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PREFACE 

The 'Reuse of Drainage Water Project' is a joint activity of the 

technical agencies: 

Drainage Research Institute (DRI), Giza, Cairo in Egypt and 

Institute for Land and Water Management Research (ICW), 

Wageningen in the Netherlands. 

The project is funded by the Ministry of Irrigation of Egypt and 

by the Ministry of Foreign Affairs of the Netherlands in the 

framework of the joint programme of Technical Cooperation between 

Egypt and the Netherlands. 

The Advisory Panel for Land Drainage in Egypt acts as steering 

committee. 

The results of studies, carried out in the 'Reuse of Drainage 

Water Project', will be presented in preliminary reports and in a 

final report. As such the contents of preliminary reports can 

vary strongly, from a simple presentation of data to a discussion 

of research results with tentative conclusions. 

All opinions, conclusions and recommendations in the reports are 

those of the cooperating Institutes, and not of the Ministry of 

Irrigation of Egypt or the Ministry of Foreign Affairs of the 

Netherlands. 
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RECOMMENDATIONS 

In order to secure an uninterrupted supply of reliable data as a 

result of the measurement network the following recommendations 

are given: 

- A check list concerning the functioning of equipment, obvious 

changes affecting the measurement results and the performances of 

the observers at the pumping station should be prepared. This check 

list should be updated every three months by the routine measure

ment staff. 

- At the Drainage Research Institute a special team should be formed 

for maintenance of equipment, maintenance and renewal of shelters 

and installations and for new installations. 

- Contact should be sought with the responsible departments within the 

Ministry of Irrigation to improve the data collection at some 

pumping stations. Also data collection at pumping stations newly 

identified as part of the measurement network should be discussed 

and initiated. 

- Further reporting is suggested on the implementation costs of the 

actual measurement network, the annual operation costs and indica

tions for the costs of future extension. 
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1. INTRODUCTION 

The measurement network of the Reuse of Drainage Water Project 

celebrates its tenth anniversary this year. Born in 1977 as a modest 

water sampling programme in the main drains of the Nile Delta, it grew 

in 1980 to a systematic network of discharge and water quality 

measurement. About twenty open locations and more than fifty pump sta

tions, amongst them thirteen for reuse of drainage water, have been 

identified and became part of the network. At this stage data on dis

charge and quality were collected on a fortnightly basis (short term 

measurement program). 

In 1984 instrumentation of the network started to enable per

manent monitoring of discharges and salinities. In this installation 

programme operation time counters, level gauges, and EC meters have 

been distributed to the pump stations. At the open locations level 

gauges, level, EC and velocity recorders have been placed. Completion 

of the installation activities is expected during 1987.Regular check

ups remain necessary. 

Discharge relations as a function of waterlevels or heads and, in 

some cases, velocities have been established for most measurement 

locations during an intensive calibration programme. 

Reliable parameters of water quality have been found from comparison 

of the monitored EC values and the results of samples taken every 

three weeks and analysed by the DRI laboratory. 

All field data are at present collected by seven junior DRI engi

neers under supervision of the Head of the Open Drainage Division and 

in close cooperation with two Dutch experts. Yearly about six hundred 

man days are spent in the field and more than seventy thousand kilome

ters of travelling is involved. The same team is also responsible for 

elaboration and storage of relevant data produced by the measurement 

programme. 
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It can be stated that from 1980 and onward the data resulting from 

the measurement network did not only grow in number but also in relia

bility. Since 1985 the final results of the measurement programme con

sists of ten day records of discharge and salinity data, 

to be used for water and salt balance models and other relevant stu

dies . 

The measurement network will be operating under the full respon-

sability of the Drainage Research Institute after the completion of 

the Reuse of Drainage Water Project. 

The aim of this report is to present information on the measurement 

network layout, instrumentation and, to a lesser extent, its func

tioning. 

Chapter 2 describes the main drain system divided in several 

catchments and the layout of the network. 

In Chapter 3 the installed instruments are listed. Experiences gained 

during the years of operation of the measurement network are given in 

Chapter 4. 

Chapters 5, 6 and 7 give detailed information on the measurement loca

tions in the Eastern, Middle and Western Delta respectively. 
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2. DESCRIPTION OF THE MAIN DRAIN SYSTEM AND THE MEASUREMENT NETWORK 

The main drainage catchments in the Nile Delta are divided over 

three areas : 

- the Eastern Delta between the Damietta Branch of the Nile and the 

Suez Canal 

- the Middle Delta enclosed by the Damietta and Rosetta Branches 

- the Western Delta between the Rosetta Branch of the Nile and the 

Western Desert 

At the fringes of the Eastern and Western Delta areas new lands 

are under reclamation causing changes in the catchment areas. 

The measurement network of the Reuse of Drainage Water Project 

covers most of the catchments in the Nile Delta. It contains major 

points of inflow (mainly drainage pump stations) and important points 

of extraction (reuse pump stations). Check points are located at stra

tegic locations along the main drains. Improvement of measurement 

results made some modifications necessary. 

All locations have a code name of two letters and a number of two 

digits. The first letter indicates the Delta Area, the second indica

tes the main drainage catchment. The number gives the location's posi

tion from the origin (except for later extensions). A fifth character 

is sometimes used for differentiation in one measurement location if 

necessary (i.e. pump stations with units of different capacities). 

New developments (new areas to reclaim, intensification of reuse) 

made it necessary to identify new measurement points and to introduce 

them in the measurement network. Because of the provisional character 

of some of these locations they are not yet mentioned in detail in 

this report, but listed only in tables. 

These Tables 1, 2 and 3 give a comprehensive list of measurement 

points, including the abandoned ones and the so-called irrigation 

points where only water samples are taken from irrigation water. 

Schematic layouts of the main drain systems are shown in figures. 
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2 . 1 . The E a s t e r n D e l t a 

The measurement p o i n t s in the Eas te rn Del ta a re l i s t e d in Table 1. 

TABLE 1 MEASUREMENT POINTS EASTERN DELTA 

CODE MEASUREMENT POINT TYPE MAIN DRAIN SYSTEM 

Measurement points in operation : 
EB01 BILBEIS BRIDGE 
EB03 WADI P.S. 
EB04 WADI RAILWAY BRIDGE 
EB05 SAADA BRIDGE 
EB06 SAADA P.S. 
EB07 SAUD BRIDGE 
EB08 BAHR BAQAR BRIDGE 
EB09 BAHR BAQAR IRRIGATION P.S. 
EB10 BAHR BAQAR P.S. 
EB11 BAHR BAQAR OUTFALL 
EB13 BLAD ELAYEDP.S. 
EH01 SAFT EL QIBLY BRIDGE 
EH02 HANUT P.S. 
EH03 SADAQAP.S. 
EH04 NIZAM BRIDGE 
EH05 NIZAM P.S. 
EH06 BANI EBEIDP.S. 
EH07 ADDITIONAL QASSABI P.S. 
EH08 MAIN QASSABI P.S. 
EH09 GENEENAP.S. 
EH10 ERADP.S. 
EH11 BAHR HADUS BRIDGE 
EH12 SAFT P.S. 
EH14 GEMEEZA BRIDGE 
EH15 IDDOWWAR BRIDGE 
EH16 ARIN DRAIN 
EH17 NEW HADUS OUTFALL 
EM01 MATARIAP.S. 
ES01 UPPER SERW P.S. 
ES02 LOWER SERW P.S. 
EF01 FARASQURP.S. 
Abandoned measurement points : 
EB02 QALYUBEA BRIDGE 
EB4A BILBEIS SYPHON 
EB4B QALYUBEASYPHON 
EH13 BAHR HADUS OUTFALL 
Irrigation points for sampling : 
EB12 BATIKH CANAL 
EI01 BAHR FAQUS CANAL 
EI02 ISMAILIA CANAL 
EI03 BAHR MOUS BEFORE MIX 
EI04 BAHR MOMS AFTER MIX 
EI05 BAHRSUKHAYARatGAMALIA 
EI06 FARASQUR DAM 
Newly indentified measurement points : 
EE01 EZBETELBORG P.S. 

