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PREFACE

In response to the request of tﬁe Goveriment of the Arab Republic
of Egypt, the Japanese Government de01ded to conduct a feas1b111ty study
on’ Shargiya Water Supply 8ystem Pro;ect and entrusted the study to the
Japan Internatlenal CooperatLOn Agency {JICA).

JICA sent to Egypt a prellmlnary survey team headed by Dr. Kei]l
GOTOH Professor of Toyo University, from February to March, 1983.

The team had a. serres of d;seus51ons wlth the officials concerned
of the Government of Egypt, ‘and in partlcular w1th those of the Nat10na1
Orqanlzatlon for Potable Water and Sanitary Dralnage {NOPWASD} , thereby
-complet1ng the Scope ‘of Work for the Study. _

After pre11m1nary survey, ‘the study team led by Mr. Osanu WAKAMOTO,
Nihon Suido Cénsultant Co. . Ltd., organized by JICA, made further field
survey and data analyses based upon the Scépe of Work, from July 1983
to December 1984, and the présent report has been prepered.

I hope that this report will serve for the development of the Pro- .
ject and thereby eontribute to the promotion of friendly relations berween
our tweo countries. _

I wish to e)(press my deep apprec1at10n to the officials concerned
ef the Government of the Arab Republic of Egypt for their close coope-

ration extended to the team,

December, 1984

e

Japan International Cooperation Agency

//m/é

Keisuke ARITA

President
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Asbastos cement pipe
Natlonal Organization for Potable Hater and Sanxtary
Dra1naqe, which was unified and organlzed w;th GOFW
and GOSSD described below in 1981.

Central Aqency for Public Mob111zation and Statistlcs

' General Organization-for Potable Water

General Organizatlon for Sewerage and Sanxtary Drainaqe

Japan International Cooperation Agency






FEASTBILITY STUDY ON
SHARQIYA WATER SUPPLY SYSTEM

IN

‘THB ARAB REPUBLIC OF EGYPT RS S AT

EXECUPIVE ' SUMMARY

The pOpulat1on of Sharqua Governorate whlch was about 2 6 milliOn

in 1976 is estrnated as about 3 m11110n at present. Together with

a raprd population growth, increa31ng water demand and SUperannuat—

. ed supply systems with thelr limited capacrty have resulted 1n a

”severe shortage of the potable water, In addltlon the groundwater o

13 not frt for drlnklng purpose in the northern part of the Govern-

"-orate due to sallnlty.'

The present Study is planned to amprove such severe condrtlon from'

a broad standpoint.;“

I. Genéral
Title of the Study

. Objective of the Study

- ‘study Area

period of the Study

 Agencies Concerned

Feasibrlity Study on Sharqua Water

. Supply System

© To prepare the 10ng term program for

water supply development in Sharqiya

7fGovernorate and the feasibllity study:

for the frrst priority phase program

whole aréa of Sharqiya Governorate,'

_composed of 12 crtrés, 1 town and 460

villages in 12 Marakaz':

"July 1983 - December 1984

National Organrzation for Potable water:
and Sanitary Dralnage(NOPWASD)of
Egyptian GOvernment, and -
Japan International Cooperation Agency

(JICA) of Japanese Governmalt
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11,

Long Term Program

1, Présent Conditions of theé Study Arca

"1.1 Natural Conditions

1.2 Socioeconomic

'Popuiation

Location and
Topography :

Climate H

Land B

EcOnomic_
Activity

© .

Employmént

s

In the ‘sastern part of the Nlle Delta._

4,000 km2 of aréa ( about 100 km long ang 40 km
wide )7, con31st1ng of 2,960, km2 of cultxvated '

land, 240 km2 of: r051dent1a1 area and 800 km2 of
desert. -

3 m to 10 m above sea water level in ground ele—

vatlon.
Capital of the Governorate. Za9321g Clty, located
80 kni northeast of Calro.

Hot and dry climate, with two diétihct seasons
of summer and wlnter. S '

EVH 5° (summer), or

Average maximum- temperature of
18.6 C {winter)

[

19.8°C (summer}, or

Avérage minimum‘temperature :
’ 7.9% (winter)

13.8 mm/year
543 - 60%

Aveérage rainfall

Average humudity

Condltlons

Agricultural land fertilized by dep051t formed by
the Nile River

3,048,000 people, as of year 1983, in total,divided
into 692,000 { 23% } in urban areas and 2,356,000
( 77¢ ) in rural areas

.Agrlculturo is most predomlnant and followed by

sone manufactur1ng industries.

Agriculture, followad by employment in the gOVern*

- ment sector‘

HousehOld ot
Incowe

"LE 100 - 1LE 200 per month én average

Electrlficatlon + About 90% of urban people by public electr1c1ty,

Water Supply t

and 70% 1n rural areas

All of urban munlclpa11tles (12 cities and 1 town )
and 429 villages out of 460 in total are supplied
with publlc water supply systems nominally, although
current condltions are deemed unsatlsfatory.

sanitary Sewerage i Exlsting both in Zagazig City and Faqus City



1.3 population

= Population Record by National Census:

—— S e —

Year' Male Feﬁale Total

1882 227,768 229,663 457,431
1897 367,615 - 367,270 - 734,885 .
1907 ' 435,076 437,397 892,473
1917 462,884 475,108 937,992
1927 521,377 '550}?53 '_1,07?}129
1937 575,412 597,046 1,;73;453 B
1947 668,072 693,591 1,361,663
1960° 913,878 905,920 1,819,798

1966 1,058,803 1,049,168 2,107,971
1976 1,334,860 1,283,078 . 2,617,938 . -

————— e

- Rate of POpulatibn'Increasea 2.30% péf'éﬁnﬁm ( 1960 - 1976 )



2,  Existing Water Supply

2.1 General

The oldest water supply system in Sharq1ya GoVernorate is Zagazxg Cxty-ef'

owned system which was constructed 1n 1909 thh Muwels Canal water ‘treated
by sedlmentatlon/flltratlon. The treated water was suppl1ed to the central
area o6f the 01ty through cast iren p1pn11nes whzch are presently Stlll

utilized as distribution’ malns.

SucCeesively the second oldeét systems were installed in 1928 in Bilbeis-
_ City with Ismalllya Canal water and in Mlnyet el Qamh Clty ‘with' ground-
water.; Currently, 9 cities have thelr own pUbllc water supply systems,
and 3 cities and 1 town are supplled from Abbasa Reglonal Water Supply

System which was started in operation in 1959-

In order to supply local v111ages in 11ne w1th the nat1onal policy a
number of the Hou51ng Department s water supply systems were constructed
in the" years from 1950 to 1956, The water souree_was the gronndwater
available locally., The area served by the HoueinQ Department System

was lxmlted to the southern part of the Governorate, since in the northern:
part the groundwater ‘was not potable due to sallnlty." Nowadays such
systems operated by the Housang Department have ceme to ser#e 189 V111aqes

in 7 Marakaz,.

For the purpose of supplylng drlnklng water to the area which had been .
left unserved by the 01ty -owned  and H0u51ng Depay tment systems and had no -
'publrc water supply, Abbasga Regxonal Water Supply System Was completed
~in 1959, To this end, one 1arge treatment plant named Abbasa Water Treat—'
ment Plant was constructed at ‘Abbasa in Abu Hammad Markaz.at a 51te alonq

Ismailiya Canal.

