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SUMMARY

The environmental problems of the Arab Republic of Egypt relate to its
peculiar situation of intensive irrigation agriculture and great popu-
lation densities in a very arid lLand, 96% of which is as yet uninhabit-
able. The population of 38 million lives on the remaining 3-4% comprised
predominantly of the Nile valley and delta. At4empts to raise signif-
icantly the productivity of Egypt's natural resources (especially soil
resources) have led to prublems of rasource degradaticn and hazards to
the health of large numbexs of the population.

Unlike many Middle Eastern ~ountries, 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 area in
this century have not met with great success, and recent® plans stress
economic activities besides those which are natural rescurce-based.

The better-known desert reclamation schemes of the delta fringe and oases
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 schemes, although hatter
control of the inputs and outputs of these systems seems tou be necessary.

The major -environmental problems faced by Egvpt at present are:

1. Scil 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 seriously schistosomiasis and malaria.

4. Pests and weeds - resulting from the introduction of perennial
‘ irrigation, although some arz endemic. The aquatic water
hyacinth has recently become rife in waterways.

Measures to control these problems are evaluated briefly in the text.

M. Justin Wilkinson
Compiler




1‘0

2.0

2.1

2.2

PREFACE

This report represents a desk study compiied from many and varied
gsources. The major task was to integrate and synthesize the vast
amount. of material available on Egypt's environment and natural
resnurces.

INTRODUCTION

PURPUSE AND SCOPE

The report has three related aims: (i) to inveY}ory the major
natural resources of the Arab Republic of Egypt~ ; (ii) to evalu-
ate the impacts on the environment of man's manipulation of
ratural resources; and (iii) to provide bibliographies on (i)

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

It was necessary to limit, where possible, the concerns in this
report to directly natural resource-related problems. Space and
time prevented diverging toc widely from this guideline. It
proved possible, for example, tc avoid such topics as agriculture
per se and land tenure changes in Egypt. Therefore discussion in
(ii) was restricted to environmental problems related tc water,

" scils, flora and fauna. Envirxonmental impacts of urbanization and
industry were included, however, whereas those stemming from mining
were not, these being considered relatively insignificant in contrast
to the others.

It was considered invidious, generally, to discuss environmental
dangers which will or may flow from economic development schemes
which have not been initiated yet.

GEOGRAPYY AND CLIMATE

2.2.1 Boundaries and Administrative Divicsions

Egypt occupies the arid northgast corner of Africa. It incor-
porates almost one million km®, roughly equivalent 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

lReferred to as Egypt hereafter.



l

24

MEDITERRANEAN $EA

Isrcelie !
accusied terricgey

\

v
Isrcelisaceupied v
terricory
Culf of
Aqaba

Liaya

-._..-’__.,_._.‘_/ .

28

-'~"_~...‘

L

0 e v b ——

22

Note: See map in Appendiz A far the disangagement lines set forty
in the £yptian-israeil agreement signed Septemier 4, 1975,
H Iy 77 ‘ Lexe Nagsyef
: 7 7
g ", a4

7

-
9
-

Administrative

SAUD! ARASIA

baundary.
N

PRESN: |

’ 5}9 (ool-T;O 4}-
¥ i MILE | a
25 k{e] 34
Qots (e} indicate gavernorate capral. JOunaary 401034013030 104 IECASIANNY IRIARIITIND,
Governoratas sovernorats Governorates Governorate
Capital .
. = Capital
City Governorutes Upper Eqypt -
1. Cairo (Al Qahirzh) Same 14. Giza (Al Jizah) Same
2 Alexandriz (Al [skandariyah) Sama 1S. Al Fayyum Same
3. Port 3aid (Bur Zaud) Same 16. Bani Suway? Sams
4. Suez (A3 Suways) Same 17. Al Minya Sama
18 Asyur Same
Lower Egypt ; xrhall -
5. Ismailia (Al Ismailiyah) Same ig' Suzag (Sawhaj) Jame
€. Al Bukayrah Damankur 21, ?:? (Qina) §ame
7. Damistta (Dumyat) Same =3 <Swan Same
3. Rafr ash Shaykh Same Frontier Governorates
9. Al Gharbiyah Tanta 2% Red Sea (Al Babr al Anmar) Hurghada (Al Ghurds:
10. Ad Dagahliyah Hmst{n (Al :J!M) X, New Vailey (Al Wadi al Jadid) Kharga (Al Kharijah)
1L, Ash Shargiyah Zagazig (Az Zagaziq) 24. Marsa Matruh Marrud
12, Al Minudyah Shibin el Xom (Shibin il Xawm) 25, Sinai (Sina) Al Arish

