OB

Ti0:  OPERATION AND  BCOHOLICS

P IxaIGATION  DEVELOPISHT I BGYPT

by

A.A, FHAPAGI

A TOESIS SUSMITIED FOR Tiils
DEGIER OF MaSTEL OF PAILOSOPHY
IN BHGINREGING 47 Till UNIVELSIYY OF
SOUT A&MPTON

MAICH 1975



liote

The metric system is used for all items throughout
this thesis and monetary values are expressed in the

United States Dollar.

The rate of exchange for tiae base year of 1972

was $ = L.E, 0.4.



Contents

Abstract

Acknowledgement

CONTENITS

Chapter 1. The Background and Heasons for Irrigation
P

Chapter

Chapter

Devclopment in iigypt.

1'
1.

Population Pressure.

1
2 Measures Taken by the Egyptian Government

to Meet the Population Problems.

1.3 The New Agricultural Policy adopted by the

Egyptian Government.

1.4 Horizontel Expansion.

2., The New hgricultural Lands in Zgypt.

2.1 Governmentel Authorities Hesponsible for

Irrigation and fAgriculture in Egypt.

2.1.1 The
2.1.2 The
2.1.3 The
2.2 Stages of

Ministry of Land Reclamation.
Ministry of Agriculture.
Ministry of Irrigation.

Irrigation Development in Egypt.

2.2.1 The
2.2.,2 The
2.2'3 The

Enginecring Stage.
hgricultural Stage,

Social Stage.

2.3 Planning of Villages.

2.3.1 Principles of Planning.

2.3.2 Services in Villages.,

2,3.3 Peasant Housing.

2.4 Selection of the Settlers.

2.5 Problems Pacing New Settlers,

2.6 Administrative Units,

2.7 Farmers' Organizations,

3. Costs for the New Irrigation Projects in Egypt.

3,1 Capital Cost.
3.2 Annual Recurrent Cost.

3.2.1 Operation and Maintenance Costs.

3.2.2 Replacement Cost.

ie

oo

iv

vi

o

10
10
10
11
12
12
13
14
15
16
17
20
21
21
23
23
23

No.



Chapter

Chapter

Chapter

4, Btudy of an Established Irrigation Project in

Lgypt: the Fayoum Governorate Project,

4,1 Historical Buckground.
4,2 Physical Geography.
4.3 Geological Formation.
4,4 Clinmate.
4,5 Ldministrative Divisions,
4,6 Distribution of Inhabitants.
4,7 Irrigation and Drasinage Systems.
4,7.1 Major Irrigation Sources.,
4.,7.2 otation System.
4,7.3 Means of Distributing Water,
4.7.4 Factors iffecting a Fair Distribution
of Irrigation Water in the Foyoum
Governorate,
4,7.5 Drainagec.

5. liccurrent Costs and Benefits for the

Lstablished Irripation Project in the Fayoum

Governorate.
5.1 tecurrent Costs,
5.1.1 The General aduinistration of Irrigation.
5,1.2 The General /Jdministration of Agriculture.
5.2 Agricultural Production and Sale Price.
5.2.1 Crop Rotation.
5.2.2 Cropped irea.
5.2.3 Yields.
5.2.4 Prices of /gricultural Outpute.
5.3 On-Farm Costs.
5.4 Calculation of Farmer Benefit,

6. Economic hnalysis for a Typical Synthetic

Irrigation Project in the Fayoum Governorate,

6,1 The Purpose of the Economic Jinalysis.

6.2 The Synthetic Project,

6.3 Discount Measure of the Project Worth.

6.4 The Choice of Discount Rate.

6.5 Length of the Project Period.

6.6 The Currency Used.

6.7 Exclusion of Chonges in Currency Volue (Choice
of the Base Tear).

6.8 4 study on the System Used for the Utilization

of the Cultivated lands in Egypt.
ii.

49
52

54
54
55
60
70
70
70
74
30
101
120

127
127
128
129
130
131
132

132

133



6=5=1 The Various Assuned Cases.
6-i=2 Capitnl Cost.

&=-C=3 decurrent Cost.

O0=C=-4 Beuefits.

6-3-5 T.:e Bcononic hAnalysis.

5-9 A study oun Stote Faros.

6-~10 Discussion

Chapter 7. Conclusions

Apopendix A.

Appendix 3,

weferences

Soil Survey cad land Classification of the
Fayoui. Governorate.

Vater Balasnce of the Foyoun Governorute.
Studying the Inflow and the Outflow of

Water.

1ii,

Pag

(6]

133
136

140

143
143
160
162
167

169

154
206



ABSTHACT
FACULYY OF ENGINIEERING
AUD APPLIED SCIENCE.

CIVIL ENGINEBEKING.

Master of Philosophy

THE OPERATIOH AND ECONOMICS

OF IRRIGATION DEVELOPKENT IN EGYPT.
by Adel Anwar Khafagi

The aim of this research is to study the economics and
operation of irrigation projects in Egypt at the present
time in order that the best utilization of such projects

may be reached. An economic analysis of an assumed
synthetic project is made and the items of reference used
with regard to its construction costs and annual expenditures,
during the initial years are those of the new irrigation
projects executed in Egypt, during the last twenty years.
HMeanwhile, the details of annual outputs resulting from

the assumed synthetic project and its annual expenditures,
early in the past, are taken from those of an old irrigation
project constructed in Egypt, namely that of the Fayoum

Governorate.

For the economic analysis of the said project the medern
method of Benefit Cost analysis procedures is applied. This
includes various elements, such as the capital cost, the annual
recurrent costs and benefits, from the construction of the

project to the end of its economic life.

The research presents the construction costs of the new
Irrigation projects, their operation and maintenance
systems as well as their annual expenditures. It then
gives a description of the Fayoum Governorate from where
most of the data were collected. In the meantime the size
of agricultural production and its relevant cash value and
On-Farn Costs are explained. This is followed by an econo-
mic analysis of the synthetic irrigation project including
several different cases.
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Frowm this analysis, it could be concluded that the

best method of ecomomic utilization of the new cultivated
lands in Egypt is to put them intc the farwers possession,
onn completion of the projects. It could also be deduéed,
from this analysis, that State farus yield a rather small
revenue and they moy be unprofitable from the economic

point of wview.
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CHAPTEE 1

THE BACKGROUND AND REASONS FOR IRRIGATION DEVELOPMENT TN
EGYPT

1.1 Population Pressure

The size of the population and its rate of growth are
important factoers in the complex of social and economic
factors which affeét the welfare of the people of any area.
The rate of population growth is an especially important
factor in densely populated areas where it is not so easy
to extend the area under cultivation or to increase its
yeild per additional units of labour, Under these
circumstances, population growth may constitute an

obstacle to economic and social devef - pment.

The tffyl population of the Near East in 1971 was 205
million and around 2/3 of the population of the region
depends for its livelihood on agrieulture. In contrast
with the low rate of production increase in these countries,
averaging between one to two percent, population increase
is at a high raete, reaching 2.7 percent in 1971. The rate
of population increase in the region is even accelerating
due to a static high birth rate and a decline in the death
rate. It has been estimated that the population of the
region will reach 270 million in 1985. It is evident that
the growing population needs more food, houses, education

and health services as well as more employment opportunities,

During recent decades Egypt has witnessed a rapid rate
of population growth. The population which was recorded
at 10,542,000 in 1901 increased to 20,871,000 in 1951,
26,650,000 in 1961,(%%,121,000 by 1967 and was registered
at 33,422,000 in 1970; it is expected to reach 41 million
by 1981, The population increased by 3 million between
1901 and 1921, by, 3,700,000 from 1921 to 1941, and
registered a growth of 9 million between 1941 and 1961,
the population is further expected to increase by 15

million during the two decades ending 1981.

The rapid increase in the rate of population growth is

due, as has been said, to the birth rate, which is around

1.



40 per 1,000 as against the declining death rate which has
fallen from 26 to 13 per thousand during the last four

decades.

Many cultural factors, such as early marriage, high
fertility rate amongst rural women, low social and
educational standards, igunorance of the methods of birth
control, and the fear of divorce are responsible for the
high birth rate. Among Egyptians peasants the belief that
one's behaviour is predetermined and under the control of
a supreme power against whom one is powerless to interfere
is still very strong today. This belief prejudices the
peasant against any conscious efforts at birth control in
the feat that such an action may be contrary to the will of
that supreme power, Their thoughts and theories are to a
great extent related to their theological philosophy.
Furthermore, the practice of family planning and birth control
is not simply dependent upon the knowledge and availebility
of contraceptive devices, but rather on the willingness to
use them. Such willingness can only come with a new
approach to life and broader horizens for the individual.
Moreover, in traditional agricultural societies such as the
Egyptians, children are econmomically productive and
inexpensive to rear, in addition to being a social asset
contributing to the further prestige of the individual

family unit,.

As a result of this social climate the birth rate in
Egypt has remained largely unaffected by the factors that
have brought about their reduction within industrial societies.
On the other hand, the extension of modern health measures
within rural Egypt has brought sbout a sharp decline in the

death rate.

It is likely that the present trend in population growth
will continue. Today, life expectancy is 51 years for males
and 53 for females as compared with 32 for males and 34 for
girls 30 years ago. Furthermore, the number of females in
the most fertile age group (ages 10-29) is expected to double
between 1960 and 1980. This is the result of the continued

high fertility rate and the sharp decline in infant mortality

2.



rate, which also means that the population has become younger.
The country has at presemt 8.5 children under 15 o every 10
persons between the ages of 15 and 59. In 1947 there were
only 7 under 15 per 10 over 15 years old. (1)

The population pressure on the land in Egypt is tremendous
when we consider that only a minor part of the country's area
is cultivable, 0f & total area of about 1,000 square
kilometers, only 24.5 square Kilometers, or about 2,5 percent
of the total, are under cultivation. The population density

is 860 persons per square kilometer of cultivated land.

The principal problem facing Egypt today is the very low
expansion of cultivated land area in comparison with the very
rapid numerical increase of the human sector. During the
70 years from 1097 to 1966, the cultivated area increased by
17.6 percent (from 2.14 million hectares to 2.52 million) and
the crop area by 53 percent (from 2.86 million hectares to
4,38 million), while the population increased by 216 percent
(from 9.7 million to 30.1 million). 4s & result, the number
of persons supported by each hectare of asgricultural land rose
from 5 to 12, By the end of this century each hectare will
be supporting 24 individuals, causing & declining per capita

income and a continuous lowering of the standard of living.

As a result of the high rate of population growth and the
limited agricultural potentialities, intensive urbanization
has token place over the past 20 years (sece Figure 1-1).

In 1882, the urban population of Egypt was 19 percent of the
total population and it remained at this level during the
first decade of this century. By 1972, it climbed to 23
percent, where it remained for znother decade, by 1947 it had
risen to 31 percent. In 1960 the urban sector of the country
made up to 38 percent of the total population. In 1970, the
percentage reached 42, Urbanization is always associated
with basic social and pathological problems,

1.2 Measures Taken by The Epvptian Government to Meet the

Population Problems,

The Egyptian Government has attenpted to meet this problem

by various industrial and agricultural development schemes,
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as well as by a programme of family plonning.

When the first five year plan {1960 - 1965) was adopted
in Egypt its wmost widely proclaimed objective was to double
the National Income in & ten-year period. This plan and
the one that followed it, the second five year plan

(1965 - 1970), focused on both agriculture and industry.

In agriculture, an important objective was to increase
the cultivable area while simultaneously increasing its
productivity. As for industrial development, the plan had
the twin objectives of preparing the country to enter into
an age of heavy industry while promoting the growth of
importsubstitute aimed at conserving hard currency

resources and providing new employment opportunities.

1.3 The New Agricultural Policy Adopted by The Lgyptian

Government:~
In 1972 the Minister of Agriculture proposed a new
agricultural policy attempting to solve some major
agricultural problems such as:
a) Many different varieties of crops grown in the same area,
resulting in high unit cost of production,
b) Encroachment on agricultural land by towns and industries.
c) Competition between humans and animals in crop
consumption,
d) Fragmentotion of holdings resulting from the traditional
law of inheritance,
e) Weakness of rural and agrarian institutions.
The new agricultural policy in Egypt is attempting to make
o shift in crop choices, from the traditional varieties to
other high income crops, especially to export-oriented
© crops such as vegetables, fruits and flowers, The new
policy also calls for specialization in livestock production
for products such as milk, meat, poultry and fish.
The new agricultural policy which has been implemented in
Egyopt since 1972 eumphasizes four main areas:
1.3.1 Consolidation
Consolidating farming by fixing crop rotations for the main

crops (cotton, wheat) across individual holdings in order to
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achieve econonies of scale during such operations as
cultivation, sceding, application of posticides, irrigotion,
harvesting etc., and so reduce costs. The policy nims at
inducing farmers to co-—operate more closely and henefit
from the advantages of large scalc agriculture by pooling
their resources. Specialization of cgriculture according
to site conditions and market demand will optimize benefits
for the farmers and the country.

1.3.2. liechanization

The introduction of machines in the new policy is being
implemented to replace draft animals and save the limited
fodder resources of the country for meat ond milk production.

1.3.3 Industrialization of Hural Areus

Industries are mow concentrated in the towns. The new
policy aims at establishing processing industries in the
rural areas based on agriculturcl raw materials, thus taking
advantage of proxiuity to raw materials and the availability
of rural labour.

1.3.4. Strengthening of Agricultursl Institutions.

The co-operative structure and the credit institutions are
being reformed to delegate more guthority to local co-
operatives and sc encourage them to participate more
actively in their own affairs.

1.3.5. Introduction of Hipgh Yielding Vorietics of Crops

Some high yielding varieties of wheat snd rice have been
introduced on a large scale ond this will in the long run
doublc the national production of these two crops.

1.4 Horizontal Expansion

The Egyptian Government has made serious efforts during the
last twenty years to find new nethods for land reclamation
by studying the available water resources, including
investigations into the possibility of using excess drainage
water for irrigation, cither in its purce form or after mixe
ing with Hile water,

The principal water resources for horizontal agricultural
expansion in Egypt are composed of the following:
1.4.1 Nile VWater
Before the construction of the digh Dam, only 40 billion
of the 72 billion cubic meters of water passing through Aswan

were utilized in cultivating 2.52 hectarcs of lond, the remain-
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ing 32 billion being wasted cither through evaporation on
or loss into the Mediterranean. The High Dam was built
in order to store 20 billion cubic meters, & billion of
vhich are to be uvilized for irrigating 0,55 million
hectares in Egypt; the remnaining 12 billion cubic metres
being utilized by the Sudan.

1.4.2 Artesian and Underground YWater

Various hydrclogical studies have shown that the eastern

and western Deserts have on accumulation of underground
water. Hearly 20,000 hectares are presently irrigated by
this means. More studies with the technical assistance of
the U,H. are being carried out to determine the source of the
artesian and underground water aond to éstimate their
guantities, so that more land could be cultivated by this
MEAIsS

1.4.3 Rainfall Water

Annual rainfoll on the northern coast does not exceed 150 mm,
and therefore it is only used for pasture and crops such as
figs, olives and barley which do not require much water.
Nevertheless, nearly 63,000 hectares on the northern coast
grow crops dependent on roin and also the remaining 840,000
hectares in that ares grovw grass for grazing.

Between 1960 and 1973, a total ares of 359,000 hectares
has been reclaimed based on the Nile Water resources.

331,000 hectares arc irrigated from the River Nile out of
which 28,000 ure scattercd spots within the cultivated arcas.

Also, as & result of the construction of the High Dam,
393,000 hoctares were converted from basin irrigation inte

perennial irrigation.



CHAPTER 2

THE HEW AGRICULTURAL LANDS IN RBGYPY

2.1 Governmental Authorities Hesponsible for Irrigation and

Agriculturc in Boypt:i-

2.1.1. The Ministry of Lands Reclamation:

It is completely responsible for Land Heclamation projects
in Bgypt from their incepbtion to the distribution of the
reclaimed arcas to farmers once the marginal level is reached.
The Ministry of Land Reclamstion operates with the help
of four autonomous bodies, namely:
(2) The General Egyptian Authority for Agricultural
Development (E4AD),
(b) The Executive Organization for desert development
(EoDD),
(¢) The General huthority for Land Development (GALD).
(d) The Genecral Egyptian Organization for Cultivation
and Development (GEOCD),

(E44D) is concerned with the design of irrigation and
drainage networks and the gencral design plans for reclome-
tion projects and new villages as well as the paving of
internal canals and the formulation of community infrastruct-

Ure.

(EODD) deals with the exploration of artesian water and
investigation into the sgricultural and livestock production
nmost suited to desert areas. The organization's main
activities are centered in the New Valley, the Northern West
Coastal, project North Bast Coastal, Project in Sinai, Sinai
projects East of the Suez Canal, and the Mariut Extension

Project.

The mein responsibility of the General Authority for Land
Development (G4LD) is to look after the various land
reclamation companies concerned with the execution of

reclamation projects.

(GEOCD)'s main function is to bring the reclaimed land
arcas to o level of soil fertility and productivity adequate
for distribution to settlers.  (GEOCD) further helps the

latter by providing them with a number of community services

s.



designed to bring sboubd an inprovement in agriecultural and

social conditions,

2.1.2, The Mipnistrv of hpriculturec:

Inereasing the productivity of the existing arable land
after distribution to the farmers is the main responsibility
of the Ministry of Agriculture, The work of the Ministry
is directed towards incressing agricultural productivity
throupgh such various means ns bthe improvement and conservate
ion of soil fertility, the introduction of new crop varicties,
intensive application of fertilizer, the control of insects
and plant diseases, the improvement of livestock through
selective breeding end the introduction of new hybrids, the
control of animal diseases, and the use of agricultural
machinery., Other measures have also been introduced such
as the implementation of consolidated agriculture, tho
strengthening of co~operative societies and the raising

of the prices of agricultural commodities,

The programme of the Ministry of Agriculture also
includes plans for the improvement of agricultural
practices and the disscninotion of information through

agricultural extension services.

hs a result of the Ministry's policies for improving
land productivity, the per heectare yield of major crops has
been sipgnificantly increased, hs compared with 1950, the
1970 figures show a 38% incresse in cotton (lint), 50% in
wheat, 80% in corn, 45% in sorghum and 73% in rice. The
high yields in cotton are mainly duc to the new hybrid
strains introduced by the Ministry of Agriculture. The
increase in wheot production is due to the introduction of
the high yielding greiza 155 variety. Total wheat
prodﬁction was 1,516,000 tons in 1970, as compared with
1,089,000 tons in 1952. The high harvest of corn is due
to the transfer of corn production from the Nili sesson to
the summer scason as a result of which the plants receive
nore water wnd have a longer duration in the soil. Corn
production reached 2,380,000 tons in 1970 as compared to

1,506,000 tons in 1952,



In every Governorate in Egypt, (Zgypt comsists of 25
Governorate) there is o General Administrotion for
Agriculture attached to the Ministry of Agriculiure.

This Administration, which includes a large staff of
agronomists, is respomsible generally for the egriculture

in that governorate,

2.1.3. The Ministry of Irrigotions:

a

It is respomsible for providing sources of irrigetion and
drainage in addition to industrial activities znd major

water lifting stotions.

In every governorate in Egypt there is a General
Ldministration for Irrigation atbtached te the Ministry of

Irrigation.

This Adninistration, which bas a number of irrigation
Engincers, is responsible for irrigotion works and
distributing water otc. in that governocrate. It is also
responsible for solving the problems that may arisc between

farmers over the distribution of the water.:

In the yeor 1973, the Ministry of Agriculture and the
Ministry of Lands keclamotion were combined into one
ninistry called the Hinistry of Agriculture and Lends

Reclamation.

2.2 Stages of Irripation Development in Egypt:

2.2.1 The Engineering Stage.,

This stage includes the levelling of land, the implementat-
jon of the major irrigation and drainage schemes, the
construction of various types of internal canals and draine
age, such construction works on the canals as the building
of bridges, barrages, weirs, syphons, culverts, regulaters
and distributors, the locating of villages, public utilities

and the comstruction of roads.

2.2.2 The Agricultural Stage

The stage includes the treatment of the different soil types

in order to increase their fertility. This stage consists
10.



of two sub-stages:

() Boil Investigotion

This operation is nccessary to determine the physical and
chemicul structure of the soil in order to arrive ot the
most adeguate type of soil trestment.

(b) Soil Iuprovement

This sub-stage aims at improving the mechanical, chemical
and biological structurc of the soil. Por instance,
methods of leaching or washing of the soil arc employed on
salty lend, gypsum is added in the case of alkaline s01l,
while on sandy soil the addition of mud or the growing of
L1falfsa or Berscen (Bgyptinn clover) is used. These stops
are then followed by the roising of the crops most suitable
for the further improvement of the physical and biclogical
conditions of the soil. A3 soon as the soil responds
favourebly to the crops, a suitable crop rototion is applied
in order to extend further the guality of soil and to raisc
its productivity to the level necessary for subsequent dis-
tribution to permancnt settlers. Llthough varying greatly
with the type of soil, the initial stage of its fertility,
and the time needed for this subsequent improvement, newly
reclaimed land gencrally reaches & uarginal level of product-
ivity after a four to six year period of cultivation. Dur-
ing this stage hired migratory lsbourers are used for
cultivating bhe soil.

2.2.3 The Scecial Stage

.

Land which has becn recloimed, developed and cultivated b
? &
the state, and whieh has reached o level of productivit
b2 N

sufficicnt to support o fuwily on an average of five feddans
{about 2.1 hectares), is distributed te sctiloers from the
neighbouring provinces who neet certain gualifications.

They must be litcrate, able farmers, twonty-five to fift

? bl

years old, and of o maximun fanily of five. Transport for
transferring families and thoeir houschold goods is provided
free, Upon arrival in the reclaimed ares cach fomily

-

receives o house, a cow, some simple Furmiture und o maximun

4
of five cultivated feddans (about 2.1 hectares) of land.

The small-holder village type of scttlement is composod

of approximately 200 houses. For every 300 familics an

f iy
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agricultural co-operative society is organized to deal with
the provision to the settlors of agricultural prequisites
such as sceds, fertilizers and agricultural cquipnent,

h1s0, o coumunity development council is formulated in

cach village to evolve standards of hygiene, informal
education and animal care as well as to advance welfare ond
community spirit by menns of self help projects. Governm-
ment services such as schools, clinics, and post offices are

provided through the winistrics concerned.

2.3 Flapning of Villages

2.3.1. Principles of Planning

The developnent bases in new rural areas arc concerned with
the division of cach arca into main development arcas ronglng
from 4,200 to 5,000 heebares subscquently civided into 5 1 6
scrvice villages one being centrel village for general servi-
ces such as the hospitel, markets, animal breeding farms,
administrations, schools, housing for labourers ond for emp-
loyees, as distinet zrom peasant housing and services in
every other village, Thus, the precinet alletted to each
village is 840 hectares, This arco was decided upon beare
ing in mind thot the naximuwa walking distance of the pessont
from his village to his land does not exceed 2 kilometers,
and thot the number of population per village be proportional
to the services allotbted to them, e.g, the mosque, school,

stores, cte.

In practice, the shape of lund and its dimensions do not
easily permit tais ideal patiern, and sometimes 82
arca cxceeding 840 hectares, is allotted, in which case there
is e subsidiary smell village dependent on the main one with
sufficicnt houses and at such a location as to ensure that

the max. walking distonce of each peasant is not more than

2,000 meters approximately.

It is clear that the scquence of development of the areas
(divided into 4,200 to 5,000 hectares) necessitates that their
central villages should all be linked to a main small town
to serve 2 major aren of from 21,000 to 25,000 hectares, and
which should provide the main public services at this level,
and that eventuully o bigger town should link these small

towns and serve as a governorate of the general arcas
12.



ranging from 100,000 to 150,000 hectarcs.

it was noticed in the service village (240 hectares

o

houses

fud

W

lend arca) that it should accommodate 200 peasant
in the first stage snd an extra 200 in the second stage
on the assumpiion of 2.1 hectares per peasant (5 iLOQuﬂo)
apart from an arca allovted for future cxtension of the
village housing arcn, and from housing neccssary for

employees and labourers and public service buildings for

the peasants,

2.3.2. Services in Villages

The service village plan thus accommodatos:
(2) Housing: ~ 400 pessant houses.,
-~ 26 heuscs for employees
- 40 specinliscd labourers
dwellings of similer type to
peasunt houses,
(b) Services Buildings: - 1 8:hool (privary stage)

- 1 81l Uarkedt
- 1 Mosqgue

- 1 Mg

;.__

in storc for ecrops and
fertilizers.

- Shed for agriculbur:l machines.

- 1 Administration building for
vhe aresn

- 1 Sports ground.

e

The main (central) village has more units than stoted in
the service village. It accommodates sccondary stage schools,
a central mosque, o hospital and o medical treatucnd unit, a
centre for veterinary medicine to cure animols, o station
for snimal production, a large market bo scrve the area, a

general administrotion office and o rest-house for employecs

and visitors, apart from a mill for grinding g£rain, a

slaughterhouse, o fucl pump, a car ropair worksho op and 2
garage, a public club ond post office and telephone and
telegraph offices and o police sto rbion, a play-ground
(Sports area) with the necessary buildings for it, and &
fire brigade station cte,

ks the developed areas incrensed in number, it was

13.



aliscd that tuac comsiruction scihaies should fall witain

r

the sums wllotted to them in the general plon of new land
development, tbaking into account boe main peasants noeds
for housing within the frame-work of their mode of living

e

and the main and esscential services nccessury for then.,

N

»3.3. Poosont Housing

The peasant's house now, in this practicel new stage of
¢velopment consists of:
(a 2 rooms suitable for him and his fanily.
(b) & water closct,

(c) a cabtle stable.

]

-

(d) o shed for the oven.

~

(¢) an cpen court,
(), (b) & (c) arc provided to the farmer by

government while the rest are carried out by himself later

The gradual introduection of public services (water supply,
drainege »nd clectricity) is under consideration. Meanwhile,
the villege at present is supplied with groups of drinking
woter taps and with clectricity in its main buildings and

roads.

Labourers necessary for the meintenance of mein buildings
are housed in o similar wey to peasants, but their houses

eeds

P
s

are adapted to their particulor

Euployeces' houses arc limited in nwiber to employecs
resident in the village ond in the goneral area, for example,
teachers, sanitary ond social supervisors, agricultural

supervisors and edministrotive employecs ete. These

buildings are of two types containing cither 2 or 3 bedrcoms

to suit the needs of the cmployee and his family. The
house has o hall for living and dining, o kitchen and a
bathroon. It has a suitablc garden to supply vegetables

and vo allow the raising of poultry in the new aresns.
Z2-floor houses arce cerected for direchbors and their like,
with bedroonm accommodation above, living and dining rooms

below and lovetory facilities

In plamnning each arce the



house, on the lines of an hotel, for supervisors and visitors

o

so thot they nipht hove temporary regidence when in tha

ares. A rest house comprises o number of bodrooms with the
necessary bathrooms, dining roows, holls, and scrvices, ond
a rest house is also allotted to drivers together with & car

sholter.

2.4 Belection of the Settlers

Because of the pressure of population, it is impossible for
the Zgyphian Govornment to distribube moere than 2.1 heetare
(five feddnns) per family unit, and while tho holding is
normally sufficicnt ot prescnt, the rool crux of +the problem
is what is likely to happen in the futurc. he population
will rise substantially and there is bound bo be pressure

on the land. A pressure wiich in the old land brought

.,
T

about Irogmentations of holdings and deprived the sons of

land—holders of any inheritance of land. This situation
cannct be allowed to develop in the new land, The obvious

answer Scems to be the introduction of agro-industries which
will both increase return from the land and provide employ-

ment for the settlers' families,

A survey is always mode of the prospective settlers,

eliciting information in tho following arcas:

i) The denographic structure of cach family;

ii) The cconomic structurc of each family, such as main
procuction factors, quantity and availebility of
MOR=-DOWET o

iii) Social structurs of each family, concerning levels
of education ond health standards

iv) Attitudes towards settlement;

v) The current level of social and cconomic services in

the departure arca in the field of educabion, health

and other government services.