The plant hae been treat1ng the surface water of the canal by rapid sand

. filtration pro“ess with chlorinatlon afterwards. The treated water is



supplied to the northern area of the ¢overn0:até as well as the southern.
area}'through long—distsncé ftansmissidn, helped by the Qistribution
pumps . in the plant and booster pumps on the way of transmxss;on.‘_In_
llatter years, to supplement the production capacity, groundwater sta-
tions and sofcallsd compact units treating canal water were added to

the system,

-The publlc water supply systems are claSSfoed 1nto three types*ia

1§ Clty -owned systems, 2) Housing Department's systems, and 3) Abbasa_

system,
fable—] OUTLINE OF THE SYSTEMS
“{ Year 1983 )
. o L Populainn
System - Water Source Served Arxea ?roduction in Served
: u { m3/day ) Area -
1) City-ovned = Canal water & 9 cities 84,976 607,000
: groundwater T
or groundwater
) only ‘ S
2) Hoﬁsing Deép. Groundwater 189 villages 27 211 .. 802,000
3) Abbasa  Canal water & 3 cities, 114,739 1,549,000
. " groundwater 1 town and R

240 villages

. - _ 12 CltlES,_ ,
Total . 1 town and’
L 429 villages

226,926 2,958,000

,2;2 Present Status

The ba51c data and flgures on the exastlng water supply systems areA

summarized and tabulated in the foilow1ng paqes.



Sunmary of Water Supply Status

)

Year: 1983

10,368 m /d is supplied to 1smilia GOVernorate.

(125,107 - 10,368 =

114,739 m3/a)

~ Table -2
( Sharqiya Governorate )
L Organizaf Year of wateé ' N“ﬁﬁef_df .PfoductiOn
datey 1. tion Comménce-| - Source Water - o -
C Belonging | -ment of : Station
Supply L
. System toy Water -
‘ w Supply
‘1) City-owned | Each city] 1909 - 1954 Canal watey Treatment | 84,976
Water | office " | . '|'plus ground plant. =2 | . 3.,
*osupply : : water, - ' Ground— ‘ m_/day
System : or. ' water!
ground- station
water ' i= 43
only o
2) Housing Sharqiya : | 1950 = 195¢ Ground- | Ground- | 27,211 -
_bepartment's| Governor- : water water’ ‘-Jﬁgjd _
Water ate CL statién - - ay
Supply : o= 82|
System
B T;eét&ent _ .
3) Abbasa | sharqiya 1959 Canal wateq plant = 1| 114,739 Y/
. Regional ' Governor- plus ground Ground- m3/3a
CWater “ate . water -  water - y ¥
Supply ' ‘statlon‘r '
system = 14
CONPth
unit =5
Treatment | 226,926
lant = 3 - 3.0
S grouhg- | mi/day
- water | o
Total station
. =139 .
Compact o
uni; =5
‘Notes: }/ out of 125 107 m3/d of - t¢ta1 production of the Abbasa System,
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. Table _5 . Summary of Water Supply Status - (2) ‘Year:. 1983

}s$harqiyd Governorate )

Number éf

Area Sexved

Total

| Pex capita

- Watex uain ; D ey S
. Pipelines| Personnel |by System | Population! Production
Supply . oSS Rhe s opulat] . _
System Engageéd in S ins
. Water Served
Supply Job Area
1) €City -owned | 217.8 km |811 persons| 9 cities | 670,000 140
Hater (24"-2") persons | liters/day’
Supply '
System
2} Housing [:294.7 km |554 persons|189 villages = 801,873 | -~ 34

‘Départment's | {150 mm ~| ST persons | liters/da

Supply ACP/SP)
System .
3) Abbasa 2,129.5 km {450 pexsons| 3 cities,| 1,548,520 [ 74 -

. Régional ( 800 mm - | ¥ town and persons| liters/day
Water © 100 mm, : 246 ‘ - W
Supply CIP/ACD/SP) villages
Systenm : . o

1815 12 eities,| 2,957,393 7

- £ 1 town and persons | liters/day
Total S . ' _
rersons 429 o

villaged




S -

Table-2 Summary of Water Supply Status  (3) vear: 1983
{ Shargiya GGVeiﬁoréte;)' L

Water Sugply System
‘Hous~ | City

. ing j cWned
System | Dept, | System
: System

S - o | 1983 - _
Classifica- " Markaz ' L %bﬁaéa'
tion 1 _ e G Total

s ' ' ' Population.

1) zagazig City '_25750°°i“ ;‘:ﬁ e | Yes
'25.Huseiniya City 5 _ ‘iBEddb. Ye's - : NN
.3).Kafr Saqr Clty - ‘ _ 11;0002 _.'Yeé e -
'fsi'abu Kebxr city {67000 | - - | vyes
Urban .1 6) Abu Hammad City 22,000 | ves | - | -
Area | 9) Ibrahimivacity | 23,000 | - | - | Ves
(City/Town) | 8 Hihya Clty | 2000 | - - | Yes -
'9) piarb Nigm City . 27,000 | - ) - Yes -
10) Bilbeis City . ° Cs7,000 b - |~ | vess
11) Minyet el Qamh cityl - 42,000 | - | - .| yes
12)3nashtu1 el Souk City 27,000 | =} = | yes:
13) Qenayat Town 28,000 | Yes - B
" Total of Urban 1 T :
' population -

1) zagazig e 356.000?". ves | ves -
‘2).HUSe1niya _' ] 211,000 ‘Ye$' - -
3) Kafr saq; I 2I9,bdo, _Yes - -
4 Pagus. R bdof  ves | - -

"q

592,000f:

ﬁf:?gﬁgéf' . 4 _
51 _abi Kebir N TS oo | ves | - | .

Rural 6) Abu hammad | 206,000 | ves | & .

ﬁrea;;f.;: 3) Ibrahimlyg' %; ':;:”:f' 50 000% 'Yes;; Y§§ _
(villages) | @) mthya . | 99 000 | Yes:| ves | . |
: 9) Diarb Nigm | 135 UOO'l - | yes -
10) Bithets ~ . | 238,000 | ves | ves | -
1) Minyst ol gann | 304,000 | - | ves | -
lﬁi Mashtul el SOuk f!_-i‘gg;odo e ves .

Total 6f Rural
Population

é 2,356;0Q6 E_

1‘, Grand Total of Population .. | 3,048,000
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Fig -4 CITY/TOWN CATECORIZED BY SUPPLY SOURCE
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2.3 Water Sources
(1) Groundkéter

Grbunéwatét:is currently used for public Watef-supply'in_ail systems
.tb a léfdé extent. .Existing'gtduhdwater'deép'ﬁéllswa;eiéistributedL.-
moétly'iﬁﬁthe southéfn'aréa and- central parts of thé Governorate.