13. Al Qalyubiyan

e na (Banha)

Nota—wNames in parsntheses are the formai names, whic are used on many maps and in

some of the li‘erature,

ig. 2.1
QuIllsa:

(1 'y

1975,

lyzozs,




2.2.2

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

The Sinai 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
Sinai border along the Mediterranean coast. Its Arab
population was administered by Eqypt after the 1949 Egypt-
Israeli armistice, but since June 1967 it has been occupied
by Israel.

The formal Sudanese-Egyptian boundary is modified bv an
administrative boundary for the purpose of allowing romads
the use of traditicual water holes in two areas (AL and Az,
Fig. 2.1).

Egypt comprises twanty-five administrative areas called
variously governorates, provinces, or districts, which include
four c¢itygovernorates Cairo, Alexandria, Port Said, and Suez),
nine governorates in Lower Egypt (Nile delta regicn), eight

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

and four so-called frontier governcrates for the Sinai and
desert area cast and west of the Nile valley (Fig. 2.1). The
formaticn 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 ,5% of Egypt's one million ka area is occupied,
the rest being barren unpopulated desert, part of the arid zone
which stretches from the Atlantic to Rajasthan.

(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 Nile (Fig. 2.3). This branch provides
only 10% of Egypt's flood season water when the other brarches
are full, but 80% of the low-water flow (January to June).

Major branches such as the Blue Nile and Atvara provide 68%

and 22% respectively of summer flood waters, which derive

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

The valley is bounded by low escarpments and ranges from 18 km
to 25 km wide. At Cairo distributariez of the Nile spread cut
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over an enormous delta 270 ku across at the sea and 130 ka in
length. In the first century A.D. 7 distributaries existed, but

now only the Damistta and Rosetta branches lead.the Nile's watar

=0 the sea.

- o

Several coastal lakes exist. From west to east Lake Maryut
(Mareotis) lias benind Alexandria, Lakes Idku, 3urullus and Man-
zala occupv cthe delta Sringe, anéd Laka 3arcdawil spans hall of
Sinai's Medizarranean coastlize.
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(b) The Western Desert

The Western Desert constitutes about 75% of Egypt's land area.
The Gilf Kebir plateau in the southwest corner reaches more
than 1000 m above sealevel. Otherwise the western desert is

an enormous monotonous plain of low altitude. he largest
feature of the plain is the Great Sand Se:z, lying generally

near the Libyan border. Seven depressions are another less
dominant landscape element, which are economically important

as oases. The small Fayyum ocasis is really part of the Nile
hydrologic system, receiving Nile water by canal and supporting
a large population. The Qattara Depression by conirast is the
largest (23,000 km?) and most inhospitable, containing nighly
saline soils, saline lakes ard descending to 150 metres below
sea level. The Siwa, Bahariya, Farafra, Dakhla and Kharga ocases
all support some agriculture, especially the latter two. Ground=-
water supplies beneath these oases are looked to as the basis

of future development. These latter five oases, but particularly
Dakhla and Kharga, consititue the New Valley, 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 ocasis towards Lake Nasser (Fig. 2.2).

(c) Eastern Jesert and Red Sea Highlands

The Eastern Desert comprises a sandy plateau surmounted by a
chain of barren rocky hills reaching an altitude of about
2,200 m. Isolation of this area and the aridity have resulted
in an unpopulated interior and a few villages en the Red Sea
coast.

(d) Sinai Peninsula

The Sinai 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 nlain stretches north with
altitudes declining for 1000 m to sea level at the Mediterranean.

