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SUMMARY AND CONCLUSIUNS

For the year 1989 the drainage discharges and salinities at a
large number of locations in the Nile Delta have been determined.
Data concerning the drainage pumping stations were collected
at most of the pumping stations, with the assistance of the
pumping station engineers. The data of the Mechanical and
Electrical Department of the MPWWR have been used to check the
data col lected by DRI.

These data have been uned to calculate the actual discharpes at
the pumpling stations applylng the discharge relations established
by DRI. Discharges at the open locations have been derived from
vater level measurements and in some cases FROM velocity
measurements asaud using the discharge relations eastablished by
DRI.

This year the calculated discharges at the open locations are an
vnderestimation of the actual discharge, due to the extremely low
waterlevels during the first eight months of the year. Further
comments are given in paragraph 1.1.

The electrical conductivity (EC) has been recorderd continuously
by EC- recorders at the open locations and twice a day by EC
meters at most of the pumping stations. To express the salinity
in total dissolved salts (TDS) the recorded EC has been
multiplied with a THS/EC ratio. This ratioc is established on
basis of the watersamples analysed for the years 1984 - 1989 for
each location separately.

DRI engineers collected data during the routine trips, every

three weeks, and in the meantime recorders and meters were

checked and calibrated. They also collecred wanternomples at all

the measurement locations, which were analyzed at the DRI

laboratory.

For all measurement locations the calculated results are presented
on monthly basis. The yearly totals and averages have been

summparised per Delta region.

For the whole Nile Delta, with an area of about 4,551,000 feddan
(including Nubareya Area 280,000 feddan) the total discharge of
drainage water generated during 1989 was 14,960 million m3, an
increase of 4.3% on average for the whole Delta compared tol988.
During 1989, a quantity of at least 2,672 million m3, with an
average salinity of 987 g/m3, has heen reused officially. A
total of 12,288 million m3 with an average salinity of 2678 g/m3
has been discharged to the Mediterranean Sea or to the coastal
lakes, which are in direct connection with the sea.

Theoretically about 1.3 billion u3 of drainage water in the
salinity class 0 to 1000 g/m3 and sbout 2.2 billion m3 in the
salinity class 1000-1500 g/m3 are available for reuse in the
irrigation system

The Bahr Bagar Maip Drain system discharged 831 million m3 of
drainage water with a salinity of 1768 g/m3 to lLake Manzala. This
water is very polluted by fndustrial and urban sewvage water and
it is considered unsuitable for reuse.



The measured discharge at Bahr Hadus Bridge was 926 million m3
with a salinity of 1807 g/m3. However, during the last update
procedure of the rating curve in June 1989 the 14 calibratioen
measurcments, which were carried out from November1988 till
July 1989, showed a significant change of the rating curve.
The total discharge to the sea during 1989, calculated with the
updated rating curve, was 1244 million m3. Lower Serwa PS had a
discharge of 565 million m3 with a salinity of 986 g/m3. The
water of these two draips is of main importance for reuse in the
" El Salam Canal Project.

From the Charbia Main Drain System 1404 million m3 was discharged
to the sea with a salinity of 2440 g/m3. The totals given are
accvmulation of the discharges and salinities of the separate
pumping stations. The total discharge of the Gharbia drain,
except Hafir Shebab el Din P.5., amounts to 980 million m3m with
a salinity of 1303 g/m3. The unofficlal reuse, which 1ls a large
amount, is pot taken into account.

The application of a data base system &and other computer
programmes on the Hewlett Packard 150 Personal computer made the
elaboration, calculation and printing of datas and results more
simple and easier to repeat.



1. INTROBDUCTION

1.1. General

From 1980 till 1984 the salinity of the drainage water at a
number of locations in the Nile Delta has been determined on a
rToutine basis and discharge measurements at the open locaticns
were done. Meanwhjle pumping station data of the Mechanical &
Electrical Department (MED) were collected., These data were used
to calculate the pumping stations discharges.

Since 1985, at most of the pumping stations time counters bave
been installed and electrical conductivity meters have been
distributed, The number of hours of operations, static head and
EC were collected. Discharges of drainage- and reuse pumping
stations are calculated using the discharge-head relsations
determined by DRI. These discharges bave been compared with the
discharges calculated by the KED to prevent basic errors.