Most of the well water is cons1de1ed sat1sfactory in qualxty though’
‘some wells contaln a hlgh value of 1ron and manganese. In the nprthern
area of ‘the Governorate, groundwater is not potable due to salin1ty;
The groundwater will be used even in the future to a full éxtent where

potable.
{2) Canal Water

Canal Water;.originéting:from the Nile kivér, ié-USed as thehﬁater
sourdé of three exxst;ng treatment plant of Abbasa, Zaga21g and Faqus.‘ _
Water flow of the canals is abundant 1n genétal and the quallty is satls—
factory chemlcally, though overgrouth DE algae has been noticeablé since
the completion of the Aswan High' Dam. The canal water is a promising

water source for future water t:éatment plants._
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2.4 Leakage of_Pipeiines and Sexvice Installations

The field surveys were conducted from May to August 1984, at eight sites
including two of Zagazig City system, two of the Housing Department

system and four of Abbasa systems.
The findings are as follows:

- the IOSS’bE waferhby way of incdmpletél? closed faucets at the
households is substantial and it is a wastage,

- the leakage loss of water in the publxc p1pé1ines seems to be less

'than ant:cipated,

- the ‘overall loss of water'due to the'above mentioned causes is move
or less than 60 % of theé productxon, the figure found in the leakage

'sutvey oE Behe;ra Governorate,
The récommendable means to correct the situation will be as follows:

- forming a party and 3551gning it to the task of reducing the
' p1pelxnes leakage is necessary. They shall be well equipped with
gooﬂ tools, devxces and machznes essent1a1 to the works éxecution
and a systematic preparation of the docunents, records, materials

'and staff members is 1nd15pensab1e,-

- The waé;é@e_problemréhall be'éohside:ed'a matter:of the. consupers
relationship, 'The'manégemeht of public service.dépérfment/diviéion
shall cﬁbf&inate and iﬁfégraté'the'works of wastage pfevention'with
other works of reading meter, ‘billing and collecting the tariff and
installing the service facilities.‘
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2,5  Institution and Management
(1) Organiéation Framéwork

The present organlzatlon responsable for the development ef all pro-
v1ncial water supply systems 1s Nat10na1 Organlzatlon for Potable HWater -
“and Sanltary brainage ( NOPWASD ) estab11shed in 1981 by Pres1dent

Decree No. 197, 1981; and 1ts headquaters is in Cairo, under the Mlnlstry :

of Housing, Reconstruction and Land Reclamatzon.'

As to operation and malntenance of exlstlng water supply systems in
Shargiya GoVernorate, l) Abbasa System is carried out by Abbasa Reglonal
Water Supply Sub DiVlSlon in Housing Department of Sharqua Governorate,
2} Hou51ng Department SYStem by Mechan1ca1 and Electrlcal D1v131on in
Hous1ng Department of the GoVernorate, ang 3) Clty 0wned systems by

Engineerlng Department of each clty.-
abéve organizations aré illustrated in the organization charts
(2 Financial Status

_Abbasa'System had been undey direct financial control of NOPWASD of the
céntral government until the ‘recent national decentrallzatlon which has
alienated the Abbasa water supply organizatlon from the control- of NOPWASD.
Hou51ng Department System had also been . under the control of the central
government, Mlnistry of Hou31ngﬁ' The two water supply systems in addltlon

_to the city- owned water supply systems are presently under the control of
Sharqiya Governorate which was glven extended budgetary power and use of

financial resorces by Local Government Decree No.43, 1979.

In general the expendxture and revénue are dealt separately without con-
cerns for the normally practxced accountlng procedures to consolldate the
reVenue and expendlture in one accountlng system. - Their revenue can not
be used for their own expenditure ‘but “are reVerted to general treasury of
Ministry of Finance and in return their expendlture are sub51dlzed by fund

from the central government provid1ng, however, within the 11mit of the
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apprOved budget, It is apparent that the local éntities have not been

provided suff1c1ent fund allocation for the requlred renewal and main-

tenance of the facilities due to scarce resources of the central goverr-

mont and its restriction for subsidy allocations.

{3) Water Rates

Present water rates are shown below.

The prevailing water rate in the

Governoraté is 2,0 Piastérs per cubi¢ meter,

Hatér.Rate Table

{ 1984 )

Watef Rate

System ( per m3 )
1) City-owned System
- Zagazig City pPts 2.5
. - Huseiniya City 2,5
- Xafr Saqr City 2.0
- Fagus City © 2,5
- Abu Kebir City 2.0
~ Abu Hammad City - 2,0
~ Ibrahimiya City 2,0
- Hibiya City 2.0
~ Diarb Nigm City 2,5
- Bilbeis City 2.0
- Minyet el Qamh City 2.0
~ Mashtul el Souk City 2.0
2) Housing Department System . Pts 2,0
3) Abbasa System Pts 2.0 for domestic usé and
. commerce/shops, .
Pts 1,0 for hosPitals and
government buildings,
Pts 0.5 for gyinmasium and youth
" ¢lubs, and
Pts 1,0

—— - -

Note: Pts = Piasters ( Pts 100 =

for bulk water supply.

EE 1.0 )

Note: “Water from SEéndﬁipes“maintainéd'by Housing
- Department System and Abbasa System is free

of charge, -
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2.6 Evaluation

Owing to the natxonal pollcy which has been in effect S0, far to cover
all of the Shargiya Governorate area with potable water servxces, the -
service ratio is comparatively high, althbugh the supply ‘condition is
not always sufficient.’ In01dentally the service ratio at ‘urban. areas::

of the Governorate is est1mated at 87% 1n 1983, and at rural areas 73%. -

Most fa0111t1es of the watéx supply systems are well deSLgned and ope-
rated satxsfactorlly in spite of many difficulties to be sélved as
urgently as p0351ble. F0110w1ng are the evaluations of the existing

systems from the standp01nts of thechnlcal and manager1a1 aspects.

- Shortage of Water Produetxén and Dellvery-

The quantlty of water produced.and delivered by the public supplresr
is obviously short of the people s actual demands, especially in the
urban areas. The peoplé are forced to endure the present scarcity,

it seems.

- peterioration of Facilities:
Many facilities of the water supply systems, such as the mechanlcal/
electrical equ1pment have deterlorated due to agey espe01a11y in the

crty—owned systems.

- Lack of Monltoring System' _
- No adequate monltorlnq system w1th sufficient communrcatlon medla and
transportation have been provided for early detection of troubles and

routine maintenance of water supply facilities.

- Shortage of Sk1lled Manpower"
The number of personnel working for water supply is considered enough,
or more than enough. However, the number of qualified, spec;a11zed, ‘and

skilled technicians, operaters, and laborers is seriously in shortaqe.

- Shortage of Budget.:

The annual budget for water supply system is usually complled for the
'regular works of operat1on and maintenance oniy and not for new works of
construction and réplacement., Con91derable difficulties are found in con-

structing new systems for extending water supply. Special budgetary prepa—
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. ratlon is needed for 1t and under thxs SLtuatxon, almost no 39901a1

" projects can be expected for realization,

-~ Dislocation of Resposibilities:

‘The éxisting water supply systems are operated by three separate entx-‘
ties, The distinction. of the operatlve respOnsibllltLes among such
entltles is not clear and functiOns are sometlmes tangled and fragmented
to 11kely cause blam1ng the resp0n51b11it1es on’ others._ Such fragmenta—
thﬂ of respbns1b111t1es prevents efflcxent and - economical operation of
the systems and well coordxnated system plann1ng.

- Defibieﬁcyabf Réédiréd'Fuhétions: ‘

The present act1VLt1es of entities are malnly llmlted to day—to-day
_operatlon and ma1ntenance of the system and no coordlnated ‘planning for
the future development is effacted, Exchanqxng-technlcal informations
and operatiohai recOras has been seldom made each othér.  Furthér present
entities malntaln no- satlsfactory administrative functions to. contyol the
personnel and f;nan01a1 matters. Spe01flc organlzatlonal vnits will

therefore be requzred to reinforce the systématic operation.