2.2.3 Climate (Europa Publications, 1978)

The coastline of the western delta, in the Alexandria region,
receives up to 200 mm of rainfall annually because it lies
across the path of prevailing westerlywinds. To the west and
east coastal rainfall declines tc 150 mm. Rainfall drops
dramatically inland, so that by the latitude of Cairo, 200 km
from the Mediterranean,rainfall is 25 mm yearly (Fig. 2.4).
Low, sporadic precipitation characterizes the rest of the
country, making it one of the most arid in the world.




Surmer temperature maxima reach highs of 389 - 439C in Cairo.
and at times even 499C. 329 is the maximum at the coast which
consequently draws tourists and the wealthy to Alexandria in
the summer. Wi.nters are generally warm, with occasional rain
showers. Cold fronts bring colder weather frcm time to time
and even rare, light snows.

In soring a hot southerly wind (the Knamsin) blows from the
Sahara, bringing sand storms and 20°C temperature increases wWith
winds sometimes up to 150 xm/hr. In spring and early summer

an early morning fog sometimes develops over the delta.

POPULATION

Zgvot is the second largest Islamic countxy in the Middle East
(38.228 million in 1976: Birks et al., 1978), being almost as large
as Turkey. 90% of the population follows the Sunni branch of Islam,
as do the majority of Islamic countries. Besides Egyptian, other

Table 2.1 Egypt, Density of Population by Governorate, 1963
Census and 1975 Estimates

Ares Populatica Donaity
Covernoraty (in square miles) (in tlousands) (par sauare mile)
N 1966 1973 1968 1973
City Governoratas:
Caro c.cvivvecrcnccarans 3 4.220 3,339 30,342 70,380
Alexandria ....ocieeee-s 112 1,301 2,303 16,081 20,583
Port Said ... ccvnvvennnan 320 233 T 354 1,084
SUBZ cvieerecaanccnnnenns 119 254 378 2,219 3,176
Total ..uvveecenciasanns 634 6,368 8,887
Lower Egypt Governorates:*
Tsunailie . covecescccconnn 3 343 451 2,254 2,948
BubayTall ..ooeeennaecns " 1,773 1,979 2,487 1,116 1,403
Kafr al Shaykh .......... 1,348 1,119 1,264 330 1,012
Gharbivan (Tana) ....... 0 1,300 2,277 2,474 2,937
Daqabiyab (Mansura) .... 1,337 2,285 2,722 1.705 2,038
Sharvjiya (Zagazig) ... .. 1,313 2102 2604 1,158 1,436
Mintfya (Shikin el Kom) . 335 1,433 1,607 2,482 ,74°
Qaivubia (Benha) ........ 363 214 1.565 3,327 4,288
Danietta .coeeeeeienacens 21 432 318 1,368 2242
THA veveveanonncnnnns 3,37 12,334 135,397
. uJpper Lgypt Governorates:
GIZL vvvvennencracaasnass 416 1,340 2,265 3,967 3,445
Al Fayyum..ooeveeennns 692 941  1,08% 1,360 1,572
B2 Suwayf...oovenennen 307 923 1,030 1.330 2,032
MiNYE ooveeennens eeeeen 878 L7 1,931 1,943 2,199
AS UL ueceorscsaccnnnens 600 1,418 1,92 2,264 2,603
Suiag ...... veacesassnes 395 1,686 1,345 2351 3,101
Q€N eiiiiioiirieannaas 699 1,471 1,537 2,104 2371
ASWRL cvrercoovonsonsnns ) 341 521 9 1.327 2,138
CoTotal Leeeeieienieenaan 4,728 10.321 12,107
Frontier Governorates
Combined ...ccocvvvennns 372,973 52 409 1 !
TOTAL .ceevvnvnnnn. 386,712 30,073 37,000

~* 103l ig parentheses wherw diZferent £om the nume of the gUvermarLLa.

Scurca: \vzsp. 1976.
3



small ethnic qroupms are Copts, Bedouins, and Nubians. Arabic, Englist

and Trench are spoken (Europa Publications, 1978).

