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9, ‘Minyet el Qarh City Water Supply System

The people of Minyet el Qamh are supplied with public water by the cityéownEd
groundwater supply system which con31sts of 4 groundwater statlons, one

- elevated tank and dlstrlbutlon networks.

The total populatlon of the c1ty is about 42, 000 and about 60% of it is
served by the system, that is,; 42, 000 %X 60 % = 25 200 persons. Regarding
the number of service connections, there are 9, OOO individual ( apartments )
connectxons and- 3 160 ‘group conneckions, making a total of 12,1690,

Although all the connections are metered 80 % of the_meters_are not

working.

In additipn'té.the existing 4 groundwater stations, the city is now con-
structinq the fifth station. The construction started in 1976 and already
two wells, 10" dia and 65 m depth, and an elevated tank, 500 m? capaCJty,
38 m he1ght and reinforced concrete constructlon, ‘have been completed.
However, due to the shortage of funds, the pumps and electrical equ1pmeﬁt

have not been installed yet.

Groundwater Station

1} Ho. 1 Gfoundwater Station { Main Station )
Constfucted in 1 1928
Rehabilitated in: 1955

Expanded in : 1973 D
Well : 2 wells x 10" dia x 65 m depth - {1955)

2" x 10" " xe5m v (1973)
Elevated tank . : 300 m® capacity, 28 m neight + steel (1928)

Electric pumps : 3 units x 30 l/sec « SO m head X 50 HP (1555}

3" x30 " x50m " x50“ (1973}
Power Generator : 200 KWH for emergency use (3977
OQutput : 30 Y/sec x 12 hrs. x 2 units +

3 " x 24 ¢

= 5,184 ﬁafday
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2) No. 2 Groundwater Statlon { El Sadat }
Constructed in. : 1970 _
Well. ©ooc i 1 well x-10" dia kx 65 m depth

Electric pump : 1 pnit % 30 l/sec % 50 :m head x 50 Hp'
Output - : 30 1/sec % 12 hrs. =.1,295 msfﬂay
3) Nb. 3 Groundwater Station ( Bl Markes el Kadeem )

=.C_t')nsf;rucl:r—:cl in : 1972

Well : 1 well X 10“ dia X 65 m depth

Electric pump : 1 unit x 30 l/sec X 50 m head % 50 P

Output i 30 Ifsec x 12 hrs. = 1,396 m’/day
4)  No. 4 Groundwater Station ( F1 Zerae )

. Constructed in : 1972
well | 1 well x 10" dia x 65 m depth
Electric pump : 1 unit x 50 m head x 50 HP
Output 1,296 m3/day

-

i

'5) . Total Production’ | _
Surming the ocutputs of No. 1 to No. 4 Stations' ocutput, the total nominal
productlon 13 H

5,184 + 1,296 + 1,296 + 1,296 = 7,776 n®/day

Assumlnglthe rat1o of actual production to total as 60 %, the actual
broductiOn ist

7,776 x 60 % = 4,666 n’/day

Pipelines

The details of pipelines such as diameter, pipe:métefial,llength, year of

installation ete. are listed on the following pages.
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Management

The system is operated and maintained by the city's Engineering Department,
The staff working for it numbers B3 and they are divided into two divisions.
One division, consisting of one chief eéngineer, 2 assisting en@ineérs, i
technicians and 38 labors, is responsibie for the groundwater stations, while
aﬁdther, of one engineer, 4 technicians and 30 labors, the pipelines:and

services.

The annual budget for the system, excluding the salary, is LE 25,000.
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List of Distribution Pipelines

( Minyet el Qamh Gity ) -

Minyet el Qamh - 4

l Locatioﬁ_ f?ﬁzﬁzzg ﬁiggrial %eigih' iﬁzzagf Remarks
: ' : lation
" El Bahr Street " 100 c1p 100 | 1935
: "o " T1om ACP 400 1979
i Port Said Streel 10 GIP 400 1935
El Bahr Stréet . - gu sp 350 1932
Hassan e} Bana Street | 8¢ Clp 200 v
Séidy Eisa Street | gn . 8P 250 "
Fl Bahr Street 8" ACP 100 1975
Hassan ¢l Bana Street Nal L - 220 1981
Sad Street - 6n cIP 960 | 1938
Fl Nasr Street . a0 ACP 350 1980
El Horia Street 10" o . 300 n
El Sheikh Goda Street 6 cIp 380 | 1938
Awad Soliman_Street oY fou 100 "
F1 Bahr Street 6 n 50 "
KL Salkhana Street -6 " 100 n
Tarik Melames Road 6 ACP 600 1975
Tarik el Khors Road 5u " 800 1976
Loltfy Street 6" » 440 1981
El Mostafa Street L " 900 | 1980
Fl Gameria Street 4n " 360 1978
Ali Fahmy Streét i " 420 1983
El Sakia Street 4 b 230 1968
Abou 61 Elaa 40 n 250 1981
Khaled Street A cip 160 1959
Oraby Strect g K 160. "
213 Ebn Abou Taleb St.| = 4» AcP 190 1969
Avad Soliman Street 4 " 100 "
Nasf Masoud Street L cip 120 1959
“ L 4 ACP 100 1965 -
Gergis F&iass'Streét AL cIp 120 1959
Harett el Wasebtt St.- FAL " 260 1938‘
El Geish Street 4 o 120 1935
— —_— e
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List of Distribution Pipelines (2)
( Minyet ¢l Qamh City ).

ﬁ—l ' Diameter |Pipe. | Length | Year of
No.! Location (inches) Material | ( m ) Instal- -Rgmarks.
; ' 1 lation
——1 T ; T - j oy
33 + El Salakhana Street v 1 CIP 1100} 1960
T n " L CACP 500 1965
34 | Sied Marey Strect A W] 1,000 | 1963/70.
35 | E1 Abazia District o 4m CIP 250 1963
36 Handaset el Ray Street] 4" ACP 250 | 1976
o " " | crIp 150 | 1961
37 | Malames Street L o 100 "
38 | Kl Delta Street | A AGP 23 | 1973
39 | Saad Street . 4 SURE ne
40 | Mostafa Afend:y Street AN veoope 350 1978
41 | Meet Yazied Strect 4" Ccip | 1,200 | 1959
42 | Khairy Abd el Elaziz St. 47 0] 20 "
; " n " " FAL | . acp 2?0 o 1973
43 | Abbasa Street | 4 " 450 - m
4 | 23raduly Street Al n 220 1977
L5 | Seidy Hansour Street 1 gn u 220 " '
" " o A " 320 1978
46 | E} Esawy Street i 4 " 450 1970
47 | E1 Madmasa Street = | 8¢ 6% 1982
48 | El ¥anshia Street 3 AL CIP 150 1963 -
49 | K1 Taroty Street b ACP 240 1969
50 | Abou Frahat Street  : 4" " 240 u
51 | Abou Saber Street . 4" | ® 250 "
52 | Sad el Sherbeny Street: - AY " 250 n
53 | Terat el Sath Street | 4" .| CIP 200 | 1963
54 | Fl Snarkawy Street ! 4" | ace [ 220 | 19m
55 | Abou Mosalem Street | 4" " 90 ! 1975
56 | Sad Zaghlool Street i 48 w1 900 1976
57 | El Hooled Strect f3e cIp 1330 1963
56 | El Bably Street | 3 | 0 290 x
59 | El Lawshenia Street S 3m " 430 v
¢ | K1 Fath Street } 3 0 10 | 1960 h
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List of Distribution Pipél_iht’zs- (3)

4~-61

Minyet el Qamh -6

( Minyet 1 Qamh City )

osation [toreter | Bye | denatn Vteor of | e
: e laﬁion '

Ahmed Ali Strect en | .ace | 150 | 1981
Il Kanisa Street 3n cIp 220 | 1963
Fl Hamoon Street gm0 n P léél
Abd Rabo Sjreet 3w L 200 "
11 Shwader Street 3 " 130 1963
Gafer Street AL AGP 280 | 1981
Fl Manshia District LT cIP 340 1963
Sad Street 3 ACP 120 | 1969
Fl Trabishy Street L " 90 "
Kl Shaéy Street'- ‘4“ n 2,0 1978

" "o | 3n cip | 170 | 2960
Handaset ol Ray Street | 12w ACP 120 | 1978
Fauzy Rafey District 4 " 350 | 1977

Total 23,850
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Views of Waterworks Staff =~

The following issues about present problems and concept of the development

plan were presented by thé staff of the city.

Problems of'Groundwater Station

1) Voltage drop of eigctticity
2) Ho diesel poﬁer QBnéfétor in case of power failure
- 3) .Shortage'of techﬁidians and skilled labors

Future Programs of Groundwater Stations

1) Constrdction of a new groundwater station in the western part of the

city with a éufficiehf number of wells.

2) Installation of electric pumps and transformers, both-of approbriate:
capacity ' . o o
3) Constructionréf wellfgquipped pump. houses as the present ones are

unsuited for present conditions.
4} Construction of auxiliary buildings such as administration, maintenanc

and storage

Problems of Pipelines

1) Inadequate size of pipe diameter is causing excessive friction loss,
which in turn causes low pressure in the network.
2) Due to the old age of pipes, troublesome incidents occur frequently.

3) Lacking thé valve chambers, valves are laid bare in the ground.

Future Programs of Pipélines

1) Replacing the old cast iron pipes by new asbesto-cement pipes of

larger diameter,



2)

3)
4)
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Reorgan121nq the network to provide a hlgher service pressure at the

end area of p1pe11nes.

=Constructlng Valve chambers for protection of the ex19t1ng ones

Assigning skllled labors to peration and maintenance ©Of the p1pe11nes
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10.. Mashtul el Souk City Water Supply System

Mashtul el Souk 01ty, ‘the - capital of Mashtul el “Souk Markaz, was’ separated
and became 1ndependent from Bilbeis Markaz 1n 1977. - The people is supplled
with public water by the city- owned groundwater supply system whlch consists

of one grounawater station, one elevated tank and distribution pipelines.

The pOpulatlon is about 2? 000 approxzmately 60 % of which is served water
by the system, that is, 27 000 % 60 & = 16, 200 persons. The house connec-
tions are about 4, ano and other connectlons are 12 for fare hydrants, 18

free taps, 22 mosgues® and one church's.
All connections are equipped’ thh water meters and owing te an exten91ve
'rehabllltatlon work made in 1983, almost all meters are in worklng con-

dition. The work's cost was covered by payment from the consumers.
' pay

Groundwater Station

The station was constructed in 1948, at first, with two wells of 8" dia and
one elevated tank. The wells were replaced by new ones in 1978 and 1980

and an additional well was put into service in 1981.
The main features are:

1 well x 10" dia x 58 - 64 m depth  (1978)

Well H
1" x 8 " x58-64m ™ (1980)
1o x 10" " %58 -6dm " - (1981)

100 m° capacity, 30 m height, reinforced

.

Elevated tank

concrete madé . ; T (1948)
Electric pump : l_ﬁnit % 25 i/SEc x 60 m_ﬁead * 50 HP{1981)
| 2 wnits x 25 ® x50 m " x40 " .(1978/1980)
‘Diesel pump  : lunit x 25 " x40m " x 28 " .{1950)
' 2 units x 25 " xd0m " x 34 " (1980) .
Operation : electric pumpé for 12 hrs. in daytime and diesel

pumps for 12 hrs. in nighttine _
Output : 50 l/sec x 12 hrs. + 25 1l/sec x 12 hrs,
= 3,240 n®/day
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Pipelines

The details of pipelines such as diametér;fpipe ﬁatéiiai{ length, year of

installation été. are listed on the following pages.
Management

The system is operated and malntalned by the 01ty s Engineerlng Department.
The ‘stakf WOrklng for it numbers 26 and they are d1v1ded into two 61v1510ﬁs.
Gne 61V151on, con51st1ng of one- eng1neer, 4 techn1c1ans and 10 labors,
attends the’ groundwater statlon, whlle another is respon51ble for managlnq

the p1PEI1ﬂeS and serVLCes.

The annual budget for managlng the system is about LE 15,000, excludlng

salaries.



