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Introduction

- Surveys have been .carried out:in. order to study the condztlons of both

the. surface water, mainly of canals, and the groundwater of wells.
1. ﬂain'Ppibts_of Sqr@éy -
1.1 Surface Water of Canals

1.1.1 <Canal Map (Fig. 3..3)

A canal map was made based on matérials on- the existing canals which had

been collected at the Irrigation Department, as shown in Fig. 1.
1.1.2 Reconaissance of Canals

Referring geographical maps are on a'1:25,000 scale. The team recon-
noitered the major canals of interest for the study and confirmed the

'vélidity of available maps.
1.1.3 Checking Water Quantity and Quality

Simvltaneously with the reconaissanceé mentioned above, approximate
measurement of the canals® dimentions, flow rate and water quallty
(ma1n1y of conductivity and temperature) were taken at the najor p01nts

of canals, Thé p01nts, 19 in all, were also photographed for reference.

Those p01nts are shown on Figq, 1 2 and the resulting data of water quality

and quantlty are listed in Table 1-1.
1.1.4 Observation at a Fixed Point

To study the daily change of & canal, the Muweis Canal was selected for
observation. From .28 Aug. to 12.Sep., 1983, 14 days change were:
recorded at the flxed point, a brldge 150 'm upstream ‘frém the Sharqiya

Club where the team s office was 1ocated



The observed and méasufed data were the flow section, flow rate and water
quality (conduct1v1ty, pH, watex temperature) as listed in table 2.

Other data of qual1ty were analyzed also by the Hydrochemxst
1.1.5 Reconaissance of Réﬁ Canals

TWo éanals_are noﬁ being_éonStfubEéd:ﬁnder the iffigétion Department's
'ménagemént. One is tﬁe'suiheiYa Cahél brénéﬁed from the Ismailiya

Canal and runnlngralong the southeastern border of the governorate.
Another is the Salam Canal, branched fr0m the N11e malnstream and runn1ng

along the northeastern tip of the governorate boundary.

The two canais; shown'also'in Fiq; 1-1.

1.2 Groundwater
1.2,1 GIOundwater_Stétioﬁé Map -

The public water'supplies in the gévéinorate are composed either of
treated surface wéter or of groundwater. A map showing the existing
groundwater stations (wells with pumping stations) has been prepared.
Fiq. i—3jshows‘the'lQCation 6f all éroundwater stations'and on it, the

areas which-are using‘gfdundﬁater are élearly recognized,
Table 1-3 classifies the groundwater stations oﬁ-spebific fFeatures.
1.2.2 Groundwater Quality

' Thlrty (30) wells of the above mentioned groundwater stations were
investigated for the water level4rwater quallty and other features.
As all wglls are 1nstailed underground, .the water level ofhonly'a
few wells was héabutéb1e. ‘As for the water qﬁality, ﬁowévér, it was
found that'COhduEtivity} pq,iRpH.and Water.témperatufe coduld be -
measured on the spot, whlle the concetratlon of chlorine, iron, etc.

were analyzed later in the fxeld 1aboratory.



Fig.! 1-4 shows the location of the 30 wells and the result of measuteménts
are listed in Table 1-4, '

1.2.3 Collection of Geological Informations

L1m1ted 1nformat10n on the underground geologlcal condltlons are readlly
'ava11able. The wells used for water supply are: mostly between 200 = 250nm
in diameter and 50 - 60 ineters 1n depth. Based on an analy31s of actually
sampled soils at’a Well a columnar section was Pidtured: and 1t was comp—
paréd with the ‘available data obtalned-at the-M1n13try of"Irrlgatlon.‘ ‘ns

the comparison shows, the columnar séction was more or less similar to&-
the available data. ' ‘ . '

Fig. 1-5 shows the underground s0il structure, existing generally in the

study aréea.
1.2.4 Pumping Test
A pumping test should be made, usuvally before the start-up of a newly <

constructed well. This practice is not present here, however, and except

for the result of a drawdown test, no information has been fouid available.



2. Summary of Findings_

The facts found in the field study will be briefly summarized.
2.1 Surface Water (mainly of Cénals}

The c¢anals are mapéed'on Fig. 1-1.

All canals flowing in or through'Sharqiya_quernoréte originate in the
wainstream of the Nile River. Except for the Ismailiya Canal, which
heads to the east, the major canals run northwards and discharge into

Manzela Lake, and collect inflows of tributary canals on the'wayt

The major canals are divided into two groups according to their sources,
one taking water from El1 Raiyah El Taufiqi Canal and another from
IsmailiYé Canal. Muwei Canal belongs to the former group while El Wadi
and El' Saidiya to the iatter, Fagqus Canal, though originating in E1 Raiyah
El Taufiqi Canal, receives water of El Wadi'cénal, a branch of Ismailiya

Canal.

Muweis Canal-is a braﬁch of E1 Raiyah El Taufiqi Canal, Branched at Benha,
and flows northwards through Minyet el Qamh, El Zagazig, Hihya and Kafr
Saqr Markazes. The mainstream changes its name to El Hanut Canal between
Hanut and Rasaby, angd to El Dafan Canal from Kasaby downwards, through
San el Hagar, to Manzala Lake. The water quality upstream of Hanut is

. kept weéll as it does not receive any wastewater discharge, but at Hanut,
it receives a sitbstantial amount of both domestic and agric&ltural waste-
water, resulting in deterioration of watef quality. Examination of the
éonductivity and chlorine concentration shows that théy change froém

600 jis/cm, 83 - 160 mg/1l between El Zagazig and Kafr Sagr to 1500 s/cm,

246 mg/1 at Hanut and 1600 Jis/cm, 260 mg/l at Dafaun, indication an obvious

increase of the values or notable decrease of the water quality.

Ismailiyé Canal is branched from the Nile River at Cairo, flows to the
northeast and runs abéut 50 km distance through Sharqiya Governorate,

approximately one third of the 130 km total 1éngth from Cairo to Ismailiva.



It turns to the east aftér crossing the Governorate boundary near Abbasa

and reaches Ismailiya.

El Wadi Canal is branched from Ismailiya Canalzﬁt Abbasa, £lows through
the city of Abu Hamﬁad and discharges into Faqus Canal at Abu el Akhder.
A pump station located on the way pumps wastewater to the canal, Anothex
station is planned to be'inStalled in the futufe.- Deterioration of thé
water'QUality will be almd$£ inevitable. El Saidiya Canal is also
branched from Isméiliya Canal, at a point close to that of El Wadi Canal
and then flows to the northwest, passing by_the.east of Faqus City. The
canal does not receive wastewater. Fagus Canal is the downstream pért

of Bahr Aou el Akhder Canal, a branch of Muweis Canal, the name being
changed on the way, and reaches Faqus City. It merges with El Wadi Canal
which has received wastewater and further downwards it will réceive more
wastewater from a planned pumping station. Degradation of the quality

will be forecast with certainty.

El Samana Canal, branched from Faqus Canal at Faqus City area, flows to

the north to El Huseiniya City.

Beside the major canals as described heretofore, a nurber of minor canals

branched from them run across the area like trees' branches and boughs.

Also, canal system which contain céllecting wastewater from habitation
and drainage from farmland run in a similar way as canal systems which

contain supplying water..

Table 1-1 shows the qualitative and quantitative conditions at selected

‘points, of the named major canals in the chapter.

The existing canals and ¢anals under construction are studied in detail
in Working Paper No.6, “"Study on Canals and Wells as Water Sources".
Water levels and discharges are tabulated for reference in_Tablef1~5,"

and study points of canal flow is shown in Fig. 1-6.



2.2 Groundwater-
2.2.1 OUtilization of Groundwater

As shown on Fig.1-3, the gtéﬁndwatér wélls'for‘ﬁater supply are overwhe lm-
ingly concentrated in thée western and southern paft of Sharqiya Governorate.
The groundwatér station at Didamoon in Faqus Markaz is the northeznmost

one in the Governorate.

The nurber of systems Supplying water is 8 for citiés; 14 for thé Abbasa
Regional System ahq'az for villages. The villages' 82 systems are placed
under coritrol of the QOVernofaté‘s_Housing'DepérEmeﬁt;_ Each station ’
consists of a pump station and a few wells which are used in turn, For

almost all pumps, a pumpSet uﬁit is in 20 - 25 1/s capacity range.

Table 1-3 explains each system's features,

2.2.2 Wells

Wells in thé above mentioned stations are mostly of 200 - 250 mm diameter
and the depth is about 50 - 60 m, more or léss similar for all wells in
the area. As Shown'ih Fig. 2-1, strainer covers a léngth of about 20 m
long part at-the'bottOm. The strainer, either slit type or perforated
type, is‘wrappéd by wire mesh- of &opper and stéél c@mbiﬁatioﬁ.‘-The void
between the casing pipe and drilled hole is filled with gravel.:@ It’'is -
‘doubtful if the structure can prevent seepage from above the strainer
part. No sand pit'is'provided at fhe bottom as tﬁe'strainer part reaches

there, it seems.

2.2.3 Aquifer

Available literature report that k values (permeability coefficient) are
60 - 100 m/day, but they will differ substantially depending on the area's

geology.

Collection of more data in the future is preferable.



2.2.4 Distribution of Groundwater

The groundwatér will be divided roughly into 3 levels of.quality concerning
‘the conductivity, namely above 3,000 ¥ s/cm, between 3,000 and 2,000 yis/cm
and below 2,000 Us/cm. '

The above 3,000 us/cm water is distﬁibhted in the ateé_td the north Qf_a
llne, connectlng Norlher piarb Nigm and Faqus Clty._.The 3, Obb to 2 Oﬁblis/cm
water xs distributed in the area bordered by the said 11ne to the north

and another 11ne, connectlng Diarb Nigm and thya City, 'to the south. The
area corrgsponds approxlmately to that containing above 300 mg/1 chloride
concentration. The below 2,000 Us/cm water ¢an be divided further into

two, between 2,000 and 1,500p $/cm, and below 1,500 Us/cm. qu'the area;
however, the relation of céndﬁctivity and chloride concentration is not

clarified, (Sece Pi§.2-2 and 2-3)

‘As for the chloride (ion}'conﬁentration, the_divisioncline is 200 ﬁg/l

and the whole area is divided into the 300 - 200 part and below 200 part,
the former apprdxiwately céinciding with belbw.2 000 s/cm conductivify
area, It occuples the central part of Sharq1ya Governorate and a localized
portion of Mashful el Souk in the south. The below 200 mg/1l part can be
found in Diarb Nigm, thé eastern half of Minyet el Qanth Markaz, Bilbeis

and Abbasa Markazes in the eastern zone of the Governorate. Also bélow
200 mg/l value is detected at the western part, close to the branch of

El Raiya El Taufiqi froem the Nile, and at the_eastern part where the
Ismailiya Canal runs, It‘will be deduced that the groﬁndwatér in those

area is affected greatly by seepagé of the Nile and the Canals' water.
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LIST OF SURFACE WATER CHECK POINTS

NO. CANAL - LOCATION

Markaz Point

1 Faqus ' Zagaaig " El Shabanat

2 Faqus Faqus

3 "El1 Samana ' Faqus Didamoon

4 Branchof El Samana El Huéeinifa  Amaad

5 - gilien . El Hﬁséiniya Tannes

6 Saidiya Abu Hammad Saidiya

7 g : Faqus Gez Abu Shalabi

8 Bl Wadi _ Abu Hammad Mabhasan
9 El Ismailiya Abu’ Hammad Abbasa _
10 " _ : Abu Haﬁmad Sulheiya (new canal gate)
11 Muweis Zagazig . Zagazig

12 o Hihya Hihya

13 ' abu Kebir  Shaucayka

14 . Kafr Saqr Tileiga

15 " . Kafr Saqr Kafr Saqr

16 El Matarid = Kafr Saqr - Tell Rak

17 Hanut = = Kafr Saqr Aulad sagr

18 Daféﬁ S .Kafr,Saqr Zur Abu el 1il

19 befan . Huseiniya Sam el Hagar

From 28 Aug, t§:12'Sept. 1983, measuring of flowrate and water quality =
test carried doen at the station of M-} on Muweis as a fixed observatory

station. {Sée Table 1-1)
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Table 1-5 WATER LEVEL, DISCHARGE AND SECTION OF CANALS (a)

Water Level Discharge Cross Section .

Name HBigh Low Max, HMin, Width . Eleva- Side
No. of Canal () {m) (m3/sec} of tion of Slope Note
- and Canal Canal
Location : Bed Bed

(m) (m)

1 El Raiyah El '
Taufiqi (Before +12.47 +12.00 40 £7.50 112 L/
Muweis branch) : :

2 Muweis Canal  +12,40 +10.50 144.7 34.7 46  +8.60  1:2 1/
(After branch) .

-3 Muweis Canal . :
(Before Abu El  +11.30 +9.75 137.1 31.8 46 +7.75 © 1:2 1/
Akhdar branch)

4 Abg El Akhadar . . _ _
Canal +10.80 +8.80 46.3 13.8% - 20 +7.50 1:2 2/
{After branch)

5 Muweis Canal

(In Zagazig + 9,40 +8.75 111.1 23.1 26 #5.15  1:2 1/
City)
6 Muweis Canal L e : :
{After S + 4,00 -+2.70 21.8 6.5 13 +1.43 2:3 2/
Kawasienr} S : L . 3
7 El Kasaby Canal + 2.40 +1.80 14.2 4.3 8 10,15 2:3 2/
(After branch) o : 3/
8 Dafan Canal 4+ 2,40 +1.80 13,9 4.2 9 +0.15 1:2 2/
{After branch) N o . . 3/
9 End of Kasaby + 0.70 +0.4% Ze:d'zero -5 -0.20 2:3 2/
~ Canal ‘ ' . . . ' 3/
10 End of Dafan  + 0.20 -0.65 =zero zera 1  -l.46  1:2 2/
Canal _ : 3/
11 Paqus Canal + 7.60 46.60 64.35 19.3 25 +4,40 213 1/
(After branch) 4/
12 East Wadi Canal + B.00  +7.00 24 7,2 13 5,05  2:3 1/
(supplying to : . 47
Faqus Canal}
13 El Samana Canal + 5.40 +4.50 32,1 4.6 15  +2.40 . 2:3 2/

(After branch) - . 4/
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Table 1-5  WATER LEVEL, DISCHARGE AND SECTION OF CANAL (b)

Watér Level Discharge Cross Section

_ Name High = Low Max. Min. = Width Elevat- Sider
No. of Canal (m) (v} (m3/sec) of or of Slope Note
' and _ Canal Canal
Location : Bed Bed
' {m} (m)
14 Faqus Canal j : . _
(After Samana +5.42 +5.,10 5$.13 1.5 14 +2.65 2:3 2/
Canal branch) ' _ A/
15 End of.FaqUS : : o
Canal . +5.35 +4.50 10.3 7.4 8 +3.05  2:3 2/
16 End of El +2.40 +2.10 zero zero 8 . +1.13  2:3 2/
Samana Canal _ 4/
. 17 Ismailia Canal +49.45 8,90 332 54 +5.46  1:2

{Before East
Wadi branch) .

