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ABSTRACT

The Government of the United Arab Republic is.constructing
a multi-purpose high dam on the Nile at Aswan, Egypt, U. A.R.
The High Dam is designed to impound the excess of flood waters
being wasted at present to be released regularly according to
Egy‘pt's requirements. The purpose of this study is to d’evélop the
programs necessary for utilizing the benefits of the _High. Dam for
pror‘noting. better living conditions in Egypt.

By analyzing the present conditions in Egypt, it is found that

~the main problem facing Egypt's growth is that the existing arable

land and industrial developments fail to meet the requirements of
the rapidly increasing population. The surface water is limited tb
the annual yield of the Nile.

In order to show how the wa;.ter impounded by the High Dam can
be used to the best advantage, an attempt is made to..analyze Egvyptts
present and future water requiremehts for domestic, industrial and
irrigation uses and to appraise all water resources a.va,i.la.blé. An
integrated water policy is developed., pro‘viding_for the appropriate
uses oflea.ch source. Ac?coridin-g to _.su_clh po.lic?, a progr_aﬁ is de-
veloped to utillze the quantitie.s_ of water available to irrigation for
expanding the arable land and increasing the Yiél&‘ of presently

cultivated areas.
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For help in promoting industries in Egypt and improving living
conditions, a program is developed to utilize the water impounded by
the High Dam for the generation of h}'droeiectric pov{fer. Polici_es. |
are recommended with relation to electric power generation, opera-
tion, transmission, distribution, sales and rates, |

in Iorder to make low-cost transpo_rtatibn av.a.il_a.ble., the water
released downstream from Aswan may bé used for assuriﬁg‘ na.vig'a.-.
tion on the Nile alllthe year round. The ﬁavigation preogram includes
the steps necessary for improving navigation facilities, .regulating
the operatien of carriers and determining shipments and rates.
Furthermore, it includes the methods recomménded for controlling
the developments on the waterfront.

Finally, a program is developed to utilize the High Dam
reser\;‘oir for recreation purposes. This program includes the
development of recreational activities required to promote f:o.urism_-.-
It also takes the advantage of the fluctuation of the water level at the

reservoir for malaria control.




INTRODUC TION

After several years of scientific-studieé, :the Government of the
United Arab Republic has decided to construct a high dam on the Nile
about 5 miles to the south of Aswan, Egypt. for over-year w;é.te_:r
storage. This Aé\;an High Dam is deéigne& to impound the excess

flood waters of the Nile which are wasted at present. They wiil be

utilized for the expansion of cultivated lé.nd, the production of hydro~

electric power, é.r_xd the promotion of inland navi_gatidn. In the process,
floods will be controll‘ed and drainage improved..

The objective of this study is to develop programs for utilizing
the potential benefits of the Aswan High Dam to the best advaﬁtage
possible. These programs include the utilization of the water impgunded
at the reservoir of the High Dam for irrigation,. the 'gen‘eration of power,
the improvement of:navigation on the Nile and for other purposeé.

The method of att:a'ck will be to revieﬁ and anailyze the reports of
the Egyptian depart-ﬁents involved, reports on the Tennessee V-alley
Authority {(T.V.A.), and pers_oﬁa.l interviews and correspondence with
T,V.A. ofﬁciais, Egyptia.n officials‘and others, Recorhmenda.tions
will be made in the light of the experience in the Tennessee Va.lléy

and its possible adaptation to Egypt's policies and conditions.




CHAPTER 1
EXISTING CONDITIONS IN EGYPT

In order to develop a program for utilizing the benefits of the -
Aswan High Dam for improving living coﬁditions in Egypt, it is essential
to study existing conditions therein. It is the purpose of this chapter
to analyze the present physical, social and economic conditions aﬁd
appraise the major developments undertaken recently to improve
such éonditions, with due consideration to the agrarian reform, _the
new gtructure of the Government, the national union, the national plan

and the Aswan High Dam.

P-hysical Conditions

Geogra;.).hy. -;-Egypt is the Southern Region of the United Arab Republic
{U.A.R. ). Figure-l (Appendix', P. iZl ) shows the location of both
Egypt and Syria--the two regions of the U, A.R. Egypt occupies the
northeastern corner of the African Continent, It compx;is_es about

386, 000 square miles. It is bounded on the north by the Mediterréﬁean
Sea, on the south by the Sudan, on the west by Libya and on the east by
the Red Sea, the Gulf of Aké.ba and Palestine. It can be divid;e_d into
thé following geographical divisions: The Delta, the Nile Valley, the

Eastern Desert, the Western Desert, and the Sinai Peninsula.




Students of history have fop.nd that climatic conditions which pre-
viously pre{failed in Egypt differed greatly from those prevailing at
present, Formerly, this area was subjected to heavy rains and the
present desert areas were covered with grass and shrubs which were
the natural grazing of the deer and other wild beasts. | Consequently,
man inhabited what is now a desert land and depended on hun‘ting as his
principal'occupation. He discovered means of cultivation gradually,
evolving and developing his methods over a long period of history.
Many years later, a dry spell spread gradually over the whole area,
driving both man and beast in search of water .resources; As a result,
they were attracted to the Nile, 1

The settlemerﬂ:s where the people clustered-in the Nile Valley
increased in number and each created for itself a small natic-m. At
this timme, the Nile was not tamed and its waters were discharged
through eroded channels, flcoding vast areas and causing great damage.
The first attempt to control the Nile was made';gsut 6,000 years ago
in the reign of King Mena who unified the small nations and regulated
2

the Nile waters through the erection of dikes.

Nature of the land. --One of the most memorable ufterings of Herodotus

{(a Greek historian) is that "Egypt is the gift of the Nile,"? Without
the Nile, the whole area of Egypt would be a desert., All along the Nile's
4,400 mile course, from its remotest source near Lake Tanganyika to

the Mediterranean Sea, life is affected in various degrees by the




fluctuation of its water. In Egypt, where rain is very scarce, life

depends on the Nile Not only does it furnish water for drinking and

irrigation, but it bri'ngs silt that enriches the cultivated land. The

cultivated land, which represents about five per cent of the total area

in Egypt, has been limited to the land that could be irrigated. This

limitation has left vast areas uncultivated though suitable for agriculture.

Climate.--Egypt can be divided into the following climatic regions:

(1)

{2}

(3)

(4)

The north. ceastal region which enjoys a mild climaﬁe all

the year round because of the influence of the Mediterranean
which cools the temperature in summer and warms it in
winter. The temperature rangés from 88.7°F. in summer
to 45°F. in winter and the annual mean rainfall is about

six inches.

Tﬁe delta region which 1s less mild than the north coastal
region, .Its climate is characterized by warm wi.nters and
hot summers with temperatures ranging from 90°F, in
summer to 45°F. in winter. The annual mean rainfall is
about three inches.

The central region whic.h resembles the delté. region but is
much hotter and has little rainfall.

The upper region which is very hot and dry in summer, and
warm and dry in winter. The maximum record of tempera-
ture at Aswan Climatic Station in the past thirty years was

125°F.




In general, the north coastal and delta regions have a Mediterra-
nean type of climate, while the central and upper regions are of the

desert type. 4

Population

Egypt has the largéSt poPuiation of all Arab countries. It is the
home of about 26 million Arabs, The population has increased frorﬁ
11.3 million in 1907 to 26, 065 million in 1960 at an average rate of
two per cent a year. 5 If the same trend continues, and if efforts are '
aimed at reducing death ra;:es without corresponding reduction in
birth rates, the population will incrgase seriously, requiring more
efforts for providing a&equate c;det for the 'anticipa.ted peopie as well
as ralsing their standard of living. Table 1 shows the population

estimates in thousands from 1947 to 1982 as prepared by the census

officials of Egypt.

Table 1. Estimates of the Population of Egypt in Thousandsé’

Age Groups 1947 1952 1957 1962 1967 1972 1977 1982

Males _

=20 years 4,627 4,916 5,522 6,189 7,071 7"‘,9_82 8,743 9,631
over 20-65 4,498 5,018 5,509 6,109 6,479 6,943 7,746 8,652
over 65 266 296 347 381 506 630 725 759

Females '

-20 years 4,501 4,939 5,490 6,017 6,758 7,452 8,159 8,984
over 20-65 4,755 5,297 5,897 6,510 7,005 6,733 8,398 9,245
over 65 317 386 500 630 792 943 1,092 1,202

Total 18,936 20, 852 23, 245 25, 845 28,611 31, 583 34, 863 38,413




The 1960 Census revealed that the population of Egypt has reached
26, 065, 000 persons, thus exceeding the number predicted for 1962 by
220, 000 persons. These data highlight the population problem requir-~

ing immediate actions.

Social and Economic Contiitibns

Background.--One of the main advantag.es of Egypt is its 1§cation at
the meeting place of the culture and civilization of Asia, :Africa and
-Europe. It also occupies a central position between two major flelds
of production, which are the field of tropical production in Asia and
Africa .restricted_ to basic matez;ials of vital importance to western
countries and the. industrial production in Europe which is most in
deﬁand in eastern countries. Because of the inefficient gOVerﬁments
- that ruled Egypt in the past, and the British océupation which lasted
74 years, Egypt could not fully utilize this advantége_.

Until recently, the people of Egypt deéended on agriculture as
their principal cccupation. Before the 19th century, the basin system
of irrigation made use of the flood watera coming down the Nile between
July and October. ' This system was suitable .only for the cultivatioﬁ.
of crops, such as wheat, barley and beans, which grow in the warm
Egyptian winter. In the 19th century, perennial irrigation was devel-
oped in Egypt by the construction of some b_a.rr.'—.tge.s8 on the Nile, These
.l:-)a.rrages were designed to raise the water level éufficiently to feed an
extended system of irrigation canals, but they did not increase the

total amount of available water.




In 1902,‘the existing Aswan dam was completed. Since its com-
pletion, and later after its increase in height, it has been able to |
impound a considerable amount of water during the annual ﬂood for
use in irrigation during the following dry season; It was designed to
impound the end of the flood when the silt content is much reduced.
Other barrages were built later to énhance the utili#ation of the water
that could be contrelled. As a result, Egypt's production of cotton
increased from 350 million pounds in 1896 to 1,100 million pounds in
1938, The present annual production of cotton is less than this amount
due to governmental restrictions, ?

For many years, industrial development was seriously held back
under the false a.s_surr{lption that Egypt was primarily an agricultural

country~=a criterion conveniently coined by the imperialist powers

that dominated the country dire.ctly or through puppet rulers. Industrial
potentials and mineral resources were neither explored nor exploited

to the extent that they could diversify Egypt's economy. COnsequenfly,
Egypt had to rely mainly on agricultural production for its existence.
The rate of population increase exceeded the rate of expansion of

arable land., Table 2 illustrates the inérease in both population and
arable land from 1907 to 1954 and the trend of ag;icultural labor

force during this period.




Table 2, Population, Arable Land, and Agricultural Labor Force
in-Egy‘pth
- Year 1907 1954 Avera.ge Annual
: million million Increase
Total number of population 11,3 22,0 about 2%
Agricultural labor (males) 2.3 4,5 about 2%
Arable land 5.4 6,1 about 0,3%

Reliance on imports. --The lack of industry increased the dependence

of Egypt on

imports. The increasing demand for imports without

corresponding éxports: has adversély affected the Country's trade

balance whi

ch cont.inued to show a growing deficit, reaching its peak

in 1952, Table 3 shows the trade balance in Egypt from 1939 to 1952,

Table 3, Egypt's Trade Ba.l.a.ncell

Imports Exports Surpius: = Deficit

Year

L.E.l2 L.E. L.E, '~ L.E.
1939 34,091,000 34,831,000 740,000 .
1940 31,337,366 28,321,219 . '3,016,167
1945 59,679,781 45,152, 358 - 14,5274423
1950 212,682,206 175,427,539 - 37,254;661
1951 279,594,299 203,079,638 - 76,514,641
1952 225,801,105 145,116,063 i 80, 685, 042




Importance of ;griculture. ~~Agriculture in Egypt is still the most im-~
portant sector of national production, In fact, it is the backbone of
Egypt's national economy. Furthermo're, the greater part of local
indust;'ies, internal and. foreign trade and other services are still
based on agricul._ture. Table 4 sh.'ows the relation between Egypt's
income realized from agriculture, and the total national incofne.

Table 4. Egypt's Agricultural Income as Related to its National
' - Income

Year Total National Income Agricultural Income Per Cent
1000 Egyptian Pounds 1000 Egyptian Pounds of Total

1952 742, 359 269, 000 36
1953 770, 540 272,798 35
1954 855,350 310,153 36
1955 887,900 303, 000 34
1956 901, 100 299, 000 33

1957 931, 371 - 304, 300 32

The impe?tance of agriculture in Egypt is n.ot'lin'_li.ted to its portion
of the n_a.tiona.l income. It is estimated that about two-thirds of the
na.fionallwealt_h is vested in agriculture and livestock, Furthermore,
about 60 per cent of the working people are engaged in agriculture.

. Agricultural preduction with cotton dominating fepres.ents about 96

per cent of the value of total exports.
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Met.hods of agriculture.~~Most of the farmers in Egypt still use ag.J.:'i.-.-.'
c.:u.ltliral methods and equipment utilized thousands of years ago, The
plough_,, the waterwheel and the use of cattle fbr cultivation work are
predominant, Agriculture is restricted primarily to row crops and
fruit trees. Pastures and commércial livestock scarcely exist.

The limitation of cultivated land with the serious increase in
populé.tion has resulted in an exhausting utilization of the land to pro-
duce the maximum _outpﬁt. As a result, after years of utilization,-,_
the production per acre has decreased, reqﬁiring increasing minefal
fertilizer which is beyond the financial ability of the mé.jority. The
limitation of water not only has limited the expansion of arable land,
but it has affected the pr.esentlsr cultivated area, threatening some re=
mote places with barrenness. L.ocal industries which might help in
absorbing idle seasconal capacity of agricultural labor force have Eeen

lacking.

Agricultural lﬁnd'dis-tribution. ~=In ad.diti.on fo the previous prob.le'ms,
there is the serieus o_m; of agricultural land distribution, Until 1952,
there was a small number of rich people who inherited wealth,
influence and the right to live in luxury, while the majority was
suffering poverty, ignorance and dise-é,se. As a result, all political
decisions were vested in this minority which directed for their

benefit most of the developments that took place. Table 5 shows the

.ownership of cultivated land in Egypt until 1952,
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Table 5. Ownerships of Cultivated Land in Egypt Before 195214

CArezcin No. of Per Cent of Area Owned Per Cent of
acres: . Owners Total Owners in acre Total Area Owned
- |
Less than 5 2,641,878 94,50 2,121,864 38.3
5 - 15 79, 259 2.83 525,904 9.5
16 -~ 75 69,115 2,50 1,281,433 23,1
76 - 200 3, 184 0.11 436,775 7.9
over 200 1,786 0.06 1,176,801 21.2

Total 2,795,222 100, 00 5,542,777 ©100,0

F'rom the table above, it can be seen that more tha;,n 94 per cent
of the landlords owned only 38.3 per .cent of the totai cultivated land
a.nd that the average ownership was .less than. one acre per ownéf.
Moreover, a great number of the large as well as small landowners
were not e,ngagedlin ag:t_‘icultﬁre 'anc.l leased their l.a.nds at high rents
to the farmers who had to.accept the imposed rents under the fear
of being moved off the lanci. As a result, there were about 4.5 million
agricultural labo.re.fs among whom a small number owned samall par-
cels of land, while the rest were tenants, lsharecroppers-or hired-rin
‘the service of the landlords. Neither the landlords, whose principal '
aim was to exploit the yield of the land as much as possible, nor the
fa,..rrnersl, who had to pay imposed high rents, wo.uld do any’@h‘ing to

conserve the soil or to maintain the standard of agricultural production.
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As the _rich landlords were living in cities and their interests
were centered there, no efforts were made to improve living cenditions
in rural.areas. Not only did these factors cause a deterioration in
Egypt's economy, but they led to soclal and political deficiencies_._' The
result was that nc.politica.l, social or economic democracy existéd
until the advent of the revolutiqn of July 23, 1952,

To deal wifh this serious herité.ge, the Govérnment has enacted
geveral provisions to insure an equal opportunity for all and td accoms=
plish a radical social change. Among these provisions 'a;re the Agrarian -
Reform Law, the esfablishment of a néw governmenut set-up, the ci‘ea*
tion of the national union, the development of a nation-wide plan.and

the construction of the Aswan High Dam,

The Agrarian Reform Law
The first act undertaken by the Revolution Government was the
Agrarian Reform Law, It provided that no person could own more

than two hundred acres of cultivated land, with an additional fifty

acres for each child, tetaling not more than three hundred acres, 13

The excess 18 acquired by the Government at fair .compénsation and
“sold without interest to ;hé landless faﬁﬁlie.s, five aé?es per each,
Cooperatives among the beneficiarie.s EaVe been created to pro.vide _
the farmers with financial and technical assistance and to avoid any
lol_ss that may result froﬁl dividiﬁg tﬁe landsg into small lots, The Law

also regulated the relationship between tenants and the landowners.
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Beneficié.ri.es are required to follow agricultural plans drawn and |
supervised by the Agrarian Reform Au’.thoﬂty and the co.of)eratives
invelved.

~Upon the application of the Agrarian Reform Law, new invest-
ments 'of old 1a.nd10rds were directed toward land reélamatian,

mining, industry or trade. Not only have the; evils of feudalism been

abolished but a new reconstruction of the society pr_oviding a more

secure. iiving for the farmers has resulted. The Agrarian Reférm
has also been succéssful in improving the standard of land production.
The redistribution of land has led to the creation of a class of small
owners who, when they feel that.the land is theirs, are more watchful
and ardent in improving its productivity than when working for some-

one else, 16

Government and Peeple

Zimmermann stated that man is apt to be more productive when

he works in freedom, 17 Freedom involves a gao_d government that

represents the people as well as provides a social structure in which
é.djuﬁtment is provided between pri\}ate and public interest énd among
ind..ividuals t.hemselves with relation to duties and rights and between
bene‘fi_té and sacrifices. The structure of.the.l\. ge.vern.menf as develeped
recently in Egypt will be discussed in the following,

The _Governmenf in general. -~On February 5, 1958, based on the

results of a universal election, the Presidents of both the Egyptian and |
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the Syrian .R'el}publics animun.ced in their respective National Assemblies
t.he unifica;tion of the two ceuntries, forming ';he United Arab Republic
(U. A-fB"‘)‘ The U, A.R. is a democratic, independent, soverle.ign re-
public and its people are part of the Arab Nation, f
The legislative power in the U. A.R. is vested in a h.ous; of |
representatives called the National Assembly, Its mern_bers are elected k‘
from both Syria and Egypt through the application of a direct universal
ballet, It has the right to initiate, oppose laws r_ecammended by the
President or promulgate laws and to exercise control over the actions
of executives, The executive power is vested in the president who is
also electr_sd’ and who is a,ssisfed:b'y ‘a cabinet a.pp.ointed by him. The

judiciary is independent of the President or National Assembly. 18

The structure of the Government. ~-There is one central cabinet for

both Egypt and Syria whose ministers are appointed by the president,

These central ministers ai‘e. in charge of supervising the affairs of

| their ministries and of executing the policies developed by the _P.resi-

‘dent of the Republic, They are also responsible for preparing the

planning prograrris in the two regions of Egypt and Syria.