MAHSAMA P.S. 
KASSASIN P.S. 
GABAL MIRIAM P.S. 
NORTHERN GANAIN P.S. 
SOUTHERN GANAIN P.S. 

Open location 
Reuse P.S. 
Open location 
Open location 
Drainage P.S. 
Open location 
Open location 
Reuse P.S. 
Drainage P.S. 
Open location 
Reuse P.S. 
Open location 
Reuse P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Open location 
Open location 
Open location 
Open location 
Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Drainage P.S. 

Open location 
Open location 
Open location 
Open location 

Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Baqar Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 
Bahr Hadus Dra 

Bahr Baqar Drain 
Bahr Baqar Drain 
Bahr Baqar Drain 
Bahr Hadus Drain 

Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
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MEDITERRANEAN SEA 

CATCHMENT AREA ACREAGE MAIN CATCHMENT 
10"3 fd 

01 SOUTH BILBEISP.S. 
02 BILBEIS DRAIN by gravity 
03 QALYUBEA DRAIN by gravity 
04 BAHR BAQAR DRAIN by gravity 
05 SAADA P.S. 
06 BAHR BAQAR P.S. 
07 BAHR BAOAR DRAIN after P.S. 
0 8 B L A D E L A Y E D P . S . 
09 SAFT EL QIBLY by gravity 
I0SADAQAP.S. 
11 NIZAM DRAIN by gravity 
12 NIZAM P.S. 
13BANI EBEIDP.S. 
14 ADD. QASSABI P.S. 
15 MAIN QASSABI P.S. 
16GENEENAP.S. 
17 ERADP.S. 
18 BAHR HADUS DRAIN by gravity 
19 ARIN DRAIN by gravity to SAFT P.S. 
20 SAFT P.S. 
21 MATARIAP.S. 
22 UPPER SE RW P.S. 
23 LOWER SERW P.S. 
24FARASQURP.S. 
25EZBETELBORG 
26 GRAVITY DRAINAGE TO THE NILE 

014 
047 
304 
110 
017 
081 
PM 

028 
210 
043 
095 
045 
053 
060 
028 
038 
057 
PM 

060 
175 
050 
050 
066 
002 
047 
006 

BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR BAQAR 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 
BAHR HADUS 

100% reused 

100% reused 

100% reused 

partly reused 

100% reused 

100% reused 

Fig . 1. Catchment a r ea s Eas te rn Ni le De l ta 
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2.1.1. Main drainage catchment systems 

Tin! Mastern Delta almost completely drains into Lake Manzala. 

which in its turn discharges freely into the Mediterranean Sea (fig. 

1). A considerable area is drained by two main drains: the Bahr Baqar 

and the Bahr Hadus, both fiowing into Lake Manzala by gravity. 

Both systems consist of several catchments. 

The drainage systems of Matarya, Lower Serw and Farasqur consist of 

one catchment each. These pump stations deliver the drainage water 

directly to Lake Manzala. 

The pumpstation of the Upper Serw catchment discharges its 

drainage water into the Damietta Branch of the Nile (reuse). 

2.1.2. Bahr Baqar Drain System 

Bahr Baqar originates at the confluence of two drains: Bilbeis 

Drain and Qalyubeya Drain (fig. 2). 

0 Pumpstation 
O Reuse-Pumpstation 
JL Open Drain Location 
A Open Drain Reuse Location 

EB-11J Reuse and 

"1 ÇEB-9 

EB 14 U-s 1 EB-6 
*2 EB-5 Bahr Baqar 

EB-1 

Qalyubeya Drair 

Gravity Drainage Bahr Baqar EB-7 
Bridge 
3 I 

Gravity Drainage on Bahr Baqar EB-4 
>EB-3 

Wadi P.S. 

approx. distance (km) 

Fig. 2. Schematic diagramme Bahr Baqar drain system 

Bibeis Drain is stemming from pumplifted drainage water of urban 

areas (industrial and domestic sewage water) in Greater Cairo and is 

fed by gravity drainage water on its way. Qalyubeya Drain is comple

tely fed by gravity. The two drains discharge approximately equal 

quantities of drainage water annually, but the main quantity of the 

Qalyubeya Drain discharge is pumped into the Wadi Irrigation Canal by 

Wadi P.S. The remaining water flows together with Bilbeis Drain to 

continue thereafter as Bahr Baqar Drain. 
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In the first part the Bahr Baqar Drain is fed by gravity, further 

downstreams the pump stations Saada and Bahr Baqar discharge into this 

drain. From Bahr Baqar Bridge until the Outfall at Lake Manzala with

drawal and disposal takes place diffusely and for the greater part in 

a rather uncontrolled manner. 

The route of the drain extends through Lake Manzala towards the Medi

terranean Sea so that its water hardly mixes with the water of the 

Lake to avoid pollution. 

Six check points for measurement along the Bahr Baqar drain have 

been identified. These are: 

- Bilbeis Bridge in the last reach of Bilbeis Drain. 

- Wadi Railway Bridge which gives the total inflow into the Bahr Baqar 

drain. 

- Saada Bridge. 

- Saud Bridge. 

- Bahr Baqar Bridge. 

- Bahr Baqar Outfall at its crossing with the future El Salam Canal. 

The discharge of Bahr Baqar Drain at its outfall is about 

1.2 109 m3/year and the average salt content is 1300 ppm TDS. However, 

due to disposal of a part of the sewage water of the Greater Cairo 

City into the Bilbeis Drain the water of the Bahr Baqar drain is 

highly polluted from the beginning to the end. 

2.1.3. Bahr Hadus Drain System 

The Bahr Hadus starts as the Saft El Qibly drain, which is comple

tely fed by gravity (fig.3). On the point where the name changes into 

Bahr Hadus, Hanut pump station lifts a considerable part of its water, 

feeding it to the Moiis Irrigation Canal. 

Downstream of Hanut it receives water from the freely flowing Nizam 

drain and from the pump stations Sadaqa, Beni Abeid, Additional 

Qassabi and Main Qassibi. The Nizam drain is fed by gravity in its 

upstream part and by Nizam pump station further downstream. From the 

lower reach of Nizam drain as well as from Bahr Hadus drain water is 

reused for irrigation diffusely. 