~ Low Wage: : :

"The present wage level of the working staff.iS'being kept3low under strict
govérﬁment control and no incentive system isﬁéVailabiei Under such pra-
-ctice, the morale of the working staff is not eﬁhanéed and.they are not

motivated  to manage the quahtity and quality_of_the'work;
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3. Plan for Long Term Program
3.1 General

- Target Year .: 2005 ‘ _
- Served Area : Whole admlnlstratlve area of Shargiya Governorate,

Excludlng the area of 10th of Ramadan.

Theée populatlon of Sharqua GoVefnorate estlmated at about 3.0 m1111¢n
in 1983 will 1ncrease to 4.9 m1111on in 2005, Together with the popu-
lation ;ncrease, thg_r1$1ng lzvlng standard causes severe shqrtage of
water. The futuke démand in 2005 will be 68?'000 m3/day which is
absut 3 times the existlng supply capacity of the systems, 227,000
m3/day.’

Characteristics between urban and rural areas are greatly diffeérent

in magnitude of water demand and water sources of water supply systéem.

The rural area'is.td.bé supﬁlied by groundwater due to 1imited water
demand and isolattdn of the atéa; The ufban'area'ﬁiil be covered by
'treated canéi water because of cémparativély cohéentrated aﬂd large
capaéity'of Qater'démand. The northern part ‘of the Governorate in—

clud1ng the rural area will be supplled with treated canal water due

to its sal1n1ty of groundwater,

In'priﬁciplé} ekisting groundwatex stations and treatment plants will
be used confinuously 1n future w1th per10d1ca1 rehabllltatlon and/or

replacement work.

The capacity to be ekpanded wlll be 309 000 m3/day by canal water

with four new treatment plants, and 151,000 m3/day by groundwater .
..whlch will be obtained from groundwater statiions scattered ma1nly in
the southern area of the Governorate. In addition the ex:stxng system
227,000 m3/day will be ma1nta1ned W1th rehabilitat1on.-



3.2 Projection of Population and Water Demand -
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Four néw treatmént plants, planned from the technical and economical.

feasibleness fit for the laeality and dispersion of wi foreseeable

risks, will be constructed by 2005.

The cOnstruction cost is estimat-

ed at L& 430.0 million at 1984 prices, 1nclud1ng the rehabllltatlon

and/or replacement cost of existing groundwater stations and pxpe—

lines, .

‘Water

637 018

Yoar Total = served
- Population Population Depand -
1983 3,048,000 2,322,000 330,606 m3/day
1985 3,184,000 2,486,000 366,595 "
1990 3,550,000 2,927,000 465,782 "
- 1995 3,948,000 3,455,000 495,454 "
2000 4,391,000 4,203,000 614,45, "
2005 4,885,000 4,885,000 687,018 . "
Flg.12 ~~  WATER DEMANDS
i, 5

366,545

/”,,—”’

330,606

]

283,213
264,480 ’

452,117

313,692

\

|

549,614

|

93 658

" A18,238

s& 678

1933

1530

T I
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3.3 New Requirement of Supply Capaoity

'fotal water demand in the‘#ﬁeie‘erea} on a daily maximum basis, will

be:

- 495,400 m3/day 1n‘1995 ‘and
- 687,000 m3/day in 2005.;_

On the other hand, ex15t1ng supply capac1ty 1s.

- 226 900 m3/day.-v
Therefore, 1n the future, the weter fequ1rement to be newly deveioped
is: L “f.’Kj '

- 268 500 m3/day by 1995 or
- 460,100 m3/day by 2005.°

3.4 Planning of ﬁaterrsupply"SYStem"
(1) Concebt of Futufe Develoﬁment'Plan

Between the urban area and rurél area, characterxstlcs of the water
supply system- such as the magnxtude of water demand and water sources

differ greatly, therefore, a development plan W111 be made separately.'

The xural area will be'Eategdri%ed into fcur- A):By‘gfoﬁhdwater ef'the
' Housxng Department System, B) From the exlstlng Abbasa Plant, C) By :

groundwater of the Abbasa System, and D) From the new treatment plant.f

The urban area 1nto four- K) Fr0m the exlsting Abbasa Plant, L} By
 groundwatex development M) ‘From the new - treatment’ plant together w1th

the cxty—OWned water source,. and N) From- the new treatment plant.

The above concepts'and categories.are_illustrated in the following

figures,
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{2} New Treatment Plants

As a result of a comparative study for seven alternatlve plans of the
new treatment plants, so-called Case B-5 Plan. was ‘selected as the

| most feasible plan from the standeLnt of the constructlon and opera-
- tion & me1ntenanoe costs, and,the number of treatment plants by which

- unforeseeable risks were to be disporsed:

Tﬁey.are LIRS _New Northeast Plant ( 88 800 m3/day),jJ
| New Kafr Saqr ‘Plant {59,600 R
New 2Zagazig Plant - (129,300~ " ), and

_ New Bilbeis Plant (31,300 . * ).
(3) Development of'GrounQWater

in the whole Sharq1ya Governorate, by the year 2005, production to be
newly developed by groundwater Ls estxmated at 151 200 m3/day.“jb
thls ena,_about ;1? new grcundwater statlons w111 be_constucted‘(Ref.
: Capacity'of_One grouhdwater'etatiOn'=:3011/sec'x 12_hours‘¥_1,296-'
m3/day on the éverege)._ | i

.(4) impleﬁentatioh ?rogreﬁ .

Pi.eaee refer to the table and the figure attac-h:'edx.'.

(5) .Institutibn_and Managemént

“For the development of water supply systems 15 the future, the estab-

lishment of Sharqua Publlc Water Company {PWC) is proposed Please

refer to the organlzatlon charts.

{6) Constfﬁééionzéoet

Cost of construction for the long term program will be IE 430.0 mil-
lion (LB = Bgyptlan Pounds; LE O. 82 = (5% £.00) at 1984 price levél.
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NEW KAFR SAQR PLANT

Q= 59 629 m3/day _ >
WATER SOURCE : MuweT Canal’
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. Fig-15 ALTERNATIVE PLAN OF NEW TREATMENT PLANT, B-5
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Table -4 IMPLEMENTATION PROGRAM
, ' w|olelwlol o
Work Item Year memmm gggggggggggggg
' a p b & &

1) Emeréency Works

2)  New Northeast Treatment Plant

. 3) New Kafr Sa@r Treatment Plant

4} New Zagazig Treatment Plant
'5) Hew Bilbeis Treatment Plant
6) Booster pumping station

?) fTransmission pipelines

8) Exténsion of distribution pipe-
lines/service mains

9) New groundwater stations equipped
" with iron/manganesée removal
- facility; 77 stations

10) New groundwateér stations without
iron/manganese removal facility;
35 stations '

11) Rehabilitation/replacement of
. existing groundwater stations;
140 stations

12) Rehabilitation/réeplacement of
existing pipelines
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4. Project Identification

Among a number of serial construction/rchabilitation works to be in-
volved in the long £erm program, the project which shall be implement-

ed in the earlier stage as the First-Phase Project will be identified.

