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SUMMARY:

The: environmental problems. of the Arab Republic of Egypt relate to its
pecuiiar situation of intensive irrigation agriculture and great popu~
lation densities: ix a very arid land, 96% of which is as yet uminhabit-
able. The population of 38 million lives on the remaining 3-4w comprised
predominantly of the Nile valley and delta. Attempts to raiss signif-
icantly the productivity of Egypt's natural resources (especially soil
resources) have led to problems. of resource degradation and hazards to
the: heailth of large numbers: of the: population.

Unlike many Middle Bastern countries, Egypt's pastoral activity is minimal
because: the: Mediterranean coastlands, once the granary of the
Roman: Empire, have lost most of their natural productivity through over—
exploitation in the last millenium. Attempts to rehabilitate the avrea in
this century have not met with great success, and rocent plans stress
economic. activities besides those which are natural resource-based.

The: better-known desert reclamation schemes of tha delta fringe and cases
of the: New: Valley will benefit from the experience gained in the last few
decades: on the functioning of water, soil and biotic systems in the situ~
ation of highly manipulated perennial irrigation schemss, although better
control of the Iinputs and outputs of these systems seems to be necessary.

The: major environmental problems. faced by Egypt at present are:

1. Soil damage and loss - resulting from irrigation-induced
salinization, to different degrees, of at least 28% of
Egypt's irrigated soils. Pressures on soils in the
better-watered coastlands prevent them recovering their
ancient fertility. Windblown sands and urban sprawl
remove arable soil from use entirely.

2. Water pollution - resulting from salinized drainage water
from irrigated areas, agricultural pesticides, sewage dis-
posal, industrial effluent, and overpumping of aquifers
(allowing in contaminating, saline, marine water), all of
which affect surface and groundwater bodies differently.

3. Health hazards - resulting from endemic water borne diseases
spreading through the newly - converted (perennial) irrigation
system, most sariously schistosomiasis and malaria.

4. Pests and weeds - resulting from the introduction of perennial .

irrigation, although some are endamic. The aquatic water
hyacinth has recently become rife in watsrways.

Measures to contxol thase problems are evaluated briefly in the ‘tun‘:.j‘f.

M. Justin Wilkinson
Compiler



1.0 PREPACE
This report represents. a desk study compiled from many and varied
sources. The major task was to integrate and synthesize the vast

amount of matsrial available on Egypt's environment and natural
resources.

2,0 ~ INTRODUCTION

2.1 PURPOSE AND SCOPE

The report has three related aims: (i) to inv:g}ory the major
natural resources of the Arab Republic of Egypt='; (il) to avalu-
ate the impacts on the environment of man's manipulation of
natural resources; and (iii) to provide bibliographies on (i)

and Tii) above, as well as some references to generally related
topics.

It was necessary to limit, where possible, the concerns in this
report to directly natural resource-related problems. Space and
tima-pravented.dive:ging-too.widely-frcm-this guideline. It

proved possible, for example, to avoid such topics as agriculture
per se and land tenure changes in Egypt. Therefore discussion in
(1i) was. restricted to environmantal problems related to water,
soils, flora and fauna. Enviromnmental impacts of urbanization and
industry were included, howevar, whareas those stemming from mining
wers not, these being considered relatively insignificant in contrast
to the others.

It was congidered invidious, generally, to discuss envirommental
dangers which will or may flow from econcmic development schemes
which hava not been initiated yet.

2;2_ GEOGRAPHY AND CLIMATE

2.2.1 Boundaries and Administrative Divisions

Egypt occupies the arid northeast corner of Africa. It incor-
porates almost one million km°, roughly equivalant to the area
of Colorado, Utah, Arizona and New Mexico combined. It is
bounded on the north by the Mediterranean Sea, and on the east
by the Red Sea. Libya lies on Egypt's western border, the

»blgefe:rod to as Egypt hereafter.

1



>
T .
. : .;J_ - )
e 22
B B \, “ - g} 14 territory
3 B ‘ ; Gull of
ol l! 7 ; Gulff of Sue CAIDT. ARABA
*_:‘ : K\i . .-
. . <
111 N
| \ N RED b
AL ’
4 m
= . (ﬁ |
)> ‘
bmwAWl-k{mwdllwumsuh? . } y
th sraell tamber 4, |97 v
i the Eguption~! afreament 1ignedr Sop 4 %
' ) ."-.r"".
: i AF
1 N
uﬁ#— . :‘ anmamane 22
H SUDAN® / S fld
% : o % 190 1%
' | | £ M) | 8
- 30. 34
Dets: (o) indicate M""‘“"‘" 2OUSaY (VONIETINNY 558 SOCIETONY e
Governorates GOVernOracs Goverzoratas Governorat
_ Capital Capital
ity Governorates: Opper Byt
1. Cairo (Al Qahirah) Same- 14, Glza (Al Jizah) Same
2, Alexandris.(Al Iskandariysh) Same: 15, Al Psyyun Same
3. Port Said (BurSaid) Sarme- 16, Baxi Suwsyf Same
4, Suasz (As Suways) Sane 17. Al Minya Same
Eqype ’{:' i e
% Lmalls(Al lomailyah)  Same oy w&gm’ —
6. Al Bupayrih Damanims- 71 Aswan Same
7. Daxdgeta (Dumyst) Same :
4, Rafr :sh Shaykh Sams Frontier Governoratss J
9. Al Gharbiyah Tazta ™ Red Sea (Al Bahr al Ahmar)  Hurghads (AUT
10. Ad Diqahliyah Afangars (Al Mansursh) 21 Naw Valley (Al Wadi al Jadid) Khargs (Al 04
11 Ash Sbarqiyah (Az Zaqazid) 24. Marss Matruh Yatruh
12. Al Jimudyah Shibin of Kom (Shibin al Kawm) 28, Sinsi (Sina) . Al Artsh
13. Al Qulyubiyah Benhs (Banha)
Vou—Numin;umMmthotomﬂmnﬂ. wlﬂchmzmdaammplndh
som|e of the litaruture. :
Tig. 2.1
souzss: yzss, 1976. ’2




2.2.2

Republic of Sudan on the gouthern border (1025 km from the
sea), and Israel across a shifting, negotiated border in the
Sinai peninsula, at present approximately along 33°30'E.
(Nyzop, 1976).

The Sinal peninsula was occupied by Israeli forces in the

June 1967 war. After the October 1973 war the Suez Canal

was regained by Egypt with a strip of land on its east side.
The Gaza Strip is a narrow area stretching 40 km east from the
Sinaid border along the Mediterranean coast. Its Arab
population was. administered by Egypt after the 1949 Egypt-
Israeli armistice, but since June 1967 it has baen occupied
by Israel.

The formal Sudanese~Egyptian boundary is modified by an
administrative boundary for the purpose of allowing nomads
the: use: of traditional water holes in two areas (Al and a2,
Fig. 2.1).

Egypt comprises-twenty-five‘administ:ative areas called
variously governorates, Provinces, or districts, which include
four citygovernorates tCairo, Alexandria, Port Said, and Suez),
nine governorates in Lower Egypt (Nile delta region), eight

in Upper Egypt (along the Nile south from Cairo to Aswan),

and four so-called frontier governorates for the Sinai and
desert area east and west of the Nile valley (Fig. 2.1). The
formation of a 26th governorate, Nubaria, immediately southwest
of Alexandria, had been announced but not fully organized in
mid=-1975..

Natural Regions (Fig. 2.2)
Only about 3 .58 of Egypt's one million kmz area is occupiéd;{

the rest being barren unpopulated dasert, part of the arid zone
which stretches from the Atlantic to Rajasthan. B

(a) Nile Valley and Delta

 The Nile valley and delta is the northern 1800 km of Africa's

largest drainage system which originates in Lake Victoria in

East Africa as the White Nils (Fig. 2.3). This branch provides
only 108 of Egypt's flood season water when the other branches
are full, but 80% of the low-wataer flow (January to June).

Major branches such as the Blua Nile and Atktara provide 68%

and 22% respectively of summer flood waters, which derive

from the Ethiopian plateau. These thereforas provide the
floodwater which causes the Nile to overflow its banks, irrigating
and depositing silt in Egyptian fields for millennia.

The valley is bounded by low escarpments and ranges from 18 km
to 25 km wide. At Cairo distributaries of the Nile spraad aut

3



tHave

S U0 / N
p—— . - T NeveierameOuie:
— Wal-"w SC ‘Mestern-Osters : gl:“
=L Sinai Somansie: a Phomm':
B iron Qre-
&= Naturei Gas

SOURCANY- OERRSTN TATION SCT HECRTIMLY UDCMTITHVE

Figure 2.2 kgypt, Natural Regions.

over an enormous delta 270 k@ acToss at the sea and 130 a1 2
length. In the first century A.D. 7 distributaries axisced, 3
now only the Damietta and Rosotta sranches lead .the Nile's watl
<o the sea.

Several coastal lakes exist. From west to east Lake dMaryut
(Mazeotis) lies behind Alexandria, Lakes Tdku, 3urul.ius and ¥
zala occupy che delta fringe, and Lake 3ardawil spans 2all et
Sinai's Msditarranean coastliae. ‘
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“(b.) The: Weztern Degert

The: Western Desert cunstitutes about 7S¢ of Egypt's land arsa.

The GL1f Kabir plateau in the southwest corner reaches more
than 1000 m above sealevel. Otherwise the wastern desert is

an enormous monotoncus plain of low altitude. The largest
feature of ths plain is the Grea- Sand Sea, lying genarally
near the: Libyan border. Seven depressions are anothar lesgy
dominant landscape slement, which are economically important

45 ocases. The small Fayyum oasis ig really part of the Nile
hydrologic gystem, receiving Nile water by canal and supporting
a large population. The Qattara Depression by contrast is the
largest (23,000 km2) and most intospitable, cintaining highly
saline goils, galine lakes and descending to 150 metres below
8ea levei. The Siwa, Bahzriya, Farafra, Dakhla and Kharga oasas
all support soms. agriculture, especially the latter two. Ground=-
water supplies: baneath these oases are looked to as the basis
of future development. These latter five oases, but particularly
D&khla;and.xhargq,consititue the New Vallay, which it is hoped.
will support large populations in coming decades.

The "New Valley South” is a term used to refer to the southern
extension of the Kharga casis towards Lake Nasser (Fig. 2.2).
(c) Bastern Desert and Red Sea Highlands

The: Fastern Desert comprises a sandy plateau surmounted by a

chain of barren rocky hills reiching an altitude of about

2,200 m. 1Isolation of this area and the aridity have resulted
in an unpopulated interior and a few villages on the Red Sea
coagat.

(d) Sinai Peninsula

The Sinaj is a geological extension of the Red Sea Hills. 1In
the south Mount Sinai and Mount Catherine and their red-colored
massif reach well above 2,000 m. A plain stretches north with
altitudes declining for 1000 m to sea level at the Mediterranean.

Climate (Eurcpa Publications, 1978)

The coastline of the western delta, in the Alexandria ragion,
receives up to 200 mm of rainfall annually because it lies
across the path of prevailing wastarlywinds. To the west and
sast coastal rainfall declines ¢o 150 mm. Rainfall drops
dramatically inland, so that by the latitude of Cairo, 200 km
from the Mediterransan,rainfall is 25 mm yearly (Fig. 2.4).
Low, sporadic precipitation charactsrizes the rest of the
country, making it one of :he most arid in the world.
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small ethnic groups are Copts, Bedouins, and Nubians. Arabic, English
and French are spoken (Euzopa Publications, 1978).

More than one third of the delta's population centers on the four
City govermoratas of Cairo, Alexandria, Port Said and Suez (nearly

9 million in 1975 - Table 2.1). The other nine delta governorates
have almost 16 willion people, with population densities ranging
from 1,000 to 4,300 pecple per sq. mile, comparad with the very high
densities of 20,000 and 70,600 pecpla par Square mile in Alexandria
and.caizo':espectively (Table: 2.1). Densities are very low beyond
the: Nile valley and delta: which comprises 3% of Esypt's land area
but supports 963 of the population.

Population pressure on espscially land and water reasources is
Egypt's principal economic problem. It vitiates health standards
in urban environments.

One authority estimates Egypt's 1897 Population at 9.715 million
(Birks et al., 1978). Averags annual growth rates have increased
from 1.51% in 1907 to a high of 2.46% in 1960, and have declined
since to 2.31% which translates to the additoen of about 800,000
pecple per year to the population.

The birthrate hags dropped from 44.3/1000 recorded in 1927 to 35.1
in 1971. Death rates have declined drastically #from 27.1/1000 in
the 1927-36 period to 13.2/1000 in 1971 (Nyrcp, 1976). 42% of the
population was under 15 years of age and 50% under 20 in 1966. The
diet of the average Egyptian is poor and contains little animal
protein.