List of Distribution Pipelines

4266

( Mashtul el Souk Gity )

Mashtul el Souk ~ 3

No. Location Diameter | Pipe Length | Year of |
' (inches) | Haterial| ( m ) - 1 Instal- Remarks
X ) ) laf:-ion R
1 |WYater Station - Shop g ACP 1,600 | 1980
of Rasaad Naily Co N R
2 .| Kobry el Shwan - 4 " J1,600 | 1981
_Villagc Fl Tabia . '
3. Viila'g'é' Tabia - AL A 800 n
Ezbat Hegazy = ' ' L o
L |Koobry Camall Sharaf. 4n L 528 - | 1979
passing by Trat el Souk S _
5 |vater station - Kafr 4 " 3,500 1977
' Yousph _
6 |vater Station = Kafr elf 4" " 1,200 | 1968
- | Asamy ' '
7 |Water Station - Village] 4" w 4,000 1958
Habtiet o * _ .
8 | Shop of Youseph Hassar an m 200 1981
~ El Heg Saeid Hateshy |
9 {Shép of Rasaad el 4" " 600 1950 © | Many damages
Manayly - Electric :
iransformer location
10 | Shop Kamel Abou 63 Fishl 4" " 1300 1975
— Mosoue el Abbaein _
11 |Koobry el Shwamen — LY n 500 1981
Harkaz el Shorta _ ' S
12 | End of el Souk - 4" u - 250 1983
Fzbct Hessien Fahmy
13 | B1 Seka o) Hadied - I n 200 ",
: Ezbet el Szida | : -
14 |Yarkaz ¢l Shabab - 4n " 200 1979
F1 Hahed el el Diny ' -
15 | B} Arbaein Street 40 u 300 1981 |
16 | Erbed Streot 4 " 450 | 11955 | iany domages
17 | Bl Hadeina e) Honavara i " 400 1955 " 1
Street .
18 | F} Shuafein Street A " 300 " " )
12 | Benteit Strect A b 300 1920
Total 17,228
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ViewS of Waterworks Staff

The fbllowrng issues about present problems and concept of the development-

plan were presented by the staff of the crty.,

Problems of Groundwater Statioen

1) '100 m? capacitf'of the exisﬁing éleVated tank is oniOUSIy too small

rand consequently 24 hrs! pump operatlon is needed

2). : More pumps and wells are wanted. _

3 - Between 5 pum. and 10 p.m. the electrlclty voltage drops frequently..
4) The diesel generator has no’ standby. X

5) | Techn1c1ans and skrlled labors are in short supply.

Request for Groundwater Station

Solving- the above mentioned problemS'is requested generally. Specifically,

ene elevated tank of 500 n® capacity and 50 m height was wanted.

Problems of Pipelines

1) Most pipelines are coming close to the end of service life.
2) Shortage of skilled labor.

3y a3 plpellnes are causing 1nconven1ence in operation.

Request for Pipeline

1} -Replacement of the old plpellnes, 15 000 m length 1n all, by 8" pipe .

is urgently needed.

2) _Establxshrog‘a section taking'care of water meters exclusively is
‘wanted.
3 Stafflng operat1on and maintenance works with proper number of tech-

nicians and skilled labors.
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11, Huseiniya City water'Supply System ‘ SRR

Hhseiniyé was administratiﬁely-prbmpted to the city by é natiocnal 1aw in-.‘

1960.  Until those days, ﬁhe people in.HuSGinija'wete;uSing shallow well
groundwater, although it was not necessarily'géod'qﬁality, but rather

| salty; or canal water sometimes. The shallow‘WEll groundwater hés been -

‘used still presently as mis¢ellaneous purposes by the people.

Sburces - L TR o Co

The 01ty recelves groundwater whlch is taken-at Dldamoon Groundwater . Statién
of the Abbasa Reglonai Supply System in bulk and distribute it té the people

through its own distribution pipelines.

Supply'Serﬁiceq

The présent populapion is estimated at about.18,000 and about 50 % of thém
are supplied by the public water. - Number of house connections is 1,033 in

addition to 10 standpipes, 11 fire hydrants and 11 ﬁosques.
The ¢ity receives 600 m®/day in’averdge from the Abbasa system.
pipelines

The details of pipelines such as diameter, pipé material, length, year of

installation etc. are listed on the following pages.-
Management

The distribution pipelines are opefated énd maintained'by'theLCityis
Engineering Department; The staff attendlng the plpelines number 9,
c0n51st1ng of 2 techn101ans and 7. labors. - -

In 1982, LE 60,000 was expended for new construction of wells at Diamoon

Groundwater Station.
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List of Pistribution Pipéiines

( Huseiniya Ciiy‘)

Huseihiya - 2

10
1
12
513
1

15

Yéaf ofi
Iﬂstal-_ :

lation

Remarks

160

o

7
60 .

76

"
17

79

g

180
*80
'76

181

- Diaméter ?{pef-' ﬁeﬂgtﬁ-
Location . (inches) Materiall ( m )

Huselniya Boostor St. | 7 ace | 1,500

- Markaz Stréet : : ' :

Fl Shabaka Street - 5 n " 800

Mamal Street AR

2nd District of B I e

_Huseiniya - Ezbat Bedler 6" » 10,000

Khalig 61 Raml St. - B " 1,000

1 Mgnsh;a 5t, o ' _

Serag Street - 4 "o 600

Ezbat el Tell _ .

EiL Mahed el Diny St. 4 " 4,000
. El Markaz Strest - A " 1,000
. i1 Noman Street o
C Rl Harkaz Street - AL u 500

El Eighava Street . '

Fl Markaz Street - FAL u 800

El_Mahkama_Streets. '

El Markaz Streot - LY " 600

Port Said Street _ o

El Madarse Street - 4" " 400

El Markaz Street

El Gabgna Street - Al " 1,000

Masged 8l Markaz

El Khashab Street - A " - 800

Manshia Street

Abu Rahmo Street - PALNS u 800

Abou 6] Maeati Street '

Khalig el Street - 4y n 2,000

Ezbat Farag Street J

ibtal 25,800
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Views of Wateérworks Staff

The followin@‘iésues about preseat probléms and céncept of the developient

plan were presented by the staff of the city.
Problems

1} Not enough in water Quantity énd'Service'preééhre. ‘Haté} ééhndt'ﬁe‘
suppl1ed to the 2nd floors of buildings. . '_ :

2) Oftenly Huselnlya Booster Station became no operatlon due to electrlc/
mechanlcal‘croubles.

3) No sericus problems in network pipelines presently.

Future Program

1) Construction of a.new'treatmént plant with canal wateér in Hdééini?a
Markaz, Because presently Huseiniya Méfkaz aepeﬁds‘qn'érdﬁhﬁﬁdtéf
and station of which ié.loCatéﬂ.étrremdted place in anotherrMarkéi .
Huseiniya Markaz wants its own water soﬁrce; ‘ o

2) Construction aof a malntenance center W1th technicians and $killed
labors, and equipped w1th ‘machinery and tools Ffor malntenance of

pipelines and booster stations.
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12.  Kafr Sagr City Water Supply Systeﬁ

Kafr Saqr Clty is located in northern part of the GoVernorate where groundwater
is not potable due to sallnlty. The water supply of the c1ty, therefore, has
been fully dependlng on “the Abbasa System through Abu Keb:r Groundwater :
Statxon located 1n the ad;acent Markaz of Abu Keblr. The supply from thei
groundWater stat;on, howeverr has become rather dlff1cu1t because the people
along the’ transmlssxon plpéllne has needed much water. " To solve the above
dlff1culty, s0- called "compact unlt“rto treat canal sutface water was in=-
stalled in 1981 by u. S. a1d in Kafr Saqr. The capacity of the unlt is :

100 mE?hour ‘and it has been dlstrlbuted to both the city and 1ts surroundlng
rural area. - In November 1983 an add1t10na1 compact un1t was completed beside f
Muweis Canal to supply to the Clty, and the former’ unlt was converted to the
rural area use. _The unlts”beloog to_the_Abbasa System and they are not always

operated continuously because of a shortage of elect¥ic supply capacity.

Supply Condition

The - 01ty receives 1 500 m%/day in bulk from the Abbasa System through ‘the
groundwater statlon and compact units’ presently Present populatlon is
about 17 000 and’ 50 % of it receives water through public supply system.
Number of connect1on is about 3 000 in addltlon to 10 stanspipes and 15

fire hydrants..
Pipelines

The details of plpellnes such as diameter, plpe mater;al, length, year of

1n5tallat10n etel are llsted on the follow;ng pages.

Management

The distributioh pipeiinee are operated and maintained by the city's EngiJ
neering ﬁép&ftment._ The staff attendlng the pipelines number 10, con31st1ng

of one chief techn1cian, 2 technic1ans and 7 labors.

In 1983 LE 70,000 was expended mainly for construction for new compact units.
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List of Distribution Pipelinés

" { Kafr saqr Cit? )

Kafr Saqr - 2 -

st.

' piametexr| pipe Léngth Year of . .
No. Location : Y _ Ipé;al- Remarks
: {Inches) Material ; ?.) Lation : p
EL Glaa St. e ~ ace 1,483 | 1960
2 | From elevatea tank ~ j10"/8" ace 1,443 1963
. through El Glaa St. o - . o
3.| El Tahrier St. A ‘ace 733 1960
a | £l ciesh st. 4n Acp 585 19560
$ | Hatez Ebrahim St. 4" Acp 425 1960
6 | Aba Eisalam Aref st. 5u Acp 270 | 1965
7.| Treot Elkhoduria st. 5o ace 253 1968
. o qn ACP 160 .| 1977 ..
Oraby St. 4" ACP 300 1965
El Moostawsaf St. 5" Ace 360 1967.
10 | El Gamhoria El Gharby 6" ACP 550 1965
st. ‘ _ 4" ACP 270 1970
11 { El Gamhoria El Shargy | 4° ACP 220 | 1967,
-1 skl S 5% ACP 490 1967
© 12 | Treit Elkhodahia £1 5 " AcP 420 1976
Gadida St. o . .
13 | Abu Hend st. 4n ACP 165 1976
14 | El Adwy St. 4" ACP 208 1976
15 | El Banaien St. 3" acp 207 1977
16 | abd El1 Ghafoor Fl1 4" ACP 391 1976
“Adawy St. o 7 o o L
17 | Abd El Kader saiead st.} 4v ACP 142 1977
18 | Makienet Shonoda St. 6" ACP 328 1977
19 | omar Efendy St. 4" ACP 100 1977
o 3" acp 62 1977
20 | E1 shiekh abad E1 Ghany} 3% ACP 143 1977
| se. : S | P
21 | E1 Ettehad El Eshtraky| 4" “ACP 139 | 1977
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List of Distribution Pipelines

( Kafr Saqr City }

Kafr Saqr - 3

NG . Loéaéion“ ?izgﬁzzf :iiﬁ:tiai L?ﬂgt? ¥:2§Qif Remarks
- » : o - jlatien
22 | EL Shiekh Motwally st.| 3+ ace | 1s2 | 1977
23 | Mahmood Atia St. 3n ACP 78 |.1977
24 | B0 Gazarﬁehrst. 3" ACP 80 1976..
25 | Hesien Eﬁiewa St. 4"  ACP 200 :1980 .
26 | avbas psoky st. -4"‘_' ace 220 1980
27 | Wadie Elias st. av | ace 148 - | 1980
28 | Omar Ebn Elkhatab st. | 4" Ace s | 1980
29 | Teriet sangh;'St, 6" ACP 183 1980
30 | shoon E1 Malh st. an Ace 72 1980
31 | El Gamiea E1 Saghier | 4v “Ace 108 1980
St. ' | g
32 | Mohamed Faried st. an | ace 1o | 1980
33 | Mohamed Kamel St. g “ace 226 1970
{ 34 ! Kafr Othman St. 3» " ACP 38 . 1977
'- ) 2.5% ACP 24 1977
35 | Masraf El Adiesia St. 3m ACP 478 1969
36 | zienab Khalaf Section | 4° Ace 210 1980
37 | E1 Gamhoria E) Sharky ! . 3" ACP 78§ 1977
st. N | |
38 | Mostafa Kamel St. 6" AcP 324 1977
39 | EL Kiniesa st. . 4" acp 164 | 1977
40 | E1 warsha st, 4w ACP 200 |} 1977
41 | Abd E1 Aziez st. C4n ACP . 100 1980
42 | Abou saeid st. s Ace 3200 | 1970
43 | Maarst g1 Nasr st, 4n ACP 124 1977
44 qul El.Masaken Ei 4" ACP 200 1983
| shabia st. : : ' o _
45 | shiniet E1 Harabwa st.| s5* ACP 470 1977
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List of Distributien Pipelinés

{ Kafr Saqr City }

Kafr Saqr - 4

- PRI Diameter bipé_- Length iEZ:agf- Reémarks
Ro. S .Loqat1§ﬂ:;‘;. (Inches)| Materiall (m} lation - g
46 | EL shiékh Gamal st. 4" ace 250 | 1976 -
47 | El Madrasa E1 Eidadia | 3" ace 64 1977
st _ _ :
48 | Kalf Madraset El Zeraal 4" ACP 160 ;975
st. o N
45 | abou Nafea St. 4" ACP 60 1982
50 | Abd EL Fatah Othman St 4" ace 84 | 1978
51 | EY Tahrier st. 4 AcP 300 1§82:
52 Tifet Natora St. 4"; . ACP 280 19771
53 | E1 saha E1 shabia st. | 2.5" | acp 150 1972
54 | Madraset Eltééara st. | an ACP . 80 1972
55 | Abd Bl Ghani st. 3m ‘ACP 70 1972
56 | Abou Behiery St. 4" ACP 150 1981
57 | EL sied AbOu_Othman stf 4" ACP 70 1281
. 58 | Abou El Wadaa St. 4" AcP 80 1981
%59 El Bahmasy St. 4" - ACP 120 © | 1982
60 | abou shinata st, - 3m ACP 88 [-1973
61 | abd El Mgied El Slamy | 4" ACP 152 1975
st. :
62 { EL Shabrawy St. 4" - ACP 132 1975
63 | £1 Betrool st. 4" - ACP 160 1975
64 | Ebn Eibashbichi’ St. 3n -ACP 148 1975 -
65 | El Eiman' St. 4 “ACP 160 1975
Total 17,360
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views of Waterworks Staff

The following issues about pfesent problems and concept of  the development

plan were presented by the staff of the city.