Considering the urgent necessity of water supply and the present sit-
uation of water shortage in the northexn area of the GCovernorate, the
priority of project implementation wiil be plaéed oh new construction
of the Northeast and Kafr Saqr Treatment Plants and their transmis-
sion /distribution pipeiines, and ﬁrgently necessitated works for
existing systems which are called as “Emergency Works" in the report

and composed of items described below.
4.1 Construction of New Treatment Plants

In the frame of the First-Phase Project, one half of the capacity of
each plant will be constructed. Because their capacities to be newly
developed by 1995 are about a half of the 2005 capacity according to

the water demand study. Their outline is as follows :

1)  New Northeast Plant (90,000 m3/day x 1/2 = 45,000 m3/day), supply-
ing to Faqus City, Huseiniya City, villages in Faqus Markaz and
villages in Huseiniya Markaz, and '

2) New Kafr Saqr Plant (60,000 m3/day x 1/2 = 30,000 m3/day), supply-
ing to Abu Kebir City, Kafr Sagr City and villages in Xafr Saqr

Markaz.

Simultaneously with construction of the two new plants, transﬁission
pipelines to the above areas will be installed and booster pumping
stations on the way of Ehe transmission pipelines will be constructed.
In addition, diétribution pipelines and elevated tanks will be expand-

ed supplemented to the existing system.

4.2 Emergency Works
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1} Production Increase Of Zagazig Treatment Plant :

In oxder to relieve present poor water supply conditions in Zagazig
‘City,_;he existing treatment plant (200 1l/sec = 17,280 m3/day} will
be expanded by 120 l/sec (= 10,368 m3/day).

2) Rehabilitation of Existing Treatment Plants :
‘All of the existing treatment plants will be rehabilitated on mechani-
cal and electric¢al equipment in order to recover the original design

capacity. They are Abbasa Plant, Zagazig Plant and Faqus Plant.

3) Development of Groundwater in Southern Area

The existing systems in southerxn area of Bilbeis City, Ibrahimiya City
Hihya City, Diarb Nigm City, Mashtul el Souk City, Minyet el Qamh City
and the Housing Department System will be expanded/rehabilitated to

some extent in the emérgency works,

4) Procurement of Machines/Vehicles for Mainteénance
For execution of propér maintenance for the existing water supply sys-

tems, some machines/vehicles will be procured.

4,3 Project Cost

The project cost for implementation of the First -Phase Project in-
cluding the emergency works will be LE 126.0 million, consisting of
construction cost, engineering services, a physical contingency and

a price contingency.

The total cost of LE 126.0 million will be broken down into the
foreign currency portion (LE 54.3 million = US$ 66.2 million : 43 %
of the total cost) and the local currency portion (LE 71.7 million :
57 % of the total cost).
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ITI. PFirst Priority-rhase Program

1. General

The most uvrgently necessltated project ident1f1ed in the preceding
chapter con51sts of a) Northeast Plant and Kafr Sagyr Plant Systems
which are to supply the northern part of -the Governorate aiming at
1995, and b) 1mm1nent rehabzlltatlon_for existing plqnts‘and.
stréngthening works for the eduthern atéa and deﬁseiy populated
Zagazig city which are called Emergency Works collectively. - Major

:erks of the study are as follows :

‘a) - preliminary Design
On the basis of the estimatéd p0pq1ation and water demand, two
watey eupply systems eupplyinq the nortﬁern Governorate arxe

: biénned together wi.th their distribution system and the emerw
gency works. The construction cost fox each of the stated above

is estimated.

b) Implementation Program
_The yearly dlsbursement schedule is planned from the planned
1mplementat10n schedule,.and the project cost is éstimated on

each of the local and foreign currency.
c)_ Inst;tution Organlzatlon and Financial Fea51b111ty
Necessary setup of institutional and organLZatlonal matters for
managing the Sharqua Water Supply is proposed and a financial
plan, involving thé funding arrangement such as equity and water
tariff is presented.

2. Preliminary Design

2.1 Distribution System

(1} - besign Criteria
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The design criteria émployed for the distribution systems are as

follows .

a). Mininum residuél pressure }- 10 m for ¥ural areas
. 20 m for urban areas
\b) “Distribution plpellnes con91st of s
=  Trunk malns 3 Transm1551on/dist11but10n malns
- Service mains.E' D:str1but10n mains w;thin cities and L'_
_ ._ o | _ v1llages c B
6) ‘Peak factors : : ' o
. . Daiiy‘mék; demands = 1.25 x'Daiiy average demands
- Peak hour Qemand§'= 3. .20 X Da11y maximun ‘demands
ﬂd)' biéttibﬁtidn‘ﬁékhod" 1 Dxrect pumplng system
."e) Capac1ty of plpellne f; ‘ _ _
The trunk malns for the present pro;ect w111 be one of
the fOllOWlng
- Existlng mains reéting the 1995 demands,
- Exlstlnq plus proposed mains meeting the 2005 demands, or
- Proposed mains meetlng the 2005 demands.
f) Elevated tanks '
'~ Capacity : 300 m3 % Depth 4 m X 25 m abdve ground
~ " Purpose =-'Backstoppiﬁg supply at béﬁer-faiiure"to=meet

1 hr equivalentnof the daily maximum demands.
(2) .~ Service Area and.Water bemands

The sexvice area of the present pro;ect 1ncludes }
a) New Northeast System R
| Huseiﬁlya Markaz (01ty and’ rural area), Facus
N . . Glty, and Part of Faqus Markaz (rural area)
b) New Kafr Saqr System 1
Kafr Sagr Markaz (city and rural _area) , Parb
. of Abukebir City, and One village’ of-Faqus

. Markasz.

Water demands are tabulated areawise in the following table, and the

sérvice area and schematic¢ plan are shown below, .
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Watex Demands

Abu Kebir City 5,103

Tahle-5
(m3/day)
- FIRST PRIORITY-PHASE - LONG-TERM
: PROGRAM - PROGRAM
Area . aAvVG MAX PEAK AVG MAY -.-PEAK
New Northeast System e o .
Huseiniya U 3,106 3,883 4,660 5,913 7,391 8,869
14,022 17,527 21,032 25,292 31,616 37,939
T 17,128 21,410 25,692 31,205 29,007 46,808
Faqus U 9,142 11,428 13,714 19,269 24,086 28,903
R *1 16,379 20,474 24,569 29,417 36,771 44,125
T 25,521 31,902 38,283 48,686 60,857 73,028
Sub-Total 42,649 53,312 63,975 79,891 . 99,864 119,836
New Kafr Sagr System _ _ :
Kafr Saqr U 2,790 3,487 4,184 5,256 6,570 7,884
R 13,748 - 17,185 20,622 - 25,637 32,047 38,456
16,538 20,672 24,806 30,893 38,617 46,340
Abu Kebir U 11,850 14,813 17,776 ‘24,243 30,304 36,365
Faqus . R %2 263 a3s 402 © 510 638 766
Sub-Total 28,656 135,820 42,984 55,646 69,559 83,471
Total =~ 54,177 89,132 106,959 135,537 169,423 203,307
Existing Pacilities ' o _ .
Faqus City . 9,504 9,504 9,504 10,000 10,000 10,000
5,103 5,103 10,000 10,000 10,000

*1  (Faqus Rural Demands) x 87 % - (*2)

%2  Kafr El-Ashgam vill

age.
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(UNIT: m3/day)