Table 2.2 Landownership in 19%2 and 1965
(Figures are in thousandg)

Before land ndform (1957) After land reform (1965)
' Size group "Owners  Area  Percent oftotal Quners Areg Per cent of totsl
(Feddans) Owners Ares Owners Ares
" _ -
Lesa taa | - Ly Sy } 1033 16 ges 87
-9 ) 526 28 83 ] §l4 24 %3
ég:g i;l gg: (l,'g lO~7) 6! 527 19 82
! 50
50-99 6 429 02 72 6 9 02 é&l
I0-199 3 437 01 T3 .4 421 01 &S
<00 and over 2 LT ot 198 0 0 0 -0
TOTAL 2302 s9m2 UL 662 100 100

g
- §

Source: 3eaument et hl."flé?é;}f
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/3.0 REVIZW OF NATURAL. RESOURCES
3.1 'MINERALS (U.S. Dept. of the Interior, 1976; Nyzop, 1976; Buropa.
bl Publications, 1979; Kirwan, 1977) (Table 3.1)
Egypt's minezal industry is underdeveloped compared with its known
reserves. of many minerals. The industry contributes 10% of the
GDP ($700 million in 1974). Egypt's major minerals ara iron ore,
Patroleum and natural gas, and phosphates (Fig. 3.1). Many others
are produced in small quantity, such as granite, limestone, gypsum,
ilmenite, gold, aluminum, manganesae., salt, and sand.
. Role o che' werld. atneral 1
Table 3.1: (Thousand -.cu ua:tu.u.u:. :m:'i:.'.mmu')
Map 1974 Zsciasced share | Shars of ] Share of
syshol Major comsbdities production of producsion vorld huﬂq tneal wor!ld
— —2porsed () ! ouepye (7) ] a8
Te Ieom: 0202 ceeree,.. eevsccacrcroans . *1,300 0 (L 400,000 (L
3G | Naturwl ges. (billton cu £e)....... s Noae (L 4,000 w
Pac Petroleun;, crude. (atllfon. 42-gal .
bdl)...... tevanas ctreseesancennas s o3 (L 3,900 (1)
osphate vock........ Seraciaseias 330 39 (3] 200600 1.0

‘Zscinaced. (1) Levs chsa 1z.

fiQ;ﬁlfl‘_i:on Ore

Source: U.S. Dept. of ;nt.:igr; Bureau of Mines, 1976.

The majority of iron ors mined derives #rom Aswan and the
Bahariya casis 360 im southwest of Cairo. 1,300,000 metric tons
were mined in 1974, and transported by rzil from both localitias
to sualters at Helwan near Cairo. ?roduction by 1980 is projecz-
ed to be 3,100,000 matric tons.

3.1,2 Phogphates and Related Develorment

Most of Egypt's minerals have been consumed at home. Only 30%
of phosphate production is exported, sut recent finds of very
large reserves (1 milliard metsic tons) ae Abu Taruur in the
Xharga area have enabled Zgyot to zlan on nining 3-19 million
tons cer annum (550,000 tons in i974) and exporzing 3 million
tons of this by 1985.

[ d
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3.1.4

dtlﬂgnmmoqgmmr 70w of Egypt's total enengy
reqrtzemente.. They comprise about 30% of that nesded for

Petrolam pooduction is expectsd: to reach 20,000 natric tons
in IS0 ocm.mmwwmum‘sm
cpemme concesaLcus 1z BITET, the meet prominent aze Phillips
Peszoiiavm Cb.., Bxxare COIpP., Continental Oil Co., Amoco Intas-
nattorml 0Ll Co.., Shell Intermational Petrolaum Co., AGHE,
S.0.A.., andi Mobil Oil Corp. (Non—-fued mining operations ixe

iy the I970"s two noss odl £fields, July and: Remedan,. and several
i the Alsmedm zzem bstin onwhore (odl) andi offshore (qas) . and
cffabere of the delta (gaw) cama into operstion. Tha lacge:
mmwm&ewmmssu:kcfmqw

The: Aswan Eigh Dam (sear 3.2.1 below for detailed information)
wes constracted between: 1960 and 1970 and incorporates twelve
mmmmmmﬁmm 19,000
mtlliom kwhk of hydroelectric power anmually. hApart frow supply-
mmmmmmmot Egypt., it will supply
Mw.mcmmmmmbcofmimm

Sinai (Ssadd, 1579)

The: Sinai peninsula holds significant amounts of exploitable
minerals. Egypt's single coal fisld, near the north coast, has
proven raserves of 35 million tons. The Gulf of Suez and
Meditarranean coasts have great potential for oil and gas dis-
coveries. Until 1967, 200,000 tons of low-grade manganese/iron
ores were extracted yearly on the Gulf of Suaz coagt. Gysum,
kaolin, glass sand and vacicus building matarials of high
quality ware extzacted before 1967.



3.2.1 Introduction

- 96% of the population of Egypt live in the Nile valley and
delta, and depund on the hydrological system of the Nile
which provides the vase majority of accessible water in
Egypt. The remainder utilize groundwater supplies in the
westarn Desert and Sinai and scanty supplies of rainwatesr
along the Mediterranean littoral.

Attempts to improve the use of the Nile's water bagan in the
early 1800's. Prior to these attempts more than 80% of the
total Elow-was.lost.yeaxiy to the sea, to the atmosphere and
by seepage to underground aquifers. Improvements took the
form of several barragas (Figs. 2.2, 3.3) and related canal
systems (Fig. 3.3) down the length of the Egyptian Nile, and
a dam at Aswan (raised in 1934 to produce a dam 330 km long
with a doubled capacity of greater than 5 milliard m3:
Hafez et al., 1978; Nyi9p,1976). These enabled conversion
from traditional basin=~’ irrigation to perennial irrigation,
4. systam which has allowed more than one crop to be planted
each year. This has allowed population increases from an
estimated 2.5 million in the early 1800's, to 9.7 million

in 1897, 18.8 million in 1946 and more than 37 million in
mid=1975 (Nyrop, 1976).

R ———

lBu:ze: (1976) has described the natural inundation of agricul-
tural basins in the Nile valley: “Under natural conditions
the Nile would ideally rise to bankfall stage in southern
Egypt by mid-august, and then spread out through major and
minor overflow channesls or by breaches across low lavees, to
gpill over into successive floed basins. As the flood surse
moved northward, the last basins at the northernmost end of
the valley would be flooded four to six weeks later. at the
height of & normal flood, all but the crests of the laveas
would be brisfly flooded, with dverage water depth in the
flocd hasins about 1.5 m. During a poor flood goma flcod bHasins
Wwould remain dry, or otherwisa the flood stage would bhe too
brief or too low to allow flooding of the entira basin. Afcer
4 span of several weeks or Tonths, depending maialy on the
relative elevation of the f_sod basins, the alluvial lacs
would emerga--in response to a combination of falling rivex-
head, dropping groundwater leval, avaporation, soil infile
tration, and natural drainage hack to the channel zhrough small
"sathering" streamg The Zirgt basing in southera Zgvst ara
normally dry by early Cctober, and by late November all sut
e lowest basin h0llows in thenpr:hernmostvalley are drained,
with sersigtent marsh ina isclated, valley-marzin sackswarps

or ia the cutsis, oxbow sakes s abandorec neanders."
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3.2:2

Efforts of many kinds are directed at reducing these
losses, and increasing the efficiency of the systems so
that Potentially arable areas may be brought under
irrigation., 1n fact, it has been Stated, despite this
quantity of extra water available at Aswan, that "Egypt
may soon face a water shortage [in the absence of] very
careful water fanagement” (Kinawy, 1978) since population
continues to increage at 2,58 p.a,

The Jonglei scheme (Fige 2.2) aims to short~circuit
Nile water through the Sudd region of stagnant swamps in
Sudan where very large losses occur, 4 milliard m3 of
water could be supplied to Lake Nassar annually in the
£irst phage of the scheme. Subsequent phases would
aAttempt to eliminate losses in the sugq Zone.

Egypt, 197ea. ams, 16).

TABLE 3.2 The Aswan High Dam Discharges nu:ingvléfzﬁ

. (milliard m?)
- BF 27200
Jan 3350 uly  69%
Feb. 4.000 Aug. 6200
March 4200 Sep. 4,300
Aprl 4,000 Oct  38%
May 5200 Nov. 165
Juae 5450 Dec. 3000
BFW 27200 milliards Tortal £5.150 milliards

Sources Kinawy. 1978,

-2' Lakes Nasser and mubis (Hafez et al. 1978)

The Aswan High pDam was built 6.5 km south of the historic
Aswan Dam, firgt built in 1902 ang raised twice in 1912
and 1934, the Second doubling capacity to more than §
milliard m3, The High Dam wag begqun in 1560 ang complaeted
in mid-1970. a canal leads water to tvelve generating
units capable of an energy output of 2.1 million kWh.

The water body is the second largest man-made lake in the
world, second only to Lake Bratisk in the USSR, rts
dimensions ara given in Table 3.3.

17
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- 3.2.2.3 The Canal System

From beginnings in 1902, 30,000 km of canals have been
constructed in Egypt (RKinawy, 1979) whereby 808 of the
arable land has been convertad to perennial irrigation
and can be cultivated in summar,

In Egypt's canal system (Fig 3.3) the Bahr Yuanf dates
from ancient times., and is perhaps the uldest major
canal in the entirs valley. Much of the length of the
inland watexways occupies smaller alternate courses of
the ancient Nile: (Butzer, 1976). The canals provide not
only irrigation water but :ransportation routes as well.
The Ismailiya and Nubariya canals are integrated into
land reclamation schemes, hringing watar to areas which
were not flooded by the Nila.

The ecological problems connected with persnnial irriga-
tion are presented below (4.1),

 -’3;‘..2._2.4 Groundwatsr and Drainage Water

(a) Groundwater

The: total extraction from wells is about 2.9 milliard mav. ,
of which 658 is uged for non = agricultural purposes \
(Saddik et al., 1979). Extraction by governorate is ,

listed in Table 3.4. 130 productive pumping installations.

Table 3.4 Groundwater Extraction in Egypt

Governorate dnnual extractic-
Cairo 238,404,000
Guiza 66,836,154
Qalubia 277,143,625
Sharkia 142,429,426
Dakhalia 137,661,005
Gharbiya 26,976,687
Manufiya 39,733,882
Tahrir Province 612,757,856
Baheiza 11,033,216
Beni Suat 12,259,200
Minya £58,322,520
Assiut 101,733,040
Schag €02,250,650
Qena 352,118,000
Asvan 996,450

Total in Lower Egypt about 1.6 milliard m?
Total in Upper Egypt about 1.3 milliard m?

Source: Seddik et al. 1979,
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$3.2.2.6

Watar Use E£ficiency

Eqypt has bacois somevhat more efficient i.n3iu- use of
a staric “watar capital™ of 5.5 milliard m"/YT. In 1966
i was cougutsd to be 66%. 6 years later this kad
isen to 75% ('Table 3.5F, compared with as little as 258
in soma countries (Boly, 1978).

rable 3.5 Balanca of Water Budgat in EQYP® pased on 1972
Rec

ad)

Total discherges of tha Acwen High Dem 5519
Industrisl and docaeatic ) - 3000
Upper E@Rt (UE) irriganron revairements (Table 1) - (3720
Rewse of draizage wetsr @ UE « 4570

Losswin UE - 4620 18570

a—

Water passing Caire (massured) 3650
Da'a ifrigstion requirements (Table 1) -125.700
Spillage irto the Mediterranesn (mwasured) - 3500

Lossss in the Deita - 1380 -350

anme—

Overull eficiency of irrigaiioa Water 41,420 =19%

15150

S

Source: Kinawy. 1978.

20


http:supp3.id

- However, the major cause for thig rise has been the
conversion to cultivation of ore water-demanding crops
such as rice and sugar, which together consumed 5 mile
liard m3/yr. more water (Kinawy, 1978).