At the Bahr Hadus Bridge a side branch conveys the discharge from 

Geneena and Erad pump stations into Bahr Hadus drain. It has been 

observed, however, that the discharge from Geneena pump station is 
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entirely reused lor irrigation from the Lower Beheira drain on its way 

to Bahr Hadus. For this reason Geneena P.S. is in fact a reuse 

Pumpstation. 
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Fig. 3. Schematic diagramme Bahr Hadus drain system 

In the reach between Bahr Hadus Bridge and the Outfall, reuse from 

and drainage to Bahr Hadus takes place diffusely and in unknown quan

tities. Before the Outfall the Saft drain discharges an unknown quan

tity coming from Saft P.S. into Bahr Hadus drain. 

Saft P.S. delivers part of its discharge to the irrigation system in 

the Main Qassabi catchment (estimated 30%). The remaining drainage 

water flows to Lake Manzala through Saft drain and Ramsis drain. 

Check points for measurements are the following: 

On Saft El Qibly Drain: 

- Gemeeza Bridge 

- Saft El Qibly Bridge (abandoned for some period) 

On Nizam Drain: 

Nizam Bridge, after the area of free discharge to the drain 

On Bahr Hadus Drain: 
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- Iddowwar Bridge, after the inflow of Nizam drain 

- Bahr Hadus Bridge, after the inflow of Lower Beheira drain 

- Bahr Hadus Outfall, abandoned, just before Lake Manzala 

- New Hadus Outfall, after the inflow of Saft Drain and at the 

crossing with the future El Salam Canal. 

The average discharge of Bahr Hadus is about 1.7 10^ m3/year and 

its average soluble salt content is about 1400 ppm. The drain will 

form an important feeder of El Salam Canal, a grand mixing project now 

under construction. 

2.2. The Middle Delta 

The measurement points in the Middle Delta are listed in Table 2. 
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TABLE 2 MEASUREMENT POINTS MIDDLE DELTA 

CODE MEASUREMENT POINT TYPE MAIN DRAIN SYSTEM 

Measurement Points in operation : 
M101 UPPER P.S. No. 1 
M102 BRIDGE DRAIN No. 1 
M103 LOWER P.S. No. 1 
M104 P.S. No. 2 
MG01 EAST MENUFEYA P.S. 
MG02 SEGAAYA P.S. 
MG03 MAHALLET RUH P.S. 
MG04 SAMATAY P.S. 
MG05 P.S. No. 5 
MG07 P.S. No. 6 
MG08 HAMULP.S. 
MG09 P.S. No. 4 
MG10 P.S. No. 3 
MG11 GHARBIABRIDGE No. 7 
MG12 HAFIRSH. EL DIN P.S. 
MG14 NEW GHARBIA OUTFALL 
MG15 EZBET EL NIL BRIDGE 
MB01 BURULLUSP.S. 
MS01 SABAL OUTFALL 
MK01 TALA OUTFALL 
MT01 TIRA P.S. 
M701 P.S. No. 7 
M801 P.S. No. 8 
MN01 UPPER P.S. No. 8 
MN02 MANDURAP.S. 
MN03 NASHART OUTFALL 
MN04 ZEINI P.S. 
MZ01 ZAGLOULP.S. 
M111 P.S. No. 11 
Abandoned measurement points : 
MG06 GHARBIABRIDGE No. 6 
MG13 GHARBIA OUTFALL 
MG16 GHARBIA OUTFALL BEFORE MIX 
MN05 SIDISALIM BRIDGE 
Irrigation points for sampling : 
MI01 EDFINA BARRAGE 
MI02 EAST EDFINA P.S. 
MI03 WEST EDFINA P.S. 
MI04 BALAMOUN P.S. 
MI05 BAHRELABASY 
MI06 MIT YAZED CANAL 
MI07 BAHR BASANDELA 
MI08 BAHR TIRA BEFORE MIX 
MI09 BAHR TIRA AFTER MIX 
Newly identified measurement points : 
MN06 BALLASS BRIDGE 

SENANEYN P.S. 
MAHALLET KUBRA P.S. 

Reuse P.S. 
Open location 
Drainage P.S. 
Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Reuse P.S. 
Drainage P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Open location 
Open location 
Drainage P.S. 
Open location 
Open location 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 

Open location 
Open location 
Open location 
Open location 

Drain No. 1 
Drain No. 1 
Drain No. 1 
Drain No. 1 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Gharbia Drain 

Nashart Drain 
Nashart Drain 
Nashart Drain 
Nashart Drain 

Gharbia Drain 
Gharbia Drain 
Gharbia Drain 
Nashart Drain 

Open location 
Drainage P.S. 
Reuse P.S. 

Nashart Drain 
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Area drained by gravity 
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075 
043 
073 
056 
065 
013 
015 
140 
137 
072 
086 
068 
154 
068 
022 
057 
018 

E MAIN CATCHMENT 

DRAIN no 1 
DRAIN no 1 
DRAIN no 1 

GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 
GHARBIA DRAIN 

NASHART DRAIN 
NASHART DRAIN 
NASHART DRAIN 

Remarks 

100% reused 
partly reused 

partly reused 

partly reused 

100% reused 
100% reused 
100% reused 

27MAHALLETKUBRAP.S. 
28 UPPER P.S. NO 1 
29 LOWER P.S. NO 1 
30 P.S. NO 2 
31 SENANGA P.S. 
32 EAST MENUFIA P.S. 
33 SEGAAYA P.S. 
34 MAHALLET RUH P.S. 
35 SAMATAV P.S. 
36 P.S. NO 5 
37 P.S. NO 6 
38 P.S. NO 4 
39 P.S. NO 3 
40 HAFIRSH. EL DIN P.S. 
41 BURULLUSP.S. 
42 OERWA by gravity 
43 SABAL DRAIN by gravity 
44 TILLA DRAIN by gravity 
45 TIRA P.S. 
46 P.S. NO 7 
47 P.S. NO 8 
48 UPPER P.S. NO 8 
49MANDURAP.S. 
50ZEINI P.S. 
51 P.S. NO 11 
52 ZAG LOU L 

V'm. 4 . Catchment a reas Middle Ni le Del ta 
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2.2.1. Main drainage catchment systems 

The Middle Delta is divided into a number of main catchment 

systems. Most of these catchments are drained through pump stations 

(Fig. 4). 

The main drain systems are Drain No. 1 system in the North-eastern 

part of the Middle Delta, Gharbia drain which covers the central part 

and Nashart drain in the Western part of the Middle Delta. 

The other drainage systems consist of a single catchment: Tira P.S. 

P.S. No. 7, Lower P.S. No. 8, P.S. No.11 and Burullus P.S. These 

pump stations lift drainage water from their catchments into Lake 

Burullus. Lake Burullus is in open connection with the Mediterranean 

Sea. 

The catchment areas of the Talla and Sabal Drain in the South-western 

part of the Middle Delta, discharge directly into the Rosetta Branch 

of the Nile (reuse). 

2.2.2. Drain No. 1 System 

Drain No. 1 consists of two sub-systems, one served by Pump sta

tion No. 2 and the other by Lower P.S. No. 1 (fig. 5). Upper P.S. No. 

1 discharges part of the drainage water into the Damietta Branch of 

the Nile. Gates just downstream of the bridge M102 regulate the level 

and the discharge to the catchment served by Lower P.S. No. 1. 

The total discharge of P.S. 1 and 2 confluence in one channel to the 

Mediterranean Sea by gravity. 

There are no separate check-points in this system. 