1}

2)

3}

4}

5)

6)

7

: The main plpellne of 6" d1a has been’ under51zed due to exPans1on of

bulldlngs; this main requ1res at leéast 10" dla.;

"_Other pxpellnes of 4" - 3" are also requlred ko be replaced,by 8" - 6"

dia pipes.

_There is strongly need to increase number of the compact units and to.

construct new wells on the bank ‘of Sady Canal from where transmisSLOn

plpellne of 10" dla and 6 km. long will be 1nstalled to Kafr Saqr City.

Over—tlme charge for personnel shall be pald; as well ‘as done in
Electric Company and Dralnage ‘Plant.

To incréase number of labors.

Tq 1ncrease water tariff, Current tarsz is con31dered too cheap—
Strongly need for Veniéles_for ohservatlon and maintenance of

stations and pipelines,
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13. abu Hammad City.Water Supply System
The sevved population of-the ¢city is éstimated at about 25,000 ‘at present '
and as 1,500 m®/day is supplied the per'capita consumption’is calculated -

as 60 1pcd.

Source

The city.receiVGs water from thé’AbbésSa Regional Supply Systeﬁ'ét three spx
and dlstrabutes it to the people through ‘its own distribution plpe11nes.
A standby and emergency source belonglng to the city, one well ofi 8™ d1a anc

5% m depth with 30 l/sec, 40 m head and- 40 HP pumpsets, was prepared in 196’
Pipelines

The details of pipelines such as diameter, pipe materiai, length, year of

installation etc, are listed on the’following page.

Management

The distribution pipelines are operated and maintained by the city's Engi-
neering Department.. The staff attending the'pipelinés numbers 20, consistir

of one chief endgineer, 3 techﬁicians, 5 skilléed labors and 11 labors.

In 1982, LE 5,000 was éﬁpendéd'for the system, including a new extension
work of the distribution pipeline. For bperatién and maintenance the budget

is limited to approximately LE 600 annually, excluding salaries.
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List 6f Distribution Pigeliies
- ( Abnﬁyammad City ) .

Xo.

()

(B)

(c)

Road

Location Blageter [Pips | Lengtn |Yesr of | Remari
' x (1nches) Materlal (m) |Instal- erarss
_ _ 1 - ' lation - '
Abu Haumad ) Balad
from Waddy Canal to
Roaad Bilbéls ond : o o _ o R I -
Sad Zaghlool Street - | 4v cIp 1,200 | 1962 | Mo problem
X} Wehda el Zraela ] e R L .
Big and small streeté Al ACP 7,800 11965/82 u
in above distriet - I S S
Central area of
Abu Halﬁmad o : Co .
1 Geish Road: Station| 44 ACP 590 { 1960 "
Square - Road end - b
El Galaa ‘Road - 5"’ 5_“.  550‘ 1960 o
A1% Ebn Abu Taleb Road| 4 CIP 600 | 1962 f v
A1l small road in the 40 CACP 4650 [1965/82 | v
above distri¢t : B o
EL Manghia Distriet
Fl Tehreer Road 6 ACP 1,450 { - 1980 "
El Shiegh Mohamedaboo | - 4. CIP 5 1962 o
A1l small road in the | = 4¢ AGP 4,625 | 1962/82 o

above digtrict

Total
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Views of Waterwnrks Staff

The followiﬁg issues about present problems and concépt of the development

plan were presented by the staff of the city.

The city's problems as regards water supply are centered on its dependency

on the Abbassa Regional System. This problem is observable because:

1) when the Abbassa water stops, the shortage is felt acutely.
2} The connecting part of pipeline of Abbassa sﬁpplyﬂline and the city's

distribution system is bottlenecking the supély,

3) Accordingly the service pressure is low, only about 10 m head,

Solutions

1) Construction of new groundwater stations of its own to self-support
the demand.

Other Problems

The groundwater level is rather high in the city area, about 80 cm below

the ground level. A sanitary drainage system is strongly wanted therefore.
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Chapter:1:§;Introduction.

This paper 1s to present the results of demographlc analysxs and ‘
consequent water demand forecast up to the year 2005, for studylnq
the £e651b111ty of Sharqiya hater Supply Pro;ect.

| The study area 15 the entlre Governorate of Sharqua which 1s loCated
in the N11e Delta to the northeast Of Calro, the capltal of_ggypt..

Tne GOVernorate measures 100 km from northeast to southwest, ang 50 km:i
from northwest to southeast. The Governorate s economy 1s generally

based on agriculture.

As of September 1983 Sharqua Governorate is’ adm1nlstrat1ve1y d1v1ded.
into tWelve Markazes and ong’ TOWn. Each’ Markaz comprlses ‘one’ capltal
cxty and Local Unlts ranging from two to ning 1n numbers. A Local Unit
is composed of several vxllages. Thus, the - number of v1llages in the

Governorate, totals to 460. Zaga31g is the Capxtal of the’ Governorate.

Accord1ng to the last censns conducted in 1976, the Governorate held_
a 2, 617 938 populatLOn in the habltable area of 4,179.5 km?, maklng
the poPulatzon denSLty 626" persons per km2 The Governorate's popu—
dation is est1mated ‘at approxlmately 3,048,000 in 1983,

Resultlnq from reorganlzatiOn ‘of Harkazes, one Town and two Harkazes"‘
were establlshed after the 1976 Census. E1l Qenayat was separated

from Zagazig Markaz to form a Town. Mashtul- el Soak, separated Exrom
Bllbexs Markaz, was establlshed as a Harkaz. El Ibrahlmlya, then'
belonglng to thya Markaz, was separated and together with three

. v111ages of Abu Keblr Markaz and one village of Kafr Sakr Markaz,
formed a Markaz, too. The_reform as;summarlzed_in Table 1.1 REFORM

OF MARKAZ. |



After the 1976 National Census of Egypt, the following separation of

markaz was undertaken:

Table 1.1 - REFORM OF MARKAZ

CYEAR 1

NO.L. .ggfégh SE?ARAT;ON BFTER SEPASA?;QN UhDERTAKEN_.
1.  zagdzig Markaz —_.—» Zagaziqg Markaz and
‘1980
L+ El Qenayat Town
2.:' _ Bilbeis Markaz ——+ Bilbeis Markaz and PR
_ : i . | ; e 1977
- Mashtul el Soak Markaz .
3. . Rihya Markaz .— —- Hihya Mérk_az and " :
1979 .

— E1 Ibrahimiya Markaz
 (iné1uding'3‘vii1ages separatéd from
Abu Kebir Markaz and 1 village .

separated from Kafr Saqr. Markéz)'_

Source: Planning Department, Shargiya Governorate.



Chaptet 2 Demcqréphic'ﬁnélysis

2.1 Records of Naticnai Census
The nat10na1 censuses Were conducted 1n the‘country in 1882 1897, o
1907, 1917, 1927, 1937, 1947, 1960, 1966 and 1976.' CAPMAS 13 the
organlzatlon that conducts the census, analyses data and prlxshes
the results., It is also respon51b1e for the studles such as estl—?
matlng the future populatlon of the country and ana1y21ng the

1nterna1 migratlon.

The records of 1960 1966 and’ 1976 Censuses. containlng pOPUIatlons
down to the v111age level are avallable 1n Arabic at’ CAPMAS

The census records of Sharqua Governorate, from 1882 to 1976, are
presented:in’ Table 2.1 Further detailed populations by Markaz
from 1960_;0 1976 is shown in Tab)e 2.2,

Shatqiyayccvéinoracé‘s population has beEn;éhouf'?% of the all
Egypt's for the last two decades. Since 1960, the male population

has been larger than the female's.

The adﬁinistratiﬁé changes were ffequehtlf'uﬁaefiékén.f'tﬁczﬁgrkéééé“
and one Town were cstabllshed as descrlbed in the prev1ous chapter,
rnergey, Separation, and renamlng are often among vxllages. In ad-
dition to such adm1n1strat1ve changes, lack’ of the Census maps makes

the demographlc analysis 1mpractxca1 at the village level.

Therefore 1976 populations only are adjusted accofdiﬁg to the'présént
Markaz-boundaries.' The ad;usted urban and rural populatlons of each
Markaz 1n 1976 make the basis of future populatlon forecast.



Table 2.1 SHARQIYA GOVERNORATE CENSUS RECORDS

YEAR MALE FEMALE TOTAL EGYPT - RATIO
. . o o L , : (looO) (z)__

1882 227,768 209,663 AS7,M31 6,712 (6.82)
1897 .. 367,605 367,270 . 734,885 - 9,669  (7.60)
1907 435,076 7 437,397 872,73 11,190 (7.80)

1917 462,884 475,108 937,992 12,718 (7.38)
1927 LS21,377. 550,752 . 1,072,128 14,178 . (7.56) - -
1937 s75M12  s97.0M6  1,M73,k88 S92 (2.37)
1947 668,072 693,591 1361663 18,97 (1.18)
1960 913,878 . 905,920 1,819,798 . 26,085  (6.98) . . -

1966 1,058,803 1,009,168 2,107,971 30,076 e

1976 1,334,860 1,283,078 2,617,938 36,626  (7.15)

Squrcé: CAPMAS :
Note : Governorate boundary not confirmed.

Ratio : Shargiya te all Egypt



FE B

= réb!eéz&z-'Rec0RDSﬁ0FwNATjONAL*cENSUSES Bs

g Markaz . . - N 1950 . 1965 A R 7 Remarks
1. £L IAGALIG v 124,07 181,188 202,576 ST
& 124,104 © 255,859 - - : - 312,336
T M2t b wnes T s
2. EL MUSEINIYA  § .68 L N R LR
- R _ '¢3 & b8 - 185,100
o KR R 36,752 2 | 1eg, ke
AR SAGR  ylh a0 15,856 - o] 3,026
g 137,218 - 159,389 131,632
R 1 185,601 169,245 205,3$8
. FAQUS 'S 13,180 40,561 49,030
' R 197,310 203,918 281,047
o t 219,330 244,479 90,837 _
$. ABU XEBIR U C136,800 . AL789 54,858
R . 100,405 112,915 115,661
: : 3 137,205 . 154,704 176,519
6. ABU HAMMAD u 1,508 13,591 12,535
L R 131,805 48,191 180,739
e T, 18,30 181,182 . - 198,338 . .
7. EL IBRAHINLYA "(lh 415) (16,47¢) 18,522
T " a B - 52,67 ]
. I — o n,13s
8. MINYA Cgnp oo 15,519 17,696 T o
ko po- o 108,907 - 121,160 . 86,590
T T Tz 138,860 109,368
9. DIARS RIGK Ty [ 12,856 h372 21,535
R | Vel 138,568 - R 7
T 131,057 L 19,9%0 0 - 183,909
fo. gns€1s v 37,941 55,070 . &3,
TR 206,175 233.39% 208,550
_ T ETYWIT RN 250k Tareer
18, MINYET EL-Qadd v | .o 18,48k B 17533 NURRRS: 33,809 -
ROpoozoa,shy | aakger 166,185
_ . 1 ) zzo,sor 656,000 | | 293,754 - )
12. MASRTIL €U SOAK U |- (18,248} (10, 3orrf e, a0
- Y - Tz 51,656
T = - 73.9t8
13. €L QENAYAT 0 (35,9%9) (18,338) 22,677
: {15,9%9) C(18,398) - 22,617
TOTAL SN R TN T 385,675 ssz 17
' € | 1,536,026 1,722,293 2,065,210
b 1,819,798 2,107,911 1, s;r 918
NOTES 1. 1976 populations adjusted according to Cursent Harka: boundaries.