More than one third of the delta's population centers on the four
city governorates of Caire, Alexandria, Port Said and Suez (nearly

9 million in 1975 = Talle 2.1). T“a cother nine dalta governorates
have almost 16 million people, wit ‘ulation densities ranging
from 1,000 to 4,30C peuple per sg. Ma. —ompared with the very high
den~ities of 20,000 and 70,500 pecple per scuare mile in Alexandria
and Cairo respectivaly (Table 2.1). Densities are very low beyond
the Nile valley and delta which comprises 3% of Egypt's land area
but supports 36% of Uihe population.

Ponulation vressure on especially land and water resources is
Egvpt'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). Average annual crowth rates have increased
from 1.51% in 1207 to a high of 2.46% in 1960, and have declined
since to 2.31l% which translates .o the additon of about 800,000
people per year to the population.

The birthrate has dropved from 44.3/1000 raecorded in 1927 to 35.1
in 1971. Death rates have declined drasticallyv Ziom 27.1/1000 in
the 1927-36 periocd te 13.2/1000 in L1971 (Nyrop, 1976). 42% of the
population was undex .5 vears of age and 50% under 20 in 1966. The
diet of the average Egyptian is poor and conteins little animal
protein.

Table 2.2 Landownership in 1952 an¢ 1365
(Figures are in thousands)

—

Before land retorm (1932) After land reform (1965)
Size group *Owners  Area  Percentoftotal Owners  Area  Per cant of total
(Feddans) Owners  Area Owners Area
Less than | 2018 788 72 - . )
o 624 U’ﬁ :g g?} 3003 3593 945 ST
5-9 7 526 23 38 73 614 24 9-5
10-19 47 633 -8 10-7? 61 527 [-9 82
20-29 13 309 . 05 5-01( -
30-49 9 s 03 sy 2 85 09 126
€0-99 6 429 02 72 6 392 0-2 61
100-199 3 437 0-1 73 4 421 0-1 63
200 and over 2 1177 | 19-8 0 0 0 0
TOTAL 2302 3982 100 100 3.2 6,462 100 100

Source: 2eaumont et al. 1975,



40% of the population is active in agriculture, which contributes
60% of the total export earnings. Land reforms instituted after
the Revolution in 1952 which brought Cel. Nassar to power have
altered significantly the patzern of land ownership. Before 1932
72% of landowg?:s were in the group of smallest land holdars (less
than 1 feddan~) 3y l96.L this figurs has risen to 94.5%, mcre than
quadrupling the total area in this class (Table 2.2). Nevertheless,
nalf =he agricultwural land (49.3%) remained in che hands of only
5.4% of the agy:cultural population. It has been roted that the
oroblem is less one of land distribution than overall scarcity.

Tor this reascon many schemes nave been initiated to increase
absolutely Egvepn's arable acreage by reclaiming land from the desert
(see 3.3.3 below).

1
*1 faddan = 1.038 aczres = 0.42 nectares

10


http:reclaim.ng
http:hold,.rs

3.0

REVIZW OF NATURAL RESOURCES

3.1 MINERALS (U.S. Dept. of the Interior, 1976; Nvrop, 1976; Europa
Publications, 1979; Kixwan, 1977) (Table 3.1)
Egypt's mineral industrv 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 are iron ore,
petroleum and natural gas, and phosphates (Fig. 3.l1). Many others
are produced in small quantity. such as granite. !imectone, gypsum,
ilmenite, golé, aluminum, manganese, salt, and sard.
Role {n tite world zineral supply
Table 3.1: (Thousand zetric tous, unlass ocherwise specified)
Map 1974 Zstizacad share | Share of Share of
symbal Major commodicies aroduction aof rroduczion world Resarves total world
exuorted (T oueout (%) | ‘| resources (7.}
Te ICOR OC@uvrvvvcencnnrnnanonnsnnens *1,300 | 20 (1y ] <09,0¢0 L)
G Nactural gas (b{llion cu fo)....... 15 None (@8] 4,000 (L
Pat Pecroleum, crude (million 42-3al
138 PR e, S& *s5 (N 3,900 1)
2 Phosnhate ToCK. e v e i, 330 3a (1) 200,000 L2 .