The average discharge of the system mounts to almost 1.6 109 m3/year 

with a salinity of about 1400 ppm TDS. 

to Damietta Branch 
M1 

Upper P.S. no ' 
Lower P.S. no 1 M1-: 

jamietta bra 
/I1-1 i 1 
no 1(S 

2 J 
M1-3 

M1-4 P.S. no 2 

• 

Drain no 1 Bridge Drain no 1 

approx. distance (km) 

Fig. 5. Schematic diagramme Drain No. 1 system 
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2.2.3. Gharbia Drain System 

In the Gharbia Drain System no catchment is drained by gravity 

(fig. 6). The system consists of ten pump stations out of which three 

are reuse pump stations. The East Menufeya and the Mahallet Ruh P.S. 

in the upstream part of the system lift drainage water almost comple

tely into the irrigation system. 

o ü 

•s " -e 
s « 

s sê' 

? P.S. no 5 

w 

P.S. no 3 
MG 1 0 » 

12 MG-11 

P.S. no 4 

'MG-9 
MG-8 

TT n 

S S 

Bridge no 7 Reuse 

• lMG-6 w: 

MG-5 

MG-2 
Segaaya P.S. 

Reuse Samatay PS. n 3i 

Bridge no 6 G h a r b i a Drain MG-4 t/i MG-3 

approx. distance (km) 

Fig. 6. Schematic diagramme Gharbia drain system 

The pump stations Samatay, Segaaya, No. 5 and No. 6 discharge 

directly, or through a side branche, into the Gharbia drain. Directly 

after P.S. No. 6 Hanut P.S. lifts water from the Gharbia Drain into 

Tira Irrigation canal. 

Further downstream a side branch conveys the input of the pump sta

tions No. 3 and 4 into the Gharbia drain. The last drainage pump sta

tion is Hafir Shehab El Din, whereafter the drain continues to the 

Mediterranean Sea. 

Both official and non-official reuse intakes are found along the main 

part of the Drain. 

The check points for measurements are: 

- Bridge No. 6, now abandoned and replaced by: 

- Bridge Ezbet El Nil 

- Bridge No. 7 after the inflow of the discharge from P.S.'s No. 3 and 

4 

- Gharbia Outfall, now abandoned and replaced by the New Gharbia 

Outfall. 

The average discharge of the Gharbia Drain to the sea is about 

1.5 109 m3/year with a salinity of nearly 2000 ppm TDS at the Outfall. 
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2.2.4. Nashart Dr-a in System 

Nashart Drain starts at the delivery side of Upper P.S. No. 8. On 

its way to Lake Burullus it collects the water from Mandura P.S. 

(drain No. 9) and Zeini P.S. It flows into the Lake by gravity (fig. 

MN-3 Nashart Drain Outfall Upper P.S. no 8 

Zeini P.S. 
2 

O M N 4 

Nashart Drain 

_ Mandura P.S. 

MN-1 

MN-2 

22 

approx. distance (km) 

Fig. 7. Schematic diagramme Nashart. drain system 

A check point is Nashart Outfall at the inflow of Drain No. 9 and 

just, before the Lake. 

The total discharge of this system approximates 0.6 10® m^/year 

with a salinity of about 140 ppm TDS. 

2.3. The Western Delta 

2.3.1. Main drainage catchments systems 

The measurement points in the Western Delta are listed in Table 3. 

The main drain systems are the Edko drain system, which covers the 

North Eastern part of the Western Delta and the Umum drain which is 

situated between the Edko Drain System and the Nubarya Canal on the 

edge of the Western Desert. Barsiq P.S. lifts its drainage water into 

Lake Edko. Lake Edko is in open connection with the Mediterranean Sea 

(fig- 8). 

Tabla P.S. lifts its drainage water, which is very polluted by 

industrial and domestic sewage water, directly into the Mediterranean 

sea. The drainage water from the small catchment Rashid (in the North) 

is pumped into the Rosetta Branch of the Nile. 

The Shubraris Area along the Nile is drained by gravity into the 

Rosetta Branch. 

Before 1985 part of the drainage water from the reclaimed Nubarya 

Area discharged into Lake Mariut as well. At present the West Nubarya 

drain flows directly to the Mediterrean Sea. Close to the shiplocks in 

the Nubarya Canal at Amerya City, a diversion structure which diverts 
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TABLE 3 MEASUREMENTS POINTS WESTERN DELTA 

CODE MEASUREMENT POINT TYPE MAIN DRAIN SYSTEM 

Measurements points in operation : 
WE01 ETAY BARUD P.S. 
WE02 SHUBRAKHITP.S. 
WE03 ZARQUN P.S. 
WE04 EDKOIRR.P.S. 
WE05 DILINGATP.S. 
WE06 KHANDAK EL GHARBI P.S. 
WE07 KHAIRYP.S. 
WE08 HALQELGAMALP.S . 
WE09 HALQ EL GAMAL BRIDGE 
WE10 EDKOP.S. 
WE11 BOSSEILLYP.S. 
WE13 EDKO BRIDGE 
WR01 BORG RASHID P.S. 
WB01 BARSIQP.S. 
WT01 TAB IA P.S. 
WU02 SHEREISHERAP.S. 
WU03 TRUGA P.S. 
WU04 DISHUDI BRIDGE 
WU05 DISHUDI P.S. 
WU06 HARES P.S. 
WU07 ABIES P.S. 
WU08 QALAA P.S. 
WU09 MAX P.S. 
WU10 MARIUT KHALTP.S. 
WU1A MARKET BRIDGE 
Abandoned measurement points : 
WE12 EDKO OUTFALL 
WU01 SHEREISHERA BRIDGE 
WN01 NUBARIA DRAIN BRIDGE 3 
WN02 NUBARIA DRAIN BRIDGE 6 
WN03 EL NOUR DR./NUB. CANAL 
Irrigation points for sampling : 
WI01 NUBARIA C. KM 52 
WI02 NASR CANAL INLET 
WI03 NASR C. P.S. No. 1 SUCTION 
WI04 NASR C. P.S. No. 1 DELIVERY 
WI05 NASR C. P.S. No. 2 SUCTION 
WI06 NASRC. P.S. No. 2 DELIVERY 
WI07 NASRC. P.S. No. 3 SUCTION 
WI08 NASRC. P.S. No. 3 DELIVERY 
WI09 NUB. GIANACLIS BRIDGE KM 60 
WHO NUB. GIANACLIS FACT. BR. KM 6 
WI11 NUBARIA CANAL KM 75 
WI12 NUBARIA CANAL KM 100 
Wl 13 MAHMUDIA CANAL BEFORE MIX 
WI14 MAHMUDIA CANAL AFTER MIX 
WI15 KAFR DOWWAR BRIDGE 
WI16 KHANDAK ELGHARBI IRR. 
WI17 DILINGAT BRIDGE 
Newly indentified measurement points : 
WN04 NUBARIA DRAIN BEGIN 
WN05 DRAIN 6 OUTFALL 
WN06 NUB. DRAIN/TURUMBAAT CANAL 
WN07 NUB. DRAIN AT HOREYA CANAL 
WN08 EL NOUR DRAIN OUTFALL 
WN09 NUB. DRAIN AT MAHADEYA 
WN10 NUB. DRAIN OUTFALL 
WN11 BOUSTAINP.S. 