1. £l Qenayat Town {ncluded in €1 Zagazig 1950 and I966 furad population.




 The 1976 Census found. that the outg01ng populatlon is about two times

of the incoming one in the Governorate.

 The intercensal growth rates of both the GOVernoréte and the country’

is Shﬁwﬁ-béldﬁ{

:';Table-IIHTERCBHSAL Gncmmﬂ7RATE' (* per annum):

‘ : Sharq1ya Governorate o "fggggg ‘
Per1od .'-Urban Rural ALl Urban - Rural All

1947, - 1960 3.03 2,18 . 2.31 3.43  1.91  2.45

1960 - ;966 Ca.71 0 2,03 249 3.52 1,67 2.39
U i9es - 1976 3.14  1.96 2,19 2.82 . .41 2,04
1947 - 1976 - 3.42 2,07 2,31 3.2 170 2,29
1960 - 1976 . 3.73 199 2.30 3.08 1.5 .2.17

."Urban" refers to the Governorate capltal and Markaz capltals, while

“Rural" to the v111ages.

Thglﬁéalfh Dépaftment 6f"eaéh quernbrate deals with thé_éeéﬁhfaﬁd'
birth registration and reports the vital statistics to'CAPMAS in_

‘March every year. CAPMAS éStimateé'the short—tefm fﬁture population.

- based on the natural qrowtn rate over the last three years. The
Aestlmates are ad;usted every year accord1ng to the 1atest, annual

* vital stat19t1cs. It ‘should be noted that the stat15t1cs include
'nelther 1nternat10na1 nor rural- to-urban mlgratlon and disregard of
mlggatlon accounts for an qveresﬁlmate °f.the populaplon g;owth rate

-.for Shargiya, where ‘the net migration”is subStantially negative..

' The short-term estimates by CAPMAS are not used for the present study;ﬁ-

'therefore.



2,2 Future Population Forecast

The future population is estimatéd from the 1976 populations‘in-the'

following process;

1) To estimate the future populations of the GOvernorate on': several
population growth models up to- 2005 ang to 1dent1fy the most
probable model;

2) To forecast the rnral and urban populatlons thhln the e5t1mated

governorate populatidns, and o -

3) To estimate the future pOpUlﬁthn of each 01ty in relatlon to - ..
the other c¢ities within the estlmated urban populatlons. o

2.2,1 Governorate Population

The follow1ng three models, i.e. h1gh, medium, and low series of

population growth are assumed: PR T

Bigh series. .
The populatlon forecast is based on the combination of
qrﬁwth rates presented by the Plann:ng Department of

the QOvernorete‘and recorded in the past censuses.

Medlum serles. R .
The population 19 assumed to 1ncrease at the rates
cowbinlng trends ©f the last intercensal period and

future socioc-economic conditions,

Low serxes' e _ .
‘The forecast lS based on the extrapolat1on of the

llnear growth model applied to the last census records.



High Series -

The following~qrowth rétes are the basis of the estimate:

Period ‘annual Growth Rate (%)
1976 - 1985 .. - . 2.78
+ 1985 - 1995 P 2.48. RTINS o
1995 - 2005 2.30

3.78% for 1976 to 1985 was presented by the Plarning bepartment of
Sharqiya Governorate. Two figures of 2.48 and 2.30% were assumed
since thé growth will be slowed with the improvement of sociceconomic

- conditions.

Medium Series

Period Annual Growth Rate {%)
1976 - 1990 2.20
1990 - 2005 2.15

The populatlon 1ncrease is assumed at 2.2% for the perlod from 1976
through 1990. The rate is derived from the 1ntercensa1 growth rateé
ef 2.19% per annum from 1966 to 1976. Then the increase is assumed
to be someéwhat decelerated to 2.15% due to the effect of the on901ng

family plannlng.
Low Series
The fbrecast'ié an application of the linear grdwth model't6'1§60,

1966, and 1976 census records by the 1east squaze method “The census

records 1nd1cate a stable increase of about 50,000 persons a year."'



Conclusion

The results of the above three series ave summerlzed in Table 2.3 and
shown on Fig.2. 1 w1th reference to the forecast made by CAPMAS and
the 1380 study {the Master Plan study) for the period 1990 to 2000.

For the purpose of the present study, the Med1um Serles 1s employed.

As a gfound of this decision, the recent v1tal statlstics are dlscussed
The Health Department of the G0vernorate reglstered 82 000 to 86 000
persons per year as a natural 1ncrease of population (blrths less
deaths} froi 1980 to 1982. On the other hand, 1976 Census Yecorded

the population decrease due to 1nternal mlgrat1on as about 21 000 in
average for 10 years. If the outflow of populatlon st111 contlnues

at a simxlar rate, the net populatlon 1ncrease of the Governorate is
about 61 000 to 65,000, Slnce the 2.2% per annum increase for 10 to

15 years reriod corresponds to 61,000 to 65 000 persons per annum

increase over the same period, the rate of 2 2% is considered reasonable.

Table 2.3 FUTURE POPULATION FORECAST -

(' 000)
YEAR - JICA CAPMAS - IBRD¥
1983 3,048 _— -
1985 . 3,184 ~ -
1990 3,550 . 3,592 3,475
1995 3,948 — —~
2000 L 4,391 4,478 4,276
2005 . - 4,885

* Master plan for Provincial Water Supplies Project.
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Markaz Populations

1

The population of each Markaz is estimated in the following'mannérz -

1)

2)

3)

4)

Lo

The populatlon estlmates, in all aspects, start from the 1976
Census .data. quoted in Table 2.2, - BECREE

The total populat1on ‘in the GoVernorate w111 grow at 2 2% pér
annuii up to 1990 and ‘at 2, 15% per annum up to 2005 ' )

SRR

-The rural populatlon, regardless of the Markaz conditlon,_is
assumed to grow at’ 1.9 per annum through the study perlod, and

" Theé urban - populatlon s gxowth rate however, W111 d1ffer on
the cltles and towns, though an. overall rate of about 3% 1s

deduced from the 2) and 3} assumptlons

For estlmatlng thé urban’ population, tWElve cities and one town are

classified into three levels of growth., See Table 2.4,

Table 2.4 FUTURE POPULATION GROWTH RATES (Urban)

(* per annum} -

Level = * = “City/Town. '1976-90 1990-95  1995-2005
High = . Zagazig ~ . 3.4 3.2 3.1
Medium El Huseiniya 3230 . 2.9

Kafr Saqr -

Faqus

Bihya

Diarb Nigm

Bilbeis -

h Mxnyet el Qamh

Low . -Abu xebir . 2.8 - 2,6 2.5

'“Abu Hatimad
El Ibrahimlya
Mashtul el Scak
El Qenayat
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To the hlgh level belongs Zagazaq, the Governorate Capital. The high
rate is 3ust1f1ed by the function the 01ty fulfxlls as the adminis-
trative center of_the Governorateé in addltlon to the educat10nal.-=

commercial, and industrial activities in the city.

To the medium 1eve1 belong the following seven 01t1es* iJe El":‘ 
HUseinxya, Kafr Sakr, Faqus, thya, Dlarb ngm, B11be15 and M1nyet
el Qamh All of themrare Markaz capital and populated w1th sxzable'
number of people already. The trend of urbanlzatlon will continue

for the foréseeable future and céﬁgeﬁtréﬁich of thé population.

To the low level belong the four. cities: i.e., Abu Kebir, Abu.Hammad,
El Ibrahimiya, Mashtul el Soak and a town of El Qenayat. The urbani--

zation is considered less rapid in these areas.

The future populations, thus estimated for each Markaz up to 2005,
is listed in Table 2.5,

The.total popﬁlation of the Governorate is estimated at 3,948,000 in
1995 and at 4,884,000 in 2005. The'pbpulation fofeeasts made By’
CAPMAS and IBRD study (the Master Plan for Provincial Water Supplies
Project) reébeetivei} are shown in Fig., 2,1 for reference. The
medium serles of the present study falls between the two forecasts.:_
The medium serles estimate is h1gher than the IBRD study, though |
the difference is considered insignificant. Thus the mediym series

estimate is adopted for the present study.

The ratio of the urban population to the rural's wés-113.7:in 1976,
and will be redueed to 1:2.7 by 2005. This trend of urbéhiZatien is
relatively moderate in Sharqua, while CAPMAS forecasts the vrban
populatxon of all Egypt W111 exceed the rurai population by 2000

mainly due to the rapid increase of populations in such ma]or cxtles

as Cairo and Alexandria.

It is recommended that the population estimate be subjécted to a
careful review and adjustment after the National Census scheduled
in 1986.
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2.3 Served Population

_ After dxscussxons w1th the Governorate and Markazes -officials and.
xamlnxng the IBRD study, the present servxce ratio is estimated as

87% for the urban areas and 73% for the Rural.- (See Table 2 6)

_'The future served poPulatlon is pro;ected taking 1nto consideratxon -

: the expansion of the serv1ce area, socxo—eCOnomlc conditlons, aVaxla~'{
: b111ty of alternat1Ve sources, and the target of the Haster Plan by

Z the IBRD study The Naster Plan sets the tarqet that the 100% popu- -
: latlon shall have an access to the piped water supply by 2000. ThOugh,
f con51d9r1ng the delay of the commencement of the present prOJect, the:

: present study env1sages ‘that the 100% supply will be achleved by 2005 .
:"and ‘an c0n51derab1e amount of' cap;tal 1nvestment w111 be undertaken

. ko merove the present condrtlons of water supply to accomp11sh ‘the

target.. (Refer to Table 2.6) ' '

The urban serv1ce ratxo w;ll be gradually 1ncrease to réach 100% by
. 2005. Most urban consumers have house connectlons. The use of urban_;.“
standp1pes has been dlscouraged by the Markaz offlce and by 1990 the
urban standpipe users ate expected t6 be fa01litated with house—
connections. ' . '

' The rural serv1ce ratio W111 be also increases té 100% by 2005 ’ih'RJ
"rural areas however, the change for house connection wrli go far slow,
so that 95% of the rural consumers w;ll be depend1ng on the standplpe
supply up to 1985, then the rat1o will deorease to 90% by 2005.

The eboVe ﬁrehds-are'tebulated'ih'Table 2.8;]f
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Table 2.6 PERCENTAGE OF CONSUMERS

W

Area

.'CateQO(y'_

1976
. Census...
- (CAPHAS)

- Water . !
‘Résources

Study *

[
NIcAT
Estimate

Urban

T A R
House-connections

~within dwelling
S gwesting

593

59

T ;
House-connections

_outside dwelling

6.3 .

" Standpipes

No piped supply .

35,4

v

8

13

Rurat

' House=connéctions .
~ within dwelling

2.0

' House-connections
- outside dwelling:

0.7

0.7

7.3

' Sfandpfpeg'.

No piped supply

97.3

63.3

65.7

3% .

77

* The study conducted

by UNDP/EBRD in 198).
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{+000)
1983 138 |- Cigse 3958 2066 2005
1. EL ZAGAZIS | a2 . T 460 13 - St
R 260 a8 1 3 380 1131 539
1| e S E 70 ) 1053
2oetmuseonya Y| 16 7 L % 3 36
" 184 TR 193 Las T ;e 319
T L0 181 31 r11 - 306 . 385
3. KAFR SADR v A 16 13 B SR RERNEL N
R 160 170 153 23} 284 331
B 1] ms 186 218 266 313 363
k. FAQUS Ty 43 &6 S -88 67" 7% 83
& 219 1N 262 306 318 A35 ..
1 253 270 317 373 hsh 528
$. ABU KEBIR v 58 6z 73 87 101 ny
R TR R LT BETY g 43 200
S T {1} 168 134 7] 274 1y
6. ABY HAMMAD u 13 20 23 28 32 n
R 150 161 188 219 169 i
o 163 81 nr 7 301 39
7. €L IBRARINIVA U 20 D TR ) BT 33
R 1 47 85 4 19 9
T S £8 19 93 iy C130 -
8. MINYA v il % 3 4 s 56
% 72 7 50 05 129 149
'S 9% 103 122 185 176 285"
9. DIARE HIEm v (34 ® - 3 3 W 3
R 135 (LT 183 197 282 - LI
1 158 170 200 23 286 333
0. piLsers v 7% & 9 "9 2 167
i R 174 185 - BTy 253 312 360
1 250 268 3th 11 I B YT 517
1. AINYET £L Qu& » L A8 58 3 8
K. I 236 227 324 . 397 459
I 259 276 325 382 466 550
12, BASHTUL EL SBAK pf 3. 25 30 ¥ At M
R 138 L1 54 63 n L]
: 1 65 N 8h a8 ous 136
13. EL QEMAYAT v B 26 3t i 43 A9
oTAL v £01 653 776 946 1,22 1,320
' . 1,820 1,835 2,151 2,509 . 3,681 3,588
1 1,322 2,588 2,927 3,458 4,203 k,&85 -,_
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3. Water Consumptions and Water Demands

_The water consumption is defined in the stu&f as the quantity of water .
to be neéded by cohsumeté, while the demand refers to the necessary

amount of water to be supplied by the Qater:supply System.:

'_The un1t water consumptlons for Sharqua are developed from the crlterla
" of the Mastei Plan. and the actual conditions 1nvest1gated durlng the ‘
._f*eld sutvey._ The future water demands are estlmated on’ the ba51s of

théﬂunit:water_consumptlon and the served populations.