NEW NORTHEAST SYSTEM

FAQUS CITY

N '@ P: 4,210
T H: !,92# -

HUSEINIYA CITY

@ Pt 4‘,650
M1 3,883

i b vm——

. >®

| =

| AR
NEW
NORTHEAST
PLANT

pglggg / —
H'- 3| .- . s . .
T ~hy 1,888 | I"”

-Hi_lh,gsg'- R

o ie & —
" PROPOSED o
HUSE IN1YA HUSE INIYA (RURAL)
S F “BOOSTER ) -
FAQUS (RURAL) : STATION z; :f:ggg
P 24,569 ' :
H: 20,474
DEHANDS

P: PEAK HOUR
“M: DAILY HAXIHUR

NEW KAFR SAQR SYSTEM

KAFR SAQR (RURAL)
P: 12,156 o
Hi 16,130 KAFR SAQR (RURAL)

 KAFR SAQR ¢ITY ‘ Py 8,466
p: h,184 M 1,09
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' K: 30,717 R

| @+ 1 I—»,.- ._

L_ i © . _ i £GE

Y i onege R Resérvoir
ﬁ:ﬁé SAQR ABU KEBIR CITY i:gﬁiL) :SEEgSE:QR o 1 Bodster
PLANT P: 12,673 800STER PUNPING Pampirig
H: 9,710 p: ho2 STATION - _ $tation

L O oy

Rural Area

Fig-20  Schematic Plans of Distribution Systems



- 45 =

{3) Trunk Mains

The exiéting.méins are to be used fdt;{he'ﬁrbject to full extent.
Prdpdsed trunk mains will give capacities to méét.the 2005'peék hour
demands o o N  .. T '

a) New Northeast System : £1,100 - g100 x 123 km

b) New K'af.r"Sé.qr Sysiem : ¢ 900 - #i50 x 110 km

The proposed trunk main plan is shown in . the attached drawing.

(4) Booster Pumping Stations

a) Huseihiy& statioh.....?umps : § Ql7.5 m3/min % 2 sets.
{New Northeast System) o O 4.0 m3/miﬁ % 2 sets.
Resérvoir. : 3,500 m3
Pump House : 300 m2
b} Aulad Saqr station....Pumps : 0 4.0 m3/min x 2 sets'_
{New Kafr Sagr System) Q 2.0 m3/min % 2 sets
' ‘Reservoir  : 1,800 m3
Pump'ﬂouse ;. 200 m2

{5) Elevated Tanks

The existing and proposed tanks are listed below.

(6) Sexvice Mains :
a) MNew Northeast System : $250 - $150 x 96 kn
b) New Kafr Saqr System : @250 - $150 x 60 ke
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- Existing Elévated Tanks

Tablg-s
_ Location L : o
City/village _ Markaz Volume Height
_ - above gound
1) $an Bl Hagar .- Huseiniya = 300 3" 25 n
2) 7ell Rak Xafr Sagr 300m3. .25 m
3) Kafr Saqr City* " 400 ™3 20 m
4) Natora " 400 @3 20 m
5) Kahboona Fagqus 1,000 m3 25 m
' 6) Kanteer " 500 m3 25 m
7) Faqus City " 350 m3. L
8) EL Roda . " 400 m3 2 m
9} Abu Kebir City abu Kebir 100 m3 XA
1G) Hanut Kafr Saqr 400 m3 b
11) Aulad Saqr " ' 400 m3 bl
Tétéi Capacity 4,550 m3
* Operated by the present Abbasa Sjstém
** pata unavailable
Table-7 Elevated Tanks Construction Program
: No. of tanks to be Present . -
Area ‘constructed . capacity
By 1995 By 2005 (m3)
Huseiniya City 1 - -
Kafr Saqr City - - 400 *
Faqus City 1 i | 350
Abu Kebir City 3 3 100 _
Rural Area - 3 3,700 .
Total 5 7

4,550

* Operated by the present Abbasa Systen
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T0 RURAL
AREA
: PUNPS TO BE INSTALLED: .. E_] + |
HUSEINIYA 'PRESENT: 2 SETS OF 7.5 m3/aln ]
BOOSTER 2 SETS OF 4.0 m3/min To awl U
PUHPING _FUTURE 3 2 SETS OF 7.5 m3/mln I 1
STATION : | |
. $700 mn L__I
(8,100 m2) - PUNP HOUSE e e e —r -
I
g
STORAGE
RESERVOIR
(3,500 m3)
I
L
2400 mm £450 o
— [
i 0 O
AULAD SAQR | STORAGE 1
BOOSTER PUMPING N RESERVOIR |
STATION i : : i
(6,400 n2) } "ZFUTURE 1
- -£XI:ANSION ;. §
I i, aou m3)
T e HOUSE
o
e a - - {1,800 ‘
PUHPS T0 BE [ ( n3)
INSTALLED: L
PRESENT: :
2 SETS OF &, o a3 f/min
2 SETS OF 2.0 m3|/min
FUTYRE: _
2 $ETS OF 4.0 m3|/min

Fig-21

Schematic Layouts of Booster Pumping Stations
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2.2 Treatment Plant
i‘(l) General
- Capacity:

gp,ooo'ﬁéfd (Final) x 1/2 :
60,000 m3/d ( " ) x 1/2

New Northeast Plant

n
H

IH
1.

New Kafr Saqr Plant 30,000 m3/d { “

- Water Source:

-

Canal water

- plant Site:.

ar

New Northeast Plant jLeft'bank of Saidiya.banalé 1 km upstream
: ) of thé Abu Shalabi Gate. ' '

Right bank of Muweis Canal; 1 km upstream.
- of Kafr Sagr City.

New Kaff;Séqr Plant"f

-~ Treatment Process t Rapid sand filtration method.

:(2} Method to be Bmployéd

Rapid mixing Hydraulic waterfail‘miiing.

s

'?locculation o :'HydraulicﬂtYpe flocculation.

Sedimentafioniﬁasin Hdrizonfal flow type'baéiﬁ.

.

Sludge treétmént : Natural-drying treatment method.

(3}, Plant Layout and Proposed Facilities

Re fer to_dra@ings and tables.

45,000 m3/d (First Stage)

}
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Canal Water

ef\ﬁ’\fﬂ. ‘ : : : [::::::] Intake -

[ 7] sonetion weld

73 (Grit Chamber)
Raw Water Pump

Distribution Well

Alum—oI™ "] Hixing Well

Flocculation Basin

Wastewater Basin

“=Hébtewater(ﬁ}**4:::::::F““‘élgggg"“
Pump r . 5 _ _
| Wastewater

.