The criteria preferred for selecting prospective settlers
in the nevw land on the Hile Valley basin nre:
i) Citizens from the neighbouring villages or provinces;
ii) Hon-ownership of land or ownership of limited land;
iii) Married with sufficicnt number of adults in the family
to cope with the needs of the farm units;

15.



iv) Previous oxperience in land reclumubion;

v) Literacy;

vi) Physicnl fitness in undertaking cgricultural works;
vii) Age ranging botween 35 snd 50 years

viii) Clear police record, with appropriate prefercnce for

obviously good corduct,

Otlier basic reguircnonts such as sincerity, moralit
2 b

fle

oreas are

seriousness and desirability bto more
considered, The relative inportsnce of onc foetor as

compared with another under these criveriu, 1s expressed im

numerical weipghts and the applicants who receive the highest

nuneriecal weights are selected for land titles.

As scon as the selected sebilers arc transfoerred to bhe new
land, ancother survey is conducted for each settled family
Tho results of the survey made

informution regarding changes

e

in tie tions of the transferred fomilies,

including chonges in income levels, cxpenditure patterns,

houschold positions, housiny conditbions, educatbional stand-

monners of poarticipation in comuunity life,

ards, degroes
attitudes ond velues and the levels of aspirvation and

This inforuation is really very valusnble in

cimbition.

and change, as well as revenling some

hinder progressive development, These

factors will be reviewed by mewmbers of the locel community

councils and co-operative societies in order to overcome

difficultics of development encountered by the groups.

)

2.5 Problems Fucing How Setvtloers

Though lund reciomation anid settlement projects in Zgypt
for arcas irrigoted by the woter of the digh lam arc
considered ns bthe most important socio~cconomie development
in Sgypt during the last two decades, there arc still some
problems which face the new sctilers and the development
of the projoct as o wholc. The following arc somc of
thems

o) Low land productivity. The newly reelaimed 1land often

lacks some of the major clements rcquired for really

high fertility and romuncrative returns and these can—
16,



not be attained until after some years of Cultivating
he soil have elapsocd,

b} Inadequate crodit and marketing facilities. In most
reclaimed areas, credit is hard to obitain and communicno-
tion between the communitics for marketing and other
contacts is often difficult.

¢} Failure to relate production toe the type of lend and
morketing demands, Meny now setblers are not
aguainted with agriculiural products for which the new

land is suited. Moreover, they know how to raise only

o

one or twe of the traditionsal crops in most instances,

o

d) Hegative aspeets of physicol layout of scebtlement.
The group scttlement sousecs in mony coses a waste in
encrgy and time due to the long distance between th
sebbler and his farm, while thoe scuttered setblement
is net conducive to frequent social gatherings.

¢) The heterogeneity of the scbtlers. The settleor may
originally have belonged to o howogencous cultural and
religious group but in the new sottlement area he

becomes part of what may be a heterogeneous group.

b |

He should, in such a case know how to adjust to the
nev social structure.

£) The chonged socinl status of the settler from tenant
to landowner. The neow potbern of social interaction
facing the setbtler on the new lend takes n preant desl
of adjustment. The tenant's sudden transfoer to the
status of o landowner sitrengthens his scnse of cconcmic
security and helps him to attein the humen dignity
which is the right of cvery citizen, However, his
sudaden transfer from o foeudal comrmunity in which o man's
rights sand dities dopend on his aseribed stotus to o
cormmunity of new idaes vhere interrclations are
determined by the individunl's capocity and poersonal
qualitics, doemands o greast deal of adjustmoent on his
parta.

g) The drains snd canals which were previously owned by
the Government are now owned by o large number of

§

smll holders. Their mointenance requires much

orgonizationn]l machinery,

2.6 Ldministruotive Units

At the initinl stoge of the project impleonentation, the

17.



Hinistry of Land Reclawation iz attempting to integrate the

scttloment vrojocts with the adminigtrebive units of the

country. For this reason, coordinating commitices at both

8

the notional and the land reclametion zouncs have been formed,

enlisting the ropresentabtion of all functionsal ministrics bo
2

sceure the perticipatioun of dthosc ministries in inst

&

] : i

servicing uniits in the new land ood also in mansging such
wilts. The installation of a rural infrasiructure in the
now land is not considered as the respongibility of one
ninistry or onc depariment. 1t reoquires bthe contribution
of all the functional technieal ministries for supporting
the developuent of responsible locsl citizenshin by

cotablishing the essential social institutions.

At tho operation stage, the hinistry of Land Reclamation
ig even worce awarce of thoe importaucce of integrating now
T

Yoe
o

communitics within tre local administrative machiner

Thig isg achicved in two wayssi-~

First; from the ground up, by cucouraging the village
councils and cooperative societics to sccl out and

available local resources ab the provincial 'houhafza' level
in the fulfilment of their nceds., Setblers wmalic the move

on their imitiative, so the provincisl administrative unibs
foel their responsibilitics towards thew as bo other arca

within their juriediction.

Second; by startiang from the top through a provincial
coordinating committoe with the govermor ‘liouhafez' as the
chairman, delegabing power from the scbilement authority

the coordineting committee, to desl with all aspeets related
to sebtlement projects within the governorate sdministration.
Such gradual integration digscourapcs the scttler to deal
dircctly with the ceutral governgent, relying heavily on the
lower levels of povernment which help the new settlement
projects to merge gradually irto the provincial administrat-

ion societies and community councils to solve mutual problems



develouwaent nrojects.

ivderpartens,

illiteracy, and Ffamily

comruiity there will clso cccur the

LT e oy P A oy me g e oy g b P T T [ e
formation of basic capital congtruction of physical
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facilities, gowe of which, in cobtare and small~

scole indus riety centres,

great value for v.  dhereas

production will

i A | T 3

saviogs will be encourapged

Tho executive umesbers of the cooperstive soclebies and

comwunity councils form a boasis for a golid democratic was
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1ife in the new villapes in which ecach settler Lwows his

[ ¢

(b: Irporting aigh yielding seeds of crowms and vepcetables.
A -
{c) harietins the products of the lecal cooperatives inside

and outside the country in order to obhtain for the settler

orofit in local as well as forelgn currencies.

¢ strict control of the fivancial

cooperatives in order bo preserve

out cducational
cetive privceivles as well
setbtlors.

> ] e

The Board of the Aninal Husbandry Union formed of elcebed

sdry including

sebtlors deals with aspects of cunimal hush

Ul

~

the selecthion of cows and buffalocs bo be distributed to new

i}

settlers, the prowotion of cotbtle and sheep-breeding iu the

n
o
a4
N
Q
]
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&
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now land, the developuent of dairy indu
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2.7 Fariers' Organizations:

move to the wnew land, they ar
work together in order to promote the cconormic
political advancement of thoe new communities.

achieved through the foruation of agricultural
1

and the insurance of the settlers' catble again

serious sickness.

¢ trained to
social and
Thig is

cooperative

st death or



CHLPTER 3

COSTS  FOR THE NEW IRoIGATION PrOJECTS IN  EGYPT

3.1 Capital Cost

A1l capital ecxpenditurc, including the disbusenent of oid
money, should be included in the discounted cash flow
anslysis as ond when the monoy is spent.  Dividends,
amorbisantion cnd iuterest paymenis should not be included
(althoush they are of course relovent to the Financial
hnalysis). This treatment is bosed on the assumption tha
tihe financial resources used would have been available for
investmont elsewhere in tho country if the particular project

concerned had not matericlised.

In the case of a larpge irrigation project, the true
econocmic cost of the project may well include the value of
such items as: main canals, drains, headworks, small works,

small connls, pumping sbations, land woshing, levelling,

electrical works, tramsportotion, administrotive buildings,

housing, social services and amconeties,

The costs of all these items of now irrigation projects
in the different places in Egypt are shown in Table 3-1.
We note from this table that the highest capital cost valuce
is for esitablishing projocts in Kom Ombo in Upper Egypt
(B 2,355/ha) and the lowest capitsl cost value is for
cstablishing projects in 4l-lahds in West Delta ($1,751/ha).

In Figure 1-1 we can sce the location of the places

o

mentioned, The differcnce betweoen the Capital Costs from
place to place, is duc to some focbors such as irrigation
method, nature of soil, ground wotoer lovel and

circunstances of planning.

21.
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3,2 Annual RHecurrent Costs

3.2¢1e Operction snd Mointonance Cost

These are the costs invelved in nmeintoining the capital
cost items in their perfect working order, so that they
will run the btotal of their oxpected economic life with-

out incurring any extro expenditure.

These costs are included:

-~ Annual woges of all stvoaff designation such as
professionals, technicians, clericnl skilled and unskill-
ed labours,

- Annual cost of power consumption such as electricity,
diesel and oil.

- honual moaintenance cost of the different items
such as head work, conveyonee to project area, irrigat-—
ion distribution system, drainage system, mechanical
equipment, contral workshop housing, social services and
project ameneties,.

In most cases, except possibly for pumping projects,
the 0. & M, Costs generally play o much smaller part in
economical analysis or plansing than copital costs.

This is becouse they are generelly smaller thon capital
cost and also becausc their incidence is spread out over
time, thus they are considerably wiffected by the discount~

ing procoss,

3.2.2. Heplacement Cost

The anpual roplacement cost is only concerned with the
recurrent cost of major items which mneecd replacing ot
regular intervals, as in the case of o punp which needs
replacing every fifteen years, and not those items which
are replaced annually.

This annual replacement cost will be the amount of
noney which has to be put aside each year in order to
replace a particulsr item at the eond of its economic
life, This sum will be invested in some sort of fund
and the total, together with the interest, which is
realised after this period stipulated by the cconomic
1ife, will be equal to the lump sum reguired to purchase
the iten, This can best be illustrated by the

following examplese

Ny
A%Y



A puwsp needs replacing cvery ten years (ite cconomic
Therefore by invesh-
rate of 5%, after

¢ 20,000

from which the

amp cau be purchased. This howvever, docs not take

{(2.1.1.) the GEOCD is

Ls aslrcady mentioned in section
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the Government Orgoninati

masegencnt and utilisation

projects, in B
completed. This all odrinig-—

trative and sug 26 all apricul-
turcl processes. Therefore, its annual expenditures
include supervisory and On-Fern Costs. However, super-
penss nlv are mentioned here, and will be
included in the economic asalysis to be explained later
in itew 6.5.3. As ropards On-Porm Costs, incurred by

the Crganiszation, they are agsumed to be eguivalent to

thoce which farmers spend on the old lands they possess,

(such expenses will be mentioned in detail in scetion 5.3).

In as rmuch ag it concerns officianls = employees engaged,

ot all stondards, with the Orpanizetion, reference will be

mode to those resy ible for sumervisory works only,
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these being of much the same np

of the staff workiugm with the agricultural ond irrigation
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circles in the Governoretes, in the case of the old cultivat-

ed lands.
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Howewver, the rabte of annusl recurrent costs for the new

Beyet ore shown in Table 3.4,
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The overall figures for maintenance and service expendi-
tures and cost of mabterials shown in Table 3-2, were found
in the General Egyptian Organization for Cultivation and
Development (GEOCD) but no further details could be
obtained, and the overall figure for wages of employees
in the same table is calculated on the administrative
divigions of the new agricultural lasds in Bgypt during
the carly yvears of the projects.

The new agricultural lands in BEgypt are divided into

a certain number of agricultural sectors related to
GEOCD. Every sector has an area of 25,200 hectares
approximately which is divided into 12 forms. Every
farm has an area of 2,100 hecteres which is divided also
into 4 agricultural units as shown in Figure 3~1. The
administration staff of every sector is shown in Figure
3-2 while Figure 3~3 represents the administration staff
of the farm. The agricultural unit administration
consists of one agronomist, one accountant, & technicians,
3 clerks, and 7 guards.

The annual costs of employces in sectors, farms and
agricultural units are shown in Tables 3-3 & 3-4 & 3~5

successively.
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_Figure 341

DIVISIONS OF THE AGRICULTURAL SECTOR

Agr. Unit
525 ha

Agr.Unit
525 ha

Agr Unit
525 ha

Agr Unit
525 ha

FARM

2100 ha

Agr. Unit

Farm

Agr. Sector

=525 ha

9

9%

k1]

2100 ha

12 Farm

4L Agr. Unit

= 48 Agr.Unit

= 25,200 ha
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gure 3-2
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AGRICULTURAL SECTOR ADMINISTRATION
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Table 3.3
Annual Costs of The Sector Administration Staff (4)
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Total Annual Costs = § 14.31 / ha



Table 3.4

Annual Costs of the Farm Administration Staff (4)

Annual Costs of the Agricultural Unit Administration Staff {4)
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Highest — —
First - -
Second — —
Third - -
Fourth - -
Fifth _ -
Sixth 1 1] 1,000
Seventh 1 750
Eighth 21 1,000
Ninth 2 T sl 212
Tenth 1 1 n 3,300
TOTAL 1 3 8,175

Total Annual Costs
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Highest - —
First — —
Second - -
Third - -
Fourth 1 1,600
Fifth 1 ’ 1 1,125
Sixth 1 1 4 4,000
Seventh 3 1 6 4,500
Eighth 7 2 18 9,000
Ninth 5 4 1 13 5,625
Tenth 7 17 5,100
TOTAL 1 5 1 12 6 1 60 30,7580
Total Annual Costs = # 14.54 / ha
Table 3.5




CHAPTER 4
STULY 0% AN ESTABLISHED IHRIGATION PROJECT IN EGYPT:
THE PAYOUM GOVERNORATE PROJECT

4,1 Historieal Backpround

The Fayoum Governorate is an oasis near the Nile Valley
that looks like o leaf whose stalk is attached to the
Nile (sece Figure 4-1). The origin of the work Fayoum
in the ancient Egyptian language is Bayoam, meaning the
lend that is covered by water. It was given that name
because, prior to the dynastic era, it was all covered
by water like a huge lake. During the era of the 12th
dynasty, that is acbout the year 2000 B.C., the ancient
Egyptians introduced a new way to make use of the Hile's
flood waters for the longest pessible time in the
irrigation of the delta lands. This was achicved
through dams to store water in that huge lake. This
great project which is considered the first artificial
dam ever known in history was constructed by Emnemhot 111,
the Pharach of the 12th dynasty whe built it to be about
45 kilometers long, thus increasing the cultivable land
to almost 12 thousand hectares, He built that Dam over
a small opening in the Lybian chain of mountains near
Fayoum and about 110 kilometers away from the head of
the delta linking the Hile Valley to Fayoum. The north
western part of this dam, which held water behind it,
8till exists as a water reservoir known as Qarun loke.

The Pharachs of the 12th dynasty preferred living in
Fayoum and chose it as the capital particularly because
of its location between lover and upper Egypt. During
the early years of their reign, the Pharachs of the 12th
dynasty established the ecity of Fayoum which the ancient
Greeks called Crocodile Yloyolis, meansing the city of
the crocodile., Then it was ecalled Arsinos where a
great temple for the god Spek, the crocodile god, was
built,

An obelisk built by 'Senusert I' still stands in Abgeeg
near Foyoum as well as two great statues of 'Emnemhat III!
near the great dam. Purthermore, o grand palace was
built on the northern side of the dam which the ancient

Greeks called the Labyrant, because of its vastness;
31.
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and which was the headquarters of the central government,
It is said that it had as many rooms as the districts in
bBgypt.

The great irrigation projects of the Middle Kingdom
promoted the prosperity of the Fayoum Governorate until
it became one of the most urban and flourishing govern-—
orates of ancient Egypt. Of this Bmnenmhat says: 'It
was I who planted the seeds for the god 'Terry' god of
the harvest. The Nile greets me, for during my reign
no one was hungry and in my time no one was thirsty';
This governorate remained prosperous until the Greco-
Roman era from 332 B.C. to 640 4.D., Remains found
in this era ond in Xum Oshiem (City in Payoum) prove
thot crops and fruits were cultivated there.

Qarun lake is one of the natural features of the Fayoum
Governorate which was originally called Maurice lake.
Herodot visited it in 450 B.C. and described it as a
grest lake. In 1809 Gaumord, one of the scientists
of Nepoleon's expedition in Egypt of 1798, proved that
the existing Qarun lake was only part of HMaurice lake.
He was unable to define exactly how far below the Nile
level it was, but he said that in past history the
level of the lake was higher 6 or may be 7 meters from
its present level. He said that this drop is probably
due to the decrecase in the water that rcached the lake
and the gradual and slow rise of its base throughout
the years as a result of the scdimentation of large
amounts of the Nile silt.

In 1871 Houssow Bey drew a new map for Fayoum in which
he proved that the level of the lake is about 41.7 meters
below sea level and is 63.5 meters below the cultivated
land on the banks of the Nile in the city of VWasta,

The Syrian historian Abu Othman Al Nabulssy, who was
appointed govenor of Fayoum from 1245 to 1246 during the
reign of the Fatimides, described the Fayoum Governorate
as including 22 large cities and about 80 villages,
most of which still exist. The city of Fayoum was the
nost important city in the region and was the seat of
government,

Nobulssy states in his book that Payoum was kunown for
its fruit gordens and good agricultural products which
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were irrigated by Bahr Youssof which has two branches
ending at Qarun lake. Therec was a Barrage at Lahoune
to stop the flow of water into the lake. This dam was
built of stone in a most precise geometrical way to rise
about 15 meters. This particular region was chosen to
construct the Barrage because its bed was rocky and
would not allow for the leakage of wtter. The construct—
ion of this dam was a great architectural achievement
which allowed for the drying up of large areas of the
lake to be reclaimed and used for cultivation as well

&s securing the necessary waters for irrigation and
cultivation.

The old Lahoune Barrage still stands as evidence of
the past glory, and a new dam has been built next to it
for the same purpose.

Ve can deduce from Nabulssy's memories that the water
of ¢arun Lake was sweet during the era of the Fatimides
and that a bridge was built across it from the north to
the south next to which a barrage was built to store
water for the cultivation of the northern part of the
lake. But this bridge fell to ruins, eroded by the
waves of the lake, a matter which drove the peasants
there to use water wheels to raise the water to their

fields, Nabulssy himself had seen one of these wheels.

4.2 Physical Geography

The Fayoum Governorate lies in the heart of the western
desert 70 Kilometers south west of Cairo (see Pigure 4-1).
It is a deep depression in the desert the southern part
of which is about 45 meters below sea level, the rest of
the depression exteuds towards Jarun Lake which is also
at this level. Furthermore, a number of depressions lie
from east to west and extend to the northern part of the
western desert iuncluding Siwa Aosis and Al Kattaras
Depression.

The Fayoum Depression resembles the other northern
depressions of the western desert in many ways. Like
them it is below sea level and its general slope is

towards the north. Like them it is surrounded by walls
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of high plateaux on almost every side. All these

depressions are locally drained regions.

But the Fayoum Depression is characterized by its

link to the River Nile through the Bahr Youssof canal,
which was originally one of the old branches of the Nile
which entered the depression from the eastern side
through the natural cpening of the depression known as
the Labour e Opening. Therefore, along with the

common characteristics it shares with the depressions

of the western desert it has other common characteristics

with the delta and the Nile Valley.

The area of the Fayoum Depression is almost 1800 square
kilometers and it slopes towards Uarum Lake in the north
west. Qarun Lake is more than 200 square kilometers
wide and the most outstanding feature of this region is
the presence of high banks which decisively prove that

the lake was much bigger in olden times.

Writers and researchers have differed on the history

of the depression and how it was formed. Some of them
state that erosion began to cut into it in the plabocinic
age. Other writers believe that it could not have been
created except after this age and during the age of trans-
ition between the plabocinic and the plastocinic ages.
However the most credible opinion is that the depression

started to be created at the end of the plabocinic age.

Some scientists bélieve that the formation of the Fayoum
Depression was made in a elosed triangular basin which

is due to the presence of two fractures on the eastern

and western sides of the depression and other extending
from the west to the east along Qarun Lake. There is

no doubt that the fractures round the depression have
facilitated its formation. Some scientists believe that
the depressgion has been dug by running water, although this

alone could not have formed it.

Other scientists believe that winds played an important

role in forming the depression, particularly that the rocks
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which from the Lybian Desert in this region are not all
of solid lime stone, but are penetrated by layers of clay
and placticive. These soft materials have helped the
winds to wear out the depression. The fractures that

led to the depression of one part of the earth's crust

as in this depression, are small, being no more than mere
cracks which could have had no effect on the formation

of the depression.

All this shows that the formation of the depression has
occurred following the sedimentation of line and iocinic
elements and that the Fayoum region has been subjected

to great formative changes in the Oliogecinic age and
later age which led to the creation of fractures and curves
and the flow of Bezolt found in the northern part of the
depression, which combined together to make the iocinic
material incoherent, and to fragment it along the
fractures. This in turn helped in the process of fori-
ing the depression which was already taking place through
the water falls which sloped eastward thus widening and

deepening the depression.

The Bahr Youssof canal was one of the branches of the
Nile, branching near the city of Dayrout (see Figure 4-1)
and was characterized by its numerous curves. Some
scientists believe that there wos a small stream flowing
from the castern edge of the depression and runing west-
ward towerds the bed of the depression. In the plastocine
age, this small stream was able through recessive cutting
to increase its length towards the east until it was
separated from Bahr Youssof only by a small thin wall
which could not resist the pressure of Bahr Youssof
during the flood season and it was through this small
stream that the Nile waters reached the depression.

Thus it may be said that the Al Hawara opening (now
called lehoun€) has been formed as & result of this mater

action.

When the Nile waters were let into the depression, they
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almost filled it and the area that was covered with water
amounted to almost 2800 sguare kilometers that is about
14 times the present area of Qarun lake. Then water in
this land began to shrink gradually in the following
ages, i1ts level gradually dropping frorm 40 meters about
sea level to 36 below sea level in the Roman era (a
contour map of the Fayoum Governorate is shown in

Figure 4-2).

The fluctuations in the water level of this lake and
its area are due to the climatic changes which Egypt in
general and the Fayoum region in particular underwent,
and naturally the effect of these changes was more
severely felt during the ages in which there was no
direct contact between Fayoum and the Nile valley, a
circumstance which made evaporation and rain water
decisive factors in the fluctuation of the lake's level.

This fluctuation may also be due to the degree of contact
between the Nile Valley and the lake, Perbaps this is
the most decisive factor, for when the lake is linked
to the Nile its level riscs or drops according to the
lHile at the Basic Bani Sweif region (refer to Figure 4-1).
But, during the eras in which therc was no such link,
the lake gradually dried and the factor of evaporation
became more decisive as it retained only the limited
amount of water obtained through local rains.

It is worthy of mention that there is another
depression south west of Fayoum separated from it by a
thick wall of limc stone, This depression is known as
wadi Hayon, and covers about 15 square kilometers.

4,3 Geological Formation

The borings conducted all over the Fayoum Governorate,
show that the bottom rock of the governorate was formed

in the Iosinic era from lime stone and Marl on top of
which is a recent layer of mud and sand, the maximum
depth of which is 18 meters necar the city of Fayoum.

This layer ranges in depth from O to 6 meters in the other
parts of the governorate as shown in the geological
sectors shown in Figure 4-3,

4.4 Climate

The Fayoum Governorate is known for its mild climate which
is similar to that of Cairo in summer. The average heat

and air pressure in the winter season are somewhat
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different from that of Cairo, while relative humidity
between them differs a great deal, as it is 28% in Fayoum
and 74% in Cairo. As a result, the average annual
relative humidity differs.

Table 4~1 shows the Climatological Normals for
Fayoum in the period from year 1944 to year 1972,

4.5 Administrative Divisions

The Fayoum Governorate is made up of five administrative
centres, namely Abshway, Atsa, Fayoum, Senoures and
Tameya. Both the total area and the cultivable areas
in these districts greatly vary. Table 4-2 shows the
total area, the cultivable area, the barren land, area
of Utilities and number of villages in each district,

4,6 DistPibution of Inhabitants

According to the 1972 census, as shown in Table 4-3,
the number of inhabitants of the Fayoum Governorate is
1,024,000 out of the total inhabitants of Egypt numbering
about 34,133,000 that is 3%.

The inhabitants of the Fayoum Governorate amounting
to 1,024,000 according to the 1972 cemsus, live in 233,000
houses; that is the average family includes 4,4 persons,
and this too is less than the general average in BEgypt.
In 1907 the average members of a Fayoum family amounted
to 5.6,

Table 4-4 shows the number of rustic inhabitants of
the Fayoum Governorate classified according to their
work in the years 1964, 1968 & 1972,

4.7 Irrigotion and Drainage System

The Fayoum Governorate is irrigated by the Nile water
at the Lahoune Barrages through the Bahr Youssef canal
which takes its water from the Ibrahemia canal at Dairoot
city as shown in Figure 4-1 (map).
There are no artesian wells in Fayoum as its soil is
made up of sedimentary materials formed on a rocky land.
Most of Fayoum's soil is porous and its drainage is
good because of the steep slope towards Qarun lake in
the north. For the land level at Laboune is 24 meters
above sea level, and at Fayoum it is 22.5 meters, while
the lake is 44 meters below sea level. That is the
difference between the land level at Fayoum and the level

at the lake is 66.5 meters in o distance not exceeding
40,
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Table 4.2

The Divisions of the Fayoum Governorate Areas
and the Number of Villages in each District (1)

Administrative Cultivable Barren Utilities Total Number
District Area Land : Area of °
(ha) (ha) {ha) (ha) Villages
Abshway 31,506 9,287 2,116 42,909 33
Atsa 33,825 11,646 2,405 47,876 42
Fayoum 24,745 4,695 2,566 32,006 40
Senoures 20,768 2,445 1,540 24,754 26
Tameya 26,916 5,509 2,185 34,580 20
TOTAL 137,760 33,583 10,782 182,125 161
Table 4.3
Number of Inhabitants of the Fayoum Governorate
According to their Sex (Civil and Rustic)
in Years 1964, 1968 and 1972 (1)
Year Sex Civic Rustic Total
Male 95.70 355.20 450.90
1964 Female 95.30 355.80 451,10
Total 191 711 902
Male 105.40 380.20 485.60
1968 Female 105.60 380.80 486.40
Total 211 761 972
Male 113.20 398.50 511.70
1972 Fermale 112.80 399.50 512.30
Total 226 798 | 1,024
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35 kilomecters, which is quite a steep slope amounting

to two meters per kilometer. And as the lands of

Fayoum are in the heart of the desert, some of the water-
ways such as Bahr Wahbi, Al Harage and the major gharak
drain as well as other auxiliary drains arc often filled
with sand,

4,7.1. Major Irrigation Sources:

The Fayoum Governorate is irrigated as we said before by
Bahr Youssef branching from the Ibrahemia cansl at Lahoune
Barrages. Fayoum gets about 65.4% of the total amount
of water at the Lahoune Barrages, while the Giza canal
gets 34.6%. Fayoum gets its irrigation water from two
major branches, Bahr Youssef behind the lahounc, giving
it 70% of the required water, and the Bahr Hassan Wasef
canal giving it 30%. The area of the land irrigated
by Bahr Youssef behind the Lahoune Barrages amounts to
101,187 hectares, Bahr Youssef canal is 24,150 Xilometers
long and it ends at Fayoum, It has 12 branches; Bahr
Wahbi, iarous, Baga, Soliman Dessouki, A'alam, Tenhaha,
Abour Secr, Al Hagora, Senoufer, Kohafa, Dar Al Ramad,
and Senoures. The area of land irrigated by the Bahr
Haossan Wassef canal amounts to 41,598 hectares and it is
about 13.755 Kilometers long. At the end it branches
into two canals Al Gharak, which irrigates 16,682
hectares and is 28 kilometers long, and Bahr al MNaala
which irrigates 24,203 hectarcs and is 59,700
kilometers (Sece Figurec 4-4).

The amount of water which gets into Payoum ranges
from 5 million cubic meters per day in summer and 8 mil-
lion cubic meters during the flood scason., The amount
of irrigation water which the Fayoum Governorate receives
annually amounts to 2 Milliard dubic meters.