The discharges of 1989 at the open locations are based on
continuous recorded waterlevels and measured velocities. The
discharges have been calculated by using the discharge-relaticas
determinded by DRI.

The total irrigation water supply was Incressed {5 1989 when
compared with the year 1988. This resulted insanincresse of the
generated drainage water. The 'Reuse Monitoring Programme' was
faced with severe problems due to the extremely low waterlevels
observed in the main drain systems over the first eight months of
1989. The calibration measurements executed at the open
locations in the Nile Delta for the duration of the project
covered a certain range of waterlevels for each location. The
calculated rating curves are only valid for the waterlevels
fallipg within this range, especially at the locations where
rating curves on linear basis are established. However durfog the
first eight months of 1989 at almost all the open locations the
average mwonthly waterlevels were below the minimum rasge levels
(See Fig.l.). Therefor, generally, the calculated diacharges
during 1989 are an underestimation of the actual discharge.
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Fig. 1. Stage - Discharge relatior, underestimation of discharge.



During the past year calibration measurements were carried out at
low waterlevels to solve this problem, although there were
limatations on time and manpower. First priority will be given to
implement this programme in the future.

The drainage water salinity, expressed ip total dissolved salts
{(TDS), is calculated with the recorded and measured electrical
conductivity (EC) and the relation between total dissolved salts
and electrical conductivity. This TDS/EC- ratio has been
established per location from the chemical analyses of the
watersamples duriog the years 1984 - 1989.

The purpose of this report 18 to present the discharpes of
drainage water, and 1ts salinity as the basis for further
analyses of the resulta obtained.

All of the basic work hag been doune by the engineers of DRI. They
measured in the field, analyzed water samples in the laboratory,
collected data from the MED, elaborated data and calculated
sverapes and lotal figurces.

1.2. Discharge Measurement at puwmping stations

For each pump unit of all the drainage pumping stations in Lhe
Nile Delta the discharge was calculated from calibration
measurements, which were executed during 1981-1984, The
calibration data for each pump unit, 1{fting head and discharge,
were combined for each pumping station and a rating curve was
determined. For some pumping statfons more than one rating curve
was obtained because the capacities of the separate units were
different,

Additional measurements were executed durfing 1985-1987 and, 1if
necesgary, the discharge-head relations were updated.

Most of the pumping stations have been equipped with time
counters for every pump unit separately during the period 1984-
1985. Meanwhile the pumping station engineers received EC meters
to measure the EC value of the lifted drainage water. Also
levelgavges have been distributed to the Irrigation Departments,
The pumping atation englincers noted the dally hours of operation
per unit, the averapge daily waterlevel at suction and delivery
gside and they measured the electrical conductivity twice a day.
During monthly routine tripse the DRI engineers collected and
checked the poted dsta at the pumping stations.

The discharge per decade at the pumping stations has been
calculated by using the rating curves, the average static head
(difference between delivery and suction level) and the operation
time of the units. Within the DRI these discharges per decade are
avallable. Im this report only the monthly and yearly discharges
are presented (Q DRI).

The Mechanical and Electrical Department collects from all the
pumping stations in the Nile Valley and Delta basic data, namely
waterlevel at suction side and delivery side, number of hours of
operation, electricity consumption, total calculated discharge
and others, with the sgsistance of the local offices of the
MFWWR. These discharges (QMED), waterlevels and pumber of hours
of operation have been used for comparison with the data
collected and calculated by DRI.



In the summary of resultse the Q BRI and QMED are both glven and
the ratio between these two discharges (Q DRI/ Q HED) is also
reported.

Normally this ratio should be sbout 1, but for the 68 pumping
stations monitored, the ratio ranged between 0.44 to 1.35.

In Chapters 6, 7 and 8 the QMED and the DRI data, i.e. operation
hours, head, Q PRI and the used discharge relations, are
presented in tables for each pumping station separately.