*Sscinaced. (1) Less chan 7.

3.

3.

Source: U.S. Dept. of Interior, Buresau of Mines, 1976.

l.1l Iron Ore

The majority of iron ore mined derives from Aswan and the
Bahariya oasis 360 km southwest of Cairo. 1,300,000 metric tons
were mined in 1974, and transcorted oy vail from both localities
to smelters at Helwan near Cairo. 2roductzion by 1980 is projecs-
ed to be 3,100,000 metric tonsg.

1.2 Phosphates and Related Develooment

Most of Egypt's minerals have been consumed at home. Only 30%
of phosthate production is exportad, =ut recent finds of very
large reserves (1 milliard metric tons) at Abu Tar=ur in the
Anarga area have enabled Zgypr to zlan on mining 9-10 million
tons cer annum (530,000 tons in 1974) and experting 8 million
tons of this by 1285,

~aw
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Gulf of Suez: 0il Concessions July 1976
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3.1.3

3.1.4

Enerxgy

Oil and gas comprise approximately 70% of Egypt's total enargy
requirements. They comprise about 30% of that needed for
electric power generation, with hswan's hydrogeneration pro-
viding most of the remainder.

Petroleum prcduction is expected o r ach 20,C00 metric tons
in 1980. Of the more than 30 companie¢ from 11 =ountries that
operate concessions in Egypt, the most prominent zre Phillips
Petroleum Co., Exxon Corp., Continen’ 1 Oil Co., Amoco Inter-
national Oil Co., Shell International Patroleum Co., AGIP,
S.D.A., and Mobil Oil Corp. (Non-fuel mining operations are
under several government organizations. Conces-~ions in the
important Suez area are indicated on Fig. 3.2.

In the 1970's two new oil fields, July and Ramadan, and several

.in the Alamein area Loth onshore (0il) and offshore {(gas), and

'offshore of the delta (gas) came into operation. The large
Abu Gharadiq field in the Western Desert south of the Qattara
Depression yields oil and gas.

The Aswzn Hign Dam (see 3.2.1 below for detailed information)
was corstructed between 1260 and 1970 and incorporates twelve
very large turbines for the generation of an estimzted 10,000
million kwh of hydroelectric power annually. Apart from supply-
ing industry throughout the length of Egypt, it will zupply
electricity to an ever increasing number of rural communities.

Sinai (said, 1979)

The Sinai peninsula holds significant amounts of sxploitable
minerals. Egypt's single coal field, rear the north coast, has
proven reserves of 35 million tons. The Gulf of Suez and
Mediterranean coasts have great potential for oil and gas dis-
Coveries. Until 1967, 209,000 tons of lcw-grade manganese/iron
ores were extracted yearly on the Gulf of Suez coast. Gypsum,
kaolin, glass sand and various building materials of high
quality were extracted before 1967.
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3.2 WATER RESCURCES

3.2.1 Introduction

96% of the population of Egypt live in the Nile valley and
delta, and depend on the hydrological svstem of the Nile
which provides the vast majority of accessible water in
Egypt. The remainder utilize groundwater surplies in the
western Desert and Sinai and scanty supplies of rainwater
along the Mediterranean littoral.

Attempts to improve the use of the Nile's water began in the
early 1800's. Priocr to these attempts more than 80% of the
total flow was lost yearly to the sea, to the atmosphere and
by seepage *to underground aquifers. Improvements tock the
form of several barrages (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 tc produce a dam 330 km long
with a doubled capacity of greater than S milliard m3:

Hafez et al., 1978; Nyrgp, 1976). These enakled conversion
from traditional basin~ irrigation to perennizl irrigation,
a system which has allowed more chan 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 mere than 37 million in
mid-1975 (Nyrop, 1973).