The demand is obtalned from the water consumpt1on and the losses of

Vthe system.

The above water demand and consumpt1on are discussed on the average

da11y basis wiless otherwlse 1ndlcated;

3.1 Consumer Categories and Unit Consumptions

Thé intermediate énﬁlyéié of the'ohgoihq field suivey 6f consumers
indicates that the unit consumption criteria of the Master Plant is
'applicable to the present study, 56 that the unit water coﬁsﬁmptibn
'are discussed on the bas;s of the consumer categorles established in

the Master Plan as foilows._

= Urban domestic,

- Rurél domestic, o _

- Non-domestic . - Commercial,
- Industrial,

- Institﬁtibﬁél;

Non-domestic demands are applied to the urban areas only.
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Urban Doméstic .

*Yriban" refers to the Goveraorate Capital, ‘the Markaz Capitals, and

El Qenayat Town. ‘Urban settleménts totals to 13 in the Governorate.

Most of'the'ﬁfbén-fesidéntSjreiyéén.the pipeéd water éupplycthrdugh‘
individuélwhduse cbﬁnectioﬁs or neighbors' taps, while thOSe.ﬁHO livé
in the- cutsklrts or the suburbs . of the urban area’ hardly have an access
to the piped water - and usé handpumn wells (water—table wells) instead. -
Since the' number of urban standpipes (free. taps) is véry limited. and -
their use is discouraged by the:Markaz office, urban standpipes are.
currently diminishing and will.bé_términated in the near future.
Therefbre'thé present and futufé.hrban-standpipe consumers'are included

in the low class houSe-connection users in the study.
The urban domestic consumers are classified as follows:

Class A _
High living standard, 3 or more taps, 2 or more WCs,
occasionally with a bath tub, and connection provided

to the sewerage system.

, Class Bt : S _ :
Medium standard of living, 2 or 3 taps, 1 WC or a pour-
fiush squatting-type toilet, ¢onne¢ted to thé‘seWerage

system.

Class Cl.
Low standard of living, 1 tap a household, . pour—flush

squatting~type t011et, occa51onally connected to thp

seWerage system.

The futuré unit water demands by category and class are presented in

Table 3.1.:"
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Rural Domestic 1 - : R :

nRural" refers to-the villages of .the Markaz, - - P TTN
Accordxng to the 1976 Census, 97% households in the rural area have no

" house- connectlon and ‘3% households own 1nd1v1dua1 house- connectlons or

¢an use‘nexghbors' taps.' The'present-fleld survey disclosed.that those - . -

consumérs who have no access to house- connectxons rely drlnklng water

oon standplpes or handpump wells and take watér for laundry and animal
uses’ from handpump wells or at canals. -Eveén some oOf the. rural house- >
connection users stlll keep handpump wells to cope with dxscontlnuous
supply and low serv1ce pressure- ‘of the piped water.- Since the connectlon
fee can not be off.ordered by most of rural res1dents;'con51derable part
of served pobﬁlatibn increase in rural shall be coveréd'by'the standpipe:~

supply.

The rural domestic consumers are classified as follows:
Class €l:
Same as the urban consumer class Cl.

Class C2: _ _ _
:Lowest class of hoﬂse—éqnnection use¥s, geperally in rural

areas only, 1 tap, sewage disposed of in field or canal. . -

Class D:

Standpipe useré, méjofity of rural served population§;
Refer to Table 3.1 .fdr future unit demands,
Non-doméstig
The non;dbﬁestic consumers refer tolsUCheconSumers és foicesgzsch0015, -
shops,_and hospitals in urban area. = The rural non—doﬁéstic COnsumpti0n=%~

is assumed to be included in the rural domestic since the former is

insignificantly small.
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Commexcial
The commerc1al are such trades as shops, hotels, and restaurants.
Accordang to the Master Plan,: thé unlt water consumptlon for. the - .
cateqoxy is assumed as 10 - lcd on the total served populatlon.- Thls;
assumptlon will result 1n the ratlo of commerc1a1 consumptlon to:

total urban consumptlon of 7 to 9% in 1983 and 6 to 8% in 2005.
Industr;élt Lia s T -:-f..41:

_This category refers to all factories and manufacturers.

~ For éxémple; Zagazig City holds the following major factories:

- soft drinks,
Co» dcey
- cotton oil'proéessing and: soap,
o= texti 1=e_. {wool and cotton), and
- caétle feeds processing.
The_largefcdttén oil.prdCessing factory mentioned above operates, own .
wélls whiéh are used for processing and doméstiq purpose within_the
premises and no public water supply was undertaken to the facto?y,
seme of the other major factories also have.supplemental supply by
own wells, If an industrial development project is implemented, -
supplemental wells”wili'be ihétélléd for new faétories."The above’
fact and éhe corrent practice in tﬁé area are the basis of fhe as~
sumptioﬁs*of_thé study that the industrial consumptions are 10% of
the sum of the domestic and commercial consumptions in the Citiés
‘where popélatibns exceed 75,050 and gtadual.increase'éf the industrial .
water demand is envisaged up to the yéﬁf 2005. Thus the indﬁstriai

water consumptions are estimated for the following cities only:

- Zagazig and Bilbeis: through the year 2005,

| ‘Aby Kebir B from 1990'§Hr6ugh‘2005,'
Faqus :  from 2000 through 2005, and
-Minyet el Qamh 1 2005.



lgggjtutional

This includes such establishments as governorate offices, educational
institutions, railway stations, mosques, churches, and hospitals. The -
military installations are excluded from the preseht study since no

major military. facilities are located in the Governorate.

The unit consumption for the institutional use is‘éséume&Aas 15% of
the sum of domestic and commercial consumption for Zagazig and 10% fok

the other towns,

3.2 Water Conswnption

As described in the previous section, the water consumption is derived
from the unit consumption and served population forecast. The served
population is categorized and classified according to the methodology

of the Master Plan. (See Table 372 for the classification.)

The summary of water consumptions by Markaz is shown on Table 3.3
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Table 3.2 - URBAN DOMESTIC CONSUMER POPULATIONS 8Y’
CLASSTFICATION AND PER CAPITA DEMANDS

| per _  —
_ . CAPITA : . _[Fagus, Other Cities
VEAR cuass | GOrion  2AGAZIS [P . W genayst
Minyet el Qamh .
{1cd) (2) 3y (2)
, A 80 14 7 -
1980 8 ns 26 25 15
¢ 90 60 68 85
. A 183 - 15 - 7.5 -
1983 B 18 27 26.0 6.
ct | 90 58 66.5 g -
Average (12 led) | (104 bed) | (94 iTed)
: A 185 16 80 g
1985 8 120 28 2.5 165
3 90 56 65.5 | 835
Average {114 icd) (106 1cd)- (95 ;lﬁ:d)
A 190 7 8.5 -
1990 B 125 30.5 27.5 175
‘ cl 90 R 640 82.5 -
Average . (118 1¢d) . (IOB_ilcd}? (96 1ed)
A 195 19 9.5 -
1995 B 130 | 33 285 | 8
cl 90 48 C 6200 )81
Taverage | (323 3cd) | (111 edh | (98 Ned)
A | 200 20 e | -
2000 8| o 35 30 20
o | s hs 60 80
Average (130 1cd) | (116 1ed) [+ (100 1cd)
I A | 205 20 T
. 2005 B | 150 35 30 - 20
| ¢ | 9 45 6o | 8o
Aver_age . "(I'3ﬁ.r'lcd) {120 ch) 102 1¢d)
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Table-3.3  WATER CONSUMPTIONS

®orkaz .- S ‘.‘-"Vefag_%._'?a',"iif Basis -.(rfu‘:f;!av)fl h = L
3 1383 Cogas T isgn 1995 | 2000 2005
et zatane g | e o gisue K6, 410 $9.,917 - | 3,505 | 92,500
s cope|o 12,M5 w229 - | 18,786 | 22,230, | 27,508 32,008 7
5 T MR | s | es,is6 82,147 7] 163,001 - 1. 134,523
2. &L HusEoniva Y L83z 162 3,252 1 3,008 3630 L]
N RCE TN BRI R N R T T AT T
‘ s b 10,356 13,374 16,251 | 9,90 23,376
R I I R I Y T C 2,223 ] 3,467 | - 39h2
oA 7.6%0 B0 11,467 13,834 | 16,881 . 19,853
v 538 fo,548 | 13,688 16,354 20,148 23,595
| n. Faqus T LR R T R T R R X BT R TS
R)to0m T nRes [T | iz.eer | am,ih. | 25,828
T 15,82 | a0 | 22,08 26,8% | w098 | w0280
5. ABU KEBIR ] 7,290 17,880 0,357 | 872 | o us,292 - 1 882
R 4,584 s 6973 | sse | cwean | nLers
2 O R 1.0 | 20,862 | 5,48 | 30,09
6. AbU mAmmap - Y 1. 2,165 2,309 2,685 3,306 T 3,872 - 4,658
% 7.163 8,241 10,834 - 12,812 15,878 : 18,525
L 3R D 13,519 | 16,126 | 19,750 . | 23,083
7. €L IBRAHINIYA ¥ 2,219 2,424 7,800 3,432 EEWIL) - 4,805
T 2,001 2,406 3,163 3,744 4,653 5,403
MRS 5,830 [X57 7,V3% 8,717 0,208
4. HIHYA Y 2,135 3,002 3,736 4,734 5,687 6,899
R 3,438 3,500 5,186 6,153 7,614 8,847
i 6,173 6,943 8,922 10,877 13,361 15;7\6
9. oams mien 0 | 2,620 3,002 13,399 4,313 5,32 4,406
B I 7,37 9,739 11,525 14,284 16,634
1 9,066 10,373 13,138 15,994 19,608 23,050
10. siLacrs | U |- 10.RI9 10,5609 13,750 17,330 21,6720 |7 25,953
' : R 8,30% .- ©.9,h63 12,505 - 18,801, . 18,416 21,375 -
y | e 2,578 2,255 | 32,09 39,886 | w8
. m'u_vn EL Qi gy | - 4,650 5,08% 6.237 7,748 9.563.' ';‘:,'s_sa _
& ] 0.0 12,080 15,562 18,954 © 23,443 27,253
_ Ll 1828 41,160 Co22,199 26,698 33,006 § . 3B
12, HASHTUL EL SOAX y 2,620 2,886 3,502 3,143 h, 381 5,790
- Y YT 7,355 X B L D)
| N WeT) Tsasy |7 eew o | 7.8 [ 9,506 | dt0me
13. €L Qemavar U | 2,738 3,002 3,359 8,373 5,203 © 6,037
o U | 8047z 88,236 17, 884 136,792 169,812 | 206,567
x | 82,132 93,924 123,953 1h6, 780 181,866 | 211,671
Ty frsgor | as2,200 231,837 283,572 | 351678 | ws it
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3.3 Water Demand

' The water Demand is the quantity of water to be supplied by the system:

. they consist of the water consumptions and the_lbsses of the system.

VThe amount of the system losses, i.e. leakage and other unaccounted-
for water can not be exactly determlned due to 1nsufflc1ent infor-.

. matlon on operatlon and lack of measurlng equlpment..'
However the fleld surVey 1nclud1ng 1nterv1ews to the system operators

. suggests that the losses is falrly high, For the study, the follom-
'ing assumpt1ons are made on the losses of the water supply systems in >
'the Governorate.

Table 3.4 SYSTEM LOSSES

{% of demand)

N : | TARGET
HATEl;OEgPPLY CURRENT it S
' ' : - By 1985 By 1995 - - By 2005 -
‘Mousing Dept. 30 25 20 18
Abbasa System/ 40 a0 1 . 25

City-owned Systems

Thus the demand is obtalned by comb1n1ng the water consumptlons and
l'the system losses, and 1t 1s shown in Table 3. 5 Water demands by

each Markaz-are summerized in Table 3.6.