1.3. Discharge Mcasurcment at open locations

For each open drain location, not affected by backwater, a stage-
discharge relation hag been established from calibration
measurermenls done during the years 1984 and 1985. Additional
measurements were carried out during 1986 and 1987 and, if
necessary, the stage-discharge relations were adjusted. During
1985 most of the level recorders, levelgauges and Electrical
Conductivity (EC) recorders have been installed at the open
locations in the Hile Delta. At the locations where water level
recorders are installed the leveln are recorderd continuvously oand
therefore accurate discharge data can be obtained. This year
however the calculated discharges are an underestimstion of the
actual discharges, due to the extremely low waterlevels during
the first eight months (see 1.1.).

During routine trips waterlevels were registered, the recorders
checked and the sheets were changed. Sometimes discharge
weassurements have been donme to check the stapge-discharge
relation. From the level recorder pheets the daily average
waterlevel has been determined and by ueing the stage-discharge
relation the daily average discharge (m3/sec) was calculated.
Average total waterlevels and discharges (Q DRI) per decade, per
month and per year have been calculated.

For the open locations affected by backvater from the sea, a
lake, an upstream or downstreas pumping station, velocity-
discharge relations have been determined from calib.ations
preformed during 1985 and 1986. Additional measuremenis wvere
carried out during 1987 and, if necessary, the rating curves were
adjusted. At these locations the point velocity and waterlevel
are recorded, All the velocity recorders installed (McCro, ENDEGCO
and Van Eassen) had technical drawbacks, because they were partly
covered with waterplants, which affected the recording, after
.scome hours or days of operation.

buring routine trips the recorders were cleaned and somctimes the
velocity at these locationg was measured as a check on the
recorded velocity.

During the fieldtrips the discharges also have been messured at
the backwater locations, not yet equipped with a velocity
recorder. But these instantaneous measurements gave an
insufficient view of the total daily or wonthly discharge, due to
discharge variations. Nevertheless total estimated discharges
were calculated,

The results of discharges at the open locations are presented in



Chapters & ,7 and 8. In these chapters the figurea couvcerning:
the waterlevel (WL in w. AMSL), the calculated monthly diecharge
{Q in millicn m3) and, in case of s backwater location, the point
velocity (Vpt in m/8) are presented in tables for each open
location separately.

1.4. Electrical Conductivity and Salinity

At most of the locations In the network the electrical
conductivity (EC) has been recorded. The recorded values were
taken at the open locations by EC-recorders and at the pumping
stations by mespurements with an EC-~meter twice dally. At the
other locations the EC has been measured by the DRI engineers
during the routine trips. During thepe trips the recorded EC-
values have been checked. The continuvous EC registration is the
basls for further elsboration and calculation.

Pally EC-values have been extablished from the recorder sheets.
The EC-valves per decade and the monthly welghted averages have
beep calculated per location. These moothly values have been
pyesed to calculate the yearly welghted EC value per locsation.

In this report the monthly calculated EC and TDS-values based on
the multiplication of the EC with the TDS/EC-ratio are published
in Part B. The wmonthly salt load is obtained by multiplying the
galinity with the monthily discharge. The yearly salt load is
calcaulated by gvaming up the moathly saltloads.

In Chapters &, 7 god 8 the flgures concerning electrical
conducivity, TDS/EC relation, salinity and salt load are
presented In tebles for each location separately.

1.5. Data Elasboration and Data Presentation

All the messured snd collected data have been entered in a2 dsta
base sysltem using the dBase programme on ?he liewlett Packard 15U
Personal Computers. . £

The data msanagement programme "HYDKO® 18 usged for the
elaboration, retrieval sud calculation of data by uweing several
subroutines for the different types of locations. This results in
ten days and monthly average values of waterlevels, EC,
salinities, discharges and salt loads.

The data presestation programme "YRAR" retrieves smonthly data and
calvulates yesarly averages and totals which is further used for
data presentation.

1f, {or some locstions no data or incomplete data are avallabie
to calculale the averages sud the yearly totals, the 'NA' label
is typed on the pertinent position in the data watrizx.

Although all data have been thoroughly checked uwosabsolute
guarsntee can be given that all presented results are completely
correct.

In Chapters 6, 7 and 8 the results of meassurement at pumping
staticns and open draia lecations are given on monthly basis.