The obverse of water budget efficiency can be seen in the
breakdown of yearly water losses (Table 3.6). o

Table 3.6. Nile Water Loss Analysis

t (milliard m®) o quota

Industrial and domestic use 3.000 L1 )
Excess discharges to secure oavigation. and to
cover the bydro-power requirements, which

finally spill into the sen 3.500 6.5

mmfnu;;:rwi: :y:c::ﬁls:uw_g:md 9.800 178
18300 n0%

Recovered through the reuse-of drainage waser - 4330 - 80
'Net losses 13380 25.0%,

Source: xinauy; 1978;

' Some Measures to Increase Efficiency

(a) Losses from Lake Nagger

Excluded from the tabulations above (Tablaes 3.5 & 3.6) is
the 10 milliard m3/yr. left to compensate for evaporation
and seepage from Lake Nasser. As one of the largest
IOlsos_in the Nile hydrologic system, it is obviously
"vital to encourace raesearches aiming at supressing the
huge evaporation loggas™ (Rinawy, 1978), a problem easier
to control perhaps than the great Seepage losses from the
dam (1 milliard m/yr. reaches the aquifer; Wafa, 1977).
These latter recharge groundwater supplies, and in this
sSense the loss is not complete. Little is known about
the functioning of Egypt's aquifer systems, however.

(b) Losses from the distribution system
30,000 kms of canals exist in Egypt with differing problems
of seepage. Worthington (1978) States that infiltration
claims 40-45% of water supplied at the canal head.
0.8 milliard m3/yr. is lost, for example, from the
Ismailiya canal due to the fact that a section is unlined.;r
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water seseping through the sandy bottom (clay-lined
canals are gj.gniticmﬂy more efficient, and fine
) deposited OB the floor cof Lake Nasser are
thought ©0 reducs ssepuage) . Losses are greater from

n from canals can be reduced Arastically BY
converting to pipod water distribution (Worthington
1978). This is very costly. howaver, and not seriously
considered o0 2 jarge scale.

(e Inprovenant of irrigation practices

mpmvmm relate orimarily 0 controlling extravagant

the end of canals regulting iu lossas egtimsted at about
2.0 milliard z3/yr. Unnocessary over—irrigation and re~
-oniscmmwmmnneoiwmetdmd:ngday—

1n all, such losses amount to soma 9.8 cilliard m3/yz.
(Table 3.6), OF nearly 188 of Bgypt's disposable supply.
sprinkler and éxi jrrigation SYSTENS and charging far-
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Lower Egypy (the Deita) Middle Upper Egype Uppermon Caypt Toal Tonl
cropmey water
Cropped Warer Total Cropped Water Total Cropped Waier Totat area in reytiry.
ares requires  require. area require. water arca equines  wyger Feypt ment fis
%1000 fod.  menty %1000 fed.  mengs requires  x 1000 fed, menes pur require.  « 1o fed.  Puypy,
perfed m? mijl m? perfed m’ memy fed. m*  mens. miil. m
mill, m? mill. m? '
Hiater crops:
Wheat ns 1600: 1160 A7 1700 370 297 2100 623 s
15 13% 183 153 1470 2s n 1600 13 bAYi
Basicy n 1400 102 67 1300 10 "3 1700 19. M
Fenugrees: 1.3 1050 2 1.7 {1 {¢ 13.5 1290 N )
Leals 3 N 1 2 1210 . 1]
Flag 323 1070 s : 1190 S04 , : %y
Omang X 2% LX S * 2500 L o 2100 oS -8
Lupae 6 1000 6 B X P M2 gt S0 2 "
Cuck-pegs 1S 1020 s B : ) a0 82 1 7.8 N
Eprpuan clover 1166 3100 00 b 15 S ~ ! 2128 <000 n - Stem
{Bersinm) R A ’
Temporary (Bersimy) 903 1910 1m0 620 %0 2 TR
Gerlie 22 1600 b X RPLLIET e i9% 0.8, 121
Vepeuabics 43 2220 10 Tims gy 4, 272 12 31
Ohers nowe xS Qe FLL - B - 3
imwmer crops: E R TP o e ‘
Catton 1000 400 3400 ™ 3000 1300 8 470 0 eea S 1
Rice 1140 8800 10.100 6 993 L) ST SRS | 1P LTI
Com 92 3300 a8 I o S ey it
Muze 140 2700 Jioo 2 ono 966 9 3300 TN (AR MY
Supar cane 12 14,760 "r 2 16,300 410 I8S . 1780 L R R T
Sanh ayg 18 3160 L1 " 3510 39 & %60 " o Pes
e 6 2000 12 6 220 1).5 ) - n 42 N
Vepabiey 98 ITo ins 129 4200 $dd ‘338 4620 1580 62 Sitrs
Outery 60 340 208 18 3300 63.5 -4 420 178 120 ENIN
ey 188 8850 1399 a2 7600 n 208 8370 14 8 £
Total 6769 Q67 202 6539 . sous 97 HER

;’": Pequirements shown ;

U croppeg area is 10.8)7 mullion feddgng 34 tctually surveyeq

Scureq.

Kirawy. 1978,

1 this table 3re ACCoding (0 extengive experiments carricd out by the Mimstry of lengation iq [T ‘m"‘:
n 1972 B ‘ '
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() Beruses of drainage water

A estimmied 8.5 m&llia:ﬂ:m??g:; of water are re~used for
trohgmichom im BE. Basuse furmishes a relatively large
propecttom (S%) of the total dtsposable supply and will
gznblh&q'tnmzunsa-w&th.timmu

Sericws indmstrisl pollutionr and salinity in the delta:
hare dhsseeaded locrmegoale WOELET Lo~UuSe®, wird. :h is thus
meinly poactised in Upper EBR7pt.

(£) Managament practices

Optimizing watss uze: at the field scale invelves izproving
the ability to gupply no moxre than critical amsunts of
|uuu-ran:asc=i:icm&.geziod:c:'pazio&m,af|ginnt:g:owchb
Sacty decistonrs are nxde zocording t crop=type ond sodl
chnumﬂnmdmm&c&»m&ﬂnaa::nﬂnmmion:czgmnixy-andinntn:ai
vater sapply. Proper tillage,. mulching, weed comtrol,
and® erection of wind breeks all reduce soil moisture loss.

Kt the profect gczle two magoment problems: are critical:
firatly, "avolding peziss in £ield wotsr reguiraments as
well am idile pextodm whon the [trrigmtion] netwoxic is
undercherged®™ (Worthingtom, L978) s and: secondly; obtadning
effective agronomic usa~of water (lL.a. by controlling watsr
supply and: honce deptir of wetting, and by centralling

the pertod(s) of water: supply to comparatively short
eritical times of need). (xop type and the smount
of land under particular crop types need o be built into
the managemsnt system.. "Sophisticated schedulas of vater
delivery” ara the ultimatas aim (Worthingeon, 1978).

Worthington. (1378) ancapsulates the experiencas of 91 oper—
ating irrigation prujects from many countries in which
improved oxganization and management praccices promnte
ovarall efficiency: aveid irrigation projects of less than
1000 ha; divids large irrigation projects into latsral uni.ts
of batween 2000 and 6000 ha, depending on topography; let
each lateral unit contain a number of rational units, the
size of wiich should vary betwesen 70 and 300 ha, daepending
on topography; oparats nain, lateral and sublcoteral canals
on a schedule of continucus flow; within a rotational unit,
organize the rotation of watar supply to farm inlets or
group inlets independently of the distribution in adjacent
units; on largea irzigation projects of mors than 10,000

ha decentralize the project managemsnt SO that each lateral
unit has its own staff. (Worthington, 1978: 16-17)

These measures are believed to cost little to implement while
contributing substantially to water use efficiency.
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(g) Spillage into the Meditoriancan

Canals are closzed during the Nile's low January £low,
with only emcugh discharge from Lake Nasser to maintain
navigable depths in the major canals, to supply powar
generation needs and domestic requirements. 3.5 milliard
m3/y:: flows into the Mediterranean as A rasult. It has
been suggested that thiy substantial quantity be stored
either in the coastal lakes or in the Natrun depression
for irrigqation use (Kinawy, 1978).

g522.3 Western Desert Oases and the Western Coastal Zone
'7”“3;203.1 Western Desert Oases
Two. aquifers, a shallew and a deep, Supply water to the

two major cases of the Western Desert (Kharga and Dakhla -
Flg. 2.1) by means of wells (Table 3.8). 31,000 feddans

Table 3.8 Kharga and Dakhla Oases H3all Yields
Desp: Welly

Hame: of well Dats compleced Depth in meters Yields (m3/day)
Kharga casis ‘

Mahariq 1947 487.7 600
Borg 1940 $03.3 428
Qasr 1939 T 807.2 1741
Farugiya 1939 470.3 2618
Bustan 1950 457.8% 1720
Ginah 2 1982 342.5 3400
Ginah 2 1942 483.4 -
Gomhuria 195s . 542.% 3800
Dakhla casig

Budkhuly 1941 240.1 8708
Qasr 2 1947 3s53.8 6400
Qasr 1 1943 221.1 4910
Gedida 1940 289.2 7482
Qalazun 1940 249.2 1670
farugiya 1940 233.0 8683
Ismant 1981 335.5% 8200

Shallow Wells

1941 1953
distriece do. of walls Discrar-~w d0. of wells Jischar=e
R —— M“—““——_-

al/day 23/day
Karga casis 54 123200 «1l2 1353800
Jaichla casis 908§ 2535¢C0

«ota: Jata frem zaxacian Tssoris,

Source: Seddik et al. 1979..
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AR Avatladle Posedilrle irriqatad axe®
Croundweltas 1000' s Feddans:
mhINiom &
Stva Cases 38 %S
abaxiys CESS 250 sa
s Casus TOO: 144
Dakitla Cases S0 100
hncge Cases 2%0: 50.
Sonth Rmega Dep. 67S 138
W! m $80

Scuzcer Seddik et al. 1979

piezometric gradient in southwest EQJYPt (Pig. 3.3) indi-
:z;l. groundwatsr flow from the gouth and southvest
o 3o4)e

II'..".’I'O."-' s8a.

. Pig. 3.3t piszomatxic Surface in Southwest Eqypt
‘ Source: Shata. 197%. '
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Fig(8)0istridution of Nubian Sandstong
Aquiters in Northeast Alrics

= 8asement (=] sandstene

Eié. 3.4: Directions of groundwater movemunt ip
e Egypt's major aquifer (Nubian Sandstone) .
Source: Shata, 1979a.

13.2.3.2 Wastern Coastal Zome (Seddix o al., 1979)

Rainfall along the coast, insufficient for aost kinds of
agriculture (150 mn/yr.), is concentrated by 218 wadig
drainages sufficiently to supplement irrigation by pra-
Cipitation in an area of 135,000 feddan. a groundwater
supply from Neogene and Quaternary aquifers (United
Nations, 1973) of 25 million m3/yr is sufficient to irri-
gate 5,000 feddan of Olive, almond and fig trees.

3.2.4 Sinai Peninsula (Said, 1979; Shata, 1979b).
The major drainage feature is Wadi sl arish which drains two

thizds of the pPeninsula and draing into the Mediterranean at
£l Arish. 200,000 m3/yr could be drawn from this groundwater

Large wadis on the 3yuez and Agaba Gulf coasts carsy sufficient
runeff for planners to consider developing settlemants (Shata,
1979) (Tig. 3.5).

Nile water irrigated a small number of feddan near Isnailiyiﬁ
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Pig. 3.5: Hydzographic basins and proposed settlements
: in Sinai. Sourca: Shata. 1979b.

befors 1967. A schems envisegaed 25 years ago, considexed
viable, planned the irrigation of 250,000 feddans.

Three major aquifers, almost entiraly wiavascigated, underlit
the Simai; Nubian Sandstong, Socene and Irstaceous rocks, and
Quatarnary calcarsnicas (Shata, 1979b.
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Rk 1S ) General Descripeion

Of eighteen 30il associations tdentified in the FAG/uNEsCy |
classificarion (1970), six &ccount for gsy of the surface arsa

Fig. 3.6: Soil Map of Egqypt.
Source: 3eaumont, P, et al, 197,

The richest 30ils are those Nile silts (Fluviosols, Fig. 3.35)
of the Nils valley and delta and Fayyum depression. These
Cover a mere 2.5% of Egypt's land arsa. They comprise mainly
4 clayey loam with poor pPermeabiliey (Xinawy, 197s). Since the
introduction of peremmial irrigation, slow water migration in
these soilg has caused Sroblems of gleying and salinizasion.

Soils along the Mediterrangan littoral nold the best sotential
Zor development outside those of the Vile fluviosols. However,
1ese litsora] soils and degraded ara display ¢ - horizons only,
with Wicuitous stong calcic accumulation in tue Zonal so0ils;

29


http:oducti.on
http:oZlassLacat.on

3.3.2

noed:submnﬁ;aﬂ—.:d.ﬁci&‘-l-mmld;nq pefore being capable of
m;mjm&wmmmpnpwzmnduzmqadou

W‘smﬁt@sﬁlmmbmzﬂcmaﬁdm
Mymmwuﬁmmwmmmcw
dncﬁomofpmmni.&uthwn. In 19600 5.1 million feddan
were cultiveited. mm&mmgmmmw&onl.o
fm/ymwhﬁmmmlocﬁe,s@ui‘Ouﬁuﬁdm. Sumeer
mmmmwsevoemmmxmw& (3.12 millics
fod.) to gom in 197Z (5.3F mi1lion Seddan) (Kinawy, 1978)

Bgypt' s ministes of irrigeriomr hes explicated the major advan~
tagesa of this conversion whiclk {(apact frow the wider
benefits) are 1isted as followa (Abul-Ata, 1978) s

1. The availability of surmer irrigation watar, At & low cost
for those who use public pumping machines and {ree for
those who employ their owa private means.