18 East Wadi Canal +8.70 +7.20 19.8 b 15 +5.80 2:3 _1__/
(After branch)

19 El Saidiya _
Canal : +8.20 +7.75 42 12.6 19 +5.10 . 1:2 2/
{After Canal)

20 E1 saidiya o . :

Canal +6,30 45,50 35 10.5 16 +3.31 1:2 2/

21 E1 Saidiya _ : .
canal 44,20 3,50 21.4 6.4 14 +1.90 1:2 2/
{afterbranch :

of Brttigh)

Note : 1/ No water flow during pericd end of December
to around 20th Jahuary.

2/ 1In addition to above condition, water level
© is not constant through out the year.

3/ Haout Drain water is mixed.

4/ Kaliadria Drain water is mixed.
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The study of water qual;ty in Egypt was mostly ccncentrated on the

followzng three major works:

- water quality survey at sites
< study on treatment methods

- collection of available data -
With findings made in other relevant fields, it will lead to:

- Plannlng alternatives on water quallty related treéatment processes

and selecting the most appropriate ones

1. Water Quality Survey at Sites
1.1 Objective and Outline of Survey

Though substantial information on the water quaiityibf both sﬁfface waéér
and groundwater are already available, surveying the study aiea and
collectlng first-hand 1nformat1on,_necessary for ]udglng the su1tab111ty
as public water supply sources, are essential. The surveys were made
from 12 Aug,, 1983 to 25 Sept.,1983 and samples of both surface water

and groundwater were collected and analyzed.

Surface water samples were taken from the major canals including the
Iémaiiiya,'Muwéis-and Faqus, while groundwater samples were drawn from
30 wells which aré now used for public water supply.

The ¥esults of theé survey, togéther with other undertakings mentioned

' prev10usly, will be utilized in selecting water sources and treatment
processes.

1.2 "Method of Survey

The public water supply systems in‘tﬁé surveyed area are classified into



the systems belonging to the Governorate Housing Department, Abbasa
Regional Supply System and the Markazs' capital cities. Their sources
are surface water of canals and groundwater taken from wells.

Fig.l-1 and 1-2 show the major canals map and locations of wells .

distributed in the Governorate,

Under the said circumstance, the sampling points for water analysis were
selected. As for the surface water, they are mostly on the Muweis and
Ismailiya Canals and their branches, as shown in Fig.l1-3. Fig.1-4 shows

the sampling points of groundwater.

The equipment vsed for analysis was a portable water checker, product of

Kyoritsu Co., Ltd. of Japan.

1.3 Findings on Survey
1.3.1 Groundwater {Tables 1-1)

The water_supply.Weils investigated for the study are distributed mostly
in the southern and central parts of Shargiya Governorate. . The depth

is usually 50 - 60_m.

Although the cbnéentratjcn of'dissolved sﬁbstances differs, possibly
owin§ to underground geoclogical conditions from one well location to
another, the water quality of wélls, on the whole, conforms to the
stangards,of the General Organization for Greater Cairq Water Supply
(GOCCWS). However, some of the wells' water containing iron and manganese

will show a red and/or black color when they are chlorinated.

In case of guch,a water'quality;_making it safe‘for:drinking contxadicts
making it pleasant. Scme processes shall be studied to solve it., .
Often observed are live stocks of neighboring farmers Straying in énd
grazing around the compounds of groundwater étations and people using

the standpipes of water supply where trash and garbage are scattered
about on muddy ground. Protection of water sources and supply facilities
from garbage and sewage is to be enforced as well as chlorination of

treated water.



Wherever 50 —:60 m deep wélls are in.use in the before mentiOnéd area,

the water quality has been_proved_satisféctory for public water supply

and in the future, the ﬁells;will last to be the most prospective source.
However, some studiés of shallow and middle depth wells will be worthwhile
for the near and far future Water.shOItage. The idea is that while good
quality wells will be utilized for public supply, lower quality wells be

used for other purposes.:
1.3.2 Surfaée Water (Tables 1-2)

All of the surface water originate in the Rile. The quantify is, neediess
to say, abundant and the quality is, as the dissolved contents concen-—
tration is far lower than in the groundwater, good cheéwmically.  In the _
study area, in addition to the Ismailiya Canal which takes water from the
Nile at a point north of Cairo, the Muweis and FaQus Canals are used as

surface water sources of the public systems.

Qualitative characteristics of the Nile water are found in that, since

the startup of storage 6f water in the Aswan High Dam, OVergréwth of algae
has been noticeable and turbidity has'been kept'rathef low throughout the-
year,.-Thqég changed quality is preserved in the Carals in the study area.
The canals'being used as the public water supply sources were originally
designed for agticultural uses and therefore, the water quality is;éffectéd
sustantially by the conditions like-the seasonal flﬁctuaiion of irfigational
water demand and periodical {usually winter) dredging of the canals. The
ﬁbbasa Treatment plant, for instance, has experienced difficulties in
operating the sedimentation and filtration procesées as it has faced re-
markéble algal growth in mid-January to mid-March and high turbidity in

the beginning February to end-March pericdically every Yyear..

Survéy'has been carried out for each of the Ismailiya and Muweis Canal
SYstems; Fig 1-3 shows the sampling points of investigation. Thé water
guality at ZagaZLQ Treatment Plant on the Muweis Canal and at Abbasa
Treatment Plant on the Isma1liya Canal has been found good contalnlng
low dlssolved solxds and low nutrient salts, even though the relatively
fast (60 - 80 cm/sec in the center of flow} flow is suspending fine and

easily settleable turbid matters.



. These caﬁéls‘ate-pOIIutéd heavily when they £low through city areas. Two~
typical cases are Wif:nessed 'at‘thé.-déwnétream parts 6f'z_av‘ga'zi'q' City on
the Muweis Canal and Faqus City on the Faqus ‘Canal. Canals in the
Governdrate tend to be ‘polluted gradually as “they flow downwards as the -
dissolved: matters concentration 1ncrease‘ H0wever, organlc matters do
not - 1ncrease tuch, possibly owing to the self pur1f1cat10n that is pre-
served under a relatxvely hlgh {4 mg/1) level of the dissolved oxygen and
fast flow ve1001t1es. In the northern area of the Governorate such as
Kafr Saqr and Huselnxya MarkaZS, the dissolved matters content tends to-

increase rapidly as the canals receive agricultural drainage water.

The study team went upstream along the Ismailiya canal to the Nile River -
mainstream near Céiro where a number of factoriés were locatead.

Although no direcf‘discﬁa:ge of wastewater was detected, industrial wastes
were scattered aréungd on the beach and bank along the river. The wastes '

will cause pollution of water and more attention will be needed for con- -

serving the water quallty

With the canals in the Governorate, illegally dumped garbage is markedly"
polluting watex and not infrequently waste oil 15 floatlng.: The canals -
which were developed and malntalned for suoplang water to the ‘land have
been polluted not only by organi¢ wastes of habitation but also by
1ndustr;a1 wastewater and agrlcultural drainage water. The pollution ~ 7

problen will be a major issue that needs watchfhl-attentiOn in the future,
The survey has resulted in findingé that:

- in the northern area of the Governorate, no other alternative ‘source -

than the canals will be available for the public water supply systems;

- all conceivable means to check the water quality detexior&tion shall

be employed and, enforced, and

- water treatmént processes whlch can meet the alqal overgrowth underi.
eutroph1cat10n and the 1ncreas1ng pollution caused by all kinds of waste

water shall be studled



1.3,3 Biological Examination of Surface Water

For the blological examination of water, eight samples were taken at the

spots listed below:

Sample NUWEEE ~ .Source ' Location of Sampliﬁé

“No.l Ismailiya Canal * °  Intake of Abbasa Filtr, .
S plant
2 o " . ) |
3 . ’ 1" . ) . . . u
4 . - v Branch point frem Nile
_ - River in Cairo
Nile Mainstream _ Luxor _
L6 ‘ _' " ' Aswan, downstream of the
bam
R - SR R
! (downstream) El Zarqa
8 Fagus Canal ' -Intake of Faqus Flltr.
T : : ' Plant

The 1ocation of sampling iéIShown'on Fig. 1-%,

As -for the nhmbér of ‘algae, the group of No.l to No.4 shows'far'highef
figures than in a seéoﬂd qfoup of No.5 to No.8, Each of No.2 and No.4
shows nearly 1,000 nurber per m111i11ter level . flgures which ¢an be
seen as éxtraordinary -for the surface running water or rather like a

pond or reservoir.

Thé'éﬁperior Spééiés of 'Ismailiya canal water is Synedre (needle-like
diatom) folléweﬁiﬁy'bthéf diatdms such as Melosira and Nitschia.
Superlor spGCJes is not appearlng in Nile and Faqus canal water and

the ma;orlty is diatoms.

A few of Elﬁé?gieen'51Qae'{Cyanaph?CEQE);jHiCFOCYStiS sp., Anabena sp.,

and Oéceilatoria sp;, are found in the canal water.

These specxeé are known as’ a k1nd9 of taste and odor produc1ng organlsms.
Such IGVel éf amount, less than 200 oE each spe01es, is not so hazardous,
actual operatlon of Abbasa water treatment plant is producing good guality
water b§ strengthén of pie—éhlorinatiOn and coagplatiOn when aigag is

aboundant .
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2, Study on Treatment Methods
2.1 Removal of Iron and Manganess (Preliminary Test)
2.1.1. Objective and Principle

In the south and central area of the Governorate, groundwater is widely
used as the public supply SOUtC&,_OWlng to its abundance and palatability.
It is drawn from an aquifer, underxlying 50 - 60 m below the ground level.
‘The dissolved matters contents differ on locations being affected by the

geological conditions, and iron and manganese are often contained.
Iron and Manganese cause tastes in drinking water and stains on laundry.

At present, chlorznatlon is not practiced for the groundwater supply and
no trowble of “red water““has been experienced. For sanitary consideration,

chlorination should be given prlorlty to the problem of "red water".

In naturally existin§ iton-obtaining groundwater and soils, a épecieé of -
speciél'bacteria called'“itbn'bacteria" is living. It is capable of

oxidizing bi-valent iron and_hapganese dissolved in the water and changing
them to insoluablg_irdn and manganese compounds which are precipitated on,

and/or in the bacterial body.

The blochemlcal reaction can be used in removing iron and manganase in the.
water, Fllterzng the bacteria-containing water by sand will help growth of
the the bacterla on the surface and the inside of the fliter—sand layer.
The 1ayer, thus matured, will effectively absorb and separate iron and

manganese from water, contacting inflow of water.

An experiment, aimed to estlmate the effect1veness of iron and manganese
removal through a contlnuous f11trat10n process, was made at Abbasa Treatment

FPlant,

*Note; "red water“.1s caused by flnely dispersed OdelZPd iron
particles, which is a result of oxldatlon—prec1p1tat10n
{a chem1ca1 reaction)of the dissolved iron and chlorzne.



2.1.2 Test Apparatus and Method-

Well known is a fact that 30 m/day'has been proved efoctivewin removiﬁq;-
iron and manganese by sand filtration under the ‘activity of iron bacteria .
and it has been seen as.a criterion. On - the test apparatus, the perform-
ance was 100 cm/g min, or 23.8 I/day. équiva1ént-to about 25 m/day
filtration rate. '

3

The test apparatus is shown on Fig. 2-1,
2.1.3 Test Results

During the test period from_36 Aug. to 14 Sep. 1983, filtration Was m§de
without interrugtion and reddish brown substances were found to be attached
on the sand surface, - The sﬁbstanqes'were colleéted and later in Japan they
will be‘inspecteq by microscope for bacterial growth levels.

The removal efficiency was about 90% of the.total iron, from 0.25 to

0.03 mg/1 and about 67% of manganese, from 0.6 to 0.2 mg/t, each on the
pre- and post-filtration sample, .

A titration test of sodium hypochloiide in the raw and'filtered water
showed that the former and latters color was 90 and 40 degree respectively.
At 3 hours after the titration the test result was 0.9 ppit residual

chlorine.

The effébtiveness of the.test will be applicable io filtration plants of
practicable size. When the .iron bacterla is not found existing in a loca-
tlon, transplanting it from iron bacter1a-conta1n1ng groundwater is feasible.
The removal_efflclency will differ accord:ng to conditions like the raw

watér quality, species of bacteria and filter conditions including the filtra-
tion rate. Generally a substantial and stable efficiency will be quaranteed

once the operation is started.

Clogging of the surface sand layer by continued filtration shall be cleaned
by backwashlng or perlodlcal scraping off of the sand, espe01a11y in case of

a small 31zed filter media.