—a T
e n . .. . .
(Lagoon) - P°5"°“’°"“e""*[::§'

Sedimentation Basin |

Fitter

“Chlorination Chamber

Reservoir

Backwash Tank |__ Di§tri§btlon'PumplngiHéil‘ N

Backwash Pump Pistribution Pump

to supply

Pig -24  FLOW DIAGRAM OF TREMMENT BROCESS.
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2.3 Emergency Works

fhe Emergency Works are. planned to relleve the present poor condltlons
__of water supply to a certaln extent, and conszst of strengthenlng works:

for densely poPulated Zaga21g Clty and for the southern area of the
'EGOVernofatei rehabllltatlon of the exlstlnq plants and pxocurement of

imachlnes/vehlcles for malntenance.
:..:(1); Pré&uctibh Incfease'of_ZagaZiQ:Tfeétmeﬁt Plant

‘The existing Zagazig Plant ( 200 }/sec ) will be expanded by additional
'120-1/sec, making total capacity of 320 1/sec, with Muweis Canal water

‘of water source to be treated by rapid sand filtration method.
Facilities to bé constructed or:replaced'ére:

- Fldcculation/Sédimehtatidn'baéins;
,; Fiiters, :

- foing well,

- RééetVOirs,

‘= Chlorination chamber,

;A-Intake fac11lty, o

54_Raw water pumps/house, _

R DlStIlbUthﬂ pumps/house,- 
=-.Sugfa¢e wash pgmps, “and’

- Eléctficffacility;

Refer to the following drawing,



- wgs mc,_

. (oseszour Erzebez)
IRYIT DIZoNZ
4O NYId TWEERED

- 62 -

67-51a

iR Gurxw

: 9] 9+=038 :
: | S Bl 1 R+uM K —
| one . M% .M.—.I#Lm leue m._Q.-..s N L
(6061)are3uy | D" H=IAN (eued siomny
Y eyt | $119
wm. x “ ﬁ ;vumzvcmw._m, 0"
Nyl - - - - - - -
&M . _ .Nn.,‘uu_._w_ huvm\_omUEmz co_u_ﬁ_hwa
! 1 N M 0 - P mﬁu._q—
6z ol o 12 (054 1+) —poy ?hm:&skw
wm...\ : : huom\moowv:_qx o_uanCum_o.
I o 6N
PULIOIUD=-3Tg~ ] __uuw\__.._o_mm_ 5 ; X .. R
LToM Bo13aunp | 7 e Mot >u:um.._oe 10 B
T o ..../ . M- S.._.mn S mmoz ._oum.swc:oWw\\ﬁ/ R
, _Mv:u LUuM%cno.é ./ o 0., S8 a o @ b o By
- - R ..// B Iﬂmh K " R . :
(z97014) - § 4 By B (unty) AN L
R e W o B | _mf__“uﬁ.& S SN, 49

Bl benfleosf i B fesuspsswy|  Sfpens O NN ATER

.NO ﬁvocoucma& .Awwmwwuxcmhc gﬁ# } - o

...||.. | Amo wmxw._.m mu&gﬁmc?_“ ¥ En/ < i

0 1O _ o= |1

=L _ / _ . __._,__ _o 253 "

O 404 _ ___QQN_.? : V [ N mwu_m_.cm%ﬁamm_ %

s O N - EY% .._.oum.._oc.vu.p a8 Mool & .W_ rn..\/» : . w
606 1) 96850 iele 1 L .
05-01+wly ol

wo ¥ |V
- e [y oon? 05 01+=19
LA ra
2El8 I
215 _
< =l o "
,,.:..0 -y rm
agl s = 90UdP 1 5Y
=
Ly
< .
= =%




- 63 =

(2} Rehabilitation of Existing Treatment Plants

The all of three éklstlng treatmeht plants will be rehabllltated in
order to recoVer orlglnal deSLgn capae;ty._

Components of the'rehabiiitatidn'Qérk‘wiiltﬁéﬁ

- For Abbasa Treatment Plant: _
,F11ters and fllter control, alum feed system and chlorlnatlon system

1ncludlng chlorlne gas neutrallzatlon facillty.

_— For Faqus Treatment Plant‘.: _ _
Pump fac111ties; alum feéd system, chlorlnatlon system anludlng chiorine .

gas neutrallzatlon fa0111ty, and electrlc fac111ty.

- For EX1st1ng Zagazig Treatment Plant- - L _
Alum feed system & chlor1nat1on system 1neludlng chlornne gas neutralx—:'

:zatlon fa0111ty.
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(3} Development of Groundwater. in Southern Area
}— City—owned Systém:

The ékistiﬁg_syﬁtems of'tﬁe cities of Bilbeis, Ibfahimiyé,_ﬂihya,
Diarb Nigm, Mashtul el Souk, Minyet el Qamh’ are proposed to be
deVeloped by construction of additional groundwatér stations.
- Housing Department System:
jAmothD'existing groundwater'statiOns'of the Hdbéiﬁg Department . -
System,‘séven stations were selected to be réconStiutted/expanded in
the frame of the Emergency Works, considering their urgency.-

{4) Procurement of Machines/Vehicles for Maintenance

The following machines/vehicles for maintenance will be procured:
Four-wheel-drive cars, trucks, backhoe, vibratien rolleérs, genérators,
pipe cutters, drain pumps, rammers, water level detectors, portable
chlorinators, box locators, leak detectors, spére parts..

2.4 Construc;ion Cost

Total construction cost is estimated at LE 82,891,000~ at 1984 price
level, It is proken down into foreign currencylportidn'of'ﬂE 38,220,000~

and local currency.pottioﬁ of LE 44,6?1,000-.

( 1984 price level )

Coﬁétructiéhrébst {(x 1,000 LE)

Item. ~ e . .
Total Foreign Local

- Northeast Treatment Plant System 44,056.3 22,815.8 21,240.5
- Kafr Saqr Treatment Plant System 27,078.0 10,939.7 16,138.3
- Emergency Workéf(cf.Tablé-Q)‘ - 13,757.6 43464.5 :i7}2Q§-1

CMotal . - 82,89119 38,220.0 44,671.9




."_ 68 -
3. Implementation Progrém-and Pfoject“COst

3.1 project Implementation Séhedulé
The project will _be'.ca'r'ried out’ in" the 'fo_nov‘vini; schedu_le‘:

1) Loan application .;.......:Eatly 1985 - Mlddle 1985, ( 1/2 year )
‘ 2)‘Detai1 design Liivieasaiid Mlddle 1935 - Middle 1986 ( one year )
3) Em#rqency wOrks csreo-rass Middle 1986 - Middle 1987 { one year }

4} Constyuction ‘of New Northeast Plant system and New Rafr ~ '
: Saqr Plant system Cvresnaa Mlddle 1986 ~ Middle 1988 { two years )

3.2 Projégt'cbst

' The total cost for prOJeCt 1mplementat10n is’ est1mated at LE 126, 015 DUO—
-com9051ng of the construction works cOst, emergency works, engineerlng

service cost, phy51ca1 contlngency and prlce contingency

—

a) Constructzon of New Northeast Plant system ;.. LE 44,056,000~

b)'Constructlon of New Kafr Saqr Plant’ system .f.‘LE vé?,éjB;OOO—‘"=
_éi Emerqency w0rks ............................., LE _11,%58,000—
6) Engxneer1ng services .............a...,;;,...a'LE ',4;145,0007

e) PhY81Cal contlngency ........;..........Q..;.{_LE “"BtﬁbﬁiﬂﬂbL'*
£) price contlngency .....................;....f; LE :30;274;000—
| !Totéi;é:bject.qbst}, t,.@‘,;_.‘j'=_.LE_l2é.bl$l0ﬁ0-

.-The total pro;ect cost of LE 126 015 000— will be broken down into
the forean currency portlon of LE 54 287 000- ( Fqulvalent to

Us$ 66, 230 ooo- at the Changlng rates US$ 1 oo LE 0. 82 ); and the
local currenCy portlon of LE n 728 000— '

3.3 Disbursement Schedule .

5.