Maximum Daily Water Demand

The preceedlng d1scu551ons are based on the average dally demands,-‘
though the maxlmum dally demands are needed to determlne the capaclty
-'_of a water treatment plant, transm1551on malns and 1ntake fa011ities-
In estlmating the max1mum daxly demands, the peaklng factor 'is assumed
-as 1.25 for both the- urban and rural demands. Refer to Table 3.7 for

‘the maximum daily demands.
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Table 3.5 WATER DEMANDS .

(m*/day)

E£EéE k : RN
Consumption
 Lc§$¢§'_' .
Démand

Héx;fbailjfﬁémand"

Rdral _
COnshdbtidﬁ»'i
Losﬁeé' o
demand
Max. Daily Demand

Total

:Ccnsumﬁtion :

Losses o
() e

Demand

Max. Oaily Demand |

1983 1985 | 1930 1995 - 2000 . 2005

80,472
53,647,
134,119
167,652

82,132

48,229
130,361

162,954

162,604
101,876
S (39)

264,480

330,606

88,296 o7, B8k

860 7y,
147,158 - 179,808

183,950 ' 218,934

123,953

68,863
192,816
241,022

- 93,92k
52,191
46,115
182,645

231,837
140,787
(38}
372,624
465,782

182,220
111,083
- (38)
293,273
166,595

136,792
- 58,627

195,419

244,276

16,780
: 5h3i63:
200,907
2515178

283,572
112,790
- (28)

396, 326

495,454

fsé;éli

72,775
242,587
303,235

181,866

67,105

249,071
311,216

451,678
139,880

(28}

491,658
687,018

614,451

206,567
68,855
Q?Eskzz

364,277

200,671

62;521“ "
274,192

342,741

418,238
131,376
{24
549,614 -

& Inc!ding3ﬁon¥doméstié demands .

%% Percentage of losses to démands.
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{Average Daily m®/d)

| MARAL 1983 L i98s S o1e90 . | o agss 2066 - 1005
1. €U ZAGAZIG vl s6.00s | 60513 97,350 | 85,596 107,864 123,360 .
.1 20,892 a5 | osie 1o, 9,050 | N4
. .l ai3er ) #2887 | hes.tda 17,357 nzass | igest
2 e nusemiva o u bl seas -1 o ) nisy Tl wgr EERTTI Rt
. o N easy o) Tiaggn | aslsszic | 8,80m « 23,213 25,25
) vl a5 ) agae- | w200 | 23001 28,495 | 3t.168
3 karmsaon o b aes |00 | ader - | 380 Cneer . | osase
a8 273 w502 | 19,102 19,437 e | 26,20
L .l 1581 17,58 22,869 23,363 18,783 31,460 -5
A, Fadus w. | 9,007 e | s 12,373 17,063 | 19,269
N A EED 19108 35,163 13,573 31,820 WA
‘.l asme | 28,850 37,075 18,352 AB,683 1 53,706
5. AU KEBIR v 2080 0 13,033 | J1n.aas 18,163 21,817 24,243
' R.A 7.8 a,987 |l ouga. | u,0e sy o | 15,833
i 9,090 | 250 28,867 13,803 . 36,408 40,076
6. ABY HAMMAD v 3,608 3,848 5,475 5,734 5,531 6,017
R. | 91,938 13,735 18,857 18,103 12,683 14,700
S N 1 17,583 22,832 | 23.037 8,218 . {30,170
7. IBRARIMIYA v, 3.798 TH_GhD - 4,670 4,903 5,817 ,.6'.-5,67'
: R. 3,502 4,010 5,282 5,349 6,651 7,104
i 7,300 8,080 3,952 10,252 12,538 | 13,60
8. HIHYA v | dss8 $.003 6,22 6,763 sozh__ | -9us
= ol s | 568 | 8,84 8,776, 16,817 - | 0,296,
_ i. ) 0288 | 5w 18,870 15,439 19,061 20,995
9. otars wren U1 8,37 5,003 5,465 | 4,356 7606 0 8,m
a b 9.20 9,828 12,985 | inssh | 12,855 0] 20,38
r. | 15 14,831 18,850 - 20,662 - 25,561 - | 18,887
10. BILEELS o. | 17,385 19,182 2,917 24,760 ‘39,618 16,604
- . 4 11,870 12,625 16,623 18,501 13,070 26,067
S .y 2523 | 3180 39,590 43,261 53,691 60,674
in.omwvET eL @ . 7,750 | 8,41 10,395 11,063 13,661 16,784 .
R ) oesae | 6,107 21,283 23,693 19,364 13,235
R O B TR AL 31,578 34,756 \2,46¢ 50,019
12. WASHTUL €L s0Ak y. Y- 4,367 | 4,810 | s.837 5,919 7.087 7,710
R | 2,933 3,80 | 4,188 4,608 5681 6,488
Tl 7300 7,950 9,986 - 10,527 12,768 18,164
}3. EL QENAYAT v. | &,5¢8 5,003 | 5,868 g5 13 | st
TOTAL £385,119 17,158 179,808 155,419 342,587 . |275,812
n.§ 130,361 166,015 |aga,816 {200,907 - 29,01 278,192
264,080 | 193,273 332,624 136,376 491,658 549,614
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Table 3.7 MAX DAILY DEMANDS

o ; ‘ o , (m¥/day)
A b ; i AT :
: 1983 1585 1330 | ; i3ss 2009 L2005
tevmene v | e 13,216 96,688 | ¢ tee0es | Tusnasae | iss 208
: R | 25,365 23,64 39,098 |7 yedes 1. some | 5338
z 1. | 9k toz.80 |  u35.828 | wneor | isyene | do2.s38
2. EL HUSEINIVA V. ‘3.7'9'8‘ : l.d{?é’: 691 Csass | £,483 1,391
f e dsan st | asancil a0 | 290w 34,568
RS N BT z‘;';'g"_;'; Jocanssad | s ] 35,574 38,959
Laafssen v | 3o 3,848 8, 621 b,863 5,834 6,570
.9 BT, 18,128 23,890 wan | 36,085 12,155
! o ETRT 21,974 28,61y 29,208 35,979 38,915
s, '“Q;US vwli ” ’:559 !i;};g ' 15{33{) l"g‘.a}h 21,324 24,086
: R § 20,392 23,865 Cas | ek 33,528 43,007
: b e | 3606 s | Cwane | eo.ss 61.131
5. A8U KESIR o o ivsoes | reis | auss6 | 260 2,21 30304
[ A, 4,50 10,984 1,527 1 ua ss 18,234 19,792 |
i o ] aams 2000 4 36,083 37,254 45.505 50,09
. Asimvewo | enn ndlo b s.sen 5,918 6,91k 1,5%
L R. | th,933 1206 | a2 | aas3e | . 28,36 30,815
R N BT L 31,973 28,165 _ 28,197 35,268 38,501
T R 5,050 5,833 ° 65129 1,34 8,009
R %8 AL 5.013 6,603 6,686 8,327 2,005
: . 3,126 10,063 12,481 12,815 15,673 17,014
4. HiHvA v b 5698 6,258 7,78 8,A58 | 10,155 11,459
. A, 7,163 8,210 10,804 10,370 13,596 th, 745
i A YT sk | assas | pe e 23,751 26,248
9, H1ARS NICK v, 5,859 (XL 7,041 L.820 . 2,508 10,526
R ] nsie 12,284 18,232 18,008 22,319 25,43
; P 18,539 210413 25,828 30,827 | 36,109
o, siisers . | 21,506 g8 | s | 30,800 2.0 12,155
: r | 15,082 | o 20,84 33,126 8.5 | ye.s8
R W BE TR 39,360 hg,438 | sh.026 67,14 15.839
1. miNver ec i y | g gas C_doser 12,998 13,89 12,076 | 26,380
o | 14930 20,133 26,604 13,616 36,630 P LA
i ) ases | s 39,598 43,48 $3,706 62,624
2. M§"TUL £ SOAK y. o sas3 :__‘;ldl";"i_' 7 256 _21.35% 8,859 4,650
— P 3,925 5,18 5,760 2002 | 8,08
il B2 RECRLY 9.938 12,482 13,159 15,361 12,705
e ey g gag 6,254 2.681 1,820 9,291 | " 10,061
ToTAL .| 187,682 s Lo oo b msan | owdns | swen
Ca ] 2.5 iz fes )0 2002 | 251178 B LERC TS Nl U 0.1
cr ) osegee | 366,595 wesasz | tesast’ | emdsi | o esrm
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4, Conclusion

The study is concluded as Tbildﬁngf"“"‘
: e rgl e
" The pOpulation of the study area is estlmated to 1ncrease
from 3,048, 000 in 1983 to 3, 948 000’ by 1995 and to 4, 385 000
by 2005. SR ' ;

The servéd populat1on in rural w111 1ncteasé to 2,509,000 "

(85%) by 1995 and to 3,565, 000 (100%) by 2008, The irban
sexved populatxon w1ll lncrease to 946 000 (100%) by 1995

and to 1 320 ooo (100%) by 3005, et AR
The water demand is ést1ﬁated ‘at about 264 000 n /day on -

an avetage daily demand basis 1n 1983 and increase to about
396,000 m’/day by 1995 and. to ‘about’ 550,000 msfday by 2005.
The estxmated water demand 1n91gn1f1cant1y d1ffers from the -
future requirement by the Master Plan., - A comparison is made

between the two estimatés as follows:

1985 1990 1995 2600 - 2005 ('000 m /day)
JICA Study  293.3°  372.6  396.3  .491.7  549.6 B

Master Plan 272.3 . 322.8  370.7 . 435.% .

This difference is due to increise. of rural house-connéction users.
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I. GENERAL -

In the Sharqua Governorate there ave thO water sources of water
supply systems, that ls, canals and groundwater.' Exlst1nq water
'sources have been managed 1) by the Governorate a4 Abbasa - System,
2) by the HOUSlng Department whlch malnly cover ‘the southern rural
aréa of the Governorate, and - 3) by the citiés (Markaz capltals)

having 1ntake and dlstrzbutlon fac111t1es.

Brdadly CIéésifyihg ekisting Caﬂals in:the Governorate, they consist -
of 1) canals originating from El Raiyah El Taufiqi Canal like Abu
Alhdar Canal, Muweis Cahal; El“Hénut Canal and so forth, and - '2) canals
diverting from E1 Ismallxa Canal like El Wadi Canal, Faqus Canal, El
Saidah and the llke. Almost ex:stlng Canals £low from the ‘southwest .
area to the northeasi area of the Governorate, ‘and eventually the
canals flow into the Manzala Lake located at the northern aréa of the

Governorate, although onlyrEl Ismailia Canal flows to Ismallra city. .

In ‘and adjacent to the Governorate, Salam Canal and Su]he1ya Canal

are under conbtructron for the completlon in 1985 The former diverts
from Damletta Branch of the Nile River near Fariskur city 1écated
between Damietta and Shirbin city, for'irrigation of the northern
coastal érea'and Sinéi. The larter'branches from Ismailia Canal to . .
1rrigate and cultlvate sulheiya desert which pro;ect has already started
by one of the natronal companles under the xnstructlons of President

Sadatt.

From the v1ewpo1nt of . utlllzan canals' water, the followrng features

are characterlzed E

1} Two kihdg"bf'cahhléiare operated at present; one is irrigation
‘canals and another drain canals for wastewater,

2) - To use water mdré_éffectively, the drain canal water is added
to the irrigation canals, as far as the water quality is

acceptable for irrigative use, and
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3) canal flow is periodicaliy stopped for about a month a_yéar
during December to Janvary for the maintenanCe'of'canals,'

except for Ismailia Canal.

As studied in the separate report on the Water Rescutces, the ground~.
. water 1s wxdely utilized in the Govérnorate. Even the treatment plants

which treat canal water keep their own_groundwetér sources as their

standby for when the canal water flow is‘stopped;=tnese'standby sources. ..

_ have to be operated not as the standby but permanent facility to meet

the present shortage of water.

NOWadays, to strengtheén the capacity of Abbasa System ‘whith was
Orlglnally planned to supply watexr to the areas' that had not their
own facilities, many groundwater stat;ons are operated for. supplylng
water into the: p1pe11nes. More than 80 groundwater pup stations -
managed by the Hou51ng Department operate 160 wells scattered mainly
over the southern rural area of the governorate where the Department
is responsible for potable water supply. In addition, almost all
cities also have their grbundwater stations to cover their own

territories wholly.

