific Consultants International
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CHAPTER 1 BACKGROUND OF THE PROJECT

The Palestinian Interim Self-gor'crnmenl area is located on the east coast of the Mediterranean
- sea consisting of the Gaza Strip (360km?) and the West Bank (5,860km?). The area faces to the
Hash mite Kingdom of Jordan with the Jordan river on its east side, and is surrounded by the
- Israeli territory on the other sides. The population of the West Bank is estimated at about 1.56
" million in July 1998. There are many Israeli setilemnents in the area, and its populalion is
estimated at about 150,000. About 75 % is Muslims, and others are Christians and Jewish.

- After the Istael - PLO Declaretions, since May 1994 when the Sel_f-government arrangements

" were commenced in the Gaza strip and Jericho, Palestinians have been gradually transferred the
~ power and responsibilities for self-government through the negotiations with Israel. The water

supply is considered as the most 1mp0rtant basic infrastructure in the semi- -desert area, and .
' accordrng to the Palestine Development Plan (PDP, 1999 - 2003) prepared at the beginning of
1999, about 45 % of the total budget from 1999 to 2000 amounting to 4,056 million US$ is
allocated for the infrastructure development and natural resources management sector, and out
of the ‘amount a!located for this sector about 44 % lS allocated for the water resources and

sewerage treatment mcludmg water supp]y

The water suppl)r facrlmes m the \Vest BanI\ have been controlled by the Israelrs so far, and the
- daily water supply per capifa is set so low comparing with that of Israel. During the occupation
by Israel, any rehabilitation was not carrred out and most of the distribution facilities are
deteriorated being left wrthout any repair long tinie. As a result, unaccount water volume is
consrdered so large as about 40 % that the water is not reached to the villagers who need the

. water. Under these snuahon it is considered urgent to improve the existing water distribution

facilities in order to use the water effectively for pmvrdlng agarnsl the demand i mcreasmg due to
rapid populatlon growth.

' The Palestinian Interim Self-government_Authority (PA) selected 26 areas, and prepared the
" plans of feasibility study level after getting the approvals of IWC (Joint Water Committee), and
© made e r_eql.i:e'st_rfor grant aid for the Project for Imprevement'of Water Distribution Facilities in .
" the Northern Districts of the West Bank to the Government of Japan. Out of these 26 areas, the
implementa_t_ion for 13 areas r.vhieh satiéfy the following four {4) conditions was commenced,

_ 1) JWC approva} |s obtamed - :
i) Local admrmslratwe um!s operate and manage the provided water supply facilities.
i) Owiier of the water source is clearly 1dent1fied
' lv) Conslructron penods are short '

Furtherrnore out'of remaining 13 a'reas' 11 arees \\rhich fulfill the above condition i) te iii} were
. selected for the basic design of the second phase. ThlS report presents the results of the phase 2
- ofbasrc desrgn ; : :
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CHAPTER2 CONTENTS OF THE PROJECT

. 2.1 Objectives of the Project
The objective of the Project is to improve the water supply services in quantity and quality as
well as the living condition of the northern districts of the West Bank by increasing a water
- supply volume to 96 I/day!eaprta conducting the rehabilitation and expansion of the existing old
. and dctcriorated water distribution facilities in the area.

2. 2 Basic Concept of the Prolect

(1) General - :

The water supply facrlmes in the West Ban!\ have been controlled by the Israelis so far, who
_ consrder the surface water of the Jordan river and the groundwater of the area as one of the _
' lmportant basis of the country Thls historical relation is bemg changed as the power and
: responsrblllty of self- go‘.rernment increase, and the Palestinian autonorny on the water supply -

aspect is also gradually expanded However, these are actuatly the common water sources which
. Palestinian and Israclis share, and hence two administrations exist in the water supply sector.
AII of the water supply pro_|eels has to be approved_by the Joint _Waler Committee (JWC)

' Under Artrele 40 of the Oslo Peace Accords, rt is consrdered difficult to eprore the
groundwater in northern area though 78 MCMfyear of exploitation is allowed in the eastern
~ aquifer. As for the surface water resources, the Palestinian has the water right of 257 MCM/year
. inthe Jordan river basin, but actual usage of water is subject to further negotiation in peace talks
- with lsrael According fo Facrllty Master Plan prepared under the assistance of USAID, the
" water supply volume is planned to be mcreascd 1041.1,41.8,42.1 and 97.7 MCMIyear in Jenin,

' . Nablus, Ramallah and Hebron - Bethlehem areas by 2020. The Wa(er Seclor Strategrc Master

; Plannmg Study under French assistance proposes in ifs drafl report that new wells to provide the
. water of 359 MCMfyear are developed by 2020 to decrease the Mekorot s (Water supply
' ~company of Israel) supply to 0 by 2020 increasing the capacity of own sources instead.

: However, it is considered to take fong time until these plans are realized and to need to

overcome various hazards and obstacles such as negolratron with Israell It is, therefore,
S _consrdered to be the most realistic to improve the existing detenorated water supply facilities

 and to increase the accounted water volume in order (o provide the water necessary for the

_-”rapldly mcreasmg demand of the returnees.

'_ Table 2 1 shows the summary of project s aetrvmes the mdleators for verifying prOJeet s
performance the means of verrﬁcauon and the assumptlons for obtaining the envrsaged eﬁ'ects
of lhe pro_;ect _ o '

B (2) Plannmg Framework L
s <I‘argetYear> W : :

. Since the construction works are expeeted to be commenced in November 2000 and scheduled

for completron in March 2002, it is consrdered reasonable to set the target year at 2005 as same
',35 the lst phase prOJect '



' <Dcs:gn Population Served>
The design population served is estimated for 2005 based on the census data carried out in 1997
by the Palestine Central Bureau of Statistics (PCBS). The population growlh rate is set at 3.0 %
for natural increase and 3.5 % for social increase by returnees after 2001as shown below.