4,7T.2. Rotation System:

The rotation system in the Fayoum Governorate is dual,
with seven days high flow, and seven days low flow, for
each half of the total irrigated area, the water duty
for each hectare being 70 cubic meters., Winter rotations
last from 18 Februory to 30 March, summer rotations are
from 1 April to 14 August and nilotic rotations from 15
August to 31 December,

Water is distributed through private joint small canals

so that cach beneficiary would irrigate his land in the
44,
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time suitable for its sizc. de owns the water of his

canal during the set period and he must finish irriget-

ing his land in that period.  This is called the party
systemn and 1ists of the parties are prepared by the
irrigation authority. This system is applied a1l year
round with the exception of the drought season which

jasts throughout January.

The turns system is applied during 511 irrigation
sensons whether, spring summer or Nilotice The only
difference being in the amount of the water duty.

During the summer SenSO0D the water duty per hectare per

day is limited according tc the amount of irrigation

water allotted to Feyoum ond this duty is also subject

to the relative distribution of water, set according to

the amount of water that comes from the lMile in the summer.

However in determining the amount of water nceded for the

irrigation of Fayounm, two factors are taken into consider-

ation:

(1) Most of its land is sand soil which nceds o consider—
able quantity of water.

(2) The amount of salts in the soil is great thus necessi-
tating & large amount of woter for the removal of
thesce salts.

(3) The stecep slope of its lands couses water to drain
directly into Qarun lake so that the cultivable lands
do mot retain their humidity for long. This is another
factor which results in o constant need for irrigation
water,

411 these factors must be taken into censideration
when defining the quota of Fayoum in the relative distri-
bution of +the Nile water in summer, particulorly as all
efforts to find terrestial water which could be used for
irrigation have failed till now. That made the use of
artesian water in the governorate to meet the deficiency
of irrigetion water, quite impossible.

During the summer season when the natural water flow
is abundant in the months of April and May Fayoum's quote
amounts to 5 million cubic meters per 4oy according to
the relative distribution of Nile waters. bLs the total
area of cultivable land in Feyoum amounts to 137,760
hectares, the average deily gquota of irrigation water per
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hectare during these two months is 35 cubic meters.
According to the turn system applied in Fayoum which
provides for the irrigation of land every 14 days, cach
hectarc gets 490 cubic meter every fortnight. This

is much less than the water requirements for the summer
crops which amounts to 950 cubic meters every fortnight.
Thus the irrigation water nllotted for Fayoum during
the months of April and May is sufficient for the
irrigation of half the cultiveble area only, and if

the peasants exceed this amount therce will not be enough
water for the rest of the land, thus the production of
crops would drop.

By June the demand for water increases because of the
planting of rice. This increasec is met by the water
stored by the Aswan Dam. During this month, Fayoum's
quote rises tc 7 million cubic meters per day, and this
amount is completely used. The planting of maize is
thercfore postponed until the Nile floods in hugust.

This causes o drop in the average production of maize

in Fayoum to less than 3 tons per hectare. It is believ-
od that the average production per hectare could be inerease
ed if maize is planted earlier.

The Moheet drain used to have its end at the Bahr Youssof
canal heyond the barrage, and gave 1.5 million cubic meters
to it dailye. This large amount of water in addition to
the already existing waters of Bahr Youssof used to
relieve the heavy demand on water in the Fayoum govern~
orate, But this has been changed in recent years when
the Moheet drain was cxcavated so as to pass its waters
to the Nile, and Fayoum was then deprived of this source
of water. It would be better to give that water back
to the Fayoum governorate so that maize nay be planted
carlier, and its production increased.

During the flood season in the month of hugust demond
for water is at its peck becousc all land is planted with
summer crops such as cotton or Nilotic crops such as
rice and maize. A4t this period, Fayoum needs about ten
million cubic meters doily, but the actual quantity given
never exceeds 8 million. The reason behind this
deficiency in water is that the water level in Uarum lake

may rise.
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4.7.3. Means of Distributing water:

The slope between Fayoum and lake Qarun is, as we said
before, about 66 meters, which is a very steep slope
compared with the short distance between them. Thus
the best method to ensure o fair distribution of water
would be the use of the free steps method. The iron
gotes are not used except ot the mouths of major cancls
such as Bahr Youssof, Bahr Hassan Wasif, Bohr Al Hazla
to the Menya block; and Bahr Wabhbi in front of the rail-
woy block, Distribution of water through these major
canals is done through culverts and pipes beccuse the
water level cannot be kept under control to maintain
the same level by day and night. Most irrigation water
in Fayoum is obtoined cither by gravity commens or by
nesns of water-wheels. Behind each of these mouths there
is o step whose width is proportional to the land area.
To facilitate calculation of the necessary discharges
behind the steps, the depths of water behind them hove
been standarized to 4 thicknesses, cach thickness being
spplied to the appropriate water way to suit the level
of the irrigated soil and the slope of the adjacent land.
These thicknosses ave:

(1) thickness 0,24 meter: could irrigate 200 hectares

(2) " 0.36 " : " " 400 "
( 3 ) " 0.54 no. " i 800 1t
(4) " 0.69 "oy, 1 1] 1200 4]

¥hen the canal branches into smaller ones, distribution
of water botween them is done by a group of these steps
called Nasba and every branch has o certain width repres-
enting the area served,

The direct distribution of water from the branch to the
fields is done through free smell united steps in accord-
ance with the original Nesba at the mouth.  Thus the
total breadth of the steps of openings on the branch is
equal to the breadth of the step of the major opening
and are all designed for one water duty. These steps
of openings are on a straight line parallel to the
designed water level of the water way supplying the
openings.

This ensures that if the woater level rises or falls
in the major stream, it still flows equally into all
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irrigation openings.

This cnsures a just distribution particularly as the
width of euach opening is approximated to the nearest
millimeter according to the land it irripates. This
is contrary to the system applied in other governorates
which provides for coxample the fixing of o 55 cm. pipe;
ten meters lomg for any irrigated area of land ranging
between 215 and 265 hectares. Thus an owner of land
amounting to 265 hectarcs gets the some opening as that
allotted in an arcn of 215 hectares; which is
definitely unfair,

It is customary for cach weir on & public water way
to be provided with o pipe placed on the canal bed level
and ecalled ‘'drinking water pipe' and supplied with an
iron pgnte., The wain purpose of this pipe is to filter
the water at the bed of the water way when it is being
dredged. The opening of these pipes during the process
of irrigation is strictly forbidden as it upsets the
distribution system.

4,7,4, Factors Lffecting o Foir Distribution of Irrigation

Water in the Pavoum Governorate.

In spite of a2ll these precautions for ensuring a just

distribution of water in Fayoum,some foctors remain that

affect justice in distributing irrigotion water, namely:

(s) The sedimentation of silt in the beds of public water
ways or the appearance of islands which make the
water-way narrower, and in turn affect the slope of
water in the region lying between two weirs which
does not maintoin an cqual flow of water at oll steps
of openings to the saome degree. Thus all waterways
must be continually dredged.

{(b) The appearance of weeds in the bed of the waterway
giving the same results, Thus, each irrigation centre
should be supplied with teams to remove these weeds
as soon as they appear.

{(¢) The beneficiaries commit a large number of contravent-
ions cither by moking additional openings next to the
ones allotted to them, or by making holes in the
buildings of weirs. These contraventions arc importe
ant clements which disturb the turns system. This

is whot drove the Ministry of Irrigation to punish
49,



those beneficiaries who committed such
contraventions by making them pey the expenses of
closing the opening and lining it to a distance
of 20 nmeters on both sides with stomes and mortar,
even if the place has no buildings. A
contravention might cost $2000C but this system

is no longer applied.

(@) Giving licence to some of the beneficiaries planting
rice to put down additional pipes. This greatly
prejudices the ajust distribution cxectly as
contraventions do. It would be better to raise
the water level in the waterway which is used by
those planting rice. This would be better than
using additional pipes, thus giving formers an
equnl chance to use this woter either in planting
ricc, in planting moize ecarlier than August, or in
improving summer cultivation.

(¢) The drinking water pipes which are put at the control
weirs become 5 source of upset in the water distribut-
ion systenm if they ore badly used and arc opened to
allow the flow of more water thoan that at the steps
of the weirs. These pipes should be continuously
supervised to prevent their opening.

(£) Some water woys are sometimes filled with sond, o
matter which impedes irrigation.

A1l these factors may prevent the end weirs from receiv-

ing their full quote of irrigation woter. It has been

noticed for example that some comals give a duty of 43

cubic meters per hectare daily, and by these factors the
wanber duty which renches the cnd weirs is 15 or 16 cubic
meters only per hectare daily. This means cither leaving
some of the cultivable area uncultivated or deficicncy
in its production. If these defeets could be combated,
no irrigation system would be better than thot ot Fayoum.
It is noticcable that Ministry of Irrigation does nob
have full control over private joint irrigation cancls
excent as regards their months only. For it provides
these openings with weirs of a limited volume which ensures
a proper quota of water, The beneficiarics using these
joint private irrigation conals are left to prepare the
openings which feed their lands as they deem appropriate

(=]
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so lonpg as the distribution of water bebween them is

fixed nccording to tables, kept by the central adminis-

tration men, who are responsible for their implementation.
These tables determine the poriod in which each

beneficiary becomes oxclusively in full control of the

irrigation canal wotoer, The pericd nllotted to cach

bencficinry is determined according to the nrca of his

land, If tho sun of the land irripated by the canal

is 200 hectares for example, then ench hectarce would

get 50 minutes in the high flow period which lasts for

7 days. The man who ans 2.5 hectores gets only 2 hours

of irrigation during the high flow, The table determinces

>

the time of thesc twe hours. They may be from 12 midunight

to 2 in the eorly morning. If the beneficiary does not

use his share of

woter during his two hours, he loses his
right and his successor on the toble is cntitled to use
this water from 2 o'clock. This issuc is worthy of
notice, for urgent circumstonces moy prevent the forumer
from getting to his ficld in the fixed hour, and o former
with large property who sends onc of his helpers to use
the irrigation water during his set tinme, may be hormed
as o result of the carclessmess of this helper, or his
collusion with others to scll them this irrigation water.
This not only harms the land owner but offccts the
production. Thus it would be botter if these private
joint irrigation canals whose scope of irrigated land
exceeds 100 hectares, be transferred into public waterways
so that cach beneficiary may ecasily usc the opening
which is specificd for the permonant irrigation of his
land. This could be achieved if o certain cmount of
nonay is allotted for this purposc in the budgets of the
next 10 yeors.

The high londs which are not irrigated by the flush
system are irrigated by the Boaring Wheels or by o water
wheel turned by animals or by simple lifting instruments.
The Roaring Wheels are whecls turned oubomatically by
wateor falls at 'Hosbas' cstablished on canals and
constantly turning so long as the water is folling.

Water fnlls are also wsed in running mills,
The steps established on the major woaterwny oare

supplied with pipes with iron gates which are fixed in
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he step at the bed of the waterwey. These pipes are
never opened except in casecs of urgent emergoncy when

the canals are draedoed, or for the anintainance of

industrinl works, They are likewise opened during

the drought, or bhe rice cultivation scasons.

4.7.5. Drainuge,

Droinage of most of the land of the Payoum Governoratoe
is done by flush drainnge throush two drains which nre
two ancient natursl creckss; A1 Bats and AL Vadi drains
both flowing into Yorun lake. The first droins 57,480
heetares, the second 73,530 (Bee Fipure 4~5).

It is worthy of mention that the anount of drainage
water which flows into the luke annually amounts to 350
million cubic metvers, Al phorals region does not apply
the natural flush draincge systowm because of its deep
low level, thus the Ministry of Irrigstion has built
three drainnge stations to take the drainuge water to Al
Wodi drein. These hove been designed to take the water
through punys and make it flow with natural end reasonable
slopes parallel to Al Wodi drain which has very steep
slopes. When the water reaches Al-lioktallate (lying
about 10,300 kilometer from the lost pump), we find that
the level of the transferred weter has roached Zero or
is exactly at sea level, while the surface of 41 Wadi
drain is 2% moters below sen leovel. The Ministry of
Irrigation has meters of difference in water levels and
the produced water falls are used in clectricity

generation,
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CHAPTER 5
RECURRENT COSTS AND BENEFITS FOR THE
ESTABLISHED IRRIGATION PROJECT IN THE FAYOUM
GOVERNORATE |

5.1 Recurrent Costs,

As we said before, in every governorate in Egypt
there is a general administration for irrigation which
belongs to the Ministry of Irrigation. This adminis-
tration is responsible for the maintenance of canals,
drains and irrigation structures in that governorate
and also for distributing water between the farmers.

In the Fayoum Governorate, there is a general adminise
tration for irrigation responsible for the previous
items,

Also, in every governorate, there is a general
administration for agriculture belonging to the Ministry
of Agriculture and this administration is responsible
generally for agricultural production in that governorate,
for guiding the farmers in choosing suitable crops, for
the different types of soil and for +he selection of
crop rotation etc., (refer to 2.1,2). In the Fayoun
Governorate, there is o general administration for
agriculture responsible for the previous items.,

If we make a comparison between the recurrent costs
of the old agriculiural lands and the recurrent costs of
the new agricultural lands, we will notice that the
recurrent costs of the old lands is very much less than
those for the now lands, When we refer to Chapter 3
we find that the rate of annual recurrent costs'expended
by The General Egyptian Orgonization of Cultivetion and
Development (GEOCD) for +the new land is 267.32/he (see
Table 3-2), and when we refor to this Chapter (Chapter
5) we find that the wihole annual recurrent costs expended
on the old lands by both The General Administration of
Irrigation and The Genecral £dministration of Agriculture
of the Tayoum Governorate is #11.59/ha. (see Table 5-14),
The reason for +that great difference in expenses refers
to the fact that, in the case of newly cultivated lands,
the Government ig fully responsible for the management
of the projects, This needs a large number of agronomists,
engineers and workers of different standards, whether that
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of the sector, farm or agricultural unit (as indicated
in Chapter 3), This large number of employees entails
the increase of Government expenses, with regard to
salaries, transport allowances, for inspection, fuel
copsumption and cars, etc. - a factor which causes this
evident rise in annual expenses., 48 regards the al-
ready cultivated lands in individual ownership, the
Government function, in this case, is of o supervisery
nature to be practised over major works only.

However, we are interested here to know the annual
recurrent costs of both the general administration of
irrigation and the general administration of agriculture
in the Fayoum Governorate,

5.1.1. The General Administration of Irrigation:

Figure 5-1 shows the arrangement of The General
Administration of Irrigation in the Fayoum Governorate.

4s we see, the head of the administration{an irrigation
enginecr) is calléd the General Manager and he works with
the help of some irrigation engineers.

The administration is divided into two departments one
of them is for the East Fayoum and the other is for the
West Fayoum. The head of each department is called the
Irrigation Inspector. Each department is divided into
four irrigation centres, the chief of each centre is an
irrigation engineer and he is responsible for the
different irrigation works in his centre.

However, The General Administration of Irrigation in
the Fayoum Governorate consists of:

(1) 22 irrigation engineers,

(2) 2 mechanical engineers.

(3) 32 technicians, such as draftsmen and caligraphists.

(4) 89 vocationals, such as drivers, painters and

mechanics.

(5) 464 service men, work in the general administra-

tion, in the irrigation centre and rest houses,

There are some transports, excavators and irrigation
machines in the Administration which are shown in Tables
5~1, 5=-2, 5~3 successively.

It may be observed that the said administration has
a staff of 22 civil engineers, including those of senior
posts, such as the General Manager, his Deputy, Inspectors
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Table 5.1
Transports Found in The General Administration of
Irrigation in the Fayoum Governorate (6)

Type Number Model Fitness % Use
Ford Limousine 1 1955 65 For Engineers Movements
Ford Station 1 1966 65 For Engineers Movements
Russian Jeep 4 1966 50 For Engineers Movements
Russian Jeep 3 1966 80 For Engineers Movements
Fargo 1 1951 55 For Transferring Provisions
Ford Pick Up 1 1963 35 For Transferring Provision
Ford Pick Up 1 1954 50 For Transferring Provision
Jeep Wiles 1 1950 45 Fér Transferring Provision
Scoda Truck 1 1966 65 For Transferring Provision
Ford Truck 1 1966 50 For Transferring Provisior
Table 5.2

Excavators Found in The General Administration of
Irrigation in the Fayoum Governorate (6)

Type Model Number Fitness %
Big Polish 1966 g 65
Big Polish 1955 2 55
Small Polish 1966 3 60
Big English 1950 2 65
Small English 19850 2 65
Russian 1960 1 850
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Table 5.3

‘rrigation Machines and Other Equipment Found in

The General Administration of lrrigation

in The Fayoum Governorate {6)

Kind Type Model Number
frrigation Machine Egyptian 1967 3
Irrigation Machine American 1949 1
Irrigation Machine German 1950 1
trrigation Machine English 1945 1
trrigation Machine Russian 1960 5
Lighting Machine English 1945 1
Turning Maching Egyptian 1968 1
Drill Roman 1957 1
Whetstone Russian 1965 1
Battery Charger Russian 1966 1
Electric Welding Apparatus Russian 1961 1
Oxyacetaline Welding App. French 1985 1
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and Managers of Works, It would be better to increase
this number to 30 civil engineers, in order that every
irrigation centre be staffed with 2 engineers instead
of one, as the case is now, to supervise its irrigation
works,

The phenomenon of the shortage in the number of
engineers is common in irrigation circles in all the
Governorates of Egypt, as well as in other authorities,
This is due toc the fact that they are badly needed in ‘
all sectors., This is contrary to the case of
agronomists, enfaged in agricultural circles, where
they are available in excess numbers, as indicated in
the following few pages,

It may be recognised from the previous tables, that
most of the cars, excavators and irrigation machines,
stocked at the administration have been in use for much
longer than their economic life, For example, it may be
observed that some of them have been used for more than
twenty years. This, of course, results in huge annual
expenses incurred for their operation and maintenance,
Thus, it will be more profitable if they could be dispensed
with and replaced by others, However, various studies
were conducted by the Eg&ytian Government to remedy such
a state of affairs in ali Ministries and Government
Departments. Such studies deal with both the technicel
and economic points of view. The first aim was to
determine how to keep a Government machine, or car, in
good condition, for the longest possible period. It
has practically been proved that this cannot be achieved
other than by drawing the attention of workers and drivers
to the importance of the good use of the machine or car.
Meanvhile, steps were taken to realize this aim. As
regards cars, for example, the idea of giving, free of
charge, the Government car, after a period equivalent
to its-economic life, or one or two years later, into
the possession of the driver who works on it, came to
mind,  This, in fact, promotes the driver's efforts and
care to a maximum, in order to keep the Government car,
he works on, in good condition, because he knows that
it will be his own property, after a few years. As

regards the other machines, financial gratuities were
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earmarked to be paid, in case their maintenance costs
foll, to their operating mechanicians, In general,
the Egyptian Government should issue instructions to
the authorities, under its control, to dispense complet-
ely with any ecar or machine, beyond its economic life,
and replace it with a new one, in order to save the
annual recurrent expenses,
However, the average annual recurrent costs of the
Administration of Irrigation is equal to $688,255 =
#5.00/he as follows:
(a) Voges = $238,150 = $1.73/ha (details are shown
in Table 5-4)

(b) irrigation and dreinage works = $129,644 =
$0.90/ha (details are shown in Table 5-5)

(c) service expenditures = $305,750 = £2.22/ha
(details are shown in Table 5-6)

(d) Costs of materials = $14,671 = $0.11/ha

(details are shown in Table 5-7)

5.1.2. The General Administration of Agriculture

Figure 5-2 shows the arrangement of The General
Adpinistration of Agriculture in the Fayouw Governorate
a8 we see, the head of the administration is an
agronomist called the General Mapager and he works with

the help of two assistant Monagers and some agronomists.

This administration is devided into “ive centres
namely: Tameya, Senorus, Abshway, Atsa and Fayoum.
The head of each centre is called the Inspector and he

works with the help of two agents and some agronomists.

However, The General Administrotion of Agriculture in
the Goyoum Governorate consists of 1352 employees os
follows:

(1) 239 agronomists.

(2) 4 lawyers.

(3) 5 administratives.

(4) 57 clerks.

(5) 875 technicians.

(6) 74 skilled.

(7) 98 unskilled.
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in the Fayoum Governorate (7)

Table 5.4

Annual Wages of Employees in The General Administration of Irrigation

1
Job Civil Mech. Clerks | Tech- Skilled | Un- Total Cost
Engineer | Engineer nicians skilled
Financial
Category \
First N 1 3,500
Second 3 3 7,500 |
Third 5 5 10,000
Fourth 8 8 12,000
Fifth 1 1 1,125
Sixth 1 1 2 4 8 8,000
Seventh 3 1 3 6 2 15 11,250
Eighth 15 9 29 53 2,650
Ninth 30 13 58 101 42,925
- Tenth 464 464 139,200
Total 22 2 50 32 89 464 659 238,150
Total / ha 1.73
Table 5.5

Annual Recurrent Cost of Irrigation and Drainage Works of
The General Administration of Irrigation in the Fayoum Governorate (7)

us. g

Improving irrigation and drainage system 94,313
improving irrigation and drainage openings 3,659
Constructing bridges on water ways 21,276
Construction and demolition of weirs 5,460
Obtaining and operating parts for mouths of canals 4,236

Total 129,644

Total / ha 084
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Table 5.6
Annual Services Expenditures of The General Administration of Irrigation
in the Fayoum Governorate (7)

us. g
(1) Transportation and Communication:
Transport of equipment 178
Transport of employees and labourers 5,179
Fixed inspection allowances for engineers 8,524
Telephone, telegram and mail 8,233
{2)  Maintenance Expenses:
Maintenance and dredging for water ways 265,380
Maintenance and restoration of buildings 1,505
Maintenance of roads, bridges and banks 480
Maintenance of equipment and machines 11,579
Maintenance of means of transportation 3,647
Maintenance of furniture and other office equipment 144
{3}  Varied Service Expenditure:
Printing costs 115
Publication and advertisement costs 416
Subscription to newspapers and magazines 56
Aids given on occasions such as feasts and burials 324
Total 305,760
Total / ha 2.22
Table 5.7
Annual Costs of Materials of
The General Administration of lrrigation in the Fayoum Governorate{7)
Us. g
Fuel, Oil P
il and Power 9713
Spa i i
pare parts and maintenance materials 2442
Water and {i
ight 1,820
Station
ery 99
Furniture and cooling and heating apparatus 357
Equipment for gardening and other impiements 240
Total 14,671
Total / ha 0.11
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There are some transports in the administration shown
in Table 5-8 and Table 5-9.

As regards the 239 egronomists available within the
agricultural circle, 20 of them occupy senior posts,
such as the General Manager, his Assistants, Inspectors
and Sub~Inspectors. The other 219 agronomists are
supposed to be specially assigned for field inspection
to advise and instruct the farmers in all that concerns
agricultural affairs. They should alse supervise

and control the execution of Government instructions,
with regerd to the various cultivations, and perform
all the other supervisory works. There are also, as
already mentioned, 875 technicians, who assist end

participate in such works.

In view of the fact that the cultivated area in the
Fayoum Governorate covers 137,760 hectares, this means
that an agronomist and 4 technicians are assigned for
the supervision of cultivation in every stretch of 629
hectares. In our opinion, this number exceeds that
required. In fact, one fourth of this number of BETONO0™

mists and technicians is quite sufficient.

It may be noticed, from Tables 5-8 and 5-9, showing

the number of cars and motor-cycles available at the
administration, that the number of cars is 21 and the
motor-cycles 51. Such cars and motor-cycles are supposed
to be used for the field inspection of all areas. If it
is assumed that there are 51 agronomists and technicians
using these motor-cycles, a car will be assigned for every
50 persons, out of the remaining number of staff, and this
rate is aobnormal. In our opinion, this does not represent
a shortage in the number of cars and motor~cycles, but an
evident excess in the number of agronomists and techni-

cians.

The phenomenon of employing excess numbers of agronomists
and agricultural technicians is common in agricultural

circles in all Governorates of Egypt.
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Tabie 5.8

Transport Found in the General Administration of Agriculture

in the Fayoum Governorate (8)

Type Model Number Use
Chevrolette 1956 1 For Agronomists Movements
International Pick Up 1961 5 For Agronomists Movements
Ford Pick Up 1956 3 For Agronomists Movements
Studebaker Pick Up 1958 2 For Agronomists Movements
Russian Jeep 1966 2 For Agronomists Movements
International Truck 1962 1 For Transferring Provisions
Fargo Truck 1962 1 For Transferring Provisions
Dodge Truck 1951 2 For Transferring Provisions
Russian Truck 1961 2 For Transferring Provisions
Times Truck 1962 1 For Transferring Provisions
Russian Truck 1962 1 For Transferring Provisions
Table 5.9

Motor-Cycles Found in The General Administration of Agriculture
in the Fayoum Governorate (8)

Type Number Use
With Side Car 10 For Agronomists Movements
B.S. Single 11 For Agronomists Movements
Gawa Single 30 For Agronomists Movements
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This is due to the great numbers of agronomists who
annually graduate from the universities and Agricultural
Institutions, and the Government responsibility to find
posts for all of them - a situation that leads to this
over-cmployment phenomenon,
The tendency now prevailing in the Government is to
dispense with the services of these excessive numbers
of agronomists and technicians, and put into their
individual possession a stretch of the newly cultivated
lands, in order that they themselves cultivate same
and apply the latest modern methods of cultivation,
they studied at the universities and institutions.
This, of course, will lecad to the increase of the land
productivity, and offers a useful job to such graduates,
Moreover, it will also result in the reduction of the
annual recurrent expenses, which the Ministry of
Agriculture incurs to pay their salaries,
What was said about the General Administration of
Fayoum Irrigation, with regard to using old-fashioned
cars and machines, should also be said here about the
Agriculturcal Circle, where such cars have becn in use
for nearly 20 years. Such usage is absolutely
uneconomic.  The Government should pay attention to
this fact, issue instructions to dispense with these
cars and equipment, the economic life of which has
gone far beyond the usual known limits, and replace
them by other new ones. This will, undoubtedly,
lead to minimizing the annual maintenance costs,
However, the average annual recurrent costs of the
administration is equal to $908,054 = $6.59/ha as follows
(a) Vages = $238,158 = $6.,15/ha (details arc shown in
Table 5-10)

(b) Service expenditures = #37,377 = $0.27/ha (details
are shown in Table 5-11)

(¢) Costs of materials = $23,552 = £0.17/ha (details
are shown in Table 5-12)

The total annual recurrent cost of both the General
Administration of Irrigation and the General Administration
of Agriculture is equal to $1,291,779 = £9.38/ha (details
are shown in Tables 5-13 & 5-14)

66,



Table 5.10

Annual Wages of Employees in the General Administration of Agriculture

in the Fayoum Governorate {9)

2
5 > £ . g £ 3
O < - < G = 7] -] e o3
First 1 1 3,500
Second - -
Third 8 1 ! 18,000
Fourth 9 1 10 15,000
Fifth 26 5 31 34,875
Sixth 54 2 2 1 53 110 | 110,000
Seventh 141 2 1 10 195 i3 361 | 270,750
Eighth 43 611 50 3 707 | 353,500
Ninth 3 11 8 22 44 18,700
Tenth 3 73 76 22,800
Total 239 4 5 57 875 74 98 1,352 | 847,125
Total / ha 6.15
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Tabie 5.11
Annual Service Expenditures of The General Administration of Agriculture
in the Fayoum Governorate (9)

Us. g
(1) Transportation and Communication
Transport of equipment . 2,495
Transport of employees and labourers 22,988
Telephone, telegram and mail 1,750
{2) Maintenance Expenses
Maintenance of water ways 60
Maintenance and restoration of buildings and constructions 288
Maintenance of equipment and machines 160
Maintenance of means of transportation 3,043
Maintenance of furniture and other office equipment 215
{3)  Varied Service Expenditures
Printing, publication and advertisement costs 428
Subscription to newspapers and magazines 25
Aids given on occasions such as feasts and burials 275
Other expenditure 5,650
Total 37,377
Total / ha 0.27
Table 5.12
Annual Cost of Materials of The General Administration of Agriculture
in the Fayoum Governorate (9)
Uus. g
Fuel, Oil and Power 13,005
Spare parts and maintenance materials 5,750
Water and light 1,873
Stationery 1,188
Furniture and cooling and heating apparatus 1,363
Equipment for gardening and other implements 373
Total 23,652
Total / ha 0.17
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Table 5.13
Total Annual Recurrent Cost of both The General Administration of Irrigation
and The General Administration of Agriculture
in The Fayoum Governorate {9)

us. §
—
Administration of
frrigation Agricutture Total
ttem

1 Wages 238,150 847,125 1,085,275
2 trrigation and Drainage Works 129,644 — 129,644
3 Service Expenditures 305,760 37,377 343,137
4 Cost of Materials 14,671 23,562 38,223
Total 688,225 908,054 1,696,279

. Table 5.14
Total Annual Recurrent Cost / ha of both The General Administration of lrrigation
and The General Administration of Agriculture
in the Fayoum Governorate (9)

Us. g

Administration of lrrigation Agriculture Totat / ha

{tem

1 Wages 1.73 6.15 7.88
2 trrigation and Drainage Works 0.94 —— 0.94
3 Service Expenditures 2.22 0.27 2.49
4 Cost of Materials 0.11 0.17 0.28
Total / ha 5.00 6.59 11.69
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5.2 Apricultural Productiorn and Sale Price in the

Fayouwn Governorate,

5.2.1. Crop Rotation:

The basis of establishing the annual area cropped is
first, the water wailability and secondly the selection
of a suitable crop rotation, having regerd to both
ecological and human factors. The ecological limita-
tions are probably the rore cosily determined. The
development of a cropping pattern can umerely reflect
the analyst's best judgment as to what is feasible in
the light of demand and changes in cultivation practices.
In many cases it may be desirable to plan initially on
introducing as little change as possible into the present
systen of agriculture; this wmay not be the best tech-
nically possible, but it tends to facilitate the trans—
ition frowm dryland farming. Also it may be the best
feasible pattern baving regard to the time eleument.
Undiscounted benefits may be sualler but discounted
benefits larger if a cropping pattern is adopbed which
provokes amongst ferwers the least resistance to change.
The turns irrigation system in the Fayoum governorate

is dual, with seven days high, and seven days low for
cach half of the totsl irrigated area. The water duty
of each hectare being 7O cubic neters. Winter turn
starts from 16 February to 30 March, Sumuer turn starts
from 1 April to 14 August, Hilotic turn starts from 15
&ugust to 31 Decewber. The Crop rotation for the main
crops cultivated in the Feyoun Governorate is shown in
Figure 5-3.