2. The sUXA@Xr cultivacion of vast areng, whars cultivatiod
used to be practised culy once a ya@ar following the dis®
charge of flcod waters off ths land.

3. The ripaning of cotton {n tihe field instead of being easlf
harvested before ripening, as was the engo befors for gt
of the crop heing £looded. This {rcresnses the cotton

yeild considarably.

4. Improving tha type of cotton As & result of its ripeni¥
before harvesting.

s. Saving cotton harvesting costs, at 2 rate of at least
ons pourd per feddan, since there is no longer urgent
demand for harvesting labour pefore the crop was £lo0ded:

6. Considerable increass of the nillet crop, as 2 result o
peing supplied with full water requirements. In the
the plants remained unirrigated for long periods, sons”

times as mach as 50 da7s.
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9. Thavpossibility of harvesting two crops of clover in-

10. The-possibility of cultivating Certain areag three times
a year, for example clover followed by summer maize
followed by Nili summer millet,

1l. The cultivating of gardens in the lands brought under
Perennial irrigation.,

12. Ssugar-cane Cultivation. The Ministry of Industry's
Programme hag included an expansion of sSugar-cane
growing areag in the Republic, to cover about 99
thousand feddan in the regions of Kouss, Esna and Dishna,

Table 3.10: Egypt's Cultivable Area

6,500,000 feddang; cultivatad till 1952,
1,300,000 feddang, from Aswan High pam,
1,000,000 feddang, by water from equatorial Nile Projects
and Bahyr El-Jaba] wvatar consexvatian
Projaect.
400,000 feddang; by drainage vatsr suitable for irriga-

800,000 feddang; by good watar management
150,000 feddang, by groundvazer in the Nile Valley.
500,000 feddang, by groundwater in desert depressiong,
138,000 feddang; by rainfalj

\

10, 78s,000 Feddang

Sourca; Seddik, .et aj. 1979,

This constitutesa more than 50% Potential increase on the
Pre-revolution area of 6.5 million feddang, although only
approximately 1 nillion feddang have baen reclaimed from the
desert thug far (g1 Gabaly, 1978) in several parts of the Nile
valley and delta. The twalve reclamation schemes in Progresg
(scheduled for completion by 1980) are a1l in the Nile valley



e e

~ Fig. 3.7 the 12 Reclamation Arsas Ar8 r..tuod.md. Discusse®d
ia tho Text P
1976

Sancu aeaumont et al.
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Salient details of these schemes are listed below;

1 Tahrir ('uberetion') Province, one of the carliest

in.the'mnnagement of the calcarecus 80ils of this
region, which are gradually baing avercone.

2. zba-ah:yut'regian. This schama, eventually covering
Came: 115,000 foddang, includes the draining and
reclamation of lake Maryut and adjacent land near

3. The Nubariya desart schema, southwast of Alexandria,
is being undertaken using Nile watersg on some 217,000
feddang.: 75,000 feddang had been reclaimed by 1970.

4. ZbO!sztbe:n'deltau south of Lakes Idku and Burullusg.
A vast region of lakes, SwWamps and lagoons known locally
48 Barari has been drained and the saline soils reclaimad
at great cost, bringing about 120,000 feddans into
cultivation.

S. The desert Southwaest of Isma‘'iliya. Thig region of per-
haps 300,000 feddans could eventurally support dozens
of new villages; the Projected scheme had not begun in
1972.

6. The region south of Lake Manzala should yield 135,000
feddans for agricultura when drained and irrigated.

7. The wastern Sinal schems. Irrigation watar was to be
conducted to thig region by pPipeline underneath the Suez
Canal. over 2,000 feddans out of a Projected 20,000
feddans had been reclaimed in 1967, but not Yot settled.

8. The Faiyum depression = 9,500 feddang

’ 9. El Minya region = 58,500 feddans
. 10. Kena Province 17,000 feddansg
1l. Radesia and Wadi Abbady 13,000 feddans
1l2. Rom cmbo . = 44,000 feddans

The Kom ombo SCheme wag primarily for the resettlemant of Nubiansg
from Upper Egypt dispossessed of their lands by Lake Nagsar;

Some 115,000 feddans will eventually be reclaimed. (Beaumont

et al., 1976)
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3.3.4

The serasd aﬁ:bagmww.mewcmbej from
mmwmm mmmwmmﬁmmw
o limis e chats lost h

highly p::oductivo from at least clagsical rimes chrough €O the
1lth centu=y A.D. (Kassas. 1979; Tolbs. 1979). Since thed they
suffered desmiﬂiatign as & rasult of intensive land use

the £ragile. almost rainlesd environnant (Ayyad. 1979). Roml
ruins lie great digtances £ presently inhabited centers atees®
ing to the once: p:odncs:ivc "qr&nMY" of the Roman world.

The present pininal p:cdum:ivity ig maintained py continuind
pressure to fead existing po‘pulation.

Attempts tO rehabilitate thess potentislly cich soils are deslt
with below (4.2)- e Samdene workshoP (xassas 1979} lockad

to the coastal zcne pecoming & major axis of growth &2 the nest
20 years, bassd partly on recovering vediterranean coasts



The permanent loss of agricultural land to other land uses,
particularly urban sprawl, ig an important consideration in
the: evalnation of Egypt's soil resources. It is reported
that more than 600,000 feddans were lost during the decade

Al Ahram's Galal (1977) concludes that Egypt'sg percapita
cultivated area ig declining, ag Population increases at
2-5% yearly, as land is logt to other uses, and since the
Teclamation effort "in practice......hag almost come to a
standstill,"

3.3.5 Examples of Problems in Raising Soil use Efficiency

- 3:3.5.1 cattle, Clover and: Canalg

The single DOSt-grown crop in Egypt is Egyptian Cclover
(berseem) (Table 3.11) of which the bulk is used to
feed 4.2 million (Nyrop, 1976) cattle and buffaloes
(Beaumont et al., 1976). These animals provide

udlk, meat and animal power particularly for lifting
irrigation water from canals.

Table 3.11 Chies Crops and Orchardg, 1970

C&mcr«nbunnun) 2,734 255
Cotton : 1,627 152
Maize 1,509 140
Wheat 1,304 122
5&: lg;g lgg
egetables
Millet 501 46
= BB
y ane l .
Barley 83 08
Other crops 180 3s
Oranges 113 1l
Other fruit 119 Il
TOTAL: 10,732 1000 -

Source: Bgypt, Central Agency for Hobiiizatibﬂf
and Statistics. 1971, -
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3.3.5.2

A commonly quotnd gigure
in the southerd: P&

(South Naew
which would constitute:

land.

lw:cp (1976)
number of
exchange spent
Goverrmnant invest
supplies.

(1979) notes.

arques for an incxr

oratuin-oroducing
importing neat would be sav

however, that
scumably by moxre de
Ha also notas

irst, PT

eage in fodder acreage,

od heavility
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3.4 FLORA

3.4.1 Intreduction
The natural vegetation cover of Egypt is sparse because of the
desert climatae, There are no natural forests. The most
widespread indigenous tree is thedatepahm,althnugh exotics
such as eucalyptus,cypress. and elm have done well since being
introduced. Reclamation and burning of swamp lands has reduced

even the papyrus-dominated.swamp Vegetation in the Delta
(Nyrop, 1976).

Natural vegetation ranges from scrub-land in patches along the
coast (with 150-200 mm rainfall) to completely unvegaetated
stony desert and sand dunes. Major Plant associations of the
descct are listed below.

3.4.2 Plant Associationg and Distribution in the Desert (Hassib, 1951)

The following are the major associations (selected by McGinnies,
1970, pp. 408-9);

1) The Panicum turgidum asscciation is the most important

2) The 2illa spinosa association has wide distribution
on deep sandy soils.

3) The Pitkuranthogs tortuosus association covers large
areas of sand in the Libyan Desert, often with 2illa
spinose.

4) The 2ygophyllum coccineum association is common on
rocky desert plateaus and shallow depressions on the
margins of deep valleys; Reaumuria hirtilla is often
associated with it.

5) The Haloxylon salicornicum association ig common and
widely distributed on the sandy floors of shallow wadis
and on small sandy dunes.

6) The Capparis spinosa association ig found on rocks and
high cliffs of deep wadig.

7) The Odontospermum pygmaeum asgociation iz abundant on
loose stony areas or banks of wadis.

8) The Cornulaca manacantha / Coanvolvulus lanatus association
is found on sandy soil with the drifting sand collecting
around the plants.
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9 mmmawwumrmw
tad i deprossions or expcsed platsaus; this
&mmanﬂ:i&Mc@momm&y
guuend! i deep: wvadis associated witir Zygopinllumy
coscineum.

10) mmfum:modmoummemm
md!rq:nnmﬁof hroad shallow wadis.

1) mmmmﬁmm mmmnummw
shellow vestds..

12) Mmcisddhcamﬂmm/ Demthomia forskalil
asgociation accoumlates sand, forming smll dunes. in

The SMOENE projest i{g tnvolved in the task of establishing
more productive rangelands along the: Meditarranesn littoral,
Egypt's only potential rangeland, which Rattray (1968) has
cherncterized as a myperrhenia MIts = oryzopis miliscess =
Mndactglmqmmmmom At present it has: very
lictle grass due to {nteasive grazing by cunels and sheep, and
it "has been reduced to & unpalatable shrub steppe” (Rattzay,
1968) .. Olives and almonds are grown in meny localities since

this area. Rattzay (1968) quotes a carrying capacity of only
1 sheep/hectare/year on well-managed sandy soils.

3.5 FAONA (Benddick,1978; Nywop, 1976; U.N. List of National Parks and
s Equivalent Reservas, 1373)

Indigencus wild lifs is very Limited in EQYPt. In the delta some
wild boars, jungla Cats, caracal lynx, and mongoose can still be
found. A variety of rodents igs comson in the valley.

In the desert bayord the Nile ibast inhabit rocky slopas of the
ginai and Eastern Desert. To the south especially., various gazelles:
ibex, Barbazy atag, lgopard, chestah, gtriped hyaena, jackzels, and
wild asses ara thought to occur seill. A recent report mentions thd
highly unusual sighting of a #amily of six chestah north of the
Qattara Deprassion (Ghabbouz, 1978). A variety of snakes, fome
poisconous (viper, cobra), still occur.

More than 300 species of bird, resident and migratory, are concentrs®
in the Nile valley and delta.
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Egypt's f£ish Iresource is the only economically exploitable group
Other than domestic animals. The catch wag Primarily offshore and
amounted to 100,000 tons yearly in the early 1960's. The sardine
catch of 18,000 tons yYearly (1962) has-disappaared, probably ag

a4 result of nutrient Supply reduction to the Mediterranean after
construction of the High pam. Figures on the total catch were not
available in 1975,

It appears that the potential for 3,000~5,000 tons of surface
fish is available along the cocast. The size of bottom £igh
Supplies ig not yet known.

Fishing in the Nile is said to ba excellent, and the Nile perch
catch from Lake Nasser hag increased rapidly from 750 tons in 1966,
to about 11,000 tons in 1975, to nearly 19,000 tons in 197g.
0ver-fishing has not occurred and develorment of this resource
depends on increasing the aumber of fishermaen around the Lake. On
the other ! + Capital investmsnt - in the maring fishing industry
are needad in order to exploit Mediterranean and Atlantic waters,
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4.1.2

One of the mOSt impoztant affacts of the High Dam has rasulted
from the impoundment of waier-borns gilt in Laka Nasser.

60 million m'/yr of silt axe dsposited, amounting to 3 stag-
garing 20 wm® after about 500 yrs.; hawever engineers
indicate that this ig a fracticn of the 1aks's total capacity
of 1560 Jm® (Hzfez and Shemouds, 1978). Fears that the silt
dslta at the hoad of the lzke in Sudan wovld cause the wile®
spill out inton tho dssert have proved unfourdsd. Plood
currents appear to ba keeping a central channel cpen through
the deolta deposit (Benadick, 1978).