3.0%: 1997 - 2000
© 3.5%: 2001 - 2005

 The design population served is set for each area as tabulated below:

Design Populali_dn Served in Each Area

Population | ' S Population -
: | 1997 | 2005 SR o 1997 | 2005

Arca - (PCBS) L © o Area - . (PCBS) :

Llenin . S| 35791 | 46,450 5. Auil - ) 7,763 | 10,075

2. Burin Group Villages 13211 | 12,225 ] 6. Qaflin - s 6,525| 8,468

. " Burin | 1923 2496| 7.Baga Alsharqya - - 3,055| 3,965
Assira Al Qibliya L7081 2.217] 8. BurqleafurEdDeck . ] 6406 8314

Irag Burin | = 576 748 .. Burgin | 2,659] 3,451

" Madama | 1239 1L608| A Oa[urEdDeek 3747 4863

- Sarra | 2,061 2,805 | 9. Daba/Ras Tirah - - - 4 615

mrl 3542 4.597 S "Daba | 192] - 249

- Urif | 2122 2734 ' B _Ras Tirah | -~ 282 366

- 3.Bumga - : S 3,012 3,909 | 10. Rantis o e 2047 2,657
4. Hiwara - - 4,332 | 3,622 | 11.1zbet Al Tabeeb - - 150 195 °

Note *: The population served by the i improv ed d;stnbunon nehmrks under the pro;ecl as esumaled as 6,095 and 7 910 for 1997 aad .
_ 2005 [especlnel) ‘ .

B <Desngn Water Supply>

A waler consumptlon of 140 l!daylcaplta is consujered in lhe PA’s long term plan for 2020,
though its water resources are limited. In the design, an annual per caipta water consumphon of
35 m’ equivalent to about 96 Vday/person which is agleed by both Israeli and Palestinian is
applied for 2005 as same as in the 1st phase project. As shown in the following table, this
supply volume is considered smaller than the avallablc water source volume either by Mekorot
supply or from exrslmg wells '

Area-wise De_ménd and Ava'ilable Wafer Sout¢e$

e . - - Water
Population | -° " | Annual Source R
: . Servedin | Water Demand Capacny -t~ Remarks "
Area 2005 Source | (m’) - (mi (Base of Water source Capacity)
A ' B Well No.1:20-80mhr, Well
: . : e | Well& | i an No.2:200m’/hr, Mekorol:30-70
I Jenin o 48450 ekoror | 1627608 2_"-8_9’900 "/, Supply for 11 villages:
: S - Dl L o 1,000 m¥day (Water Tanker) -
" 2. Burin Group Village ' 17,225 | Mekorot | -~ 603,564 | - 613,200 |App. to JWC: T0m’he
o S S S ﬁn' & oo oo ISpring: PWA Record, Mekorot(by 7
3.Burga ' 3,909 | R0 ] 136,971 | - 157,044 Tanken): |20m’/day(App To e
R | T [Mekeret ST T ey
. 4. Miwara - - 5,622 | Mekorot | 196,995 | ~ 199,655 |App. IWC: 547m3/day

5. Al s : ~ 10,075 | Ex. Well | -~ 352,397 365,000 |Apreement: 1,000m*tday



Area-wise Demand and Available Water Sources

Water

Population Annual Source

Servedin | Water Denrand Capacn(y : Remarks
o Area 2005 - | Source () (m’) - | (Base of Water source Capacity)
6. Qaflin . : 8,468 | Ex, Well 296,719 | Unlimited |Well License: Unlimited

" 7. Baga Al sharqya 3,965 D Ex. Weli [ 138,934 146,000 |Agreement: 400 - 560m*/day

8. Brugin/Kafur Ed Deek 8,314 | Mekorot 201,323 266,450 |App. to JWC: 730m’/day -
9. Daba/Ras Tirah 615 | Ex. Well 21,550 36,500 |Agrecment: 100m*/day
10. Rantis B ' 2,657 | Mekorot 93,101 112,112 IWC Approval for Israeli Project
11. Izbet Al Tabeeb 195 | Mekorot 6,833 9,125 |App. to JWC: 25m’iday
{Note) - The annval demand is worked out based on the annual consumphon of 35m*capita (96 Udaylcapita) as agreed in JIWC

and the served population estimated for 2005.
- The population is estimated for 2005 based on the census resulis of 1997 and the agreed growth rate.

" 3) Confi rmed Conten'ts of the Request '

<Selccted Areas for lmplementahon> _

_ Consndcrmg the possibility to take the measures necessary pl‘lOl’ fo the lmplementat:on the
- expectable economlc effect of the project, and the reliability of operation and mamlenance the
' followmg four (4) areas are rejected from those for 1mplementatlon

- DabalRas Tlrah and Izbet AI Tabeeb areas:
The beneﬁmarles are conSIdered so less comparmg with the scale of necessary facility that
~any remarkable effect of the project is not expected because the water charge expected to
_ be set after the compleuon is consndered on a]most same level as that for present supply
system by water tankers. '
- Burin Group of\’n!lages area: : _
- The instatlation of the Mekorot connect:on is not assurcd to be made in time wnthout any

. delay, even lhough the project is approved by JWC and the number of beneﬁelaiy of the :

new facility is less comparing with the expected scale of the faelhty to be prowded
- Burgin/Kafur Ed Deek area: '

The installation of the Mckorot connection is not assured to be made in time without any

' delay, even though the pro_|ect is approved by JWC

| The fo]low:ng table shows tlle comparison of components of the requested and the selectcd

pro;ects
Comparison between the Requested and the Selected Projects
Requested Contents - Selected for implementation
REe Pipeline Resevoir |Booster P/S|  Pipeline Reservoir | Booster P/S
: .- Area Length (m) {Nos.) - {Nos.) Length (m}) (Nos.) {Nos.)
- Jenin - Jenin 8450 | - 3 ] 8,570 e :
IR Burga -~ 10,000 - 10,342
. Nablus Hiwara 19,750 B - 21,055 i
' = Burin 24,000 7 2 Rejected from |hose for Implementation
IR Al 26,600 1 1 27,164 1 |
", Turkalem Kaftin_ - 13,120 | - L 16,166 -
- 10,500 1 10,197 1 N