5.2.2. Cropped Arec:

There is a whole series of definitions in current usage

relating to the area served by an irrigation scheii®e

Gross Area: is defined as the total srea within the
extrene limits set for irrigation by a project. This
area may include land which is neither coumonded
(by the canal system) nor culturable, zs well as land
which is unsuitable for irrigation.

Gross Commended Areas: is that portion of the gross area
which is commanded by flow irrigation.

Culturable Commanded Area: is that portion of the
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Figure 5_3

Crop Rotation in Fayoum Governorate
© e
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1 Wheat

21 Barley

31 Beans

41 Fenugreek

5| Continual clover

6] Instigation clover

7| Winter vegetables

8 Cotton

g Summer Rice

10 Peanuts

1 Summer IndianMillet

121 Summer Syrain Maize

13] Summer Vegetables

14 Fruits

15| Nilotic Rice

16 Nilotic Indian Millet

17| Nilotic  Syrain Maize

18| Nilotic Vegetables
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gross commanded area which is suitable for
cropping and thus excludes villages, grave-
yards, roads and canals, etc,

hArea Irrigated: is the area of land that receives

water in any one year. This may excced the area
actually sown or cultivated.

Cropped Area: is the area of crops grown each year,

Cropping Intensity: is the ratio of the sums of the

cropped areas each year to culturable commanded
Area,

While all of the above terms are of importance in the
design of irrigation schemes, the two most important
from the point of view of project evaluation techniques
are: cropped areas and cropping intensity., Table 5-15
represents cropped areas and cropping intensity in the
Fayoum Covernorate from year 1951 to year 1972,

We notice from that table that the greatest areas is
cultivated with clover (which is used as a food for
aninals) then syrien maize, wheat and cotton. In the
year 1972 for example we find that the areca cultivated
with clover in the Fayoum Governorate reached 59,200 ha
and the areas cultivated with syrian meize, wheat and
cotton reached 40,600; 31,100 and 31,100 ha successively.

We notice also from that table (5-15) that the average
cropping intensity in the Fayoum Governorate is 1.78
between years from 1961 to 1972,

Every year, the Egyptian Government should issue
periodical decisions, defining the areas where wheat
and cotton crops are to be cultivated. In the meantime,
such areas should be distributed to the various
localities throughout the Republic, due to the
significent value of these very same crops.
Consequently, cultivators will be obliged to execute the
Government instructions, with regard to the areas where
they must grow cotton and wheat every year, Agricul-
tural circles in governorates should have supervision
and control over the execution of these instructions.

As regards the other crops, cultivators should be free
to assign every year the areas of their cultivation;
but with some coordination cn the part of agricultural

circles in the Governorates. The extension of these
T2,
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areas, which are cultivated yearly, depends on the price
of erops in ﬁhe previous year, For example, if the price
of peaputs,in one year, is high, cultivators are encouragm-
ed to increase its cultivated area in the following year,
The case is the same with other crops. Sometimes, the
Government issues decisions prohibiting the growing of
certain crops in certain areas, due to special circum~
stances connected with irrigation and drainage, or, to

. various envirommental conditions. In Figure d=fty show-
ing the major cropped areas in the Fayoum Governorate,
during the period from 1961 to 1972, vibrations in all
cropped areas, during various years, may be recognized,

It may also be observed that the stress of these vibra-
tions decreases with regard to cotton and wheat crops,

the assignment of whose areas is subject, as already
mentioned, to the Government control and runs with %he
countries requirements of the produce as well as w1th

the import and export conditions of the year,

5.2.3. Yields :
Projections of the expected increase in crop ylelds over
time, which constitute a vital part of the progect
evaluation procedure, are frequently hampered by tée
lack of reliable historicel statistical data pertinent
to the area. This is particularly true of the develop-
ing countries where the stutistical date, even if dvail-
able, are often unrelable. A procedure frequently -
adopted in these circumstances is to base the projections

on statistical data obtained from other countries.

Table 5-16 represents the different yields per cropped
heetare in the Fayoum Governorate from the year 1961 +to
the year 1972, we notice from this table that the yield/ha
for all crops is swinging between high and low from year
to year but by low percentage, i.e. we could say that

the yield/ha in the Fayoun Governorate is approximately
constant for the different crops in the different years,

and this is natural for the old agricultural land as it

T4.
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The Major Cropped Areas in Fayoum Governorate
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has reached ao point of fertility where its annual
production is nearly comstant. But there are some
factors such as weather and the quentity of blights

which may affect the crop production.

We notice os an example from Figure 5-5 that the
productio: of cotton in the Fayour Governorate im

the year 1972 is noticably lower than its production
in the year 1971, the yield was 4.17 ton/ha in the
year 1971 and it dropped to 1.82 ton/ha only in the
year 1972, the reason for that drop is the cotton worm
which is a great danger to cotton production in Egypt,
but this noticeably great drop is a very special case
as the cotton worm was to be found in great quantities
in the year 1972 and in a surprising shape that lowered
the production. ¥We counsider also that the comparison
between cotton yield in the year 1972 and its yield in
the year 1971 is not at all representative because the
cotton yield in that year gave o remorkable amount in

the high production.

We notice in the relevant tobles of crops that we
nentioned vegetables and fruits cultivoted in the
Fayoum Governorate as a whole and we used average values
of yields and sale price etc. We wish to mention here
that the most important vegetables cultivated in the
Fayoum Governorate are Tomato, Cabbages, Okra, Pepper ,
Felon and Cucumber, and the nost important fruits
cultivated in that Governorate are Dates, Oranges,

Lenons, Grapes, Mongo and Apricots.

Table 5~17 represents total yield of the different
crops cultivated in the Payoum Governorate in years

frowm 1961 to 1972.
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5.2.44 Prices of Agricultural Output.

The value of agricultural output is usually converted
to monetary units by using the local market or farm-
gate prices, except in the case of export crops for which
export prices are comsidered, The local market prices,
however, are frequently distorted by a moxe or less
elaborate set of constraints in addition to which
variation in transport costs and malfunctioning of the
distribution system can introduce further abnormalities.
It is evident that, from a national point of view,
investment decisions based on such distorted prices may
prove to be misleading. Also, local market prices
are subject to seasonal veariation unless adequatbe
storage facilities are available to regulate the flow
of commodities according to market requirements.
Market prices, even if not basically distorted, have
therefore to be carefully analysed.

To overcome these difficulties shadow prices,
based on import or export prices, are frequently
developed whether or not the output in question is
intended for export or actually to displace imports.
In arriving at the shadow prices or, in the case of
export crops, their value, it is necessary to include in
the export price the cost of transport to the port of
shipment, (the f.o.b. price is strictly speaking required).
Here again, however, it is nccessary to ensure that the
real costs are used and not the costs in items of ﬁarket
prices.,  For instance, if transport facilities are not
fully utilized and the cost of additional transport is
consequently very small, only these small costs should
be deducted and not the perhaps much higher freight
charges actually paid, In other instances the adjﬁst»
ment necessary may be in the reverse direction. The
established transport charge may for political or other
reasons be such as to favour unduly the conveyance of
agricultural commodities. In this case the analysis
should take into consideration the real cost of trans—
portation and should not be based on the subsidized rates,

However, agricultural world markets are also subject
to distortion through quotas, subgidies, international
agreements, regional preferences etc., and in the case
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of commodities of a purely 'mational' characher relevant
international (border) prices may be impessible to
establish.

It is thercfore considered that the local market or
farm~-gate prices will in mearly all cases provide the
most meaningful basis of evaluation, and may be adjusted
if necessary to take account of any distortious,. The
degree to which such distortions exist should be assessed
in the light of export or import substitution prices.

Forecasts of future price levels are sometimes
developed as they are redquired by legislation to evaluate
the stream of benefits over time. Such forecasts,
however, are difficult particularly in respect of
international commodities and may be subject to a
considerable margin of error. Frequently it will be
found that changes in relative prices may cause a change
in the cropping pattern and this secondry effect may
compensate for changes in price level.

It must be borne in mind that what is required is a
forecast of amy variation in the true value to the
nation of the particular commodity, and not an estimate
of possible changes in the price that the former will
in fact receive for his crop. Thus it would appear to be
more reasonable to prepare forecasts of supply and demand
for the particular crop concerned in order to assess
whether the true value of a unit of the scheme's output
will alter when taken within the context of the national
cconomy and population growth, Within this framework
it is felt that in most cases present-day prices will be
found to be an adequate representation because it is
unlikely that national agencies will purposely plan for
deficiencies in food production to such an extent as to
cause marked increase in the 'value' of particular
agricultural commodities,

Table 5-18 shows the Farm~Gate Price of the different
crops cultivated in the Fayoum Covernorate during the
period from 1961 to 1972. It may be observed, from this
table, that the prices rise from one year to another,
This is a normal thing, and is due to the annual increase
in labour wages and the rise in prices of machines,

pesticides, ete, In case a comparison, between the 1972
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prices and those of 1961, is made, a big difference may
be clearly noticed, For example, the price per ton of
onions, reached in 1972, more than twice and o half that
of 1961, as indicated in Table 5-18. Meanwhile, the
| price of one ton of peanut, amounted, in 1972, to more
than double that of 1961, while the price of one ton
whether of barley, rice, Indian millet, Syrian maize and
sesame, rose, in 1972 to mcre than one and a half times
that of 1961. However, it may be noticed, in this table,
that in a few cases, the price per ton of a certain crop,
in one year, falls below that of the year before, For
example, the price per ton of wheat reached in 1967,
$88.5 and, then in 1968, it fell to #76.5 and so does
the price per ton of barley, in 1967 it amounted to
$108,75 and then decreased in 1968, to $76.25. This
is due to the fact that although crop prices rise, as a
result of the increase in wages and prices of materials,
yet there are other factors; the value of such an increase
hampers its occurrence, or leads to a reduction, such
as marketing conditions, offer and demend, and the
quantity, etc, However, the common feature is that
prices are continually increasing.

Table 5-19 and Table 5~20 represent the Gross Benefit
and the Total Gross Benefit for the different crops
cultivated in the Fayoum Governorate. We note from
this table that the greatest values of the Gross
Benefit resulted from cultivating vegetables, fruits,
onions and cotton. For example, in the year 1972, we
find that the values of Gross Benefit from cultivating
vegetables, fruits, onions and cotton are 51,802; 1,208,10;
645.70 and 606.70/ha respectively. This is does not
mean that those yields are greater in benefit for the
farmer, because we have to obtain the Farmer Benefit
after subtracting the On-Farm Costs for the different
Crops.,

The Tables from 5-21 to 5-35 represent the Cropped
Areas, Agricultural Production, Farm-Gate Price and Gross
Benefits for the different erops cultivated in the

Fayoum Governorate in the period from 1961 to 1972,
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5.3 On~Farm Costs

The study of the On-Farm Costs of the different agricul-
tural crops aims at reaching o general average of the
On~Farm Cost for each c¢rop each year.

The studies related tc the On-Farm Costs constitute
one of the most important subjects in economic research
and help draw up the policy of agriculture. In the
governorates of Egypt, employees of the Ministry of
Apriculture collect data on the cost of production of
each crop from the field by asking o number of farmers
in every centre of the governorates, so that they may
represent all the cases in which cost of production
varies from one crop to another. This means that one
and the same agricultural operation may be carried out
with diverse means of ploughing. Thus, there may be
areas in which this process would be carried out
mechanically, and where it is carried out by means of
cattle, with the result that cost differs in both
situations, Therefore, data are compiled from farmers
whose lands are ploughed mechanically and others in
which this is done by means of cattle, and on the basis
of the area which is ploughed mechanically and that
ploughed by cattle, it becomes possible to find the
average cost of ploughing a upit orea,

What is said of ploughing may also be said of irrigat-
ion, for some areas at the centre are irrigated by fall-
ing waters and others by manpower. The latter may use
the sakieh, or the Archimendan screw or machines etc.
and expenses vary in each case, This is taken into
account when selecting the sample of farmers who will be
questioned by the employees in charge of ascertaining
the cost of irrigation per Unit area for any crop, and
on the basis of the area which is irrigated by one of
these methods, it would be possible to find out the
average cost of irrigation per Unit area, as well as
the cost of fertilization, Thus, for each crop the
fertilizer used differs as well as the amount used per
Unit area whether for small or large land-owners, All
these are taken into account when selecting the sample
of farmers from whom the data on average fertilization
will be taken, and from these date it will be possible
to find the average amount of fertilizers used per
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Unit area in small handholdings or large handholdings
separately. On the basis of the area of land cultive
ated by each group, it would be possible to find the
general average of fertilizers used for a erop in the
centre as a whole. Threshing and sowing are also
among the agricultural operations which may be conduct—
ed by manpower or cattle or threshing machines, but
expenses vary in each case, Thus, the sample of farmers
selected is taken from those who use various methods
and on the basis of the area grown in the centre with

a certain crop and on the basis of the method used,

it would be possible to find the general average of
cost for this operation per Unit area.

The final results are recorded on o statistical form
in each centre of the governorate, indieating the
average cost of each of the agricultural operations
including ploughing, irrigation and fertilization.

An overall statistical form is laid down for the
governcrate indicating the average cost of each
operation on the level of the governorate in generacle

Figure 5-6 shows the number of agricultural-working
days, with regard to men and boys, during the various
months of the year, Prom this figure, it may be seen
that the biggest number of agricultural-working days,
with regard to men, come within the months of May and
September, every year, and, as regards boys, they fall
within the months of June, July and September, This
is because in May, June and July, work is at full swing
in resisting cotton pests, and this needs a large
number of men and boys to fulfil, In addition to this,
the month of September, every year, is the time of
harvesting cotton crop, which also needs o large number
of men and boys. This, in turn, leads to the rise of
wages of agricultural workers, during these very same
months more than at any other time in the whole year.

The same Figure also shows that the least number of
agricultural-working déys, with regard to men and boys,
comes within the months of December and January, due to
fewer agricultural functions, such as the irrigation of
vheat and harvesting some clover, during this time of
the year., As a result, the wages of agricultural workers

fall during these months more than at any other time of
102.
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Figure 5_6
Number of Agricultural Working Days
for Men and Boys in the Different Months



the wear., Figure 5-7 shows the nean average of lobour nec-
esscry for every hectare of the various crops cultivated in
the Payow. Goveraorate. It may be concluded, fron this Fig—
ure, that the greatest nuiber of workmen required is for fruit
wroduction, onion and veanuts, whilsb, the svallest aucber

is for barley, wieant and fenugreek. It nay also be observed
thet the greatest nuiber of workmen and boys needed, is for
cotton and theu for vegetables and neanubs, ond the siallest
nusber is for elover, fenugreek, wheot ond barley. Lesn-
while, Figure 5-0 illustrates the average of deily wages

paid to agricultural workers {(ien and boys iun the Foyouw
Governorate), duri.g the vorious years from 1961 to 1972.

The figure also shows thet the wages have risen froi: ome

year to asother, uantil they reach, with regard to wver, a
cliviax, in 1966, when the nverage of the dolly wages per man
anounted to BC.48. As for boys, the wapes reached a Laxiri.,
in 196%, when their dsily aversge {per boy) arounted to $0.24.
The reasen why the wages of cuployed workers slightly decrens-

ht |

ed, during the lest few years, is the use of agriculturcl

7,

machises in cerdain loeslities. This has led to an excess

in labour power; thus, the woges decreased accordingly,
though such o deecrease is hardly undistinguishable, as shown
on the Figure. It csa also be noticed thut the daily wage of
the emmloyed apricultursl worker, in the Fayow: Guvernorate,
is low. Ii 1972, it reached $0.4 zor ran ond $0.19 per boy.
In certain other Governorntes, t e wage is higher than thaot,
due to the relatively available manpower in the Fayourn: Govern-
orate. Tables fron Ho. 5-36 to if0.5-48 include On~Farm Costs
of the various crovs grows in the Fayoun Governorate, during
the period frou 1961 to 1972. Every table is divided into

ports, one of which prescuts these expenses, according

J..

two
to the various agriculturcl processes, such as the prepora-
tion of the land for cultivetion, seeding, field irrigation,
fertilizing, etc., whilst the cther shows -hese in eccordamnce
with the worlers' wnges, rrices of neoterinls, such as live-
stocks, machines, plast seeds, fertilizers and pesticides.
Fron: tiese tables, it tay be generally noticed that the costs
rise, frow one year to another, wibth regurd to the various
crops. If a couparison, between the figures of 1972 and those

of 1961, is nede, o big differecce will be clearly observed.
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Table 5.36
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)

{1) Wheat U.S. g /ha
On Farm Costs classified according to Agricultural Operations
e ear 61 62 63 64 65 66 67 68 69 70 71 72
Preparation of land 9.00 9.00 9.00 9.20{12.50 | 13.90 14.80| 13.80(14.10 | 13.60 13.60 | 9.80
Seeds & Cultivation 17.60 | 17.10 16,50 14.60[14.90 | 14.50 18.40 | 18.30/18.30 | 18.30 18.30 | 21.90
Irrigation 0.90 1.50 1.50 1.50] 3.00 | 2.70 | 220 1.80}| 2.20 220 220 220
Fertilizing 21.50 | 26.00] 28.80 37.50 41,00 | 54.30 55.00 | 55.50/55.00 | 54.50 54.50 | 60.00
Others 26.30 | 27,00] 27.30 27.70 50.00 | 40.60 45.00 | 43.80{42.50 | 46.80| 47.50 | 45.50
Total 75.30 | B0.60{ 83.10 90.50 {121.40 {12600 | 13540 | 133.20(132 10 | 135.40 | 136.10 {120.40
" On Farm Costs classified according to Rents and Costs
T X :

o Year | 61| 62 | 63 | 64 | 65| 66 {67 |68 | 69 | 70 | 711 | 72
‘Hire of labour 16.30 | 16,80] 17.80{18.30 | 36.30 32.00! 34.30; 32.00 32,00 33.70; 33.70{32.50
Hire of Animais 17.40 | 17.80] 17.30{17.30 | 27.00 23.30| 27.00/27.00 | 22,80} 25.00] 26.20}20.30
Seeds 17.40 | 17.20] 16.30{14.30 | 14.30 14.30| 14.30[17.90 | 17.90 | 17.90] 17.90!21.50
Organic Fertilizer 6.00 8.60} 11.80{11.90 | 14.90, 17.90] 17.90{17.90 | 17.90 | 14.90! 14.90(22.30
Chemical Fertilizer 14.30 | 17.00] 16.30{25.00 | 25.00{ 34.50! 34.50{34.50 134.00 | 36.60 | 36.60(34.50
Rent of Machines - - - - - - - — 1 430} 160! 1.10| 2.40
Pesticides - - ~ — - - - . - - - -
Others 3.80 3,20 3.50| 3.70 3.90f 4.00{ 3.80; 3.90) 3.20. B70: 5.70] 590

Total 76.30 |80.60! 83.10|90.50 1121.40/126.00 {135.40 |133.20 132.1(1136.40 | 136.10{130.40
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Table 5.37
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)

(2) Beans U.S. 8/ ha
On-Farm Costs classified according to Agricuitural Operations
Hem Year 61 62 631 64 65 66 | 67 68 | 69 |70 71 72
Preparation of land 6.30 6.30} 7.20 7.50] 12.10/13.00111.60 | 11.60{11.60 | 12.30{12,30 | 12.30
Seeds & Cultivation [ 21.60) 36.70{20.50 | 29.00| 29.30{30.90{30.00 | 29.00{29.00 | 20.00{29.00 | 30.60
Irrigation 0.60{ 0.70{ 0.70 | 0.701 0.90] 080! 1.40 1.40; 1.30| 1.40| 1.40 1.40
Fertilizing 3.90| 450} 7.20 7.80{ 7.80{ 8.40; 8.40 | 8.80] 820 820} 850 | 850
Others 16.80|17.50 {17.60 | 23.70| 30.00{29.40{30.30 | 30.30/30.30 | 33.80{34.50 | 35.50
Total 49.20{65.70 §62.20 | 68.70| 80.10|82.60 (81,70 | 81.10{80.40 | 84,70 {85.50 | 88.30
On-Farm Costs classified according to Rents and Costs

Itam Year 61 62 63 | 64 65 66 67 68 | 69 70 71 72
Hire of labour 10.30{11.60 | 12.50f 13.3(Q 22.80i23.60| 23.30 24.40} 24.50{ 26.50 31.1Q 30.50
Hire of animals ’ 10.70{10.90 | 10.801 10.80 15.30}15.30 | 18.001 17.70| 17.70{ 16.40] 16.4Q1 17.70
Seeds 20.70{35.50 | 28.50 28.00 27.50(28.30 { 28.30| 26.50 | 26.5026.50 | 26.50 28.30
Organic Fertilizer — — - - - — - - - - - -
Chemical Ferfcilizer 3.60{ 4.20 7.20f 7.44 7.40| 7 .90f 7.90f 8.30| 7.80 7.80 7.900 7.90
Rent of Machines - — - - = - - - - - - -
Pesticides - - - - - - - - - 3.80 - -
Others 3.90{ 3.50 ! 3.20] 9.20 7.10| 7.50 | 4.20] 420 3.80] 3.70 3.60{ 3.90
Total 49.20165.70 | 62.20| 68.70, 80.10 [82.60 | 81.70]81.10 | 80.40}84.70 § 85.50)88.30
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from Year 1961 to 1972 (10)

Table 5.38

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate

{3) Barley U.S. &/ha
On-Farm Costs classified according to Agricultural Operations

Year 61 62 63 64 | 65 |66 67 68 | 69 | 70 71 >72
ltern
Preparation of land 6.301 6.30] 6.00 | 6.30, 1050 1050 13.70 | 14.30 14.30| 13.80,13.80 | 12.4¢
Seeds & Cultivation § 7.701 7.40] 7.50 | 10.50 10.90 | 12.90{ 14.80 | 14.80 13.00| 12.90| 13.00 | 14.8(
frrigation 1.20| 1.20] 1.10 | 1.20{ 1.80| 1.80 2.20 220 2.20{ 1.80] 1.80 1.8¢
Fertilizing 7.60 | 8.50f 8.50 | 17.00{17.10 26.20 :126.20 | 26.20; 26.20} 18.00| 18.00 { 18.04
Others 16.80 | 17.80/22.10 | 22,70} 36.50 B6.50 {39.00 | 39.501 41.00 39.00{35.50 { 29.7(
Total 39.60 | 41.20}45.20 | 67.70| 76.80 B7.90 {95.90 | 97.00{96.70| 85.50/82.10 | 76.7(

On-Farm Costs classified according to Rents and Costs
L tem Year 61 62 63 ] 64 | 65 66 67 68 | 69 70 71 72
Hire of labour 12.00 | 12.20113.20 | 14,40] 22.50{ 21.70]27.60 | 27.20] 27.6Q 24.60{24.80 | 23.04
Hire of animals ;11.00 11.40 [14.50 | 12.60| 23.70{24.00|24.00 | 25.20{ 26.0¢ 26.00122.60 } 17.20
§
Seeds 7.40 | 7.20| 7.20 | 10.40| 10.40{12.40{14.20 | 14.20] 12.4q 12.4012.40 | 12.40
Organic Fertilizer P - - - — — - - - - - —
|

Chemical Fertilizer § 7.40 | 8.30] 8.30|16.60] 16.60{25.70 [25.70 {25.70] 256.7Q 17.50117.50 | 17.504
Rent of machines - - — - - - — - — - - -
Pesticides - - - - - - - — - - - -
Others 1.80] 2.10 2.00] 3,70] 3.60| 4.10|4.40 | 470} 5.00 5.00{4.80 | 480
Total 39.60]41.20 | 45.20/57.70 | 76.80|87.90 §5.90 197,00} 96.7(§ 85.50 B2.10 | 76.70
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Table 5.39
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)
(4) Fenugreek US. §/ha

On-Farm Costs classified according to Agricultural Operations

N 61 62 63 ] 64 | 65 66 67| 68 | 69 70 71 72
em

Preparation of land - - 6.0 6.00§ 8.90:10.10/10.10 9.50] 10.8(G 11.80{11.80 | 10.20

Seeds & Cultivation 7.30{18.00 ] 16.40 16.20; 16.20]16.20|16.40 | 16.40{ 14,80 14.80{14.80 | 14.80

Irrigation 0.60 0.60 0.60 0.60] 0.90! 0.90;, 1.40 1.60] 1.3 1.30! 1.30 1.30
Fertilizing - - - 8.60| 8.80] 850 8.60 850 8.50 8.50} 8.00 8.00
Others 16.00116.20 | 17.00 16.20| 18.80]21.90 {28.00 | 28.70| 26,50 29.00 {29.00 | 27.50
Total 23.90/34.80 | 40.00 47.60 | 53.60]57.60 64.50 | 64.60| 61.90] 65.40 ©64.90 | 6180

On Farm Costs classified according to Rents and Costs

Yeari] 61 62 63 64 65 66 67 68 69 70 71 72
Item
Hire of labour 7.90{ 7.90 8.90f 9.6G 12.40{13.60 | 18.30] 21.6Q 18.80{18.50 | 18.50 15;.20
Hire of animals 6.60| 6.80 | 11.20] 11.40 16.50{17.00 | 19.00; 16.20Q 17.80}21.50 | 21.50] 21.70
Seeds 17.10]17.80 | 17.40] 16.00 16.00{16.00 { 16.00} 16.0Q 14.20{14.20 | 14.20] 14.20
Organic Fertitizer - — — 8.30 — - - — — - - -
Chemical Fertilizer - - - - 8.30{ 8.00 { 8.20{ 8.00 8.00{ 8.00{ 7.80{ 7.80

Rent of Machines

Pesticides Y IR0 It U R U R A U AT R
Others 2.30{2.30 | 2.50| 2.30| 0.40{3.00 | 3.00| 2.80 3.10| 3.20 | 2.90| 2.90
Total 23.90 B4.80 | 40.00| 47.60|53.60 57.60 | 64.50 | 64.60|61.9065.40 | 64.90{61.80
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Table 5.40