The charactéristics of the groundwater in the Governorate are as

follows :

1} As a comparatively abundant'aQUifer, a gravel layer is located
under about 30 m depth from the surface,

2) At almost all sites, the groundwater'conteins iron and
manganese, although the water qua11ty is fit for drinking

purposes, and

3} - The groundwater in the_northérn’area of the Governorate is

not fit for drinking due to salinity.



11. - CANALS
1.  Existing Canals

The' ma)or canals wh1ch flow 1n and ad;acent to the Governorate are .
d1V1ded into two groups accordlng to their sources 'ore iak1ng water o
from El Ralyah El Tauf1q1 Canal and another from Ismazllya Canal B
Muweis Canal belonqs to the former group whlle El Wad1 and El Sald1ya
to the latter, Faqus Canal, though orlglnating in £1 Ralyah Bl "'

Tavfigi Canal, receives water of El Wadi Canal, a branch of Ismalllya'

Canal,

The water quallty upstreams of Hanut shown in the attached drawzng 13
kept well as 1t does not recexve any wastewater d1scharge, but at _
hanut, it recelves a substantlal amount of both domestlc and agxlcultural
wastewater, resultlng in deterloratlon of water quallty. Examlnatlon

of the conduct1v1ty and chlorlne concentratlon shows that they change
from 600 pS/cm, 83 - 110 mg/l between Bl Zagaz1g and Kafr Saqu to

1,500 V¥S/cm 246 mg/l at Hanut and 1, 600 us/cm, 260 mg/l at Dafau,
indicating an obvious 1ncrease of the values or notable decrease of

the water quallty.

ismailiya Canal is'bfanched'from the Nile River at'Cairo, flows . to the
northeast and runs about 50 km dlstance through Shargiya Governorate,
approx1mate1y one third of the 130 km total length from Calro to
Ismailiva., It turns to the east after crossing the Governorate

bounﬂaty near Abbasa and_reaéhes Ismailiyé.

El Wadi Canal is branched from Ismailiya Canal at Abbasa; flows thrqﬁgh_'
the city of Abu Hammad and discharges into Faqus Canal at Abu El Akhder.
A puMp'staticn located on the way pumps wastewater to the 6ana1;

‘Another station is planned to be installed in the’futufg.

Deterioration of the water quality will be alwost inevitable.



El Saidia Canal is als6 branched from Ismailiya Canal, at ajpoint'cIOSe...
to.that of El Wadi Canal and then flows to the northwest, passing by
the east of Faqns City.  The canal does not receive wastewater. . *-
Faqus Canal 1s the downstrean part of Bahr Abu El1 Akhder Canal a
branch of MUWElS Canal, the name be1nq changed on the way, and reaches
Faqus Clty. Ic merges w;th El Wadi Canal which has recelved wastewater -
and further downwards it will recelve‘more wastewater from a planned
pumping statlon.' Degradatlcn of the quallty will be forecast-thh

certalnty.

El Samana Canal, branched from'Faqus Canal at Faqus City-area, flows to
the north to E1 Huseinia City. Beside the magor canals as descr1bed
heretofore, a number of minor canals btanched from them run across “the
area lxke trees branches and boughs. Also the draln canal systems o
whlch collect wastewater from habltatlon and dralnage from farmland

run in a 51111ar way as the canal systems supplylng water.

The exlstlnq canals are shcwn in Flg—l; and dlscharges at veriocus

points are tabulated in Table 1, respectlvely.



2. canals under Construction .

Two canals, whlch are planned by the Mlnistry of Irrlgatlon and are
under construction, pass through the Sharqua Governorate as shown on
Fig-1. The canals are named Salam Canal and SUIherya Canal and the
forirer runs in the coastal area of the delta end the 1atter, branched

from Ismailiya Canal, runs thréugh the area ‘between Cairo and:ISmailiyd

cities,

Salam Canal i& p!anned to 1rrlgate about 263, 000 ha (650 000 acres)
consisting of 81 000 ha in the northern coastal area of the delta and
182,000 ha in S1na1 area. . The constructlon of the canal was commenced
in 1981 and it w111 be completed in 1985, as the first stage construc—
tion, reachrng Suez Canal, The second stage w111 be executed w1th the
construction of the 1nvert szphon to cross over Suez Canal ta supply
water to S1na1 area. The headwork of the’ rlver—mouth of Damletta
Branch, a branch of the Nile River has been constructed together with

the barrage to prevent the sea water intrusion.

The diverted water of 9.5 million m3/day (110 m3/sec) flows into the
canal through the headwork by gravity. Aat a point about 12,5 km
distant from the headwork, Srou1 Draln Canal water of 1 5 m3/day 1s to
be added into the canal flow, and Hadaus Drain Canal water of 8 0]
million m3/day also will be pumped 1nto thé canal The systen is

shown schecatically on ‘the attached drawing.

Sulheiya Canal branched at the downstream of - the left bank of- Ismalllya
near Abbasa Treatment Plant has been constructed since 1980 for irriga-
tion and cultrvatlon of thc so-called Sulheiya desert located close

to the northern obllque 11ne of the Nile Delta.

The' water conveyed through the canal of 83. 3 m3/sec w111 be served to
7, 000 ha (190 000 acres) located along 32, 0 ki canal length. The
construction of the canal is expected to be completed in 1985,

Sulheiya Canal is not supplied wastewater by any drain canals.



The ambunt of water listed in Table-2 is already cduntéd'in the £lév . -

of Ismailiya and Sulheiya Canals.

' Table-2  Améunt Counted in Canals for

Industrial and Potable Water Projects

No. ' Afea _ ' Source ' “Amdunt
' (i3 /day)
1 The Greater Cairo fsmailiya Canal 2,000,000
2 10th of Ramadan - do - 300,000
3 abbasa Plant do 400,000
4 Shargiya Covernorate ' _ao : .. 200,000
5  Ismailiya City | do 600,000
6  Suez City ' | do ) 750,000
7 port Said City . do o .759,000 
Total 5,000,000 m3/day

{57.92 m3/sec)

3. Quality of Canal Water

As the guality. of the canal'wéter is studied in the separate Working

Paper No.2, it is not described in this sectién. -



III. ' GROUNDWATER

1. Utilizatioh of Groundwater

The wells for water’ supply are overwhelm;ngly concentrated in the
western and southern part of Sharqua Governorate; The groundwater
- station at Dldamoon 1n Faqus Matkaz 1s the northexnmost one in the

Governorate.

The number of well systeﬁs suppiyihg'watéf:is BIfof'cifies, 14 for
the Abbasa System and 82 for towns and v111ages. The towns and
v111aqes' 82 systems are placed under the managément of the govern-=
orate's Housing Depértment. Each station con51sts of’ a'pump statlon ‘
and a few wells which are used in turn. For almost all pumps, a

pumpset unit is 1n 20 - 25 1/sec capacxty range.

2. HWell and Aquifer

Wells in the above mentioned stations are mostly of 200 - 300 mm dia-
meter and the depth is about S0 - 60 m, more or less similar for alil
wells in the area. A strainer covers a length of about 20 m long

part at the bottom.

Available literature report that k values {permeability ¢oefficient)
are 60 - }00 m/day, but they will differ substantialty dependxng on

the area's geology.

3. Distribution of Groundwater

The groundwater will be divided réughly into 3 levels of quality
concernlnq the conductlvlty, nanely abéve 3,000 usS/cm, between 3,000 uS/cm
and 2,000 yS/cm as shown in the attached drawing.
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As for the chloride (ion) conéentration, the division line is 200 mg/1
and the whole area is divided into the 300 - 200 part and below 200
part, the former approximately coincideing with below 2,000 BS/cm:

conductivity area.

Below 200 mg/l value is detected at the western part, close to the
branch of El Raiya El Taufigi from the Nile, and at the eastern part
where the Ismailiya Canal runs. It will be deduced that the grouﬁdwétef
in those area is affected greatly by seepége of the Nile and the canals®

water.

4. Quality of Groundwater

As the quality of the groundwater is studied in the separate Working

Paper No.2, it is kot deéscribed in this section.
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Tabiefl : -=-WATER LEVEL, DISCHARGE AND SECTION OF CANALS f{a)

_ ) f.?Water-Lévelfb bisbharqe Cross Section?
Namée " High LOW - Max. Min.,- Width - Eleva- - Side

No. of Canal . {m) (m} - -~ (m3/sec) of - - tion of Slope Note:
and : T Canal cCanal
ELocation IR - Bed Bed . -
' (@) . (=w)

1 El Raiyaﬁ El L L : o . o
Taufiqi (Before +12,47 +12.00 40 +7.50 . 132 1/
- Muweis branch) ' L .

2 Muweis Canal  +12,40 +10.50 144.7 34.7 46 18,60 1:2 1/,
(After brahgh)

3 Muweis-Cahal-‘ _ . o _
(Before Abu El +11.30 +9.75 137.1 31.8 46 +7.75 1:2 1/
Axhdar branch) ' o

4  abu El Akbadar . | - |
Canal +10.60 +3.80 46.3 13.8 20 © 47,50 0 112 2/
{After branch) . a

5  Muweis Canal o : .

{In Zagazig £ 9,40 +8.75 111.1 23.1 26 +5,15 1:2° 1/

City)
6 ° Muweis Canal . |
(After - + 4,00 +2.70 21.8 6.5 13 +1.43  2:3 2/
Kawasienr) - ' 3y
7 - El Kasaby Canal + 2.40 +1.80 14.2 4.3 8 +0.15 2:3° 2/
(After branch) : 3/
8 ' Dafan Canal =+ 2.40 1.80 13.9 4.2 9  +0.15  1:2 2/
(After branch) o 3/
% End 6f‘Kasaby + 0.70 +0.45 zero zero 5 -0.20 233 3/
Canal o - o . o _ . ,2/:
10 End of Dafan ¢ 0.20 -0.65 zero zero 1 ~1.46 112 2/
Canal : : _ 3/
11 Paqus Canal +7.60 +6.60 64.35 19.3 25 #4.40  2:3 1/
~ (After branch) _ , . . 74
12 East Wadi Canal + 8.00 +7.00 24 7.2 13 #5.05 213 1/
{supplying to : ' ' 4/
Faqus Canal} . .
13 El Samana Canal + 5.40 +4.50 32,1 4.6 15 42,40  2:3 3/

{After branch) A/
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Table -1~ WATER LEQEL; DISCHARGE AND SECTION OF CANAL (b)

- Water Level = Discharge Cross Section '
- Name High  Low Max. Min. . Width = Elevat- Side

No. of Canal {m) - (m) . Am3/séc) of. or of Slope Note
and : o Canal Canal :
Location Bed - Bed
' ' {m) {m)

14 Paqus Canai _ SR
{After Samana’ +5.42 35.10 5,13 1.5 14 +2.65 2:3 2/

2
Canal branch} o . 4/
15 End of Faqus B
Canal +5.35 +4.50 10.3 7.4 8 +3.05  2:3 2/
16 End of El +2.40 +2.10 nil ail 8 +1,13  2:3 0 2/
Samana Canal ' o .74
17 Ismailia Canal +9.45 +8.90 332 54 +5.46  1:2

(Before East
Wadi branch}

18 East Wadi Canal +8.70 +7.90 19.8 & 15 +5.80  2:3 1/
. (After branch) : '

19 E1 Saidiya
Canal ) +#8.20 +7.715 42 12.6 19 +5.10 - 1:2 E/
{After Canal) ‘ '

20 El Saidiya ‘ - ,
Canal +6.30 +5.50 35  10.5 16 . +3.31 112 2/

21 El Saidiya : _ _ s
Canal . +4.20 +3.50 2i.4 6.4 14 +1.90 1:2° 2/
" (after branch ' ' ’ o
of Brttigh)

Note : 1/ ‘No water Elow durlng per1od end of December'
to around 20th January.

g/ In addition to above condltlon, water level
.is not constant throuqhout the year.

-3/ Hanut Drain water is mixed.

4/ raliadria Drain water is mixed.
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Dimension of Ismailiya Canal at Abbasa

+10.d9_m above sea_ievel

High Water Level (iWL)

[}

Low Water_Lével; :(LWL}' + 9.59 m above sea level

[

'Elevation of Bank +11.60 n -do -
Elévation of Canal Bed =+ 6.10m. = - do -
tidth of Canal Bed . = 54.00 m |
Gradient of Canal Edge = 1:2
HWL +10.09
+11.60 LWL + 9.59 ~ +11.60

{Note) The‘sectioh;denotes the final plan

at Abbasé Plant.

Fig-2.2.3  SECTION OF ISMAILIYA CANAL
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INTRODUCTION

There are ‘three water - supply systems which aré’ called Abbasa system,
Hou31nq Depattment systen and Clty-Owned system in SharQ1ya Governbrate.'
Abbasa system supplylng ma1n1y to rural area is the b1ggest system in

the governorate.