Baqga Al Sharkya

vt



Comparison beﬁweeﬁ the Requested and the Selecled Projects

Selected for Implementation

Requested Contents
' Pipetine Resevoir | Booster P/S| Pipeline Reservoir | Booster P/S
Arca - | Length {m) (Nos.) {Nos.) Length (m) (Nos.) {Nos.)
Satfit B‘"q“l‘)’if‘”m | 26,120 2 ' Rejected from those for Implementation
Daba/Ras Tirah 5,400 1 ] Rejected from those for Implementation
Qalqirya | Jzbet Al Tabeeb . 2,000 Rejected from those for Implementation
Ramallah Rantis -~ 11,300 1 - 11,933 1
Total 166,240 14 4 - 105,427 4 1
Provision of house coﬁnection materials Provision of pipe materials for
QOthers facnl:laungms{allauonofhouse .

and their installation.

connecllon )

<License and Approval>

_' To assure the effective project lmplementauon |t is necessary to conﬁrm the status on the
licenses and appm\-als related to the 1mplementat10n such as i) appheallon and approval of JWC,
i) groundwater extraction license and iii) agreement with the owner of wells on water alloeatlon.
The documents related to these aSpects were eol!eeted as tabulated below

Cenﬁrmed License ahd Approval

Agréement

R : \\ater Mekorot Applied Rate | Approval ef Extraction for Water
Dis.l NameolArea | Cale. {Type| Source Cutlet for JWC WC License Allocation
- : - Ex Well | - . - T -
& . Existing Apr. 11, Unlimited
G Jenin A | Rep. [(12-20/051)) : - : -
= _ -Mekotol (No.128202) 1999 {Domestic Use)
) Spring
. e | @®ADIE | S o
@ - "1 | BAM47, | Water Tanker | ) ) ; N
i: . Burga B RJ: BA/D48)and| (No.71296) 336 m fday |Jan.3,2000
Z P I Mekorot : '
(Tanker) g N
Fiwars B |Rep.| Mekorot ﬂf:g;'z"fn 547 m'iday Al%;;, . E
Ex. Wellin | - : L Zaita - Atril
- Al B |Rrep.|  Zzaita i 1,080 m¥/day A';gégﬁ- Do‘f;‘e';'i‘:me) (1000
o o jQs-someyy R S m'/day) - -
' - Ex. Well oy, | Aug. 18, Unlimiled B :
_E:_ affin B 1R 1 15-20008) - 1320 mHay | 1998 | omestic Use) )
£ : : . S Baga Al -
}3. L _ 7 e o - Shargya - -
‘ . | EX \‘u ell _ 3 Aug 16, | 194,000 m'fyear| - Private -
Baga Al Sharkyz| - B 1 New ] (< 501005) BOmiday | “yg98 " | (imigation Use) | Owner) -
R T 100500
m¥day
I e . - Existing | NotNecessary | Sep. 17,
£ Ranlis C |Rep.| Mekorol | v 64126) |in Initial Period | 1996 : K

Fig. 2.1 i{E_'-h; cates the nﬂeessary procedures to be taken fo} obtaining the JWC épprevei Ae for the

preiects located in the Area C, they are already checked by the Israeli cw;l administration in the

pressss ©F I'WE anoroval, and it is not necessary to obtain the approval from the civil administration
again. If it i vecessary o obiain the appraval of the Civil Admlmstralion lhrough the Public Works
Departirent, it usually takes about wo (2) \\eeks for the prOJeci to gel approved by JWC to complete )



thg procedures.- . .. -

<Conténts of ihe Project> : _

" The requested project includes the construction of distribution and transmission pipelines of 105.4
ki, four (4) reservoirs and one (1) booster pump stations as tabulated below.

Contents of the Project

Length of Pipeline (m) Reservoir (Nos.) Pipe Materials
' . . _ . for House
_ ) Sub- : | Booster P/S Connection -
Area Cat. | Total | Total [200m®{300m’|500m*] Total | =~ (Nos.) __ {Nos.)
. . _’I .- .
~Jenin Jenin ) 8,570 8,510 _ . 37
: .~ Burqa ) 10,342 10,342 181
Nablus |— — T 77 -
. lea_rar “I'D 20,395 21,055 B (5} : 332
e T 4,601 .
o Atil D [ 3256 27,164] - WE)| 1 L _ n
K . - .. -T ) . . . . B
Tulkalje{o Kaflin ) 16,166 16,166 ] _ _ 241
" Baga Al T - 1,158 S
- Sharkya D 9,039 10,197} HE) i o L 1%
C e T 2,843 ; ’ . -
" Ramallah Ranlis D 9,090 11,933} 1(E) 1 _ _ LT
- Totat = - 1 - es427] 0 1 2 4 | 1,396

_ (Note)“(}._On-gro.und Ty_pe‘ E: Elevated Type. T: T:ansmissmn. D: Disuibution o
'. 23 Basic Deeign_ | |
231 - Design Concept
5 (l) Concept for Natural Condltlons '

B <Chmate>

The climate in lhe wesl bank is categomed as the Med:lerranean lype which is characterized -
© with rainy winter and dr)r and hot summer seasons. The annual rainfall varies widely from 150
mm to 1,100 mm. The average annual rainy day varies 25 fo 55, wluch is not considered to
subslanhally aﬂ'ect lhe construction works -

.The wmd is observed to be rather strong throughoul a year w;th lhe maximum of 2. 6 m/s in

3 August in Jemn and 4.1 mls in April in Nablus. In Tlukarem, the maximum observed is 2.5 m/s
e in Apnl It is, 1herefore neoessary lo cons:der the wmd load in the desngn of elevated reservoir
e tanks

<Ti opography and Geology> :

“ The altitudes of Ramallah and Jenm are measured to be about 750 m and 200 m, respeclwely,
'and those of the west bank are conSIdered generatly to be hllly area of which elevation varies
from 400 m to 500 m.. Thc served arcas of cach project are genera!ly situated in h]lly slopes

s except for Jemn ex{endmg rather on a flat plam There are many areas where slope ‘exceeds

e IS Y, and it is consldered necessar)' to provide some measures {o prevent the filled matena!s



from crosion due to flushing by rain water. In hydraulic designs of pipeline networks, special
attention should be paid to avoid the occurrence of pressure exceeding the limit and negative
pressures. The lengths of pipe materials are necded to be worked out considering the slope
dista’nccs. '

As the project areas are covered generally by rocky materials wrth surface sorl of about 0.3 m
thickness, it scems to be difficult to procecd with the excavation work only with manpower and
so it is necessary to consider the applicatlon of rock excavation equrpment in the construction
planning such as back-hoe with an attachment of breaker Since the limestone is found to be
widely prevailing in the area, the steel pipe material of which outside is coated with
' polyethylene by exlrusmn method is recommended to be applied for the water supply system.
Any recent record of earthquake was not found, and it is told to be quite rare possibility of
: earthquake in the area. Since there is no design standard against earthquakc in Palestme the
: lsraeh standard for carthqual-te is applrcd for structural designs.