541t starvation of river water bslow dams inducas erosion of
vha river bed @and banks) and thereby the .qndarcutting of !
ations situated on the banks, the ramoval of arable land, a8
jowering of the watar gurface, a serious problem whers watet
has to be liftad for irrigaticn. It appears from a recent
study (Abul-Ata, 1979) that original projections of river
erosion iava besn confined to fairly short stretchas mainly
below the dam and barrages.
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Average river bed lavel dropped 4-5 m below ezsh barraqge,
with substantial Stabilization expected by 1985. 5 1977
estimate suggests. that average final degradation between
Aswan and Assiut will be 1l m and between Assiut and Cairo 2 m.
This poses no risk to Structures on the banks if discharges
of water from the High Dam rema:p within reascnable limits
(Abul-pta, 1979). Conversely, e from the surrounding

tural lands will not be ag. vigorous as originally
expectad (see 4.1.7 below) .

along the Mediterranean Coast. 60-180 million tons/year
(Sharag, 1977) were depositad by the Nile in Pre-iswan times.
The nutrient value logt to the valley ang delta 30ils (nop-
silin/aluminum component (Table 4.1) is made up by applying
13,000 tons of calcium nitrace fertilizer Per year. Much

Cairo to Alexandria is discusseg below (4.4), ag ig Pollution
from agricultural Chemicals.

Coastituents %
$i0, 4494
ALO, 1481
F'xo; 3.9
Ci0 398
MgO 1.60
K;0 \n
N1, O 138
Corng L4
Norg 0.05
Carbonaces 0.9

SQu:c.: Worthingeon. 1978:21.
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Msmmﬁkdrtmdnm&ot the Nile valley

Wmeu:i;:chnaNubtxm:Slndmamnrhmnnbl.n:dacsd;hr cl* and:
hal:bum-eryon pachods: ats 30,000 - 1,850,00. yesrs old (Shata,

!‘1.9.4.1.: ‘Nile delta fresh wam:fbb&"f

‘source: Shata. 197%.




TBle 2 Menehly saie contane o Neubazia Canal Hates (sm)

Year 197s

Siteg Jan Feb Mar Apr Mav Jun Jul Aug Se> Oct Nov Dec
u/s b3 ' 210 2%0 :

u/s o1 260 280
At Nagr 700 560 430 360 199 425 470 490 s20 519 500 130
At M-r* 760 250 280 310 299 320 450 370 400 380 460
At Thawra. 980 g2g 370 400 400 460 519 580 580 560 540 530
At Mariut 90 999 S00 420 580 430 s39 sss $30 670
At N.lLock** 770
Year 1976
At Nagr 460 450 450 530 ss0° 390 510 510 630 580 780
At M-P™ 490 460 420 390 qg5 530 385 360 s30 480 520
At Thawra 530 sgg 4s0 670 675 735 sgg 79 630 700
At zm-s.ue" 910 540 570 se0 gsg 810 690 770 830 760 770 800
At N.Lock $10 028 790
Year 1577
u/s oL 640 ° 352
At Nasr 580 690 580 672 944 896 640 450
At M-p* 270 450 420 S10 420 480 640 380 510
At Thawza. 630 580 540 630 699 640 960 736
At Mariut 690 710 770 750 D70 280 75§ .
Year 1978 ’
At Nagr 512 544 640 736
At M-p® 704 '320 448 544 365 450 570
At Thawra 770 820
At Mariut S44 992 832
At N.Loek
* Mep . Machanized Farm
" N.Lock; Navigation Lock

Sourca: Hassan et al., 1979,
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Near-suwcface: watar is. constantly subject to evaporation and.
consequant salt enrichment. Thus, frash irrigation water is
significaptly more galine by the cine it drains froa farmland.

Such effscts have been carefully menitored alcng the 100 k=
mmmm&mmmdmmLaimlm areas

on the west dalta fringa (Nubariye Schems, Table 3.10, Fig. .7
Drains lesding drainage: watazr back into the Noubaria Canal ar®
coataminating the cenal with watser of salinicies around

4500 ppa (Eassa Qt al, 1979). Furthermora, salinity in ‘l

Irrigaticn with slightly salinized watar can cauie salt bullé”
up with tine. SQphuticaud mdals axist (Kovda, 1978) to
predict whether or not goils will be damaged. With very 9
drainage and sufficient watar, the salt balance in the soil
can be maintained at non-toxic levels even using water to0
saline for less well drained soils.


http:caund.al

The effects of saline groundwater have been monitored in many
areas. In the Noubaria area, irrigation of lands 30 m above
Sea. level has cauged saline groundwater 'to drain back into

.g canals at 3-6 m above. Sea leavel,

water levels, or to Prevent them rising to the surface. Us
$500 million hag een earmarked in the dacade 1975-198s5 for
this vast brogramms (F1 Gabaly, 1978). 1n fact, the Minister
of Irrigation Juggests that Egypt's Priority hag shifted from
the basin conversion problem to the recovery of damaged lands
by the tiling of fields (Abul-aAta, 1978),

by subsodling with gypsum, the use of fertilizers, new methods
of irrigation and vater distribution, the application of opti-
mum amounts of irrigation vatsr, and the consolidation of

Russian experisnce has. shown that lining canals is a major
component in lovering water levels, and in reclaiming natur-
ally saline solils for: agriculture (Rovda, 1978). There gseemsg
to be little eamphasis on thig ajpect in Egyptian plans. It

is apparent too that local Survaeys. of soil type, topography
and aydrology need to be conducted sincae so many variables

are involved, ang imprévement schemas are likely to
Produce bast rasults if constructed for each Specific area.

Tolba (1979) feports that incursions of blown degert sand

fringe goils since the High Dam was built. Annual mixing of
Such sands with flood silts from the Nile used to maintain
productivity of the frxinge soils,

- SOCIAL IMPACTS

f‘v : 4.1.5 Population Movements

A nunber of Nubians were resettled (50,000-Hafez and Shenouda,
1978; G0.000-Bonadick, 1978; 100,000-Johnson and Jchnson, 1977)
from the flooded parts of the Nile valley, many to the Kom
Ombo plain dewnstrsam.

Now fishing communities (5,000 individuals-aenedick. 1978)
have occupied points on the 1400 km perimstar of the lake.
Conversely, fishing communities at the coast have been
adversely affectad by the dxop in fishing which has resulted,

. at least partly, from the lowaer Nile sediment discharge into
the Mediterranean.
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4.1.6

4.1.7

4.1.8

mmmmmmmummm
mocﬁmmammmawmmmotm
tndestryy fn scurhors: BIEot. Wm:m&m&amm
makenhals gad otirer nEior centecs, and the wncertainty of
povwar SRRLY .- Tirts mey seem: surprisdng, but outflows
mmmpmmgwwm@mwmwn. so
thec mce watsc is relessed. imspdnqand‘s:mc:ﬁxmcmb&
MWW’&WWM;-MIM&MM
mmmawoeﬁmumm.

mmwwmammmmmw
wxmofmpmmﬁmpm, tharmal. power

The rural brickmaking industzy has suffared frcm the absence
of flood silt deposits sinco the Dam was buil€. Silt was
dredged from canals and used widely to make mud bricks. Prices
have risen sharply as brdck productian. decrazsed. The
government advocatss tha use of sand for brickmaking (Benedick:
1978) since thers is no lack of this rasource. :

manaighmmm-ruhm Industry

siltation in Lake Nassar has raducad greatly the supply of
phytoplenkton in tha Moditerrsnean off the delta coast.
Schiools of sardine axe less in evidanca. From processing 2
cateh of 18,000 tows in 1962, the sardine #isheries have
disappearad (Banedick, 1978) . Benadicik (1978) cautions,
however, that declines in the £ish yield also may have rosultsd
partly froa over-£fishi~g and offshore polluticn.

Health Considsrations
Thers is little doubt that a sufficient supply of good water
has beneficial effacts on the genaral health of populatiocas!

the incidence of cextain sanitation-relatad diseasss
to have declined in many arid areas (Worthington, 1978).
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and (b) upkeep of the water supply SYstem to redyce bodies of

Project ag a whole: technically, financially and
administrativaly.

Schistosomiasis is a major endemic diseage in Egypt (HaFez
and.Shenouda. 1978). 1eg incidence has increased in Places
since the introduction of perannial irrigation, before which
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Many plants have disappaared since the annual flood ceased,
. peniformis, Alisma plmtagt:-aqvacica, Riccia 3PP«
clinus Litoides. The latter has agpasced on the shorss of »J
Laks Rassar, howevil. pourteen original speciaes of rice=
have disappeazed frecm rice fields to be replaced by ten naY
specias, 3cume pn.:ﬁ.culm:ly harmful. These changas have
accompaniea the changs to the Summr "Seifl” cica~typs in 24
Payyum.

Aquatic veeds are no longer flughed eway by floods. espaciath
Moating weeds. The notorious water hyacinth appeared in
large numbers immadiately after ¢he damming of the Nile in
1965. A control progran started then was ultimacely
unsuccassful, but another was bagun in 1975, by which time
more than 80% of the WAtOIWAYS in Egypt wers infested.
Nasser is still frae of the wasd.
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would he Tequired t¢o assure that anticipated
benestity P growth ang social Stability
are reajized;
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Thee nasrow (ST km) mxmmmw"m
siightly bettec-watsred (100=150 rminfall) semi-desert ares:
is classed am "seversly desecti.fiod™ (U..6. Confecence on:
DesegttStcartom, 197TR/Cont. T4/ 31). In Graeco-Ramewn tines
this azen ves asriculturally hiahly productive (Fameem, 1$T9r
Talbey 197H-

mmmmmmmmmwm
Imgmdnc:tvi:y-cﬁthecoamlzon&. Sultani. figs: (Ficus
cart=x) wer: successfully introduced onm the coastal dunes:

from 1998 omazds. Shortly after cirimlall olives (Olsa euzops)
&mrmhswmalmad.&vm&sumu&ully. Bxperiments. in
mmmmmsmmommmgmm
mmwmmmmmmommmm
(Des Cossox,. 1985) .

The coastal. erers Werd algo. expected to SUPpOrt 100,0C0 Bedouins
in settlemsut schemes: invelving 17,000 feddans. It was: hoped
thci::igm@pmwmuldbcdmmped and. rangeland so
mwwmzcmm"gmzmmmwy
prodéuctiver livestock unit by 1969" (Pearse, 1955). Despitm

el ' on and finally, by 1959, thke: whole gchemm col=.
lopeud (Keswas, 1979) .

The: reseacch statien and experirental arsa associatad with the
schems produced valuable data on animal breeding, vegstation
(Tables: 4.3 and 4.4) and sodil, geology and land units. A
subsequent largar-scals: livestock improvemant and rangs DARAG
mant project was. instigated in 1963 with international aid.

T+ too failed to achieve tha greatly incrsased productivity
which had been earlier so confidently predictad for ths arsa
(Rassaz, 1979).

Daspite thase satbacks it has baen stated recantly that the
"coastal bolt will, within tha next 20 years, regain its
ancient statuve 6 cne of the axes of davelopmsnt aad
habitatior. in Jeypt " (Xassas, 1979). This vision appears
to rely less on range improvemsnt and irriqated agricultur?
and more on mineral extracticn (gypsum depocsits, on- ard off-
shore oil and gas), the aszociatod port facilities at Marsa
Matruh and trangpertation linas along +the coast, hydro~
electric power from the "Qattara Lake" scheme to the south,
and tourism.

Perry notes that the technology exists, generally speaiing, £F

successfully rshabilitating and managing fragils, arid rang®®
lands; by contrast, tha ecoromic, social and political aspec®
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of the process ars far less tractable (Perzy, 1979). The
SAMDENE (Systaems Analysis of Mediterranean Desert Ecosystems
of Northern Egypt, 1974~1978) and REMDENE (Regional Environmental
Management of Mediterranean Desert Ecosystems of Northen Egypet,
1979-1981) Brojects will Provide land use capability maps and
other data which show optimium Tangs-carrying capacitiag and
irrigation réqimeg (Nile irrigation water has alrcady been
channeled 60 km west of Alexandria) (Xassas, 1979).

It &Epuzs;,cha;:e-to:a-. that the Superior tachnical data of tha
1930's will be available for future range improvement and
agricultural reclamation schemes.

fable 4.3  The wost Promising Forage Plants Introduced ints
, the Western Desext of Egypt.