A summary of the yearly averages and totals are given in Chapter
3, 4 and 5 for each Delta area separately.



2. THE NILE DELTA

LY

2.1. Drainage water to the Mediterramean Sea

For each measuring location the average yearly discharge and the
weighted average salinity are determined., Subtracting from these
totals the quantities reused gives the quantities of water
drained to the sea. These quantities are theoretically available
for irrigation of new areas, without affecting the present
eystem. Its salinity, however, determines the limits for its
use. Although in this report only the salinity is used to
classify the quality, it should be pnoted that also the chemical
and biclogical composition should be considered before actually
reusing this watexr (see part B of this report).

1o order to provide reliable estimates on avallable quantities of
drainage water, those quantities that are discharged to the
Mediterranean Sea ox to the ccoastal lakes in open connection with
it should be considered. In this case the original sources
(catchments) and the original salinities of the drainage water
are not given, but only the mixture in quantity and quality at
these outfalls is koown.

Because of incomplete field wmeasurements at some cutfalls in the
Middle and Western Delta during 1989, it was decided to define
the available quantities of draipage water by the quantities of
the original sources {(catchments). In this case, the unofficially
reused quantity in the drain stretches between the source and the
outfall is not known.

In Table (1) the dischargen to the Mediterrancan Sea, the averape
salinties and the salt loads for the three wailn regions of the
Nile Delta are presented. The total discharges, shown in Table 1,
are grouped Into salinity classes and, as such, piven in Table 2.
More detailed data are avasilable in the summary tables of the
following three chapters.

Table 1. Discharge, salinity and salt load of drainage water
to the coastal lakes or the Mediterranean Sea during
1989 per Delta region.

Delta region Pischarge Salinity Salt load
pillion m3/y g/m3 thousand tonnes
Eastern Delta 3,317 1831 6,072
Middle Delta 4,546 2410 10,955
Western Delta 4,525 3793 16,783
Total Delta 12,288 2678 33,810




Table 2. Available drainage water in the Nile Delta during 1989,
within different salinity classes.

———— —— -

Salinity Eastern Middle Western Total
class Delts Delta Delta Delta
million m3/y million m3/y million w3/y million ml/y

under 1000 565 : 332 439 1,336
1000- 1500 992 850 374 2,216
1500- 2000 926 1,563 916 3,405
2000- 3000 350 691 807 1,848
over 3000 484 1,110 1,889 3,483
Total 3,317 4,546 4,425 12,288

From the results given in the Tablesa (1) and (2) the following

remarks can be made:

- the measured discharges at the Bahr Bagar Bridge and the
pumping stations Bahr Bagar Irrigation and Drainage are used to
calculate the total release of drainage water from the Bahr
Baqar Main Drain System to Lake Manzala;

- the total release to the lake from Bahr Badus Main Drain System
1s calculated by using the measured discharges of Bahr Hadus
Bridge and 70 percent of the quantity pumped by Saft P.S.;

- the discharges of the five pumping stations in the lsmailia and
Suvez regions are not taken into account to calculate the
total release of draipage water to the Sea;

=~ the discharges of the ten individual pumping stations in the
GCharbia Main Drain System are used to calculate the release of
drainage water from this drain to the Sea;

- Almost all the drainage water in the Gharbia drain was either
pumped by Hamul reuse P.S., or unofficially reused by the
farmers,

- the discharges of Barullus and Zagloul P.S. are taken into
account, when calculatiag the rotal quantity of water drained
to the Sea;

= the total discharge of the Max P.S. to the Mediterranean Sea is
presented and not the different quantities of drainage water
delivered to Lake Mariut;

- the Western Delta region inpcludes Nubaria Drain with a4
discharge and saltload of respectively 425 million m3/y and
1219 thousand tonnes. The drainage water flows directly to the
Mediterranean Sea.

The yearly discharges to the Sea and coastal lakes in the year

1989 compared with those of 1988 show an increase of sbout 2.6%

from 11,980 to 12,288 million ml.

The total salt load increased in absolute values by approximately

7.5%, from31,440 to 33,810 thousand tonnes, and the overall

average salinity however was increaged by sbout 2.1% from 2624 to

2678 g/m3 in 1989. The increase in salt load ig mostly affected

by the increase in salt load in the Middle Delta of approximately

Ix.