) Concept for Socral Conditions

:<IWC Approval> _ _ : .

The projects is to be nnplemented under the Japan’s Grant Aid, and thelr rmplementatron is
subject to the approval of JWC and as for the projects located in the Area C the approval of _the
Isracli Civil Administration is required. Necessary measures for ass'uring the quality and
quantrty of water sources have to be taken by the PA side, and the rmprovement of the
transmission and distribution netwosks is (o be made under Japan s Grant Aid. The pro;ects _
utilizing the emstmg wells and sprmgs in Palestine are to be formulated so as to meef the -
licensed extraction volume, and in case the water has to be allocated from the neighboring
_\'rllagcs the project has to be planned not o exceed such agreed volume of allocation. If any
'rpproval of design modrﬁcatton or change is requtred in the course of |mplcrnentatron such
* arrangement is to be taken by the PA srde '

<Service Ratio> : N
In the areas where the existing water supply networks are avarlable the networks command 90 -

- 100 % of the residential areas and most of the household is connected to the network through

- lhe p1pe|mes of such networks are considered to be deterrorated because of long usage and their
installation does not conform to the necessary standard and specrﬁeatlons In design of the water
supply system, thcrefore it is considered that the unproved supply system would cover 100 % -
of the residential areas expected for the target year of 2000, and that the same level of
improvement would be consrdered for those areas that new water supply facriltrcs are planned to
be provided under the pro;ect T : : :

(3) Concept for Conslructton and Procurement Condlttons and Uttllzatlon of Local Contractors

<Constructlon Condltrons> L : : -
lhcre is the Palestine Contractors Unron in the west bank area and about 250 contractors are

registered in the union. The regrstered con{ractors are classrﬁed into 5 categorlcs and out of
these about 85 contractors are registered as those for the water supply and sewerage sectors, of
which 19 are categorrzed in Class A. Most of the contractors have their bases in Ramallah and



Nablus citics exccuting construction works in various places in the west bank area, Most of the
Class A contractors have experiences to work for the construction projects similar to water
supply and sewerage construction under the foreign and international cooperation agencics. It is
considered that the Japanese contractor selected for the project would hire some of the local
contractors registered in Class A,

<Procurenicnt> : S _

Most of the materials to be incorporated in the project arc available in the west bank or the
Israeli areas, and their production is considered enough to supply the necessary quantities to the
envisaged construction work. It is, thercfore, necessary to employ the methods and manners
~ with which such available materials and resources are utilized as much as possible. As for the
pipe materials' there are two (2) manufactures in the Israeli area, and those prices may rise
suddenly Therefore, the procurement in third countrics such as ncighboring and European

-~ countries is to be considered in the procurement plan '

{4) Concepts for the Techmcal Level and the Operation and Mamtenance Capacrly of the
. lmplementmg Agency o s

While Palestinian Water Authority (PWA) and Mrmstry of Local Government (MOLG) are the
' rmplementmg agencies of the project, theproject facilities, after the eompletlon of construction
'works, shall be transferred to municipalities and villages to be responsible for continuous
: o"peraiion and maintenance for the efficient water supply services. The Baqa Al Sharkya area
which will introduce new distribution system has to manage such new systein by t_hemselves. In
" the other villages and municipalities other than Jenin, who have experiences to operate and
. maintain the existing facilities, the assigned staff numbers are consrdered insufTicient and their
mstilutlonal formation is eonsadered below the minimum level for proper operation and .
" maintenance of the system The improper institutional establishment due to the technical and
ﬁnam:lal hmitallon and the msuﬁicrent billing, collectlon and cost management due to financial
capablllty are remarkable : ' : .

MOLG is, therefore, preparing and implementing a “Joint Water Council Promotion Program”
- and a “Operaliori and Maintenance Program” to strengthen the capacity of the waler service

: ei'l'tities in smaller viiiages This Operation"'end Maintenance Program is to be implemented
Ihrough the integrated trammg on water supply services, but requires disc1plmes nol inherent in
the ministry. Cooperation in such drsclplmes from PWA and WBWD is then indispensable, and -
s necessary to establish the close formation among MOLG, PWA and WBWD suitable for
' eooperahng each other toward the. reallzahon of proper operallon and mamtcnance by the
‘ wllages and mumcnpalllles : : S

' West Bank Wat'er Departr_neht (WBWD), which is 'also a di_visioh of PWA is operating a bulk
' '\\}'ater supply service, Four (4) émoﬁg the seven M municipalities/villages under the project will
'recewe the wholesale service of drinking water from WBWD. With personnel of some 110
. employees mc]udmg 14 engineers and other quallﬁed personnel like water analyst, it is also
: 'mamtammg water wells and water transmlssmn mains owned by itse!f and by Mekorot, a water
supply company of Isracl. Neither PWA nor WBWD assumes responsibility on operation and -
_ mamlenance of the projeet facrht:es However PWA, as the regulator of the Palesnman waler
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and wastewater sector, and WBWD, as the wholesaler of drinking water to the customers, shall
maintain linkages to the operation and maintenance of the present project.