Agrozyran slomgatum Wodicazs asboria
M tmoers ‘Oncbzreais sativa
Atrislex memularia "é.qzopsiz nilacae
oom canescens T e -corulescens
« " semibiscets o holoiforms
" isieamiem  ‘Pamiowm amtidotar
‘Sromcs catzarticus o . " colomtim
-Clemorivm iatyous ’ " madioupm
Cymodon dastyion ; * Phalaris tuperosus
Shrerts calcins  Prosopis Juliflors
" . longifslia Sanguisorta ainer
Fastuca alatior _ Sorghua halipense
Eedysarn ceranariun 132 pwlonm
Eorda tuliogum ; Ciloris gayazor

- Source: U.N. Confersnce on vnoure.ification, 1977, .vc°n£ 74/25,
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ther CoastaL Regios of the Westerm Desart of EqyPpt
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JX—F. g elongesas Grazizese % 4 e
w oo w W+ e
Croodex &ectylom " -
Jeamriis gLomecetE " rY Su
Stioe Lageese " W+ 8P
Toers omxbisget Legaizosae o
Hepecshuris teta Sraniaess o = Sl
Latus Jolyptyliss Lagomincsas: w + -
w  coeticus v 'w- 4+ O
neticugs SatIvVe " all 4t
T
Ozonts vegtnalis " W 4 ST
Tektockilon STULLcORT Sorzginacess $Pe
| Serium sertoeuE " e
m sectosuR " Lo
Atmiplex halimms Caanpodiacess sp + Mo
Cemvelvuisg iizmesius Cenvelvulaneso W+ 83
ZpiiantiEnaT SP- Cistescae . + "
iortcandiz nit CzciZeras
PLeemparious Lostussus U=ballilerss w - 3
Sla=tago ajoicsns Plastazeinscied W 4 SPe
Stige pasTifloss Gramizess w + 8D
SelFon= scaisesiloThe $slygocacees . o7 S T
Saceriim TATTICONS 3ss20083 ¢ 4 8D
Saivia lizige= ' tatizzas i = EPe
g=roonsls =iliscesd Goc=inaas w e 9%

gourca: U.3. caut.

en mnniticaf.toa. 1977,
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on range managemant (FRO, 1974, 1975). However, thig aspect
appears, to be: peripheral to the admittedly technical saMpeng
and REMDEND Projects.

Egypt is signatory, with Tunisia ang Libya, to the "Protocol

On co-operation among North African countries in the fight

againse dcser::Lfication" (U. N. Cong. on Desertification, .

1977, A/ceng. 74/3/a4d. 1:23). mhe Protocol Proposes the

- establishment of a Transnational Green Belt, embracing Moroceo,
4, Tunisia, Libya and Egypt. The Green Belt is described

by the u. N.. Conferenca on Desertification as:

An interconnected belt across the five countries at
the: fringeg of tha arsas whera rain€all ranges from
150 to 250 Il per year. The green belt should not

stabilization, meisturg conservation, afforestation,
range lmprovament, appropriats plant anq anipal
husbandry ang dryland farming are among thase
devices. These need to be integratad, within the
green belt. Tha width of thg green belt will

exist farmg, shelte::bolts, woodlands, ranges and
other forms of land use. Each tyPa should he °

another. (U.nN. Conf. on Desertification. 1977,
A/Conf. 74/3/a4d. l:art, 78)
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Source: U.N. Confsrsncs on Dasartificacion, 1.977.3/:3:;: 74/28
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4.2

+2  Stabilization of Wind-Blowm uaterials

A great dune chain, the Ghard Abu Muhariq, moveg south acrosg
the Western Desert directly towards the large casis of
Kharga. Here the sand cascades over the northurn sScazp onto
the ocasis floor, forming small dunes which engulf villages,
installations and soils., El-Baz (1979) quotes the example of
Ginah village,which wag abandoned in 1970 when dunes overran
it.. Moving: gand algoe threatens the oasis’ single land connection -
with the Nile valley at Assipe.. Other oases are affected to a
lesser-degres.

A recent work has examined the problem of stabilizing dunes in
the Kharga area, mentioning such techniques as fencing, surface
stabilizing SPrays, and biological stabilization (Hagedorn,

et al., 1977).

The most Successful shelterbelt trees have proved to be
limited in number: Casuarina SPP., Eucalyptus SPP., Dalbergia
sissoo, Poplar Spp., Ecalyptus SPP., Tamarix articulata,
Albizzia lebbak, Prosopis Juliflora, Khaya senegalensis,
Acacia spp., and 8rachychiton bopulneum (Cedekoven, 1970) .

Grasses, shrubs and trees suited to very sandy soils for
primary dunae stabilization Projects are ligted in Table 4.5.
Stabilization can be expected within 3-4 years of Planting
(U.N. Conference on Desertification, 1977, A/Conf. 74/25).

Trees not only stabilize surface materialg, but also provide

4 much-needed source of fuel. 1In fact, Oedekoven (1970) reports
that the greatest Obstacle Praventing trees reaching maturity
is the fact that they ara stripped of bark and branches for
fuel.
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4.3.2

W,MMmehmbmww
mmmwumm@vm. Cator, betweal 2400

(1976) anwmmmmdmcuﬂmwlw
paztly involved in thesa: dgcimaeions=—the Zgyptian daserts
were distinctly drisr.

habitats, to the point of beirg designated endangerad species
(Table 4.6) by the tatarnaticnal Unien for the consezvation of
gature and Natural Resources (TON) .

e should be noted =hat czocodile populations ars expanding
along the shores of Lake Yasserl.
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| Table 4.6
‘Enda,nqe:ed Speci.u;

e,

) '@onyx Jubae, | Cheseas

OTyx dammey sciueaphom.d orysx

Addax AR3omACY L8ty - Adday

Alcalapn,s bU:O:laPhu:. Cora Tora hl-rub“lt

Gazell, Fazell, arabicy Arabian Sazell
Gazelly .zeptacmc SJ.ond.bhomcd gazel}
Crocody 1y Rtloticyy ¥ile croceq;,
MLWS: v.s. Depe, o the I.ntcrio:. P:Lsh Ind
: Wildlygq Sexrvic,, 1979, ‘

C. size (at least 1000 ha)
d, Prohibition op xploitatian (Ghabboyy, 1979) .
The o019 Toyal ting unds ¢ Wady Rishragh 80 South of
3pPear noe €0 be Rajine ed ag 5 eCted a, ut:houqh
they Ohice wer (Johman and J hnson, 1977)
Novar:halus, legal .orotoction of bira life ig4 Shunciateg in
Tee Acts Pendiyx i directeg SPecificay).
at the protection Of birdg useful o agricultu.re
Any neang <] Y birg tye
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m:tdtﬂTctActSSotlsssmdspmdonwmw'
MWnotwmmmmMmot

otmgm,.mmzlmmdnndom-muumamh.
Mmm&smtmtonlywco@tammtimm

regearch - and educstionel aTens, hm:mzm::hu‘mmfor
MWWMMMw (Table 4-6) . Burthex.

Thecs hawe also bsen calls for the establishment of protacted
wuww&em..m&mmmcﬂ;&c&
mummmw (U.S. Fish and: Wild=



wataer
bean hoteg (3.2.2.6 (a)
Signieyc

Te-usad
ant'pzoportion of tha coun ! ter
sc:iousiy i3 the damaging effect PN health of
supplies-and.poor Sanitatjion (see 4

Ttant to improve
the legislatiOn

.S. Dept. of En

4.4.2
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4.4.4

um.chﬂwmechzomminf‘cﬁan&mnqc and &
hﬁqhmatm.m&m Itismox:md.tha.tmmyueonn
of ther mmuzl mmﬁmm
ummmamm Qthex discazes

vmmnMw:qummcpm:x (Appcnd-xzﬁ).

WW

Byt uses pesticides hessrily, especially in protecting the
cottom cxop:,. Egypt'S gingle layer of eXpOrt earner (Table I,
Appendix IT). Ithwbmmtad::mz&gcnuﬂ. rrend exists:
to over-use charicals (USaID, 1979). Misapplication of &
chemical racently csused many 1ivestock and scma fuman dgaths
(Anom, 1977). It has besn noted that Lake Margotis is polluted
by high concantrations: of agriculcurally derived phosphatas.

Agricultural chemicals are required by lav to ba tasted before
uss. It has been noted that testing facilitias seem tO be
insufficient to the tagk (Anonm, 1977). It has algo been observ¥
that pesticide contzol legislation is practically ignored (g.5.
Dapt. of Energy, 1978). '

Air Pollution

All the larger cities experiance air pollution problems.
Cairo's has beon described an "extzeme” (USAID, 1979). Insuffl
cient paving and combugtion preducts eccmbine to producs high
culats and chemical concentrations in tha urban atmosphert:
1t has been noted that alchough legislation €9 control air 7‘)
pollution was introduced in 1971, it is not enforced (Anom: ur
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)4c4,sﬁfﬂhzine;9ollution

thotough than ip the OCeans. r, addition Autrient ang OxXygen
th

2lthoug Pollutigp is lower off Egypt'g Shorag Tance'g
for e, the marjn, 8cology ig More fragije (Le Lourg
1977). It hag eén notegd (4.1.7 abovg) sardine

Concern jg eXPressed 4 Quarterg about the Stead
ld~up of pollution, and the increagin inebility of marjne
Systems: o abgorp it Ut saverg or Permanant damaga, Major

cont:ibutions are dredgq SPoils frop the Syez Canal apg Portg,
offshore drilling, o1l tanker traffic, and urben-industriel
&rberg ; .

Coastaj Zones. arg mogt. threateneq and j¢ appeern.thnt.:aw
eewege'posns.the most-immediate:thzeet to the health of thosge
who come in Contact with Seawater, Chemicay Pollutantg affect

Egypt igs one of g signntoziee of the 15 Mediterranean Stateg
which hag igned (1977) 3 agreementg 4PProved at 4 UNEP conference

"Convention for tha Protection Of the Hediteernean Sea
Against Pollueionn

"Protocol for the Prevention of Pollution of the Mediterreneen
Sea by Dumping from Ships ang Alrcrafen

”Protocol concerning Cooperation in Cambeting Pollution of
the thiterrenenn Sea by 011 and Other Harmfy) Substances in
Cases or Emergencyn~
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5.2

Major envirommntal problems €O be correctsd are vatarlogging and
vion of utherwise productive soils, both of which affsct
almost 30% of Egypt's agricultural lard and severely reduca produc~
tivity. A major national effort is in progzess to drain hundreds
of thousands of foddans of warerlogged land. It appears that ghia
effort may not be sufficient without programs to pravent seepage
from the distribution canals and ovexuse of irrigation wataer. It
is unclear whether the drainage program of tiling the ¢iglds includes

attandant, bit critical, aspacts of de=waterlogging soils.

Flushing salinized soils of accwmlated galts can bo eccomplished
if# basic surveys of water quUality. gsoil characteristics and crop
needs hava begen performed, since locally unique cambinations of
factors appear to pe involvad. gighly requlatad systoms of water
delivery are needsd o0 prevent re-salinization and re~waterloggind:

Tt is not clear whethar the watsr and goil surveys arc complete o

whether sufficient trained personnel are aveilable to complets the
ambiticus schexes tO rehabilitate either damaged agricultural goiss
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' OF areas being newly reclaimed. The: latter effore i, insignificant
at present, however, LT T -

Rangeland:impzovement, tradi:ionadly a diﬁticult Problenm, appears
to occupy an inferior Position ip Plans for the development of the

The~outright removal of Productive land from use by urban encroach-
ment is a serious ang apparently unchecked assault op Egypt's
restricted hut Critical soijl Tesource, ,

ties makes health Problums often intractable. Sucregses in controle-
ling schistosomiasis have been Spectacular, byt few,

Pests destroy much of the Country's varioug Crops and have increased
- Since the introduction of Perennia) irrigation. Although generally
undez control at Present, the SPread.of pests needs to be Carefully
monitored in order to detect and.prevent epidemic Outbreaks,

The egtablishment of protected areas geemg highly dcsi:able, firstly
to provide Janctuaries for Egypt's Several endangered Species, and
Secondly ag recrcation/tourism attractiong, Several sites have

ed
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T&bl{qvl'zqypt, Demographic Indicators, Selected Years, 1897-1975

Geowea Urban " Desta
. Race

Theal Rue Populszion  Birvinraee
Yoar (in uilionn) (ia poreent) (per thousand)
1897 .................. 9.67 n.s. n.a. n.a, na
1907 ooeuennnnnnn. s iL19 LS 19.0 4.2 203
T ., 1272 1.2 21.0 423 2.8
1927.................. 14.18 Ll 26.0 “3 3.4
1887 .cenununannnnnn ., 18:.92 1.2 28.0 3.4 1
INT e, 1897 1.8 2.6 43.6 213
1982....cinvrennnn. L, 2147 23 na 8.2 17.8
1960 .................. 25.33 24 38.2 3.1 16.9
1968 .................. 30.08 25 41.2 4.2 158.9
1967 .....oveunnnnn.... 30.91 26 40.8 8.2 4.2
1968 ........uen...... 31.69 23 41.2 3.2 16.1
1969 ......covnnnnnn, - 3250 23 416 3.0 4.8
90 ..o, n3s 23 2.1 38.1 18.1
AL R TTITTR 08 23 413 381 13.2
B72..caeanennnnnn, 3484 22 2.9 % | 44
R, .......u....... 35.82 2 8.2 a.a as
™., 38.40 22 na. na, n.a.-
... 37.00 2 n.a .8 N ¥ T

