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INTROGUCT I ON

In the present note an grtanpt is made to study in brief tha
sedinent regine of tha Nile River with the gbject of determining the
effect of the closure of the High Aewan Dam fn 1964 on both the cultivated
area in Egypt and the Nile Delta Shore, Owing to the great reservoin
capacity of the High Bam, the annual sediment toad brought by the Kile
dyeing its flood from its higher sources 1% totally deppsited in the
reservoir lake, In Ehis way the cultivated ares in Egypl, &2 well as thi
Wile Delta shore have both been deprived of their ususl share of sediment.

The Toss of Seneent yspaily fed bo tha eeltivated area with
frrigation water has Lo be substituted with fertiliser, the amount of
which will depend on the amount and nature of the lost sediment.

Also the Toss of sediment usually fed to the Hile Delta Share
through the two Nile, bronches before the High Dam, has resulted in an
gdverse shore evolution, since it i% on the whole of an erosive nature,

1t is the object of thiz note to determing the appropriate share
of sediment loss in both the cultivated area and the Nile fielta shore
seperately. The datermination of the actual sediment Yoss Yo DO TRARS
{5 of wita} ‘mportance, since the remedial measures will depend cempletely
on the actual figures of sediment less. In this procedure we shihh oy
rely on actual measurements taken Tor teveral years and averaged over the
whole period so as to give a reliable average wvalue.,

SEDIMERT  HEASUHERENTS

gadiment investigations started on the #1712 in 1929, 1n coAmec=
tion with sediment deposition iR the Low Aswan Dam reservoir when used far
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flood protection or power generation. This sediment depositon resulted
im & loss of capecity of the dam, which will be evaluated through direct
meakurenent,

Systematic collection of samples for the determimation of the
guantity of soediment in suspension im the Nile wator were mado by the
Physical Department and later by the Hile Control Department {(Minfsbry
of Irrigation, Cairn), almost unintorruptedly since 1922, Mechanical
amalyses to determine the percenfage of the different constitwents of
the suspended load wore aloo made. defore 1929 no actwal sediment mes-
surements have been made,

The sediment content §s measured in parts per milldon by weight
and i5 seperated by & sedimentation process into sand, silt, and clay.
For the whole flopd the proportion of the constituents are given in Takle
(}reproduced form a paper by Simaika (1], (i.2. Ref Ko. 1).

The ohservations were taken at Halfa at the tail of the reser-
virir about 360 kilomoters above the dam and at Gaafra some 30 kilometers
below 1t. After the second hightering of the Low Aswan Dam, ovservationg
were taken at Kajnarly about 45 kilometers to the sowth of Halfa which is
in the backwater of the rFeservoir.

Table [- Perentage of the comstituents of Kile sediment

Coorse sand (0.2 - 2.0 mfm) none ar braces
Fine sand (0.02- 0.2 mfm} 0%
5t {0, 002~ 0, 02m/m} 40z
Clay less than 0.002) 0L

Lediment passing Halfa:

In the paper already cited{1) 5imaika gives the saverage measur-
&d guantily of sediment passing Halfa or Kajmarty at the tail of Aswan
resarygir since 1929 az follows:
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Table 10- Suspended matier in the Nile passing Halfa or Kajnarty
at the tail of Aswan resorvoir

Silt concentration Total =olids passing
parts/million by weight Lin million tons)
. Manthly

1 =10 a3 0.1

Jan, 11 - 20 E2 0.09 0.29
21 = end 4 0,08
1 =10 4 .04

Feb. 11 - 20 59 0. 0% 0,15
21 - end 57 00
1=10 53 0.03

March 11 - 20 51 0.03 n.m
20 = gnd B2 0,04
1= 10 54 005

|n.pri1 1 - 20 49 .04 0.13
el = end 4B 0.4
1=10 41 0.03

Hay 1M - 0 39 0,02 0,08
21 - end 3 0,02
1 =10 39 0.02

June 11 = 20 43 ad.m 0.9
21 - end 45 0.04
L ] m 0.o6¥

July 11 - 20 128 0.21 1.8]
21 - end 411 1.52
| ] 1450 19.E]

Aug. 11 - 20 2861 19,61 G2
21 - end 325 2855
1-10 260 #5.20

Sep. 11 - 70 2449 18.35 Lh.64
21 = amd 1827 12.12
1=-10 1371 8.14

det, 01 - 20 a7 4.80 15.54
21 = end a7 2.60
1 =10 37 1.23

How, 11 - Zp a7 .59 2.15
£f = end 18y 0,32
1 =10 136 0.21

. 11 - 20 1na o,y 0.53
21 = and 108 .15

Anrual Total 134 Million tons
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Sediment passing Gaafra:

Part of the sedisent passing Halfa settles in the Low Aswan Dam
ir, the remaining part is relessed through the dam slufces to the
Measurements at Gaafra will detect the released fuantity of
- Fahmy (2} gives the average sediment pasiing Gaafra for 27 ywears
to 1955). His results are shown in Table I11.