On-Farm Costs for the Main Crops Cultivated in the Fayoum Govern
from Year 1961 to Year 1972 (10}

orate

(5) Cotton U.S. § /ha
On-Earm Costs classified according to Agricultural Operations
Year 61 62 63 64 65 66 67 68 69 70 71 72

ftem

Preparation of land § 18.40 | 17.80]18.40 | 23.70| 27.00 | 28.70 22.50 25.00 25.70; 32.00 29.76 31.00

Seeds & Cultivation § 8.30] 7.10] 7.70 | 8.20f 9.10} 9.40{ 8.80| 950 860 9.20{ 860 8.61

frrigation 360! 3.60| 3.60 S.QO 6.40 | 7.20! 7.20 7.200 5.40] 5.40 5.40 5.4

Fertilizing 32.00 | 36.50{44.20 | 47.50|60.00 | 73.00{70.00 74,00 76.80 | 73.20{91.00 | 86.00

Others 57.20 | 70.00177.60 | 82.50/99.50 [122.001111.00 |124.00{142.00 [127.00{130.00 | 94.00

Totsl 119.50 {135.00 1151.40 i67.60 202.00 [240.301219.50 {239.70]258.50 [246.80|264.70 |225.00

On-Farm Costs classified according to Rents and Costs

ttam Year 61 62 63 | 64 | 65 66 67 { 68 | 69 70 § 71 72

Preparation of land 45,000 56.2¢ 59.50 77.5? 96.001111.00 {116.00| 124.00} 124.00} 108.00 | 105.00 91.0d

Hire of animals 15.20| 14.20 13.70 16.6(35 20.30| 2uA4! 13.10] 1280 16,30, 16.80 15.50 13.70

|

Seeds 6.00 5.00 5.30 5.8& 580 580] 6.30] 6.30, 6.30; 6.30| 630} 630

Organic Fertilizer 17.80 17.80] 23.70 10.20 30.00{ 30.00{ 30.00 | 30.00 30.00j 30.00 | 37.20} 37.20
. Chemical Fertilizer 14.90) 17.000 19.00 2990 26,50| .80} 3B.70] J4Q 4.0} 40.20 | 46.20| 4.5

Rentof Machines § — | — =l =] =] s»| esd 300 10,00 | 10.10{ 11.5¢

Pesticides 8.00| 21.80 2950 23.7G 19.70| 27,20 8.80| 15,30 31.80| 30.50 | 34.50| 14.80

Others 12.60] 200! 079 440 370 540] 640 540 530, 6.00| 9.9} 6.00

Total 119.50]135.00 151.40{ 167.60 202.001240.30y 219.50|239.7( 258.5(? 246.8( 264.70,225.0(
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Table 5.41

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)

(6)

Rice

U.S. 8/ha

On-Farm Costs classified according to Agricultural Operations

o Year | 61 62 | 63 | 64 | 65 | 66 | 67 68 | 69 | 70| 71 | 72

Preparation of land | 13.50) 13.60 13.20| 1540 24.60| 25.00 23.4q 23.8d 21.74 21.64 22.7d 22.4d
Seeds & Cultivation § 39.700 41,70 45.00| 47.70 53.10 56.8( 60.00 63.40 62.50 62.00 61.00 57.7(
Irrigation 4000 4.000 4.00] 420 420 420 430 430 4.3d 440 440 4.44
Fertilizing 31.00] 29,70) 36.70| 35.50| 42.00| 60.80 61.20] 63.1(] 64.10 64.10 62.80 64.0(
Others 36.80| 37.50| 32.30| 60.00| 47.80| 66.00 65.00| 68.20 66.30 66.30 69.80| 69.2¢
Total 125.00{126.50|131.20{162.80{171.70{211.80| 213.90|222.801218.90 218.40 220.70217.74

On-Farm Costs classified according to Rénts and éosts

o Year 61 | 62 | 63 |64 | 65 | 66 | 67 | 68 |69 | 70 71| 72

Hire of labour 47.40 51.10 58.70| 82.00, 78.80) 86.00 86.00 90.0q 87.40 76.40 75.0Q 73.5
Hire of animals 29.60 30.50 32.00| 33.40 36.50, 51.40 49.00 51.4q 17.04 23.24 26:8q 24,7¢
Seeds 17.200 16.90| 17.60| 17.80 20.20| 22.90 24.70| 26.7q 27.8q 25.7d 2550 23.4(
Organic Fertilizer 7.40, 7.10[ 3.10] 6.30{ 10.90| 17.80| 17.50| 18.00 17.64 16.40 16.40 16.7¢
Chemical Fertilizer § 17.80| 17.10] 17.20{ 21.20{ 22.00| 30.00| 30.00| 30,70 30.7q 33.70 32.50 32.7(
Rent of Machines 3.40{ 140 - | - — 1 =] 370] 3.60 36.70 40.00 41.000 43.50
Pesticides - - - - - - - - - - - -

Others 2.20| 240 260| 2.10| 3.30] 3.70| 3.00| 240 170 3.00 350 3.20
Total 125.001126.50{131.20/162.80/171.70 211.80{213.90 222.80{218,90,218.40{220.70{217.7
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Table 5.42

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)

{7) Peanuts US. §/ha
On-Farm Costs classified according to Agricultural Operations

: Year {1961 [1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972
tem

Preparation of land 13.04 13.8¢ 13.30 17.20 12.00 10.7? 11.6¢ 11.66 12.50 12,50 9.50 9.5
Seeds & Cultivation 12.50 13.24 12.8G 14.50 12.00 11.3A 23.7G 2150 2150 21.50 19.00 19.00
Irrigation 240 240 240 360 3.00 3.6¢0 5.40 5.3? 540 540 360 360
Fertilizing 34.00 34.04 34.00 30.50 27.70 21.70 21.7( 24.6(1 24,60 24.6(* 18.80 19.00

]
Others 24.00 33.00 31.90 40.50 38.00 44.0q 52.0G 53.0( 51.2T 51.2* 87.1¢ 67.20
Total 85,90 96.40 94.40 106.30¢ 92.7C 91.3(' 114.40 116.0¢ 115.2* 115.2* 118,00 118.3¢
On-Farm Costs classified according to Rents and Costs
item Year 1961 | 1962 {1963 |1964 1965| 1966 {1967 | 1968 | 1969] 19701971 | 1972
Hire of labour 30.50 40.000 31.50] 44.00i 38.50; 45.50 62.00 62.00 61.06 61.5¢ 76.70 76.7C
Hire of animals 13.10 14.20 14.20{ 17.8¢ 11.60: 8.90 14.00 14.00 14.80 14.60 1040 10.40
;
Seeds 7.20, 7.90 7.40 7.40: 8.40; 9.50 16.60] 14.20 14.2¢ 14.20 11.80 11.80
%
Organic Fertilizer 23,70 23.70, 23,70| 23.70; 18.40| 14.80 14.80| 17.80 17.84 17.80 1180 11.80
Chemical Fertilizer 8.30] 8.30; 8.30} 4.200 6.30] 4.10 4.10} 4.20 4.20 4.20 420 4.%0
Rent of Machines - - - - _ - - - - - _ —
Pesticides - - 7.20, 6,80 7.00 6.0 ~— 0.80 - - - -
Others 3.10{ - 2.30] 2.10] 2.40! 2.50| 2.50, 290{ 3.000 3.20 290 3.10 3.10
Total 85.90{ 96.40; 94.40|106.30} 92.70| 91.30{114.40}116.00{115.20 115.20,118.00{118.3
. I
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Table 5.43
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)
(8} indian Millet Us. 8 / ha

On- Farm Costs classified agcording to Agricultural Operations

Year 1961 | 1962[1963 | 1964 | 1965|1966 | 1967 | 1968 | 1969 1970 | 1971 | 1972
Item

Preparation of land 9.40{ 9.60] 10.00} 11.60} 14.80| 11.30 11.30| 11.30{ 11.30{ 11.30] 11.30} 11.30

Seeds & Cultivation 3.60[ 2.60] 2.60! 270, 3.40] 3.400 5.40{ 540 4.20{ 4.20; 2.80| 280

Irrigation 2.40{ 240, 240 3.60] 3.60f 3.60, 3.60] 3.60] 3.60; 3.60 3.60{ 3.60
Fertilizing 27.00] 26.50| 28.20} 31.50{ 47.00| 48.20| 49.50| 49.50| 49.50] 57.80 56.’56 56.50]
Others 22.00§ 22.70] 22.501 28.00} 27.30| 27.30{ 38.80{ 28.80{ 28,80} 31.50{ 31.50| 33.00
Total 64.40| 63.80| 65.70 | 77.40} 96.10| 93.80| 98.60| 98,60| 97.40{108.40[105.70 [107.30

On-Farm Costs classified according to Rents and Costs

Year| 1961 | 1962 | 1963 | 1964 | 1965 | 1966t 1967 | 1968| 1969 | 19701971 | 1972

ltem

Hire of labour 26.50{ 26.00| 26.70] 34.60! 35.50{ 34.70] 37.00| 37.00] 37.00} 39.80; 41.00] 40.20
Hire of Animals 7.50{ 8.10] 9.90f 8.30] 10.70: 8.60, 8.60{ 8.60; 8.60 8.10{ 6.00; 8.30
Seeds 2.40] 2.40| 2.40] 240} 2.40) 240} 3.60} 3.60] 2.40] 240; 240! 2.40
Organic Fertilizer 10.00] 9.60; 6.60| 11.90{ 14.40} 11.90} 11.90| 11.90} 11.90] 11.80{ 11.90! 11.90

Chemical Fertilizer 14,90 14,90 19.00{ 16.60{ 29.70; 33.50] 34.50| 34.50} 34.50 4.30, 4.17] .4.17

Rent of Machines - - - — - — — - — - — -

Pesticides — - — - —~ b — _ -] e - -
Others 3.10] 2.801 1,10} 3.60} 3.40} 2.70| 3.00| 3.00| 3.00¢f 3.20} 270 2.80
Total 64.40 {63.80 {65.70 | 77.40 196.10 }93.80 { 98.60 {98.60 | 97.40 1 108.40{105.70107.30,
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Table 5.44

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 {10)
(9) Syrian Maize

e LS. B
On-Farm Costs classified according to Agricultural Operations
ltern Year 1961 | 1962 1963 | 1964 | 1965 | 1966 1967 | 1968 1969 | 18701 1871 | 1972
Prepar.ationofland 8604 8.3¢ 9.50| 11.30 13.70| 12.0d 11.40] 13.00| 13.00{ 13.000 13.20| 13.70
Seeds & Cultivation | 10.80] 9.50| 7.90| 7.70| 8.10] 8.100 8.40| 8.40{ 660 660 7.30| 6.30
Irrigation 2.30{ 2.20f 2.20{ 3.60| 3.80| 4.80| 3.60] 3.60{ 3.60 3.60] 3.60{ 3.60
Fertilizing 37.30} 39.40{ 36.00| 37.70| 54.50| 66.80{ 61.00} 60.50| 49,20{ 49.20; 64.00} 66.00
Others 19.10] 28,50} 20.00| 28.50| 27.80| 29.00] 28.00 29.10{ 30.30{ 30.20| 28.70| 28.30
Total 78.10} 87.90] 75.60 | 88,80 {107.70 110.70{112.40 114.60 [102.70]102.60{116.80 {117.90
On-Farm Costs classified according to Rents and Costs

tem Year | 1961| 1962 1963 | 1964] 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972
Hire of labour 21,70| 23.20| 23.10} 32.70 29.50 31.50} 35.20| 36.20{ 37.60{ 37.50{ 36.20| 36.50
Hire of animals 8.40| 6.80| 8.101 840} 11.30{ 10.40| 10.40] 11.60| 11.90{ 11.90] 11.00} 10.40
Seeds 9.50; 8.80] 7.30{ 7.20} 7.20| 7.20{ 7.20{ 7.20; 4.80] 4.80{ 6.30| 5.30
Organic Fertilizer 20,50} 22.401 19.00} 17.80| 26.70| 18.60} 17.80| 17.80| 23.70{ 23.70} 21.00| 23.50
Chemical Fertilizer 14.80| 14.80] 14.80 | 16.60 | 24.50 | 34.70| 38.60 | 38.60| 21.40{ 21.40} 38.70| 38.70
Rent of Machin;: - — - - - - — - - - - —
Pesticides ~1 830 - 2,70, 4.70] 540, - | - - - - -
Others 3201 3.60! 330 340 3.80| 2.90| 3.20| 290} 3.30] 3.30} 3.60} 3.50
Total 78.10 | 87.90 5?66 88.80107.70110.70 11 2.40

{1'14.6‘] 7102.7¢ 102.60,116.80,117.90
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Table 5.45

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10)

{10) Clover {Seeds) US. 8 / ha
On-Farm Costs classified according to Agricultural Operations
e Year 1961 | 1962 | 1963 |1964 | 1965 {1966 1967 1968 | 1969 | 1970 ?971 1972
Preparation of land - - - — - - - . - - - -
Seeds & Cultivation § 16.20| 13.20] 9.80] 12.20| 18.40, 18.30] 18.30| 18.30| 13.80{ 13.80 13.80} 13.80
Irrigation 2.30{ 2.30] 2.30| 240] 3.30{ 3.60i 5.40{ 5.40f 540 540 540} 540
Fertilizing 8.70| 8.60] 8.60| 850/ 860, 8.70] 870] 870 890 890 9.00| 890
Others 15.80] 28.70] 31.70{ 29.00] 38.20| 37.50{ 45.20| 44.70{ 36.70] 36,70} 32.00 36.20}
Total 43.00| 52.80} 52.40} 52.10] 68.,50| 68,10} 77.60] 77.10{ 64.80| 64.80] 65.20| 64.30
On-Farm Costs classified according to Rents and Costs

Item Year] 1961 | 1962 1963] 1964] 1965 | 1966 | 1967 | 1968 § 1969 | 1970 | 1971 | 1972
Hire of labour 11.80| 16.20] 17.70| 18.00} 30.20{ 26.00{ 34.20| 30.50; 28.20} 28.20, 28.50; 28.30
Hire of animals 5,00f 5.10; 5.70| 6.00; 9.20{ 8.00] 9.10{ 11.20{ 11.60f 11.60, 11.60{ 7.80
Seeds 16.00| 13.10} 9.60| 10.80i 17.80{ 17.80{ 17.80| 17.80] 13.40; 13.40| 13.40| 13.40
Organic Fertilizer - — - — — - - - - — - —
Chemical Fertilizer 8.60| 850! 830] 8.30{ 8.30| 8.30] 830} 830] 8.40] 8.40 840| 8.40
Rent of Machines — - —_ - - — — — - - - -
Pesticides - 830G 9.30¢ 6.0 - 540 5.40 7.20 - - - -
Others 1.60{ 2.00} 180} 3.00{ 3.00| 260{ 280 2.10| 3.20f 3.20} 3.30] 6.40
Total 43.00] 52,80 {52.40 52,10 68.50 | 68.10 | 77.60'§ 77.1d 648? 64.80} 65.20{ 64.30
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Table 5.46
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to Year 1972 (10}
(11) Sesame US.9 / ha

On-Farm Costs classified according to Agricultural Operations

ltem Year 1961} 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972

Preparation of land 7.20f 7.30, 7.30] 8.40{ 11.50] 10.80{ 10.80{ 10.80{ 10.80, 10.80 9.60 9.6

Seeds & Cultivation 4.00] 4.40{ 4.40| 4.70] 4.60| 5.000 5.00] 540/ 500 500 550 6.3C

Irrigation 2,20} 2.20] 2.30| 3.60{ 3,60 3.60] 3.60; 3.60] 3.60, 3.60 3.60] 3.6

Fertilizing - - - - 17.10] 18.20{ 18.20} 24.50{ 28.70{ 33.50, 17.80| 17.8C
Others 18,501 18.90| 20.80| 25.00| 26.40| 26.80| 28.50| 28.50{ 28.50| 28.50{ 28.50| 28.50
Total 31.90] 32.80| 34.80| 41.70| 63.20| 64.40} 66.10} 72.80} 76.60| 81.40] 65.00| 65.80

On-Farm Costs classified according to Rents and Costs

Year 1961 | 1962 {1963 /1964 |1965 [1966 | 1967 | 1968 | 1969 | 1970 § 1971 | 1972

Item

Hire of labour 21.60 | 22.40 | 23.50 | 30.70 { 31.70 | 32.20| 32.80 | 33.00 | 33.00| 33.00{ 32.00| 32.00
Hire of animals 6.30} 6.00{ 660 690 950 9.650| 9.80]10.10]10.10}{ 10.10} B8.90} 8.90
Seeds 1.90| 220 230} 220 220 230} 2.30{ 2.00] 230] 230} 290 3.60
Orgainc Fertilizer - - - - - - - 6.00] 11.90] 14.90 - -
Chemical Fertilizer - - - - 16.600 17.20 17.20, 17.2¢ 15.50 17.3¢ 17.30 17.3?

Rent of machines - - - —- - - - - - - - -

Pesticides - - — - — - — — — — - -
Others 2.10 2.200 2.40f 1.90| 3.20] 3.20 4.00{ 450, 3.80 3.8 390 4.00
Total 31.90 1} 32.80 ) 34.80 | 41.70 | 63.20 | 64.40 | 66.10 | 72.80 76.60} 81.40} 65.00| 65.80

i
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Table 5.47

On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate
from Year 1961 to 1972 (10)

{12) Onions UsS. g/ ha
On-Farm costs classified according to Agricultural Operations

- Year 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972

Preparation of land 14.20 14.3¢ 14.30 14.30 23.80 26.2& 18.24 21.99 19.0( 20.0¢ 20.90 27.7(
Seeds & Cuitivation | 55.80| 56.00| 63.20] 51.20{ 70.00{ 74.10, 94.00{ 68.50| 69.00| 80.10| 83.10{ 85.80
Irrigation 1.70{ 1.80{ 1.80{ 1.80 2.70) '2.70] 2.70{ 3.60] 3.60 360| 2.70| 2.70
Fertilizing 32,50, 32.50 45.00] 46.00; 38.00! 45.50 38.000 57.80 57.8(0 69.50 102.00102.00
Others 25.00f 25.70{ 26.00| 25.80{ 44.00| 45.20 35.00; 35.50 43.04 78.10 90.00, 74.00
Total 129.20}131.30{150.301139,10{178.50193.70 187.90{187.30| 192.4( 251.30 298.70}292.20

On-Farm Costs classified according to Rents and Costs

Hem Year 1961 | 1962 ] 1963 | 1964 | 1965 | 1966| 1967 | 1968 | 1969 1970| 1971 1972'
Hire of labour 31.40] 32.50] 32.40| 32.10| 58.00} 57.00| 44.80} 51.80| 51.00 56.00 65.80| 66.00
Hire-of animals . 1170} 11.80] 11.901 11.90| 21.50} 25.00} 15.60| 17.80| 15.50{ 16.60] 22.40| 22.60
Seeds 552.50 52.50] 59.60 | 47.70} 60.90 | 65.50| 98.30| 59.50{ 61.20{ 71.50} 71.50] 71,50
Orgapic Fertilizer %13.70 14,80 26.20 | 19.20| 17.80] 17.80} 11.90 | 11.90] 11.90| 17.80] 29.70| 29.70
Chemical Fertilizer i116.90 16.90{ 16.60 | 25.00 | 16.60{ 25,00} 21.50 | 43.10} 43.10| 49.00] 67.00| 67.00
Rent of Machines | — — - — - — - — — — - -

Pesticides - - - - - - - - 7.20 35.70 3580 29.70
Others 3.00f 2.80! 3.70| 3.20| 3.70| 3.40| 480 3.20: 250| 2,70{ 6.50] 5.70
Total 129.20 131.3(%;150.30 139.10 178.50] 193.7¢ 187.90{187.30 192.4({ 251.3@ 298,7Q 292.10
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Table 5.48
On-Farm Costs for the Main Crops Cultivated in the Fayoum Governorate

from Year 1961 to Year 1972 (10)

(13) Vegetables US. 8/ ha
On-Farm Costs classified according to Agricultural operations
ltem Year 1961] 1962 1963 | 1964 | 1965 | 1966] 1967 1968| 1969 1970| 1971 | 1872
‘Preparation of land | 17.60| 18.40| 19.00{ 20.70{ 30.20 31.7d 30.50] 29.50; 30.20| 31.40| 33.00] 31.7C
Seeds & Cultivation [ 10,00{ 10.20| 11.80}{ 12.50} 15.20} 17.70{ 19.80} 22.00{ 22.60] 25.00 2920 26.7G
Irrigation 3.80f{ 3.80} 5.00| 5.00{ 6.00 6.00; 6.00; 6.00; 7.20{ 7.20; 7.20{ 7.20
i
Fertilizing 44.50 47.00 48.20 49.00 #1.80 78.06; 77.04 77.5Q¢ 78.5¢ 76.74 77.00 83.0(
Others 42,70 45.90 46.50, 47.90 74.00 79.2¢ 80.00 81.30 85.0¢ 90.50 97.0Q0 97.0¢
Total 118.60 126.00 130.50{135.10196.20,212.64 213.30 216.37Q 223.5@ 230.87 243.40 245.6¢
On-Farm Costs classified according to Rents and Costs

e Year 19611 1962] 19631 1964| 1965] 1966] 1967 1968 1969 1970{ 1971] 1972
Hire of labour 41,60] 44.30] 46.50| 48.20f 76.10; 79.10 79.80] 81.80: 84.00 92.00 100.00, 97.7(
Hire of animals 16.20| 16,80{ 17.60| 18.20 20.50f 25.70, 26.80] 27.504 30.7G 31.20 32.80] 33.2(
Seeds 6.60] 6.90, 7.20f 7.40{ 10.70{ 11.60| 11.60; 11.60; 11.40 12.70 13.30, 13.5(¢
Organic Fertilizer 22.60| 26,00} 26.00] 25.20] 39,00| 42.50| 42.10| 43.00f 42.00. 40.30 40.80| 42.0(
Chemical Fertilizer 18.50{ 20.00] 20.90} 21.70}j 31.20| 34,00, 33.20{ 34.00f 36.00 34.50, 35.00{ 38.1(
Rent of machines -~ - - - - - — — - - — -

Pesticides 8.30] 8.80{ 9.20]{ 9.50{ 13.90| 14.80} 15.00{ 15.10] 15.84 16.20; 16.80| 17.20
Others 4,80f 4.20; 3.10{ 4.90] 4.80| 4.90{ 4.80; 3.30] 3.60 3.90; 4.70; 3.90
Total 118.601126.004130.50 {135.104196.20 212.60{213.30 P16.30{223.5601230.80}243.40{245.6C
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It will be seen, for example, that the On-Farm Costs,
in 1972, of fenugreek per hectare rose two and a half
above that of 1961, Meanwhile, in 1972 production
costs, per hectare, of sesame, onion and vegetables
amounted to more than double those of 1961. As
regards the other crops, with the exception of peanut,
their On-Farm Costs per hectare, in 1972, rose to more
than one and o half those of 1961. Figure 5~9 shows
the On~Farm Costs, per hectare, of the inportant crops
cultivated in the Fayoum Governorate, during various
years., From this Figure, it may be seen that such
costs generally rise from one year to another, as
already mentioned,  However, it may be observed that
the 1972 On~Farm Costs, per hectare, of cotton nobice—
ably decreased below those of 1971. Such costs were
$264.7 in 1971, and, in 1972, they decreased +o $225
only. This is because the Government decided to incur
yearly, and as from 1972, half the costs of cotton~pest
resistance, This has led to the decrease in cotton

production costs incurred yearly by farmers.

2.4 Colculation of Farmer Benefit

What is meant by the Faruwer Benefit are the returns to
the farmer from the crops sgle price after subtracting
the On~Farm Costs. We calculate here the Farner
Benefit per hectare from the cropped areas of the
different crops for the years from 1961 +to 1972.

After this, we calculate the Farumer Benefit per hectare
frow the cowmand cultivated areas for esnch Crop every

year as follows:

Total Benefit

Average Farmer Beuefit =
Command Ares

_= (D(A-B) )

U.S.% /ha
Command Area
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U.S.$ /ha
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Figure 5.9

On—-Farm Costs for Some Impcrtant crops

Cultivated in Fayoum Governorate
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Where:

A

i

Gross Benefit for o certain crop in a

certain yeer (From Table 5-20)

sl
il

On-Form Costs for a certain erop in a
certain year (From Table 5-49)
h=3 = Famcr Bensfit for a esrdain erep in =
certain vear (From Table 5-50)
D = Cropped Ares for a certain crop in a
certein year (From Table 5-15)

Command Area = 137,760 ha

We obtain the average Farmer Benefit per year by
dividing the Pigures of the Total Benefit (shown in
Table 5-51), by the Cowmand Area (137,760 ha). These
averages of the Farmer Benefit are shown in Table

5-52 for years from 1961 to 1972.
I the next chapter, we transfer the values of these

benefits to 1972 prices, for use in the economic

annlysis.
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Table 5.52
Average Annual Benefit
from The Established Irrigation Project in the Fayoum Governorate
for Years from 1961 to 1972

Year Annual Benefit
UsS. 8§ /ha
1961 234.80
1962 277.20
1963 283.50
1964 294.90
1965 258.40
1966 303.10
1967 332.80
1968 375.20
1969 424.00
1970 467.60
1971 526.80
1972 411.20
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CHAPTER. 6

ECONOMIC ANALYSIS FO& A TYPICAL SYNTHETIC IRKIGATION
PROJECT IN THE FAYOUM GOVERNORATE. '

6.1 The Purpose of the Lconomic Analysis.

We have already mentioned that the Egyption Government
proceeds with the construction of irrigation projects
by GALD, Such projects are then managed and their
lands are governmentally cultivated by GEOCD.  VWhen
these lands reach their maximum productivity, after
intervals, ranging between 4 to 7 years, the Government
then puts them into the farmers' possession to continue
their cultivation and benefit by their use with the help
of Cooperative Societies,

However, there are, in fact, two different opinions,
with regard to the methods of utilizing the cultivated
lands in Egypt, at present:

(1) The first favours the method, which is actually
followed, i.e. the management of projects by the
Government during the early years, and then comes
the distribution of the lands to farmers, when the
land prcductivity reaches a maximum, in order that
they themselves proceed with their cultivation, underx
the cooperative regime. Some of those who support
this opinion suggest the distribution of the lands
to farmers be effected immediately after the complet-
ion of the project, or the elopse of ome or two years
only from date of completion, i.e., before the land
productivity reaches o moximum, This is on the
basis that farmers themselves then utilize the
lands by the help of Cooperative Societies.

(2) The second opposes the method followed at present,
and suggests that the Government goes on with the
menagement of projects, without distributing the
lands to farmers, i.e. the new cultivated lands to
be utilized as State farms,

The object of the economic analysis of the
synthetic irrigation project of the Fayoum Govern-
orate is:

Pirstly to know whether or not the irrigation pro-
jects in Egypt are successful, from the economic
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point of view;
Secondly: To know the best cconomic utilization
possible of such projects. Is it the distribution
of lands to farmers, in order that they themselves
proceed with their utilization by the help of the
services the Cooperation Societies offer, i.e., the
method of individual land ownership, or, the appli-
cation of the State Farm method,

6.2 The Synthetic Project:

The reason of assuming the synthetic irrigation project
of the Fayoum Governorate is the unavailability of full
and complete data on the benefits and costs of any
individual irrigation project in Egypt. This is be-
cause irrigation projects in Egypt are divided into two
parts, vizi- The major part of irrigation projects -as
erected hundreds of years ago, in the Nile Delta as well
as along its banks from north to south. Furthermore,
the Nile Valley is of a cultivable fertile soil that
reached its full production long ago. An example of
this is the old irrigation project comstructed in the
Fayoun Governorate. The data concerning the agricultural
production and the annual return as well as the annual
expenditure of this project (already mentioned in Chapter
5) are available. As fegards the information about the
construction costs of this project it is, of course,
unknown to us, due to its execution hundreds of years
ago.

The other part of the irrigation projects is that which
concerns those recently constructed in various regions
in Egypt, during the last twenty yenrs only. The dat
concerning the construction costs of these projects and
their annual expenditure are available. However, as
regards the information and annual return, it is not
available in a fully complete and clear condition, due
to the recent execution of same and certain problems
they faced, when first initiated.