2.2 Coagulation and Sedimentation

At:the laboratory 'in Abbasa Fiitration-?lantg daily water ‘quality test -
of the samples taken at points of the treatment process and the supply
system's service taps, are carried out by'twé'chemié;s“ahd an assistant.
They also jai—test to find the optimum dOSage’of chemiéals'for'the plant
opératiOn. The iesﬁlﬁs are reported to the Deputy Chief Engineer and

he gives specific¢ instructions on the matter to the plant operators.
Now, as the jar tester is partly defective, no rapid mixing test is made

and only a gentle mixing test of 20 - 25 minutes duration is practiced.

Tests under the study showed that 20 - 30 ppm alum dosage had given
satisfactory resialts 'with the Ismailiva Canal raw water. With other
'canals'_watér, the results were ‘similax in this test. But, as algai gr&wth
-~ i8 supposed to be more active in the northern areas' canals, joint uses

of alum and ceagulation aids such as various polyelectrolytes, might be

effective and worth studying.



3. Existing Data on Water Quality (Tablé 3-1)

Attached herewith are the records of water sources' quality which are -
being nmnaged by the Abbassa Reglonal System and the Hous1ng Department

of the Governorate

I-1 is an analysis made at Abbassa, of the water saﬁbles taken from
canals. As the canals b91ng planned by the Irrlgatlon Department may
become prospective watey sources for the northern part of Sharglya
Governorate,; the ana1y51s was made for future reference. Even though
a part of agricultural drainage water flgws into the canals at Sroui
Drain; the canal water, thréugh coagulation-sédimentation-£filtration-

sterilization, will become potable with less difficulty.

I1-1 and 1I-2 are the swmmarizéd record showing the past fluctuation of
surface water quality at the Abbassa Plant. II-1 lists the data from

January to March 1983 wﬁen the watér quality, in the opérator's opinion,
was said to be worse, and the data in August and September 1983 when the
study team stayed and studied the water quality. While II-1 shows the

weekly average of turbidity, transparehcy and alQal number, II-2 is the
ronthly average of various items, drawn from the same béckground déta as

11-Y's,

Reveiwing the data, it is found that the turbidity is in.the 25 to 30
degree range, the alkallnlty is from 140 to 150 ppm and algal number from
3,000 to 9, 000 per milliliter. Low turbidity, high alkallnlty and a’ large
number of algae characterlze the quallty. Gther features suqh as a low
concentratlon of nitrogen and nutrient salts liké'phOSphorus COrpounds
énd ] relatxvely low number of bacteria 1nd1cate that the water is less
poiluted by human wastes. These conditions are to be taken into adccount

in selecting the treatmént processes and in operating the plant. -

II1-} 0 I11-16 are data of water sources managed by the Housing Department
of the Governorate. Area-wise, they cover the Markazes of‘zégazing, Diarb

Nigm, Faqus, Hihya, Minyet el Qamh, Bilbeis, Mashtul el Soak, and Ibrahimiya.
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Generally, iron and_manganese are detected in almost all locations,
Iron ranged from 0.1 to 0.3 ppn with the maximum of 0.6 Ppm, while
manganeée's maximum was 0.5 ppm. - Chloride ion was in 50 to 300 ppm, an
ordinary range, except- in the cases in Ibrahimiya where 500 to 840 ppm
was detected. As nit;dgen was barely detected, the water seems to be

free from orgyanic pollution.
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4. Findings on Water Treatment Process .

Comments on the treatment process of both surface- and.groundwater
are presented here, based on the findings durlng the field survey and

analysis of water guality data collected so far..
4,1 Surface Water

Water in the irvigation eanals is flowing at a rate of 60 to 80 cm/sec.
Silt contained in it will séttle‘pattlf, but algae is kept in floatation,-
thus making the water élightly_turbid. Though blue algae are detectable,
they seem to have caused no problems of odor. In the future however,

outbreak of odor may occur as eutrophication of water proceed.

Besides the treatment process practiced here as. described préviously,

another process is concéivable which is discussed herein.

The process will consist of sand settling, pfomary filtration through

a layer of 3 to 5 mm size Qravel,'slow sand filtration and chlorination.
The primary filtration through giavel layer may be reéplaced by the micro-
strainer filtration whén conditions ave suitable.

The advantageous points of the procéss are that it does not include
chemical coagulation and Sedimentation, and the slow sand filtration can

cope with the possible odor problems in the future.

The disadvantages aré that a plant using the process will need a wide ..
land axea and in operating the sand filters, periodical scrapping of the
sand surface, as it is made manually, will result in continuous employment

of a substantial number of labourers.

The process, practiced at several locations in Japan, has been proved

effective and some know-how will bhe worth explaining.

The aim of the primary filtration is to make the filtrated turbidity to
less than 10 degrees, undex an approximately 100 m/day filtration rate
through the gravel layer. . Usually, 70 to 80% of algae and 50 to 60% of
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turbidity'is to be’removed by the operation.  The primary filter, a gravel

bed a micro-strainer,. shall be backwashed'periodiéally.

The perlod of. scrapplng the slow sand filters is’ supposedly about 20 days.
for below 10 degree filtrated turbidity of the prlmary filter. When the
filtrated turbldity rises, due to higher turbldlty of the raw water

and/or lower remoVal efflclency of the fllter, to 15 to 20 degrees, the
period will be shortened to about 10 days Whlch is’ the approximate limit

of the’ process's practlcabllity.. Micro- stra1n1ng is effective for removing
dlatoms but not much can be expected for removing blue algae and inorganic

turbldr ty contents, .
4.2 Groundwater

The groundweter'in'the study area has been. found to contain iron and
manganeseé mostly. When' chlorine is dosed 1nto such water, oxidized iron
and/or manganese will color the water, to the annoyance of users, To avoid
it, iron and manganese. shall be removed to a certain degree, priox to

chlorination.

Effectivéness of a treatment method is aotually 1nfluenced by the forms of
iron ana manganese in the solutlon, together with the existence of. other
substances in the water; 'Generally however, iron and manganeSe can be.
rerioved by chemical coagulation- -sedimentation (followed by filtration
sometlmes} after being dosed with such an agent like pottasium permanganate

or being aerated.

Recently, a biologioal process makihg use of iron-manganese bacterla, as -
they are so called, which live in natural water has beéen applled inh prac-
tice a several locations in Japan. A simple experlment of sand flltratlon
at the Abbassa Plant was proved effective, as more than 90% of the 1ron was
removed. . The sand was_then eXamlned m;cro—scaplcally,-and Gallionells sp.

‘and Siderocapsa sp., both of iron-manganese bacteria, were déetected.

From the result, the iron-ifianganese bacteria method for treatment seems to
be a prospectivé process. Usually, a filtration rate of 30 to 40 m/day -

through a sand bed is recommended.
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NOTE Available 6rganization for Water Quality Analysis
The two Organlzatlons llsted below can. conduct water quallty analysis

‘on request, accordlng to an 1nformat10n from NOPWASD.

1. National Central Research, ' © Dr. Fathma E1-Gohry
Mlnzstry of Sc:entlflc Research,

El Taarer Street, El Dokk1 Square, Calro

2. Central Laboratory of the Mgnlstry of Health
Nageeb El Rehany Street,.
El Tahrer Square, Calro
Mr. Ahmed Moh?el&een Zaki
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LIST OF SURFACE WATER CHECK POINTS

NO. CANAL . .. LOCATION
| ' Markaz . Point

1 Faqus . . _ Zaga;i§;  "Bl Shabanat

2 ; Féqﬁs_‘ : ﬁaqus

3 El Samana . o '.fgéﬁs:" o :Didamoon

4 Branchof El Samana  El Huseiniya = Amadd

5. ' éiiien ‘ : o _El'Hﬁseiniyé " Tannes’

6 saidiya. . ' AbuHammad,  Saidiya

7 .- . Faqus L - Gez Abu Sﬁalabi
8 El Wadi o ~ Abu Hammad ~ Mabhasan

9 El Ismailiya_' ' Abu Hamméd ' Abbasa

10 ' ' o o Abg Hammad Sﬁiheiya (new canal'gate)
11 Muweis - : ‘; Zééaiig. . Zagazig

12 “ . | Hihyai B _ Hihya

13 ' Abu'Kebir . Shaucayka

14 “ Kafr Saqr . Tileiga

15 " ' Kafr Saqr Kaft'Saqr.

16 El Mutarid  Rafr saqr ‘Tell Rak

17 Hénutlnj o .'Kéfr'SaQt _ Aulad Saqf

18 pafan . Kafr Sagqr Zur Abu el 1il
19 Defan . :_‘ - Huseiniya _ Sam el Hagar

From 28 Aug. to 12 Sept. 1983, measuring'of'flowiate and water quality
test carried doeﬁ_it the station of M-1 on Muweis as a fixed cbservatory

station. (See Table 1ﬁ2)
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Table i-3

Samples NQ;‘
species
Diatom
Sfﬁédra_spa
Nitzschia
acicularis
Nitzsvhia sp.
Melosira
granulata
Melosira sp.
Cyclotellé sp.
Navicula sp.
Atteﬁa sp.
Cymbella sp.

Green Algae
Staurastrum sp.
Senedesmus sp.

Pediastrum sp.

61ue Algaé
Microcytis sp.
Mérismopedia sp.
" Anabaena sp.

Oscillatora sp.

Ring Wornm
Colurella sp

Total Number

- Numbey

-31-

of Individual Organism

Oct. 25, 1983

400

20

100

40

20

580

360

120

60

60
20
240
20
20

40
20
20

280

240

20
100

80
120

20

20
20

20

640

-.4ﬁ s 6 Ty 8

360 20 280
120 80 20 40
0

60 40 80
200 40 60 20

20

49

20 40

20 20
20 : 20

00 160 80 120 440
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Table 3-1 - :Collécted Water. (uality: Data

'~ Page Contents

:Ifl ‘ Irrlgatloa Canals (.prospectlve sOurce 1n future )
It—l - Weekly Average of Surface Water at Abbasa

IIf2 Monthly Avetage of Surface Water at Abbasa

 11;3 Groundwater under Abbasa Management

iii%l ' Groundwater under Hou51ng Department b'JIe.na.ge;fﬂ"c:.§i'{:.3
to . . . .. . s

11i-16



. WATER QUALITY oF CANAL .

(One of a1térnat1ves ;For future resources)

Item - Location Nile Damietta Branch Sroui Dta_inthériéuithré)
_Daté:jk oo R _;26 Sept._'83 | . -26.Sept.:'83
_ pH ' e S ﬁ.S-
Electric COﬁductivit& : - £00 ' © 1200
Total Dissolved Solld - 480 920
chloride, €1 . o ous . 280
“Total -Hardress as CaCOy e 224
Total Iron; Fe B T . 0.3
Manganesé, Mn _ : P - -
Alkalinity as CaCO3 164 _ 228
Aﬁmbniq as N ‘ _ o : -
witrite as N . + - trace
Nitrate as N _ - -
E.Coll/ml* ow e
Geneéral Bactéria/ml# 3 . _ . DUMerous - ..

Analyzed by Abbasa. Water Treatment Plant.
CLF Bacterioloqical Test By Survey Team (Milipore_
Method)
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I1-1
RAW WATER QUALLTY VARIATION BY WEEKLY AVERAGE

OF ABBASA WATER TREATMENT PLANT
" '(TSMAILIA CANAL)

Period - ' . Turbidity | Transperanc? ~ Number of Algae |
Pate in Month | ' |
1082 .
oct. ' 29 30 - 6000
Mov. v 28 0 AT o3 | 6400
Dec. 26 33 5000
1683 E : : s e
Jan. 1st weék 28 _ SRV B © 2800
2nd 28 ' k3 | 2900
3rd : 26 33 o 3500
4th 26 33 - 5200
Feb. 1st 28 R £ 5600
2nd 28 SRR VR - 6800
3rd 30 29 - 6900
dth - 32 2 7800,
Mar. 1st 30 23 6900
2nd ‘ 30 s 29 5100
3 T 28 ' Coa 4500
ath 28 n 3200
Apr. 28 31 3700
' May 28 31 _ 2900
June 26 _ 33 o 3600
July - 26 o3 - 4100
Aug, 1st- Tt 24Tl hoegnt 4500
2 R 1 CHNINEE TR * SR - 4900
Ird 26 R © 5900
 ath | 28 31 | 6500
Sept. 1st Y | 31 6200
© 2nd 28 ' . ° 6900
3rd 28 31 _ 7560',
ath 26 R Y T 8800

Data sourcé 1 Abbasa Water Treatment Plant
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I1-2

RAW WATER QUALITY VARIATION BY MONTHLY AVERAGE

" Item / Month

pH
Turbidikty (30)
Colour ..~
Total Alkaiinity*
Total Hardness
Cé_Hatdqesé
Chloride, C1°
Total iron, Fe
Manganese, Ma
Ammdnia_és N
Nitrite as N
NWitrate: as N
E. Coli/looml
Ho. of Algae/ml_

Item / Month
oo
Turbidity (JU) -
3Colopr
Total Alkalinity*
Total Hardness*
" Ca Hardnéég
~ Chloride, Cl
Totél"ifoh; Fe
Manganése, Mn
Ammqnia as ﬁ
Nitrite as N
Nitrate as N
E.Co11/100 m)
No. of Algdé/ml.