The purpose oE th15 worklng papek is’ to make preSent supply condltlons
of Abbasa- system clear by way of. hydraullc analysis.

METHOD'OF'ANALYSIS L SRS

The Abbasa system con51sts of Abbasa treatment plant, 14 groundwater
statxons, and 5 compact Unlts as water sources. R PR TES S
F1rst1y ba31ng on the 1mermations from the qdvernorate dur;ng the field

survey perlod, the served area of Abbasa system was identified.

Avoidlng compllcated ana1y31s, the area whlch is supp11ed by Abbasa
system was divided into ? areas by dlfference of watey source. These
areas are shown in Flg 1; and water source, populatlcn, and per caplta
consumptlon in each area in Table 1. vPer caplta consumptlon was calcu-'
lated by d1v1d1ng total water product1on by total served population in

each area.

For the hydraullc calculation Hazen Wllllams' Formula was employed and

fo]lowzng assumptlons were made.

i) “C-value of the Hazen-Williams® Formula is C= 110 :
ii) - Elevatlon of the qround surface is same at all dlscharge pOIntS,
iii) 3Popu1at10n data employed 1s as of ‘1983, |
iv) HNo con31derat1on for leakage is made, and
'v) _No c1rculation of water between dfferent areas is . made, except Abbasa

atea, (See Fig-2)



~ PINDINGS

'The analysls revealed followings.gt ) R
1._ In Bllbeis area, Zagazlg area, and Abu Hammad area, sufflclent servace
_ ':pressure 15 obtalned in almost of all V111ages‘ ' "'
2. In northern part of Sharqiya Governorate, Faqus area, Kafr Saqr area,
'and Huseznlya area, not only per capita consumptlon but supply _ )
'  pressure 1s very low comparlng wlth other areas.k_ ‘.g;.-f-
3. In Abu Keb1r area, - H1hya area,'and Ibrahlmlya area, although water.
quantlty by calculation is enough, survice préssure is very low.
Because of unders1zed plpe diameter, villages being remote from. waterf
source'hardly obtain water.

It is really apparent that water supply conditlon is going to be very, P-
severe w1th populat1on growth in -the near future, unless proper counter-

_measure is executed
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 fable-1 POPULATION, WATER SOURCE,DISCHARGE

AND PER CAPITA CONSUMPTION

-, Aréa Populaticn | Water Source Discharge Eer‘¢apita
: : ‘ . L . o N Cohsumpti_on
. | ER R {n3/day) - | = . (lca) :.:-
Bilbeis - 129,534 | Burdien G.W.5. - . 2,851
' Saadat B.P.S, : " 1,469
from Abbasa Area | ..2.160 . )
B Total © = - 7,049 61.4
zagazig 219,755 | Bichet Kayéd 6.W.S, 1,469 '
' Bahnabai G.W.S, _ 1,469
Qenayat G.W.S, i 1,469
Zanklén G.W.5. 1,469
zagazig B.P.S. . |- . 4,320 .
from hbbasa Area N 3,456 o ‘ e
Abbasa "© 377,526 | Abbasa’ Tréatment | Tar,2e80 |
Plant ' L _ _
Total ' ool ases Ul 116l ¢
Abu Kebir | . 232,088 | Mdlemieh G.W.S. . 0 .| o, . .0.469;
Abu Kebir B.P.S, - 10,109
Ibrahiniya G.W.S. 2,851
From Abbasa Area’ | 6,048 _
_ _ Total T - 0,477 | 88,2
Faqus 240,936 | Faqus B.P.S. ' :8,640
_ - | Total . . N 8,640 - 35,9
Kafr Saqr 222,450 | Abu Kebir G.W.S. . | 3,586
' ' Cémpact Unit . 1 4,836
(No.1 - 4) : : : .
o Total .. 1 8,422 31.9
Huseiniya 129,415 | bidamoon G.W.S. : o 5,789 : -
' ' Total ' S 5,189 44.7
Total 1,551,704 o 106,197 © . 88.4-

G.W.S. : Groundwater Statien
B.P.S. : Boostér Pumping Station
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I. GENERAL

The study for Sharqiya Water Supply System has bean carrled out £61 two .
years. 1983 to 1984 by JICA study téeam.  During the first year 1983 the
Long Term Program was studied, and successively for the second year 1984
the First Priority-Phase Program which was selécted from thé Long.Teérm
Program as é'prdjéct'td be implémented most urgently was studied.

As the leakage sutvéy was to be studied within the First Priority-Phase
Program according to the séope of works,. leakage ratio obtained in the
Beheira and Xafr el Sheik Governorates was used for. the Long Term Program

study due to lacking reliable data.

At the end of the first year's schedule, preparatory works and executlon
plans were discussed, as in details as possible between JICA team members
and Edyptian counterparts. From the detailed discussion, Egyptian
authorities concerned have made workable preparations for the survey

works and substantial contribution throughout the survey periecd.

The local preparations and contribution consisted of the followxng
matters in accordance with the aqreement concluded from the discussion
stated abovg : _
a)  Manpower composed of one engineer, four technicians and twenty
~ workers, |
b) - Pipe materials such‘as valves, pipes, fittings and accessories,
c) Transportétion conéisting_of two 4-t6n-ttuck$, and

d) Budgetary arrangement for miscellanecus expenses.

JICA sfudy team arrangéd the undermentioned matters on the basis of the
agreement i _ '

a} Engineers and 1éékagé'survéy'expeft, and

b)  Vater meter and incidentally necessary equipments for the

surveys.
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The leakage survey was carried out in.close cooperation with Egyptian
authorities staffs concerned and all members who engaged in the surVeyQ
Especially the fruitful results were. obtained with every effort and

coordination of counterpatts described beIOw-z

Eng. Abdel Hady Abdel Razik Hassan '
Director of Abbasa Water Treatment Plant .

“Eng. Ahmad Kamel Mohamed Atia Mowafy
-Chief. of Mechanlcal & Flectrical Section of Housing Department :

of;Sharqiya Governorate

Eng. Fahmy Amin Schetany
Chief of Utility Section of Zagazig City



II. FIELD SURVEY
2-1 Outline

Generally, system'losces consist of a) losses from faciiitiés.like
leakage from pipelines and structures, and b} admlnistratlvely deducted
consumption for water chatge such as 16sses originating from damaged
service p1pes_or taps which are asked to be repaired but npt repalred

yet.

Such administrative losses are not deseribed - in the present report,
although the said losses are still one of important factors for
conSLGerng accounted—for/unaccounted for ‘water. In add1t10n, leakage
from facillties such as treatment plants and reserv01rs is not stated
because of being negligibly little compar1ng leakage from p1pe11nes 1n |

any cases,

The - leakage survey of pipelines. were catrled out in 9 sites selected from
urban and rural areas from May to August 1984,_although one ‘site of urban
area, that is, Midan Montaza of Zagazig city was unable to ba surveyed

due to difficulty of dewatering and submérgence of the sensors.

The Ramadan, in other'words;.thé fast'seasén-Of'Hoslem was conformed to
awong the people from 1st to 29th June this year. As the survey was
commenced from the end of May, therefére, some patterns of water .

consuming during the'Ramadan.ﬁere qbtained as 24 hour living mode.

Before the water flow observations, it was said that the peak of water
demand would supposedly cccut not in the morninq but 1n the evenlng
.during the Ramadan because oE their living type of Moslem. Contrary to
an expectatién which had locally been considered for a long whlle, such
patterns were not obtained from the survey, It was obsérved that water
was ob910u31y consumed in the early morning, say 2 a.m. to 3 a.m. during

the Ramadan.

The survey results are stated below in oxder of Zagazig city, Housing
'Department systems and Abbasa, system, although the executed field
surveys did not always_follow this order,



2-2 Survey Equipment and Method

Pipelines of.the water supply éysteﬁ in Shargiya Governorate are mostly,
95 % of the tctal'length; of asbestos cement. Steel pipes are used only
for limited locations like c¢rossing the canals and roads;raﬁd cast iron -
pipes used as the trpnk mains are the ones which were laid whén’ﬁater:_
supply systems were initially founded many years ago.

The équiﬁmént:and methods for leakage survey were selected, as detailed .
in the fdlloﬁing'sdbseétions. cOnsidefinﬁ mainly'the primary purpose, the

avajlable time period and the personnel's experience and capability.
2-2~1 Survey Equipments

As the survey equipments were to be arranged by the survey team itself

acédféing tb the agreement, basically their kind and number were sélected
in consideration of a) survey term (May to August 1984}, and b} number of
engineers éhgaging in the survey ahd ¢) the survey sites mostly remote -

from urbanized area.

The direct purpose of the survey was té estimate thé_ratﬁo of ‘leakage to:
supply quantity for pipelines, Every selection of equipments necessary

was carried out from the conditions stated abové. They are listed as

follows : -
Table-1 EQUIPMEﬁTS TRANSPORTED - FROM JAPAN
Name Type  ‘Market O oty
Water'Metéf'  Portab1e‘éﬁpérs0nic Fujl Electric Co., Ltd, . .1-set
Flow Gauqe. © . 81it and Notch . Fujl Léakage Eguipment - - S
o - o _ Co., Ltd, . : . .1 set

Pressure Gauge Bouldon Tube . . = do - 10 sets
Leak Detector  WL-200 & 91 - do - 2 sets

- do - ~ Stethoscope : 7 -:4_do - _" .5 segé

Box Locatqr “F-SO . - . '_ - do - o :__2_set3




2-2-2  Survey Method : L [ R R

Initially Plénned‘ﬁethOGK'

In order to make distinction of the léakagé'sdurCes betwaen .the mains;
secondary .mains and service pipes, the following steps were tested at the

beginning of survey,

Referrinq Fig 1 the method w111 be ekplalned. Leakage from the pipes
was scheduled to be measured by the following three steps._

a} when all valves of tﬁé‘sgcbndaty_mains bténghed from the main
.are closed, the flow indicétes-the'leakagé'bf the main,

b)  when all valves/bocké of'the.séfvice pipes are closed and all. .
V§IVes of the secdndaty'mains are opened, the flow indicates
the leakage of the main and the Secbndary mains,

¢} - when all.service taps are closed, and all val#esrdf_the
secondary mains and all valves/cocks at the service pipes are

__opened the flow indicates the leakage of the main, secondary

wains and service pipes.

However, shottly after commencing preparation of the maps of survey
areas, thé following matters as to the housing in urban areas were found

from the field surveys:

- a) - Most .6F the housing até-épartment houses of several stories
~ bigh, .. : . o :
b) a service pipe for an apartment house buildinq is branched into
a nunber of connections with stop valves and water meters, and
e} these pipeworks are installed in the so-called "wellhole® of
 the building.

Servxce pipes, tapped from the maln and laid underground for a dlstance
of a few meters. rise aboveqtound and are led.to. the wellhole, Each of
the branched connectianis_fiXed on the walls of building, exposed in the

alr to lead to the respective apartment house.



With such a system, leakage in the servicé pipes in easily detectéd and
immediately corrected to revent damage. Except for leaking taps leakage
on’ the part of the service pipes can be taken out of consideration.” .

Noticeable features of pipelines are:
‘a) - Secondary mains valves are shown in Fig- 2 are not instalied,
b) Valﬁes/coeks of séfvice pipes are not set ex&ept cocks of '
branch saddles, and no saddle boxes are installed upon the
saddle; '

From thesé findings, the planned survey method stated above was found to
be less impracticabie than antlclpated ‘Therefote stéps'tékéh-for every

case were as follows:

a) Preparatoty works.
A pipeline map" for the surVey area was made and checked of
: conférmlty-with-the"ex1sting ‘conditions including the pipe
sizé, location. of b¥anching and tappingg'nuﬁber'of'connectibns.
etc. Also some p01nts of branching and tapping were test-dug

randomly for visual inspectlon.

b)) Preliminary survey.
Using the stethoacopes'énd leak detectors, every pdint of '
'branch/tapping was detected of sound of possible 1eakage. To
' avoid the interference of traff1c and other’ noises, the work
‘was carried out mostly around and after widnight.
c) Flow and Pfessure Measuremént.

- The’ flow meter recofdeé the flow rate, in terms of liter- per
second, every 10 mlnutes automatically._-The pressute was
measured hourly at a tép'lodafed neéf the end Of'ﬁéin; A set

“of survey was ‘made on 24 houvs continuoﬁs basis during thCh,’
around hoon , all the ‘service Valves/cocks were closéd
- completely by the 16681 workers. The bpefatién took ohe to twO

hours usually.
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