Reuse P.S. 
Drainage P.S. 
Drainage P.S. 
Reuse P.S. 
Reuse P.S. 
Reuse P.S. 
Drainage P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Drainage P.S. 
Open location 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Open locatie 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Drainage P.S. 
Reuse P.S. 
Open location 

Open location 
Open location 
Open location 
Open location 
Open location 

Open location 
Open location 
Open location 
Open location 
Open location 
Open location 
Open location 
Reuse P.S. 

Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 
Edko 

Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 

Umum 
Umum 
Umum 
Umum 
Umum 
Umum 
Umum 
Umum 
Umum 
Umum 

Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 
Drain 

Edko Drain 
Umum Drain 
Nubaria Area 
Nubaria Area 
Nubaria Area 

Nubaria Area 
Nubaria Area 
Nubaria Area 
Nubaria Area 
Nubaria Area 
Nubaria Area 
Nubaria Area 
Nubaria Arae 
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O 5 10 15 20 25 k IT 
L I I I | I 

CATCHMENT AREA 

53 SHUBRARIS AREA by gravity 
64 SOUTH TAH RIR by gravity 
55 DI LINGAT EXTENSION by gravity 
56 ETAY BARUD P.S. 
57 SHUBRAKHIT P.S. 
58 2ARQUNPS. 
59DILINGATP.S. 
6 0 K H A N D A K E t G H . P S . 
61 KHAIRYP.S. 
62HALQELGAMALP.S. 
63 EDKO P.S. 
64BOSSEILLYP.S. 
65 BORG RASHIDP.S. 
66 BARSIQ P.S. 
67 T ABI A P.S. 
68 ABU HOMMES by gravity 
69SHEREISHRAP.S. 
70TRUGAP.S. 
71 DUSHUDI PS 
72 HARES P.S. 
73 ABIES P.S. 
74 QALAA P.S. 
75 MAX P.S. 
76 NUBARIA AREA by gravity 

ACREAGE 
1CT3 fd 

015 
075 
020 
024 
078 
034 
070 
038 
057 
045 
018 
025 
002 
045 
050 
046 
180 
103 
033 
062 
008 
014 

> 4 4 6 
280 

MAIN CATCHMENT 

EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 
EDKO DRAIN 

UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 
UMUM DRAIN 

Remarks 

100% reused 
reused 
reused 
partly reused 

100% reused 
partly reused 

incl. Sidi Esa 

Fig . 8. Catchment a r eas Western NiJe Del ta 
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high drainage water discharges from the Nuharya Drain into Lake 

Mariut has been constructed. 

2.3.2. Edko Drain System 

In the Edko Drain System four reuse pump stations: Etay El Barud, 

Dilingat, Khandak El Gharby and Edko Irrigation lift their drainage 

water into the irrigation system (fig. 9). The drainage water from the 

first three pump stations is almost completely reused. The Edko 

Irrigation P.S. pumps only part of the drainage water, from the mix

ture of Shubrakhit and Zarqun pump stations, into the Mahmoudya Canal. 

The surplus of the drainage water of both pump stations flows together 

with the drainage water of El Khairy P.S. towards Lake Edko. 

Bosseily P.S. 

WE-10O 
WE 13 

A-A, 

Halq El Gamal P.S. 

WE-8 
Reuse Z a r q u n P S ' 

Edko Outfal l , ,WE 12 Halq El Gamal 
• Brigde WE-9 

WE-7 

s I 
WE-3< » • 

un P.S.- I 

Shubrakhit P.S. 
WE-2 

<J)Edko Irr. P.S. QEtay 
fWE-4 i y w E 1 

i 

Edko Drain 

P.S. ÔEtav Barud P.S. 

WE-6 ÔKhandak El Gharbi P.S. 

Khairy P.S. 

Barsik P.S. SOD WE-5QDilingatP.S. 

Fig. 9. Schematic diagramme Edko drain system 

The pump stations: Halq El Gamal, Edko Drainage and Bosseily lift 

their drainage water into the Edko drain which flows by gravity into 

Lake Edko and subsequently into the Mediterranean Sea. Reuse of drai

nage water for irrigation purposes takes place officially as well as 

unofficially along main parts of the drain. 

Check points along the Edko drain are: 

- Halq El Gamal Bridge just after the P.S. Halq El Gamal P.S, 

- Edko Bridge (first abandoned, now rehabilitated) in the last reach 

of Edko drain 

- Edko Outfall (abandoned), just before the Lake. 

The average discharge lies between 1.0 and 1.4 109 m3/year; the 

salinity at the outfall is about 1400 ppm TDS. 
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2.3.3. Lîmum Drain System 

In the Umum Drain System only the Abu Hommes Area is drained by 

gravity (fig. 10). The reuse pump station Mariut Khalt lifts water 

from the Umum drain into the Nubarya canal after the drainage water 

inputs of Shereshera P.S. and Truga P.S. More downstream the pump sta

tions Dishudi, Hares and Abies discharge into Umum drain. The Umum 

Drain itself flows into Lake Mariut by gravity. 

Abu Hommes Area 
WU-1 
Shereshera Bridge 

Shereshera P.S. 
WU-2 

approx. distance (km) 

Fig. 10. Schematic diagramme Umum drain system 

Also flowing into Lake Mariut are the drainage water of Qalaa P.S. 

(this drainage water is very polluted by industrial and sewage water 

of Alexandria) and surplus water from the shiplock at the tail end of 

the Nubarya Canal. 

Because the level of Lake Mariut is about 2 m below mean sealevel the 

drainage water from Lake Mariut is pumped by El Max P.S. into the 

Mediterranean Sea. 

Reuse of drainage water takes place along the whole Umum drain. 

The plans of the Ministry of Irrigation include the use of 

1.0 109 m3/year of Umum drain water by mixing with the water of 

Nubarya Canal at km 46. 

Three check-points have been defined: 

Sherishera Bridge (abandoned), giving the discharge from the Abu 

Hommes Area; replaced by 

- Sherishera Market Bridge, where the combined discharge of the Abu 

Hommes area and Sherehra P.S. can be measured 

- Dushudi Bridge, just before the input of Hares and Dushudi P.S. 
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The total discharge at the Max P.S. reaches approximately 

2.3 109 m3/year; the soluable salt content is about 5500 ppm. 



RAP/REP20 -20-

3. MEASUREMENT INSTRUMENTS 

3.1. Measurement instruments 

Several self recording and instantaneously measuring instruments 

are in use. Most of these have been described in detail in Reuse 

Report 17 Part B, including guidelines for servicing, trouble 

shooting and installation. 

Only a brief description is given below: 

- Water level recorder alpina (HWK). 

A vertical drum with a springdriven clockwork permits continuous 

registration of water levels during one month. The writing unit is 

driven by a float suspended on a thin steel wire. 

- Electro conductivity (E.G.) recorder PHOX 57 MK II. 

A measurement probe suspended in the water is connected to the 

recording unit that marks the E.C. and the temperature on a roll 

of recording paper. A rechargeable battery provides the power for 

both measuring circuit and paper movement. 

- Three makes of velocity recorders are used in the network: 

. ENDECO: submerged wing type velocity recorder with built-in magne

tic registration tape. Records also current direction, water tem

perature and E.G. (high values only). Uses small alkaline bat

teries . 