® 111~ Annual sediment quantity passing Gasfra

! {average 1929 - 1955)
511t concentration Total solids passing
parts fmillion by weight {in millicn tons)
Mantnly total

LT 0.0

57 0, 0 0.18
548 0..06
1 (. D&

& - 0.0f 0.15
. 48 0.4
. o

i : . 1 0.03 0.0
 N-a 42 0.03
1-10 L 0.03

1 11- 20 43 0.03 o0
21 - end 47 .0q
1= 10 L4 0.05

May 11 - 20 54 0.05 0.7
21 - end 65 0.07
1-10 75 0. 09

dunz 11 = 20 55 0.11 0.36
21 - end e 0.16
1=10 170 .25

duly 11 - 20 259 0.42 2.08
2l = end G54 i1
1 =10 1720 6,90

Aug, 11 - Z0 2912 18.21 G2.87
21 = end ATE4 27,76
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1-10 3000 23.51

Sop. 11 = 20 2525 18.24 £1.68
21 - end TRa? 11.93
1 =1 126 7.40

ock. 11 - E0 7an ite 12.6¢
21 = end 437 1.4E
1 - 10 B3 0.5z

Wov. 11 - 20 120 073 0,90
21 - end ag 0. 15
1 - 10 B 0.1#

Dec. 11 - 20 4 .10 0. 28
21 = erd &0 0.06

Annual total 123.50 million tonrs

From Tables 11 and 111, we may come to the conclusion that V0.5
«i17ipn tons werp annually trapped in the Low Aswan Dam reservair. Maré-
gver Table T11 shows clearly that the majority of sedimont Yoad passing
Gaafra Ves in three months only {nsawly hug., Sep. gl Gotober). The
total sediment passing Gaafra during these 3 months amounts to 119.2 million
tons ar 97% of the amount brought during the whole year. This last conclus-
jon may help in determining the amount of sediment consumed by the culti-
vated area if the ratio of weter used in irrigaticn to the total Hile supply
during these three manths 15 known.

Agricultural requirements of water before High Daem:

Before the Wigh Dam, the variation in the cultivated area was
very slow. Therefore we may safely sssume that the irrigation water reguir-
gd for the cultivated area during the pericd under guestion [1929 - 1953]
during which we are making tur sediment calewlationg, is constant. Rhaed (3}
makes a thorough analysiz of the Kile waler income, the storage scheme and
the agricultural reguirenents, Me nerp rEproducc & wery iV tuminating
figure from his paper (Fig.1l}.
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ARMED Of RECENT DEVELOPMENTS [H WILE CONTROL
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From Fig. (1) we find that the average daily water consunpt ian
released from Aswan Lo meet the agricultural requirements during the throe
nonths of Aug., Sep. and October which brings 977 of the sediment load as
already mentioned are as Tallows:

Aug. 200 million m'/day giving 6.2 milds m®
Sep, 300 - = it 8.0 B T
ﬂl.'t. Eﬂ'ﬂ [ iE ik ﬁuz W i

These figures may be compared with the total water supply af the
Hile during the same months in an average year. The manthly reports of the
High Dam Authority (4} may be consulted for this data. [0 an AVEragor yrEar
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Tike 1971, these monthly reports give the monthly discharges entering the
reservoir lake during the above three months as fallous:

g, 1580 milds m
Sep. 19,637 A
fet. 8.658 i b

Sediment consumed by the culltivated area

The amount of sediment reaching the cultivated ares may then be
simply célculated in the following manner:

Mg,  —qoe— x 5287 = 20.8  million tons
Sep.  —agmy— % 5368 = 4.3 a i
oet.  —pho w262 = 8.8 W
For remaining % months = W3 P "

Total EB.7 £ "

Or about 48% of the sediment passing Gaafra.
Hote that the amount consumed by the area of Upper Egypt t-é-— tota’
cultivated area of Egypt) iz 22 million tons per year according to actiial

measurenents at Gaafra and Cairo.

Sediment reaching the Mediterrancan:

Dut of 122.5 mitlion tons passing Gaafra, 58.7 million tons subside
an the cultivated area and the remaining 64,8 million tons pass to the
Muditerranean through the tuo NifTe branches at Rosela and Pawiettz. Out
of this latter quantity, only the sand fraction COpLribuies in i lding the
shore. The percentage of sand in the Kile sediment according to Table T
s 30%. Therefore the amount of sand replenishmont to the beach by the Nile
bafore the High Dam was 19.4 mil1ion tons per year. This iz cosparable to
the measured loss From the shore by direct sounding and profile studies,
which smount to 19 million a° per year (average of 1972 to 1976} for the
shove strip lying between depth contours O and & n.
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Lonclusipn:

From direct Beasurements we arrive gt the following:

Average annual sed imant Passing Malfa in million tons
" " ™ " Gaafra " w
“ - - deposited in the L.Aswan

PEZErYOIr in millfon Eons

Average annual sediment deposited an the cultivated

area in Egypt before H.p

Avarage annual sed iment reaching the Hediterranean in

million tons

T34.0
123.5

10,5

sa.¥

6.8

The amount of sediment that Bay settle on the River bed belwsan

Gaafra and tha Mediterrancan has peen neglected,
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