An execut_i\lre c.a.bi,net 1s set up In each region, It is directed by .
a chairman appoiﬁted by the President. The execﬁtive miniaters are
also appdi’htéd by the President but 0;1 the recommendation of their
chairman. Each executive minister has authority to examine and study

matters pertaining to the execution of the general policies in the region.
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The recommendations of the executive ministers c'ncelf'rﬂ.:ﬂg regional
affairs are submitted to the President through the central cabinet, Each
executive minister is responsible for the execution ;fxf the general pélicies
laid down by the central cabinet and the President. He acts threugh
main departments located at the capital of the region he serves and
through subordinate departments distributed in the provinces. Neot

only is the suberdinate department responsible for execution in the area
it serves, bﬁt it prepares plans and recommends projécts to the execu-
tive minister. It is independent from the ministry except in decisions
related to regional rha.tters, general policy and financial affairs. In
large cities, municipal councils of members elected from the inhabi«
tants of'the city sﬁpervise municipal affairs. 19

Coordination a_r:iong government agencles, --In both the central and

executlve governments, the cabinet consists of a number of ministries,
each of which iz responsible for a certain 'a.‘ct_iv‘ity, Figure 2 (Appendix,
Ps 122) presents a diagram showing the structure of the government
of the U. AR, and the interrelations between its two levels. Figure
3 {Appendix, p.123} shows the flow of a decision from the Pre_sidént
to a subordinate department responsible for its executive, The
Ministfy of Mux;licipal and Rural Affairs was uséd asr a.n.éxa.r.n.ple.-

As previously pointed out, the central government is responsibl.e |
for preparing plans. In order to coordinate the activities of the different
central miniétries, each responsible for particular service, the Govern=

ment has formed four committees among the central ministers. The
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four committees are the Executlve Committe,e , the Legislative
Coi:nmi.’ttee, the Economic Committee and the Services C.Qmmii_:tée.".
The Execﬁt:'LVe Committee is in charge of studying all executive qﬁes:-
tions which require presidential decrees. The Legislative Coﬁlmittee
is charged with. atudying. all legisiative proposals and financial de~
.cisio.ns pért.aining to the budget. The Ecgnomic Commitﬁe.e is respon~
sible for s;ﬁdying all ‘.economié affairs. The Services Committee is
éharged with pfeparing and coordinating policies with regard fe educa~
-tion,. health, soecial e;.ffa,irs and public utilities, The Pr.esident'is the
coordinator of the four committees.

The Executive Gabinet in each of the two regions has formed
necessary committees along the lines followed by the Central Cabinet.
Recommendations of these committees are submitted to the President
through the Central Cabinet., Coordination among the departments of
executive ministries is rea.lizéd through menthly Ir_l_eétings and at

other times when deemed necessary.

The National Unien

In order to br'ing citizen participation into eft’éct, é.nd loaking
forward toward local seif-govel;mnen.t, the Gdfrernmeni: has .provi._ded
for the establishment of the Na.tionial Union, In 1959, Presidential
Decree No, 935 provided for the creation of the National Unioﬁ. and

the systerh of electing its mez:rxbﬁn.'lsi.‘?'0
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Creation, ~~The National Union is an ofga.nization of the e‘ntire United
Arab Republic, Its membership is open to él]. citizens of the two sexes
not less than 16 years old. The members are electéd .through‘the
application of a direct universal ballot. The i.nha.bita.nté of each village
and census tract in cities are called to elect their representatives, Wh,o
in turn elect the members of the next E}igher level of the National Union,
The National Union has a pyramid~like structure beginning at the
village, going up to the district, province or governorate, 16 and end-
ing at the top with the Supreme. Committee,

Function,==~The members éf the National ﬂni_on at each level are en~
titled to express their opinions and make suggéstions to the dif_férent
bodies of t.he Nat_ionai Union at the higher level. At each level, an
executive :c:eox:ql‘iriif:tee,L an action committee and a general committee
cefnposed of the sald two committees have been created. The executive
commlitee submits'the proposals studied and approved by the ge__,nera.l
éommitt;ae to the governmental and local authorities concerned, It has
lalso the right m ascertain that the local governmental bodies fulfilL
their duties in the best manner a;-ld for the public interest. Any
committee is responsible for the ex_pr.ession of the differeﬁ.t points of.
view of 1_:he people they repr_esenf and the conveyarnce of the decisions
arrived at by the higher committe:es to their people,

Authority. --Each province or governorate has its own Congress,

which together make up the National Union General Congress, that is |
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the highest authority in the Natiocn. The National General Congress
discusses, recommends, resolves and approves all the decisions of
the Government in its annual meetings.

Role of the National Union in plannin&. --As stated above, there are

at each level of the National Union, an executive committee, an action
committee and a general committee. Most important in planning is
the role of the action committee. It is composed of niné éub—committees
each o_f wbich. is responsible for studying a partig:ulé.r service. Th.ese
services are;

(1) agriculture guidance, cooperative marketing and assistance;

{2) vyouth, culture and education;

{3) charitable activities and social affairs;

{4) health and public services;

(5) fuller participation of women in public life;

(6} local administration and complaints;

(7) labor forcé;

{8) local economic affairs; and

(9) local industry.

The National Plan

In order to promote better living conditions in Egypt, the Govern-
ment of the U. A.R. has prepared a nation-wide plan which aims at
doubling the na.tion:al income within ten years. On Januéry 2, 1‘560,

the General Congress of the National Union adopted the national plan
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introduced by the Government. The plan has two stages of develop-
ment. In the first 5-year plan, about 4 billion dollars of public and

private investments are anticipated. They will be distributed as

follows:
Agriculture and related projects about $1.2 billion
industry and electric power about $1.1 billion .
Transport and communication about $0. 6 billion
Housing and public utilities about $0. 8 billion
Other Public services about $0.3 billionZ%

It is estimated that the first five-year plan will result in an increase
of about 42 per cent in the national income,; while the second stage
will bring this increase to 100 per cent. The national plan as adopted

includes utilizing the Aswan High Dam contributions.

The Aswan High Dam

After several years of scientific studies and consultation at the

national and international levels, the Government of the U, AR, is pro-

ceeding with the construction of the Aswan High Dam on the Nile about

five miles south of Aswan, Egypt. The Aswan High Dam is designed to
impound the vearly and rﬁonthly excess flood waters of the Nile to be
utilized during the years and months of low flow. It is Vto be a multi-
purpose project. It is primarily built to reserve water for irrigation,
to contrel floods, to improve navigation and drainage and to generate
hydroelectric power. An agreement between the U.A.R., Government

and the Sudan for the construction of the High Dam has been signed,
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Hydrologic data on the Nile at Aswan. --The maximum flow of the Nile

at Aswan varies from 5 million c.f. s. {cubic feet per second) in the

years of high flood to 2,5 million c.f.s. in the years of low flow. By

examining the recordé of the Nile flow at Aswan, it was fo.und that the
total supply of the River in 1878 amounted to 151 billion cuﬁic meters

{about 120 million acre feet) while in 1913 it barely reached 42 billion
cubic meters (about 34 million acre feet). .T.he arithmetic mean of the
totai annual supply during the past 55 years is. 84 billio:n cubic meters
{about 67 million acre feet).23 |

Site of the High Dam.--The Aswan High Dam is located about four

miles south of the existing Aswan dam within its reservoirs, ' Figure

4 (Appendix, p. 124) shows the location of the High Dam, the existing

Aswan dam, and other dams constructed on the Nile, The site selected
for the Aswan High Dam has the advantage that both its banks .c_onsist
of sound rock and rise steeply from the river bed, so that a dam of

only moderate length is required.

Structures of the High Dam. --The High Dam project consists of an
upstream cofferdam, a downstream cofferdam, the high da_m_in between,

a diversion canal, a power plant and the reservoir. Figure 5

{Appendix, p. 125) shows the several elements of the pro_jéct. -

The uplstream cofferdam, 165 feet high, will divert the flow of
the Nile during the construction of the main dam. It will remain as

an integral structure of the project, storing water up to a level of
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a.Eeut 439 feet above ﬁean se_a.’..level; thus providing a storage capacity
of about 8 billion cubic meters t?f water {about 6.5 million acre feet).

The downstream cefferdam, 171.6.fee_t high, w-i'll prevent floé_d ,
water from accuﬁuléting silt at the foot of the fna,in dam, It wil_l_be'. a
rockfill structure equipped with a filter covered wifh é. laye.r of rtIJ.bBle
to protect the downstream toe of the main dam,

Th; main dam, 366 feet hiéh, will be a rock«fill structure to
store the water to a 'ievel of about 600 feet above mean sea level.‘ Its
storage capacity is designed to be 130 billlon cubic metefs ﬂabout_ 104.
million a.ére feet) which after providing for eva.pqra.tion,. geepage, |
silting, and ﬂgad'pﬁote'c:tion will have a working capacity 6f‘70 billion
cubic metéra {about 56 million acre feet),

| The diverslon canal will bé dug on the east bank of the N:I.le to
discharge flood flows, It will be equipped with gates for the regulation
o.f water, and will alldw for the passage of a maximum flow of about
one billion cubic meters per day {about 0.4 million c..f:. Ha)s

Tﬁd mammoth hydroeiectric fpla'\.nt with peteﬁﬂ.al capacitf of six
: bilii:on k. w;,h‘ .will -be- 'q-amatrut;ted-::Qni'the'="_We'st'barnl; ‘of the Nile, It '
will be located underground in sheer rock witﬁ its :divef;idn tu":rmela
for power generaﬁoh.

The reservolr behind the High Dam wlill cover a.n.*area. of 155.0
square miles, It will extend 5 miles east west and 310 miles‘ north

south,
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Stages of coﬁstr_ﬁétion.~§0riginally, the project was designed to be com~
pleted in two stages Wfthin 10 years. However, upon the agreement be~
tween the governments of.the U, A.R. and the Soviet Unien, whereby the
latfer will provide financial ancl technical assistance fc‘,»r‘:thé second
stage on the same terms of the first, the whole projeét W‘ili be COnr~
structed in two .stages within seven years.

The first stage consists of the upstream and déwnstream coffer=
dams and the diversion canal. Thev second consists of thé- main dam
and the power plant. |

Con,strﬁc,fia.n cost, -=~The ‘total expenditures for the constructien ef the

High Dam, including the .-e're ction of eight generating units and land

recla.fna.tion, are estimated at 209.5 millien Egyptian p.oi;ln'ds {about
$600 million). The expenditures estimated for developing f-eiated |
projects for improving irrigation, dralnage, housing, tr.ans.migsion
rlines, roads and other facilities amoﬁnt to about $400 million, .T.he
Itoté.l cost of the High Dam a_.n& related projects will amount to about
'$1 billion. 24 " ”

Benéfits-. bf .the High-Dam-.' --The following benefits are .es.tima.ted to be

realized after the completion of the Aswan High Dam,
{1} It will help to expand the cultivated land by about 1.5 million
acres and te cenvert abeut 700,000 acres from basin to
‘perennial irrigation, thus increasing. the present year=

round cultivated land by about 30 per cent,




(2)

(3)
(4)
(5)
{6)./

{7)

... more barrages on the Nile to fully utllize the tatal drep of =~ .

(92)

{10) .

(11)
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It will meet the water réquirements of the existing and ﬁew
areas under cultivation, irre,spéctive of the manner of the
Nile flow.

It will improve drainage conditions in all areas that can be
cultivated.

It will make possible the cultivation of 700, 000 acres of
rice every vear.

It will provide protection ag.ai.nst floods,

It will improve navigation conditions.

It v?ri.ll improve hydraulic conciitieﬁs upstream of the e.xis‘ting
Aswan dam, a.lrnbs_t doubl_ing. its power pié.nt capaclty.

It will guarantee a head of water on the existing barrages
on the.Ni.le all the year round, available for the ,r:oducti@n

of hydreelectric pewer with the practicability of constructing

water from Aswan to Galre in the pr‘aductio\n-bf hydroelectric
power.

It will produce a hydroelectric power potential of about ten
billion k.w, h. =pvs:r YEAr.

Tt will maké it p.,e.s.sible to reduce the aﬁnua.l_ ,corr‘-lst'urnptian of
mazout {fuel oil) by about two billion tons.

It will p;pbvidé employment for h-undr.,e_dg of thousands df
laberers in the reclamation of land and the é.st_a.blishment.

of new industries. 25
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Net increase in the national income, --The national annual income of

Egy'pt.i's estimated to increase due to the development of the Aswan

High Dam and related projects by about $660 million through the

following seurces.

(1) Income from the expansion in agricultural
land abeut

(2) Income from increases in agricultural
yields about

{3) Damage saved by fleod control about

{4) Savings due to improved navigation
about

(5) Indirect benefits from availability of
hydroelectric power about

| '$179 millien

$159 milllon

$ 28 million

' $ 14 million

$280 million

I c—————

$660 miliimnze’

Net increase :rn Government income,.-~-The Aswan High Dam will

millien from the follewlng seurces.

{1} Taxation on both reclaimed and im~
proved land about

(2) Saved public expenditures on flood
control about .

(3) Net income from hydroelectric
power sales, about

Summary

~make possible to increase the Government income by about $65

" § 26 million

$ 7 million

3 32 million

ey

$ 65 millien??

Without the Nile& Egypt would be a‘dese_rt. Not only dde‘s the

Nilé fur:niéh water for domestic uses and irrigation purpeses, but it
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brings silt that em'ic‘hes the cultivated land. Fq;r; la.c.k of industry,
Egypt had to rely on agriculture for its exist,eﬁce..._ With scarcity ef
rain, cultivated land h_‘a..s been limited to .th_e area that co.uld be irzi-
gated, Egypt is. greatest problem is the serlous iﬁcrease of populatien
without c.o.rresf)e.nding expansion in cultivated land and develepment of
industry. The :’Lnéqu;ity of agricultural land distribution and the in~
efficiency of agricultural methods utilized had reduced agricultural
production and led to social and political deficie,xiéia.s_.

To improeve soclal and political conditlons and te bring about
citizen participation in the process of government and declsion making,
the Government has provided the Agrarian Reform Law, the establish-
ment of a new government set-up and the creation of the National
Union, A nation-wide plan and the Aswan High Dam preject have
been developed to improve economic conditiens, Bue regard. is glven
to ..the Aswan High Dam as the dominant feature of Egy‘p.t'.s struggle
toward .improvec'l living .cendition_é.

The Aéwan High Dam will imp,ouﬁd the excess flood waters of
the Nile, being wasted at present, to be utilized for agricultural
expansion, the preduction of hydroe.lect_rié power and ,_ot.her purpesesa.

It will improve drainage and navigation and provide protection against

ﬂé@ds.

The next c'h,a,pter,. will present a recommended water policy

for Egypt, which will pr,ovide for the appropriate uses of the water
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impounded by the High Dam with relation to the development of the

~areas that will be reclalmed, the basin areas, and other land already

under plough, and will present a program utilizing these potentlal

benefits to the best advantage pessible.
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CHAPTER 1[I

UTILLZATION OF THE WATER.?LMPOHND_ED BY
THE HIGH DAM EOR DQMESTIG_, INDUSTRIAL
AND IRRIGATION PURPOSES
As p.r.éviausly pointed out, Egypt's maximum useable water
impounded at the re s‘erv‘e&ir of the High Dam is esﬁimatad at 60 billion
cubic meters {abeut 48 million acre feé.t) a year. This ameunt of |
water exceeds the prgsent requirement of Eg_y_p.t by 25 per cent, 28
It is ess.ential. to determine the approprilate use of such water and
utilize it fer an orderly deveioPmen.t.
The purpese of this chapter is to provide for the regulation of
water level at the regervoir of the High Dam so as te meet the require~
ments of the multiple purposes of the High Dam and te develop a pro=

grar-h for the utilization of the water avallable for domestic, industrial

and irrigation purposes. The pregram includes the use of water de~

voted to ir‘rigat_:lon for increasing the crop acreage in basin areas,
expanding the areas cultivated in rice and recla.irhimg new cultivable
la.:'rlld. Finally included are the steps recommended for making the
best use of these é.gricult.ural benefits through authorizing the villages
to develop their agricultural plans' and providing for the methods of

adn‘w.ini,s..tratiﬂn, enforcement; finance and development of such plans.
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Regulating Watér Level at the Reservolr of the High Dam

Thé Aswan High Dam is lecated within the reservolr of the exist-
ing Aswan dam, Therefore, the regulation of water level for both the
dams must be treated as one operation. In order to provide fer
sound water level management, 1t is essential t@-s_t:udyl the‘ capacity
o.f the dams and'reé.erveirs at Aswan and the different requir.err“lenj:.s..
.o‘f the mu_ltip]_.é. PuUrposes.