MOLG in the capacity of organizing the municipal and village councils and guiding their

devclopment shall promote joint water councils and undertake an mtegrated training program

for the water supply services for upgrading the operalron and maintenance capability of water

supply entities such as joint water councils and water supply units of municipal and village

councils under the present project. More generally, MOLG assumes responsibility on assisting

- sound and sustainable mamlenancc of fi nancral posmons and public servroes of the local
self- governmenl bodres ' :

(5 Concept for Scope and Grade of Facilities and Materrals to be Provrded under the Pro_|ect '

<Scope of the Facilities and Matenals> S

The project is to improve and provide the faerlmes and materlals for the water supply facrhtres
except for the water source such as wells, springs and Mekorot outleis. The area served by the
improved system is set considering the populalron distribution in the target year of 2005. The
house connection is planned to be provrdcd by PA side in the same manner as Phase 1 pro_|ecl
but is to be so designed that the expenses to be shouldered by the PA s:de is reduced fo '
“minimum level. :

o <Gradeof Facrlltles>

~ The grade of the facilities to be provrded under the pl‘OjCCt is to be set consrdcrmg techmcal
~level and skill of the authorities> staft who will be assrgned for actual operation and
. maintenance works afler the completron of the construction. Some teehmcal training on this
aspect will also be carrred out, if required. In the selection of plpe matenals those materrals
available Ioca]ly and casy in maintenance works wrli be selected. o

(6) Concept for Conslrucllon Perrod :
Considering the regulation of the Japan’s Grant Ald Program the grant aid pro_;ect has to be R
- implemented within one fi scal year. The project includes the construction of prpelmes over 105,

~ km, four (4) reseworre and one (1) booster pump s{atron and its scale is considered quite large '
comparmg with the avar!able construction perlod T herefore it is proposed to employ the
polyethylene pipe materials to reduce the eonstructron perlod and to mcrease the hrred local
contrae{ors as well as employmo more superwsmg staﬁ‘ accordmgly -

'2.3.2 Basic Design : -
The basic de5|gn for the reqnested areas are presented below

4] Desrgn Condllron :
The employed desrgns condmons are summanzed below.

Desngn Conditrons

Hems ; App]red Values R Descrrplions S

+ Roof Load 100kg/m® - 1.ive load on reserveir roof
. .+t WindLoad 120kg/m? ' Iscaeli Standard (H lSm)
Design Load | « Seismic Coeff, 0.1 - ~ | Israeli Standard e
N 24 Lim’ : Mass concrete . - - e S
. 3 7% e
_.Unrl Weight 25t/m* - Reinforced concrete IR
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Design Conditions

Items Applied Values Descriptions

. Concrete 18 Nfmm’ Type BI50, Atlowable beading stress .
Allowable : 21 N/mm’ | Type B200, Allowable bending stress -
Stress . Reinforcement Bars 1 400kg/cm Round bar, Allowable strain stress -
: 1 600kg/cm Deformed bar, Allowable strain stress '
. * Bearing Capacity - | 20 t /m’ Bearing capacity of soil foundation
Foundation I {nit Weight of Soil | 1.6 L/m’ Including backfill materials
Guidelines - Civil Works PA and Japanese Standards and Guidelines
: * Buildi lngs :

{2) Components of Water Supply Facahtres
The componenls of water supply facilities in the pro_|ect are illustrated below.

B @ ................. @

Transmission Prpelmcs l Disteibution Networks
. - ; — " ; _ >
Water Source BOOSiefPUlT\P ' Resewoir
BT Slalron as Required .
Mekorot . : (On-ground/Elevated)
Existing Wells ' _ o

" Springs

- Fig. 22 PROPOSED WATER DISi’RIBUTION SYSTEM

' ‘]ntegralion’ of _e);isting'and planned Mekorot ouilets, the existing irrigation and domestic wells
- and the existing springs are propoSed_ as the 'wate_r sources of the Project. Water from these
sources is con\?o)'ed in most case to the reservoir through the transmission pipelines. A booster
' station is proposed to be installed in case the water pressure is considered insufficient for
conveying tho water to the reservoir because of topographlc conditions. The elevated or
on-ground rcservorr is planned to be constructed in order to stabilize the water distribution
throughout a day. The water stored in the reservoir is distributed through the distribution
networks connected to each house. ' '

L3 Transmrssron and Drstnbutlon Plpehnes '

- The transmrssron pipeline is p!anned to convey the water from water source to the reservoir.
Baswally, the house—connectlon pipes are not branched out from the transmission pipe. A
. network of distribution plp_elme is planned from the reservoir to the house-connection. In the

' dcsign" the pipeline networks are planned based on those prepared by WBWD, and finalized
. consrdermg the resulls of f eld survey as we]l as the dlscussron with lhe authontles of PA side.

<Selectlon of Plpe Mater:als> , :

~ Five (5) types of pipe dlameters are apphcd for the prpelme networks of the project; 50 mm 2
frln) 75 mm (3 in), 100 mm (4 in), 150 mm (6 in) and 200 mm (8 in). Four (4) types of p1pe

matenals are comparcd consrdermg the pipe types havmg predommantly used in Palestinian

area so far; steel pipe with oulside coaling with polyethylene and msrdc mortar coating,

: gaiva_nlzed iron pipe, ductile iron pipe, and high density polyethylene pipe, as shown below.
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~ Comparalive Statement of Pipe Materials

Ease of Construction

Procurement

- Jron Pipe

bending points, which results in
increasing number of joints.

nomal.

~Material Economy Reinarks
: Since welding is necessary al every Labor cost for welding | The material is Inside lined with

joint, many welding technicians have | becomes expensive available in Israeli mortar and

1. Steel Pive . to be employed resulting in long resulting in large area, and there are outside cozted

T pe construction period. constiuction costs two (2} with
comparing with manufaciurers. polyethyfene.
i polyethylene pipes. 5 o
Pipes are jointed with socket easily, Predominantly applied | Material is locally Materials may
: but special attention should be paid for | for smatl diameter pipes | available. get detefiorated
2. Galvanized avoiding damages on threads. Bend tess than 50 mm, and its : in a few years.
; pipes have to be applied at every - price is considered

Tyton joint with rubber ring is applied | Price is expensive. Material is noi
: . for the pipes with smalles diameter avaifable in Israeli
3. Ductile Iron | less than 300 mm. Though the joinl area, E
" Pipe treatment is asy, bend pipes are
necessary at every bending po:ms
increasing number of joints. : : :
Since small diameter pipes are Price is the cheapest. Material is available

4. High Density
Polyethylene
Pipe

)

supplied in roll of about 100 m,
number of pipe joints are dececased
substantially. The joints are made with
clectric fusion, which is considered
quite easy for workers. The material is
flexible to follow small bends with out
applying bend pipes.

in Israeli area, and
there are two (2)
manufacluress.