lButzer (1976) has described the natural inundation of agricul-
tural basins in the Nile valley: "Under natural conditions
the Nils would i1deally rise to bankfall stage in southern
Egypt by mid-August, and tren spread out throuch maior and
minor overflow channels or by breaches across low levees, to
spill over into successive flooa basins. Aas the flood surze
moved northward, the last basins at the northernmost end of
the valley would be flooded four to six weeks latsr. At the
height of a normal f{lood, 2ll but the crasts of the leveas
would be brierfly flocded, with average water depta in the
£lood basins about 1.5 m. During a poor flood some flood basins
would remain dry, or otherwise the £lood stage would be too
brief or too low to allow £looding of the entire basin. After
a span of several weeks or months, depending mainly on the
relative elevation of the flood basins, the alluvial Zlats
would emerge--in resgonse to a combination of falling river-
head, dropping groandwater level, svaporation, soil infil-
tration, and natural drainage sack to the channel through small
"gathering" streams. The Zirst tasins in southern Zgvst ara
normally drvy by early Cctober, and by late November 21l but
the lowest basir aollows in the northernmost valley are drained,
with persistent marsh in isolated, vallev-margin tackswamps
or in the cutciI, oxtow lakes of abandoried mearders."”
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3.2.2 MNile Hyérological Systam
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liar 0.5 milliazd
groundwater sumced frcm wells. This gives a total of 63.2 milliard
availacle =0 Zgvot, against its present (L377) need of 51.41 millia
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Efforts of many kinds are diracted at reducing these
losses, and increasing the erfficiency of the cystems so
that potentially arable areas may be brought under
irrigation. 1In fact, it has been stated, despite this
.quantity of extra water available at Aswan, that "Egypt
may goon face a water shortage [in the absence of] very
careful water management” (Kinawy, 1978) since population
continues to increase at 2.5% p.a.

The Jonglei scheme (Fig. 2.2) aims to short-circuit
Nile water through the Sudd region of stagnant swamps in
Sudan where very large losses ozcur. 4 milliard m3 of
water could be supplied to Lake Nasser annually in the
first phase of the scheme. Subsequent phases would
attempt to eliminate losses in the Sudd zone.

Egypt, 197a. Abs. 16).

The Nile's seasonal discharge regime is presented in
Table 3.2.

TABLE 3.2 The Aswan High Dam Discharges puring 1972

(milliard m®)

- BF 27.200
Jan. 3350 July 6.950
Feb. 4.000 Aug.  6.200
March 4.200 Sep. 4,300
Apnl 1,000 Oct. 3.850
May 5200 Nov. 3650
June 5.450 Dec.  3.000
BFW 27200 milliards Total £5.150 milliards

Source: Kinawy. 1978,

3.2.2.2 Lakes Nasser and Nubia (Hafez et al. 1978)

The Aswan High Dam was built 6.5 km south of the historic
Aswan Dam, first built in 1902 and raised *wice in 1912
and 1934, the second doubling capacity to more than §
milliard m3, The High Dam was begun in 1960 and completed
in mid-1970. A canal leads water to twelve generating
units capable of an energy output of <.l million kWh.

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

17
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Table 3.3: DOimensions of Lake Nasser and the Total

Rasarvoir
Lake asser Total

only Resexrveoir

Length 92 m 540 ]
Surface area at elav. 160 m. 2,335 hng 3,057 kmz
" " at elev. 130 m. 5,248 xm 6,216 kmz
Volume at elev. 160 m. 55.6 kmg 65.3 km§
" " " 180 m. 122.5 k=m, 156.9 .
Shoreline length at 150 m. 3,380 =m. 6,027 km.
' " at 180 m. 7,844 =, 9,250 .
Mean width at elev., 160 u. 8.9 k. 7.1 km.
. " at elav. 180 m. 18.0 km. 12.35 k.
" depth at elev. 180 m. 25.2 m. 25.2 m.
Maximum depth at elev. 180 m. 130.0 m. 130.0 m.

Scurce:

Hafez et al. 1978.