Elevationg and capa,cifies of the damsra'r;d reservoirs at Aswan.~-The

elevation of the top of Aswan High Dam will be 643 feet above the
mean sea levels The level of stored water ‘will normally net exceed
597 feet. However, in an exceptionally high flood,; the storage level
will be allowed to reach 604 feet above the mean s,earla*}el. The
reservolr of the High Dam has a total capacity of 104 million acre
feet, This total capacity includes 24 million acre feet for dead storage,
56 .miilion acre feet for live storage and 24 milliﬁn acre feet for ﬂaoid
pfote-ctiem The elevations required to provide the velumes for the
dead storage, live storage and f].qod contrdl will be 476 feét, 574 feet,
and 597 feet above the mean sea level respectively, The existing
Aswan dam is able to 1rhpound ‘wa.ter up to about 400 feet above the

mean sea level, 29

Requirements of different purposes,--In the management of water
level, competition among different purpoeses of the High Dam will

arise, each requlring a certain level at the expense of the others,
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As to the generation of hydroelectric pewer, there sheuld be adequate
water head at both the dams to realize the ultimate production of power
from the two plants. Fer irxﬂ.gatie.n downstream from Aswarn, it is of
great importance that the discharge be he.l_d nearly constant for weeks.
With respect fo flaod pr@tecti@n, the dlscharge déwmgtrgim Aswan
.s&ho‘uldr not exceed 2.5 million gallens per 'sec_o,nd to assure thets_a,fe.ty
of the Nile's banks ﬁithout inundating the fleod plains. An #dequa.te
and contlnuous fiow downstream from Aswan is required te assure

the centinuity of navigatien along the Nile's course all the year round.
In order te realize the ultimate benefits of all purposes, a unified
water level management program is recommended,

Wé,ter level management, w={nder the normal operation of the reser=

voir of the Aswan High Dam, the downstream discharge should be

“adjusted accerding te irrigation and navigation requirements. The

é

reserveir level Wil:!. rise, remain steady or fall depending upoen the
c-ond_itiéns of the arriving flow and water withdrawal, At the :end; of
July~=the normal date of the b‘eéimg.i.ng of the flood season at Aswan~=
the reservelr level shéuld not exce'ed 574 feet above the mean sea
level. During' the floed season, the reservolr level .e,xce_p.1; in very%
low years will eontinue to rise. Accékrding to the ﬁé:eca,s.t.o,f the flow
reaching Aswan, the dewnstream discharge may exc:e.e& .the reciﬁir.eé
meﬁts of Egypt In order nb.t. to exceed 597 feet abeve the sea lev.e"]__.‘,

In case of exceptionally high or late floads, the excess flow sheuld be
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rele.ase'd through the side spillway, and the upstream level rflay be;.
.alio.Wed to rise up to 604 feet above the mean sea level in order to
assure the p.rq.teﬁ:tion of the Nile's banks. The water level upgtream
fr.am the existing Aswan dam shou_ld- be kept under 400 feet above mean
sea level and its discharge should not exceed 2,5 mililion gallens per
.se,co.nd,

Havlng discussed the régulation of water level at Aswan to
meet the requir,e.ments of the multiple purpeses of the High_-Darﬁ, it
is essential to prov‘lde. for the utilization of the water avallable t§
the _be.st advantage possible, Before recommendations can be made,
it is necessary te analyze the present as well as the future uses of

water in Egypt.

Present and '_.Efﬁture Yses of Water in Egypt

Water is an iﬁdispensa.ble ingredient of human Life. It 1s used
for demestic pur_p@.s,es ag well as for lrrigation, industry and the
generation of hydroelectri-é pewer, Itis an egsential facter in the
gr.owth of a community, Mere wa,ter for Egypt is e;ru_c;ié,l to the ex~
pansien of ara.blle- land, Hewever, after the ava.ilabiiity of hydro=
electric power generated from thé Aswan High Dam, and the conse~
quent i.ndu_s_trial programs that ﬁﬂl be developed, new co.rnpeting
users of water will appear. If Egjp.t is te meet its future water |
requirements, and provide :fc:nr a b.a,la.-ncéd orderly growth, studies

should be made to analyze and plan for the different uses of water at
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present and for the future. In the following, an attempt will be made
to _analyze water requirements for domestic uses, industries and
irrigation.

Water requirements for domestic uses.--In 1960, the population of

Egypt reached 26, 065 million, Of this total, 9.63 million or 37 per
cent live in urban centers, 39 The rate of irncrease of urban popula-
tion was much higher than that of rural population because of the
limitation of cultivated land and the better oppértunities provided in
cities. According to the estimates of census officials in Egypt, the
pepulation will ;‘L'each more than 38 million in 1982. Due to the bold
industrial programs planned to be carried out by the Government, it
can be assumed that about 50 per cent of this number will likely be
urban dwellers. It is a fact that urban people utilize much more water
than rural inhabitants. Therefore, the water devoted for domestic
uses should meet the requirements of an increased future population
as well as an increased individual consumption.

In 1945, municipal water systems in the United States supplied
water at the rate of approximately 145 gallons per person per ciay. 31
Although per capita consumption of water in Egypt may be greater
than that in the United States due to climatic conditions, the writer
will consider the rate of consumption in Egypt in urban centers as

equal to that of the United States. As there is no information on rural

water consumption available to the writer, it will be considered as 40
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per cent of that ef urban consumption. This assumption is based on the
writer's observations as a former rural inhabitant. Based on these
assun‘iptions,- the annual water requirement for demestic uses in

Egypt will amount to about 1460 billion gallons in 1982,

Wate_r reqﬁire_ments for industry. nuIndustrial‘develdpment;sf:at
present do not create water problems. But as industrialization
proceeds, gr.eat quantities of 'wa.ter will be required. The Govern-
ment of U. A.R. {naugurated on the 23rd of July, 1959, several
industrial projects whose costs were estimated at the equivalent of
é.bout $88 11‘1111:'“:)1:-1.32 These p.rojacts :'anll"uded industrieé in the fields
of food, spinning and weaving, fertili’zér, rubber, glass, machinery, -
wireless sets, batteries and others. Fur.thex.'more, the equiva;.lent of
about: $1.7 billion of private and public investments have been appre-
priated fo.r. industrial developments in the coming five years to be
followed by progressive app;-o.priations after the hydroelectric pmﬁer
capacity of the Aswan High Dam is fully developed.>3 There is no
information available to the writer aé to the present watér consump-

tien for industrial use, nor the kinds of industries that will be

developed in the future ..so that industrial censumption potential can be

reliably estimated,

For purposes of illustration and possible help in determining
the quantity and quality of water required for industrial developments
in Egypt, after the kinds, number, and capacity of future Egyptian-

industry are known, a sample of the results of a study conducted by
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the National Association of Manufacturers and the Conservation Founda-
tion in the U.S. is presented here. In the above-mentioned study, an
investigation of water use b.y over 3, 000 manufacturing plants was
undertaken,

The investigation reveals that w;;ter for ceoling is one of the
principal requirements of industry. Cooling water for such uses
as condenser water for steam electric generation, quenching as in
steel production, and circuldting water for cooling of machinery
and equipment as in o0il refini.ng‘ and éteel mills were found to take
almost one~fourth of the water withdrawn by industry. Water for
cooling does not have to be pure but may be treated to reduce the
growth of algae. Temperature is the principal requirement, given
an area of adequate supp]‘.y. Water for cooling is not a consumptive
use except for losses by evaporation. Approximately, 65,000 gallons
are required for each ton of finished steel. For each 1000 barrels
of refined oil, about 770, 000 gallens of water are required.

Pfocess water includes water consumed in the products as in
the manufacture of drinks, and for washing and cleaning as in ore
washing, chemicals, textiles and paper. Some industries such as
those of food, textile, paper and chemicals require a certain quality
of water as a p:rerequisité to its-use. The process water accounts for
a significant portion of water us;ed. by industries. It 1s estimated that
500, 000 gallons are required for producing 1000 yards of woolen cloth
and from 35, 000 to 8¢, 000 gallons of water .a.re needed for each ton of

paper pulp.
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Boiler water accounts for from 9 to 12 per cent of the total
water use of industry. The need for steam as in feod industries and
paper digesting demands water that will not cause excessive scaling

of boiler tubes. %

Water réijliirerpenzs for ‘irrigation, ;-n,Irfigation water requirements
account for the greatest portion ameng all water use. According

to the estimates of Egyptian officials, the annual gross water require~
ment for irrigating one million acres is 8 billion cubic meters {about
6.4 million acre feet). 35 The present cultivated land including the

basin areas 1s about 6 milllon acres. When the amount planned to be

‘reclaimed is added, the total amount of cultivated land will be about

7.5 milli.‘on acres requiring about 48 millien acre-feet of water
ars.nua..lly. This amount is equal to the share of Egypt from the water
impe‘unde.d at the Aswan High Dam after proeviding for the Sudan's
share and for the inevitable losses due to seepage, evaporation and
sedimentation.

Having an#lyze.d the p,r_e_ae,ht and £utur.g water requirements,
it is re,cemﬁe,Med ‘th'at, before developing water pelicy, an appra.iaa,l

of allwater sources in Egypt be made.

Sources of Water in Egypt
With the scarcity of rain in Egypt, the dependable seurces of
water are limited to surface water obtained from the Nile and te

underground water.
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Surface water,--Surface water in Egypt is limited to the flow of the

Nile that reaches Aswan. The reservoir of thé Asﬁan High Dam will
make it posisible to secure an‘-annual withdrawal of about 48 million
acre feet of water irrespective of th‘e status of the Nile flow.

The quality of the surface water withdrawn varies depending |
on the season. During theiperiod of floed, particularly between
August and.'October, the water is full of silt eroded from.upper parts
'of tbe Nile sourc:es.’: The water's content of silt.is useful to the soil
and fertiles the land for agriculture. During the other months, the
water is siitless. Surface water is usually softer and its temperature
is less uniform than t.:hat‘of underground water. FPollution of surface
water is a problem requiring costly trea;tment for domestic uses and
most industrial uses.

Underground water,-~Egypt has the advantage of having subsoil

conditiens that are capable of providing considerable amounts of
underground water. In mest of upper Egypt, the so called "new
valley* that includes the ocase s. in the western desert and most parts

of lower Egth to within 50 miles south of the Mgditerr-a.nea.n,_ értesi_.an
water can be obtainéd. Recent investigations made by thé [)..esert
Reclamation Autll.loz.'ity have proved the exis..tencé of an underground
reservoir of water with a capacity of 17 million cubic meters (about

3. 8 billion gallons} a day. 36 This reservoir extends along the new

valley from Quattara Depression which lies at the northwest of Egypt
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to the Eorders of the Sudan., Several thousands of public and private
wells have been developed in different parts of the Country, most of
which have presented good results. During the writer's employment
at the Goﬁei‘nment of U. A.R., he observed that in several locations,
an 8-inch well, if properly developed, could produce an output
ranglng from 30 to 40 gallons per second.

In order to utilize all underground water resources, it is
recommenaed that the Department of Geology with the cooperation of

Health Laboratories Department prepare a comprehensi{re survey of

‘the geological conditions throughout the areas of potential develop~

ment. Data on the wells already developed, with relation to
characterigtics of wells, depth, diameter, pump utilized, output,
method of consti';.ction,. depth and elevation of screeﬁs, effect on
neighboring wells and chemical analysis of the water produced, .should
be gathered to determine the underground water potentials and the
appropriate uses underground water may serve., There are some
advantages to thé use of such water. It may be much chéaper than
treated sux;fa,t;.';e water, pa._rticularly for srﬁa.ll cities and industries.
It may.'be available in areas remote from streams and the cost of
development may be lower than for a'su.rfa,c:e_ water supply.
Temperatures of underéround water é.re likely to be more uniform
than they are for surface water. If the w.ells are drilled deep enough

to avold bacteria, the underground water is apt to be free from
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contamination theugh, in some cases, it may contala higher mineral
contents,

From the preceding appralsal of water recources in Egypt, the
water problem seems to be not a matter of quantity but of utilizing a
particular source for its app.ropriat.e use. E:;;pert_s :'Ln the field of
water supply péint to the many facter s involved in planning feor the
use of a given water source. Climate, -toipography,: land=use prac-
tices, subseil water éendition.s and f;he chemical characteristics of
the water, underground strata, water withdrawal and the expense of
develepment effect the water resources. The co_nlnbined effect of
these factors determines the most economical development of future
expansion, Based on these studies, an integrated water pelicy for

distributing avallable water can be drawn and the appropriate use of

each source can be determined, The limited amount of surface water -

available should be reserved for areas where subsoil conditiens are
not favorable for the production of ground water. Aleng the lines of
such policy, Egypt can ﬁrovide for the appropriate quantities and.
sources of wa;ter to be devote_d te irrigation, | e
Having (..iecide:d on the amounts and sources of water for irriga=~
tien, j;t is essential to establish a distribution pélicy’ of such water in

a manner economically justified, As floed plains and rice areas are

inexpensive to develep, it is recommended that they be given the

first priority. The remainder of water devoted for irrigation can be

utilized for land reclamation,
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Switching Floed Plains to Perennial Irrigation
About 700, 000 acres of land in upper Egypt; highly productive

in agriculfure, are floeded every year to help protect the banks of the

' Nile during the flood period. These flood plains are subjected to

heavy losses in cuitivation and business. They are exposed to flood
waters from August to October every year and cultivation is limited

toe one crop a year planted upen the discharge of the flood, The only

commuuicatien available in these areas during the period of flood is

by boats. As this measure of lood protection is taken to gave other
p‘a..rts- of the Country, the Govérmnent compensates the fa.rrné.rs for
the damagi_a to crops that are in the flelds at the time of flooding..
Due to the floeding of these plains, malarla-carrying mosquitoes
breed, ca.p.sing a great number of malarial infections.

After the construction of the High .Da.rn, the water level will be
controlled, assuring the protection of the Nile banks without flooding
the plains of upper Egypt; This is in addition to the elimination of
damage usually caused to many crops and of the co;sfs for the Nile
wa,tchmen during the flood periods. Being relieved from ﬂogding,..
fleod piains will be switched over to a perennlal system of irrigaticn
requiring water for develeopment. |

In ordez;' to fully develop the present f],oeci plains, it ié suggested
that in each village, an agricultural plan be prepared in accordance

with which the necessary irrigation and drainage systems should be
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constructed. Agricultural reads should be repaired, widened and
extended to link the villages to each other and to serve the region as
a whole. Upon the conﬁersion of flood plains to perennial irrigation,
malaria mosqu.iteés can be eliminated and control gver this debili~
tating disease will be much more feasible. The Ministry of Public

Health should conduct a program for eradicating this disease.

Increasing the Area Cultivated in Rice -

In Egypt, rice ranks secend after cotton as a main expert item.
It is a vital foodstuff for thé people, In the areas close to the Medi*—
terranean and surrounding the lakes in léwer Egypt, the subs:oil wa:ter;
is very near the surface and centaina a high percentage of sa.lts..
Under these conditions, rice is the mest sultable crop. As this crop
requires great quantities of water, and this area is the remotest land
in the irrigation system, the cultivation of rice depends en the volume
of the Nile"s water rgaching Aswan and the quantity of stored-up
waters. Between 300,000 and 700,000 acres are annually g.roﬁn in
rice accerding te the availability of water,

The area described abeve is best sulted for the cultivation of

rice, All it needs is ample water supply. It is therefore recommended

that necessary quantities of water be made avallable to agsure the
cultivation of 700, 000 acres of rice every yéar. Irrigation and drain-
age systems and water control at the barrages should be arranged to

agsure the needed water to the area and thus realize the maximum
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utilization of the land pos s.ible. A plan providing for scientific planta-~
tion of rice, and the development of its varieties, supplemented by
related precessing industries is recémmended for this region,

Having provided for the wate.r necessary te fully utilize the rice
areas, the rémainder of the water devoted for irrigation can be

utilized for reclaiming new cultivable land..

Rec.laiming New Cultivable Land |

The Government of the U, A.R. ls making great efforts to
reclaim additional areas te be cultivated upon the availability of water
for ifrigation.. Several authorities and private companies are entrusted
with the tasklof rlecla.mation through public a.nd: prilvate funds, About
300, 000 acres of land are already reclaimed and feady fo.r cultivation
as soon as rwater bec‘Omés available. The reclaimed area lies in:

lower Egypt. It will be irrigated by gravity flow. The Government

_has planned to reclaim an additional 400, 000 acres during the con-

struction period of the Aswan High Dam and anothe:_: 600, 000 acres
during the ten years following the High Dam completion, 37 There is

no informati-dn available to the writer on the exact locations selected

for future reclamation. Therefore, the writer will limit his study to

the development of criteria for site selection to be used as a guide

for defining future reclamation areas.

Criteria of site selection.~~The area of Egypt is approximately

385, 000 square miles. About 5 per cent of this total is presently
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éultivate-d. Vast areas of the remainder will be sultable for agriculture
if watef is available, The moors of lower Egypt need Water, an
efficient system of dralnage, and little or no levelling. The barren
lands along the Nile Valley in upper Egypt require wate.r_, expensive
levelling, and little or no drainage, The underground water at the
moors is not sultable for ir.rigatio.n‘ begaus_.e of the nearness to the
lakes and the Medi'térranea.n, resulting in salinity, while it ié much
more suitable in upper Egypt. Surface water can be applied in the
moors by gravity flow, while in uppé.r Egypts irrigation will be
meostly by lift. |

Other than the preceding observations, there are several factors
invelved in selecting suitable sites for reclamatidn. The we.ather of
.any_pa,rticular location, the topography, the capability of .‘the. soil,
the a.#a.ila.bility of water ;.nd its characteristics, the expenses invelved
in furnishiné water for irrigation aﬁd domestic u__s_e,é and the types of
crops that can be planted as well as the extent of productien, that
can bé realized are major determinant facters in site selection.
Another important factor is the distance to inhabited areas.,

The weather prevéiling at any site will affect the moisture of
the soil, evapofation losses, the amount of water required for irriga-
tion, biolegic precess of life in plants and animals, the ci'0p that can
be cultivated, human energy, comfort of prospective inhabitants and

the types of industry that can be developed, Topegraphy will
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determine the method of irrigation, the type ef eultivation, the feasi-
bility of levelling and expenditures lnvelved and the use of the land,
Depending en the capabilitj of the soil, tﬁe kinds @ﬁ:' crops best suited
and the suitable fertilizer can be determinéd. While the quantity of
water avallable at a.ny-site determines the extent of its development,
its quality will determine its us.e.fulness.‘ If the site is distant from
inhabited areas, adequate highways and means of tra,nsporta,tiom.for
linking it with central activities and for establishing wider ma,.r_ket'
areas will be required. Otherwise, ‘the site will not be desirable
from the standpoint of either the maﬁ eccupants or the economy. The
deéira,b:llity of a site depends also on the expenditures involved in

its reclamation and putting it inte use. The combined effect of the

- preceding factors will determine site selection, It is therefore

recommended that the Government prepare such studies for all areas
of p,Q.te.nti#l cultivation In order to select the most desirable sites,

Having selected the desirable sites for reclamation, the next
step will be to provide for their develepment a.l@ng‘ the lines of -
Egyptts policies for newly .dev.e.lop..ed. land,

Egypt's policies for newly developed land,~~In order to reduce the

high density of population on pi'.e.sently cultivated land, and for the
purpose of improving living conditlons for the farmers, the Govern~
ment of the, Us. A<R. has decided to distribute the reclalmed land te

the landless families-~ten acres per each. It should be noted that
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this amount of land, if properly cultivated, will be able to produce a

net prefit of not less than the equivalent of $1000 a year., Necessary

“housing and services will be provided by the Government. Each

beneficiary will be required to pay the appraised value of his land
and house in annual installments.>8 But the availability of cultivable
land is nuokt adequate to assure prosperous development. There are

other factors affectizig new land development,

_Faci;ors' affecting new land development. --Liand subject to reclamation

is,_ in most cases, far from presently inhabited areas. The general
feeling among the farmers in Egypt is against emigration. They pre-
fer to stay where they are, even though living under bare subsistence
conditions. It will net be easy te cenvince them that they should start
a new life away from their own home village.