Census | population Average Annual
- Intercensal growsh
Year (Thousands) rate (3]
1897 8,715 -
1907 11,287 l.51
1917 12,751 1.23
1927 14,218 -
1937 15,933°
1947 19,022
1960 26,085
. 1966 30,076+
- 1976 38,228

 Source: Birks et a1, 1978,
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'nbl& 3 Egypt, Sectoral Distribution of the Work Force, Fiscal
Years 1968-1973 (in thousands)

Senarw 1980, 1900« 1518 un e Y-
Commoc'icy Sectore
Agriculture....ooaeeee 35904 39349 4.048.3 40589 40047 4179
IndUSITY . convccocccnnae 867.3 890.7 916.1 1.0528 1,043 1,160
Eleetricity cccceevee 13.5 20.3 2.8 30.4 339 41
ConstrOction .ceevece.e 2508 3280 _ 2879 1638 359.7 _ 389
TOL coereecanseeeses 50880 852129 5,375.1 5,509 53826 3.9
Distribution Sectore
Transport and commuRie
eationt ....e. eossencas 330.4 8.7 T2 K yp & 2885 09
Trade and tnsaee ...... T38.9 794.3 301.7 §15.6 2249 380
Towl...... veceveease L1182 11300 Ll4a9 L1l 1274 1,269
Service Soctore
Housing ....... veeesses 1343 1383 1383 1370 1374 138

Publle atiltie.eccceeees 22 2.4 1.7 353 3l 41
Other sacvices ......... 13089 1.539.1 1.330.7 1.688.9 1.:10.0 1.739

Total veveeerenarenaan 1,624 17073 15307 1324 15845 1,968

TOTAL .evveveees. TI2T.6 80512 8.2TLT 3528.4 53,6845 3978

Source: Nywop. L376.
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Table 4 Zgype, tccncmically Activq?Pcpﬁiagiﬁn’59 dééu§aEidhli’Gééu§ ah& :

Crous, S au.. Femaion Tanl l,q_":.""m ;

Professional, technical, and relsted workers . .................... tevereniens 279,298 37,708 368,994 44
Administrative, executive, managerial, and clerical workers . ....... cesesines 508,927 4,463 854,500 Wi
Sales workers .......................... Seeeseiane tecessttrecsnanniraoes 449,462 30,034 479,494 iR
Farmers, Ashormen, bunters, loggers, and reiated workers ....... sessiarenss 3,678,501 128,78 3,902,207 8B4
Transport and communication WOPKOrY...uviiiianieinannnenn, tesisevercenes 248,588 1,508 247,061 3.0
Craftsmen. produetion process. waorkers, and laborers; miners, quarrymen, and

relacad workers ......................... seannes cerens seessssnecrecns, 1,330,887 42,189 1,371.048 1.8
Sorvico.sport.mdmdagwrhn. .................. 800,481 B4T2 870,953 a9
Workers not classifiable ............ et tttitattetttitiseaanennnness 23,788 207.548 ”11.316 1.2

TOTAL ------------- 9830000000000 LA R XX X X e ¢v0ccroverevenvenen 7.“1.” &lom an::t'om

0.0

Source: Nyrop. 1976.
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Table 1 Egype,

Pruduction

‘ °n of Main Crops, Selected Years,
<o 1952«73  (4n twousands of metric tons)
Crp 2 o n we
Cutn angnneds ..., IREETTTINNY T A L2ns Lits L 1.2Ks
Bice. pddey eeriiaasn., SR} 4 48 233 E Ty 2%
Waeat.....,.. seeeene. 1,081 1.291 L29 1416 1.537
Com ........ ..o rreceese L3068 2163 U2 241t 2.507
Millee lrorghumy, ., . "0 teesienn.  BOO 38 854 431 853
Su ® ..iieaa.., thteness ereeees 3288 o287 498 7701 7278
Onions ..., [T cers 243 587 571 7 na
Other vegetables .., ., ., recreseces L3100 4420 8171 5353 na
Fruics ., ..., St etetiirenna..., Teeeree SN, L6685 104 . na
Source: Nyzop. 1976,
Teble 2 Dperts dnd mipore,
PRINCIPAL COADIODITIES
S ) [l Muzron
Invonys
- 2973 1974 1973 1976
Cereals and Millia Prodycts . 62.2 288.9 286.6 2.0
Animal a4 vm::bu-ou. . 16.8 47.3 135.2 7.4
%cntru Grocery . . 4.8 8.6 16.0 :Gr.:
obaceo . . . . § 3 1z.3 30.7 26.3
Textiles ang Textily Articles . 8.9 23.0 29. 5.4
Paper and p, T Products . 12.8 3.9 6z, 6o.7
gomnuym i Aoc, - 3.6 3.0 4.9 30.2
€8, Scieg aza .2 - 5. 13.1 2.t
Mineral Producey (excl, Cmd??otto- ¢ 3-3
Cemini Produets | | 4H 1.2 1979 2y
uets , . . . . .5 .
Wood, Hides aad Rubber . . 3.9 3‘.4 96.‘ 9.2
i ical Appanatus 32.7 8 tdg. 380.¢
Trazsport Equipment . . 3.9 L..; 139. 178.0
Crude Peoleym . . . 3.6 2.3 72.8 at.0
Iron and Stee) . . . 235.3 ‘ 56.8 118, 113.6
2974 1973 ’ 1978
Exronrs —
'000 toas | (E milijen 000 tons | (F milljon %90 tons | SE myilion
Cotton, raw, . . . 232 .2 18 2ut.0 16 154.8
Cotton yarn . . . ] 37 73.: 33 83.0 ,! 37.6
Cotsan piece goods . . H 0.t 9 9.3 4 T4
Rics . . . . 13 9.7 toq 4.2 e 3.9
Potacoey . t0o 5.9 +3 3.2 ts3 tr.3
Oniozy . . . 104 * 2.6 *0 7.0 &6 J.o
Edible trojce . . . - 169 2.0 223 20.4 tdy 24.3
3 38 and phosphgtes . 130 1.8 fos 2.2 £19 3.1
Crude Pewoleyr , <L . 940 23.9 933 23.¢ 3913 tog.3
238, Zerosens and cazoue . j; 0.2 24 5.7 440 to.g
Cemege e 13z 2.4 t.3 23 0.5
Souzze: Surnpa Publicationg, 1978,
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. paisle 3 Buypt, Cirection of Foreign Trade, Selected: YeaTs,

19 1990 b8 19%.

Amm mmmrmmwm tmpeet
nist: Chuncriss.
Shwiens Unien. ... . tereereee B B 122 & ”s 2 ME W
...... treee W10 16 W2 I3 22 1z
Peopleis: Republicol Chinm T * 8 T u u s 10
(1,3.7" I veeeress 4O 85 B S 8 8 ® =
Thoal Comumunist
COURTEOn. o vvverveess BT 1207 e Us 2 12T 2@ 108
Wessaxs Hiope
VRS Cormep’ e cecvveers I 1 ® Zr 1 2o W >
(-7 - evsosamase » W II =™ L0 W o 1T
OUBE . cvvroeecmmonseacnes T JT o - 2 n n
Theals Weeteew Buzipe . . . 0 5 13T 6 1T 108: 136
Ansb Lasgne Countries .....o0 . or 1=z T O T W 31 %
Agiz (noneommunist)
Jepam ..oceennene cossce eee 10 £ U 5 18 &8 B &
Indis...co00ceeee JUPUUURURI S TR - N - 1 13 15 ¢
Othesx...... ceasas vereeeey 100 & x 2 - =t T .z
Thasb Asie
(noncommuniet ..... _40 o o 4 4 B 8 19
Wastsrn Hemtisphare: .
Uiteds SUate®. . oo conconcnse s 166 T = 5 % T &
ToulWesterrHemispheres 6 180 ¢ % § 3T 18 &
Afrtea.and Ocoanis. .ccocveeneos ] ) 6 12 2 “ 4 B
TOTAL ccceecnnes . 270 20 3 N2 380 %1 4 381
Coavardble-currency arsss ..... B 129 T 158 B 1T 152 24
Bilsters! agreemsat aress ...... 157 181 255 18 288 174 292 148




Tl Watay

2. Pauna
3. Ploma

150u:cuu: Pood and Agriculture Organization (FRO). undated; pPre~-
works on Water Laws in Moslem Countries

Johnson g, and J, Johnson, 1977. Environmental Policies
in dlvnlopinq countries, Beitraage zur umvultgnmtalunq,
Heft A 27, Berlin: Exich Schmide Verlag.

u.s. Environmenta) Protaction Agency. 1976, Environ-
mantal Raports Summaries. vyo1 l- Atrica,.Asia.
Australia, Sept, 1972-June 1976, Washington D.C.s
National Technical Information Service No, PB-259 g93,
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ool L3 October 1934, cpy SoYeIIOrate, prascrining
Mmt the pollution of vatar
fo 3 ’ o

Law: No, 19g of 30 April 1953, concerning the discharge
of waters from Public, Commercial, and indu:t:ial e3tab-
2ighmen

t3 into watnzcoumes.. as amended by Law No. 35 of

Law No. 93 of a7, disposal of liquig wastes
\ >, .
Ozxder No. 14 of 15 Februay 1963:; concerning vater quality,

Decrae xo. 2703 of 1966 utablishing the Higher Comnig-
sion on Waters, .

Decree No, 649 of 1967, exmbodying Yegulationg for the
iq;lcmenta’cion of Law No. 93 of 1962 on the dispogal of
liquiq wastes,

law No. 74 of 1971; - irrigation and drainage.

Act No, 23 of 1922; Tegarding the Protaction of birds,:
\h ) i E

Act No. 134 of 1946 Testricting importation of orna~
Dental birds,

Act No., 53 (Article 117) of 1966: concerning the protec-
tion of birds ang wild fauna.

Law No. 144 of 1969 (Section 12): regarding fisheries,
especially Preventing yge of explosivesy,
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= Bot Mo 61 op 1956 Protacttion oezrc:.mt santic

. No-. 15‘ ot 1957’ -~
Act No. 16 of 1962; concerning pesticide
Republican Act No. 5q of 1967: Concerning pesticide
controyl.,. .
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 APPENDIX V'

5 ';ikt;offb??ﬁhizdtio@&%(;
le  Government Organizationg
Qe Ag:icultural Organizations
3. Univezsitiel
4. Libraries, Archives ang Statistical Organizations
5. Other Organizationg L
6.H’Iug.:nationa1 o:qanizttioni_(f

1SQu::ca's:

Bergquist, W.E. at al, 1978, Worldwide directory of national
sarth-science agencies. U,s, Geological Survey, c1:cu1ar,
771, iv + 77 PP. :

. 1979, The world of leamning 1978-79, wo1, 1, 298y edition,
London; Europa Publications Ltd. 1050 PP. :

Food and Agriculture Organization Of the United Nations, Current
Aq:iculturalmnasearch Information System (CARIS), 1978,
Agricultural research in developing countries, vol, 1; research
institution, Rome: FAO., xv + 633 pp.

Paylore, p.p, 1877, ariq lands-gtsearch institutions: a world
directory, Tucson, Arizona; University of Arizona Press,
Xv + 317 pp.

Trzyna, 7.c. and g,v, Coan, eds. 1976. wWorld directory of environ-

mental organizations, 2nd edition, Claremont, California: Public

Affairs c10a:inghouse. xx + 258 pp, (published for the Sierra
Club's International Program).
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Affiliates: Animal Production R.lonrch'rﬁiciﬁﬁfi

Desert Institute

El-Mataria, Cairo

Subjects: Qdesert development, water and soil
resources, plant and animal production,
solar and wind energy.

Publication: Desert Institute Bulletin

Includes: Plant Pathology Research Institute

Bgyptian Authority for the Utilization and D.v.lqéﬁ;ﬁgi
of Reclaimed Lands (EAUDRL) formerly Land Reclamation °
Authority AT

Herbarium, Agricultural Research Caentre
Dokki, Cairo

Plant Protection Research Institute
Madi Elseid Street
Dokki, Giza

Soils and Water Research Ingtitute
Cairo University Street R
Giza

Name: MINISTRY OF HOUSING AND RECONSTRUCTION.