A’ 1933, he’ dis-f

The pro1ect w111 be commenced in 1935 and comple (
‘”bursement by each year will be made as!shoWn in: the table bf ", D1sburd

sement Schedule“ which is based on the implementatiOn schedulé‘
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i ]oaees | 1986 | 1987

1988

A ConstructiOn of New No:theast
- systen and New Kafr Saqr 5ystem

:l} Treatment plants
'ﬁjZ} Trunk mains j“

3} Booster statlons and elevated

tanks ' ?

g 4} Serv1¢e maxns :

B. Emergency WOrks

‘ll;Prodgctién 1ncrease of Zagazig '

.. Treatment Plant

--VQ)ERehabalitatiOn of exist1nq

ftreatment plants

; 3);Development of groundwater in

'southern area

--4)"fProcurement of machines/ ] -
* :véhicles for maintenance - | |

C;'Enéineerihg'Setviéés
'_1) ‘petail desiqn work

2) Constructlon supervasion

 Fig-33

(A

. PROJECT IMPLEMENTATION SCHEDULE
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4. Institution and Organization |

A new Organizational arrangement has beén ptoposed to meet the immediate
rieeds for the implementation of the First-?hase program within the
£ramework Of ‘the Sharqiya Public Water Company {PhC) proposéd 1n the Long
Term PrOgtam._ This new organization shOuld ba formed as a puhlic company
amalqamating thrée separate organizations related to water Operation with
the ultimate ob;ective t6 achieve the manageriai autonomy supported with
. the arrangements of ordinance and decree under the intensified guidance
of nopwnso '
The activities of the proposed PNC are to be located in the capital city
of Zagazlq for the central conttol of distributed distticts offices ‘ana
treatment plant- operation, and the disttict offlces in every Marakaz for
the operation and maintenance of the local water supply systems. (Refer '

to’ the organization ‘chart.)

Theé followings ‘areé summarized staffing schedule indicating the number of
staff for the priofity-phase program made on the asSumption that new
pro;éct starts from 1986 after the detailed design1ng 1n 1985 and fully
operates the schemed treatment plant from 1989. '

1985 1986 . 1687 1988 - 1989 | 1890

Staff in Headquarter 168 168 168 187 . 187 187
Staff for Treatment 244 244 2440 270 273 283
'Plant . R D oo

Staff tn District Office 1,403 1,403 1,403 17412 1,412 1,412
Total 1,815 1,815 1,315 - T.863 Te72 1,822

-The staffinq of the proposed new organizatiOn is pfoposed based on’ the
magnitude of the existing and newly planned water supply systems._ Owing
to the. anticipated difficnlties fOr the recruiting of the required and
qualified personnels, the existing staffs are tecommended to be employed
'ito the £ull extent with intensified training to upgrade their present
skills and technical knowledge.
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5. FPinancial Feasibility. '

The tetaiﬂinVGStmeﬁt'eeet ijtﬁe"?jfet-ﬁhéée‘Pfoéram:ie’Lk'léﬁ"mlilien"
including price cohtidqehey'with fdreigh.curfénéf Eoﬁﬁdneht of LE 54
million oxr US$ 66 million (43% of total cost) and local currency
_component of 'LE 72 millien (5?% ‘of total c05t)

In order to ensure the financlal fea51b1lity of the proposed ptoject, the
foreign cugrency portion is assumed to be funded by the foreign lending
agency at the interest rate of 6 % per annum and- 26 years repayment
period: including 6 years grace period and the local currency portlon is
assured to be funded by the government subsidy. . The more lenient foreign
loan with low interest and extended Yepaymént per1od would favor the
financial feasibillty of the project.

In aorder to recommend adequate water tariff schedule whlch can achieve _
financ:al feasibility of the pronect,‘a sen91tivxty analysze has been
made assuming two alternative finan01al plans based on d1fferent water
tar1f£ schedules, i.el, Alternative “11 tariff- rev:sxon and consumers -
ability to pay the charge and. Alternative*?: higher 1evel’ of Water tariff
to raise the sufficient water revenue in order to achieve the financial

autonomy »

The major differences of ‘above two alternatives ave highlighteﬁ by the -
average water tariff per ¢ubic meters (pts/m3) for the opetation staqe of
the pro;eot from the year 1990 to 1996 as follows. :

e | 1950 1991 1992 1993 1994 1995 1996
Alternative-1 _ . e '
House-connected 1o 13 15 15 15 15 15

gtandpipe t . .. 05 .50 5 .7 1 7.7
Alternative-3 S L . '
Houee#connected Nt S :163'1'.18 19 21 23 25_;r4"
Standpipe - . . 7. 10 115 16 17 . 18 20

The'Finaneial Internal Rate of Return (F.I,R.R.} calculated for ahove
Alternative-1 and Alternative-2 are 5 ¢ and 10 & respectively.
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aAftor comparison of two alternatlves financial plans, Alternative-l is
recommended because the water tarlff of Alternative-l is more practicable
and. that of Alternative-2 exceeds the affordability of the water '
cOnsuﬁers to.pay such charge,

The éresent low qarer tariff ié‘theréfore.propbsed to be raised gradually
to6 the level as shown 4n previocus péraéraph in order to cover the '
operation and maintenance costs as well as debt service requirement.’ The
financial rate of return (FIRR) of 5 % based on the above - tariff schedute
is considered positive and sufficient for the v1ability of the project
and if the 1ntangib1e socio-economic benefits are compounded; the fiqure

of FIRR would increase remarkabley. -

6. Project Evaluation

The ﬁagnitude of théltotal inreétment of LE 126 million broken down to -
foreign-: currency portlon of LE 54 million and local currency portion éf'
LE 72 million for the pfoposad pro;ect is considered adequate since thie
amount is estimated based on the least cost solution for the system -
expansion and .rehabilitation to ¢ope with the magnitude of the investment

cost of similar pro;ect recently implemented in Beheira G(:ﬂ.a'«arnt:-rate.-=

.The local currency cost of LE .72 million is reCOmmended to be fully
_funded by the goVernment ‘subsidy in order to enable the project
financially viable under anticipated difficulty for the financial
operation of the pfopdSed_exécutive‘agehcy of Shargiya PHC at the
burgeoning stage of the Organizgtiqhsl”derélopment and less affOrdability.-

-of the water consumers to pay fheiwarér tariff.

The project investment is financially justifiéd by the assessment of .the
Financial Ihtérhallkare'of-Return (F{I,ﬁ,R;} whieh gives a neasure for i
“f£inancial profitability of the ﬁarer revénﬁe derived from thé'inVestﬁent.
The F.I,R.R.. calculated for the project is & % and considered sufficient
to justify the investment
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In addltion to the Watet lar;ff revenue, the vatious direct and indirect
benefits can be expected to be derived from the implementation of the

propOsed pro;ect as sunmarized belbw.

1) Mitiéatiéﬁ o"f"isfe‘séni:—and'a‘nt'iéipateﬁ ‘sevére s’ho‘rta'gé“of ‘water,
expansion of . the served area, increases of sérviée pressute.
2) Health improvements by reduotion of the waterborne alseases as amoebic
dysentery anad bilharzia presently prevalent by supplylng sufficient
wateér,
3) Better fire f1ghting capability by planned improvement of d1str1buti0n:
‘systems and installation_of fire hydrants thus resulting in reduced five
losses. ' .
4) Relief from the laborious water carrying: presently undertaken by women
and children by providing sufficient house connections. c ' '

) COntribution towards better use of products, materlals, and human
résources thus upgrading local construction industries and developing

economic activities,
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