In 1946, the author was engaged in preparing the first agrarian
referm project undertaken in Egypt.. The projéct was aimed at dis-
tributing to landless families the publicly owned cultivatéd land at
Kafr Saad, Gharbia, Egypt. New settlements provided Qith minimum
éerv*lces were constructed by the Government. Five acres,; a house,

a buffale and a grant-in-aid equivalent to about $60 were given to

each family to be repaid in annual installments over a long period of

years. At first, beneficiaries selected were attracted by the glamour
of the idea, but later, thé result was net encouraging. Several

families returned to the places from which they came.
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The facts associated with 1946’s agrarian reform cempared with
the successful resuits achieved by the appli.catiO'xz of the Agrarian
Reform Law since 1952 reveal some of the reasons behind the ﬁé,ilure
61’ the first project. Among these reasons are the meagre production
of the lard, the inadequacy of services provided, unwise selectlon of
the 1b.emafia:::ia.r"les and their strong attacﬁment to their relatives as
well as the lack of cooperation among them,

If the ne\;v agricultural development is. to achieve its purpese,
the land must not be distributed before being made sufficiently pro-
ductive to suppoft its owners at a réasdn.able standard of living,
Repayments should be scheduled a,ccofd.ing to the yield of the land.

As the land would not reach its ultimate productivity in the first
stage of development, repayments should be scheduled at a prﬁgressi‘?e
rate starting with the lowest possible amounts. To increase the land

production, improved agricultural methods should be applied.

The application of improved agriculiural .methods. ~=-The new land
will not be of much significance if developed by the same methods
presently utilized. Rather, new techniques should be developed to
increase p.roductio'n‘. All the lla,nd that willl be reclaimed is o%avned :
by the 'Goverm'nent; This will maké the applicatibn of improved
agricultural methods much more feasible.

Maximum production can be realized by intensive mechgniza=

tion and by the application of science, both of which are beyond the
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ability of the farmers at present, Therefore, the Agrariax Reform
Authority is best suited to devel@p the 1a.z1d untll a stage of reason-
able preduction is reached. Hewever, in the case of Egypt,.where
idle agriculturél labor ferce is abundant, only a moderate amount Q-f.
mechaniza.tion with intensive a,ppl,ic';a,tion of science 1s Irec@mm_e.nded,
whereby, the optimum productien can be reached. As non-farm
employment opportunities increase due to im.dustriéﬁizatign, a gradual
gshift to agricultural mechanization will eccur.

Aé the land is publicly owned, it will be easy for the Gox'rernea
ment to reserve land for experiment stations, where agriculture
diversification and fertilizer application can be tested. JIn order to
.f.ealize the ultimate benefits pessible and to make beneflciaries able
1;0 Carry .on.cultiva,tion b'y the recent methods from the day they re=
celve the land, educatienal pr.ogra.mé and cmopefation among the
farmers should be a prerequisite to their holding of the land, Tech=
nical assistance should be available through extenslon service ﬁnits.
Adequate low raté loans should be a,va,ilé.bie te ce;ope.rz'a,tives. through
the agricultural ceeperative ba..nk_. Processing industries as well
as those whic:h employ women should be developed in erder to
realize full particiba.tion of the total labor force., Tg reloc.a.t-.e the
bleneficia.riea, new s_ettlements furnié.hed With the se.rx_‘-fic_es re_quired
should be constructed..

New settlements, «-~-New s..ettle.fnents sheould be coenstructed on the

least productive land. They should be furnished with all the services
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and public utilities required. Tha‘y should be lirnked togéﬁhe-r and
connected with m#rk_eting areas and: central urban cernmunities by
an impreved road system and efficient communication. Ea;ch settle~
ment should be located near the center of the area it serves in erder
to minimize the distarce between fleld and home, As. thé 4houSe_s
will be built by the Governmesit, suitable ma,terials and reasoenable
standards should be selected not only to meet the intef.e st of the

occupants, but to last leng eneugh to eutlast the perled of repayments,

Soclal considerations.-=Belng landless should not be the sole qualifi-
cation of beneficlaries. Age, background atid education should be
,cen,sidei'ed.- Secially related groups should be selected and lecated
together to provide for a stabl_e seclal structure and te make ce~
operation among the beneficiaries more feasible,

Having discussed the utilization of water for i;riga.timn a,nd the
d.evelapme'nt of fl@@d.plains,_ rice aréa.g and reclaimed land, it
should be neoted that.th;e ultimate production. will not be reached
unleass efforts are made to make the best use of the iand and water,
This result can b.est be realized by i_ncreasi;xg the jrie,ld of present

and future cultivated land.

Increasing the Vield of Cultivated Land
Increasing agricultural production re.qu_ir.e,s _'e.ffdrts by the cen-
tral Government as well as the utilization of services provided at the

local level., Reviewing Egypt's pelicy, it can be seen that the
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Government of U. A, R, is exerting every possible effort te increase

agricuitural production in Egypt.

Effo.rps fna.dg by ,thg Government. ~~Soil being the maln source of
agricultural production, st?udie.s were made of its natural and chemi-
characteristics. Other studies prebed thé various preblems involved
indts utilization and preper exploité.tian_. R-ese.a..rch',studies and
analyses were thus comducted on soil classificatien and reclamation,
Up to the end of 1959, a total of 1,696,785 acres of -cuitivated land
as well as an area of 198,660 acres for.fu'ttire reclamation were thus
clasgified, |
A research lahoratory was established to carry out ex.perimants
on sa.li; and alkaline solls with a view to the development of the best
means of thelr reclamation, A center for pla..nt‘nui.;ritien and soil
fertilitf was a.iso set up to study fertility factors and te promote land
pfoductivity .thrOugh proper fertilizing and the utilﬁ:,z;a.tio.p of three
crop rotations each year as well As the _L-‘Ls-e'.e_f .m-echaﬁica,l _.é.ciuipment. ;
_;I‘he Mini_stry of Agriculture, with the cooperation of the Ministry
of Public Wark..s is sfudying _the improv-e;ment of irrigation a,nd.dlra.-i.n-'-
age systems. Selecting seeds, combating waste, lmpreving .s.ﬁora,g.e.,
~ eradicating agricultural pegts, contriilling of animal diseases, frm s
proving .a.ninial waalth‘a.nd inére.asing agricultural guidance are some
of the measures undertaken by the Gove rnment to impreve land pro-

duction, 39
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How the services provided by the Government are furnished. ~-~National

po-li‘cy and agricultural prejects of reglonal character are prepaied and
executed by the Goevernment through the Ministry of Agriculture, the
Agrarian Reform Authority, the Institute of Researches, and the

Permanent Board of Reclamation. At the local level, namely the

villages, services are avilable to the farmers through agricultural

extensien service units=~each serving a political unit called the district

|

\‘ ‘ with the combined ,services'units serving 15, 000 rural inhabitants, The
\ function ef these units is to provide assistance and advice to the farm-

| ers as well as to execute the policies of the Government. Services

" other thaﬁ aériculmral are previded in the same manﬁer; It is ob~

\ served that ceordination at the village level is lacking. The village

has no single agency to coordinate such activitles and te develop plans
and prgrams. No develepmental proegram, coordinated in the full
sense, has been made for any village, except in the areas subject to-

the Agrarian Reform Law, In order to make the best use of available

services, and for the purpose of achieving the foundation for future

local s'elfn.g_o-ver'nments {the concept for which the Gevernmént is work~
ing at pres:_e'nt}'it is recm‘mend_.ed that the Government previdtla g-e,neral
enabling legislation autherizing the villages to develop their own pro-
grams for such things as land-use, crop rotatian, drainage, and

irrigation.
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Generai E'na.bliﬁ_g Legis].atian for Agricultural Development

The purpese of the general enabling legislation is 'tc‘a_ authorize
the villages to establish separate or joint _plmning cpmmlssions to
pro.,vid_e ,fﬁr the preparation an amendment of ovéra.ll agricultural
plans foi their respective villages; to provlide for the regulation of
the use of land, to regulate the types and rotation of crcps to be

cultivated, to pic&v&de for improved drainage and lrrigatien systems,

and to pro.vidé for adminisiration, enforcement; remedies and

penaltie.g. Necessary studies will be rhad.e by the Gm}e.rnment through
appropriate departments.

Planning commission, ==t 1s recommended that the planning commission

be compesed of net less than 5 nor more than 9 members., One of
them should be an ex=officle rhemb.ér wholis_ the he_a.d of the a.gr'icul-a
tural divi_si.on in the combined services u.nit serving the village. The
members of the local national union in thé village will bhe called u_pén
to elect ameng themselves half of the rest, énd the members er the
local cOape.rativeIWill elect the remainder in the same m_an,rigr. Ag
the agricultural crop réu;ation cycle lasts twe 'jea.ré,, elected members
will .snar.-'sre for overlapping terms -of five 'yéa.rs. without compensation.

The planning commission wi_ll prepé.re and recommend to thq

t e .. ~ .

e e,

‘Government an agriéultural pla,n based on experiments, te ats a.nd,

other necessary studles furnished by the governmental depaﬁt&é‘t@tﬁ— “em ,

concerned, providing for the classification of land with regula‘tiﬁns to

.’-,_’t/‘ i . - "
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control the use of such land an& the erection df bui_.ldings the.r.e.@.m It
will prepare and adopt a land use erdinance providing for the appro-
priate use of the land. It will prep#re and adept a crop rotatien ordi-
nance every two years for regulating the kinds and rotation of CTrops,
guided by the studies and tests prepared for th.i‘s purpose, JThe
planning commission will have also the power to prepare and éiggt
an irrigation and drainage erdinance based on the a:g_ricultufal plan
and on the technical assistance provided by the officials of Miniatfy
of Irrigation and Pui:lic Works.

The agricultural plan, =~~-The purpose of the agricultural plan is te

coordinate all the services available through governmental authorities
as well as to utilize the experience of the farmers in order to pr@vidg
for an integrated development harmonieus with the nationé.l plan.
Based on the studies provided by the Government, the planning
commission will prepare an agricultural plan for the area within its
jurisdiction.

The agricultural plan should be aimed at the development ¢f the
appropriate use of the land aﬁd the promotion of prosperity, con=
venience, safety t.)r the g.ener'al welfare. The iala.n.will show,»' among-
other thinggs, the area..s de{'oted to agriculture, residenc,é-,, industry,
graéing, fishefies and public uses. It should relate the village to the
land as an integrated part and should provide: for building and sanitary

codes. Such codes will be prepared by the Ministry of Municipal and




51

Rural Affairs and adopted by the planrling eémmisszﬁ.ema The plan will

includ.e studié's of facters that increase productivity for the village,
The Department of Agriculture at the proﬁnce in which the

village is located will appreve the plan recommended by the planning

commission in conformity with the Gountryts needs and pelicieé-‘

The plan will be ‘a public record, but its purpasé 'a.nd effect Wi].l be

te ald the 'pla,_nning commission in performing its dutﬂ.es.‘ It is

recommended that the planning commission, with the aid of gevefn#

mental divisions concerned, up=date planning studies continuously
se as to achieve their purpose. Upon the approval of the agricultural

plan by the department of a.griculture at the province in which the

- village is located, the planning commission should prepare and adept

the following ordinances to put the plan into effect.

Land-use ordinance.-=-For the purpose of prometing health, con--

venience, order, prosperity, increasing land preduction or the general

welfare, the planning commission prepares a land~use ordinance. The

ordinance should be based on soil capabllity cla..ssiﬁcati:on providing

for the appropriate use of the land including residence, agriculture,
industry, grazing, flsherles, and public uses as well as the location
and width of streets and agricultural roads exlsting or proposed. It

should be accompanied by a map or maps dividing the whole areas

inte districts and shewing the use recommended for each district.

The planning cemmission adepts the erdinance after a public hearing, -
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provided that the time and place of said hearing will be announced at
the main door of the mosque in the village, Amendmeﬁt of the ordi-
nance may be made when deemed necessary following the same
_pro..cedure S.

Crop rotation erdinance.--The function of crop rotation is to elimi-

nate the effect of small ewnerships on the productivity of the land,
and to facilltate agricultural mechanization and the a_pplic_ati.en. of

recent agricultural methods. Upon the approval of the agricultural

| plan; the plé,nning commissien will have the power to restrict the

type of crops te be cultivated.

The planning commission Will prepare a crop rotation erdi-
nance, with maps requifed to be adopted after a public hearing, pro-
vided that the time and place of said hearing be announced at the main
door of the mosque in.-:t:he';"fﬂla_g.e.‘ -Amendmént.sxmay be made \;vhen
cie,emed necessarys or in the light of experiments, and will be édopted

in the same manner as the original ordinance. The crop rotatien

| ordinance will be reviewed at least each two years aftef the agricul-

“tural cycle is completed.

Iﬁ:‘.;igatio.n and drainage ordinance.--~Irrigation and drainage have Been

the respoensibility of the Gove:_rnment.‘ ‘.At the local level, thevy w_éfe
directed to meet the interests of the former powerful landlords,.
creating unnecessary length and water losses, It is the p'urp,o'se of

the irrigation and drainage ordinance to provide for efficient integrated

logal gsystems,
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According to the agricultural and crop rotatien i)lansg the plan=
ning cemmission will have the power fo provide for an irrigation and
drainage ordinance regulating the manner of irrigaﬁon and drainages
and to establish improved facilities. The p-lanﬁing commissign will
have the pewer to rearrange, widen, reduce, abandon, exchangé
existing public and private facilities; recommend te the Government
the cendemnation of land needed for new prej_ecfs and to detar.rnina
the means and manner of irriga.tioh and drainage a.ct;ivities, 40 The
p.rgvisién and amendments of irrigation and dralnage ordinance areé
recommended to follew the procedures of the crop rotation ordinance.

Enforcement and remedies,=~Each farmer will be re quired to obtain

a permit before preparing his land for planting. It is the responsibility

- of the head of the agricultural division of the combined services unit

serving the area to issue the peri‘nit required in conformity with the

provisiens of the crop rotation and irrigatlon and dralnage ordinances, .

providing for timing of planting, manner of irrigatien and draina.g._e,
and recemmending the ._qu.a.lijzy and quantity of fertilizer to .be used.
No fé.e is required for 1ssuing the permit. The head .o.f the agricul~
tural division of the cembined services unit should in_sp.ect the fiélds.
periedically and record data, in the light of which futufe .decisions
Will-Be made. | |
Any person befo_ré altering, demolishing or building '.a,rry struc~

ture will be re q\.;,ii'ed te obtain a permit which will be issued by the
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building i.ns]j;)ector of the nearest municipﬁlii_ty in conformity with the
ordinances and ‘C:_Qde,s adopted for said vil]_.a:g.e; Fees for is.suiﬁg the
bullding permits will be determined by the plé,mnin_g commission in
each lecality. Any per_s:on violating any provision of any of the erdi~
nances persuant to the provisions of this legislation will be punished
and fined as provided by law.

The omd_a j@@sheri:ff_) and his assistants will serve as a board of
appeals, Any person aggrieved by a decision of the pla.nning commission
or the administrators may appeal t0 the board. Upen appeal; such
board will have the pewer to héar and decide a;ppea,lsg where it is
alleged there is errer in the enforcemeni of the erdiﬁance_;a er upon
finding by the board there 1s a case of individual unnecessary Ea.rdﬂ
ship in the execution of any of the prcwisi.ené of any ordinance pers=
suant te this legislatien, and to provide necessary remeaies._ Relief
in ferms of variances and specilal exceptions will be 'of_fered by the
bpard when deemed reasenable and net detrimental to the original
caﬁcept.

Having discussed the.provisions of a ganeral e'na.bl‘ing legisla=~

tion autherizing the villages to develop their own agricultural plans,

it is necessary to provide for the implementation of such plans.

Implementation of the Agricultural Plan

Impl,ementé’tion of the agricultural plan invelves the method of

finance as well as the means by which the plan can best be de.vel.@ped‘
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Methods of finance, --In developing the agricultural plan, several

projects may be required, particularly with relation te planning the
village as well as lmproving irrigation and drainage systems. It is
recommended that the Government furrish the studies and other

technical assistance required for developing the plans, and finance

major projecté, which invelve expenditures more than the equivalent

of about $6000, as well as projects of a reglonal character such as
main canals, drains, roads or public buildings,.

It is recommended that other pfojecté be financed by the local
cooperatives. The c:maperative_ can make low-interest loans from the
Agricultural Cooperative Bank to be repaid in annual installments
by t.he beneficlaries, each according to -the a.mounf of benefit he
realizes., A board of assessment compcséd of the omda, the priﬁci-
pa,ll of the cooperative and the secretary of the local national union

will be created to assess the benefits on each improved property.

 Appeals from assessments can be introduced to the Board of Assess~

ment in the province for final decision. The tax collector empieyed
by the Goevernment will have the power and will be responsible feor
collecting the annual irstallments along with the general tax.

How the plan will be developed. -~The general enabling legislation,

as recommended, is permis sive, It is not expected that all the villages

will accept the idea, even if it seems advantageous, Traditicns, fear

of imposts and interference would make the farmers hesitate to accept
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‘the idea, It is therefore recommended that in each distriet, the agricul=
tural office, with the ald of the combined services unlt, select one
village willing to jein the program for the purpese of demonstration,

‘Faced with similar problems, T.V.A. encouraged cooperatives,
experiment stations; farmers and others to wark t,o.gether in an effort
to prevent soil .ergsi.en in the Te’n.neé&e.e Valley, in part by the use ef
fertilizer. This was accomplished primarﬁily .tﬁr_mugh test demonstra=
tion pregrams, Test demenstration farms are selected to represent
insefar as pessible a ergss sectlon é.f the Valley. T.V.A,'s fertili-
zers are glven to test de_m.onstra,ti_on farmers who pay tramnsportation
coests to induce them to feliow the program.4l The results eof this
programs, as indicated in T, V. A.'s annual reports and the several
material _:preofs: which the writer saw during h’is vigit to a.. test de~
monstration farm in the Tennessee Va.lley, are uﬁdaubtedly afflrming
the great sﬁc.cess realized by T.V.A. in this re.sp.eef.