Name: MINISTRY OF IRRIGATION
Affiliate; Hydraulics and Sediment Research Institute
Delta Barrage
Publication: Technical Repert (annual)
Nama: MINISTRY OF MARITIME TRANSPORT

Affiliate: National Committas for the Combatting of Marine Pollution
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'2. 

AGRICULTURAL ECONOMICS RESEARCH INSTITUTE
. - Dokkd, Cairo ERE

Desert Institute
Mataria, Cairo

Affiliate: Plant Patholosy Ressarch Tmstitute
Giza 3 IR T Bttt

Nane: BARTIM AGRICULTURAL RESEARCH STATION

Kaliobeya Governorata

Name: COTTON RESEARCH INSTITUTE e
Experimental Agricultural Research Center
Giza o B

Name: EGYPTIAN AGRICULTURAL ORGANIZATION
P.0. Box 63 -
Exhibition Grounds
Gezira, Cairo

Name: EGYPTIAN HORTICUI.TURAI.I SOCIETY
P.0. Box 46
Cairo

S delications Horticultural Magazine

Num 'FIELD crops RESEARCH INSTITUTE

Agricultural Research Center
Giza

-Name: GEMMEZA AGRICULTURAL RESEARCH STATION

Name: MATANA AGRICULTURAL RESEARCH STATION

Matana
" Isna District
Qena Governorate



NUBKRIR FESERRTE STRIION
Al~-Nassecr

Nexztir Tahrir

Tshntr Province:

Sakkha Kafr Bl-Sheikh Gavernorzte

Geztze
Suhag Gevernorates:

SIDS AGRICULTUREL. RESEARCH STRTION
Stds
Bent Suef



’ 3.0-

Universities

 Name: ATN smaus UNIVERSTTY

Kas:-el—Zaafran
Abbassia
Cairo

Affiliates: Department of Zoology
Subjects: ecology, taxonomy, physiology of

les, birds, and mammalg

Publicationg; Ain Shams Science Bulletin
\

 Paculty of Agriculture

Faculty of Medicine

Name: UNIVERSITY oF ALEXANDRTA

22 Al-Gueish Avenue
Shatby, Alexand;ia

Affiliates: Departm;nt of Bo
’ - Moharram Bey
Alexandria

tany, Bcology Unit

Subject: ecology of Mediterranean coastal desert west
of Alexandria

Publications; Bulletin of the Faculgz of Science

Faculty of Medic

ine

Faculty of Agriculture

Institute of Medical Research

Higher Institute

of Public Health

Publication; Bullegin

Cairo

.74:!iiiates: Faculty of Agriculture

Paculty of Medic
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Name: UNCVBRSITY OF ASSUIT

RELL) i atrom:: Eeculty of Agricalture
Fagulty of Medicine
Paculty of Science
Paculty of Vetarinary Medicine

Namer OUNCIVERSITY OF CRIRD
Ormem
Glza
Cad.ro:

Affiliates: Depactment of Botany
Subffects: ‘taxonomy,. survey of dagert vegetation,.
environmental studies, ecology of coastal
and: saline deserts, microflora of desert
soils.
Publications: Herbarium publications

Department of Natural Resources, Instituta of African
Rasearch and Studies

33 Misaha Street

DOJdd. Giza

Subjects: ecology of dasert plants and soii fauna,
physics and chemistry of desert soils,
establishmant of national desert parks and
naturs presarvas.

Publications: African Studiaes Review

Soil and Water Research Institute

Name: HELWAN UNIVERSITY
7 Modariet Bl-Tahrir Street
Garden City
Cairo

Affiliates: Agriculturs Branch
Moshtohor S



Faculty of Science

Name: 2zZaGAZIG UNIVERSITY
Zagazig

Affiliatag:. Faculty of Agriculturs
Paculty of Vetarinary Medicing

a9



Name; ARAB LEaGuE LIrngy
md‘n M'T‘hrix, .

Nane: BRrrrSy

9



. Name:

" Names

:; vlfll{'mn:

LIBRARY OF THE GREEX ORTHODOX
PATRIARCHATE OF ALEXANDRIA

P.0.B. 2006

Alexandria

LIBRARY OP THE INSTIINT d°E2GYPTE
13 Sharia Sheikh Rihane
Cairo .

LIBRARY OF THE MINISTRY OF COMMER(E
AXD INDUSTRY .

Sharia Ismail Abaza Pasha,

Cairo

LIBRARY OF THE MINISTRY OF EDUCATION
16 Sharia El-Falaki, :
Calrio
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¢ LISRARY OF ToE MINTSTRY O HEALTH

" Sharia Sultan Hussein,

'k@i; - 3

Name:

Name:

Namas

MANSOURA MUNICIPAL mm :

NATIONAL ARCHIVES

- Al=Qalcah, Cairo

- NATTIONAL ASSEMBLY LIBRARY

" Palace of the National Asgsembly,
ai . e

- NATIONAL INFORMATION AND DOCUMENTATION CENTRE

Dokki, Cairo
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 ACRDEMY OF scrENTIPIC RESEARCH' AND TECHNOLOGY:
101 Kasr El Adnj Street
Cadro '

AL£i1iates: Tnstitute of Oceanography and Pisheries'

l Nlints.
. Names
' Name:

Tnstitute of Astronomy and Geophysices
. Egyptian Observatories =~ - -~ .
 Council of Environmental Research

- Bad Sea Institute of Oceanography and ?1.-!:6:103

Petrolaum Research In-tituti
Medinat Nasser, Cairo

-4ABRIAI. SURVEY OF EGYPY

308 El-Haram Street

Giza

ALEXANDRIA INSTITUTE OF OCEANOGRAPHY AND PISHERIES '
Kayed Bey R : L et
Alexandria

S MLACAN RESEARCH CENTER IN EGYPT, INC.'
2 Midan Kasr el Doubara I
Caixo

BIOMEDICAL RESEARCH CENTER FOR INFECTIOUS DISEASE

EGYPTIAN GEOGRAPHICAL SOCIETY o s S
Sharia Kasr El-Aini (Jardin du~MinilﬁQ;§' du Irr

P.O. Garden City o e

Cairo
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Names

Nanms:

Names

| CENTRE.

asuzr:nuzsmc:sm!'QE'uanmnxun:xun:tnoax::n.azcuzmuz
2 Shazta Pousd T :
Alecsandria

ANONICOETITAL. SACIBTY OF BGYRT
14 Skania Pemses

P.C.. Booe 430.

Cad:xte

Publications: Bulletin of th.rEntomologzggg;Sbcis£x~o£'§§zgt

G¥ AREOL. ACTNOBITY POR REEABILITATCTION. AND AGRTCULTURAL PROJBCTS

GENERAL. PETROTEIM COMPRANY
Cr.. Muastafs. Abu Zahra Strast
Nasx City, Cadro.

BROROLOGICRT, RESEAECH STRITON:
Kamatsr-al-Xhadyria Barrages

.Cad.xo.

INSTITUTE OF ABAB RESEARCH AND s'mnm
1 Tolombat St.
Garden City, Cairzo

INSTITUT D'EGYPTE
13 Sharia Sheikh Rihane
Cairo

Subjects: literary, artistic and scientific questions relating
to Egypt and neighboring countiras.

INSTITUTE OF FRESHWATER FISHERY BIOLOGY
10 Hassan Sabry St. (Fish Garden)

P.O. Zamalik

Cairo

MINING AND WATER RESEARCH EXECUTIVE ORGANIZAEION
Dokki, Cairo
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Namﬁ;],NAEIONBL COMMITTEE FOR MAN AND THE BIOSPHERE PROGRAM (MAB)
/o National Committee for Unesco
17 Ismail Abul-Futuh St.,
Dokki, Cairo B

Subject: for Unesco's MAB Program

Name: NATTIONAL COMMITTEE FOR SCOPE L

""" - /o Academy of Scientific Research and Technology
101 Xasr el-Aini st., , e
Cairo

Subjact: .for the Scientific Committes on Problems of the En-
' vironment (SCOPE) of the International Council of :
Scientific Unions (Icsp) ’

Name: NATIONAL RESEARCH CENTRE
' * Al-Tahrir st.
Dokki, Cairo

Subject: research in pure and applied sciences. Staff of 1199

' sclentists and 133 technicians. e

Includes: Applied Organic Chemistry Dept. (Pesticide, Bio~'
chemical and Microbiology Labs.) SRR

Biology and Agriculture Dept. (Pests and Piant‘{f
Protection Lab.) s

Medicine and Pharmacy Dept. (Public Health Lab.)

Petroleum and Minerals Dept. (Petrol. Technol.,
Petrochem. and Earth Sciences Labs.)

:iftiiigtesa ‘Medical Research Executive Organization
‘ Includes: Bilharziasis Research Institute, Giza

The Medical Research Institue, Alexandria
Nutrition Research Institute
Ophthalmological Research Institute

Memorial Institute for Ophthalmic Research,
Giza

Ophthalmological Society of Egypt

Research Institute and Hospital for
Tropical Diseases
10 sharia Kasr el-Aini, caire

,‘que: SURVEY DEPARTMENT
B 20 Baghdad Street
Giza, cairo
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 6~.. Internationsl Orgamtzations

Naoe:

THE AMBRICIN: CENTER
4 Akmed: Rogheb» St.
Gandem City, Cadro.

Subfects Library of 10,000 vols,. 240 p.d.odic&ls-r lSrOOO

AREB LEAGUR BDUCRCIONAL, CULTURAL, AND SCIENTIPIC
ORSANTZATTION: (ALBSCO) '

109 Tahrir St.

Dalalei

Cadro:

ASSOCIATTION: OF ARE MIVERSITIVS:

Scientific Computation Centre
Tharwet Street

Orman P.Q.

Cadiren

Publicationss: Bulletin, Dirsctory of Arab Universities, D:Lzecé
of Teaching Staff of Arab Universities, Proceedin
of Sexrinars :

BOARD FOR THE OTILIZATION OF THE RIVER JORDAN AND ITS
TRIBUTARIES.
Caixo

Subjects: regulates water activities in the River Jordan basins
activities have been interrupted since Israell
accupation

BRITISH COUNCIL
192 Sh. El=Hil
Agouza, Cairo

Subjects: 32,900 vols., 11l periodicals
FAO REGIONAL OFFICE FOR TEE NEAR EAST
Box 2223

General Cooperative Society for Agarian Reform Building o

Affiliates: FAO Commission on Horticultural production in
the Near East and North Africa

96



°Naﬁ3i

 Nana:

Namas

‘ Subjgc:;s' promotion of international collaboration in the

_ Study of technical problems and the establishment
- of a balanced program of horticultural research
at an interregional level.

INSTITOT D'EGYPTE
‘13 Sharia Sheikh Rahan, Cairo -

‘Subjects: literary, artistic and ac:l.cntificquestions

Felating to Egypt and neighboring countries

- INTERNATIONAL METEOROLOGICAL INSTITUTE
“Cairo : ‘

f!&po: Regional, World Meteorological Organization

Subjects: meteorological rasearch and training for Middle

Eastern and African personnel engaged in
meteorological work

MIDDLE EASTERN REGIONAL RADIOISOTOPE CENTRE FOR THE ARAB
m Y W . t

SL. Malaeb El Gamaa

Dokki, Cairo

Subjects: train specialists in the applications of radio-

isotopes, particularly in the medical, agricultural,
and industrial fields; conduct Tesearch in hydrology,
tropical and subtropical diseases, fertilizers, and .

entomology; promote the use of radioisotopes in
Arab countries.

NEAR EAST FORESTRY COMMISSION

c/o FAO Regional Office for the Near East
P.0. Box 2223

Cario

Subjects: forest policy preview ani coordination of its
implementation on a regional level; information

exchange and advice on suitable practices and action
on technical problems; make aprropriate recommenda-'.

tions to the twenty-one member countries.

NEAR EAST PLANT PROTECTION COMMISSION

¢/o FAO Regional Office for the Near East
P.O. Box 2223

Cairo

Subjects: matters relating to the protection of plant resources

in the region; fifteen membar countries.
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Name: mmmmscmmmm
IN THE ARRB STRIES:
& Abdel Rehmarxr Pahmy St,.
Gacdem City, Cad:ron

Nemer: mmommm
Sir.. Qedirts

Tagher BT, 4
Gandem City, Catro
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APPENDIX VI =

 §.¢en: USAID Projectsy '

150u:ce= USAID's prefunding Project design documents, 1'97?1-‘,, :
from computer information system "TEXT," a component of E
computer information system "INQUIRE." '
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