The assumed base of the synthetic irrigation project
of the Fayoum Governorate is that the fertility of the
lands of the new irrigation projects, reccently executed,
becomes the same as that of the lands of the old project
of the Fayoum Governcrate, i.e.yield the same output,

when they reach their full production, a few years later.
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Details of the construction costs of the synthetic
irrigation project and its annual recurrent costs,
during its early years, were taken from those of the
new irrigation prejects constructed in Egypt, during
the last twenty years. As for the details concerning
the annual return of the synthetic project and its
annual expenses, during the remainder years, they were
taken from those of the ¢ld irrigoation project of the
Fayoum Governorate.

The reason, why the Faycum Governorate itself is
selected as a reference in detocils and informotion, is
thet its scil is comnsidered fair in quality, if compar-
ed with the other types of soil in Egypt. It is
neither very good, as that of Monofia Governorate; nor
bad, os in the case of El-Behaira Governorcte.  Thus,
the annual return of the Fayoum Governorate's lond may
be considered, in approximation, representative of the
annual return of the cultivated lands elsewhere in
Egypt.

6.3 Discounted Measure of the Project Worth

The most important discounted measures of project worth
in common use is the benefit/cost ratio. That is to
54y,

Present worth of Benefits
= Benefit/Cost HRatio (11}

Present worth of Costs
The henefit—cost rvatio is used almost exclusively as a
measure of social benefit for economic analysis and most
commonly for water resource projects. It is alwost
never used for private investment analysis.
The formal mathematical statements of this measure

are

Benefit/Cost Ratic - =

n C
= ""E“““~n~
©(141)
=1
B3 ¢
Net present worth == n n
=l (14i)

Internal rate of return is that discount rate,i,such that

n
B -
= n Cn

t=1 ( 1+i)

L3

=
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Where

Bn = benefit in each year

Cn = Costs in each year

n = number of years

i = interest (discount) rate

In practice, it is probably more common not to compute
the Benefit/Cost Ratio using gross costs and gross
benefits, but rather to compare the present worth of
the net benefits with the present worth of the invest-—
ment cost plus operation, maintenance and replacement
costs, This reflects United States government practice
where the Benefit/Cost ratio has been a common measure
applied to assess the "national economic development"
effect of water resocurces projects.

The ratio is computed by taking the present worth of
the gross benefits less the On-Farm Costs and comparing
it to the present worth of the project economic costs
(operation, maintenance and replacement costs).

The accounting convention is that all costs and all
benefits are discounted for the first year and for each
year thereafter, To many people, this seems inconsist-
ent. Investment must be made before the first year is
ended, they say, so how can you assume that they be dis-
counted-that is, that their present worth is something
less than their actual face value? The answer is some-
what arbitrary; first, in projects lasting over several
years, it mekes no difference in the relative ranking;
second, costs in actual practice are paid out during
the course of each year and not all on January 1 and
to allow for this on something like a day-to-day basis
is just too complicated to be worth the effort. In any
event, we note that World Bank usage is to discount both
costs and benefits beginning with the first year but
that some international lending agencies discount costs
beginning with the second year. In cur analysis we
adopt the World Bamnk convention.

6.4 The Choice of Discount Rate

In prineciple the discount rate should be set at that
level at which the total cost of all the potential
projects in a country which could show a positive present
value (however small) at that discount rate, and which
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could be implemented in a particular period, is just
equal te the total amount of investible resources avail-
able; +this is called the 'Accounting Bate of Interest'.
In practice it is very difficult to estimate what this
rate is, and it is recommended that 8% be used unless
there are good indications that is too high or too low
(e.g. if the recipient country uses a test rate of dis-
count considerably above or below 8%) in which case a
different rate can be used and the rationale for deoing
so should be included in the appraisal.(12)

In our economic analysis of the synthetic irrigation
project in the Fayoum Governorate in Egypt, we used
discount rates of 6%, 8% and 10% for the assumed thirty-
two cases {shown in Table 6—1), 4o know the effect of
changing discount rates upon the project's economy.

6.5 Length of the Project Period.

Vhere the whole project; or a very major part of it, has
an obvious finite economic life, then benefits and costs
should be normally calculated year by year over the
duration of that life, or over thirty years whichever
is the less, In the case of exceptionally long lived
assets, e.g. dams, a period of up to fifty years may
be taken, If should be remembered that is a discount
rate of 8% or more is used, the costs or benefits
expected to accrue after thirty years or so, will be so
reduced by the discounting procedure that even the gross-
est errors in estimoating their smount, will make little
difference to the final result. It is therefore often
satisfactory to assume an cconomic life of say thirty
vears even if the physical life of the project is
expected to be much longer that this.  Another inference
is that there is little point in incurring expenditure
today to suve money many years hence (e.g. in a hydro-
electric project where the maximum capacity may not be
required for many years shead)., At 8% discount rate,
for instance, it would be worth spending only #2 now in
order to save $1l00 in fifty years time. (12)

In some cases, where the project's economic life is
not obviously finite, it is difficult to forecast the
pattern of capital expenditure in the future, e.g. it

is known that the switchgear of & hydro-electric scheme
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will need replacing in due course but one cannot say
exactly when, perhaps every twenty years, perhaps
every twenty-five, In such circumstances it is
convenient to assume that once the project has
achieved its long term level of operational efficiency,
its net benefits will remain constant to infinity.
This can be achieved by expressing the discreet
capital inputs (such as the switchgear) from this
'Platean’ point onwards as an annual average cost,

However, in the economic analysis of the synthetie
irrigation project in the Fayoum Governorate in Egypt,
we assumed that the economic life of this project is
forty years, for more accuracy, because it is o big
project (covering an area of 137,760 ha);

6.6 The Currency Used:

The currency used in the process of economic analysis
of the synthetic irrigation project of the Fayoum Gover—
norate is the United States Dollar, on the grounds that
it is of an international nature and used by the World
Bapnk as well as all the international economic authorit-
ies. 411 the values of the synthetic project's expenses
and revenues are transformed from the Egyptian Pound to
the United States Dollar, on the basis that the Dollar's
price = 0.4 Egyptian Pound (according to official price
at Bank Misr, in 1972, which is the base year assumed in
the process of economic analysis of the said project).
6.7 Exclusion of Changes in Currency Value

(Choice of the Base Year)

When comparisons are made with regard to the values of
benefits and costs of any project, for many different
years, or, in case such values are used in the economic
analysis of a project, it is wrong to use such values
free just as they are, because the currency velue changes,
according to circumstances from one year to ancther,
either by rising or falling. Therefore, such a chonge
in currency value should be excluded through the trans-
formation of all the currency values in the various
years to any one year and the consideration of same as
the base year,

-As ony other international currency, the value of the
Egyptian Pound is exposed to rise or fall, from one year
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to another. ievertheless, as regards the process of
the economic analysis of the synthetic irrigation
project of the Fayoum Governorste, the year 1972, is
considered the base year. All the values of benefits
and costs were transformed to those of the said year,
in accordance with the values of the Egyptian Pound in

the various years shown on Figure 6-1 (1)

6.8 4 Study on the Systew Used for the Utilization

of the Cultivated Lands in Npgypt

6.8.1. The Various Assumed Casess

The economic asnalysis of the synthetic irrigstion
project is mnde hercon the basis of the method, now
in use in Zgynt, of the utilization of cultivated
londs, i.e. the Government to manage the project for
some jears and then the distribution of the project
lands to faruers.

Thirty-two cases, wherein the Government distributes
the lands to farmers imnediately after the construction
of the project, or after the elapse of one year, two
yenrs and so on till seven years, are assumed, In all
these cases, it is assuied that the land reaches its
full production after periods of 4,5, 6 or 7 years, as
shown on Table 6-~1. This enables us to distinguish
between the best and the worst of these cases, and put
them in order, storting with the best and ending with

the worst.

It may seem that the assumed 6 or 7 years, following
the construction of the project, for the land to reach
its marginal level of production, are relatively long
periods; but, in faet, they are not so, because most

of the recently reclaimed lands are not of good guality.
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Table 6.1
Different Cases Considered in
Benefit/Cost Analysis

i
X 4 5 6 7
Y
Zero Case 1 Case 9 Case 17 Case 25
1 Case 2 Case 10 Case 18 Case 26
2 Case 3 Case 111 Case 19 Case 27
3 Case 4 Case 12 Case 20 Case 28
!
4 g Case 5 Case 13 Case 21 Case 29
5 Case 6 Case 14 Case 22 Case 30
6 Case 7 Case 15 Case 23 Case 31
7 Case 8 Case 16 Case 24 Case 32
X = Number of years required to reach full crop production
Y = Number of years of directing the project by the Government before distributing

the lands to the Settlers
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Some of them need all these years to reach their marginal
level of production, specially as it is assumed that
such level of production is equivalent to that of the
fertile cultivated lands, represented by the ancient

ones of the Fayoun Governorcte.

6.8.2 Capital Cost

The capital cost estimote should include the value of
all the resources and activities required to design,
construct and put the project into operation, whether
such costs are incurred on the site itself or else-

where. (14).

In the case of a large irrigetion project, the true
economie cost of the project may well include the value
of such items as: preliminary investigations; design

and direct construction costs; housing for the construct-
ion workers; new access roads and specialized rail

wagons for the transport of bulk cement; increased
naintenance costs of existing rocds arising solely

from the project traffic; new harbour facilities;
administrative costs; land acquisition and resettlement
of the population displaced by the inundation of
reservoir areas; relocation of highways oand other
services in the reservoir area; new police stations

and post offices including the salaries of necessary
staff; schools and hospitals. All of these facilities or
services, in so far as they are provided specifically

for or are occasioned by the undertaking of the project
are in fact part of its cost because they represent the
diversion of national resources to the project. However,
certain items enumerated sbove are comnmonly not specif-
ically accounted for in the @onomic capital cost estimate
as they can more easily be dealt with by offset against

other items.
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In the past, very few estinates used for the purpose

of economic analysis have included all the true items
of cost for instance, increased maintenance on existing
roads within the project is generally from the budget
of the 'roods deportment' and thus fails to appear as

a cost item in the project estimate. Also, the cost of
-new police stations and post offices are carried by the
relevant government departments and are rarely charged
to the project. The omission of such items may frequent-
ly result in o considerable underestimatiocn of the
project costs and introduces o degree of error at least
equel to, if not greater than, any errors that may
exist in the estimote of the direct cest of the struct-

ure itself.

Normally considerable time and effort are spend in the
preporaotion of reliable estimates of project capital
costs, principally because they are used in making the
necessary orrangements for the financing of a schene.
Such finonecial estimates, however, have to be modified
for the purpose of ecconomic anelysis. The importance

of accuracy in such estimates is greot becausc they have
o nearly direct effect on the results of the economic
analysis. The capital cost of every item of the new
irrigation projects in the Fayoum Governorate are shown
in Table 6-2 and Figure 6~2 frow which we note that the
highest value is for levelling which represents 26.90% from
the total capital cost and the lowest value is for land

wishizgwhich represents 1.11% from the total cost.

In the economic analysis of the synthetic irrigation
project in the Foyour: Governorate, we assume that the
project is completely established throughout the first
three years of its economic 1life and the expenses
throughout those three years represent 30%, 40% and 30%
from the total capital cost i.e. $700/ha, $935/ho and
#700/ha respectively.

137,



Average Capital Cost of New irrigation Projects in the Fayoum Governorate (2)

Table 6.2

ITEM US. 8/ ha
1| Main Canals, Drains and Headworks 350
2| Small Canals, Drains and small headworks 393
3| Lifting Stations 79
4 | Land Washing, Submersion . .. . etc. 26
5| Levelling 628
6 i Electrical Works 92 N
7 | Transportation 183 ]
8 | Administrative Buildings 45
9| Housing 379
10 | Social Services and Amenities 160
TOTAL 2,335
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6.8.3. Annual Kecurrent Costs.

6.8.3.1 Operation and Maintenance Costs.

The operation and maintensnce (0.&M.) costs of irrigation
projects are usually very small in compsrison with capital
cost, particularly in the case of large projects. The
0 & M costs must, however, be estimated and their incidence
taken into account in the economic analysis so as to arrive
at the full cost of making the specific Ffacilities available.

In the irrigation projects, large costs are likely to
be incurred in the annual maintenance of canals. These
costs are frequently not borne directly by the project
agency but by the irrigators themselves or by a separate
irrigatibn cuthority responsible for distribution of
water provided from the storage reservoir. Because such
costs represent o use of resources, even though they may
not be reflected in the operational budget of the dam
authority, they must be taken into account in accessing
the merits of the propnsed development.

The 0 & M costs generally play a much smaller poart in
economic analysis or planning than capital cost, This
is because they are generally smaller than capital cost
and also because their incidence is spread out over time,
thus they are considerably affected by the discounting
process,

It must, however, be borne in mind that O & M costs
may be much more important from the financial point of
view then from the economic standpoint. Capital costs
are usually financed as a 'one shot' operation at o
time when the project has the support and intercst of
those sponsoring it. In later years, however, when the
project may have become an accepted part of the local
infrastructure, 0 & M costs have to be met from the annual
revenue of the project and the project will then, in most
cases, have to be self-sufficient. Therefore, even
though O & M costs may have bubt a minor effect on the
Benefit~Cost Ratio, they should be studied closely in
connection with the financial viability of the scheme.(13).

6.8.3.2 Replacement Costs.

The analysis of normal business undertakings requires that
considerable sums be provided for the replacement of worn
and obsolete equipment. 0f these two causes perheps
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cbsclescence is the most usual reason for replacement,
Machine tools and other manufacturing devices produced
today are generally of such quality that, provided they
are well mainteined, replacements due to excessive wear
and tear are seldom called fof. Technologzical progress
is, however, proceeding at such a rapid pace that machines
are frequently obsolescent and uneconomic to operate long
before the end of their physical operating life.

The physical structures associated with Irrigation
projects are unusual in this regard; they seldom become
obsolete even though their life span greatly exceeds
that of the majority of other physical production neans,
Also, replacements are seldom required because the major
structures are built to last, as their replacement would
frequently be impracticeble., This of course, does not
apply to all mechanical items associated with Irrigation
projects. Pumps, valves, pipelines and screens require
replacing at regulaer intervals and the costs thereof
must be provided for in the project estimates.

There are o few notable excepticms to the statement
in the previous paragraph relating to obsolescence of
water resources structures; The hAswan Dom in Egypt, in
this case the original structure is boeing supersecded by
more modern structure (the Sanad-el-Ali project). It is
suggested that in this case obsolescence of the original
structure arises not from an inherent defect of the
structure or from any inadequacy in its ability for fulfil-
ling efficiently and economically the purpose it was
originally designed to fulfil but rather from startling
changes in the economic development of the area which it
Serves, hlthough such changes are difficult to foresece,
adequate planning and foresight should usually serve to
ensure that such obsclenscence is avoided.(13)

The annual recurrent costs which are used in our
cconomic anslysis of the synthetic irrigation project
in the Fayoum Governorate is divided into two parts:

~the Government expenses through the period of its
complete operation of the project before distributing
the land to the farmers., We assume thot this period is
ranged between 1 to 7 years due to the different assumed
cases shown in Table 6-1, These mentioned expenses are

equal to $72.32/ha as shown in Table 6-3,
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~ the Government supervision expenses through the other
years after distributing the land to the farmers, These

expenses are equal to $11.59/ha, as shown in Table 6-4,

Table 6.3
Rate of Annual Recurrent Costs for New lrrigation Projects in the Fayoum Governorate
item US. 8/ ha
Expenditure of Ministry of lrrigation (details are shown in Table 5.14) ' 5.00
Expenditure of (GEOCD) (details are shown in Table 3.2) 67.32
TOTAL 72.32
Table 6.4
Rate of Annual Recurrent Costs for An Established lrrigation Project in the Fayoum Governorate
Item US. 8/ ha
Expenditure of Ministry of Irrigation (details are shown in Table 5.14) 5.00
Expenditure of Ministry of Agriculture (details are shown in Table 5.14) 6.59
TOTAL 11.58
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6.8.4. Benefits

The values of benefits used in our economic analysis of
the synthetic irrigation project in the Fayouun Governorate
are calculated on the velue of the yearly average benefit
of the established irrigation project in the governorate
and this value is equal to $465/ha at 1972 prices, as
shown in Table 6-5. We assumed also thot the mentioned
value represests the roximun output per hectare from the
cultiveted land in this governorate beccuse this land

had reached its marginal level o very long time ago.

In the case of the new irrigation projects in the

Fayoum Governorate, we assumed that the cultivated land
gives its noxiuun output ($465/ha) after a period ranging
between 4 and 7 years in the assumed thirty-two cases

shown in Table 6-1.

We asswied in our economic analysis of the synthetiec
irrigotion project that the increase to full oubput is
linear between the output value at the beginning of the
project operaction (which equals zero) nnd the maxipum

output value (which equals #465/ha.)

Figure 6~4 represents the distribution of benefits and
costs for case No.l during the econowmic life of our
synthetic irrigation project in the Foyoun: Governorate
(40 years) while Figure 6-5 represents the distribution
of benefits nud costs for case No.32.

6.8.5. The Economic Analysis

flere we use discounting to help us compare the cost and
benefit strecms of our synthetic irrigation project in

the Fayous Governorate. We must first discount each
streaiz in order to find its present worth. The streams

of benefits for the different cuses, mentioned in Table
6-1, are shown in Tables from 6-6 to 6~9 ond also in Figure
6-6 at discount rates of 6%, 8% and 10%. The streams of
costs ure shown in Tubles from 6-10 to 6-17 and in Figure
6~7 ot the same discount rotes. We can see that this has
been done for the total costs zod the net benefits.
Dividing the present worth of the net benefits by the present
worth of the total cost we find the beuefit - cost ratio.
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Table 6.5
Average Annual Benefit from The Established Irrigation Project
in the Fayoum Governorate

Year Annual Benefit Conversion Annual Benefit
Us. &/ ha Factor for at 1972 Prices
1972 Prices UsS. ¥ /ha
1961 234.80 1.61 378.03
1962 275.00 1.61 442,75
1963 283.50 1.65 467.78
1964 294.90 1.58 465.94
1965 258.40 1.51 390.18
1966 303.10 1.36 412,22
1967 332.80 1.32 439.30
1968 375.20 1.32 495.26
1969 424.00 1.27 538.48
1970 467.60 1.21 565.80
1971 525,80 1.09 573.12
1972 411.20 1.00 411.20
Average 465.00
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Table 6.6

Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate

Stream of Benefits for Cases from 1t0 8 US. 8/ ha
) Annual Present Worth at Discount Rate of
Year

Net Benefit 6% 8% 10%

14 - - - -
5 155 116 106 96
6 310 219 195 175
740 463 4,710 3,395 2,622
5,045 3,696 2,793

Table 6.7

Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate

Stream of Benefits for Cases from 9 to 16 US. 8/ ha
Annual Present Worth at Discount Rate of
Year Net Benefit 6% 8% 10%
1-4 - - - -
5 116 87 79 72
6 233 164 147 132
7 349 232 204 179
8-40 465 4,401 3,124 2,284
4,884 3,554 2,667
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Table 6.8
Benefit/Cost Analysis
for a Typical Synthetic trrigation Project in the Fayoum Governorate

Stream of Benefits for Cases from 17 to 24 US. 8/ he
Annual Present Worth at Discount Rate of
. Year -

Net Benefit 6% 8% 10%

14 - - - -
5 93 70 63 58
6 186 131 117 105
7 279 186 163 143
8 372 233 201 174
9 — 40 465 4,109 2,873 2,067
4,729 3,417 2,547

Table 6.9

Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate

Stream of Benefits for Cases from 25 to 32 Us. 8/ ha
Annual Present Worth at Discount Rate of
Year

Net Benefit 6% 8% 10%

1 -4 - . - -
5 78 58 53 48
6 155 109 o8 88
7 233 1565 136 120
8 310 195 168 145
9 388 230 194 165
10 —- 40 465 3,834 2,640 1,869
4,581 3,289 2,435
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Table 6.10
Benefit/Cost Analysis

Stream of Costs for Cases 1,9, 17 & 25

for a Typcial Synthetic trrigation Project in the Fayoum Governorate

US. §/ hs

r

ear Capital Recurrent Total Present Worth at Discount Rate of
Cost Cost Annual
Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 700 5 705 592 560 530
4 — 40 - 11.59 11.59 143 108 85
2,237 2,127 2,033
Table 6.11
Benefit/Cost Analysis
for a Typical Synthetic lrrigation Project in the Fayoum Governorate
Stream of Costs for Cases 2, 10, 18 & 26 UsS. 8§/ ha
. : Total Present Worth at Discount Rate of
Capital Recurrent

Year Cost Cost Annual
© Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 700 5 705 592 560 530
4 - 72.32 72.32 57 53 49
5 — 40 - 11.59 11.59 134 100 77
2,285 2,172 2,074
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Table 6.12

Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate

Stream of Costs for Cases 3, 11, 19 & 27 US. 8/ ha
Total Present Worth at Discount Rate of
‘Year Capital Recurrent Annual
Cost Cost Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 ;700 5 705 592 560 530
4-5 - 72.32 72.32 111 102 94
6— 40 - 11.59 11.59 126 92 €9
2,331 2,213 2,111
Table 6.13
Benefit/Cost Analysis
for a Typical Synthetic irrigation Project in the Fayoum Governorate
Stream of Costs for Cases 4, 12, 20 & 28 US. 8 / ha
Total Present Worth at Discount Rate of
Year Capital Recurrent Annual
Cost Cost Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 935 837 806 777
3. 700 5 705 592 560 530
4-6 - 72.32 72.32 162 148 135
7 - 40 — 11,59 11.59 117 85 63
2,373 2,252 2,146
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Table 6.14
Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate

Stream of Costs for Cases 5, 13, 21 & 29 US. 8./ ha
Total Present Worth at Discount Rate of
- Year Capital Recurrent Annual

Cost Cost Cost 6% 8% 10%

1 700 5 705 665 653 641

2 935 5 940 837 806 777

3 700 5 705 592 560 530
4~7 - 72,32 11.59 210 190 172
8 — 40 — 11.59 11.89 110 78 57
2,414 2,287 2,177

Table 6.15
Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate
Stream of Costs for Cases 6, 14, 22 & 30 US. 8/ ha
Total Present Worth at Discount Rate of
Year Capital Recurrent Annual

Cost Cost Cost 6% 8% 10%

1 700 5 705 665 653 641

2 935 5 940 837 806 777

3 700 5 705 592 560 530
48 - 72.32 72.32 256 229 206
9 - 40 — 11.59 11.59 102 72 52
2,452 2,320 2,206
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Table 6.16

Benefit/Cost Analysis
for a Typical Snythetic Irrigation Projéct in the Fayoum Governorate

Stream of Costs for Cases 7, 15, 23 & 31 Us. 8/ ha
Total Present Worth at Discount Rate of
‘Year Capital Recurrent Annual
Cost Cost Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 700 5 705 592 560 530
4 -~ 9 - 72.32 72.32 299 265 237
10 ~ 40 — 11.59 11.59 96 66 47
2,489 2,350 2,232
Table 6.17
Benefit/Cost Analysis
for a Typical Synthetic irrigation Project in the Fayoum Governorate
Stream of Costs for Cases 8, 16, 24 & 32 US. 8/ ha
Total Present Worth at Discount Rate of
Year Capital Recurrent Annual
Cost Cost Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 700 5 705 592 560 530
4-10 - 72.32 72.32 339 299 265
11— 40 - 11.59 11.59 89 60 42
2,522 2,378 2,255
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Table 6-16 represents prese.t worth of benefit, present
worth of cost and benefit/cost ratio for the different
cases at discount rotes of 6%, 0% and 10%. In Table 6~16
and Figure 6-&, the wvalue of benefit/cost ratio are
arranged from the higher value of the lower value. We can
see frowm these tables and figures that the best case is case
nucber 1 which has values of benefit/cost ratio equal to
2.23 at D.R. of 6%, 1.74 ot D.R. of 8% and 1.37 ot D.R.

of 10%. We also note that the worst case in our analysis
is case number 32 which has values of benefit/cost ratio
equal to 1.82 at D.E. of 6%, 1.38 ot D.R. of 8% and 1.08
at D.R. of 10%.

There is an important point about the computation in

that we caunot take the total of the discount factors and
wultiply it by the total of the cost or benefit stresn

to come out with the present worth. Taking the total

cost stream of any case, we cannot reach the present worth
of that case by multiplying the undiscounted total of the
costs, by the total of the discount factors. We must

folluw the year-by-year procedure.

We note from Table 6-19 that the absolute wvalue of the
Benefit/Cost ratio varies depending on the discount rate
chosen. The higher the discount rate, the smaller the
resulting benefit~cost ratio. For the assuned thirty-two
cases, we note from the saue table that oll values of
beuefit/cost ratio are greater than one at the chosen
discount rates of 6%, 8% and 10%. If o high discount
rate is chosen, the benefit/cost ratio will be driven to
less than one. For example, if the discount rate is
greater than 13% in case No.l, as shown iun Figure 6-9,
the benefit/cost ratio will be driven down to less than
one. The same thing is shown in the same figure for

case MNo.32 if the discount rate is grester than 10.7%.
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Table 6.18

Calculation of Benefit/Cost Ratio for the Different Cases

Present Worth of Benefit at
Discount Rate of

Discount Rate of

Present Worth of Cost at

Benefit / Cost Ratio at
Discount Rate of

®

S 6% 8% 10% 6% 8% 10% 6% 8% 10%
1| 5,045 3,696 2,793 2,237 2,127 2,033 2.23 1.74 1.37
21 5,045 \ 3,696 2,793 2,285 2,172 2,074 221 1.70 1.35
3| 5,045 3,696 2,793 2,331 2,213 2,111 2;16 1.67 1.31
41 5,045 3,696 2,793 2,373 2,252 2,146 2,13 1.64 1.30
51 5,045 3,696 2,793 7 2,414 2,287 2,177 2,10 1.62 1.28
6 5,045 3;696 2,793 2,452 2,320 2,208 2,07 1.59 1.26
71 5,045 3,696 2,793 2,489 2,350 2,232 2.04 1.87 1.24
81 5,045 3,696 2,793 2,522 2,378 2,255 2,00 1.54 1.22
9 4,884 3,554 2,667 2,237 2,127 2,033 2.18 1.67 1.31
10| 4,884 3,654 2,667 2,285 2172 2,074 2.14 1.64 1.30
11 ] 4,884 3,654 2,667 2,331 2,213 2,111 2.10 1.61 1.26
12| 4,884 3,554 2,667 2,373 2,252 2,146 2.07 1.58 1.24
131 4,884 3,654 2,667 2,414 2,287 2,177 2,03 1.55 1.22
14 | 4,884 3,554 2,667 2,452 2,320 2,2;6‘ 2.00 1.53 1.21
15 | 4,884 3,554 2,667 2,489 2,350 2,232 1.96 1.61 1.18
16 | 4,884 3,554 2,667 2,622 2,378 2,255 1.96 1.60 1.18
17 | 4,728 3,417 2,547 2,237 2,127 2,033 2.10 1.61 1.26
18 | 4,729 3,417 2,547 2,285 ; 2,172 2,074 2,07 1.57 1.24
19 | 4,729 3,417 2,547 2,331 2,213 2111 2.03 1.64 1.22
20 | 4729 1 3,417 2,547 2,373 2,252 2,146 2,00 1.62 1.19
21 | 4,729 | 3417 2,547 2,414 2,287 2,177 1.95 1.49 1.16
22 14,729 3417 2,547 2,452 2,320 2,206 1.93 1.47 1.16
23 | 4,729 3,417 2,547 2,889 2,350 2,232 1.90 145 1 114
24 14729 3,417 2,547 2,522 2,378 2,255 1.88 ) 1>.44 1.12
25 | 4,581 3,289 2,435 2,237 2,127 2,033 2.03 1,65 1,22
26 | 4,581 3,289 2,435 2,285 2,172 2,074 2.00 1.61 1.18
27 | 4,581 3,289 2,435 2,331 2,213 2,111 1.96 1.49 1.16
28 | 4,581 3,289 2,435 2,373 2,252 2,146 1.93 1.46 1.14
29 |4,581 3,289 2,435 2,414 2,287 2177 1.90 1.44 1.12
30 | 4,581 3,289 2435 2,452 2,320 2,206 1.87 1.42 1.10
31 | 4,581 3,289 2,435 2,489 2,350 2,é32 1.84 1.40 1.09
32 {4,581 3,289 2,435 2,622 2,378 2,255 1.82 1.38 1.08
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Table 6.19
Benefit/Cost Ratio for the Different Cases
Arranged from the Higher Value to the Lower Value

Benefit/Cost Ratio at Benefit/Cost Ratio at
Discount Rate of Discount Rate of
2 8
8 6% 8% 10% S 6% 8% 10%
1 2.23 1.74 1.37 8 2.00 - 1.54 1.22
2 221 1.70 1.35 14 2.00 1.53 1.21
9 2.18 1.67 1.31 20 2.00 1.52 1.19
3 2.16 1.67 1.31 26 2.00 1.51 1.18
i
10 2.14 1.64 1.30 15 i 1.96 1.51 1.18
4 2.13 1.64 1.30 167 1.96 1.50 1.18
5 2.10 1.62 1.28 27 1.96 1.49 1.16
1 2.10 1.61 1.26 21 1.95 1.49 1.16
17 2.10 1.61 1.26 22 1.93 1.47 1.16
6 2.07 1.59 1.26 28 1.93 1.46 1.14
12 2.07 1.58 1.24 23 1.90 1.45 1.14
18 2.07 1.57 1.24 29 1.90 1.44 1.12
7 2.04 1.57 1.24 24 1.88 1.44 1.12
13 2.03 1.55 1.22 30 1.87 1.42 1.10
25 2.03 1.55 1.22 31 1.84 1.40 1.08
19 2.03 1.54 1.22 321 1.82 1.38 1.08

156.