2.2. Reuse of drainage water in the Nile Delta



The quantities of drainage water reused are the totals of the
discharges of the reuse pumping stations. This actual reuse of
drainapge water in the Nile Delta is summarised in Table 3. The
discharges showon in Table 3 are grouped into salinity classes and
presented in Table 4,

The quantities in Table 3 should be considered as the minioum
quantities. Additional unofficial reuse is observed along the
Bahr Baqar Drain, the Bahr Hadus Drain, the Draim No. 1, the
Charbia Drain, the Edko Drain and the Umoum Drain. The water
pumped from these drains is not only reused for agriculture, but
also for fish farming downstream of Bahr lladus Bridge, Barsiq
P.S. and also of several small catchments along the banks of
DPamietts and Rosetta Branches. These quantities have not been
taken into account. Their drainspge water flows freely into the
Nile Branches. The maximum amount of water unofficially reused in
the Gharbia Main Drain System during the first half year of 1%89
is estimated at approximately 200 wmillion m3. The wuvnknown
unofficial reuse of drainage water affects the total discharge to
the Sea or coastal lakes.

Table 3. Reuse of drainage water in the Nile Pelta duringl989.
Discharge, salinity and salt load per Delta region.

Delta region Discharge Salinity Salt load
million m3/y g/m3 thousand tounes
Eagtern Delta 1,412 918 1,296
Middle Delta 673 1018 685
Western Delta 587 1024 601
Total DPelta 2,672 987 2,582

Table4. Reuse of drainage water within different salinity
clagsses in the Nile Delta during 1989,

Salinity Eastern Middle Western Total
class Delta Delta Delta Delta
willion m3/y million m3/y million m3/y million wml/y

500- 750 308 37 216 561
750- 1000 465 191 269 925
1000- 1500 503 445 0 948
1500- 2000 0 0 0 0
2000- 3000 136 0 102 238
Total 1,412 673 587 2,672




The reuse water &8 a percentage of the total dralnage water
quantity, generated in the Delta is8 at least 29.92 in the Eastern
Delta, 13% in the Middle belta and 11.7% in the Western Delta.

The reused quantity for the whole Delta is at least 17.9% of the
total drainage water in the Delta.

The total quantity of drainage water from the Hile Delta during
1989 was 14,960 million m3 of which 2,672 million w3 have been
reused officially. Compared with the calculated yearly reuse
quantities during 1988 the total quantity of official reuse
increased from 2,370 in 1988 to 2,672 million m3 in 1989, an
increase of about 13%, The average salinity of the reused
drainage water decreased by about 5.6% from 1045 g/m3 in 1988 to
987 g/wm3 in 1989. However, the reuse water/draipage water ratio
increased in 1989 compared to 1988,

10
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Fig. 2. Survey of catchments and drainage system of the Eastern Delta
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3. THE EASTERN DELTA
3.1. Main drainage catchwent systems

The Eastern Delta,except few catchments, drains into Lake
Manzala, which in turn discharges freely {oto the Mediterranean
Sea (flg. 2 ). A congiderable area is drained by two main drain,
the Bahr Baqar Drain and the Bahr Hadus Drain draips, both
flowing into the Lake Manzala by gravity. Both systems consist of
several catchments.

Each of the drainage systems of Matarya, Lover Serwv and Farasqur
consist of a single catchment, Their pumping stations lift
drainage water directly to Lake Manzala.

The pumping station of the Upper Serw catchment discharges its
drainage water into the Damietta Branch of the Nile (reuse).

In the Iemailia and Suez Canal region five pumping stations are
incoorporated ip the measurement network., The drainage catchment
of the Wadi E1 Tumilat consists of two catchments. Kassasin P.S,
lifts the water of the upstream part of the Wadi. Further
downstream Mahasama P.S. pumps part of the water to the Ismailia
ifrrigation Canal. The drainage systems of Ganain North and South
as well as Gabal MHiriam consiast each of one catchment. The
pumping stations Ganaln North and South pump their water into the
Suez Canal. The Gabal Miriam P.S. discharges {ts water into Lake
Timsah.