. Van Essen: force recording device submitted to the action of the 

flowing water. Combined with a level recorder placed on the bank. 

Small alkaline batteries supply the power. 

. McCro wing type velocity recorder with recording unit, writing on 

a paper chart, placed on the bank. Power supply by a 12 V (car) 

battery. 

- Two types of E.G. meters for direct E.G. measurement by observers 

are used: 

. WTW LF91: small, compact combined temperature and E.G. meter. 

. PHOX 52 D. 

- Fibreglass level gauge elements, cm-division, length 1 m. 

(Polomnis). Used at open locations as well as pump stations. 



RAP/REP20 -21-

Time counters, FACET, 380/220/110 V, for registration of exact pump 

operation time by observers. 

3.2. Instruments placed at the open locations 

Table 4 lists the self recording instruments placed at the open 

locations. It gives the month of installation as well as, in some 

cases, the month of withdrawal (between brackets). 
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3.3. Equipment distributed to the pump stations 

In table 5 the equipment distributed to the pump stations is 

listed. Installation has been organised through the Mechanical and 

Electrical Department of the Ministry of Irrigation. 

Table 5. Equipment installed in and delivered to pump stations 

Code Pumpstation Time count.1 

nr/Volt 
EC-meter Level gauges2 

Deliv. Suction 

EASTERN DELTA: 

EB03 WADI P.S. 

EB06 SAADA P.S. 

EB09 B. BAQAR IRR. P.S. 

EB10 B. BAQAR P.S. 

EB13 BLAD EL AYED P.S. 

EF01 FARASQUR P.S. 

EH02 HANUT P.S. 

EH03 SADAQA P.S. 

EH05 NIZAM P.S. 

EH06 BANI EBEID P.S. 

EH07 ADD. QASSABI P.S. 

EH08 MAIN QASSABI P.S. 

EH09 GENEENA P.S. 

EH10 ERAD P.S. 

EH12 SAFT P.S. 

EMOI MATARIA P.S. 

ES01 UPPER SERW P.S. 

ES02 LOWER SERW P.S. 

5 

-

8 

4/110 

plann.'87 

4 

3/220 

4/220 

4/220 

5/220 

4/110 

3/110 

4/220 

4/110 

6/110 

3 

3 

_ 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

2 

2 

1 

3 

2 

2 

2 

2 

2 

2 

2 

2 

1 

3 

1 

3 

2 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

4 

3 

3 
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Table 5. Equipment installed in and delivered to pump stations 

Code Pumpstation 

MIDDLE DELTA: 

MB01 

MG01 

MG02 

MG03 

MG04 

MG05 

MG07 

MG08 

MG09 

MG10 

MG12 

MN01 

MN02 

MN04 

MT01 

MZ01 

M101 

M103 

M104 

M701 

M801 

Mill 

BURULLUS P.S 

EAST MENUFIA 

SEGAAYA P.S. 

MAHALLET RUH 

SAMATAY P.S. 

P.S. NO 5 

P.S. NO 6 

HAMUL P.S. 

P.S. NO 4 

P.S. NO 3 

Time 

P.S. 

P.S. 

HAFIR SH.EL DIN P 

UPPER P.S. NO 

MANDURA P.S. 

ZE1NI P.S. 

TIRA P.S. 

ZAGLOUL P.S. 

UPPER P.S. NO 

LOWER P.S. NO 

P.S. NO 2 

P.S. NO 7 

P.S. NO 8 

P.S. NO 11 

8 

1 

1 

nr 

s. 

count.1 

/Volt 

- 380 

5/380 

5/380 

4/380 

4/380 

4/380 

3/220 

3/220 

5/220 

4/220 

5/220 

5/380 

4/380 

3/380 

4/380 

- 220 

3/110 

-

4/110 

5/220 

6/220 

6/220 

EC-meter 

WTW 

WTW 

WTW 

PHOX 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

PHOX 

WTW 

WTW 

WTW 

Level 
Deliv. 

-

exist 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

rukh. 

rukh. 

2 

2 

2 

2 

2 

2 

2 

gauges2 

Suction 

-

. gauges 

2 

3 

2 

2 

2 

2 

3 

3 

2 

1 

3 

3 

3 

3 

3 

2 

2 

2 

2 
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Table 5. Equipment installed in and delivered to pump stations 

Code Pumpstation Time count.1 

nr/Volt 
EC-meter Level gauges2 

Deliv. Suction 

WESTERN DELTA: 

WB01 

WE01 

WE02 

WE03 

WE04 

WE05 

WE06 

WE07 

WE08 

WE10 

WE11 

WT01 

WU02 

WU03 

WU05 

WU06 

WU07 

WU08 

WU09 

WU10 

WN11 

BARSIQ P.S. 

ETAY BARUD P.S. 

SHUBRAKHIT P.S. 

ZARQUN P.S. 

EDKO IRR. P.S. 

DILINGAT P.S. 

KHANDAK EL GH. P.S. 

KHAIRY P.S. 

HALQ EL GAMAL P.S. 

EDKO P.S. 

BOSSEILLY P.S. 

TABIA P.S. 

SHEREISHRA P.S. 

TRUGA P.S. 

DUSHUDI P.S. 

HARES P.S. 

ABIES P.S. 

QALAA P.S. 

MAX P.S. 

MARIUT KHALT P.S. 

BOUSTAIN P.S. 

5 

3 

4 

4 

3 

3 

4 

4 

5 

3 

6 

5 

6 

5 

3 

4 

-

3 

12 

3 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

WTW 

2 

2 

2 

2 

2 

-

-

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

-

2 

2 

2 

1 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1Time counters were installed during the first quarter of 1985 

*Level gauges were delivered to the Mech. & Electr. Dept. in October 

1985 
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4. EXPERIENCES WITH THE FUNCTIONING OF THE NETWORK 

The functioning of the measurement network as a means to provide 

reliable data on discharges and salinities depends on four main 

aspects : 

- the measurement location 

- performance and condition of the measurement instruments 

- performance of the responsible engineers and observers 

- regular calibration of both discharge relations and salinity para

meter ratios. 

Some remarks concerning the functioning of the measurement network 

based on experience of some years of operation, will be made here

after. 

4.1. Measurement locations 

- Location of and operation circumstances at a pump station are not 

free to choose. Its reliable functioning as a measurement point 

depends on the other three aspects mentioned above. 

Reliable stage-discharge relations are generally only found in chan

nels with (quasi-) steady flow and out of the influence of backwater 

curves. This is often the case in the upstream areas of the Delta. 

At these locations a waterlevel recorder is sufficient to provide 

reliable discharge data. 

- Backwater affected zones are: 

. Downstream reaches near the outfalls 

. Reaches just upstream of points of withdrawal or input by pump 

stations. 

At locations in these zones a velocity recorder is also needed in 

order to establish reliable discharges. 

- Salinity monitoring with a single EC-recorder is only feasible at a 

location with a homogeneous salinity distribution over the cross-

section. Such conditions are found only at sufficient distance 

downstream of inflow points. 

Locations in or near village centres should be avoided because of 

the risk of unwanted human interference. 
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- Locations and instruments should be easily accessible. Bad 

accessibility results in bad service and maintenance. 