230

B8

o

N

N
¥

~4210

-200

~1.80C

~41. 80

~1.70

-11.60

-11.50

-11.40

-1.30

-11.20

—~41.10

{ SN N VR U O O T

Cases

_8

6

[

Figure

BenefityCost Ratio for the Different

Cases

at Discount Rates of 6%,8%,10%

157,



Worth U.S.$/ha

Present

6% 8%

10% 12%

14%

169,

7000 -
6500 -\
6000 |
5500 f
5000 |-
4500 |
4000 |
3500 |-
3000 |-
2500 f
2000 b
1500 }-

1000 |~

v i

1

I

e T BeSt Case(NO:1)
e | N€ WOrst Case(NO:32)

4%

Present Worth of

Costs

6% 8%

10% 12%

Figure 6.9

14%

Discount Rate

18%

for the Best and the Worst Cases

the Different

Discount

158.

Rates

Benefits and Present Worth of

at



Benefit _ Cost Ratio

| ] I i I I i i
230 b~ - 230
220 - - 2.20
210 b -1 210
2.00 - 200
ol at D.R. of 6% i
180 }— - 180
170 ~ - 170
160 — - 160
150 : -~ 150
140 - . Huo
130 & - 130
120 + — 126
110 - 110
1.00 b~ . - 100
i { i i § i § i

(@] - o™ ™ < [Te] w ™~

Y=Number of Years for Directing  the Project by
the Government

Figure 6_10

"the Synthetic Irrigation Project in Fayoum Governorate

z

Relation between Benefit/Cost Ratio and Number of

Years for Directing the Project by the Government

159.



If the benefit-cost ratio, in some cases, worked out to
be less than one, this is because we have coses where at
the discount rate assumed, the present worth of the
benefits is less than the present worth of the costs and
the investment is not recovered. In these cases, it
would be better to put the money in a bank ot the assumed

interest raote than to invest it in the project.

6.9 A Study on State Parnms

State farms are those where the Government practises,

through a governmental organization, the managewment and
utilizetion of agricultural projects. As regards the

economic analysis of the synthetic irrigation project

of the Fayoum Goverumorate, we assumed the application thereto,
of the state farm system, on the basis thot this project

be manoged and utilized by the Goverament, during its

expected economic life (40 years), through the GEOCD.

Table 6-20 shows the Present Worth of the benefits in
this case, when the Discount Rate = 6%, 6% and the value
of X =3, 4, 5, 6 and 7 (where X = the number of years

necessary for the laud to reach its maximum production).

From T.ble 621, it is evident that the annual recurreant
costs = §72.32/ba, on the assumption that they are stable

2ll the operation yeors round.

Table 6-22 shows the values of Benefit~Cost Ravio, reduced

to a certain extend. It may be noted thet when X = 7, i.e,

in case the land production reaches its meximunm, after 7 years
and when the Discount Ratio = 10% the value of Benefit/Cost
Ratio then = 0.98 {(less than 1).

This means that the State famm system, in this case, will be
unecononmic,

Therefore, the value of Benefit/Cost Ratio decreases under 0.98,
the more the value of X rises over 7, and also when the Discount

Rate inereases.

In such cases, it will be much better to invest the capital cost
in any other project, or to deposit it with any Bank at the same

value as Discount Raote.
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Table 6.20
Benefit/Cost Analysis
for a Typical Synthetic Irrigation Project in the Fayoum Governorate
Benefits for the Case of Governmental Farms U.S. & / ha

P.W. at D.R. of
X
6% 8% 10%
4 5,045 3,696 2,793
5 4,884 3,654 2,667
6 4,729 3,417 2,547
7 4,581 3,289 2,435
Table 6.21

Benefit/Cost Analysis
for a Typical Synthetic lrrigation Preject in the Fayoum Governorate
Stream of Costs for the Case of Governmental Farms U.S. § / ha

Total P.W. at D.R. of

Year Capital Recurrent Annual
Cost Cost Cost 6% 8% 10%
1 700 5 705 665 653 641
2 935 5 940 837 806 777
3 700 5 705 592 560 530
440 -~ 72.32 72.32 895 676 527
2,989 2,695 2,475

Table 6.22

Benefit/Cost Ratio
for the Case of Governmental Farms
at Discount Rates of 6%, 8% & 10%

B/C Ratio at D.Ft. of
X
6% 8% 10%
4 1.69 1.37 1.13
5 1.63 1.32 1.08
6 1.68 1.27 1.03
7 1.53 1.22 0.98
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6.10 Discussion.

Following the cconomic analysis of the synthetic irrigation
project in the Fayoum Govermorate we made, and after
obtaining the value of Benefit-Cost in the 32 assumcd
cases, with regard to the method used for the utilization,
at present, of the newly cultivated lands in Egypt, i.e.
that which concerns putting the lands into the possession
of farmers, many years after the completion of projects,
we have observed, from Table 6-19 and Fifure 6-10 and by
referring to Table 6~1, that the value of Benefit~Cost
Rotio generally increases the more the value of ¥
decreases, i.e. the more the number of years during which
the project is managed by the Government. It was also
found that the value of Benefit-Cost Ratio reaches its
meximum when ¥ = 0, i.e. in case where the lands are put
into farmers' p&ssession, soon after the completion of
the project. The value of Benefit-Cost Ratio that
decrecases the more the value of Y increases, i.e. the
more the number of years, during which the project is
managed by the Government, increases,. We found that the
value of Benefit-Cost Ratio reaches a maximum in case
Ho.l, where Y = O and X = 4, (whereas X is the number of
years nceded for the land to reach maximun production).
Furthermore, we have found that the value of Benefit-Cost
Eatio reached its minimum in the case No.32, where Y =7
and X = 7,

As regards State farms, assumed in this research, it
was found that the value of Benefit-Cost Ratio, in this
case, was relatively less than the values of the 32 other
cases concerning the vesting of the cultivated-land
ownership to farmers, I¢ . iw sueh o comparison
between & casc of putting the lands into the possession
of farmers, immediately after the completion of the
project (case Ho.l of the economic analysis) and that of
State farms, wherein the project is menaged by the
Government until the end of its economic life. It may
be observed, hewever , that the value of Benefit-Cost
Ratio in the former case exceeds that in the case of State
farms at different values of Discount Rates., It
increases at a rate of 25% when D.R. = 6%, at 21% when
D.R. = 8% and at 18% when D.R. = 10%,
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As regards State farms, it may be moted that when the
land production reaches its maximum after 7 years, when
D.B. = 10%, the project, in this case, becomes uneconom—
ic, as the value of Benefit-Cost Ratio = 0.98 (less
than 1).

And so, figures have shown that the best possible method
of economic utilization of the newly cultivated lands in
Egypt is to put them into the possession of farmers,
immediately after the completion of projects,; and that the
worst economic utilization of such lands is the State
farm method,

It may be observed that in the comparison previously
made, the value of X was constant, This means that the
new cultivated lands, when put into farmers' possession,
reach their maximum production after the same number of
years of that in the case of State farms. This, in fact,
is absolutely countrary to reality. Practice in Egypt
has proved that where lands are put into the farmers'
possession, they reach their maximum production, a few
years after the completion of projects, In the case of
State farms, practice has proved that the land needs many
years to reach its maximum production - a situation that
causes damage to such farms.

The cause of this lies in the beliefs and traditions of
the Egyptians as well as in their inherited cultural back-—
ground and their understanding of freedom. The signif-
icance of freedom to the Egyptian farmer is meaningless
without private ownership., In a case where a stretch
of land is made available to a farmer and his family for
private ownership, he will exert all his efforts to obtain,
as urgently as possible, the maximum return of his new land.
Furthermore, he does all he can to realize the best
utilization of the land and to increase its production, as
he feels that this production will be for him solely.

In fact, the creation of this personal incentive and its
fruitful effort cannmot be realized if the farmer is
employed as a paid worker on another's land.

There is too, a further reason., The farmer migrated to
a new land to become its owner, he and his family members
establish themselves within an integrated social enviroment,
and all contribute to the development of economic and sceial

1life, This is contrary to what happens in State farms, where
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seasonal workers are employed. They live in the new
land away from their families, thus causing many com-
plicated social and psychological problems to arise and
reflect their results in the amount of effort exerted in
land service,

In the case of State farms, the personal motice to exert
the maximum effort is lacking, and all farmers become paid
workers, who receive their wages whether for major or for
minor efforts. This is clearly evident in the new
irrigation projects in Egypt. These projects for leng
after completion have been managed or their lands have
been cultivated by the Government, which failed to develop
them to the range of productivity, even afier many years
have elapsed. This, in fact, has disturbed the economis
value of these projects,

Consequently and as a rcemedy for such o state of affairs,
the Egyptian Government put these lands intc the farmers'
posscssion so that they might themselves proceed with their
cultivation. Thus, after being put into the farmers'
posscssion, the lands actually realized more than expected.
Some of these lands are situated in the following areas:i-
Abis, Kom Ombo, El-Mataana, hrmant, The Tahrir Province,
Wadi Natroun and the New Valley (14).

From the forcgoing, it is clear that the method of
putting the cultivated lands into the farmers' possession
not only gives o more economic return than the State farms,
as evidenced by the results of the economic analysis of
the synthetic irrigation project, but it also has another
advantage that raises the cconcmic value of projects.

This is the fact that the productivity of the lands in the
farmers' possession, reaches its moximum in less time than
that of State farms.

From this fact, we may conclude that the best possible
method for the utilization of the new cultivated lands in
Egypt is to place them in the farmers' possession, in order
that they themselves use them from the very beginning, with
the help of the cooperative regime, which provides the
various requirements of production, such as machines,
sceds, fertilizers, pesticides, etc. and help in marketing
the different crops.

However, there is only onc disadvantaoge with regard to

o
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individual landownership in Egypt. It is that the
distribution of cultivated lands to farmers, in small
stretches of about 2 hectares each, means fraogmentizing
the cultivated lands, perticularly if we take into cone—
sideration that such areas are liable to be sub-divided
amongst the inheritors and the descendants of the
successive generations, or partially sold in some cases,
such as marriage or payment of debts.

Undoubtedly, the phenomenon of fragmentizing the owner-
ship of the cultivated lands has its harmful effects on
agricultural production, due to the difficulty of applying
a suitable agricultural rotation and tho infeasibility of
using the mechanical agricultural tools; on 2 large scale,
in the small areas of the land owned.,  There is also the
difficulty of serving the land, particularly if the
adjocent areas are growing different crops, each of which
requires special treatment.

To remedy the problem of fragmentizing the ownership
of cultiveated lands in Egypt, protective measures dgainst
further minimization and dispersion of these ownerships
should be taken. Morecover, measures should alsoc be taken
to assemble and to integrate the scattered landlordships.

As regards protection against the decline of the owner-
ship of cultivated lands, the Government has decided that
in a case where the landlord dies and the division of his
land amongst his inheritors results in reducing the areas
of the inherited land to less than 1.25 hectares, such
division shall be prohibited, and the land shall be owned
by one or two of the inheritors, according to its area.
The remainder of the inheritors shall be compensated in
cash payments, to be incurred by those who possessed the
land,

In ocur opinion, should the inheritor who possesses the
land according to this system, fail to pay the compen-
sation promptly in cash money to the other inheritors,
the Government should do so on his behalf, provided that
he repays the compensation to the Government in annual
instalments. It is also necessary that this scheme be
administered by an official independent authority, provided
with all the technical and financial resources required.

As regards the measure taken by the Government to re-
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assemble the scattered lands in private ownership, it
adopted a method, namely 'method of accumulating the
fragmentized cultivated lands and organization of the
agricultural rototions.'®

In short the said accumulotion method invites farmers
to agree themselves, through their Agricultural Cooperative
Societies, to divide all the village lands, considering
them as being one unit, into twe or three parts, ond to
apply a doubled or tripled rotation, suitable to the
conditions of the lands and their ownoers. They should
also ngree on the crop to be cultivated in each part of
the rotation. Each farmer will then cultivate the whole
of his land to grow the crop already determined for the
arca wherce his land is situated. In order to give the
opportunity to farmers to benefit by the dirferent
rotation crops, an agricultural exchange takes ploce be-
tween themselves. Thus, every Tfarmer con benefit by
the kinds of crops, which were grown outside his own land.

This method wos applied for the first time in Egypt, in
1956, in Nawag village area, Gharbia Governocrate, The
result wos truly encouraging. The yield of the cotton
crop, in this village area, increased during the following
three years, from 1.61 tons per hectare, in the first year,
to 2.55 tons per hectarc in the second, and to 2,89 tons

per hectare in the third.
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CAAPTER 7

CONCLUSIONS.,

Tal.

From the foregoing, it may be concluded that the best
economic utilization possible with regard to the new
irrigation projects in Egypt is to put the cultivable

lands into the possession of farmers immediately after

the completion of projects in order that they themselves
may proceed with the utilization of the lands with the
assistance of Agricultursl Cooperative Societies, which
provide them with machines, seeds, fertilizers, etc.

It has been proved that the utilization of lands in this
way has a sipnificant economic value for two main reasons;
the first is that because no administrative expenses are
incurred the annual expenses for the land are reduced and
the second is the large and swiftly goained yield obtainable
from the land, due to the availability of the farmer's
personal incentive to exert all efforts tc serve his land,
This is because he feels that he is its proprietor and

that its yield will solely be for him.

7.2

Prom the foregeing, it may also be concluded thot the more
the years of government management of agricultural projects
increases, the more their economic value decreases, This
is due to the huge administrative expenses incurred and to
the lack of personal incentives offered to officials and
employed labours to work as hard as they can; +the lands
then fail to reach their maximum production.

T3

It may alse be concluded that the utilization of irrigation
projects in Egypt, through the application of State Farm
system is unprofitable from the economic point of view and
nay expose the investment of such projects to become a real
loss.,

From the above the following sugpestions could be considered:
(1) It is suggested with regard to irrigation projects that
the Egyptian Government proceeds with the landlordism of
the newly cultivated lands immediately after the completion
of such projects. Meanwhile, it is proposed that the
Government alsc proceeds with the liquidation of the present

State Farms and distributes its lands to farmers, in order

167,



to obtain the maximum benofit at the lowest cost.

(11) It is proposed that the Bgyptian Government should
encourage the foundation end propagation of Lgricultural
Cooperative Societies amongst farmers in the country, and
should offer them the necessary aids, having regerd 1o
the important role such societies play in serving farmers,
and, in other words, the agricultural production.

(111) In order that the individuanl landownership system,
which is recommended becomes excmplary, it is suggested
that agricultural rotations in villages be systematized,
through the application, in all villages, of the
already-mentioned system, namely, 'the integration of
frittered lands and systematization of the agricultural

rotation' with a view tc benefiting from its advantages.
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LPPENDEX (4)

SOIL SURVEY znd LiND CLLSSIFICATION
OF THE RLT0UM GOVERNORATE (15)

A,1 Land Classifiesntion According to Productivity:

Land productivity classification of the Fayoum
Governorate includes six classes, according to the
three major following factors:

1., Present productivity.

2. Chemical and physicel properties of the soil.
3., Costs of managcment.

The land classes are:

4.1.1. Class 1 land.

At the south east of Ibshwai and the south west of

Sinoris, the soil is alluvial, loamy or clay loam.
The majority of these soils are very suitable for

raising 211 kinds of ficld crops and fruit trees.

The arca amounts to 4,535 hectares or 2.49% of the
total area.

A£,1.2. Class 2 land.

These soils are in the middle of the Governorate,

They are foertile soils and raise good crops, supplied
with adequate canals and drains and frec from injurious
soluble salts, the electrical conductivity does not ex-—
ceed 4 rmhos/cm at 25 . C and are free from alkelinity.
The area is sbout 27,173 hectares i.e. 14,92% of the
total zrea.

A,1.3. Class 3 land.

These lands are in the north east, north west and south

of the Governorate. They give rather moderate yields,
The soils are alluvial light to heavy claye. These soils
contain & moderate amount of salts and fair alkelinity

duc to the inadequate means of drainage. These soils do
nced an efficient drain system along with proper field
operations. The area is nearly 82,612 hectares or 45,36%
of the total area,

A.l.4 Class 4 land.

These soils are rather poor, just newly cultivated or

under reclamation; they are located on the north part of
the Governorate adjacent to Qarun lake and at the eastern
and southern parts adjacent to the hilly arca, beside some

scattered spots in the middle and western parts of the
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Governorate,
Some are sandy or under reclamatione. These need
leaching and efficient irrigation and drainage systems.
These soils give poor yields i.e., much less than the
total average yields. The arca is nearly 24,059 hectores
or 13,21% of the total area.
A£o,1.5 Class 5 land.

The majority of this area is in the ecast, south, ncrth
snd north-west of the Governorate, The soils under this
class are barren and swampy solls:

(a) The barren scils have not been put under reclamation
and are in need of irrigation and drainage projects.

The total arca of these lands is about 21,709 hectarcs
i.ce 11.92% of the total arca.

(b) Swoumps: these are the low-lying soils which are
highly impregnated with salty water. The reelamation of
these areas nceds o good system of drainage to get rid

of the high ground water level, The total area of the
swamps is 1,475 hectares i.e. 0.81% of the total area,

Aele.6 Class 6 land.

This compromises the following:

(a) Area occupicd by public utilities such as roads,
drains, railways and cities. It amounts to 9,562 hectares
i.e. 5.25% of the total arca.

(b) Uncultivable land ineluding rocky and shallow soils and
this is about 11,000 hectares i.c. 6.04% of the total

arel s

Figure 4~1 (mep) comprises the soil classes as mentioned
above,

A.2 Land Classification weccording to the Scil Texture.

After the field investigation and laboratory analysis, the
soils of the Fayoum Governorate cculd bée classified,
according to the description of the major kinds of soil
profiles, intoc the following groups:

Ae2.1, Heavy Texture Soils:

(n) Decp soils, light to heavy clay. The top soil may be
light clay underlain by a heavy clay or the topsoil may be
clay loam or sandy loam and the subsocil is clay.  The
structure is columnar or blocky., The water saturaticn
capacity is 50-100%.

The calcium carbonate content is 2-4%, the clay is 50-80% ,
silt is 10-15%, fine sand is 10-25% and coarse sand is 4-15%.
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(b) Deep soils, heavy or light clay soils, rather calcar—
cous, the calcium carbonate content is about 10%.

The water saturation capacity is 100-150%, The
hydraulic conductivity is less than o,o0l Cm./hour.
(¢) Light to heavy clay and highly calcarcous, gypsum
is widely scattered in the profile either as craystals
or in alternate layers of 1-5 Cm, thickness,  These
layers are found at 25 Cm. from the soil surface.

Table A-1 shows the chemical and mechanical analysis
of some representative profiles of the heavy soils.

he2.2 Medium Textured Soils:

(a) Deep clay loam or loamy soils, The top layer may be
medium texture of clay loam, sandy clay or sand followed
by clay loam or loan.

The structure is granular, the colour is brown to dark

brown, Ca Co, content is 2-4%. The water saturation

capacity is §0~60%, the hydraulic conductivity is :ather
moderate i.es, 0,1 Cm., Per hour. The clay content is 15-40%
silt is 10-25%, fine sand is 12~25% and the coarse sand

is 2-19%.

(b) Deep soils, loomy clay or calcarcous loamy soils, the
Ca Co, content is 10%, gypsum crystals or clusters are
apread through the whole profile, The soil is rother
compacted with granular structure and yellowish colour,
the water saturation capacity is more than 60% while the
water permeability is less than 0.1 Cm/hour,

Table A-2 shows the chemical and mechanical analysis
of some represcntative profiles of the medium texture

soils.

hLo.2.3. Coarse Textured Soils,.

(a) Deep soils, coarse textured, i.c. sandy loam or loamy
sand, or the surface soil may be of medium texture i.c.
clay loam or loam and the subsoil is loamy sand or sandy
loam, generally spesking, the soil is rather compacted,
with granular structure, the water saturation capacity is
25-40%. It is rather permeable to water i.e. more than
1 Cm/hour. The clay content is 15-35%, silt is 2.5-11%,
fine sand is 15-40% and the coarse sand is 30-35%,

(b) Deep calcareous coarse toxtured soils i.e. sandy loam
or loamy sand, the Ca 003 is 10%, the soil is compacted

with a gravular structure. The water saturation capacity
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is more than 40% and the permeability to water is less
than 1 Cm/hour. This may be due to the high content
of Ca Co3.

(c) Coarse textured soil as the above mentioned type,
contains gypsun veins or gypsum in alternate layers of
1-5 cm thickness. The mejority of these soils are
yellowish, with granular atructure.

Tablc A~3 shows the chemical and mechanical analysis

of the coarse textured soils.

A.2.,4, Very Coarse Textured Scils.

(2) Deep sandy soils through the whole profile, the surface
s0il may be sandy loam or loamy sand or clay loam underlain
by sand. Generally speaking, the soil is rather friable,
with granular structure yellowish in colour. The water
saturation capacity is 15-20%. The soil is very
permeable to water,

Thesc soils are widely spread close to the barren and
the rocky arca, The clay content is 4-10%, silt is
045-15%, fine sand is 12~T0% and the coarse sand is
3~80%.

(b) Decp calearcous sandy soils, Ca Co,, content is more

3’
than 10%, water saturation capacity is morce than 20%, soil
watcer permeability is less than the above mentioned soils.
(c¢) Calcarcous sandy soils, containing gypsum cither
in alternate layers of 1-5 Cus. In thickness or as an
impervious layer,
Table h-4 shows the chemical and mechanical anelysis

of the very coarse textured soils,

As2,5 Shallow Soils,

ue to > presence of extended calcareou ones la
Due to the es f extended calcareous stones layer,

or inpervious gypsum and Ca Co,, layers. These impervious

’
layers may be at 30 Cms. from ihe soil surface, the top
layer may be clay, loam or generally calcareous sand,

A.2.6 Rocky Soils Which are uncultivable,.

Generanlly specking according to the field study, we may say
that the soil of the whole Governorate is alluvial soil,
light to heavy clay through the whole profile, the top

s0il may be light clay and the subsoil is heavy clay, or
the surface soil is clay loam, sandy loam or sand, while

the subsoil is clay. The majority of the soils in the west,

cast and south are light or heavy claoy textured and rather
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ct.learecus as the Co COB content is 10%. The rocky
soils are spread rather in the enst nnd south of the
Governorate while the sandy soils are in the south
east, In the north west the scil contains clusters
of pypsum as crystols or in alterante layers of

1~-5 T in thickness, These layers

o

re found gencrally
ot 20 Cms from the soil surfrco. Figure 4=2 (map)
illustrotes the above soil clussification according to
texture,

£,3 Land Classification hccording to Salinity.

Corresponding to the soil analysis, the scils of the
Governorate are classified accordin; to salinity intos:-

A.3,1. Non~3line Scils:

In which the electricnl conductivity of the soil paste
extract is less than 4 mmhos/Cm ot 25°C, the majority
of these scils are in the east and the middle of the
Governorate, these are fertile and hishly productive
soils,

A.3.2 Soils with Moderate Sclt Content.

The electrical conductvity is betwcen 4-8 mmhos/Cm at
25°¢C, Salinity may be moderate ot the top layer while
it is highly saline in the subsoil. The majerity of
these soils are moderately productive and necd heavy
leaching bo get rid of the excess soluble salts,

A.3,3 Scils with Hipzh 8alt Content.

The electricol conductivity is morce than 8 mmhos/Cm at
257C, These are the soils close to Qarun luke, and to
the hilly area. They are low productive soils, The
s0il needs the increase of irrigotion water snd water
application should be at short intervals in order to get
rid of the soluble salts.

The Splinity may be due to:

1. Soil of low elevetion os con be scen in soils

adjacent to the Qarun loke. These soils ore nenrly

on the same level as the lake which is - 45m Below sea

level, This leads to the floodins of these soils by

the lake water most of the year.

2. Sowe soils are below the conal and drain levels which

leads to the infiltration of these water systems through

the soil, causing o high water table,

3. The inadequacy or lake of ficld drainage.

4, The variation of the soil elevetion which leads in
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infiltration from high land to low land. Figure A-3
(map) shows the different classes of soil salinity.

A.4 Lond Classification Lecordiny to Alkalinity.

Pigure 4-4 (map) shows the different classes of scil

alkalinity as follows:

A.4.1. Alkaelinity Frcee Soils throush the Whole Profile,.

A.442. SBoils with Moderate Alkalinity of High Alkalinity
in the Subsoil.

These soils need improvement of the drain system as well

as ploughing.

4£.4,3 Soils with High Alkalinity through the Whole Profile.

These soils need the application of gypsum.

Alkalinity may be due to:

() Inefficient drain system causing a high water table,

(b) The dominance of exchangeable sodium in the soil complex
leading to o decrease of calcium,

(¢) Improper tillage operations.

As a matter of fact, the main important factor in the
productivity of soils in Egypt is the level of water table,
the salinity and the alkalinity is but a result of this,
accordingly, this factor was put into consideration in our
field study as follows:

() Soils with an efficient drainage system and consequently
with a low water table about 150 Cms, From the soil surface;
all these are highly productive and salt free. These scils
are in the middle of the Governorate and include Sinru, El-
Agamin, Tobhar, Nassaria, Der El-Ramad, El-Fayoum, Minshat
Fitaeh.

(b) Soils with an inefficient drainage system in which the
water table is 80-150 Cms from soils surface; these arcas
need the improvement of drainage system and field drainage
in order to reclaim and raise the productivity of the land.
(c) Soils devoid of drains, these are the scils adjacent

to {arun lake and table to be flooded by the lake or the
soils close to the hilly area,

A.5 Nitrogen, Phosphorus & Organic Matter Status:

The soluble nitrogen was estimated by using a 1% solution

of potassium sulphate in some representative surface soils
of the Governorate, It is noticed that most of the soil

of Tamia district contains from 25 to 50 p.p.m. soluble

nitrogen, soils of the other districts contain more than
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50 pePeMme

The water seluble phesphate as P205 was determined
in some composite surface soils, It can be considered
that the majer seils ef that Gevernorate contain less
2,0 P.Pm, 25/05.

Organic matter was alse determined in cempesite
surface seils te a depth of abeut 30 Cm. It can be
cencluded that the ameunt ef organic matter in the soils
of this Governerate differs widely as shown in Table

A5

Table A —5
The Amount of Organic Matter in the Soil
of the Fayoum Governorate

1
Region Organic matter percent
Tameya district e e e e 0.14 —.1.62
Fayoum district e e e e 0.22 — 2.7%
Sanouris district P 0.10 — 3.58
Atsa district e e e e 0.81 — 2.08
Ebshaway district e e e e e 085 — 1.70
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STUDYING THE TUFLOW 4D THE OUTFLOY OF VATER

B.1 Studving the Qutflow

B.1.1 Water Consuw.ption of the ioin Products

& crop's comsuuption of woter is known to be the total
arount of woter used in the process of respiration in
eddition to the amount of water used up in evaporation

frowm the soil where the plant grows.