- Considering the above advantage and dlsadvantages of pipe matenals the pipe matenals to be -
' apphed for the pro_]ect are selected as stated helow

Transmission pipcline:

Dlslnbullon plpelme
(Larger diameter lhan 100 mm)

Dlstnbuuon pipeline:

© (Smaller diameter of 50 mm - 75 mm}

House conneclion pipes:

Most p'rédomi.nantly used steel pipc'é (inside lined wit.h _

_mortar and outside coated with polyethylene). .

Most predommantly used steel pipes (inside Imed w:th
mortar and outside coated w:th po:yethylene) as same as

. transmlssmn plpes

High density polyethylene plpes of whlch advantages

~ are recognized in USAID pro_lects

- Galvanized iron pipes most predommantly applled for_

: IIOUSC connectlon

‘ <Hydraullc DeSIgn Calculatlons of Plpelme Networks> .
The hydraulic design calculations were carried out for cach plpelme network with computers on _
- the followmg condluons - ' : : -

Condition of Hydrraullic Design Calcdlatiohs .for- Pip'elsine Nét\ﬁbfks -

ilems

Description
Design Con!‘ormmg to the Planmng and de51gn gmdelmes (PWA)
Conditions
Application for | EPANET deve!oped by the anronmen!a! Proteclmn Agency, US is applied for the calculatlon
Calculation
Design Transmission pipeline: Desugn Dally Max Discharge
- Discharge Distribution pipeline: Hourly Max. Discharge
Calculation Ha.?.en Wlthams I‘ormulae T :
Formulae - : R S
" Design Velocity | ¢ 50 (Polycthylcnc Plpc) ~ ¢ 75 (Polycthylene Pipe): 150

- 130,
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Condition of Hydraulic Design Calculations for Pipeline Networks

ltems Description
_Factor ¢ 100~ & 200 (Mortar Lining): 130
Time 0-2 2-4 4-6 ~ 6-8 8-10 10-12
Coef. 0.5 0.3 0.5 20 - 1.5 1.1
Time Factor in Time 12-14 14-16 16-18 18-20 - 20-22 22-24
a Day Coef. 1.0 1.1 1.2 2.0 13 0.8
Source: Planning and design guidelines (PWA) :
Max. is 2.0 and Min. is 0.3,
Dynamic Maximum pressure: 8 bar (80 m) -
Pressure Minimum pressure: 2 bar (20 m)
' : (Unit: m)
1. Beginning point of transmisswn pipeline
o . Area Hiwara Rantis
Pressure at Pressure at Beginning (Altitude) - 685 425
" Outlet -1 2. Beginning point of distribution pipchnc '
- The bottom elevation of reservoir is se! as the pressure elemt:on at the beginning of
distribution p:pe!mes

* The results of calculation by computér are tabulated below.

Results of Hydraulic Design Calculations by Computer _

Pressure (kgfem®)
Transmission ] : Distribution
: . Pressure at :
Peessure al | Reservoir No. of No.of
: Water or Booster | Reducing o ' . Reducing
ProjeclArea : Source P/S _ Valves Max. - Min. Valves

1. lenin Lo - e - ;- -

2. Burqa - - - 85 1.1 4
_}. Hiwara 19.1 113 1 .10 B ) ]
4. Al 30 0.0 R - .

3. Qaflin - - e oo- 8.0 23 -1

6. Baqa Al Shargiya - 7.0 3.7 - 7.3 0.9 2

7. Rantis o - 14.0 - 00 - Ce . .

- Note: Since the ateas of pipe replacement share only some pars in the whole supply syslem of Jenin c:ly, the calculation for
. whole pipeline network is nol conducted, but velocities and Iosses zlong the major p;pchnes are conl'umed with simple

hydrauhc ca!cu]auon

<Placement of Plpes> -

~The transmlssmn and distribution plpellnes_
are set along the publlc roads in the villages
' and municipalities. However, in the Rantis
some parts of the transmlssmn

'~ pipelines are planned to be constructed -
along the main roads in the Area C, and the :
pipes have to be plaocd aboul 15 m away -

area,

200, S0

<

10,0 R

from the cenler of such main roads except
 for the areas where such placement is.
‘ consldered dlf’ﬁcult due fo obslacles such as housmgs etc.

.2—_

Asphaly l-SOm- )

Sand Fill

Rasc Cm.vst 152000,

Selected

Bact Fill

[ 2 |
el &%|50
Cotaee | mit|sns
190 e | 00| co0
150 2 | 1,150 650
20w | 120o] 700

S EEEEE-

Diexeter

F.lg 23 STANDARD CRDSS SECTIONS OF PLACED PIPES
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Standard section of pipe placement and road T e
crossing conform to the standard of PA as R v N T
illustrated in Fig. 2.4. Pscnon 2
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<Appurtenant Facilities> _

The appurtenant facilitics such as gate valves,
air valves, drainage facilities, etc. will be
provided in accordance with the Japanese and B
Palestinian standards as summarized in the
following table.