It is therefore recomrﬁanded that the Government of the Y. A.:R.
contract with fertiiizer companies to develop and experiment with
new compoeunds recemmended by the Fertillzer Research Laboratory.
Under tests, ferﬁuz.er should be experimented with on 10 acres
provided at each of the 1000 .combinéd services units distributed
throug h.mat the Country. If proved to be successful, new fer:t;.ilizer
sheuld therp be tested in d.amé_nstra.ti@n vﬂlage.s. These villages

should have such fertilizer free as an Inducement to jein the program
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until the new fertilizer stands the test on a large~scale use. The pro=
duction of high analysis fertilizers that coxntain high pe‘rcen.t:ag’e of
plant food will help reduce the cost of fertilizer. Reduced costs

along with educatien of the farmers in the best use of fertilizer will
promeote sales, thus, producing better returns not only for the fazjnie
ers in terms of high predﬁctiOn,; but also for the Gevernment in in-

creased revemuegy as well as for fertllizer companies in more prefit.

Conclusions and Recommendations

- Egypt's maximum useable share of the water impounded by the
Aswan High Dé.m is estiﬁlated at 48 million acre feet a y'e.-a,r. In
order to utilize this amount of water to the best advantage pessible,
the water level at the reservolr should he regulatéd in a manner
meeting the different requirements of the multiple pur_po,s.eé, The
future domestic, irrigation and industrial requiﬁ:’eme-nts exceed the
ameunt contribu.ted by the Hig.h Dam, With thé sca,ré,it'y of rain, the
enly other dependable gsource ig underground water. The water
problem is the utilization ef the proper source for a particular use.
It is therefore recommended Itha.t before preparing a water pellcy,
underground water ‘potentialsube studied and appraiaedz, -.Ba:sed on these
gtudies, Egypt can determine future uses of water along with. its
development plolicies_, An integrated water policy should make use of
surface water in areas of potential development where .subsoii cpndi.;

tiens are net fa.vora;ble for underground water and vice versa.
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As present flood plains are highly productive and need few
expenditures to be fully developed after belng relleved from annual
inundatien, they should be given the {irst priority. In rice areas,
rice is the sole valuable crop .suitéd to soll conditiens. Such areas
need enly water to be highly productive. Therefore; it will be highly.
advantageous te provide rice areas with the water reciuired,. The
remalnder of water devoted for irrigation can be utilized for re=
claiming additienal land.

Determinant factors for site selection for reclamation include
the weather at a.n'):r location, topography, soil capabil_i_ty, source of
water and its characferistics, productien and the expenses imvelved
for reclamation. In develeping a new afea, improved agricultural
methods should be followed., Settlements furnished with all services .
and publiec utilities should be constructed before the land is distributed.
Soéia.lly related groups of people should Be selected and located to-
gether to provide for a sta.b.'g;e socilal structure, Age composition,_.
background and educa,ti.an.sh@_uld be considered.

The Government is exertin_g ﬁndeniable efforts to improve pro-
| ductivity, But the ultimate produc:t'io_n will not be realized ;1nles.s :
g0§er_nmental activities and local efforts are coordinated, It is
recommended that the Government provide general enabling legis-
lation autherizing the villages te draw thelr own plans.

The legislation rec;o‘mmem-ied provides for the creation of local

planning commisgslons, each of which will be responsible for preparing
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a co-o_r.'di.natled plan for the area within its jurisdiction te guide the
development. The planning c.ommis‘sion will ha.vé the power to adopt
ordinances for land use, crep rotation and improved irrlgation and
drainage. T_h’e.legi_sla,tion provides for the methods of administr.atién,
enforcement, remedies, penalfies_, finance and development,

The next chapter deals with the use of water for the generation

of hydreelectric power,
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CHAPTER III

UTII..IZAT_IO‘N OF THE WATER IMPOUNDED
BY THE HIGH DAM FOR THE GENERATION
OF HYDROELECTRIC POWER
Introduction
As previously pointed out, the Aswan High.Darn is a multi~
purpose projéect, One of its ﬁuain functions is the generation of
hydroeleétric power., It should pro;zide for irrigation, power
generation, flood contrel and navigation, A power plant with an
annual capacity estimated at 1860 million kwh has been constructed
to generate hydroelectric power at the existing Aswan dam.
Furthermore, about 265 million dollars have been appropriated to
build a power plant for generating hydreeiectric pQWer fro'.m the Aswan
High Daﬁ and te constriict transmilssion facilities from Aswan to
Cairo, The Aswan High Dan.n. plant will conéist of four power stations
having tegether 16 turbines wi.t.h a total potential ca.pa,city estimated at
ten billien kwh a,nnua,l_ly.42‘ |
The purpose of this chapter is to develop a p.fqgram for the
utilization of the power generated to ald in devel_oping';fa. sound economy
and improved living conditions in Egypt. The program includes the

regulation of water level upstream and downstream of the High Dam,

go as to obtain the ultimate productien of hydreelectric power from
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both the plants mentloned above. Principal attention is given to an

analysis of the present electric power situation in Egypt to recemmended

steps for the utilization of the power generatedy in the light of the ex=~

perlence of the Tennessee Valley,

- Regulating Water Level at the High Dam for the Ultimate Production
of Power

Two water level operations are invelved in the generation of
hydroeelectric pewer from the po_wér plants at Aswan, One is the
wa.t;e;: level upstream from the High Dam which should not exceed
604 feet abevé‘ mean sea level, and the second is the water lewvel ﬁ.p-a
stream from the existing Aswan dam which should not be more than
400 féet a.béve mean sea level.

The water level up,_stre'a.m from the High Dam will vary accord=
ing te the flow reaching Aswan and the water withdrawal. But the
water level up.str.ea,i'n from the existing dam can be constant if ad~
justments are made between water requirements and the di.scha,rg.e
released from the High Dam,

It is therefore recommended that the water level upstream
from t.he.existing dam be kept as constant as possible, By doing so4
the power plant at the existing dam will be able te preduce its maxi-
mum capacity constantly, and the High Dam plant will be a,Ble to
genefate certain amounts of po.We-r continuously while the rest of its

capacity will be preduced in varylng amounts,
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It is essential te make' the bést use of the power genérated by the
two Aswan dams. Before recommendations for the use of this power
can be drawn,. it is necessary to analyze the present situa;tion with
respect -t'o ele-ctric.powér in Egypt in order to provide for a related

power development.

. Present Situation ¢f Electric Power in Egsrpt

The lack of adequate supply of ele.ctric power .has been one of
the main proeblems facing,Egy'pt. The limitation of electric power
supply has held ba.c;k th.e Country's progress. The following is é
summary of current conditions in respect to electric power generax

tlon and distribution, power rates and development.

Elecl_:r_ic_ powei_' giner_atiOn and distribution, --Electric power is public=«
.1y owned in Egypt. In most cities and towns, municipal authorities
a..ré responsible for generating and distributing electric power to the
ultirhate consumer'.s." Where power pia.nts are 1acking, cities buy

the power required f;;om regional plants c(mstructéd a.ﬁd operated by
the Go_vernment. Some of the exlsting power plants were built a long
time ago and can hardly meet the reciuirements of domestic consump-
tion, In ru;al areas, electric power rarely exists,

Electric power rates. --For normal domestic consumption, the retail

rates per kilowatt=hour {kwh) range from about 7 cents in large cities
to about 11 cents in small towns, When electrical appliandés are -

intensively used in homes, consumers can obtaln power at the rate
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of about 4 cents per kwh, There 1s no information avallable to the
writer as té the rates for industrial and commercial consumers. The
writer believe‘s that they are not much less than the reduced rates

for residential use. The high cost of electric powef, the lirnited
power supply, and the inefflciency of the existing fa.cilities have

held back industrial developments, thus adversely affecting.E'gypt' 8
economy. In erder tn'impravé such conditions, f;h_e GQVernrnent of

the . A.R. is exerting great efforts.

The Governmeni:_electrié power program,~-The Gn.ver.nment‘of‘the

U.A.R. has set up a special commission to supervia'e. and prepare

é. 2.0='-.yea.r electri.fi.cat.ion pregram which started in 1955-. The pro~
gram includeé the expl"oitaﬂon of power now being generated and the&
increa.séd power that will be generated from the two éoﬁver piant;s at
Aéwa_n, It is alse endeavoring to meet the Country's eleefric Trew=
quirements prior to the completion of the High-Dam by establishing -

thermal electric stations. Its program includes the electrification

" of Quattara Depression as well as the extension of networks to.

' connect pewer plants together, particularly the network connecting

Cairo and Alexandria W:lt;h lower Egypt. Furthermore, the program
includes thé supplying of some citles, public utili.tiés_,_ -indusfries s
irrigaﬁon and.dréinag'e s.x.ta.ticins with electricity from principal net-
works, |

A gignificant portion of the program has been cc;;m‘pleted, The

power network of Cairo metropolitan area has been already connected -
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with the network of lower Egypt. A new power station at northern
Cairo has béen constructed at a cost equivalent to about $19 millien,
About $25 fnillion have been apprepriated for constricting two power
stations at southern Cairo and Altabin--a suburb of Cairo. Work

is also under way for power plants, trams.former‘s and networks to
furnish electric pewer for industrial purposes and fer a ﬁumber of |
fowns.43

The fcllowing steps are recommended for making the best use

of the power generated from the Aswan High Dam and from other

projects as well,

Stepé Recommended to Make the Best Use of Power Generated

The main objectives of electric power are the convenience of

the people and the promotion of economic activitles., The key issue for
'stimulating the expansion of economic activities as well as the better-

ment of living conditions is the availability of an ample supply of

electrical energy at the lowest poséible cost when and where it is
needed. The following are seme of the policies recommended for
achieving that goal.

Coordinating major electrical projects. -«From the previous review of

the efforts made by the U.A.R. Government with respect to electric
power, it can be seen that major electrical projects are located in
Cairo metropolitan area, Alexandria, lower Egypﬁ, Quattara Depress-~

ien and Aswan in addition te the steam plants located in cities. The
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plants at Aswan and Quattara Depression will generate hjrdroelectric

power. ‘In other projects, power will be generated through steam

- plants or thermal electrical stations. 44 pye to the inadequacy of

local fuel in Egypt, the production cost of steam power is much
gi‘eatér than that of hydroeelectric power, In order te make lo.w_ cost

power available thro.ﬁghout the Country and for the purpose of making

" the best use of electric power generat_ed,‘ all major electrical projects

should be connected together and with main centers of power con- |
sumptien by a complete system of transmissien facilities. To make

the operation of such systemn more efficient, control units at central

locatlons are required. Such units should be furnished with modern

equipment whereby the cheapest power for a given lead at any parti-
cular location can be provided,

' In the Tennessee Valley, it has been found that the connection
of the electric systems tog.et;hér and the use of electronic computeré
have enabled T, V.A. to make the most efficient loading of genei:ation '
and transmission facilities, Twice each hour, calcula.‘ti:éns are
made of a variety of complex variables, including the efflciencies of

more than 200 generating units in the system, the varying cost of

fuel at the steam plants, the value of water stored behind the dams

and the transmission lesses involved in supplying electricity from
alternative generating sfations. With these data, T.V.A. makes

immediate changés in system operatlons and thus supplies power

.requirements at the lewest cost p_o.ssible.45
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Therefore, it is fecommended that, after providing for the
coordination of major electrical projects, the Govefnment utilize
such electronic corﬁputers for help in furnishing electric power more
efficiently and economically, As such an extended system of elef;tric
transmission re qﬁires continuous inspection to maintain its opé_ration,
the use of helicopters is recommended, whereby, periodical ine .
spections and immediate repairs can be easily and efficiently applied.

Modefﬁizing outmoded facilities, -~As polnted out, some of the _péwer

plants run by the municipalities are outmoded and inadequate to cope
with future demand. ‘The required expansion of power output will
need a vast modernization program, thus reducing the proportien of

old and inefficient capacity in the total power supply. Such a program

- should apply recent technological advancements in the field of power

production. Experts in this field have stated that a steam plant of
40, 000-60, 000 kwh can be built today to generate power at a cost of
20-25 per cent less than the kwh cost of those built 12 years ago.
Also, with larger plants within a range of 200, 000-300, 000 kwh,
generating costs are lower by 10-15 per cent than fhe rﬁodern plants
of 40, 00060, 000 kwh, 46

It is not within the ability‘ of thé ﬁu-ﬂcipalities to ﬁdogllérnize
or to repléce such outqued facilities, nor they will be_. able to
produce power at the.rc;a.tes of the power produced. by the Goﬁé’;:nr_nent.

It is therefore recommended that the Government of U. A. R, take
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over all generation facilities owned by the municipalities, replace

inefficient plants by modern ones, and integrate all the power plants

into the national electrification system. As the.Government of the
UeAsR. will bé the exclusive agency for genera.tiﬁg electric power
in Egypt, the making of el.ectricity available in rural a.r'e.a.s will be
one of its responsibilities. Power should be avaiia.ble in rural
areas to enh;nce agricultural economy and improve living conditions
for the farmers.

Rural electrification, -=Rural inhabitants represent more than 60 per

cent of the total population of Egypt. The rural peeple live in sub-
standard houses at low standard of living, Almost all rural inhabi-

tants still use peti-oleurn lamps for lighting. Cotton and corn straws

- are used as fuel for baking and cooking. At night, most of the

villages are covered with darkness which fills the hearts. of yoﬁngsters
with fear and superstitions and facilitates the occurrence of crimes.
In order to prombte. agricultural economy and improve living condi-~
tions for the farmers, rural electrification is essentié.l.

- Rural electrification in Egypt should include street and home
lighting, the use of minor electfical ‘applianc'es, water pumping,
drainage, refrigeration, gtorage, dairy and poultry operations, and
proc.es.sin.g industry operations. Due to the physical conditions ef
housing and becausé of income limitation, intensive use of electrical

appliances is not expected to ccur in the near future. However, as
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econemic conditioné improve, rural housing \ﬁill be modernized and
a greater demand for electric power will censequently take pla_f;e‘;

It is recommended therefore that electric pbwar be made avails
able toe rural cooperatives at the lowest cost p@s‘sible. Cooperatives
should be assisted financially and technically te establish local dis-
tribution systems. Financial assistance can be made throug_h. low:
interest loans from the Agriéultural Cooperative Bank to be paid
from power re'v'e'n.ues. Technical asslstance can be provided through
the Department of Power by appointing electric. tééhni‘cians respensi-
ble for providing the assistance required, with a minimum of one
technician for each combined services unit,

Having provided electric power in both urban and rural afea.s,
the following policies with respect to power distribﬁtiOn are

recommended.

Power dis_tribut’i'oﬁ',polic[.' ~uThe distribution systems a.r,..é __p:?esently_
owned and operated by the municipalities. They may be adéquate
to seme extent as to the present requirement. As industrializatien

proceeds, such systems will not be able to meet the requirements

'of future leads, It is therefore recommended that munic¢ipal

authorities be authorized to issue revenue bonds for improving dis=
tribution facilities. The Government, being the owner and éperator
of all electric generation and transmission facilities, will be respon-~

sible for providing electric power required at the wholesale price
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to the distributqrs who in turn will furnish Ithe power to the ultimate
consumers. J[ndustries which require unusual loads should be pro-
vided with power directly from the principal networks to relieve
municipal distribution systems, In order to make sure that the
power will reach the ultimate consumers at the rates decided upon,
arrangements for power sale and distribution should be madg be-
tween the Government and distributers through formal contracts.

The contracts should define the responsibilities of both parties,
the regulation of loads, wholesale rates, retail sales rates, the
periods of the cont.ra,cts and the methods of power revenues disposal.
As the funds required for improving distribution systems may not be
available for all distributors, it is recommended that the provision
of efficient distribution systems by local cooperatives or municipalities
be a prerequisite to the use of low-cost power, provided that such
power is available. In doing so, distributors will struggle to make
available the funds necessary for extending and improving distribution
facilities,

For distributing electric power in the Tennessee Valley, con-
tracts were made between the T.V.A. and the distributors for 20-
yeér periods, subject to termination by either party after not less
than 10 years, on at least four years' notice. The contract reserves
to the T.V, A, Board the right to revise the wholesale rates when

necessary through negotiations with the other party involved. 47
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However, Egypt should draw the contracts according to its conditions,
needs and policies.

It is essential to adopt a schedule of power rates at which power
can be made available at the lowest possible cost without being sub-
sidized.

The adoption of a low-rate policy, ~-Two main theories have been

suggested for establishing power-~rate policies. One method is to
determine the rate so as to protect the investment by assuring a cer«
tain return from the beginning of operation. The drawback of this
policy is that it results in higher rates which limit the use of
electricity and hinder the growth of economy, particularly when
there is no other way to obtain cheaper power. The second method
is based on long range objectives, whereby, rates are fixed the
lowest possible, thus encouraging the use of eiectric power and
realizing more earnings from the greater volume that will be sold.
The difference between the two theories is best illustrated in the
following.,

In determining the rates of power sales, one does‘not start

with a rate that will produce a return and struggle to build -

business at that price. Just the opposite; one sets a goal

and then finds out what price is necessary to reach that

goal.48 o

For distributing electric power in the Tenneséee Valley, the

T.V.A. Act stipulated that the power projects should as soon as

practical become self-supporting and self-liquidating and that when
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operated at their normal capadity, they should produce gross revenues
| in excess of the cost of~pr‘0duction._.49 To achieve thls purpese, the
T V‘ A, Board adopted é, low=rate policy, This policy has encouraged
greater use of electricity; and this in turn ha.s reduced costs and in-
‘c;rea'se_d earnings. In the area served by TeVsA, po.wer, the sale of
electric energy has been growing at an average rate of approximately
12 per cent annually,50 In 1959, the average wholesale price of
_ Ty VA, power was 4.32 mills and its average retall price was less
than one cent for each kwh, For the same year, the average resi-
dential use of electriéity in the area served by .T'.,V.- A. was 7863 kwh
at a rate éf 1.03 cents per kwh, while the same avexf’age for the U, S.
| was 3450 kwh at a rate of 2,52 cents pe.‘r kwh, 21 |

T.V.A,'s lowarate policy for wholesale power has increased
ea.rn:lngs on in{'estment. In 1959, T.V. A, '_s net accurmulated earnings
for 26 years reached $519, 242, 000 while the‘ total.pewer inv.es_tmgnfs
;amounted to $1,700 million, 52 The évera.ge annual return on power
investment for the 26-year period was 3.9 per cent. In addition, by
restricting the disposal of power rev.e.ﬁues frqm‘ retall sales to the
expansion and improvement of power facilities, about half of T.V. A.
power distributors could apply rates 10-20 per cent below the basic
level established.in 1933, 53

The coﬁclus.io.ﬁ of the preceding discussion affirms the benefits

and the economic validity of a low~rate policy. Therefore, it is
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recommended that the Government and distributors establish the rates
of wholesale and retail sales of power as low as poss'ible., 50 as to
enc.o_urage the use of electric power, thug pfomotiné econéﬁmic activi~
ties and improving living conditions. More than the required return
on power investment will be realized through the greater volumes of
power Which vs.':llllbe used, In fact, the less the price is; the more

the profit will be to a certain extent.