- Floating waterplants (waterhyacinths) are abundantly present in most 

drains. Measurement cross-sections should be chosen away from points 

where these waterplants accumulate. They cause a rise in waterlevel 

without the proportional rise in discharge according to the rating 

curve. Suitable points are found at the downstream side of bridges 

upstream an open channel reach without obstructions. 

- Some drains are so excessively polluted by sewage water that even 

the atmosphere above them is aggressive to the instruments and 

shelters. This results in untimely damage by corrosion. A further 

drawback is that the state of pollution is not very encouraging for 

a good service by the measurement teams, let alone (re-) installa

tion of damaged instruments and shelters. 

4.2. Instruments 

- The Alpine level recorders function as a rule very good. 

Regular checks remain necessary. 

- The Beekman salinity recorders have proven not to be very practical 

because of power supply problems (special batteries), only 14 days 

time scale, circular registration card (interpretation) and clogging 

of ink. They are not being used any more. 

- The PHOX 57 MKII EC recorders function fairly well. The internal, 

rechargable batteries have been taken out, and only the batteries 

have to be transported to the office for charging. Some problems 

occur due to light corrosion of electronic switches and connections. 

Treatment with a special contact spray in most cases solves this 

problems. 

- The ENDECO velocity recorder functions well. Data translation is not 

optimal yet. 

- The McCro velocity recorder functions good, except for an incidental 

failure of the magnetic contact probe. If the location is suitable 

(access to a midstream section and no damage risks by shipping) it 

is probably the easiest recorder for servicing and gives quickly 

available results. 
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Little experience has been acquired till now with the van Essen 

velocity recorder. The construction seems a little weak for the 

existing circumstances. 

- The equipment distributed to the pump stations (time counters, level 

gauges and EC meters) functions properly in most cases. The WTW EC 

meters are easier to handle and give better results than the PHOX 

meters. 

- Regular checks and maintenance of the instruments are a necessity. 

Up till now maintenance has been on an ad hoc basis because the 

installation of measuring equipment has been given priority. It is 

advised to inspect all instruments thoroughly at least three times 

a year and replace instruments whenever this is necessary. 

Specialized maintenance will remain a problem because these services 

are not rendered in Egypt by the manufacturers. The Hydraulic 

Institute at the Delta Barrages could assist to some extent. 

4.3. Engineers and observers 

- It has been noticed that up till now observers at some pump stations 

still do not fill out their measurement forms completely and cor

rectly. It must be stressed that their full cooperation is necessary 

to obtain reliable data. The major part of the observers perform a 

good job however. 

- The responsible DRI engineers have been trained intensively and per

form their duties adequately. The continuous maintenance of instru

ments is becoming an increasingly important task for them. 

4.4. Calibration of discharge relations and salinity parameter 

ratios 

- At pumpstations discharge measurements should be performed every 

year to check rating curves. 

Recalibration of pump units should take place after significant 

changes such as complete overhaul or renewal has taken place. 

- At open drain locations discharge measurements are to be performed 

at least twice a year to check the discharge relation. 
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- Recalibration at open locations is necessary when the check measure

ments indicate important changes or when the drains geometry has 

been changed significantly, f.i. by cleaning and remodelling. 

- The results of these measurements are best reported annually in a 

calibration update report. See Reuse report 21 for an example. 

- Every year the ratio between TDS contents and E.C. should be 

established as the average value of the last five years. Calculation 

of this moving average avoids occasional jumps in the value of the 

TDS -EC ratio. 

4.5. Proposed action 

- Based on the above mentioned experiences it is suggested to prepare 

a check list, concerning the functioning of equipment and the per

formance of observers. This check list should be updated every three 

months by the field measurement staff. 

- Furthermore it is proposed to establish a special team for main

tenance of equipment in the field since this goes beyond the capa

city of the field measurement staff. 
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5. DESCRIPTION OF MEASUREMENT LOCATIONS EASTERN DELTA - 3 1 -

The description of the measurement location is done by: 
— location map 
— specific data of the location 
— cross-section of open locations 

EB01 BILBEIS BRIDGE 
EB02 QALYUBEA BRIDGE 
EB03 WADI P.S. 
EB04 WADI RAILWAY BRIDGE 
EB05 SAADA BRIDGE 
EB06 SAADA P.S. 
EB07 SAUD BRIDGE 
EB08 BAHR BAQAR BRIDGE 
EB09 BAHR BAQAR IRRIGATION P.S. 
EB10 BAHR BAQAR P.S. 
EB11 BAHR BAQAR OUTFALL 
EB13 BLAD ELAYEDP.S. 
EF01 FARASQURP.S. 
EH01 SAFT EL QIBLY BRIDGE 
EH02 HANUT P.S. 
EH03 SADAQA P.S. 
EH04 NIZAM BRIDGE 
EH05 NIZAM P.S. 
EH06 BANI EBEIDP.S. 
EH07 ADDITIONAL QASSABI P.S. 
EH08 MAIN QASSABI P.S. 
EH09 GENEENAP.S. 
EH10 ERADP.S. 
EH11 BAHR HADUS BRIDGE 
EH12 SAFT P.S. 
EH13 BAHR HADUS OUTFALL 
EH14 GEMEEZA BRIDGE 
EH15 IDDOWWAR BRIDGE 
EH16 ARIN DRAIN 
EH17 NEW HADUS OUTFALL 
EM01 MATARIAP.S. 
ES01 UPPER SERW P.S. 
ES02 LOWER SERW P.S. 
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B Staff Gauge 

• EC Recorder 

I I Level Recorder 

U Reference point 

\ / Velocity Recorder 
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Open L o c a t i o n 

O 
To Zagazig (8 km) 

SHARQAWIGA CANAL 

BILBEIS DRAIN 

3 C B r i d 9 e 

| | Pumpstation 

• O Railway 
Road 

RXH Buildings 

} C Closed drain or canal 

— — Canal 

—— - Drainage canal 

Q Measurement point 
' ' Syphon 

To Abu Hammad 

BILBEIS 

To Cairo 

Location sketch (not on scale) 

Stage - discharge relation 
Correlation coeff. 
Update 
Av. monthly waterlevel 1985 

Reference point vertical 7 

Av. discharge 1985 
Av. salinity 1985 
Catchment area 

Q = 1 4 . 5 5 * (W-5 .39 ) m 3 / s 
r 2 = 0 . 9 1 
0 1 . 0 1 . 8 6 
W = 6 . 2 7 m.aMSL 

+ 1 0 . 3 1 

61 

m.aMSL 

Q = 1 2 . 1 m V s 
EC = 1 .2 9 mS/cm 

* 10 J Fd 

Q-H p a i r s = 7 

r a n g e W = 6 . 1 4 - 6 . 3 7 m.aMSL 

Q = 
TDS = 

382 
929 

*106m3/yr 
ppm 

Equipment 
EC-recorder 
Level recorder 
Level gauge 

no 
no 
range : + 5.5 /+ 7.5 m.aMSL 

Remarks Uptake level and EC recorder due to mud fill in stand 
pipe (1986). During 1/86 drain deepened and cleaned. Old 
measurements not relevant. New rating curve. 
Rating curve valid until 01.01.86: Q + 10.20 * (W-5.08) 
r2 = 0.67. Q-H pairs = 8. 