B.1.1.The Process of Respiration:

This process is the transfer of irrigation woter
wbsorbed by the plant from the soil through its
various tissues and its return back to the atiwosphere

in the form of water vapour.

For wny plant, the rate of respiration varies from one
hour of the day to the other due +o temperature, sunshine,
avoilable hunidity for absorbtion and other atmospheric

-

factors.,

The rate of respirotion varies during the different

phases of growth of the plant.

hs the rate of respiration veries with the tenperature,
it also varics awccording to relative humidity and the

velocity of the wind.

Rates of respiration also differ greatly frow aight to

day as 1t is in parallel reletion with the growth of the
plant which basically depends on the sunshine, thus the
process of respiration essentially depends on the number

of light hours.

B.1.1.2 Evoporation frow the Apricultural Soils

This is the process by which the scil loses its humidity

through the direct evaporation from the surface of the soil

or layers close to the surface.

The rate of evaporction depends on the swme atmospheric
foetors and conditions aifecting the rate of respirsticn

and on other foctors such as air pressure.
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As this proves that the rate of water consunption of

the various crops depends on stiospheric fectors, nany
researchers hove tried to link these atmospheric factors
with the conswuption of irrigation weters snd hove deduced
the factors affecting the water consumption of each plant.
The most famous of these researchers are Charles Hycdeck,
Blauey and Criddle and Herrpgreves.

The equation of 3laney and Criddle which is the most
popular has proved successful in Beypt.

Researchers in this field in Egypt were able to obtain
the factor of the different plants which differ with the

prevelant atmospheric differences in Egypt.

This method has been pursued in our research in esbino-
ting the consunphion of irrigation weters of the differeont

plonts,

B.1.1.3 Bluney~Criddle's Method

Blaney and Criddle have proved that there is a relation
between the rute of water censumption and atmospheric

factors prevelent in the area where o plont is cultivated.

& special coe?ficient for each plant has been found out
and appears on Table B-l. This relation is:

M= 1.82 P (t+ 17.8)
Where:

I = Amount of water consuried by & plant per month,

lav}
i

The percentage of the total nuiber of doily hours

per month in relation to its total amount per yeor.

K = Blaney and Criddle's coefficient for the consutiption
of irrigation water.

T = Averuge nonthly temperature in Fahrenhiet.

It is noticed that the average water consumption of the

different plants does not depend on the type of soil bdut

only on atriospheric factors and the kind of plant.

The application of this relation in Bgypt has proved
successful and the average rate of water consumpbion of
the differeat plants was determined by this equation accord-

ing to Table B-1.
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Table B~2 shows the percentage of daylight hours on
latitude 30,

Tuble B-3 shows the average monthly temperabures for
yeers 1964, 1968 & 1972 in the Foyoun Governorate.
Through the application of Bluney-Criddle's equotion
on the different atmospheric Toctors for the years
1964, 1966 wnd 1972, the average monthly and annusal
rates of water consumption of the different crops was

obtained as shown in Tables B-4, B-5 and B-6.

In Blancy~Criddle's equation, the monthly cnd

annual water consumption of the different products
mentioned in Tables 4~11, 4-12 & 4-13 have beeun
substituted on bthe basis of the cultivation and
harvest scasons of each crop in the Fayoun Governcrate

as shown in Table B~-T7.

The actual cultivated oreas of basic crops have been
amended to ensure accuracy in calculating the total
monthly and annual water consusption of the different
crops in years 1964, 1968, 1972 am shown in Tables B-8,
B~9 & B-10 and Tables B-11, B~12 & B-13.

B.1.2 Evaporation Water Losses From Unrun Loke

Evaporation from tac surface of lake Larun is
affected just as other weter surfaces - by the following
fretors:

-a- kir teumperature,

~b- Woter tenperature.

~c~ Pressure of water vapour on the surrouuding air.
~(- Pressure of water vopuur on alr,

~g- Wind velocity.

~f~ Barometric pressure,

~g= ¥ind of water, (sweet or salty).

The losses of water from evaporation from lalke Qerun is
estimated through measuring water vapour from a imessurable
square shaped basin on the shores of the lake in 'Shakshouk'

rerion,

4 Curve was drawn to show the relation between the area
of the lake aud its levels on a contourian map of a scale

of 1 ¢ 100,000 as shown in Figure B-l frow which we may
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Table B — 1
Blaney-Criddle’s Coefficients for Irrigation Water
Consumption for the Ditferent Crops

Yield Coefficient

11 Wheat 0.50
2| Beans 0.70
3| Blover 0.65
4 | Barley 0.50
5 | Winter Vegetables 0.60
6 | Fenugreek 0.65
7 | Cotton 0.70
8 | Rice 1.25
9 | indian Millet 0.80
10 | Syrian Maize 0.85
11 | Summer Vegetables 0.60
12 | Fruits 0.65
13 | Peanuts 0.60
14 | Nilotic Vegetables 0.50

Table B — 2
The Percentage of Daylight Hours on Latitude 30 (5)
Month Jan, Feb. | Mar. | Apr. | May | June July | Aug. | Sept.| Oct. Nov. | Dec. | Total
Percentage 7.30 { 7.03 | 8381 8,72 | 953 | 9.40 967 1922 1834 {79 | 719 |7.14 100
Table B — 3
Average Monthly Temperatures for years 1964, 1968 & 1972
in the Fayoum Governorate (5)
Month Jan, Feb, | Mar, | Apr. | May | June July | Aug. | Sept. | Oct. Nov. | Dec.
Year
1964 11.70 | 13.90 18.40 | 20.30} 24.20 27.80{ 27.8Q 28.40125.10 | 24.20 18.50 | 14.00
1968 10.30 | 12.02/15.00 | 20.75 | 25.82 28.57 | 28,65 27.72{25.65 | 21.72 17.20{ 10.52
1972 12.40 | 13.60/16.80 | 21.30 | 24.60 27.50 | 28.20 29.20{27.00 | 23.80 18.00 | 13.40

187.




6LE'E - ~19ZL |9LL |EZ6 |¥S6 - - -~ = sajqersBon onopuN | 81
98L's - ~1 BEZ'LIBLE"L | LLG L BEY L] - - - - - sziey UBLIAG DHOUN | L}
8sZ'y - - — |GpZ’'L | 0B¥P L] EES'L] — - - - - 18H{EA UBIPUL OHOIN | GL
686'8 - - — | Z¥B'L | LIEZ | Z6E'T phE'L - - - -{ - aoiy onoUN | 6
9eL's - — | £¥6 [ 000°L|002'L|8EC'L 91Tt Pzt [5€6  |Zs8  |929 - CILEE B 1)
Z66'v - - - - — 10§1'L|8Z1L pSO'L 1698 |G66 - - ssjqerabepn, towuing g
zLe'e - - - ~ [ 1L5°1] 829l |L6S'L BLYL - - - - aziepy uelLAg sswwng - | zZi
650°L - - - — |08¥'1L|EESL {pOSL D6E'L |28l - - - 18](HN ueipu JBwUNg | {1y
PLE'S - - — {se6 |LLi‘tloGL'Lige’l bso'L | — - - - sinueag | gt
JL:1 N1 - - —- |zy6'l | tig'z|zeeT vpe'e BOL'T | — - - - soiy sewwng | g
8zL'L - - - — legz’i|see’L |lLog’t BoT'L w00t | vi6 | 119 - uonon g
£0g’'s G6S | €89 | 8.8 - - - - - - - {1 €86 | ¥99G sajqeisbap Jaupy |2
L6E'Y 8€9 | £€L | £V¥6 - - - = - —- 1298 |9Z9 |S09 jessbnusy |g
9992 £6v | 998 - - - - - - - LS9 | £8F | L9V Aapeg ig
LSY'9 8€9 | €€L | £V¥6 - - - — Bzl {se6 | ¢s8 | 929 |S09 J8A0[D) ENUILOD |
BL6'C 8¢9 | €£L |cv6 - - - - - - - — 1500 188010 uonefinsuy ¢
giL'e 588 | 88L - S N - - - — | 9l6 | ¥9 io0S9 suesg |z
48e°¢ £6v | 995 - -~ | - - - — {6LL | LS9 | €8y | /ISP waym |1
Pu/ cowwmh“”:on, s8(] AoN| 100 | ideg | Bny | Anp| sunp | Aewy | sdy | e | geg uep J—
[enuuy 30 8ley ey \mE uo i dumMsUoy) 18188 AJYIUOW 0 leY

"31210UIBA 05 WINOARY BYL Ul
U1 PAIBAILINY SC04D UIRY 10} LUOIAUINSUOY) JB1BMA [BNUUY pue A[YIUOR 0 sley

v —geiqeL

188.



0se's - - €89 |G8L B 606 - | EL6 - -~ - - - - sajqelsbap dnouN | g1
£0L's -~ - POL'L | GEE'L | £pG'L [ £G9°L - - - - - - 8zieyy UelIAG JOKN | /1
6LZ'V - - — |68ZL |6GY'L | 195t - - - - o 18§{HN UBIpU] ORORN | 9t
5906 - - — |996L |8LZ°C | Lev'z |G8E'E - = - - - 801y JBOUN | Gi
¥50°6 - -  B88 PLOL [IBL'L [ 18Z°L [gee’L |89L’L | sv6 |LLL  {06S - EIUEE I £
800°G = - - - — ML {LpLL {080’ | 188 |6LL - - sB1qerabsp sswwing [ gy
09¢’s - - - ~- {LpS°L | £99°L |£29L |eg8'L | — | — - = aziepy uenAg sBwwng - |z
951L'L - - - — 16gb’l {1981 |BZS L |evb't | 99l — -] - 1810 ueIpu| Jowwng | 4|
0sb's - - ~ |Ly6 |S60°L | 1414 |Lpi'L 1060°L | — - - - sinuedy | oy
oetL'i - - - 1996'L |8LTC |Le¥'C |S8E'T WSz | — -~ - - 8oy fewwng g

069'L ~ - - — {692l {6SE°L |0EE'L {L92°L 19L0'L |BZ8 | 189 - uonoy |

LoL'e 8cS | 699 |9z8 e - - - - - |0ss !sgs sajqerabap mum |/

10ty 699 |t0L |888 - - - - - — liLL | 08S |9ls jeasbnuay g

8LY'L 8ep | S¥S - - - - - - -~ 1868 |GS¥ |Svb Aejeg (g

§12'9 695 |L0L {gs8 - - -~ — 169L°L |s66 |iLLL {068 |os 18A0I] ernunuo) |

ovL'e 698 |L0L 888 - - - - - - - — le/s 18a01) vonebusu) jg

oev's zig jzeL -1 - |- - - - — i8¢8 |€E9 |96S sueag |z

90z’ 8ey | Sta - - - - - — |8ZL |€6S | SS¥ |Sbp wBYM ||

BY/ W

. \m — saQ AON | 3190 wdag] Bny | Apnp | aunp Aeyy | 4dy 1N | g84 | uer .
BNy 1O aey m;\mE uondwinsuoy 8184 AJLIUO 0 Bley

paieann sdo) uley 1oy uondwinsuoy Is1ep) [enuuy pue AJUIUo o s1ey

8061 188 A 912JOUIBAOL) WINOARY Y] Ul

G—gsiqe]

189,



ZEY'E - - 614 608 |Ov6 | P96 - - - - - - sejquieban suouN |8t
Sp8'S - - 9zZ'L| 8LE'L 16691 | ZPY'L - - - - - - ezt ueLIAS JuONN | /1
YSE'Y - - — 1001 {£0S'L | LbS'L - - R - = BN velpuy JBOEN {91
ozi's - - -~ {8zZ0T{ise'T |eiv'e]seez] — | — |- - - sa1y onopuN |51
8LL'6 - - £E6 | GYO'L{BLT'L [ L¥ZL{LOT'L |SEL'L | L56 |viB |1Z9 - sunyy |yl
£66'7 - - = 1 — ] — {i8t’t{1z1'L {690°1 | €68 |6SL -1 - s3|qerabap sswumng gy
81€'9 - - - - | 66S'L{zZve’L|o8sL (z6v'L | — - - - 8zie| UelIAg Jswing - [z
teL'L - |~ — | — |Los'L{Lpe'L|{zer'L [zOv'L {E8L'L | — - - 18]l ueIpu| SBwwing | 1)
0st's - - — 1846 JLELL{LGL L]zl i6G60°L | — - -1 = sinuesy | ot
oeLt S — {820 lse'zeivziseez jo6l'c | — | — = - soly Jewiwung  ig
ovL'L - - - — 1601 Lye L lO0E'L {122 | 1E0'L {vi8 | w98 - uouo) 8
8T’ €8S vL9 [LI8 - - - - - - - 8.S |8(G sejqel1eBap ssIup, |/
LEE'Y 9z9 vzl |eg6 -~} - -1 = - | — |vi8 |1Z9 {6i9 jeasbnuey | g
vz9'c €8y | LSS - - - - - - - |BZ9 |8L¥ |8Lv Asjeg |g
61’9 9z9 | vzL _mmm - | - - — {geL’L {486 {vi8 | 129 {619 i8nopg enuuo) |y
z062 929 |vZL i€g€6 - - - - - - - — | 619 seno[p uonebusuy g
159 19 |8iL - - f - - - - — |otg 999 |999 suesg |z
z9g'e €8y | LG8 - - |- -1 - — |88L (829 8Ly |8Lv BYM |1
ey/ w %8Q | AON| 0@ |deg | fny | Aingjeunp | Ae | udy | e | geq | uer
e - a1IA

{enuuy 40 arey

ey/ Wi uondwinsuod 1318 AlYIuo o sley

paleanng sdoud utey 104 UORAWINSUOD JBJBAA [BNUUY PUB AJYLUOY 4O a1y
g—gselqej

ZL61 183 A 31BIOUIBAOL) WNOARY Y3 Ut

190.



TableB —~ 7

Period of Staying the Different Crop in the Ground

in the Fayoum Governorate

Appointment Appointment Period of
Product of‘ of ) ) Staying
Plantation Reaping in the Ground
{Months)
1} Wheat November May 6
2 | Barley November April 5
3 | Beans October April 5
4 | |nstigation Clover October January 4
5 | Continual Clover October May
6 | Fenugreek October April 6
7  Winter Vegetables October February 5
8 -{. Cotton February September 7
9 | Summer Rice May October 5
10 | Peanuts May October 5
11 | Summer Indian Millet April August 5
12 | Summer Syrian Maize May September 4
13 | Summer Vegetables March July 5
14 | Fruits February October g
15 | Nilotic Rice June September R "":"-—'-*M
16 | Nilotic Indian Millet ‘May September o 3
-1-7 Nilotic Syrian Maize July November 4
18 | Nilotic Vegetables July October 4 |
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TableB — 8
Modification of Agricultural Areas to Areas of Main Products Cultivated
in the Fayoum Governorate Year 1964

Winter Products
Yield Cropped Area Percentage Modified Modified
(ha) Percentage Area (ha)
Wheat 38,500 32,90 34.27 40,108
Beans 11,420 9.74 10.14 11,867
Instigation
Clover 32,804 28.03 29.21 34,185
Continual y ' ;
Clover 22,196 18.97 19.77 23,137
Barley 2,060 1,76 1.88 2,200
Fenugreek 3,010 12,57 2.67 3,125
Vegetables 2,314 1.98 2.06 2,411
Other 4,727 4.05 - -
Total 117,031 100 % 100 % 117,031
Summer Products
Yield Cropped Area Percentage Modified Modified
"~ {ha) Percentage Area (ha)
Cotton 35,500 58.37 60.61 36,865
Rice 8,050 8.30 8.62 5,243
Peanuts 920 1.51 1.57 955
Indian Millet 8.015 13.18 13.69 8,327
Syrian Maize 615 1.01 1.05 639
Vegetables 3,645 5.99 6.22 3,783
Fruits 4,820 7.92 8.24 5,012
Other 2,259 3.72 - -
Total 60,824 100 % 100 % 60,824
Nilotic Products
Cropped Area
Yield (ha) Percentage
1{ Rice 2,850 3.86
2} Indian Millet 16,495 22.36
3| Syrian Maize 50,585 68.57
4] Vegetables 3,841 5.21
Total 73,771 100 %
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Table B -9

Modification of agricultural areas to areas of Main Products Cultivated
in the Fayoum Governorate Year 1968

Winter Products

Yield Cropped Area Percentage Modified Modified
{ha) Percentage Area (ha)
1] Wheat 38,400 36.64 © 38.33 40,165
2j Beans 7,500 7.16 7.49 7,849
3| Instigation 26,120 28.93 26.08 27,330
Clover
Continual
4 Clover 20,380 19.45 20.33 21,304
5| Barley 1,880 1.79 1.87 1,960
61 Fenugreek 2,660 2.54 2.65 2,’{77
7{ Vegetables 3,256 3.1 3.25 3,408
8] Other 4,595 4.38 - -
Total 104,791 100 % 100 % 104,791
Summer Products
o Cropped Area Percentage Modified Modified
Yield (ha) Percentage Area {ha)
1} Cotton 36,300 50.88 55.22 38,400
2! Rice 7,930 11.11 12.03 8,584
3{ Peanuts 740 1.04 1.12 799
4] indian Millet 12,200 17.10 18.53 13,221
5] Syrian Maize 990 1.39 1.50 1,070
6] Vegetables 2,234 3.13 3.39 2,419
7} Fruits 5,400 7.57 8.21 5,858
8| Other 5,657 7.78 - -
Total 71,351 100 % 100 % 71,351
Nilotic Products
Cropped Area
Yield {ha) Percentage
1 Rice 2,470 4.30
2t Indian Millet 12,400 21.61
3] Syrian Maize 39,810 69.37
4] Vegetables 2,710 4.72
Total 57,390 100 %
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Table B — 10

Modification of agricultural areas in areas of Main Products Cultivated .
in the Fayoum Governorate Year 1972

Winter Products

Yield Cropped Area Percentage Modified Modified
(ha) Percentage Area (ha)
Wheat 31,100 27.27 28.96 33,023
Beans 10,080 8.84 9.39 10,708
{stigation 28,398 24.90 26.44 30,150
continual 30,802 27.01 28.69 32,716
Barley 1,660 1.46 1.55 1,768
Fenugreek 2,540 2.23 2.37 2,703
Vegetables 2,788 2.45 2,60 2,963
Other‘ 6,665 5.84 - -
Total 114,033 100 % 100 % 114,033
Summer Products
Yield Cropped Area Percentage Modified Modified
tha) Percentage Area (ha)
Cotton 31,100 42.50 46.34 33,808
Rice 7,408 10.12 11.06 8,093
Peanuts 371 0.51 0.56 410
Indian Millet 16,932 23.14 25.41 18,593
Syrian Maize 2,890 3.95 4.31 3,154
Vegetables 2,938 4,02 4.38 3,205
Fruits 5,320 7.27 7.94 5,810
Other 6,214 8.49 - -
Total 73,173 100 % 100 % 73,173
Nilotic Products
Yield Cropped Area Percentage
(ha)
1| Rice 792 1.67
2} Indian Millet 5,568 11.76
3| Syrian Maize 37,710 79.65
4} Vegetables 3,274 6.92
Total 47,344 100 %
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determine the actual area of the lake to cach level when

we estizate the amount of witer losses fron evaporation.

We nay also accurutely estimate the fluctuations of the

levels of the lake as shown in Table B-14,

B.1.3 Bvaporation Water losses fro.o Canals and Drains

We estiante water losses from canals and droins in the
Fayow: Governorate each year as follows:
Water Losses = C x 3 x L x &
Whoere:
C = Coeffecient of the standerd basin in Shakshouk
region in the Payow. Governorate = 0.5
B = aAverage width of cuanals and drains = 10 meters
L = Lergth of geseral canals and draiass iu the Fayoumn
Governorate (shown in Table B-15)
E = Total annual evaporation fron: the Fayouu

Governorate (shown in Table B-16)

i

+'.  Water losses by evaporation year 1964 = 35,55 Million

w3

" " " " " 1968 = 37.56 Million
I 2

i 1 " 1" 1972 =

22.95 Fillion
I

B.1.4 Gain or loss of Water Stored in varun loke:

For completion of the calculation of water balance, one
nust calculate the gain or loss in weter stores in Yarun
lake; this aviount of water has been calculated by
Lnowing as the water level of the lalc at the beginning
of the year and the water level at the end of the saue
year, after finding out the surface area of the lake
from Figure Del . We recogniue from Table B-~17 that
there is ai amount of woter gained ond not lost in

years 1964, 1966 & 1972.

B.1.5 People's Drinking Woter Consw:iption:

So as to have accurate calculation of the water balance,
we will calculate the amount of water consused by the
irhabitants of the Fayoum Governorate in the years 1964,
1968 & 1972.  This could be calculated by finding the
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[4

sbuipeayy uotielodeny jassep jO T X ealy Bunesy = anje s uoireiodeny

ZL6L '8 8961 'PO6L SILIA B¥ET] UNIED WOl S850| Jerep co_pmgmn_m,\,w.msk

bl —gaqey

A —— S
60Z°¥9¢ val'aey LEL'8LE ie8A [ uonesodens 40 jeio]
Z28€'81 8l 00°8e 8GEP — vie'zl 801 qcove 06’er — 8811 001 §579€C S0y — Jaquiadeg
886'61 oL QLeve SLEp — ¢08'0¢ 9Lt 6E'9¢€Z LOVY — SLE°81 851 0g'zee (44 4 A 4aquianon
L61°8E g€ SLoive veey — 86L°2¢E 08¢ 2 TAN 2 X A Si'vy — 609°LE viZ ¢L0ET 6T — 4840100 |
968,71 ZLe LE YT 98y — [T 4 00t 95'eeT 8Lbp — ii6'6e are oLoge ot'vy — taquisidag

. $06'6Y (454 jTAA 24 8Ey — LL2'ES 1414 0L'veT ELp — §66°9v 96€ og'zee €Ty — snBny
gices t:7A 4 00°'¥¥Z vLEY — 001L°ss Pov AN LO'vy — 289°Ls b444 STYET Si'vy — App
£98'v¥ e 05'9e yo'Ey — 99¢°28 9Ev SL'6eT C6EY — ¢¢9°08 274 4 §6°9gT SO0by — 8u np
8€6°0¢ 08z 0S'Lve 09y — 2oy 8¢ o0'zve 8ty — 0sg'Ly 0se 00°'8¢€C 66°tY — Aepy
SYa'Ze a8l SL'ive 65’y — evo'6y 98¢ 00°eve 8LEY — L89°'LE 99¢ S2°8€T 86'cy — iHdy
08461 091 00°L¥T co'ey — 280'eC 061 SLevT 6Ly — §82'9C 0ze 0s'gee LEEF — Yoden
SvS'oL 98 sgreve 69y — 869°91 8¢t1 00°Zve cg'ey — LL8GL 44} oL'LeC 00’y — Ateniqay
q00°¢t 86 00°S¥T oL’ey — L6L'8L veL SLive v8'Ey — ogezi ¥OoL oL Lee 00'vp — Asenuep A

(W i) (4818w W) (W i) AmE ") (1818usB 1) RNE “Hw) AmE ") {4e18Wayfiu) (W Ty
anjep sbuipesyy oL {easn anea sBuipeay gaue {anaT anjea sBuipeay esie [8AeT]
uoilesodeny uoneiodens Bunaspy abesany uonesodeay uoneiodeag Bunyasyy abesany uoneiodensy uoilerodeny Buniaapy abeasny yruop
{assap {assap jassap .
$0 [e104 30 je10f 10 [e10 ] .
ZL6L 8961 7961

200,



Table B — 15
Total Lengths of General Canals and Drains
in the Fayoum Governorate (16) (Kilometers)

Year General Canals General Drains Total Length
1964 1250.500 912.000 2162.500
1968 1258.300 920.362 2178.662
1972 1263.355 924,480 2188.035
Table B — 16
Total Annual Evaporation from the Fayoum Governorate (16)
Year Total Monthly Evaporation {millemeters) Total Annual
Jan | Feb| Mar| Apr|May| Jund July] Aug|Sept Oct | Nov| Dec
1964 104 | 142 220{266 {350428]444 {396| 346|274 158100 3,228
1968 1341 138| 190{286 |382 {436 [464 {454 {400 /2801176108 3,448
1972 98| 86| 16011821250 3641428 {4121372|316 1164|148 2,980
Table B — 17
Gain or loss of Water Stored in Qarun Lake (16)
Year 1964 1968 1972
Item
Level at the beginning of the year — 44.075 —43.875 —43.710
L.evel at the end of the year ~ 43,955 - 43,825 ~43.485
Difference between the two levels {meters) + 0.120 +  0.050 + 0225
Area of the lake (m” )million m®) 239.20 242.50 250
Gain or loss in water (million m) +28.704 +12.125 +56.250

20
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nunber of inhebitants surviving in the three wentioned
years, and assuming that each person uses 10 litres of

water per day as shown in Table B-18.

From what was previously said, we could guther up the
outflow of water from the Fayoum Governorate in the
years 1964, 1966 & 1972 as shown in Table B-19. Ve
recognize frow thet table that the amount of water
outflow from the governorate in cach of the three

. . - s 3
years 1is approximately 1.76 rillion .

B.2 Studying the Inflow:

after ccleulnting previously the amount of water out-
flow frou the Fuyowa Governorate in the three yvears,
we huve to coupare it with the anoust of woter inflow
to the governorste., Table B~20 shows the monthly
arount of water iuflow to the Fayouw Governorate in
those three years upstrean Lahounc Barrage.

B.3 Coupurison between the Iuflow aund the Outflow:

Frow what has been previously said we would compare the
inflow and outflow of water of the Payoun. Governorate
in the years 1964, 1968 & 1972 as shown in Table B-21.
We could easily recognizc frowm that table that there is
actually o differcice between the outflow and inflow

in the water in the three years mentioned which approX-
imates to 249,275 & 209 tillion cubic neters in years
1964, 1968 & 1972 successively. The reason for this is

that this amount of water is swallowed underground.
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Table B — 18

People’s Drinking Water Consumption in the Fayoum Governorate
in the years 1964, 1968 & 1972

Year 1964 1968 1972
Item
Average Drinking water consump- 10 10 10
tion/person/day (litre) {asstimed)
Number of days 365 365 365
Number of inhabitants (person) 902,000 972,000 1,024,000
Total Drinking water consump-
tion {million m”) 3.292 3.548 3.738
Table B — 19
Total Outflow of Water in the Fayoum Governorate
in the years 1964, 1968 & 1972 (16)
Item 1964 1968 1972

Products water consumption 1,333.318 1,273.497 1,316.377

Evaporation losses from Qarun lake 378.731 425.154 364.209

Evaporation losses from Canals & 35.550 37.560 22.950

Drains
Gain or loss of water stored in Qarun 28.704 12.125 56.250
lake
People’s drinking water consumption 3.292 3.548 3.738
Total 1,779.595 1,751.884 1,762,524
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Table B — 20
Discharges coming to the Fayoum Governorate

Upstream Lahoune Barrage
in Years 1964, 1968 & 1972 (16)

Year
Month
1964 1968 1972

January 28.201 55.200 30.750
February 110.807 115.400 133.431
March 184.017 177.000 169.952

Aprit 161.817 158.186 154,724
May 163.852 167.344 166.868 ;
June 218.738 214,231 193.678
July 236.235 248.000 233.383
August 228.221 237.500 229.480
September 190,229 193.650 193.892
October 187.595 171.381 177.042
November 167.823 157.112 163.620
December 150.558 , 132.112 124.296

Total 2,028,203 1 2,027.116 1871116
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Comparison between Inflow and Qutflow of water in the Fayoum

Table B — 21

Governorate years 1964, 1968 & 1972 (million m?)

Year Inflow Outflow Difference
1964 2028.203 1779.595 248,608
1968 2027.116 1751.884 275.232
1972 1971.116 1762.524 208,592
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