OF ABBASA WATER TREATMENT PLANT
' (ISMAXLIA CANAL)

Aug. '82 Sept.'82 Octi'82 Nov.'82 Dec. '82 Jan.'83 Feb.'83

8.0 1.9 s o 80 1.9 8.0 R
27 . 26 29 28 26 27 ’_'i[
‘nil o ail . pit nil o onidl onil . nil
150 140 148 154 152 154 ._5;464
106 110 132 128 134 132 . 126

e 10 74 8 78 18 ‘14
50 = 46 52 60 62 ° 64 .. .54
0.3 0.2 0.2 0.2 ~ 0.3 0.4  0.3.
il nil = nil nil. -irace trace ;tiéce..

ot + + + + + .

nil . - trace - - trace . trace.
18 18 18 18 18 18 - 18

4500 5000 6400 6400 5000 4700 7000

Mar.'83 Apr.'83 May’'83 Jun.'83 Jul.'83 Aug.’'83

nil nid nil . nil nil nil
148 154 ‘150 156 138 160
132 132 130 134 112 116
6 76 - 74 64 . 64 66
62 60 64 62 42 40
0.3 0.2 0.2 - 0.3 0.3 0.3
nil nil nil nil nil nii
+ +. : + + +. +
trace . - - - - -
18 18 - 18 . 18 18 18
- 4500 '31b6;: 3700 3600 4100 5600

* 1 as CaCo3 ppm _ _
Data source t Abbasa Water Treatment Plant
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11-3

- GROUND WATER QUALITY . .
Location ' . Kafer Saker - Abbasa
Date ' 22 Sept. 83 12 Sept. '83
pH R B T Y Y S _ N 8.0
.E;-e?.t_l'ic‘ i o | T o i g _
Conductivity ' _ 1700 _ ... 950
.Tdféi.DiSSOivéd fr :. o ; . ’ : ' ‘:
sotia . e . 1368 C " 190 _
Chléride, €1 830 AU Y 7
Total Hardness - o o R
Ca Hardness _ o - égo ' UETY R
Mg Hardnéss T 204 - o e
Tétal ‘Tron o 001 | T2
_Héﬁganes‘eE - 0.1 Ceuzt
Alkalinity = e B
as CaC03 316 - s
Ammonia as-N - " ;- ND - ) t, CND
Nityite as'N - .. .- - ND L : C Trace -« . -
Nitrate ag N ' _ ND ND
E. Coli (MPN} ND B ND

bPata source : Abbasa water treatment plant . . .. :
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11-4

‘Laboratory Report

Analysis of Didamoon Well Water

Data‘Qf Sampling';.jg théber‘igég ;

Analyzed by : Laboratory of Abbasi Water Treatment Plant

Physical Characteristics

- Color .- ¢ Nothing
- Taste ' 3 Acceptable

- Turbidity : Nothing

Smell - 1. Nothing

Chemical Ch%;aété%istiés

- Ammonia :-ﬁbthihg

-.Niirife ~ 1 Nothing

l—.Ni£F§té ) 7_ :,Ngthingir
-lEIectric_COnductivity ::1;300

- Solved chioride (8alt) : 1,640 at 120°c
- Chloride | - ;.5 364 b

- Hydroogide -~ - . b 276

- H;rénegs"" o ;400

- é&icium ;71‘: .' ) ;: .'80.8 

- MaQneéium‘; : - r 0 47.52
-_Iré;n- . . -‘ 0.3

- @éngaﬁeséf ‘ :5. | 1. i 0.2

- pH R L ._ ) :i. _ _1ﬁ% _¢
Evélﬁétibﬁ '.Wétét 15 &Ecép€abié fdfrdrinkiﬁé_ffbm physicai/éheﬁicél

‘view point.



Nitrate as N

=38~
I1I-1

| WATER QUALITY DATA
HOUSING DEPARTMENT OF SHARQIYA

% . Total Diséoiﬁed solid
P ;aS”Cac03?;w C

. Data source : Mr Kamel, Housing Department’

7.5

620

i62

" 360

58
14.0
0.3
0.1
320

onil

nil
‘nil

Aug.
7.8 -
948
'234

404

4.2

40.3
0.3
0.1
442
nil
nil

nil

210"

7.5+
440
58

1758 -
18.0
0.09
R
1310
nil

nil

el

10" Sept.

N
1286
46
166
34.4

18,2

0.2
“Erace
v‘188

nil

nil
 nid

Location & Source Zag;iig City : Mixture
Date 182 ' - ' .'83 N o

| 18 Sept.17 Oct. 16 Nov. 16 bDec. 19 Jan. 9 Peb. 18 Mar.
pH 7.3 75 1.8 79 1.5
TDS* - 450 500 510 . 350 410
Chloride, C1 120 160 142 80 68
Total Hardness** - 160 200 200 200 110
Ca ' 52 52 52 46 - 46
Mg 2406 19,2 19,2 19.2  19.2
‘Total iron, Fe 0.1 0.3 0.3 0.2 6.
Manganese, Mn nil nil 7 0.1 nil 6.1
Alkglinity*# | 230 240 240 185 . 200
Ammonia as N nil nil . Ail . nid nil
Nitrite as N nil ﬁil “nil nil ~nil
Nitrate as N nil nil pil  nil  nil
Date '83 |

' 14 Apr. 10 May - 11 Jun. :5 3&1. 8
pH 7.6 7.6 - 15 1.6
™S 520 . S00 . 520 - 620
Chloride, C1 118 - 108 130 128
Total Hardness 220 220 170 280
Ca 62 62 . a4 72
Mg 32 29.9 | 14,4 44.4
Total iron, Fe 0.3 0.3 0.2 0.3

- Manganese,Mn 0.1 0.1' | trace 0.1
Alkalinity 320 3000 230 400
Ammonia as §. nil nil. - nil nil
Nitrite as N nil 'nil..:' nii nil
nil nil~ . nil nil
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WATER QUALITY DATA
HOUSING DEPARTMENT OF SHARQIYA

Location & Source . Zagazig. Nishwah o ‘:Zagaiig Tahlet Borden

pate 82 a3 g2
L. 23May - 7Dec. 17 Jul. .. . 23 Mar. 21 Nov.

pHt 5 s 1.4 - 7.3 7.4
TOS* 410 . 530 .. 430 . S 610 600
Chloride  70. 128 60 - 188 184
THEE 190, © 190 . . 204 . 184 180
ca . 52. 56 49,6 S T
Mg . s 12 19.2 20,2 19,2
Fe 0.2 0.2 . - 0.1 . 0,2 0.2
Mn . . 0.05  ‘trace  trace. 0.1 0.1
Alkalinity 280 : 280 294 176 280
NHHC . mil o onil o nil © nil nil
Noz—ﬂ. _ nil ‘nil " nil : : nil il
'N03-H . nil - nil Coonil - nil nil

Location & Source - Diarb Nigm o Diarb'ﬁigm_(city);

Date S8z 83
- 13 May /19 Feb. 19 Jul,

PH o 7.7 1.5 S 7.4
DS . 80 380 + 350
Chloride %2 . 100 . 8
o 34, 80 L 4o
N 20 - N
Mg "3.84 . .8 S0 3,84
Fe . . 0.1 0,2 . 0.2
¥n trace . 0.01 ' - 0.01
Alkalinity =~ 182 200 192
NH3 - H oil nil - nil
NO2 <N nil SR T S Ut § O
NO3 -~ N pili: il el

* 1DS) Total Dissolved Solid
£ THy Total Hardhessr'



HOUSING DEPARTMENT OF "SHARQIYA

Lotatiol € Source:: 17 Diarb Nigm El-Assayed:

_40_

I1I-3

WATER QUALITY DATA

Date 182
ST 23 Mar.
o 7.6
TS5 B 320
Chloride e -’58
TH e ‘32
Ca o : ‘5.6
Mg s 4,32
re S 0.2
Mn . 0.1
Alkalinity ‘200
NH, - N e il
NO, - N nil
NO, - N : ‘nil

NO3 — N: . s

23 guni 13 Jul. :

7.3
410
62
30
5.2
4,9

0.2

0.05
.. 210
nit

nil

nil

Location & Source ‘i Diarb Nigm El-Megafif

" Date g2
1'Feb.
pH 7.6
TDS 500
Chloride 130
TH 130
Ca 28
Mg ' 18,8
Fe 0.2
Mn : X 6.05:
Alkalinity 260
NH3.- N . nil
NO, - N  ngl
. nil

12 Avg.
7.4
500
170
130
24

7.5
380
50

40 -
8
4.8 -
0.2 °
0.1-
220

nil

nil -

nil

18.8
. éa?‘l

Q.05
270
nil
nil
nil

'83

8.7
330
50
40"
16"
4.8
0.3 -
trace -
196 -
nil.
nil "
nil’

83
19 Jan.
7.4
650"
200
140
28
16.8" -
Q.2

10,01 -

30
‘nit
nil =
nil -

17 Apr.

8.7
320
64"

407 "

8.8
4.32
0.2

trace

200 ©

nil

nil .

nil

21 Apr.
7.9
630
200
124
32
16,6
0,02

0,2
1280

nil o
hfl
ni1 i

£y
P



Location & Source

Date

pH

TDS
Chloride.
TH

Ca

Mg

Fe

Mn .
Alkaliﬁity
HH3 - N
Noz - R
H03 - N

182
27 Jan. .

7.5
800
210
310
100
14.4
0.3
0.05
310
nil
nil

nil

Location & Source

Date

pH

DS
Chloride
TH

Ca

Mg

Fe
“Mn

Alkalinity

ﬁoz_— N
N03 - N

tg82
25 Jan.

7.4
420
20
50
S.6
8.6
0.2
0,05
240
-~ bil
nil
nil

-41-

I1I-4

WATER QUALITY DATA
HOUSING DEPARTMENT OF SHARQIYA

" Diarb Nigm

El-Hawabir

13 Jul. 3 Jul. 21 HNov.
7.3 7.5 7.5
680 640 530
166 140 140
320 350 340
56 56 56
43,2 .50.4 a8.2
0.3 0.3 0.3
0.1 0.2 0.1
.. 380 370 - 360
nil nil - nil
nil nil nil
nil nil nil

Diarb Nigm Dibeeg

24 May,

7.5
1380
84
30
4.8
4.3
0.2
¢.05
210
nil
nil
_'nil

15 Jun.

7.8
400
60
" 30

2.4
5-8_.

0.2
0.1
230
nil
nil

nil

183
24 RApr.

7.8
- 820
. 310
270
56
31,2
0.3
0.1
1280

- nil

nil

83
4 Jan.

7.5
450
- 190
270
72,5
21,6
0.2
tiaéé
270
nil
nil
nil

24 Aug..u

7.4
580
100.

L 220
92
50.6
0.3
0.2
. 370

nil

nil

14 Mar.

7.5
. 460
.100
80
20
7.2
0.2
0.05
1250
nil _“:;
il
nii
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WATER. QUALTIY DATA
HOUSING DEPARTMENT OF SHARQIYA: -

Location & Source : Diarb RNigm :'Kafr:el-OkLQ

Date B N ‘82 [ IR . i : i . .
27_Jah. 25 Peb. 13 Apr. 22 May

pH gl 7.6 T3 1.6
™S &L e 800 R 480 . - 880 480
chloride - 160 i 124 S 160 5. 130

™H . 360 132 320 o 130
ca SR00 . 22,400 use. < 240
Mg ¢ 14,4 ‘ 18.2 - c 4302 U .16ﬁ93

Fo .- S0 0,3.0 0.3 o 0.3 =
Mo 0,65 0,1:" 00 0/1 iarin
- Alkalinity {326 . 2203 C350 o 194 -
NH3 = N S nil T nil .« SRR L) nil -
No, < N Conil © onilc ©omil nit

NO, - N nil nil nil nil

Date 192 | -
27 ‘Jan. 25 Feb, - - 13 Apr.’ 22May . ot

pH | 7.5 .5 7.7 1.8
™S 660 L.To806 o 875 - . - 640 -
Chloride C M0 0 140 o 00 - 130
™ 330 o 328 ; 272 3360t
Ca Y. 1Y 81,2 SR T It _ 52 o
Mg - 50:4 SRRTEEYT SN 32,2 - 47,5

Fe 0.3 SRR B 0.2 0. 0.3

Mn- ' 0.2 VI | B 0.1 7. 0.2

N, -8 il Y S UL 1Y

Ho, - N ‘nil Sl nae o pd) R Q3D IR
NO, - N ©nil S ondd T nil i nil.
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I11-6

WATER QUALITY DATA .
HOUSING DEPARTMENT OF SHARQIYA -

Location & Source Faqus City : Surfacé Water
Date - te2 _ _
14 Jan.-  6'Feb. 28 Mar. 25 Apr. 18 May 26 Jun

p 7.5 7.4 . 4.8 7.3 7.0 7.5
™S - 1000 920 1100 1150 1150 1150
Chloride 260 240 | . 340 © 350 366 . 370
o 500 268 450 460 460 - 490
ca - 1200 66,4 112 108 120 9
Mg 48 24,5 40.8 41.8 8,47 62,6
Fe 0.4 0.6 0.3 0.5 0.5 0.8
Mo 0.1 0.15- 0.1 0.15 0.2 0.2
Alkalinity 510 - 408 450 460 460 - L 490
N, - N afl nil nil. S pil- + nil
NO, = N. - nil. nil nil nil + . nil
NO3 - W nil nil nil nil + nil

Date 82 '83
' 26 Aug. 15 Dec. 9 Jan. 6 Mar. 10 Apr, 2 Sept.

pH 1.8 14 7.5 .5 0 2. 1.3

™8 1230 1100 - " 900 460 1130 980
Chloride 360 360 170 0 320 276
™o 350 . 440 200 - 156 470 488

Ca -V % 64 43.2 64 145,6

Mg 38.4 _ .48 ' 9.6 -11.5'_ 74.4 20,7

Fe 0.3 0.5 0.3 0.3 0.6 0.6

Mn. 0.1 0.2 0.1 0.1 0.5 0.4 7
Alkalinity  396° 450 490 170 466 472
NHy - N nf) nil nit nil + +-

HO, - N nil Conil nil ail- '+ nit -

NO, - N nid il pil  nil  trace il
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WATER QUALITY DATA: .
HOUSING DEPARTMENT OF SHARQIVA

Location &.Sothe 't Hyhia City’ B T, P

Date 182 - voe e
1 Apr.-: 11 May:  15Dec. 19 Feb. 27 Féb.' 14 Mar,

pH 7.6 7.5 72:6 7.5 7.5 7.6 - U
™S . 850 - 680 - 820 - 623 670 700
Chloride 310 224 . 260 180 200" 196 v
™ 216 164 296 186 196 180
ca 64 64 a2 98 - 47/27 40
Mg .. 13,6 . 15.4 27.8 4.4 18,7 . 16.2 o
Fe ) 0.3 0.3 0.3 0.6 0.3 0.3
Mo . . 0.1 0.1: 0.1 0.1 0.2 0,1
Alkalinity = 326 - 314 . 330 320 306 330 Lntic
NH, - N nil. nil: nil’ nil nil: nil nﬁﬁ
N02 - N nil: © opils nil nil nil nil
N03 - N, nil nil; . nil nil nil. . nil

Location. Source : Hyhia :Manzél Hian
Date -
pH . 7.4
™S . 1200;
Chloride 480 g e e S LR
TH ; . 80 o : |
Mg . e 33.6
Fe R 7 0.4.
Mn L :0'.2' ' LS
. Alkalinity 234
NH, - N . nil - . e -.;x: i TIPS
N02 - N nil. | o 7 _
NOy - N nil P e SR



Location & Source

Date

pH

DS
Chloride
TH

Ca

Mg

Fe

Mn .
Alkalinity
NH3 -
NOZ - N
NO3 - N

Date

pH

DS
Chloride
TH

-Ca .