For the. ?urpo‘se of assuring equal opportunity for é.ll,, and iﬁ
order to provide for a balanced and 'harmonious.growtﬁ throuéhout
the Cduﬁtry_. the wholesale price of electfic pO\;ver. should be uniform
for all distributors, including industries served directly from the'
principal ﬁe'f{v.orks. For one partlic;ular us'e--residential, ind‘uISt_rial,
commercial or other--, wholesale rat.es ‘and retail rates should be
uniform, but the rates for an's; use may diffg.r from those for other
uses. Both wholesale and retail rates should decline as co.ns_urhptfin
increases in order to promote the use of e.léctric power.

In order to maintain the low=rate poli.cy recommeﬁded, the
production cost should be. reduced as much as poessible, Red_uciﬁg
pfoductiOn cost cannot be .rea.lized unless ‘idle ‘ca.pa.city is largely

eliminated. Proper rates éan facilitate this objective,

Power plant operation and power sales.-~The domestic use of
electric power varies between days and nights and seasons, Never-

theless, it is the most stable element of power consumption,
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Commercial and industrial uses are subjeét to interruptions with
varyling 1oad_r§quirements. These variations require different
capacities of electric power. As there is no other source from which
electric power ca;n be obtained or exchanged, the Government and dis~
tributors should be able to meet various power demands.

If electrié facilities are to meet the peak demand, idle capacity
during the periods of low consumption will be expected, resulting in
economic losses from power investment. On the other hand, inade-
quate power hinders the growth of industries an& other economic
activities, affe.cting the Country's economy as a whole, Therefore,
it is recommended that the operation of power plants meet varying
demands as economically as possible. To achieve this objective,
firm power demand can be met from the production of the steam
plants; the Aswan dam plant and the portion of firm power produced
by the i—Iigh- Dam plant. If the demand for firm power is less than
the firm production available, it is preferable to keep out of work.
some of the plants which have high production costa. The peak
demand can be met by putting all firm power generators into work
and. operating the High Dam plant at the capacity which the water
level upstream the High Dam can provide., For help.in reserving
power for peak demand, the water should be stored at the reservoi;
of the High Dam during the periods of low power consumption to,‘be

released as the power is needed, The extent to which the peak demand
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can be met through the High Dam pla.nﬁ will be limited by the fna:_dm-um
storage level of thé High Dam. Therefore, it is recommer;cied that
firm and peak power demands be adjusted according to the conditiens
of power generation, whereby the firm power demand should not
exceed the firm production, and the daily or seasonal peaks xﬁust be

- within the total pewer productien available.

The cycle of the Nile floeds plays alse an important rele in |

power econemy. For flood protection, the water impounded at the

High Dam reservoir should be released down to the normal storage
level before the end of July every year. This operation involves the
possibility of preducing dump power or keepiﬁg seme steam plants

out of work, But péwer economy can be realized only when the

capacity installed in power generation, transmission and .dis tributien
is kept in a relatively constant use.

Therefore it is recommenged -that separate rates be established =
fo.r different types of power. The rates for continuous power should

be the highest of all. The dump power should be sold at the lowest

price possible. Rates for interfuptible and off-peak power should

be set in between, In doing so, industries and other power consumers

will seek the typ.es of power appiroPriate for their operation. Each !
type of power available will find its consumer and every power require-
ment will be met and the capacity installed is kept in a relatively con=-

stant use. The types of power, the load and the rates of each type

o
el
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should be Included. in the p,éiwer centracts to prevent any misunder-
standing.
Having discussed the paliéies recoemmended for power econe-

my, it 1s essentlal to develep a pr.ag-ram for prometing power sales

far help in reducing the produdtion cest and the rates as well,

.Erom_qtigh_ of electric power sales.~-~In order to obtain hig’he—levelé

I_‘G:J\f electric power consumptien, whereby production costs and power

rates can be reduced, efforts shéuld be ma.dé fo promote power sales.
Electric sales aq_tivities cover the fields of .'re_sident_ial, farm,
commercial and industrial uses. A coerdinated program should be
eonducted by the Gmyernmemt, municipalities; cooperatlves, and
.éle,ctric; equlpment. dealers and industries to promote electric sales.
The _preéram should demonstrate te..the_ ultimate censumers the beﬁe-
fi;s and convenience of uéing electrical equipment as well as the
comparability of electrie power over other fuels; Such pr.og.ram

may run all the way frem short intensive carnpa.igns to increase the
sales of'damestic electric appliances to long-range eddcational
efforts. The use of televis.isan_, i‘adio, motion pietures, newspapers,
special publications and periedic fairs inay be the means for pro=
moting pewer sales in cities, The combined services units pffer

the be.st"p,la,ee. for carrying such pregrams in te rural areas:. Another

effective means for promoting power sales is the adoption of lﬁfy-

away and credit plans at easy terms for buying electric appliances.,
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In the Tennessee Valley; widespread programs for promoting
power sé.les_ have been undertaken, Demonstration farmers have been
assisted in setting up modern material-handling metheds and bringing
farming qbera'tiotis ag near to productlon-line methods as possibles
Electric equipment has been moved about on trailers to show how
grains and feeds can be bro.ught from the flield, drled, processed and
delivered to the feed trough without manual labor.  As a result ,Qf
these programs, materlals-handling installations in dairy farming,
pouliry raising and livestock farming are bringing significant changes.
At the end of 1960, almost.all the farms in the Tennessee Valley have
been eiectrified. The number of rural homes furnished with electric
cooking, refrigeration and heating appliances have amounted to 20
per cent of the total rural housing in the Tennessee Valley. 54 In
fact,"the s:_ales'premotion program in-the Tenne.sséé Valley has proved
to be an effective method of increasing sales and reducing costs of
power,

The program ef prometing power sales in rural areas of Egypt

should not encourage extensive use of electric appliances at the

‘present time. Due to thé'physiea.l, economic and seclal conditions

at present and those expected i.n' the near future, the program should
promote activities which such conditions will permit., In cities, the

program should cever all of the uses of electricity.
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As power sales increase; it will be necessary for the U, AR,
to kesp pace with the increasing power demands and to previde for

the future power requirements,

.....

increases, continuous efforts should be made to make the power avall-
able when and where it is needed, Power should he leading not
fellowing industries and ether activities.

It is thef.efere recemmended that a ?ragram be developed for

studying the f:uos-sibility of generating hydroelectric pewer at the dams

existing on the Nile between Aswan and the Mediterranean; Such a

program should.be supplemented by estéblishi.ng steam plants or

thermal electrical stations, In order to maintain high standards of
power production, it is recommended that the Government and dis-

tributors provide for continueus improevement and maintenance of

electric facilitles. Research should be directed teward improving

power. géneratimn_, transmission and utilization. For further power

supply, investigations of the possibility of using the tide of the

'Mediﬁerranean and the Red Sea for generating power energy should be

enceuraged. .

GConclusions and Recommendations

The Government of the U, A.R. has censtructed a power plant
with a capacity ef 1860 million kwh annually at the exiskting_ Aswan

dam a,nd appropriated about 260 millien dollars for bﬁilding a power




78

plant at the Aswan High Dam to make use of the water impounded at

the High Dam reservolr for the generation of powsr. As the High
Dam is a multi-purpese preject lylng in the reservelr of the existing
Aswan dam, -:W;a.t-é-f regulati:_n at both thg dams sheuld be tr,e_a.téd as
éme operation providing for the multiple purposes,

The water le,vel.ups.tream t_a"f the exisﬁing Aéwan dam shquld. be
kept ce.nst:ant as pessible at a level not exceeding 400 feet, and the
reservelr between the twe dams _Will consequently act as an equalizing

basin, In doing so, the plant at the exlsting dam will generate |

electricity continueusly at its maximum capaclty and the High Dam

plant will generate at varylng rates to meet the changing power de-
mands. Teo make the best nse of the power generated, it should be
integrated wiﬁh the power pﬁoduced at e:dsﬁng and p;opesed pbw_er
projects. |

Electric power in Egypt is publlely owned, Municipal a;uthori.;-.-

ties are responsible for _producing and dis,tributing power to the

altimate consumers, Some of the power plants are inefficient, and

pewer rates are uriusually high, thus, limiting the use of electric
péow_e.r aﬁd ﬁe_].ding back industrial expansiqn; For these reasons,

the Ge-vernmenf is exerﬁng g;‘éat efforts to make, avallable ample
power at lew cost. The .p_i:;nwer_ projects at Aswan, Quattara Depréas,—
.ién, Calro and the extension of networks to connect the stations

together are some of the efforts made or underway.
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In order to take th.é begt a.dva.lnt?.ge of the power generated at
Aswan, all major electrie pr,eject;:s--s hould be coordinated and
connected with a complete system of tramsmission facilities, Con-
trol units furnished with electrohi.c computers are the means whereby
the efficient loading of generation and transmission facilities can be
determined and power requirements can be supplied at the lowest
cost pessible, As municipalitié_s will almest certalnly be unable to
modernize or r,epla.ce their outmqadéd facilities; the Government

should take over such facilities and provide for a vasf modernization

program, In erder te lmprove living conditions in rural areas, the

availability of electric pewer for the farmers should be one of the

respoensibilities of the Goevernment. Rural coeperatives should be
assisted finanelally and té.éhnically'in establis hiﬁg ele_ctﬂc power
di_s.fributian systems, |

The Gevernment should provide electric pewer to mundcipalities,
cooperatives and industries wifh unusually large’pbw.er requirements
at the whelesale price and distributers in turn will furnish the power
to the ultimate consumers. Arrangements should be made between
the Government and distributers through formal contracts regulating
the loads, rates of whelesale and r.eta.il. sales, the perlods of the
cont:r.;ac;ts and the methods éf p.é.w.e.r revenue dispesal.

The Government and ‘distfibutors-lsheuld adopt a lew~rate policy

whereby the use of electric power will be promoted, thus enhancing
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economic activities, realizing more earnings on the greater volumes
that will be used and improving living conditions as a whole. Rates
should be uniform for each particular use and should decline as sales
volume increases,

The maximum utilization of the power investment will be
realized if thé capacity installed for power generatiﬁg, transmission,
and distribution is kept in constant use. To reach this goal,
differences in' rateé for continucus, interruptible, off-peak and dump
power should be made so that electric consumers may select the
type of power appropriate for their operations and idle capacity may
be reduced. The water should be stored at the High Dam reserveir

duri.ﬁg the periods of low power consumption to be released as the

 power is needed. If some facilities have to be idle. they should be

those which have the highest production cost.

In order to provide for a volume creating policy. low rates
should be sui)plemented by a sales prometion program. As electric
sales cover many fields, the program should be carriled out by all
agencies and industries concerned. The program should show to
the consumers the convenience, profitability and the comparability
of ele.ctl;ic power over other fuels,

For the purpose of keeping pace with increasing power demand,
and iﬁ order to prepare for future power requirements;. the Govern-

ment should undertake a continuous program to keep electric power




productioh ahead of need, A program for the continuous improvement

and maintenance of elect-ric" facilities should be carried out and re~

search in the field of electric power should be en}:oura.ged.
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CHAPTER IV

UTILIZATION OF THE WATER IMPOUNDED BY THE HIGH
DAM FOR IMPROVING NAVIGATION ON THE NILE
Introduction
Inland navigation in Egypt is one of the most important means
of freight transpertation. Navigation channels consist :)f the course
of the Nile from Aswan to the Mediterranean and some irrigation
canals. In the fiscal year 1957-58, about o.ne—thirt;i of the total

55 Since

freight in Egypt was carried by inland navigation carriers,
new industrial projects have been developed, it has been found that
both navigé.tion channels and carriers can hardly cope with the re-
éulting‘ shipments., For help in establishing a ﬁavigation syétem,

capable of coping with presenf as well as futur.e commodit.;ie_s more

economically and effidiently, the Government of U.A.R. has pr.é,—-

vided that water-level management at the Aswan High Dam should

take into consideration the water req(xirernents for na.viga.'tion on the

Nile downstream from Aswan. ' Flurthermo're, the Government has
appropriated about the e‘quiva.lént of six million dolié.rs for improving
the inland navigation system.56

The t)urpose of this chapter is to develop a program for the

utilization of the water impounded by the High Dam for assuring
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efficient navigation on the Nile all thé year round. The program in-
includes the steps necessary for assuring navigation on the Nile down=
stream from Aswan all the year round, improving and regulating
transportation on the Nile, _coﬁstructing efficient terminals, and
recommending pelicies with relation to the éffects of navigation on

the Nile on its waterfront development.

Steps Necessary for Assuring Navigation on the Nile all the Year Round
There is no navigation lock in the Aswan High Dam. 'Lo_ca.i navi-
gation above the High Dam is limited because there are few people
and hazardous because of cataracts, There are eight dams on the
Nile downstream from the existing Aswan dam to the Mediterranean.
Figure 4 {Appendix, p. 124) shows the location of these dams. The
two dams located where the two branches of the Nile meet the
Mediterranea.n are constructed te prevent the salt water from enter-
ing the Nile, Each of the other six dams is designed primarily to
ralse the water level for an extended system of irrigation canals.
There are also several bridges on the Nile. built to connect trans-
portation systeﬁs. Others are of sufficient height above the water
to permit the passage of ﬁaviga.tion carriers.
After the completion of the High Dam, all the waters reaching

Aswan will be impounded at the High Dam reservoir to be released

according to the requirements of the multiple purpeses among which

is navigation on the Nile downstream from Aswan. Hence, every
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one of the six dams should be operated in a manner meeting irrigation

and navigation requirements:, and the operation of the series of dams

should be integi'ated into one unified water-level-management plan.

This type of operation will be somewhat si-rhila.r to the operation of the
dams ‘o'n the Tennessee River. In order to benefit from the experience
in the Tennessee Valley, it is essential to know the similarities and
differences between the functions of the two systems.

Functions of the Tennessee River dams and the Nile dams. «~For help

in developing the water resources of the Tennessee River, T.V.A.
has built nine dams on the main Ténnessee R.iver to provide for
floed co‘ntrol, navigaiti_on and the generation of hydroelectric power.
Each dam is built at the proper height to form a res:tarvoi.r., which
extends the navigation channél to the next dam up the River. A
regular flow of water in the Tennessee River has to be maintained to
keep the generators running. Yet, there must be a space available
in the re'e...ervoir to store water caused by heavy rains or melting
snow. By doing so, the cycle of flood and drought no ionger stops
traffic on the Tennessee River and the requirementsldf the multiple
purposes are ma.intaiﬁeld.s?

Contrary to the conditions on the Tennessee River, there will

be no cycle of floed on the Nile downstream Aswan, Due to the

construction of the High Dam, and because of the scarcity of rainfall

in Egypt, the dams on the Nile downstream Aswan will have no flood




85

control function, but they will take care of irrigation and navigétion
requirements instead, Irrigation of course invelves water consump-
tion. The amount of water available for this purpose decreases
steadily downstream ewing to withdrawalé. The dams existing ”on. tﬁe
Nile are not designed for the generation of hydroelectric power.
Howevers.‘ the possibil:!.tir of producing power at these dams in the |
future depends on their water storage capacities as well é.s other
physical conditiéns. As there is no information available te the
writer aboﬁt the characteristics of these dams, the water le_v_e.l
mana..gemeﬁt‘ plan that will be developed here will be limited to irri-

gation and navigatien purpeses.,

Water level management at the dams on the Nile downstream from

Aswan, ~--In order to secure unified water-level management at the

‘dams on the Nile downstream Aswan, it is recommended that the

water reaching any dam should be at least equivalent to the consump-
tion of_surface water in the areas lying dowﬁstream of sald dam,

The water level upstream of any dam should be adequate to feed irri-
gatien canals which have ope'.nings between the sald dam and the dam
ahead. If due to excessive length of the waterway between any two
cénsecuti've dérhs or because of variations in the elevations of the
bottom of the Nile, such water conditions' do not assure the water
depth required for navigation, there are two possible solutions. The

first solution is to increase the quantity of water in this pertion of
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fhe waterway until the water depth required for navigation is reached.
The second solution .is to dredge a navigation channel in the bed of the
Nile. Leaving the additional quantity of water to spread over the.
whole width of the Nile rnay involve great quantities of water to be
kept idle. In this case, it is preferable to develop a cormnpromise
between the two solutions by maintaining a certain level at each

dam and dredging all the parts of the bottom which may block navi-
gation at the given level. The extent to which the bottom of the Nile
will be dredged should be economically justified by evaluating the
quantities of water which will be kept idle and the expenditures in-
volved in dredging _the channel,

Dre@ginﬁ\a navigation channel in the bed of the Nile.~-=In order to

maintain navigation on the Tennessee River:',: T.V.A. has secured a
minimum navigation channel at least 11 feet deep and 350 feet wide
to provide an effective cross section of 9 feet deep and 300 feet
wide. 28 The channel of the Nile in width and depth for navigation
should be adequate for 2-way operation. The width and depth of
the channel ého,uld bé related to the size and number of carriers
anticipated to use the facility.,

Owing'.tol the physical conditions of the soil in Egvypt, and be-=
cause of the sedimentation of water deposits that takes place every
year, continuous clearance of the channel is required to maintain

the efficiency of navigation thereon. The effective use of navigation
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channel depends on the efﬁciency of its operation and on the degree of
sé.fety provided. The following includes the methods recommended

with respect to these two considerations,

Effective ‘og;e.rat.ian ar:id'_.s_afe,ty' of navigatiqn on the Nile.-~In order to
realiz‘.e'e;‘lfic':ient and safe navigation on the Nile, it is recommended
that the Government mark the channel with lights and buoys and
establish safety harbors at locations which would Eeco'me dangerous
becausé of sv:vift currents. The operators should be informed about
navigation conditions, Navigation charts should be available toe the
operato.rs showing the sailing lines, the channel marking system,
the depth of water at main points, the vertical and horizoental
clearances at every bridge, the size of n_a,vigation locks .é.nd other
importants.features such as highways, railroads, bridges, wire-

crossings, terminals and cities, Any change or non-emetrgency

‘repair in the navigation system should be declared and published at

least two months in advance.
The program recommended requires the 'cooperation of govern-
mental agencies concerned. For maintaining such program on the

Tennessee River; a cooperative management has been developed,

under which the T V. A, operates the dams, the Corps of Engineér.s

operates the locks and the Coast Guard safeguards navigation, In
Egypt, it is recommended that the Mi.nisti'y of Irrigatien .a.nd'. Public
Works operate the dams and locks and the Coast Guard Department

supervise navigation,
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Having provided for the regulatiﬁné and imprevements
necessary to make navigation possible all the year round:on all per-
tions of the Nile downstream from Aswan, it is es sential to improve
and regulate transpoi'tation on the Nile so as fo meet the present as

well as the future shipments more economically and efficiently,

Improving and Regulating Transportation on the Nile

No charges are imposed on na\figation carrilers operating on
the Nile. Nevertheless, shipping rates, though lower thanu those of
any other means of transportation, are considerably higher than they

should be. The present rates for shipping freight on the Nile vary

. from about 1.1 cents per ton~mile in case of ¢otton te gbout 0,55

cent per ton-mile for ether. geods, 59 Shipping rates on the Tennessee
River fary from 3 to 5 mills per ton-mile. 60 By comparing the

I;a.tes an both the Nile and the Tennessee River, taking into considera~
tion the differences in the standards of wages and living conditions

in the two countries invelved, the rates of shipping on the Nile seem

to be unreasonably high., Amoeng the causes for these high rates is

the inefficiency of the present navigation carriers.