3.1.1. Bahr Baqar Drain System

Bahr Bagqar originates at the confluence of two drains, namely
Bilbeis Drain and Qalyubeya Drain (fig. 3).

L Bahr OAQAr irr.P.8

a {EQ-9) Bilbeis Br, South

k f {(EB-1} Qlibels P.8
Bahr Bagar P.S i

e {EB-10) ( ) Saada P.9 I ®

Qutfell . {EB-8)

M {EB-1) Saud Br.

a (EB-7) Bahr Bager Dr. QCalyubays Draln

n '4&.-”u--_-*p-u-nn-n--n.-uu-u-n-ﬂ-nm-m.nnnnn'nu---

z Benr Bagar Br. Sseds Br. Wadl Rallway Br A Wadl P.3

a {(EG-8) {EB-5) (EB-4) {EB-3)

I

a

| o | e
e L B L B E L i

Fig. 3. Scheme of Bahr Baqar Drain System

12



Bilbeis Drain is stemming from pumplifted drainage water of urban
areas {industrial and domestic sewvage water) ip Creater Cairo and
is fed by gravity drainage water on its way. Qalyubeya Drain 1s
completely fed by gravity. The two drains discharge approximately
equal quantities of draipage water annually, but the main
quantity of the Qalyubeya Drain discharge is pumped into East
Wadi Irrigation Cavnal by Wadi P.S. The remaining water flovs
together with Bilbeis Drain to continue thereafter as Bahr Baqar
Drain.

In the first reach Bahr Baqar Drain is fed by gravity, further
downstream the pumping stations Saada and Bahr Bagqar 1ift water
into the drain. From Bahr Bagar Bridge until the Outfall at lLake
Manzala withdrawal and addition takes place diffusely sod for the
grester part rather without control.

There are 6 check points for messurements along the Bahy Baqar

Main Drain System:

- Bilbeis Bridge near the end of Bilbeis Drain;

~ Wadi Railway Bridge which gives the total inflow into the Bahr
Bagar, following the withdrawal by Wadl P.S.

- Sanda Bridge;

- Saud Bridge;

- Bahr Baqar Bridge;

~ BahrBaqar Outfall at the crossing with the E1 SalamCanal.

3.1.2. Bahr Hadus Drain System

The Bahr Hadus dralnage system ias copsfidered to commence as the
Saft E1 Qibly Dratn, which is completely fed by gravity (fig.4).

9si1 P8
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a p Acuee
k |, Ramais Draln [T
iy
€ 8 Main Qassabl Add Qessebl P.8
» (EM-8) P 8 (EH-T)
i
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PO r 1 Hadus Br) El dowar Br. Hanut P8
z [BH-17) Jr (EH-11) (EH-t5) Botr Hadous Diain I(EHvU
T '4 N Cullalt Gencena P TeetFhew Fng Gm"e'”ir“"
I ew Culla (EH-9) (EH-8) N | {EH-14)
a 1 Bodage P.8

; t 12 (EH-3)
. []
tower Benira Drain m
D | Nitah P.B
Frad P.8 r [EH-5)
(EH-1D) —— le @
A1,
Nizam Br,
{(EH-a)
e 11 km—-l'* Om—l— 8 - J— e i-— 5 —'| 3 l—— 12 ——4— 1 _u.kl.g ._l

Fig. 4. Scheme of the Bahr Hadus Drain System
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On the point where its name changes into Bahr Hadus, the Hanut
pumping station lifts a considerable part of its water, feeding
the Hanut Irrigation Canal.

Next, it receives water from the freely flowing Nizam Draim and
from the pumping stations Sadaqa, Beni Ebeid, Additional Qossabi
and Main Qnuslbi. The Nizsw Drain is fed by gravity 1in its
upstream part and by Nizam pumping station further downatrean,
¥rom the lower reach of Nizam Drain as well as from the Bahr
Hadue drain waterx is uonofficially reused for irrigstion purposes,

Upstream of the Kahr Hadus Bridge a side branch conveys the
discharge from Geneena and Erad pumping statlions into the Bahr
lladus. It can be stated however, that the discharge from Ceneena
pumping station ls entirely reused for irrigation in the Lower
Behelrs Draln on its way to Bahr Nladus. For this reason the
Gepneena P.5. 18 considered a reuse pumping station.