Mg

Fe
Mn
Alkalinity
NH3 ~ N
NO2 - N -
NO3 - N

'82

16 Feb. .

- 7.4,

440 _ 
70
64

26.6

0.3

0.1

290

nil -

nil.

nil-

'83
22 Feb.,

7.6
570
110
250
72
33.6. .
0.3- .
0.1 -
320
nit

"niis“.:

=45~
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WATER QUALITY.DATA .
HOUSING DEPARTMENT OF SHARQIYA

t Miniyet el-Qanh City

13 Mar,

7.4
450
74
250 -
62.4°
24
0.23
0.05.
290
nil
nil

nil

- 10 Har.

7.5
470
76"
270
60 -
24.
0,2
0.1
320
nil
nil-
pi)

7 Apr..

- 1.4

450
20
256
68
20.6
0.3
0.1
290
nil
nil
‘nil

19 Jun.

7.4
485
60
320
64

26.4

0,2

trace

320
nil
nil
nil

27 May

7.5

450
70
260

- 64
24

- 0.3
. 0.1

200
nil

nitl

B8 Sepﬁ.

7.4
470
60
280
60

19,2
0.1
0.1
320

nil
nil

5 Jua.

B P
- 450

- 90

- 254
64
22.6
0.3
0.1
3x0
nil
nil

nil

. 10 Jul,

7.5
530

86 -

270
21.6

0.3

0.1

2320

nil.

_ nil.

‘nil



Location & Source 1 Minyet el-pawh - El-Gadaidah

Date

pH

TDS
Chloride
TH o
Ca

Mg

Fe

Mn
Alkalinity
WH3 - N°
NO2 -°N
NO3 - N

Lacation & Source

bate

pH

™S
Chloride
TH

Ca

Mg

Fe

Mn

- Alkalinity
NH3 - N
HO2 - N
NO3 - N

82

R § | Jan"~'

 7;6'
850
“204
320
100
16.8
0.4
0.1
296
nil
‘nil

nil

'g2
25 Feb,

7.5
340
64
190
40
21.6 .
0.2
0.05
210
nil
nil
nil

-46-
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WATER QUALITY DATA -
HOUSEING DEPARTMENT OF SHARQIYA -

17 Mar.

7.5
800
210
324
85.6

0.4
- 0.1
280
nil
nil
nil

.29 Jun,

7.5
450
63

" 190

52
14.4
0.3
0.1
280
nil’
nil
nil

29 Jun.

7.5
710
240
310
84.8
23,9
8.3
0.1
312 . .
nil
nil -

nil ~

26 Dec.

7.5

| 450
120 -

204
76
27.4
0.1

nil’

2247

ail
nil
nil

26 Dec..

7.5°
700 .
224

330

90,4
24,9
0.1
nil
260 ¢

I’!il_? T
nil .-

nil

Minyet el—Qamh- El-Sansafeen

‘g3
28 Mar,

2.5
3807
S

190. P

60 .
9.6
0;1;;
traée;-
230
nilit
nil
nil

g3
3 May

7.9

740

220 0
334
92

24.9

0.1

trace

274 -0k

nil -

trace

21 Au§.~v

7.4
400
60

182 oo

56
7.7

Erace @V

<254

il oo

tracé-
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. WATER QUALITY DATA .
HOUSING DEPARTMENT OF SHARQIYA

Location & Soukce : Minyet el-Qumh ~ El+Tallin .

_ ‘82 _
pate - . 27 9Jsm. . . 16 May - 29 Aug. 28 Nov,
pHo - 1.5 ms s 7.4
™s © 440 430 910 430
Chloride - 92 ; 72 .. 400 S 1) I
T 226 .m0 190
ca 53,4 . 59.2 56, €6.
Mg 21, T19.2 6.8 40
Fe . 0.2 : 0.2 0.3 0.3
T 0.1 0.1 . trace . 0.1
Alkalinity 292 284 400 - 272 |
NH3 - N nil ni1 pil nil
HO2 - N. . nil : nit ~ nil nil
NO3 - W S nil nil nil nil

g3

Date 23 Jan, _ 16 Mar. 17 Apf.
pH 7.5 7.5 7.6
s . 510 450 440
Chloride 80 70 .70
T | 220 270 . 230
ca | 56 S
My - 19,2 a2 19,2
Fé a3 0.2 04
¥n N 0.1 01 - mil
Alkalinity - 360 280 . . 280
'ﬁu3 - N .: o hil_ ' nil - nil
NO2 =N il el nil

NO3 - N L et . omil oo nil



Location & Source t .Miiayet el-Damh

Date

pH

TbS
Chloride -
TH 2
ca

Mg

Fe

Mn
Alkalinity
CHH3 - N
NOZ ~ N
NO3 = N

Date

pH

- TDhS

Chloride

U TH | :
 Ca

HNg .

..Fe

" ¥n
‘Alkalinity
NA3 - N
‘NO2 - N
NO3 - N

182

26 Apr.

7.6
490
118
274
75.2
20.6

0.3 -

0.1.
150
nil
nil

nil

583 - o
6 Apr.

7.5
470 ¢
104

| 280

68,0
26,4

0’2

- 248

nil
nil
nil
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TIT-11

WATER QUALTIY ‘DATA.
HOUSING DEPARTMENT OF SHARQIYA .

12 May | -

7.3
490
110

- 256

67.2

21.1
0.3
0.1
284

nil

22 apr.

7.9
460
110
256

19,6
18.1
0.4
0.4
240

trace i
nil -

. Kafr el-ghnaimy

25 M

7.3

520
136
266
53.6
31.7
0.3
0.1
250
ni}
nil
nil

aY - 21 J_'Jl'l *

7.3
" 480
90

- 266

- 64,

24,
0.3
0401
. 300
nil
onil
il

28 Dec...

7.4
550
20 -
280
78.3
21.6
0.2
0.1

- 310

o S

e



Location & Source

Date

PR -
08 ¢
Chioridé
TH
Ca
Mg~

Fe
.Mn.
Alkalinity
NH3 - N
NOZ - N
NO3 - N

Date

pH

TDS .
Chléride
TH

Ca

Mg

Fe
Alkalinity
NH3 - ﬁf_

NO2 -~ N

. Iif“12 Tl

WATER QUALITY DATA

HOUSING DEPARTMENT OF SHARQIYA -

. 27 ‘Feb.

7.6
1370
oy

200

40
.24
L 0.2
0,05
:ing
T hil
- nil
nil

6 Jan.

7.5
320
70
190
40

21,6
:':;Q-i.
:fﬁrace

1860

- .ni1'_

"nl;_:'
nil &

29 Mar.ooo

7.6
430
'7?0
220
40
28.8
Y002
0.05
236
nil
nil

nil

7 Mar.

7.5
390
60
192
30,2
"22.6
0.2
0.05
238
nil
nil
nil -

: Minyet él-Qamb - El-Sadyeen

. -

21 Apr.

7.6
540
72

_ésg s

72
26.0
0.2
0.05

18 Apr.

7.9
400
60

194

40
22,5
0.2
0.05
246

._nil.

nil

8 May

7.7

400
60.

190
60

9.6

0.2

- 0.05

244

trace

trace
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IIT-13 -

WATER QUALITY DATA :
' HOUSING DEPARTMENT OF SHARQIYA

Lccatioh.& source i Minyet el-Qamh Banadf

- Date

PH

TDS
Chloride
TH

- Ca

Mg

Fe-

e
Alkalinity
NH3 - N
NO2 - N
NO3 - N

182
1 Harf

7.5
600
100
290
65.
36

0.3
0.1
410
nil
nil
nil

24 Apr.

7.4
740
174
288
25,9

0.3
0.1
420
nil
nil
nil

30 aug.

7.5
660
140
359
80
36..
0.3
0.1
370
_nil
nil
nil

*83

< 24 Jan.

C 7.5

‘. 610

120

320

.72
33.6

: 0.3

S 0.1
- 380

nil
o mil

nil

26ApY.

7.6
575

120 . .o

288
76
23.5
0.2

0.4

354 .
nil .
nil

nil . -
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111147
WATER QUALITY-DATA '~
HOUSING DEPARTMENT OF SHARQIYA . '

Location & Source : Belbeis Meet Habib. . | : Beibéis,El-Gausék
Date '82: 5 - '83 g2 183

_ | 27°3a0. 17 May- 23 Mar. . 28 Nov. 22 Jan.
ph S 7.4 s 1.4 7.4 1.5
DS - 5000 . so8 450 395 . 400
chloride 156 142 100 100 120
TH. .o 174 164 o 1s0 180 180 -
ca 584 428 34,4 48 50
Mo - 18,7 13,7 10,60 1444 7.2
Fe 0.3 . 0.3 0.2 e - 0.2
Mn 0,05 0.05 0.1 0.05 - 0.65
Alkqlihity 272 274 230 204 240
NH3 --N- niy:s nil | nil . nil. (% 3 R
NO2 - N nil - pil . nil nil . " nid

NO3 - N- nit - nil ‘ nil nil . nil

Location & Sourceé t Belbeis Keremlah Belbeis El-Balashon

pate mgy 183 82 "82

o 30 Aug. 15 Mar, - = 29 Aug. = 28 Dec,
pH 7.5 1.5 7.3 145
s ' 710 900 600 600"
Chloride 250 . 310 190 - 182
™ . 260 200 200 - 210
ca 80 . - 48 56 62.4
Mg 19.2 19,2 14.4 12,96
Fe 0.3 6.2 . 03 0.2,
Mn - 0.05. 0.05 0.1 0.05
Alkalinity - 230 290 240 240
NH3 - N pil 0 oid C aid nil -
No2-N - nil  ndl . all oaill

NO3 = N pil. - omil o afl 0 pil



Location & Source

Date

pH

™S -
chloride
T™H

Ca

Mg

Fe

Mn ‘
Alkadinity
NH3 « N~
NOZ - N
NO3 - N

'82
31 Jan.

7.4
620
152 -
150
36

14,4

0.2
0.05°
280 -
nil
nil
nil

Location & Scurce

~ Date

pH

TDS
Chloxride
" TH
. Ca

:Mq
Fe
Mp' . _
Alkalinity
NH3 - N
NO2 - N
HO3 = N

182
.28 Jun.
7.4
570
176.
250 -
64

20.1
0.3
0.1
250
nil.
hil.
nil"

Bilbeis -

I11-15

nil

Mashtul el-Suk

 WATER QUALITY DATA:
 HOUSING DEPARTMENT OF SHARQIYA .

Sandanhour

15 apr. 26 Aug.
2.4 7.4
630 550
156 160
160: 280

44.8. 64.
11.5 28.8
0.2 0.2 -
0.05 trace
300 _' 240
nil _mil
‘nil nil
nil

Kafr Iberash =

83

267 Jdan.

7.5
590
160
- 200
98, -
19,2
0.2
0.05
280
nil
nil

nil

30 Jul.,

7.5
514 =
100
304

98

29.4

0.3

IS T

192
nti
ni}l

nil



Location & Source

Date

pH.
TPS |
Chlorigde
TH

Ca

Mg

Fe

Mn
Alk;finity
NH3 - N
NO2 - N
RO3 - N

Date °

pH

TDS
chiloride
_ TH

ca

Mg

Fe

Mn"_
Alkalinity
NH}re H
No2 ; N
KO3 - N

Pk

53

S I1E-16

PR =
L S

WATER QUALITY DATA .

HOUSING DEPARTMENT OF SHARQIYA

i Ibrahymia

Y
. 24 Apr.

: 7h3
- 1600

690
370

9.6
35.0
0.6

0.2

o280

nil
- nil
nil

83
23 pPeb, -

7.5

1130

500
280

' 64.0
28,8

0.3
0.1
. 280

[T

: pil P

nil
nil

- 12 May .