Prés-ént névgatién carriers.-~In 1959 the number of freight carriers

operating on. the Nile and navigable irrigation canals was estimated

at 6,557 having the capacity to carry a total load of 384, 349 tons.®!

The majority of these carriers are salling boats, With few industries -

in existence and most of the agricultural products consumed locally,
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these facilitiés may be adequate. But they will not be adequate when
industries are developed, This fact has been apparent since the
development of the steel plants which is located at Helwan--a suburb
of Cairc--, while the iron ore is mined near Aswan. In order to be
able to ship new commodities more efficiently and economically, the
replacem.ent of these carriers by modern tow-boats is recommended.

The use of tow-boats on the Nile.--The use of tow-boats on the

Teunnessee River has helped T, V., A, to maintain efficient navigation.
The T. V,Aw has found that by installing the engine power of an
ocean freighter in tow-boats, a tow of modern integrated barges can
haul 20-train .loads of commodities,

In Egypt, the use of tow-boats will not only increase the
efficiency of navigation but will solve the problem of vertical clear-
ance required at the non-opened bridges. With the abandonment of
sails, vertical clearance requirements wiil need be only sufficient
to clear the smokestacks of the tow-boats. The barges can pass
easily without opening the bridges. Another benefit -gtha.t will be
realized by the use of tow~boats is that the barges can be pushed
in a manner which will enable them to pass through the existing locks
and bridges without a.ny.difficulty.

Regulating the 6peration of freight carriers. --In order to increase

the efficiency of navigation on the Nile, the carriers should meet

certain standards., It is recommended that the Ministry of Irrigation

and Public Works set the standards required. To enforce these
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stand.a;‘ds, any operator should be required to obtain a license for each
carrier through the Ministry of Irrigation and Public Works. Sailing
freighters should be eliminated on the Nile within a specified number of
years., They may continue to be used on navigable irrigation canals.
Recreational navigation should be regulaf;ed and pleasure sailing boats
should be licensed and required to meet certain standards. As navi-
gation carriers will be privately owned and operated, it is recommended
that their operation be regulated sc as to avoid haphazardous operations
and to prevent destructive competiinn.

For purposes of regulating the operation of navigation carriers
on the Ten.ﬁessee River, they are classified into three categories,
These categories are: (1) private carriers including those which
serve their owners only; {2) contract carriers which serve other
agencies through contracts at negotiated rates; and {3} common
carriers for open service. Operators of common carriers are re-
quired to obtain a certificate of convenience and necessity in order
to be allowed to operate. The Interstate Commerce Commission,
upon a finding of necessity, issues a permit which gives the right
to cperate between two points, 62

The same method used on the Tennessee River can b«; applied
in regulatin'g the operation of carriers on the Nile. In Egypt, there
will be 1arg.e industries able to operate their own carriers. Other
industries may ship their products by contract carriers. Agricul-

tural products, as well as other individual shipments, may be
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carried by common carriers. If, for any reason, a commedity has to
be shipped within a certain time and the use of common carriers will
cause a delay, such commedity may be shipped Ey the railreads which
run parallel to the waterway.

There are several thousands of people whose sole business is
the operation of existing boats. It may not be within their ability to
own or operate moaern carriers. It is recommended the Gow;ertu‘rlent
asgsist the operators technically and financially to enable them to
stay in business. In order to prevent destructive competition which
may érise among different operaters, policies regulating shipments
and rates should be developed,

Shipments and rates.-~Policies regulating shipments should seek to

have each carrier transport those commodities it can carry most
economically. It is also important that any one carrier should not
be the exclusive carrier of a pérticular commedity, otherwise a
monepoly will be .created. The rates should be set in a manner that
will éerve the interest of the pe'ople but not be detrimental to the
eperaté.rs.

In the development of the. Teﬁnessee River, the Intersté,te
Commerce Commission determines the rates for all means.of
transportation and makes adjustments when necessary. In Egypt,
it is recommended that a joint commission be established repre-

senting the chambers of commerce, operators of navigation carriers,
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truck companies, railreads and Ministries of Industry and Supply.
Such commission would be entrusted with the task of &etermining the
kinds of shipments suitable .f'o.r any freight carrier, of establishing
the rates in accordance with national policy and of providing relief
through rate adjustments for any means of transportation when
necessary.

Modern river transpertation requires efficient river terminals
for leading and unleading e‘cenomiéally so that shipping rates may be

kept as low as possible. The terminals are discusseéd next.

The Develepment and Operation of Efficient Commercial Navigation
Terminals

In order that navigation on the Nile may fully develop, it is
essential tiha;t there be a system of river terminals available to
shippers at reasonable cost, River terminals will be of two types.
The first type includes terminals developed and eoperated by large
industries for their own service. Such terminals will be déveloped
according to the particular requirements of said industries and
will net be discussedlhere. The second type includes terminals
open to public use a.ﬁd small industries. Terminals of the sec‘ond
type .will be referred to as public terminals,

Responsibility for developing public terminals, ~~As public terminals

serve numerous water carrlers, they may be developed by individu_a.ls,.

corporations or the Government., Private enterprise may be reluctant
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te invest money in such terminals whose use, and hence financial return,

.depend on uncertain shipments. In this case, and in order to achleve
a thorough going dew}elopment of navigation in the first instance, it is
recommended that the Government build public terminals at points
where terminals are most needed.. Such terminals will demonstrate
to private enterp-rise the efficiency and profitability of medern
terminals,

The method mentioned above has proved to be sound in the
development of the Tennessee River. In the early development of the
Tennessee River navigation system, T.V.A, built four public termi-
nals to realize the benefits of navigation fac;'llities from the beginning
and te stimulate private enterprise to carry on. As co‘rnrhercial
navigation on the Tennessee River has developed, 85 terminals have
been built by'private enterprise since 1933.63 Some of these
terminals serve private industries and the others are open to public

use,

“Location and size of public terminals, ~~Public terminals will be

located at cities along the Nile and‘at intersections of transportation
routes where the construction of such terminals is economically
justified. With too many terrﬁihals,, the cost of operation would
become excessive and there might not be enough business at any
one to justify the construction of a modern terminal. Also, if

mainline boats must stop at too many terminals doing but a limited
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| business at each, the rates will inevitably be high. Therefore, it is
recommended that in order te insure an economical handiing of freight,
a proper distributien of large and small terminals should be pro-
vided for, based on the present as well as the anticipated tonnage
of commodities that may be shipped by river transpertation., For
help in distributing terminals on the Nile properly, it is recemmended
that the permits for buildiﬁg such termina.ls. be restricted through
requiring the applicant to obtaln a certificate of convenience and
necessity. The Ministry of Irrigation and Public Werks would issue
a terminal building permit.

Site selection and design of public terminals, --Sites for terminals

should be selected with relation to railroads, highways and exlsting
and desirable future land uses along the waterway. Such terminals
should be designed according to modern standards, providing efficient
loading and unleading facilities. They should be provided with docks
and warehouses as well as other facilities necessary for the con-
venience of shippers. In order to promote the use of navigation. (
facilities, terminals should be served by short-haul truck lines,

thus e'xtending the service to the interior of cities and to locations
beyond the waterway.

Operation of public términala. --Public terminals‘should b.e operated

in the public interest and not as a source of profit exploitation,

Public terminals constructed by private enterprise may be privately
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operated but should be subject to r.gstrictio.ns imposed by the Joint
GCommission with respect to the manner of operation and rates.
Terminals (i:o.nstr.ucteld by the Government maﬁr be operated by the
Government or leased to private enterprise subj_ecf. to thé restrictions
mentioned above.

At the beginning of the Tennessee Ri:vler develoi)ﬁient, T, VA,
operated the four éublicly built terminals. In 1952, T.V.A. leased
these terminals to private operaters on lease«purchase agreements,
The Government of the U, A,R. has to decide which pelicy is more
beneficial in the light of both priv".at:e and public interest,

Naw;rigati,on will have many effects on the development of the

waterfrent along the Nile. These effects will be considered next.

Effects of Navigation on the Waterfront Development of the Nile
Transportation éxpenditures constitute a significant portion of
the production cests of many commodities, Naviga.tidnlis_ undoubt-
edlﬁ the cheapest means of traﬁsportation“ As efficient navigation
becomés available on the‘ Nile, waterfront la.n.ds will be sﬁbject to

pressures from many i.ﬁdus.tries, particularly those requiring great .

" quantities of water or ,s'ee,king an easy waste disposal or attracted by

the low rates of navigation. The development of thege industries on
the waterfrent lands will encourage related industries and activities
to lecate nearby. This fact ig best illustrated in the following. A

flour mill built on the waterfront of the Tennessee River at the City
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of Decatur has induced several related indu:.stries to locate there.
Consequently, the City of Decatur has become one of the important
industrial centers on the Tennessee River. 9%

The waterfront lands ére also desired for residential, commercial
and recreational purposes. If the development on the waterfront land
is left without conﬁrol, the result will be an inefficient and hap-

hazardous use of the Nile resources. Therefore; it is recommended

that some means for waterfront development control be adopted.

Mét_hods of Controlling Waterfront Develppment

For help in developing a program for controlling waterfront
developments on the Nile, it is beneficial to illustrate some of the
policies adopted in similar situations. The following includes some
of the policies adopted by the T. V. A..in this matter.

Policies of waterfront contrcl on the Tennessee River. --In order to

create good public relations, T.V.A. purchased the land required
for the reservoirs and other purposes.at its free market value
including an allowance for the expensés involved in moving. In
order tc control the development along the waterfronts of the first
reservoirs created, T.V.A. bought a hundred-foot ribbon around

the edge of the reservoirs., The portions of this strip which were
not needed to be retained in public ownership were sold with develop~
ment restrictions at public auction., To protect the access roads to

the dams, T.V.A. purchased the development rights of the fronting
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lands to the width necessary. In order to centrol the development
of the waterfroﬁt of the Tennessee River, the construction of
terminals and the dispo.sé.l of waste into the River are required to

meet certain staﬁdards and are subject to the approval of. the T.V.A.

‘The T.V.A. is also undertaking a program to assist states, counties

and cities to provide for the proper use of the land fronting the
waterway with relation to the development of the political unit as
65 |

well as the region as a whole,

Policies rre.cornmend'ed for waterfront control on the Nile,-=Having a

single govefnmental authority in Egypt facilitates the contrel of

development along the bénks of the Nile. At present, most of the

land fronting on the Nile outside of the cities is in agricultural use.

- It will be easy and inexpensive for the Government to control water=

front development through zoning, As future uses for the waterfro_nt

lands along the whole course of the Nile cannot be predicted in

_adv‘ance,, it is recommended that development control be exercised

in two steps; The first step provides for reserving the land for

future uses and the second step deals with zoning the land for its
appropriate uses.

In order to reserve the waterfront lands fer future uses, it is

're_c_onimende:d that a use ordinance be provided to restrict the use

of such land between the incorporated areas to agriculture, pro= .

hibiting the construction of any buildings thereon except those
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needed for agricultural pul;pases;. In order to provide fer the future
uses of such land, necessary studies should be made with the coopera=
ticina.pf the Ministries of Irrigation a.nd Public Works, Indqstryg é.nd
Municipal and Rural Affairs, It is recommended that a zoning ordi-
nance, based on these studies, be provided defining the areas te be
devoted to future uses of the waterfront lé.nd and spe.liing out the
regulations necessary for each pé.rti.cular use and digtrict,l The
change from agricultural use to any other use should be in cm;formity
with the: zoning ordinance provided. Developers of these areas
should obtain building permits through the Ministry of Municipal and
Rural Affairs. Cities s‘hould _be asslsted in developinhg their water-
front lands in écc@rdance with régional poelicies..

At present, the disposal of waste in the Nile is prohibited. But
as industries locate along the watgrway, the situation becomses
different. Prohibiting entirely thé disposal of industrial wastes in
the Nile may create hardships on industries.and may hinder indus-
trial growth on the waterfronts. It is therefore recomrhended that
the dispesal of industrial waste be: permitted In the Nile after
meeting certain standards, subject to the apéroval of the Ministfies
of Health an& Irrigation and Public Works.

Faced with the same problexh, T.V+A. requires that munici-
pal and indliatrial wastes meet certain standards before being

emptied into the Tennessee River. For help in reducing obnoxieus




‘waste, TeV.A. assists industries in their efforts to produce useful
by-products from their wastes, Following the same poli.cjr, the
Govérmﬁent of the UW. A,R. may cooperate with industries in cen-

ducting such research,

- Conclusions and Recommendations

Te improve navigation on the Nilé, .'the Governrnént of the
U. AR, has p:"cwided that the operation of the Aswan High Dam |
should assure navigation on the Nile d0wn$tr.eam from Aswan and
has appropriated about six million dollars for improving naviga-
tion facilities, ©On the Nile downstream from Aswan, there are
six dams built primarily for irrigation purposes but they have
navigation locks, After the corﬁpletion of the High Dam, these
dams will meet bc;th jrrigation and navigation i'equirements.

Te achieve a unified wa.ter..-llevel management at these dams.,
the watef feaching any dam should be at least ec;luivalent to the
c_onsumpti_o.n of water in the areas .lying downstream of said da.r.d,
and the upstream level should be adequate to supply water to
irrigation canals wh:i%ch have openings between this dam and the
dam above. If such water conditions de not provide the water
depth reqﬁired for navig'ation, studies should be made to deterr;nine
whether it is xﬁore economic to raise the wafer level as necessary,
fo dredge the bottoem ef the Nile or to work out a compromise of

the two solutions,

99
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If the dredging of a navigation channel is decided, its depth
a,nd width should be related to the size a.ﬁd number of éarriers that
will use the facllity. For the s.afety of navigation, -the channel should
bé marked and beat operaters informed of navigatien conditions.

To help realize efficient navigation, old freight carriers

- should be modernized or réplac.ed by tow=boats. Freight carriers

ars.Well as pleasure boats operating on the Nile should meet certa.iﬁ
standards., According to thelr functions, freight carriers should
be clagsified as private carriers, contract carriers and common
carriers,

In Vordre: ;o preveni: destrﬁctiv,e competition _a._mdng fhe opera=
tors .,of different fjreiéh_t c.arriers and othef means of tfanspertationa
s.hip-mehts a.nd rates should be regulated, It is recommended ﬁhaf a
jeint commission bg established to determine the kinds of commodities
suitable for each means, to fix the rates and to offer relief through
rate adju.stment_;a when necessary.,

The constructien of éff:i_.cient terminals on the Nile is a pre-
requisite to the realization of the full development of navigation,

In order to realize the benefits of .navigati'onprompt.ly, 1t is
recommended that public terminals be construéted By the Governs«
ment to stimulate private enterprise to carry on as the demand for
such terminals increases. The location and size of river terminals

should be based on the business they may serve and their censtruction
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should be gubject to the approval of the Government. Terminals on
the Nile should be related to other means of transpertation and
should be 'designéd according to modern standards in order to in~

crease their efficie ncy. |

Improved navigation on the Nile will promote industrial develop=~

-ment along its waterfront. Waterfront lands are also subject to

pr.essu;'és from other uses. In order to accomplish a harmonious
growth on the _waﬁerfroﬁt lands, develepment thereon should be
controlled, Control can be realized in two steps. The first step
might bg the proﬁision of a use ordinance restricting the use of the.
waterfront lands lying in unincorporated areas to agriéuiture. in
the second stép.,, a future landwuse plan for such land enforced by
a zoning ordinance is r.ecommendec}. With respect to the water=
front lands in incdrporated areas, citles should be assisted in
dewfeloping their p'lans in accoerdance with r.egiona,l policies.

As industries develop aleong the waterfrent, the disposal of
thelr waste inte the Nile may be permitted after certain standards
are met, subject te the approval of thg Government, It is alse
recommended that the Government cobpe rate with ihdu.stries'to
encourage research in the utilization of industrial wastes to aid In

reducing the degree of its undesirability.
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CHAPTER V

UTILIZATION OF THE WATER IMPOUNDED BY

THE HIGH DAM FOR RECREATIONAL PURPOSES

As previously pointed out, the Nile's waters reaéhing Aswan
will be :i._rripounded by the High Dam and released regularly accordiﬁg
to Egy‘pt"é r‘equirements. The impeunding of these waters will
create a reservoir abévé Aswan High Dam of about 1500 s'qliare miles.
The reservoir will be about 300 miles long ﬁith portion thereof lying in
the Sudan's territory. The land around the portion of the reservoir .
1ying in Egypt is publicly owned, Figures 4 (Appendix, p. 124 )
shows the lecatien of the reservoir,

The purpose of this chapter is to develop a.lp_rogram for the

utilization of the reservoir for recreational purposési The proegram

. includes an appraisal of the pregent and future demands for recreation

at Aswan, recreational activities that can be developed at the
reservoir, the factors limiting the use of these activities and the

steps recommended for the development of fishing in the reservoir.

1

Present and Future Demands for Recreation at Aswan
The Cify of Aswan is located on the east bank of the Nile near
the south border of Egypt. The populatiOn of Aswan Province in 1960

66

amounted to 385, 000 pelrsons among whom 98, 000 wefe urban people.
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The average individual income in Aswan Provincle has been less than

the national average. Outdoor recreation is enjoyed through pleasure
sailing boats on the Nile and public parks developed on the east bank
of thé Nile and on Phila. Island in front of Aswan.

Recreational facilities provided at Asv.van. may be adequate at
present .but they will fail to meet future demands. The pl;esence of
iren ore and other minerals in the soil of Aswan Prﬁvince with the
availability of electric power, water and a laber force will l}eli)
promote industrial growth., As a rgsult, .the' population of Aswé.n
P:rovi-\n.ce is expected to increase cérisiderably and a sig_nifiéant.
change=in population characteristics and incomes will occur; requiring
more recreational facilities.'