B Bt 1t Ak

Seton A-A

Fig. 24 STANDARD ROAD CROSSING

Appurtenant Facilities for Trans'mission and Ijistribulion Pipelines -

Facilities . o Description ' i
' The ﬂow dlscharge is to be measured at the connections of each munlcrpahty or vr!lage
In Jenin, Hiwara, areas where the water is supplied by Mekorot, the flow meter installed
by the Mekorot will be used. As for the other areas, flow meters will bc 1nsla|]ed o
grasp the volume of water used for each municipality and village. -
: Gate valves are to be installed at cach connection from water source, diversion poml of -
Gate Valve
distribution pipeline and house connection point with an interval of nol more than | km.
Pressure reducing valves are to be installed to reduce the dewnstream pressures in a
design allowable range from 2 to & km/cm? when the prcssure in such downsircam areas
exceeds the allowable maximurm pressure.
Pressure relief valves are to be installed after a.ny prcssurc rcducmg valves, and will be
calibrated to open at required pressure.
i . - Check valves aré to be provided at the beginning points and lhc end pomls connecled o
Check Valve ) .
. : -1 reservoirs in order to prevent back flow of water.
e - vetea | Single mouth air valves are to be installed in water meler box and rarsed pomls in
. Single Mouth Air Valve transmission and distribulion pipelines to remove the free air in pipes.
Combined Air Valve - Combined air valves are to _be provrdcd al pomls on lransmlcsmn Imcs where lhc air
free babbles are locked.

Discharge Meter

* Pressure Reduocing
Valve

Pressure Relief Valve

Drainage facilities are to be installed in depressed and lower portions of transmissien

Drainage Facility and distribution plpehnes The plpehncs of dlamelcr more than 150 mm are consrdered
) : in the design. =~ :

_ The thrust blocks are to be provided where the water pressure is calculated more than

Thrust Block © . 120 kmfem® in the transmission plpelmes if sorl mechamcal condmons does not

withstand such pressure levels.

(4)  Reservoir : S >

Reservoirs are prowdcd 10 store the water conveyed from the waler source such as Mekorot
- outlet, wells. and springs, and to regulate the dlstnbuled waler to meet the vanauon of demand -
in the service area and to mitigate the effect by emergency or acmdental stop of water supply '

<T: ype of Reser\'0|r> I

The rcservorrs made of reinforced concrete (RC) is most popuIar in PA Smcc there is a o

manufacturer in Isracli area to produce ready-made tanks made of the ﬁbre remforced plastrc'
- (FRP), a comparison belween RC and FRP tanks are made in the aspects of constructron .
economy and durability. As a result, it is concluded that FRP tank has many advantages in
© economy as well as ease of construct:on reducmg the construchon perlod However, Israeli
experis are required to visit the sites in the Areas A and B for delivery and m_stallatl_on of tank
units. It is, however, found 1o be difficult to secure the safety fo_r' them because of political
reasons. Therefore, considering the feelings of local dwellers, it is determined that RC-made
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reservoirs are 1o be selected for the project except for some small balancing tanks of booster
stations.

The sﬁapés of reservoir tanks are rectangular for elevated type, either circular or rectangular for
_ on-ground type of which capacities are more than 300 m* and less than 200 m’, respectively.

. <Reservoir Capacnty>

. The capacity of reservoir tank is set fo slore water for 8 - 12 hr of the maximum daily supply
- considering the standard capacity of 200 m’® 30(} m? and SOOm used in PA. The followmg table
presents the detenmned capacity of each reservoir.

Design Capacity of Reservoir Tank

CR Capacity . ) Capacity .

' Village/Municipality - (m’) Type Village/Municipality (m’) Type
* 1. Hiwara Municipality . 500 On-ground | 19. Baga Al Shargiya M. 300 Elevated
10. Attil Municipality - 500 Elevated 15. Rantis Village 200 Elevated

The water level inside the reécnrqi_r tank is censored by the float, and the water flow is stopped

B when it reaches full level.

-(5) Boostcr Pump Stal:on

~ When the water pressure is nof enough (0 convey Ihc water to the site derC[I}, the booster pump

~ station will be provided to raise the water pressure _t_o reach the reservoir tank. The principal
- features of the booster pump stations are tabulated below. _

' Pfin'cipal Features of Booster _Pump S-_tation' |

o : : o Balancing
o Datlg Max. | Discharge | Totat Head | Trans. Pipe | * Tank | Reservoir Elecl.
oo Area | (mrfday) (m*hr) © (m}) (& mm) C 'y - {m") Source
At 822 100 - 80 200 200 500 | Com. Sup

. Note:-Com. Sup.: Commercia] Supp]y

The booster pump is stopped by the pressure rise due to c!osmg lhc float valve at the full level
. of reservoir tank, and will start again after predetermined time penod sct by timer. The timing of
N startmg operation is determined with confirmation of the various conditions such as water level
g of lhe balancmg tank, etc. referr:ng to the records and data collecled durmg the actual eperation.

©)
<Pr0wsnon of Connection Plpes> _ :

: Any p:pel:nes cut in the constructlon work will be rcstored by the Japanese contractor under the
o PI‘Q]GCII except for the ser\'lce pipes to each household and the existing pipes will be abandoned
al the existing position aﬂer constructlon of new pipes. The road pavément removed by

: exca\rauon for thc p:pelme constructlons wnli be ﬁxed by the Japanese contractor under the
Pro_;ect ' s :

Housc Connectlon

: 'In case thal the house connec{ton plpes are atlached fo the dlslnbution plpes of whlch dlameter

s more than 75 mm, secondary plpes Wl" have fo be installed and smoothly connected to the
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house connections by PA side as shown in the
figure.

- Manners in re-connection of secondary pipes
Since the distribution pipes of the diameter

) . . . i t )
more than 75 mm are installed mainly in the i Corstrutcd by hpsoere S § Construccd by PS¢
H : . N (peon §on, D2 E Fige) H e Conseciae,
dense residential areas and large population is : Cabaizsd s P

served directly by these pipes, the secondary
pipes of 50 mm up to the stop valve will be
constructed near the edge of the road area by
* Japanese side in order to facilitate smooth

re-connection by the PA side with low cost. .

- . Places of connection to secondary pipes 2:5 C : -
The locations of connection to the secondary . AN ey R
pipes and their intervals are as stated below.