7.3
1600
720
388
91.2
38.2
0.6
0,2
264
nil
nil

nil -

10 Apr.

7.7
1750
8407
310
g
26.4
0.4
0.2
280

nil
nil

 Ibrahymia

7 Jun
7.3
1600
710
188
%6.0°

.35.5

0.6
0.2
256
nil
nil

L

nil

27 Apr.

7.6
1575

. 810

296
76,0
25.4

0.4

0.3

270

nid

a1
pil

3 Jul.,

7.4
1680 -
840,

300

'64.0
33,6

0.5

0.3
“300

ol

nil

nid
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A R
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Table A-1 DRINKING WATER QUALITY STANDARDS (a)

‘»h N ﬁu

L OGNS H-:';:Kif?ﬁffﬁfwg o

Jtem Unit . ; Permissible Japan
- (Tentative) Target Max1mum

A, Ph251ca1
Color ppmM ST 5 _  50 
Turbidity " S (filtered w.) s - a5
_ 10 (groundwater) ' _
odor, T#éte. L tolerable not unpleéasant aot abnormal
B;'chéhibal
.‘Lead ,  : J épm S 0.0 ' O.l-(Téﬁ@étive) 0.1 .
'Arsenlc . 0.1 0.05(Tentative)  0.05
Chramlum (6 valent) _:.0.05  ,_ ' - } - '0.05,_
Cyanlde | o 0.02 0.05{Tentative) - ND
Fluoride L 0.5 0.6 - 0.8 0.8
U T S (Récomménded) I
“ Sulphate W 10.0 - SRR 16 -
 Total Dissolved  ppm ~ 1,000 500 1,500 '500
. Substances T o o _ o —
Iron | n 1.0 0. 1.0 0.3
Manganese ” 0.5 0.05 0.5 0.3

Cépper oo 1.5 0.05 = 1.5 1.0
Zinc . 15.: 5.0 - :; 18 . 1.0
Magnesium S 75 30(3@42250) 150 -
) - ' . 150{504>250) -
caleium 125 75 200 -
Total Hardness  * 400 100 500 300
Sulphate ion -__ f%_ o _300 ; : : _ 200 _;: _406 . a ;LH 
_chloride fon 4 . a0 200 600 200
‘phemol . % o002 6.001  i  0.002 - 0.005
oH CTn 68 -85 7.0-8.5  6.5-9.2 . 5.3-8.6
Anionic I - 0.2_");:L 1.0 - 0.5
Surfactant _ R ' TR T
Cadmivm = " 0.01 (Tentative) 0,01

£ il

Me;éury 3 ' :hV_ﬂ_ B - 0.01 (Tentative) _ Cnp
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" Table A-1 DRINKING WATER QUALITY STANDARDS {b):

GOGcws

; W H 0 L
Item Unit ‘ - Japan
LS Perm1351b1e s
. (Tentatlve)  .Tq?get " Maximum . :
C. Badtetial
Coliform MPN/100 ml . tféatéd_wéter:_ treated Water*_
group in 100 mi 1éss- (1) in 95% of 100 ml
oY : _than one group _ '.samples taken - -
5 throughout a year,r
E. Coil cuntreated
7Qgroundwater- ) ;.; ;;nb detectlon Of group
“in 160 m1 ,{2)1*1n 100 ml, no E, Coli
. less than ten. ~ {3) in 100 ml, 1ess than
groups and no ten Collforms
ParaSLte {4y in consecut1Ve sampies
: of 100 ml, né detectlon
’ of group
untréated water:
(1) in 100 ml, no E.Coli -
fz}.‘through perxodical and
. frequent -tests, less than
'three qroups in 100 ml
(Note). ND + not to be detected or no detectxon

GOGCWS ¢

General Organlzatlon for Greater Calro Water Supply
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1. GENERAL

This study répbrt'aims to collect and analyzé the basie inférmations
concerning construction in the éountty, as they are néedeé'in evalu-
ating tﬁe feasibility of Shargiya Water'suppiy System Projéct which
is_béing studied under an agreement between NOPWASD and JICA made in -
March 1983, | RS | '

In the introductory part of the report, an ovérview will be présented
about the situation of the coﬁstructidnjinduatry, thé'pélicy'ahd
guidelines of the GbVernmenb;”availébilitybe'éonst:uctioh materials
and'machinefy, trend of construction-related pfiéeé inérease and other -

relévant préblems.

Technical aspects of the construction industry will be discussed
subsequehﬁly and recommendations on the matter will be proposeéd.
Managerial iééues;shall also be raised and discussed there, as the
structural improvement of ¢onstruction industry is:what thjs country -

needs virtuvally.  Also somé practical approaches will be recoummended.

After reviewing the background conditions as described aboveée, this-
report will list the elémentary construction costs like unit.cost of '
labor and materials and the composed unit costs of various constxuct-

ion works which are essential in estimating the cost of project.



1I.  OUTLINE OF CONSTRUCTION
2.1 Construétion and:Contractbr

In the government projects; open tendering.is widely employed. £or

CQnstruétion-works and/or material pfOéurémentgL Two-sectors of

construction Contractors are co-existing in Egypt, one the publicaly - -

owned and another privately owned. Although the former has been

eﬁqaged,,owinq to better staffing of éngineers and'expetts; iﬁrlarge-rj

séale=and:high fechnology works and has been in more advantageous: -

poéitions'than the'latter for many yéars in the past,. the latter;has 3

become resourceful and experienced 'recently.  :- - - SREC S FI

To promote the contractors' ability, a regulation which gives
opportunities, as many as possible, ‘to more céntractors is being

enforcéd at bresent.. Tenderxng is to be announced publicly in- the

natlonal gazette and géneral newspapers.. When necessary,.heavy or <

} spec1a1 construction machines will be rented by the goiernment}téia

contractors. When a sp301al construction method; “like: )acking pipes -

underground 1nstead of laying in open-cut trenches for Calro Water
Supply System, ‘is to be employed, experienced- contractors ‘are -urged
to help less—exper1en¢édcontractors in. training on the )ob and by

lending necessary machines and equlpments.;wnf
2.2 Working Hour

In the guldellne 1ssued by the Mlnlstry of Labor, it 13 1nstructed
that the worklng hours of employee should be 7 hours a day basically.
Following it, all public offices and private compan1es ‘fix their
employees working hours from 8 a.m. to 3 p.m, usually, based on 6
working days a week. However, 5 work1ng days systenm is gradually

becoming popular, especxally for private companies.'

The guideline is obsérved also by thé'constructibn industry, though
'many construction works are promoted by the workers' overtzme and/or

night shift, when necessary.



For the operation of heavy construction machineries, the working héur
may be. extended by 1 hour of daily maintenance, in addition to the

said 7 hours.:
2.3 Rental System of Construction Machinery

For an éverage contractor, it is‘ﬁéfy'diffiduii to own evetf Kind of
cbnstrqction maChinery'as it c¢annot bé'operated écoﬁémica11§‘under
limited work volune. . . Meanwhlle, the statistics show. that .the whole '
volume - of construction work has been growing remarkable, OW1ng to
the Yecent growth and expgnslon of economy.' When compared with the .
last two;deoadesi achievement, the grOwtﬁ'trend'is'notiéable.‘.To
copé with the incteaéing volumé'éCOnomically,'réntal'SYSteﬁ of

construction machinery has been developed in recent years.

There are two types 6f‘tenta1 agents preseﬁtly: ‘one is those agents
which do only rental business and énother;is the construction ¢ontractors
which rent theix machineries to other firms. Machines purchased for
particular'projects-ahd laid idle afterwards are placed for rent by

the owner usually.

To the latter type of rent agents belong such companies as. Nat1bnai

Arab Construction Company (shirket Al Mokaweloon Al Arab) and Egyptlan
Construction Company (Shirket Al Hokawelet-hl Masrla) that were -

engaged in the well-Known consﬁruction ﬁork of Aswan High Dam ans
Six~October Bridge.in Caifo."Recehtly-the'local government of Ismailiya
Governorate also has set up a Lease Dépértmeﬂt in it, to utilize

efficiently the machines woned by the Governorate.

Generally speaking, bu51ness act1v1ty of the latter is still lower
than that of the former. A daily rent is hlgher for the monthly basis

‘than for the yearly basis by the nature of business.

2.4 COnsttUétibn;Matetial
Almost all;bf_basic_materials:fﬁr construction work can be obtained

in the ﬁarket freély,-'Fundaméntal materials such as cemént and .



steel bar have been produced doﬁestiéally,jnot*only for ‘the domestic'’ -
needs but also for the export. Ohly'somé"stcific “shaped steel" is
imported for'conStructioh consequently. ﬂdod is imported mostly-as

the country is incapable of production. '

For St&blllllng supply and promotlng construction, the Government
controls the market prlce of cement, steel baxr, glass: and wood by _
subs1d1z1ng them for the publlc rpo;ects useé: They are 16w cost: ool
hous;ng, mosque ‘and ‘education fac111ty construct1on and so- forth,

The differénce between the controlled and. free market prlce is about .o
15 ~ 25 %iét’pféSEnt;~-In some cases it is as‘high as:40% -but the - . <
trend is that the difference has been kept stable or ratheir decreas-’

ing under thé current government policy. SRS SO SR SOt
Cast'iroh.pipés and fittings are produced by local manufacturers eXcept
for big size onés; in conformlity with Egyptian, IS0, BS.and other:.~
dtandaids, -upon the specification of users.- Sluice valves and variéus -
types bf‘gétéé'can'also-be produced IOCaily, as thé Irrigation and -
Canal Authdrity; as a big buyer/user, has -hélped improvement of the
local manufacturers® capabiiity. Asbesto cement.pipes, polyvinyl -
chloride pipes and steel pipes with their fittings are widely uséd in
water supply projects, ‘due to the reasonable price and local proauctién
capacity.: Ductile irén pipes are not produced in Egypt yet,-thou§hév

domestic productibn'iszbeing prepared.. -

Locally made'pﬁmps'and engines are used:in groundwater pump: stations.. -
Machineries such as dewatering pumps and- concrete mixers can also be
manufactured, even though the supply capacity is still short to mecet

the domestic demands.
2.5 Guidance of the Government

To standardize the design work procedure, the Integration Department

of the Government prepares and distributes -the design data to local-’ + .
branches under its authority, to be QSed for public'cOnStructibn
projects, ‘- The dataiincludé a unit price 3chedu1efﬁhiéh”i3'féVised EAES SR
every year, ‘The:local branches'utilize thé data, modifying properly .-



to make them updated and fitted for the local conditions,

The Governméent has cdrried out periodical trainiﬁglcourses Eo'ﬁtaiﬁ

the eng1neers concerned at the government owned training fa0111ties,
under the tutorshlp of learned and e2per1enced spe01alists.€ In addltidﬁ,
it has ‘sent engiheers overseas to master the ‘latest technlques and :
knowledgé Through the: forelgn a1d prOgrammes which havé’ been increas-
1ng if the number of préjects, technology transfer has been realized

51multaneously with execution of the projectsi
2.6 Trend of Price Inéresse -

The Ceéntral Statistic Bureau of the Government estimates the annual
increasé rate of price indeXes and standard wages as 12% which will

be desceibed in detail in the separaté report.

As all pricés stated in the réport éfe'thé'present ones, adequate -
medification will become necessary when costs are estimated in the

future,



II1 CONSTRUCTION METHOD
3.1 Construction Method Sy L ST

AIWOStiallugecﬁniqﬁes_hqve been experienced in the civil engineering ..
field'in tﬁe.cOun;ry. Aé fqr_the constfﬁ@t%qn works qf_water_sﬁpﬁlg W
systems, for insganﬁe, such latest techniques as wellpoint rmethod for. . .
dewatering, prestressed concrete for water tanks and pipe jacking work :
for underground installation:have‘begn wOrked.by;local'cbntractqrs,
already. At the same time, utilization of the construction machinery

has become more popular recently, in order to raise the quality and -

productivity of construction works.

In applying spegific techniques for construction works, however, a _. ...
study is always needed from points of not only technical suitability ..
but also practiéability, that is, whether the contractors can provide

a shfficient‘number of experiepcedIEHQineerg and,skilled‘laborets,

among others.

Also, the number and kind of construction machinery seems to be in
shortage'here. For instance, it is observed that a 0.3 m3 capacity
backhoe is used instead of O.B_m3 one which is far more suitable for
the size oOf eXCaﬁation volume. 'Thecretjcaliy, construction machines
afe to be selectéed for that they can econohigally and efficiently
manage the site conditions and work volume. 1In practice however,
available machines have. to be used, sometimes disregarding theieconomy

and efficiency of works, to a certain extent.

From the above mentionéd bécquound, the following points must be
considered in selecting théICOnstfﬁction nethod: - _
1 A cohstructidn'method should be'decided; taking account of
local conditibns including aspects of practicability.
2) supply and/or rent of adequate construction machines by the
owner shall be considered, if necéssary. '
and, o R |
3} special énd/br_nqt-widely-used,method could be selected, only
_ when the site_conditions and construction petipd reguixe and

the contractors capabitity is well confirmed.



3.2 Construction Ability

A few, natlonally known, top ranking contractors retain many experlenced
eng;neers and they have made substantlal achlevements in, d1Ver31f1ed
fields of englneerlng., n the’ c1vil engineering field; there exist a ':
gap of capablllty-betwéen the mentloned few and other average COntractors;
The gap seems to have orlglnated from the difference of financial

ablllty and engxnearlng experiences accumu]ated in the past. The avefége
contractors still have a good possibility to 1mprove theéir overali statué.

in the future, however. .

If they aré given opportunities with financial and technical considerat-
ions and back-up, the average'contractors' position Wiil'bé raised .
remarkably., For it, the foliowlng polnts shall be practiced. preferably-'
1) Prior to commencement of works, an advance payment is to
.be made to the contractors as a step of financial back—up.
2) In cases. of public construction projects, the basic materials
like-comment and steel bars, of the controlled pfice lévei,
are to be purcﬁaséd and supplied to the contractors. It will
cértainly ease the contractors's financial 1oad and help
" improve the quality 6&f works. | _
3) For the works employing special construction methods, tLhe
avérage'confractors shall be given more chances of being

awarded, so that they can train staff members on the job.