The most important rasults expected from the Aswan High
Dam were (Benedick, 1978):

de

‘ZODS Wworth an
lcwest fleced

L hizd

T the

to provide a dependable supply of irrigation water
for the agriculture of Fgypt, even in years of
drought;'l in particular storage of the annual
flood wculd permit perennial irrigation to be
introduced and long term storage, the so-callad
"century stcrage" of the water of several nigher-
than-average flcods for use durinc a possibls series
of dxy years;

the saving of large amounts of water which previ-
ously weres lost to the sea for the raclamation of
1.3 million feddans of new land for cultivation;

the protection of life, property and crops against
ravages of uncontrolled and annual floods ;<

the suprlv of large gquantitias of cheap hydro-
elactzic cower wish the hope that thls would stim-
ulate jndustrialisation sufficisnt o raduce
Zgysts dependencs on overseas cotton sarnings.

astimated 3500 million were saved in 1972 when &the
in a cencury would hava caused the loss of over one
narvest (Wacarbuzry, 1974).

‘luctuations hava been moderatad Zrom extrames of 200 - 14,8C0 m
saz"l 5 330 - 2,500 mIsec-l.
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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 (Kinawy, 1979) whereby 80% cf the
arable land has been converted to perennial irrigation
and can be cultivated in summer.

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

The ecological problems connected with perennial irriga-
tion are presented below (4.l)ﬂ
3.2.2.4 Groundwater and Drainage Water

(a) Groundwater

The total extraction from wells is about 2.9 milliard m3,
of which 65% is used for nom - agricultural ourposes
(Seddik et al., 1979). Extraction by gcvernorate is
listed in Table 3.4. 130 productive oumping installations.

Table 3.4 Groundwater Extraction in Egypt

Annual extraction

Governorate

Cairo 238,404,000
Guiza 66,836,154
Qalubia 277,143,625
Sharkia 142,429,425
Dakhalia 137,661,005
Gharbiya 26,976,687
Menufiya *59,735,882
Tahrir Province 612,757,856
Beheira 11,033,216
Beni Suef 12,259,200
Minya 258,322,520
Assiut 101,733,040
Schag 602,250,650
Qena 352,118,000
Aswan 996,450

Total in Lower Eqypt about 1.6 milliard m3
Total in Upper Egypt about 1.3 milliard m3

Source: Seddik et al. 1979,
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3.2.2.5

3.2.2.6

in the southern delta feed the downstream ends of
irrigation canals to supplement lower summer supplies
(Kinawy, 1978).

(b) Drainage Water (Badran et al., 1979)

2.3 milliard m3 of drainage water were re-wused in the
delta for irrigation in 1976. A similar quantity flowed
to Qarun Lake in the Fayyum and was also re-used for
irrigation, giving a total of 4.6 milliard m3 re-used

in the Nile'fs hydrologic system, a significant contri-
bution to overall water use efficiency (3.2.2.6 below).
Government sources quote a figure of 12.2 milliard m3/yr.
as potentially re-usable ( Egypt, 1978b).

.adustrial and Agricultural Use

3.0 milliard m>/yr (1972 records, Kinawy, 1978) of Nile
water are withdrawn for industrial and domestic use, which
is only 6% of the Nile water budget, This is expected

to grow 4.5 milliards by the year 2000 A.D. Another 1.5
milliards/yr. ultimately will be consumed by ten new
industrial towns planned for construction around thz city
of Cairo (KRinawy, 1978).

Water Use Efficiency

Egypt has become scmewhat more efficient in_its use of

a static "water capital" of 55.5 milliard m”/yr. In 1966
efficiency was computed to be 66%. 6 years later this had
risen to 75% (Table 3.5y, compared with as little as 25%
in some countries (Holy, 1978).

Table 3.5 Balance of Water Budget in Egypt Based on 1972
Records (milliard m3)

Total discharges of the Aswan High Dam 55.150
Industrial and domestic abstractions - 3.000
Upper Egypt (UE) irriguition requirements (Tabie 1) -15.720
‘ Reuse of drainage water in UE + 4.570
Losses in UE - 4420 18.570
Water passing Cairc (rezasurad) 36.580
Deita irrigation requirements (Table 1) -25.700
Spiilage into the Mediterranean (measured) -~ 3.500
Losses in the Deita - 7380 -36.580
Overall efficiency of irrigation water 41.420 =75%
55.150

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

The obverse of water budget efficiericy can Ee seen in the
breakdown of yearly water losses (Table 3.6).