In the reach between Bahr Hadus Bridge and the Outfall reuse from
and drainage to Bahr Hadus takes place diffusely in unknown
quantities. Before the Outfall the Saft Drain discharges an
unknowvn quantity stemming from Saft P.5. into Bahr Hadus.

Saft P.5. delivere part of its discharge to the irrigation system
in the Main Qassabi catchment (estimated 30Z). The remaining
drainage water flows to Lake Manzala by Saft Drain and by Ramsis
Drain.

Check peoiots for measurements are the following:

On Saft El Qibly Drain:

- Gemeeza Bridge;

- Saft El Qibly Bridge.

On Nizam Drafin:

- Nizam Bridge, after the area of gravity discharge to the drain.
On Bahr Hadus Drain:

= Iddowwar Bridge, after the inflow of Nizam Drain;

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

- New Bahr Hadus Outfall, just before Lake Manzala.

3.2. Discharges and salipnities in the Eagtern Delta

The recorded and measured data from the open locations and the
pumping stations have been elaborated to daily EC values,
waterlevels, operation hours and discharges. Using the TDS/EC
ratio, the salinity in g/m3 has been calculated for each location
separately.

The daily values have been totalized to decade, monthly and
yearly total discharges, salt loads, average water levels (heads)
and salinities. These hydrological values are presented for all
locations of the Eastern Delta separetely ip Chapter 6.

The watersamples, taken during the fieldtrips, have been analysed
in the DRI laboratory. These chemical analyses are presented in
part B of this report. The basic sample analyses are available at
the DRI laboratory.
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A summary of the hydrological results, based onm the yearly total
discharges, average weighted salinities and salt load, is
presented in Table 5.

The final caleulation of this summary gives:

- the total quantity of drainage water released to the coastal
Lake Manzala was 3,317 willion m3 with a salt load of 6,072
thousand tonnes resulting in an average salinity of 1831 g/m3.

- the total quantity of drainage water officially reused in the
irrigation system was 1,412 million m3 with a salt load of
1,296 thousand tonnes, resulting In an average salinity of
918 g/m3.

Table 5. Summary of discharges, drainage rates, salinities and
. salt loads of the Eastern Delta in 1989.
SUMMARY OF DISCHARGES, DRAINAGE RATES, BALINITIES AND SALT LOADS OF TiE EASTERN DELTA 1IN  1%89

CATCHIM, AREA = CATCHMENT AREA upstreams of the pump statlon or locstfon {n thoveand fedden {1071£d)