IV. UNIT COST OF IABOR, MATERIAL AND CONSTRUCTION HORKS -

Maih'cogts:bfwlabor‘and.materials’Iike séhd-and gfaVel were collected-
in shdrgiya Governorate.  Aas' for-soms materials costs which were '
available: in Caito‘ﬁut ot in thé'Govérhofate,'adééuéie'modification“s”‘“‘
: was”applied-tﬁ'the Cairo piiées}?takiﬁg into consideration the possible. -
difference between in Cairo and. the Governorate. = E S Y
Data collection was inade through inéﬁiring to the experienced engineers:.
of the Goﬁernofaté, local c0ntractoré'and'manufacturef/suppliers. ey
For Craésl&heckiﬁg'and reference, similar data were collected in Cairo
as well: - The costs of imported pipes and fittings and rentél'chérgé=‘:
of heavy construction: machines were Obtained mostly in Calro, whére -
those - data could be collécted rather easily: | - BRI R
Because of flexible market mechahism,”some'differeﬁcé was found in the
quotations of the samé material at same time and spot. =Undér such .
situations, reasonable costs had to be selected with.the experienced
éngineers assistance and advice. The:listed costs are valid for the
present and;éﬁall be revised in the future, taking possible changes
into consideration,

4.1 Unit Cost of Labor

Earthworker - : ' LE 4 - 5/day
Chief of Earthworker S 8
Carpenter 7-8
Plasterer 7 - 8
Mason {for brick and stone) '8 - 10
Concrete Worker 7-8.
Welder - ‘12
Steel Bar Worker - ] o 10
Scaffolding worker : ' 8

Pump Man
Truck Driver

Operator (for bulldozer, excavator, truck crane, efc.)



glectric Worker . ‘ o i g
pipe Worker
Glass Worker-

Tile Worker =~ _ . ' 10° .

Gardener - e
- Painter - 6 :

office Boy 3

Typist 6

4.2 Unit Cost of Material

Concrete ‘Sand (cashed} : LE '8/m3
Concrete Gravel {washed and siéved) . : .2 15/m3
Sand {without washed and sieved) - . : 6/m3
Gravel { . do ) 16/m3
Crushed Stone (gravel) 20/m3
Cobble Stoné ' : ,  60/m3
portland Cement (sack: 50kq) - 75/ton -
Shite Cement - _75/tbn
Steel Bar = - ~ 4007/ton |
Deformed Steel Bar (More than 13mm size) . 400/ton
Hire ‘ _ 800/ton
Paint ; Cee - 1.2/kg
Gasoline o I - . © - 0.15/1
Kerosene . : ' 0.05/1
Grease 0Oil 1.5/kg
Machine 0il - < 1.5/kg
Wooden Plate . .. o S 220 - 300/m3
Wooden Column o 220 - 300/m3
Palm Tree (for foundation, Léngth: about 4m) : _ , 'djpigqe
Nail 1.5 - 3/kg

Form (wooden)

Form (steei)“ _ : _
Shape Steel (section steel) . : e l,OOU/tOH;'
Steel Plate . - _ ' - 800/ton -



4.3 Rental Chqrge?of Maéhinery-

Truck {5 ton)

_'Dunp “Truck (6 ton)

Bulldozer (30 - 50 ton)
Backhoe = (0.5 m3)

pPower Shovel (0.5 m3)

pile Driver

Truck Crane ( . }

Diesei Hammef (Ram* 2,5 - 3.5)
Pump (wlth engxne) |
-Horse Cart (w1th two drlvers}

Concxete Mlxer (0;5 m3)

- 10 -

Concreéte Vlbrator (englne or electr1c motor) -

Concrete Tower {with Crane, 10 ton/hour)

Concrete Pump

Engine Welder .

Winch (with engine and wire, Lift :

Témping Maéhine-(ﬂand_type)
Road Roller. (10 ton)
‘Road Roller (30 ton)

vibration Roller . ( )

5 ton)

Transportation from Cairo to Zagazig and Cairo

for Construction Machinery

T,

'{ﬂoté)” * : Working Hours 8 hours/day _

TS

A

4.4 - unit CéSt"bf'COnStructioﬁ Work

quregate Layer (with tamping)
‘Plain Concrete

RelnforCed Concyéte (without steer bar)

Scaffording {3m helght)
Tlmberlng (3m helght).

LE

LE

50/day. 0 . <
100/day - -

~ 200/day ;-

,B/hbuﬁ*;
G/héuf* o
20074 m3-pilets
200)day_
2oo/day
50/day’

15/&&?
s0/day . ..
20/day.t o

~50/Mour ¢

a0/day
sofday-
150/day ©
70/day - oot
100/day -
40/aay

400/one round
trip

-4 m3-pile means 0,5 m2 X g8 m length plle for 1nstance

- 40 /m3
50/m3*

© 120/m3k*

100/500 m2' -
100/500 m2
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Concrete Pile (without cr1V1ng, 40cm X 40cm X 10m)- ' 500/piece
Excavation (by manual, until 2m depth) o : 4/m3 :
Excavation (In case of more 2m depth, LE 1. 50 will be added every
o In depth.) - o

"Ex. 4m Excavatxon : LE 4, 00 + 2 X LE 1.50 = LE 7. 00/m3
Excavation . (by Machlne : : o 4/m3
Backfill ° {by manual) - - éfm3
Backfill - (by machine) co2/m3-
valve Chamber o ' _ ©300/1m3 empty

SRR o e * yolume

{Note) * : ceitent 250kg + sand 0.4m3 + gravel 0.8m3
*+ . cement 400kg + sand'0.4m3 + gravel 0,.8m3
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APPENDIX
- A.1 Construction Cost of Well "f)i'?:_";ging and Elevated Tank
A.1.1 Construction Cost of Well Digging

A.1.2 Construction Cost of Elevatea Tank
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A.l Construction Cost of Well Digging and Elévated Tank

The cost quoted below 13 reference data, prepared and dlstrlbuted to e

the local branches recently by the Integrat10n Offxce of Hou51ng

_Department. The cost of well dlggxng and elevated tank are calculated,

based on the prev10usly (4 1 to 4 4) llStEd unxt costs and the result

can be ¢cross-checked with these data.

a.l.1 COﬁstrﬁctiOh'Cestféf‘well'Di@gihg {by manual works)

p14" Steel Pipe (sampling soil every one meter, digging, pipe

installation and reﬁéval, maferial}

g10" Steel Pipe Ca51ng x Thxckness 6.35mm (Pipe mater1a1

and 1nc1dental necessary works)

¢10" Screen Pipe (1nclud;ng Screen‘net‘and-filter ‘
© materials) ' o
¢#1l10" Header Pipe {including movable flanges, joint -
o materials, excavation anid back£ill)

¢1o” Cast iron Bend (w;th movable flange, ]01nt materlals

and ]01nt1ng works)

ﬂlO“ Cast Iron Valva( ngh Pressure Type, lncluding

joint works)

SCHEMATIC WELL SECTION

e g
41

Pipe to be removed

N
e

Caeingm?iesp_m

| sereen Pipe

Filter Materlals,:

‘1‘“F“-

LE qifml o
LE 60/m

LB 85/m

LE 75/m

LE i?S/m

LE 300/set
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A.l.2 Constfuction-Cost'df Slévated Tank .

Excavation . {with backfill)
Plain concrete (cement 250kg ¥ sand 0.4m3 + gravel 0.8m3)

o

Re1nforced concrete (wlth steel bar kg/m3

cement 350kg + sand 0. 4m3 + gravel 0. Bm3}

Reinforced ¢oncrete (with steel bar kg/m3; for slab,;
wall_and_bcttom_pf ElevatedjTank with alil
other necessary works.

_cement 400kg + sand 0.4m3 + gravel 0.8m3)

Brick masonry (COncreté'ﬁcfEai'cehént 300kg + sand 1.0m3
for‘;he-cuiside'ofiexposeditank walls)

Cement Mortar (for the inside and’ outside wall of the
tank including bottom, thickness 3cm
cement 300kg + sand 1.0m3)

Cement paste plastering {for the inside and bottom of
the tank and machinery rxoom for watep- .
proof cement 400kg + sand 1.0m3 + SIKA

kq) '

7 Reinforced conc1ete (for tomer cyl1nder of the tank

cerment 350kg + sand 0 4m3 + gravel 0. 8m3,

with steél bar kg/m3 and other all
nécessary'WOrks)
Cement mortar (for tower cylinder, thickness 3cm

cement 300kg + sand 1.0m3)

Cement mortar (for the lower part of the tower cylinder
Lower part area : 60m2/tower
cement 300kg + sand 1.0m3; thicknésSchm)
Cement wortar (for the inside of the tower cylinder
cement 300kg + sand 1.0m3, thickness 2cm)
Concrete tiling (tile sizé 10cm X iOcm'X ﬁwl Ocm
for the basement of machlnery room and

surround;ng cylinder -2.0m)

e 3,50/m3
LE 28i- /m3
Ln 112. /m3 '
LE 196."./[“3’-‘:-
LE 14.- /w2
LE 2.50/m2
LE 3.50/m?2
LE 112.- /m3
LE  4.50/m2
LE 2.50/m2
LE 2.~ /m2
LE 14.- /m2
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Concrefe.tiiing (t11e size l0cm X 10cm X H 2, Ocm
for the operatlon floor in the cylinder) LE 4, SO/m2

concrete block curb( bleck size H 300m x w 15cm X L SOCm

cement 350kg + sand 0.4m3 + gravel 0.8m3} LE 4.-/m
Steel door of toﬁe; (1nclud1ng key, h1nge, pa;ntang angd

all incidental néceésaty‘ﬁbfké) : LE 2.-/kg
Steel manhole ‘cover on . the tank (1nc1udlng key, hlnge,

palntlng and all 1n01denta1 necessary

. works) S R LE 1.50/kg
wooden door - (includlng key, h1nge, pa1nt1ng and a11
incidental necessary ‘works) " LE 35.% /m2

Steel window - - - (with’ glass, palntlng and all 1nc1denta1
' necessary works.

window size R X WE5 cm) ' LE 35.—/window

Steel inspectibh window ifbr the inspection of water level,
| with glass, painting and all incidental

neceéssary works.

window sizg H ‘ cm_ﬁ W cm) LE 2.~ /Kg
Steel window fot_c?linder (with glass, painting and

all incidental necessary works.

_window.size H - cmXW cm) LE 45.- /window_

Steed zigzag stair '(iﬁclﬁdinjcsafé.hand rail, painting

and incidental necessary works.) LE  2.- /kg

Steel helical stair (stair installed from operétion floor
to top of the tank. ‘ L 2.50/kg

safe hand rail (madé of steel) LE  2.50/kg

Hater level indicator {including fooat, wire and all

othér necessary works.,) :LE 280.é/$et
steé1:p1p§ {scp g6} o | LE | 35,—/m |
Non—réturn valve (cast_iton QB“). '_ ' LE iﬁSQ-/set
High preésufe valve ({cast iron ¢g&") ' LE 130.-/set

Clay drain pipe (¢8" clay pipe including concrete pit’ o
' - plt size:l.Om ¥ 1.0m X 1.m) : LE 18.~/m
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ELEVATED TANK

54-— Steel’ Manhole Cover
Wooden Door . . v Lpfrro o e e

Steel Inspection Window

Brlck Masonry {for cover}
Steel Holical Stair -~ %+

Tank

| B '_'"._._____ﬁtge;l__;;zii:::zgg,_s;tm;
EXE&EﬁEE Concrete T111ng

Opération Floor ' ' '

‘2@‘- X :- '-;;- ‘gﬂ L
: 1.1 6

: Héchiner§ Rooin

“Concrete Block Curb _
Concrete_Tiling

Concrete Tlling
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A2 Estimated Construction Costs of Pipe,IhStﬁliatiop_Works

Dewatering {Engine SPS) (per day) I T R A
Petrol T 901 e '0.05  LE 0,45
Miscellaneous Material 208 . LE 0.09
Pump Worker ' 0.8 @ 5.- LE 4.-
Depreé1ation , . S S S _

Pump ﬂ 100 X 5PS 1 day @ 10.- LE 10.-
Total LR 14.54

Dewatering'bfﬁ%;éﬁch“(pét 10m)

- Pipe " © - Ho. of—Dayé No. of Days Dewateting
pia Tnstaliatioh (B = 10/8)  .when pgmp‘ié" " (per 10m)
Speed (A}  (day) used (B/2) (€LE14.54/day)
e fwfdayyi e SR o

100 - © 34,2 - 0.29.. .. - ..0,15 L 2.8

150 - 31,5 0.32 0.16 S 02,33

200 . . 29,2 0,34 0.17 2.47

250 27,3 0,37 0.19 . 2.76

éoo - 25,5 - 0.39 ‘ 9.20 2.9

350 24,0 0 042 0.21 o308

400 ° 6.0 0.63 0.32 465

450 4.6 0,68 £ 0,34 . 4.94

500 13.4 0.75 0.38 S 8,53

600 1.2 © . 0.89 o0uds o 6.54

700 9.5 1,05 0.53 o nmn

goo . .0 1,25 0.63 9.6

900 60 1.67  o0.84 SRRt
1,000 5.4° - 1.85 ' 0.93 13,52
1,100 4.4 227 1.4 1658
13,2000 2.8 ' 3,57 179 26,03
1,350 3.2 7 33 1.57 22,83
1,500 0 T 2,7 ¢ 3,70 1.85 26,90
1,600 ~ 0 2,20 . 455 2,28 33,15
(Note)ﬁ :Data source of Pipe Installation Speed : "Data Book for civil.