DRI - ICW, June 1987 
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Open Location EB02 Qalyubeya Bridge 

Location sketch (not on scale) 

Stage - discharge relation 
Correlation coeff. 
Update 
Av. monthly waterlevel 1985 

Reference point vertical 

Av. discharge 1981 
Av. salinity 1981 
Catchment area 

t^ = 

w = 

Q = 12.1 
EC - 119 
A = 304 

m.aMSL 

m.aMSL 

m3/s 
mS/cm 
*103Fd 

Q--H pairs = 

range W = 

Q = 383 
TDS = 801 

m.aMSL 

*106m3/yr 
ppm 

Equipment 
EC-recorder 
Level recorder 
Level gauge 

Remarks Locat ion abandoned. No r e l i a b l e s t a g e - d i s ch a r g e , nor 
ve loci ty-discharge . Relations were found. 

DRI - ICW, June 1987 
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EB0 3 Wadi P . S . Reuse pumping s t a t i o n 

To Zagazig 

To Abu Kebir-Abu Hammad Road 
(10km) 

To Qalyubeya Bridge, EB02 (8 km) 

To Ismatleya 

Location sketch (not on scale) 

Remarks 

Rating curve 

Q-H pairs 

Update 

Av. montly head 1985 

Level suction side 1985 

Level delivery side 1985 

Av.discharge 1985 

Av. salinity 1985 

Cathment area 

Mech. & Elec. Dept Data 

Number of pump units 

Pump capacities 

Equipment 

EC-meter 

Time counters 

Calculator 

Governorate 

Q = 7.63 -
n = 22 
08.01.85 

H = 2.93 

4.48 

7.41 

Q = 11.32 

EC = 1.14 

A = 304 

5 

Q = 6.00 

WTW - LF91 

5 

Sharp EL 356 

Sharqeya 

1.14 * 

m. 

m.aMSL 

m.aMSL 

m/s 

mS/cm 

*103Fd 

m3/s 

range H = 2.17 - 3.37 m.aMSL 

Q = 357 
TDS = 801 

*10 6m 3 /yr 
ppm 

In Augus t 1987 a new P .S . (2 u n i t s 6.00 m 3 / 3 ) s t a r t e d 
w o r k i n g . I n 1987 B i l b e i s d r a i n w a t e r was a l s o e x t r a c t e d , 
due t o s ho r t a g e of Qalyubeya d r a i n wa t e r . 

DRI ICW, June 1987 
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EBC4 Wadi Railway Bridge 

To Zagazig 

-37-

Open Locat ion 

To Abu Kebir-Abu Hammad Road 
10kml 

To Ismaileya 

To Qalyubeya Bridge, EB02 (8 km) 

Location sketch (not on scale) 

Stage - discharge relation 
Correlation coeff. 
Update 
Av. monthly waterlevel 1985 

Reference point vertical 14 

Av. discharge 1985 
Av. salinity 1985 
Catchment area 

Equipment 
EC-recorder 
Level recorder 
Level gauge 

Q = 20.68 * (W-3.44) 
r2 = 0.76 
06.08.84 
W = 4.30 m.aMSL 

+ 10.80 m.aMSL 

Q-H pairs = 7 

range W = 4.10 - 4.65 m.aMSL 

Q = 17.73 m3/s 
EC = 1.21 mS/cm 
A = 365 *103Fd 

no 
no 

Q = 
TDS = 

559 
877 

*106m3/yr 
ppm 

range: + 4 /+ 5.5 m.aMSL 

Remarks : Uptake level and EC recorder due to serious corrosion of 
the shelter (4/87). 
An observer collects daily waterlevels and EC-values. 

DRI - ICW, June 1987 
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Open Locat ion 

O 

To Faqus 
(3 km) 

SAADA BRIDGE 

ToSalheya (10 km) 

Location sketch (not on scale) 

Stage - discharge relation 
Correlation coeff. 
Update 
Av. monthly waterlevel 1985 

Reference point vertical 9 

Av. discharge 1985 
Av. salinity 1985 
Catchment area 

1 8 . 6 1 * (W-0 .63 ) m 3 / s 

0 1 . 0 1 . 8 6 
W = 1 .97 m.aMSL 

+ 7 . 4 9 m.aMSL 

Q = 24.64 m3/s 
EC = 1.08 mS/cm 
A = 395 *103Fd 

Q-H pairs = 11 

range W = 1.80 - 2.28 m.aMSL 

Q = 777 *106m3/yr 
TDS = 775 ppm 

Equipment 
EC-recorder 
Level recorder 
Level gauge 

PHOX 57 MK 2 
Alpina P10 
range: + 1.5 /+ 3.0 m.aMSL 

Remarks Rating curve valid until 01.01.86: 
Q = 19.46 * (W-0.70) m3/s. r2 = 0.85. Q-H pairs 

DRI - ICW, June 1987 



•40-

EB06 Saada P.S. Drainage pumping station 

To Faqus 
(3 km) 

SAADA BRIDGE 

ToSalheya (10 km) 

Location sketch (not on scale! 

Rating curve 
Q-H pairs 
Update 

Q = 0.74 m3/s 
n = 28 
01.01.85 

Av. monthly head 1985 
Level suction side 1985 
Level delivery side 1985 

Av. discharge 1985 
Av. salinity 1985 
Catchment area 

n.a. 
n.a. 
n.a. 

Q = 0.76 
EC = 0.94 
A = 17 

5 
m/s 
mS/cm 
*103Fd 

Q = 24 *106m3/yr 
TDS = 651 ppm 

Mech. & Elec. Dept Data 
Number of pump units 
Pump capacities 

8 units 
Q = 0.93 m3/s 

Equipment 
EC-meter 
Time counters 
Calculator 

WTW - LF91 
0 
SHARP EL 356 

Governorate 

Remarks 

Sharqeya 

Diesel pumpunits, no time counters. 

DRI - ICW, June 1987 



EB07 Saud B r i d g e ( o l d ) 

__-_41: 

Open Location 

•^ > • To Bahr Baqar Bridge, EB08 (8km) 

To San El Hagar (18 km) 

Ganabeya 

To Salheya 
(7 km) 

Location sketch (not on scale) 

Stage - discharge relation 
Correlation coeff. 
Update 
Av. monthly waterlevel 1985 

Q = 18.68 * (W + 0.52) 
Q-H pairs = 8 r2 = 0.64 

22.10.84 
W = 1.01 m.aMSL range W = 0.82 - 1.34 m.aMSL 

Reference point vertical 45 +3.21 m.aMSL 

Av. discharge 1985 
Av. salinity 1985 
Catchment area 

Q = 28.51 mJ/s 
EC = 1.19 mS/cm 
n.a. 

Q = 
TDS = 

899 
842 

*106m3/yr 
ppm 

Equipment New Bridge 
EC-recorder 
Level recorder 
Level gauge 

PHOX 57 MK2 
Alpina P10 
range: + 0.30 /+ 2.00 m.aMSL 

Remarks : Old bridge replaced by a new one (2/87). 
New bridge: 
Reference point vertical 20.5: + 5.78 m.aMSL 
Calibration measurements are carried out. 

The old Saud Bridge is replaced by a new one. The reinstallation of equipment 
has been executed at the end of April 1987. However no information is available 
concerning the location of the point and the vertical numbering. 

DR1 - ICW, J u n e 1987 