Q MED = DISCHARCE OF THE PUMP STATION CALCULATED BY THE MECH.& ELECTRICAL DEP, yearly totsl In million ad(1076xd)
Q DR1 = DHAIRACE WATER BISCHARCE CALCULATED BY DRI yesrly totel 1o wmillion m) {1D"6m])
QD/QM = RATIO between Q DRI snd Q MED {ratio}
DR.AT = DRAINAGE RATE in millimetera per day (em/day), Inclusive sevage water
FC = ELECTRICAL CONDUCTIVITY of the drelnsge vater in wiilinhos per cm or ailliSiemens per co (m5/cm)
s = TOTAL DISSOLVED SALTS yearly aversge in grams SALT per m} (g/ald)
TDS/EC = REIATION between TDS and EC (ratlo} average 1984 - 1989
SALTLD = SALT LOAD yearly totsl fn thousand tons SALT {10"3tn)
nIscn = g DRI
CODE  PunrsTATIONS & CAICHM.  DISCHARCES SALINITIES RELEASE TO REUSE OF CODE
OFEN LOCATIONS AREA SEA or LAKE  DRAINAGE WIR
Q MED Q DR1 QD/QW DR.RT EC TDS TDS/EC SALTLD DISCH SALTID DISCH SALTLD
10738d 1076m) 1076a) ratio sm/dey wS/ca  g/m) ratio 1073tn 1076ad 1073cn LO"6ad 107 3tn
ﬁ:?; BILRELS DRIDGE 61 3t 3.4 1.30 956 mns 110 EROL
£, rian FL AYER P RFUSE 92 87  0.95 0,77 559 1% 49 K7 49 ruld
FB03 MLBETS SuuIn 1S sl o1 1.0 .35 18 108 LT Eht4
Ehos WADL I's REUSE 304 269 731 0.9 0.6 1.30 947 08 247 1587 143 EB’O)
Eas WADT HAILWAY BRIDGE 384 1.27 940 s 361 EBO4
rh0g SAADA BRIDGE 195 [3L) 1.0 1.19 BAB? 113 46 BROY
240} SAABA IS 1 21 18 0.76 0.6 1.04 763 704 1 ERUG
Fn08 SAUD BRILGE 804 1.33 9HY 704 792 EBOT
Ebos zaun BAGAR NRLDGE CHELK 712 1.38 1006 119 tA ki 7112 m EBORA
Zalo AlIR BAQAR IRR, PS REUSE 75 31 0.41 1.52 1015 €92 3 -n -3 31 1) EBO9
E31g BAIIR BAQAR DRAIN PS 8l 1B4 150 0.82 1.2 7.96 5228 641 785 150 785 EBID
BAHR BAQAR OUTFALL 3.70 2466 667 | 1731
;:g: GEMEE?A BRIDGE 196 1.28 890 6% 175 . JTEYA
Eios HANUT PS REUSE 254 208 0.82 1.40 990 895 206 208 206 EHO2
Ty o DAQA PS 43 92 92 1.00 1.6 1.85 1294 654 119 EHoS
Elgs NTZAH BRIDGE 95 211 1.6  1.48 1028 679 217 Elifte
NS NI7AM 1S 45 140 135 0.9¢ 1.9 1.4 804 617 107 ENOS
Eiog LDDOWWAR BRIDGE CHECR 429 1.46 1010 674 434 EH1%
Enoy BENT ABEID PS $3 176 3139 1.04 4.2 2,21 1501 (13 508 EHO6
Eitop ADD. QASSARY PS8 60 347 295  0.85 3.2 322 1082 (13 608 EH0?
Engy HAIN QAsSAY PS5 28 205 7% 1.26 5.9 4.99  INWI 643 a3 nioa
Eillg GENEFNA ¢S REVSE 18 199 %1 0.87 6.5  1.67 1149 68 09 261 300 ENGY
Eugy ERAD PS 57 Mg 50 0.97 6,1 1.%2 1968 848 104) ERIO
BAHR HADUS BRIDGE ClIECK 926 2.68 1807 651 1674 926 674 EH1]
Eﬂi% SAFT Ps 30% REUSE 175 492 454 0.92 1.7 3.3} 1347 654 1066 18 746 136 320 EHi2
REW HADUS QUTFALL CHECK 3,26 2156 670 EH1?
E:gi MATARYA PS 50 s 319 1.00 4.2 S.76 3801 41 1216 e 1214 EX0}
Esoy UFPER SERW PS REUSE 50 164 221 1.35 1.9 0.5%0 655 684 14% 221 145  Esot
Fro. LOWER SERW PS 66 555 6% 1.02 5.6 1.40 986 659 557 563 557 ESD?
Eco, FARASQUR p§ 20 328 3L 0.95 10.F  1.92 1324 652 412 i1 E 412 EFOL
Ecos CABA MIRI{AM PS & 2% 25  1.00 2.1 4.41 2860 639 72 2% 72 ECOI
Foos CANAIN NORTH PS 12 7 7 1.00 0.4 3.84 1300 663 18 H 18 ECO2
Bigp  SANAIN Soutn rs 6 1% 15 1.7 1.6 835 SSIA 645 M) 15 M Kooy
t10; EASSASIN by 1 178 192 1.8 7.6 1.5% 10RO Ha4 707 0y
MAIASAMA 1S REUSE i3] 192 71t 1.0 4.2  1.50  10B? w07 225 21 225 P12
TOTAL RELEASE TO THE SEA or COASTAL LARZ 1831 A7 6072 .
TOTAL REUSZ OF DRAINAGE WATER 918 1412 1298
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