- EnqineerinngLeld

Practices"

* It is broadly estimated that number of'days when dewatering
punp is used will be half of total construction days.

o PR R Lo . O
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Tfansportétion of Pipe Hdﬁefialsf(St truck} (per ton)

carrying capacity of truck

15,000 k. |
distance .between storage and site 3. 25 km
carrying nutber a day B s
‘Total weight. : [1.5'x 5= 7.5 ton |
trick (5t) 1 day e LE 50 LE S0,
" worker 6. @ LE 5 . LE. 30 =
chief 1 '@ LE 8  LE 8
o {Total o LE '88)
her tén : 88/7.5° © . LE ;1,73;
Total .. LE 11,73
Transpbttation'of ?ipes'fpet 10m)
. .W?ighf: Length of QO? of Pipe Total Cﬂrryinq,'
Dia;' : ‘Of_Pipe ~ Pipe (m) in 1om_- weigﬁt {kg) 'Cééﬁ“z‘
- {kg/piece) - o | | . (LE/10m)°
100 . 78.9 4 2.5 1913 2.31
150 ., - 141.6 5 2.0 . 283.2 . 3‘32'if
200  187.3 5 2.0 ) 374.6 4.39.
250 - 233.1 5 2,0 . 466.2 5.47
300 . 282.9 6 1.7 480.9 . 5.64 .
350 446.8 6 1.7 . 759.6 8.91
400  538.0 6 1.7 914.6 10,73
450  637.0 6 1.7 1,082.9 12,70 .
500 . . 743.0 6 1.7 1,263.1. 14,82
600  976.0 6 1.7 1,659.2 19,46
700 . 1,304.0 6 1.7 2,216.8 26.00.. -
800 ' 1,600.0 6 1.7 2,720.0 31.91
900 1,936.0 6 1.7 3,201.2 38,61
1,000 . 2,392.0 6 1.7 4,066.4 47,70
1,100  2,797.0 6 1.7 . 4,754.9 55,77
1,200 . :3,222.0 6 L7 5,477.4 . 64,25
1,350 4,040.0 6 1,7 6,868.0 80,56
1,500 . 4,822,0 6 1.7 8,197.4 96,16
B

1,600 - 4,706.0 ° 200 9,412,0 - 110,40 -

PR - e
pioOte .

{Note} "Weight of Pipe” = Weight of D3 Pipe + Ceﬁén€ ﬂ£ning
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Excavation (Depth 1- 2&}-(per:m3}

worker 0.7 @ S5.- IE
Chief ' 0,02 e 8.- LE 0,16
Total LE 4.01

Bxcavatioh;(vépfh 2 = 3m) (pér m3)
Norker | 0.90 . @ 5,- LE 4.50
Chief = . 0.02 @ 8  LEO0.16
Total LE 4.66
~ Backfill (ihcluding cbmpac;ion) (ﬁer'm3)

Worker. 0.26 e 5.- LE 1.30
Chief - .. 0,01 8 8. LE 0.08
LE 1.38

'Tdtai

Dispdéai leuﬁé.bf'Eétth ISt'Erﬁck) fper_day)

-un1t welght of earth 1,800 kg -

]carryzng capacxty of truék

1  distance . 4.0 kn
loading and carrying hour 7/3.1 hr
carrying number a day 3.1 = 2.3

: disposal volume

Disp09a1 (Barth, 5t truck) (per day)

©50,-

' 5,000/1,800 = (5, 000/1,800}x0 B 2 2m '

2,3x 2.2=5.1m /ﬁay

50.~

‘truck {5t) 1“day e LE
. worker 5 g 5.- LE 25.-
.chief" 1 '8 8.~ LE 8.~
Disposal (Earth, 5¢ truck) (per m3)
per m3 e 83/5.1 = LE 16,27 .

Total  LE 16.27
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AVERAGE PRICE OF PITTINGS

Material Joint bia. Weight_" Price  B/A  Average Price
o C aype . To(kg): (LE) ;~<ﬁé/ké)-l‘(Lg/xgi'(nz/kg)
. w ®
90° Bend T 250 56.1  134.94  2.41
o T 600 312.0 74478 2,36
" K 700 - 554.0 1,229.60 é;zé Foo2a32
- K 1,500 2,836.3 6,354.73 2,24
45° Bend T 250 447 108.23 2,421
" T 600 - 218,9 . 528,90  2.4%
" K 700 . 413.0 - 915,05 - 2.22 |} 2.34
. K 1,50 1,888.3 4,305.30 2,281 L amn
Flanged Spigot 716 250 0.1 87.68  2.19 -
w0 TIO 600  170.3  390.65  2.29
" C K10. 700 2333 521,40 . 2.23
o K10 1,500. 1,018.9 2,326.06  2.28 + 2,25
Pee P 250 77,0 185.22  2.41 9
T T 600 - 346.4° 852,48 2.46
" X . 700 . 662,8 1,442.63 2,18
" K 1,500 3,641,0 7,952.44 218 } 2.3 |

Demolition of Pavement (Asphalt) N
'Wm:ker 1.3 petsons/m3 x 1. 3 ® @5 = LE 8.45/m3
“thickness ‘of Pavément : 20 ém - ;
‘Demolition Cost per m2 1 8.45 x 1/5 % LB 1.70/m2 -
Disposal = . . 1 16,27 x 1/5 ¥ LE 3.25
| Total | LE 4,95/m2

. Asphalt Pavement (t=200).

t = 200 {(Asphalt) 18 32.0
.t =180 (Crusher Run). . LE 5.0 :
"t = 200 (Crusher Run) LB 6.0

Guroo Total Lo LE 43,0/m3
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PIPE MATERIAL PRICE PER METER

e et e i R o ‘”?iﬁting.‘ _  {‘; .;
Dia-'-- Length - Pipe Price (LE) “Welght {kg) Price Price per m
: : (m).. 'Per Piece Per m ' Per Piece Per m {LE) (A+B} (LE/m)
B .V I : {8)
o AT sia el a0 238 sl e
156 5 '57;8??; 19.;7:_; 145.3?_‘H 4.36 . 10,07 25.64 :
200 5.0 137.49 27.50  196.5 5,90 13,63 41,13
250 5 184.84 36,07 256,10 7.68  17.74 sa.71 .
30 & . 279.9} 46,66 405.8 . 12.17 . 28.11 . 74.77
350 6 - 362.89 - 60.48  501.5 15,05 34,77 95.25
00 & a39.11 75.15':5'§91.? 17.75  41.00 ‘{114.;§:;’
450 6  526.48 ; 37.}5 . 695;9 20.91 . 48.30 136.05 -
500 :6 618.56 103,09 803.1 24,09  55.65 158,74
600 6 . 823.81 137.30 1,038.5  31.16  71.98 209,28
700 6  1,081.36 180.23 1,374.2  41.23  95.24 275.47
800 6 1,351,17 225,20 1,675.0 50.25 116.08 341,28
900 6  1,646.32 274.39 2,001.9 "ed.oé__'i38.74 . 413,13
1,000 6  1,999.94 333.32 2,454.6  73.64 -_17o.ii : 503.#3
1,100 6  2,365.00 394.17 2,854.2 - 85.63 197.81 . 591.98

1,200 6  2,758.02 459,67 3,274.9  98.85 228,34  638.01
1,400 6 3,686.82 614,47 4,355.5 130.67 - 301,85 . . 916.32

1,500 6  4,194.65 699.11 4,869.4 146,08 - 337.44  1,036.55

(Hote} 1. The delivery of pipe materials is at shargiyas Governorate,
2. The standard of pipe material is based on ISO.

3. The?nééeééary weight of fittingse is estimatéd as follows:
{Welght of Pittings) = (Weight of Straight Pipes) x 3 4
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4. Fitting prices are eéstimated as follows: N
 (Pitting Price) = (Fitting Welght) x:(Average Fitting
' Price LB 2.31)

5. All necessary jointing material prices are included in the
prices concerned.
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- PIPE INSTALLATION COST PER METER . .

{Unit : LE/m)

N

Reconhﬁtdéfish of

Dia. Pipe pipelagin  Thrust Pavement Pipe
Material . Work Block Area (w2) Cost Installation
100 18.22 .60 0.99  0.46 22.06 47.87
150" 29.64 7.93 1.19 . 0.%50 23,98 62.74
200 41,13 9,12 1,37 0,53 25.41 77.03
250 s4.71 10,52 1.58 0,57 27,33 9414
1300 74,77 13,37 2,01 0.65 31.17 121,32
350 95,35 14,40 2.16 0.69 33.09 144, 90
400 114.19 '17;94 2,69 0.72 34,52  169.34
450 136.05°  22.08 3.31 0.80 38.36 199,80
500 158,74 29.5§ 4,29 0.88 27.81 219,43
600 209,28 35.14 5.27 0,97 46.51 296.20
700 275.47 41,75 6.26 1.04 49,87 373,35
800 341.28 46,93 7.04 1.11 53.22 448.47
900 413.13 55.60 8.34 1.21 58,02 535.09
1,000  503.43 64,94 9.4 130 62.3 640,45
1,100 591,98 75.64 11,35 1,40 67.13 746,10
1,200 688,01 87,16  13.07 1.49  71.45  859.69
1,400 916,32 105.19 15.78 1.65 79,12 1,116.41
1,500 1,036.55 124,90 18.74 1.80 86.31 1,266,506
{Note) 1. The construction cost of Thrust Block is estimétgd as
foliows:I '

(Thfust'Block Cost) = (Constrﬁctidﬁ'Cost bf_PiﬁelayinQ}_x 15 %
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3.
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Area of pavement to be reconstructed in assumed as half of

_ excavated area.

- The unit price of reconstruction of pavemént-(LE47;95/m2)

includes the demolition cost‘of;pavement and neceéssaxy

disposal.

The cost of Pxpe Installation includes miscellaneous works
except valve and its chamber cost.
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ms

o ~<. . ... . < .VALVE CHAMBER
Dia  valve Chamber Total Retnarks
(LE) LE) (e _

100" © 116,56 1 '90.000 -~ 206,56 - - sluice valve with flanges, cast Iron
surface Box L

150 '193,94' 96,00 280.94 do . do
706 ’¢366125"96;0q" *3§B.ééz'f’ o | ;fj_;';": . do
250 _472,49 ‘106.00 'ls?égéé o : &o . ) . do -
1300 603.82 106.00 703,82 do , - do
0 321}95_ 100,00 921.96 do o do
400 1,159.10 100.00  1,259,10 do . do
450 .1,518.61 100.00 1,618.01 do ' | ' do
506 '2,103.75 100.00 2,203,75 do . do
600 3,773.07 2,000,00 5,773.07 do | ,  do
700 4,887.36 2,000.00 6,887.36 autteffuly valve with fianges, R.C.
' Chamber
800 5,955.58 2,000.00 7,955,58 8o ' , do
| 300 é,365.57 2,200.00 9,565.57 ’ do o . 6o
1,000 9,503.42 2,200.00 11,703.42' do | , do
1,100 11,116.67 z,zoo,éb 13,316.67 do , do
1}200 12,398.63 2,506.00 14;398.63 do ., do
1,400 15,344.71 2,500.60 17,844.71 do - : , do
1,500 19,295.66 2,500.00 21,795.66 do o . do
{Note) . Staﬁ&rad Sluicé V. ¢ JIS

Butterfly Vv, : JWWA

2, Delivery Place : sharqiya_covernqrate
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A.3 Estimated Earth Works on Pipe Iﬁstéllatibn

1. Condition :
100 -~ @ 25Q'f= pbsh-on:Joint Type

Type of Joint ¢
_ : | ;._' ¢ 300 and more K Mechanical Joant Type
Unite Length ¢f pipe $ 100 ) A m_ E
' : § 150 - $250 1 Sm -
P 200§ 1,50 1 6mn
| | g 1,600  : 5n
2.'Ex0avétidh'( per,iOOm) N . - § -
S SR
F___;“;g;;p*ﬁ_;|
—y gt

Bell H

] ' : - o : g

o . :%“;Jh]' :' '“—ﬁl’i"
0, = A k;L“f ®, - AligéBi X n R fot By '
Q. i Excavation ( m”/100m ) '
A 1 Sectional Area of Treach
L 1 Pipeline Length = 100m
{p, - A)i : Additional Excavation at Beil Hole
n. 1 Number of Bell Hole = [ L/unit length of straiqht pipe ]x 1.10 {Allowance)

= 110/unit length of straight pipe

3. Backfill

Q = (A - a Y XL+ (A - A) g Bi % n

% Backfill (m /100m)
A g Sectional Area of Trench
. ”: "
a1 . : ‘of Pipe

L : Pipeline lenqth 100m
4. Disposal

QD t Disposal (m3/100)

QD = ao ¥ L
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. EXCAVATION

bia

(mmi

. AL

3.

(y.)

Al - A

@)

w

Bl

R

"(m )

(Al-A)xBi X n

3

. QE

100
150
200
250
300
400

500

600

800
1,000
1,200

1,350

1,500

1,660

0.97,
__ 1.69
22
150

1,79

S 2,70
3,19
4,05

5,25

6.59

175
9,00

9,98

87

o7

109
o122
150

175

270

319

405

525
659 |
775

900

998

O‘ 30

0.33

0.35

0.36
0.45 -

0.49

D.60

0.64

0.70

0.92

1.17

1.23

0.60
0,65
0.70
0.75

0.90

1.50
-1.80
2,10

2.10

38

22

L1}

22

. 5.0

4.7

5.4

5.9
'?,7
9.3

13.1

20.0

31,5

40,7

43.9

46,7

56.6-

92.0
101.7
114.4

203
;57.§
188.3
263.1-
334.8

| 425.0
55@.5_
699.7
818.9

‘946,7

1,054.8
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BACKFILL & DISPOSAL

Dia A-ao (A-ao)b (AI-MKBI xn Q. QD_
() ) () tm) () %)
100 0.87 87 5.0 92.0 -
150 0.95 a5 4.7 99,7 2.0
200 1.06 106 5.4 111.4 3.0
250 1,17 117 5.9 122,9 5.0
300 1.43 143 7.7 150.7 7.0
400 1.66 166 9.3 175.3 13.0
500 2.50 250 13.1 263.1 20.0
600 2.91 291 15.8 306.8 28.0
800 3.55 355 20.0 375.5 50.0
1,000 4,46 446 31.5 477.5 79.0
1,200 5.46 546 40.7 486.7 113.0
1,350 6.32 632 43.9 675.9 143.0
1,500 7.23 723 46,7 769.7 177.0
1,600 7.97 797 56.8 853.8 201.0
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