Aswan is an international winter resort.’ Because of its favor-
able climate in winter, rich people from Egypt and all over the
world enjoy staying at Aswan during Ithe winters, Its climal.te
desirabili.ty induced the late Agha Khan to request his burial at
Aswan, Siri_ée his death, several thousands of pilgrims from his
followers travel from different countries to visit his tomb at Aswan
every year.

Aswan is also an irnpoﬂa.nt center of tourism. In winter each
year, severa.l. thousands of tourists, students ;.nd scientists interested
in a.ncient. civilizations visit Aswan Province. The presence of the

High Dam along with the records of its ancient civilization in one
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place will help increase Asv;van visitors. The miraculous efforts being
;hade by the Government of the U, A,R, and UNESCO to preserve the
temples which would otherwise be flooded due to the censtruction of
the High Dam will arouse the interest of many people and promote
tourism,

Aswan has been fortunate to have one of the most famous hotels
in fhe world, It 1s the Cataract Hotel. But the expense of accommo-
dations in this hotel is beyond the financial ability of the average
person, Therefore, it is essential that more hotels, motels and
tourist courts be available at reasonable expens.e. The fact that most
of such facilities will be ulsed seasonally will result in high accommo-
t#ation-costs. For help in reducing the cost of aéco=mmodatians as
much as poasible, it is recon‘lmendedlthat the Government furnish the

land required for such development with utilities and sell it to private

enterprise at the actual cests. The availability of long~term loans

at low interest will encourage such development., The Teurism
Department and developers should .co.o.pera;te in c.onducting a program
for promo_ting tourism to Aswan In Egypt and abroad.

Recreational facilities should be a.vla.ila.ble to take care of future
local demand and to meet the interest of .visitors as well as te pro=-
mote tourism, which in turn will help improv;e the local and national
€Cconomys. Th.e reservoir will present a natural resource where

recreational activitles can be developed.
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Recreational Activities in the Reservoir Area

Aswan Province is dry all the year round. | The a.verlag.e.a.‘nnu_al.
rainfall in the period 1935-1945 was about 0,01 inch.'é’? This fact
makes it inevitable to pr.ovide irrigation for developing any park or
forest. The soil of the land surrounding the reservoir is composed
of very hard rocks in which plants can hardly grow. | If some areas
can be planted, they would lha.q.ve to be irrigated by lift and the
expenditures involved in their development‘\u}ould become very ex=
cessive, These physical conditions eliminate the ‘possi-bility of
developing any large parks or wildlife actiﬂties.

Migrating b.irds. pass threugh Egypt in early August and late
September every year. At fhis-time, the reservoir Will.be at its
maximum level. Efforts to attract watef fowls would be ecﬁnomica.lly
prohibifive. Therefore, the only possible recreational activities at |

‘the reservoir are fishing and pleasure boating. The extent to which
these activities can be developed will be determined by the following

factors.

Factors Limiting Recreational Activities on the Reservoir

Physical, social and econorhic fé.cto'r_s limit the scope of
recreation on fhe reserveir.. The fellowing includes some of these
factors,

P_..ogula,t_ed territory.=-The populated territory of Egypt is a narrow

valley following the Nile from Egypt's south border to Cairo and then
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stret‘éhi'ng in a delta=like shape, embracing the branches of the Nile
until they meet the Mediterranean. Consequently, almost all urban
centers are located on the Nile. As these cities enjoy the avai._.l‘-é, '
ability of waterfronts, they will not be:affecte‘d by the deve’lopm.e_.n‘t
of recreational activities on the reser\.roir., |

Distribution of population, ~=Outdoer recreation in Egypt at the

present time is sought by urban people only. In rural areas, the
fields present the places for both work and outdoor recreation. Out
of the total of 9, 630, 000 urban people living in Egypt, 7,732,000
live in Cairo and citles in northern Egypt.®® The two million live
in cities lying on the Nile from south Cairo te Aswan, As the majority
of urban:_people-- live far from the reservoir, the use ‘of its facilities
will be limited to a small number of people.

National average income. --The average annual per capita income in

Egypt varies from é,bout $80 in rural areas to about $280 in urban
centers. The Government is exerting great efforts to:double the
national income within the next ten years. Even éfter this increase
in income is realized, the portion of income that.might be uti.lized '
for recreation will be small, The great b.:ulk of population \ivill still
Be working too hai-d to reach subsistence level, This fgctor will
limif the number of people who might use recr_ea.tion‘al' activities on

the reservoir,
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Accessibility,df the reserveir area. -~Aswan Province is accessible

by train, automobile and plane. A trip by train from Caire to Aswan

' takes at least 16 hours and costs about $20 for a coach seat. By

plane, the trip will cost about $80 and will take only a short time.

By automobile, the trip cannot be made in one day. However,

- private transportation in Egypt is lagging. The number of private

cars registered in 1959 was 59,042 or an average of about one car
for each 400 persons of the total population, 69 The expenditures
reﬁuired for tr‘.a.nsp.ortation with the limited income woulld' discourage
and prohibit fna.ny people from different parts of Egypt from seeking
recreation at the rese}voir.

Leisure time.--A pald vacation of abeut a month is offered to all

governmental and private employees each year. Summer is the
season of vacations. Unfortunately, in summér, the terhperature at
Aswan becomes too high fo bear. Peop‘le who can é.fford the trip to
Aswan would prefer to resort to the beaches of the northern ceasts,
Analyzing the abové factors, it can be seen that the High Dam
reservoir will present a natural gift-but in the wrong place with
respect to recreation. Therefore, it is réecommended thaf: the .
Government dévelop commercial and recreational fishing at the
reservoir go as to fish for local eogsumption and to provide

recreation for local people all the year round as well as for tourists

and visiters in winter,
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The Development of Fishing in the Reservoir

Fishing as a hobby is not at present popular in Egypt. The ex-
penditures involved in purchasing and operating fishing boats have
limited their use to commercial purposes, With regard to the
prospectives anticipated for Aswan, it is recommended that fishing
on the reservoir be developed for commercial as well as recreational
purposes,

The T.V.A. has developed a bold program for fishing at the
reservoirs of the Tennessee River primaﬂly for recreational pur-
poses. It was found later that commercial fishing is essential to
aid in fish harvesting. The operétion of the reservoirs on the
Tennessee River, falling into one broad pattern,.has been helpful
in maintaining fish growth. As a result of this program, expanded
fish and game resources have aroused great interest among millions
of sportsinen and brought also commercial benefits to many.people.
In 1959, it was estimated that sports and commercial fishing yielded
about $2 milljon, /0

The High Dam reservoir will present a suitable place for fishing
activities. It will have gently sloping banks and.a slow current. - The
water level at the resefvoir will rise or fall gradually with a range of
fluctuation of about 23 feet in the normal years., All these factors will
make the reservoir desirable for the growth of fish,

It is therefore reco_mrﬁended that the Department of Fishing

prepare a scientific program for developing fishing. Studies should
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be made to kéep track of fishl.pop'ul-ation and their composition. Data
on the effects of the reservoir levels and different temperatures and
contents of water on fish should b.é recorded for help in main.taining
a sound pregram. Studies should be conductaci to select the kinds of
fish most apbropriate for reserveir cenditions.
According te the kind, age and grwth, and water temperature
fish live at differ.aﬁt levels under water. It is es seﬁt_ial to select the kinds
of fish \t.;hich are not harmful te each other.

With respect to fish harvesting, it is essential to restrict the

8ize of figh that might be caught in both commercial and recreational

fishing. The d'evelopfnent of boat doeks will facilitate fishing and

 stimulate harvesting .

The extent te which fishing on the reserveir will perform its

purposes depends on the degree of safety provided.- In order to pro-

" vide a safe operation, it is essential that each fishing boat be

licensed. Reasonable standards for such boats should be set and en-
forced. It is recémmended that owners and operat@rs_--'of.fishi.ng boats
seek the licenses required through the Ministry of Irrigation and
Public Works. For help in fnaintaining the saf_éty of fishermen on

the reservoir, it is recommended that the Department of Fishing
supervise the activity.‘ A's the feservoir is distant from Aswan:where
commuters and visitors stay, transportation facilities should be avail-
able to connect béat docks with the City as well é.s with other historic

locatiens, An improved rcad system should be extended as réquired.
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The waters accumulated at the reservoir may result in attract-
ing mosquitees carrying malaria. A program for malaria control

is discussed next.

Malaria Control

The reservﬁir, being a large water body,, will be a place to
whidh mosquitoes carrying malaria may be attracted. Fortunately,
the resérv-oir area is de.p0pu'1a.ted. However, _at't:er develeoping
recreation at the reservoir; habitation is expected to cr'eep. to the
area. f‘aciliti.es for visitors and the residential iarea of the employees
of the Dam will be fronting the reservolr, ‘There:fore, a program’
sh_a_u'ld be developed to protect the reservoir area againgt malaria
bearing mesquitoes,

The T.V.A. has faced the problem of malaria control in the
Tennessee Valley. It was found that through fluctuating the water
level at the reservoirs to make them undesirable for mosquitoes
breeding and by- dusting the area with DDT whén necessary, the
T.V.A. could control fnalaria ‘in_ the Valley.

The water level at the High Dam reservolr will be constantly
flugtuating up and down é.écefding to the Variatioﬁs of fld:'ws and dis~

charges. This fact will discourage mosquitoes breeding: at the

reserveoir. However, continuous inspection is necessary for help

in eliminating such insects. By the use of helicopters, the area can
be easily dusted with DDT and thus be protected against the spread

of malaria.

i
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GConclusions and Recommendations
" Qutdoor recreational facilities ‘presently provided at Aswan will

fail te cope with future demand particularly after the City realizes its

-industrial growth potential. It is also expected that Aswan will gain

more visitors due to the construction of the High Dam and the efforts
Being made to preserve the temples that would etherwise be subject
to floed, Cons‘eqﬁeﬁtly, Egyp.f has to 'provide the facilities required
to meet such aemand, The High Dam resér\r@ir. will present a
natural place for the development of recreational activities.

Pue to the dryness of the reserveir .a.rea all the year round,
and the rocky soil of the area and its sp.rroundings, the development
of large parks or wildlife activities will‘rnot bé justified. The
activitiés. which can be developed at the reservoir are fishing and
pleasure boating.

The effective territory of Egypt é.nd the resulting distribution
of urban population with the lirnited income and the inadeciuacy of
privéte transportation will be deterrent to the extensive reservoir

actlvities. As vacations are usually taken in summer when the

temperature is very high in Aswan, the people who can afford the

trip to the reserveir would prefer to vacation at summer bgaches
in the ndrtb.- It is therefore recommended that the Government
develop fishing on the reservolr to provide local r:equireme'nts and

to meet the interest of visiters in winter,
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The program of fishing on the reservoir should ibe developed
scientifically; Studies should be made to keep frack of fis hl popula-=
tion and to select the kinds appr@p_riaﬁe for the reservoir conditions..
The size of fish that might be caught commercially éhould be
restricted in order to maintain a good product_ion._ T-he éaféty of
fishing on the reservoir is important. It is recommended th%t
fishing boats meeﬁ certain standards and the Coast Guard Depart-

ment s upervise fishing activities.
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CHAPTER V1
CONCLUSION

Agriculture is the principal occupatlon of a majority of the
| people in Egypt. Egypt's gréatesf problem is the serious increase
of population witheut corresponding expansion in éultivated- lé.nd é,nd
development of industry. The inequity of agriculturé.l_ land distribu«
tion and the inefficiency of a.lgricultural methods utilized have reduced
: a;gricultural preduction and led to secial and political deficiencies,
_ To improve secial and peiiti;cal conditions, the Geve_rnmentl‘ has pro-
vided the Agrarian Reform lLaw, tﬁe e“sta.biishment of a new go.vern-s
ment set-up and the creatlon of the National Qnion. A nationawi&e
plan and the Aswan High Dam preject have been developed te improve
ecenomic conditions. |

The Aswan High Dam will impound the excess flood waters o.f
the Nile being wasted at present to be utilized for agricultural
expansion, the product_ipn of hydr@_elactric.'power and. other purpeses,
The‘total-éa:.pacity of the reservoir is estimated at 104 million acre
feet. This total capacity includes 24 million acre feet for ciead
étorgge, 56 million acre feet for live storage and 24 miliion acre

feet for flood protection.
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The:High Dam is located within the reservoir of the existing
Aswan dam, Ther‘efore',- the regulation of water level for both the
dams must be treated as one operation and should provide for the
requirements of the multiplé purposes, After providiﬁg .‘f..or'
evaperation and seepage iosses, the annual amount 6f wa—t.er assured
by the High Dam for Egypt's use is estimated at 48 million acre
feet. | This amount of watér would fa.il to meet future ciémesl:ic,
irrigation and industrial re’q&;iremelnts u.nles.s it is sui_'aplemented by

underground water, It is therefore recommended that an integrated

‘water policy be drawn, whereby the amounts and sources of water

for each particular use and location can be determined,

Having decided on the amouﬁts and sourlces of water for irri-
gation, it is recommended .th.at the first priority in distributing such
water be given to switching over present flood plains te perenﬁial |
irrigation and increasing the rice areas. The remainder of water
devote& te irrigation can be utilized for réclaiming addltiéﬁal land.
Siteé for reclamation should bé selected on a sclentific basis. In
developing a ﬂe‘W’ area, Improved agricultural methods should b.e'
followed aﬁd .social canditions of beneficiarles muét be considered.:

The Aswan High Dam wil_l assure the annual watér require=
ments for the land‘a.lre_ady-under plow, To make the best u;se,o.fr
i_:his water, efforts should be made te ii‘npreve agricultural metﬁods

en such lands for help in increasing the yield per acre, Coordination




115

of the efforts being made by the Government is essential. It is-
recommended that the villages be authorized to develop and execute
their agricultural plans with the aid of the Government. Such plans
should provide for the regulation of the land-use and crop rotation
and the improvement of irrigation and. drainage methods.

Industrial development is e;sential for help in diversifying
Egypt's economy. Lack of power is one of the greatest problems
holding back industrialization. It is recommendéd that the water
impounded by the High Dam be used for the generation of hydr9=-
electric pewer, . Electric generation and transmission facilities
are owned either by the municipalities or the Government. Distri-
bution facilities are owned by the municipalities. In order to take
the best advanfage of the power generated at the High Dam it is
recommended that the Government take over all electric generation
and trans.mission.facilities and provide for their modernization.

All electric projects should be coordinated and connected together
with a complete system of transmission facilities furnished with
control units,

For help in impfoving living conditions in rural areas, rural
electrification is essential, Cooperétives should be assisted to estab-
lish their electric distribution systems. The Government, being the
exclusive wholesaler of electric power, should provide municipalities,
cooperatives and large industries with their electric power require-

ments according to formal contracts between the parties involved,
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Rates of electric power should be as low as possible to promote
the use of electric power, thus enhéncing ecénomic_activities and im-
proving living conditions., To be able to maintain such a -lo\#arate
policy, the capacitj installed for power generation,. traﬁsmission and
distribution should be kept in a relatively constant use. The de_mé.nd
for electric power varies from time to time. It is recommended
that the water be impounded at the reservoir du;‘ing the periods of
low consumption te be released as the power is needéd. if s_ome..
facilities have to be idle, they should be those which have the
highest prec_luctioﬁ cost. The differences in the rates of firm,
interruptible, off-peak and dump powers will help keep the capacity
installed in a relatively constant use. A coordinated program for the
promotion of electric sales should be c;onducted.' To meet the in-
creasing demand for ‘electric p'ower, it is reéommended that the

Government undertake a continuous program te keep power pro=

‘duction ahead of need.

The course of the Nile downstream from Aswan is suitable
for navigation during the periods of high flow. During the periods

of drought, navigation is obstructed in some parts of the Nile,

After the completion of the High Dam, a regular flow will be released "

according to Egypt'-_s requirements. To take the advantage of this
regular flow, a unified water-level-management at the dams existing

on the Nile is recommended, whereby irrigation and navigation water

|




117

requirements ¢an be met all the year round. If water conditions

. between any two consecutive dams do not assure the depth required

for navigation, it is recémmen&ed ..that a comproemise between
raising the water level and dredging a navigation channel be worked
out.

To realize efficient navigation, old freight carriers should be
modernized or replaced by tew<boats. Freight carriers ;a.s well as
pleasure boats operating on the Nile should meet certain standards.
In order to prevent destructive competition among operators of
different freight cafriers and other means of transportation, ship=
ments and rates should be regulated., It is recemmended that a joimt
commissio__n be established to dete;rmine;‘ the kinds of-__c;ommodities
sultable for each means, to fix the fatés and to offer relief through
rate adjustments when necessary.

In order to re?a,lize the benefits of naviga,tia;a pr.omptly, it-is

recommended that public terminals be constructed by the Governs

" ment to stimulate private enterprise. to carry on as the demand for

such terminal increases. The location and size of such terminals
should be based on the busﬁinesg they may éerve.

Improved naviga.tion on the Nile with the availability of its
water will promote industrial developme'nt-,s along its Waterfront.
Waterfront lands are aiso subject to pressures from other uses. In

order to provide for a harmonious develepment on the waterfront,
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it is recommended that a use ordinance be provided to reserve .such
land in unincerporated areas for their a.p-ropria'te.future‘uses. After
preparing the studies necessary for future land-use plans, it is
recommended that a zening ordinance be provided and enforced.
Cities should be assisted in develeping their plans in accordance
with regional policies. |

Out-door re‘creational facilities presently provided at Aswan
will fail to cope with future demand. The High Dam reservoir will
present a natural place for the development of recreational activities.,
Due to thé dryness of the reservoir area and the rocky soll of the
area and its surroundings, the reservelr will be suitable only for
fishing and pleasure boating. Because of the physical, social a.m'i
economic conditions in Egypt, the use of reservoir recreational
aétivities will be limited to the peoplé of Aswan and tourists, How-
ever, the program of fishing should be developed sciéntifical-ly.

The reserveir will be a place to which mosquitoes carr‘y-l_ng
malaria may be attracted. Through the fluctuation of water level
at the reservoir and by dusting the area with DDT or other _che'mi:cal
ageht, mosquitoes can be eliminated and malaria can Be easily con=
trolled.

- Desribing the High Da.rn_, President Nasser said,
- The Aswan High Dam is a monument whose hugeness, value and
effect correspond with the greathess of the Natien which is

developing it. It is more than a mere mute monument of solid
rock; it fs a live creative body; itis a new rejuvenating life;
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a developing power as well as a support; it is a bulwark and a
storehouse for strides that dot the long way te the attainment of
the great National and Arab objectives. -

The author hopes that the policies and programs recommended
in this study would help fulfill some of the objectives called for. It
is alse his hope that these récommendations will be taken into cone
sideration by those concerned and that this study will open the way

to other detalled programs necessary for carrying out Egyptis

devélopme nts
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