Mm eap.l 155 em Gahalred koa Fige)

- Fig.25 HOUSE CONNECTIO‘i

- The connechon is to be Iocaled at25m mterval along lhe dlslnbutlon plpelmes and at
' Ieast one connection is to be prowded in between any two (2) road 1niersectmns in lhe
dense residential area. SR s -
- In less densely populated residential areas, the connectlons are mstalled at every 100 m,
“along the distribution p:pe]mes ' : '

These connecl:ons will be mstalled by Japanese contractor

' <Procuremem of Materials for House Connectmn> L ,
In order to facilitate the connecuon and re- connecllon works, the piping matenals \wll be
provided for the connect:on pipes from the dehver)' plpes of 50 mn diameter to the slop valves.

- Seope of the procuremenl for the piping maler:als to be prowded

The total length ofdclwery plpelme of . . / 1':\."”,(.}
50 mm diameter shares about 65 % of N Ve ‘"
L . . . - - . . 1t Y t
the whole length of delivery pipelines, - ' o
. B . . - . ‘ ..
~and the connections will be installed - SRR ! ( [+
with a interval of 12 m in the : N
. . : . : . . £
residential areas and the maximum - . %“-‘7”“5"“7' : b
interval does not exceed 100 m. The - At : o |
_ fE 5 peeysep—— SNSRI NN .
portion to be treated under this cate e L
~ procurement is illustrated in Fig. 2.6. | fmrm:dgﬁjimmmm ctby e
S o : : ' (Approx. GOm.GL-lvﬂiud IrmPipe) ~ V(House Conneciion,
X T Gulv mmd tron Pipe) o
- LOC&UOII of connection co F»g 26 W\TER[ALSPROCUREDBYJAPANESESIDE _

The * location of connection is o R
determined con31der1ng the local condltu‘ms and den51ty of the remdenﬂal areas



(7) Other Facilities

<Indicator of Installed Pipel'ines> :
- Where the pipeline is installed out of the road area, indicating
posts as shown in Fig. 2.7'wil| be installed along such routes.

<Flush Prevention Block>

The erosion prevention block as shown in Fig. 2.8 will be
installed along the pipeline routes of which slope is measured
more than 15 % in order to prevent the ﬁlled materials from
ﬂushmg out due to heavy rainfall.

m

Fig._ 27 ROUTE INDICATING POSTS |

Fig.28 FLUSH PREVENTION BLOCK



Table 2.1 Project Design Matrix

Objectively Verifiable :
Nairative Suramary Indidcators Means of Verification Important Assumptions

Overall Goat . . )

1. Improvement of water | ). Service rate in northern - Statistics of Ministry of - Realization of
supply services districts Health sustainable operation

2. Improvement of people’s | 2. Control of water bome of water supply in the
living conditions discases northemn districts of

. West Bank

Project Purpose . . S .

- Realization of stable 1. Quality of supplied water 1. Water quality records of - Improvement of waler
water supply in quantily 2. Supplicd water volume Ministry of Health and distribution facilities
and quality -~ WBWD aie performed in the

: ‘ 2. Records of billing and noithern districts of
: collection of water charge West Bank
OUlpUlS . . ] . . . .
1. Improvement of water . 1. Number of registered 1. Records of billing and - No changein the
service ratio households " colfection of water charge Palestinian policy of
2. Operation of sustainable 2. Volume of accounted - | 2. Daily records, breakdown of water supply
water supply services © water, volume of waler - expenses, income statement
leakage, frequency of and balance sheet
repair and amount of S
reserved fund for

: : depreciation

Activities _ o tnputs : . .

1. Construction  supervision - . L - Completion of
with  assistance peof the Japanese Side - PASide imprg'femenl of water
Palestinian ~ counterpan R S T o supply facilities and
staff L ). Trmprovement of 1. Assignment of required stafl commencement of

2, Technical transfer through Lransmission and for operationand : water supply services

* the supervision together ~ distribution pipelines and mainlesance as well as - - Noreplacement of
with . the  Pafestinian | . related facilities suchas - management under the ~ . assigned O & M staff
counterpart staff . teservoir, booster pump direction of MOLG and continuation of O

) slation, efc. . : 2. Construction of refated & works :
2. Provisien of the materials facilities such as electricity Pre-conditions
for instalfation of house supply, house connection, - All the approval and
- connections ) " fences, drainages, etc. license has o be
3. Dispatch of the engineers 3. Cenfirmation of owner, water seitled including JWC
for detalled design and allocation, etc. of water

. construclicn supervision

" source .
. Assignment  of
- personnel

counte;bari

approval, exlraciion -
license, etc.

= Quwnership of water
source, right of water
use, etc. have to be
obiained,

- A management -
oiganizalion 10 receive
the improved facilities

has fo be established.




s Re’_gqlat’or)_t- Dept.

JWC
_ . . T I
D Al roquests {(Joint Water Committee)
_ Approved ':Issuetha_ . .

Requests | Permit

3 -PaIestini.an JW_G _ .
Israeli JW C Co*Chairman i
1
. o H
. _ :
. ) _ .
Palestinian ! Decision of .
Fﬂl -*, - Coordinator ! ecgilggo .
application " l : E A_d:mmatratmn

i - ]
&tecb.mcal 3 =  Israeli JWC !
Local Technical Committee Coordinator !
Decision 5
: : :
]
1
Not - | Approved | Approved !
Approved | Projects Projects i
Projects | AreaC | AreaA&B | |

¥ l - H h

T 4

~ Fig. 2.1 PROCEDURES FOR JWC APPROVAL

a7



Reulatory D
All rec_;uesta

Filt
application
& technical

Fig. 2.1

JWC

8! (Joint Water Committee)

Prepare
project
document

Approved

l Coordinator

¥

mr Palestinian

Israeh JWC
Coordinator

Not Approved
Approved Projects Projects
Projects Area C Aresa A&B
v T

PROCEDURES FOR JWC APPROVAL

T
'

—

-~



	Cover 
	Title Page 
	Preface 
	Letter of Transmittal 
	Location Map  
	Table of Contents 
	Chapter 1 Background of the Project 
	Chapter 2 Contents of the Project 
	2.1 Objectives of the Project 
	2.2 Basic Concept of the Project 
	2.3 Basic Design 
	2.3.1 Design Concept 
	2.3.2 Basic Design