Table 3.6 Nile Water loss Analysis

i (milliard m®) o quota

Industrial and domestic use 3.000 55
Excess discharges to secure navigation, and to
cover the hydro-power requirements, which

finally spill into the sea 3.500 65
Losses due to conveyance, seepage and
extravagance in water utilization 9.800 17.5
18300 33.0%
Recovered through the reuse of drainage water - 4880 - 80
Net losses 13.880 25.0%,

Source: Kinawy. 1978,

Some Measures to Increase Efficiency

(a) Losses from Lake Nasser

Excluded from the tahulations above (Tables 3.5 & 3.6) is
the 10 milliard m3/yr. lLeft to compensate for evaporation
and seepage from Lake Nasser. As one of the largest
losses in the Nile hydrologic system, it is obviously
"vital to encourage researches aiming at supressing the
huge evapcration losses” (Kinawy, 1978), a problem easier
to control perhans than the great seepage losses from the
dam (1 milliara m3/yr. reaches the aquifer; Wafa, 1977).
These latter recharge groundwater supplies, and in this
sense the loss is not complete. Little i5 known about
the functioning of Egypt's aquifer systems, however.

(b) Losses from the distribution system
30,000 kms of cana;s 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/yry is lost, for example, from the

Ismailiya canal due to the fact that a section is unlined,
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water seeping through the sandy bottom (clay-lined
canals are significantly more efficient, and fine
materials deposited on the floor of Lake Nasser are
thought. to reduc: seepage). Losses are greater from
canals that are situated high above the surrounding
plain. The abovementioned Ismailiva canal is situated
as much as 4.5m above the plain (Kinawy, 1978).

Evaporation from canals can be reduced drastically by
converting to pised water distribution (Worthington
1978). This is very costly, however, and not seriously
considered on a large scale.

(¢) Improvement of irrigatior. practices

Improvements relate primarily to controliling extravagant
irrigatior practices. The present system is termed free-
of~charge flush irrigation, whereby water is discharged
into canals long enough to have an area innuidated.
Losses are twofold. Firstly, more water than is neces-—
sary for a healthy crop is usually used in this flood
system, and secoadly a certain amount reaches drains at
the end of canals resulting in losses estimated at about
4.0 milliard m3/yr. Unnecessary over-irrigation and re-
irrigation is common as is the use of water during day-
light hours orly, allowing nocturnal supplias to reach
the drains (Worthington, 1978).

In all, such losses amount to some 9.8 millrard m3/yr.
(Table 3.6), or nearly 18% of Zgypt's disposable supply.
Sprinkler and drip irrigation systems, and charging far-
mers for the water thev use, are methods mentioned to
control water use. Major coincident advantages are those
of contrelling waterlogging and salinization problems.

(d) Cropping pattern

A principal aim in increasing efficiency should be to
raise the crop index, eswecially in newly reclaimed lands.
This index has risen from 1.0 crop /feddan/year at the
turn of the century to l.67 in the 1970's. t could be
raj.sed furcher by cultivating crops wikth lLower water
requirements, i.s. by giving over rice and sugar cul-
tivation, for example, for maize, wheat, cotton, lagqunmes,
etc. (final two columns, Table 3.7), "whatever the value
of such crops may be" (Xinawy, 197¢€).
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Table 3.7 Water Requirements under Zlush Irrigation

Lower Egypt (the Deita) Middle Upper Egypt Cppermost Egypt Total Total
cropped water
Cropped Water Total Cropped Water Total Cropped Wuter Toual are i regire-
area require- require. arca require- water arca require- witer Feypt ment for
x 1000 fed. ments ments x 1000 fed. ments require- « 1000 fed. ments per reguive- x [O00 fed, Fuypt,
per f+d. m®  mill. m? per fed. m?*  ments. fed. m*  ments. il m?t
mill. m? mill. m"
/inter crops:
Whear 28 1600 1160 217 1700 370 297 2100 624 1239 2184
Beans 135 1350 183 153 1470 25 77 1600 123 165 ARY
Barley 73 1400 102 6.7 1500 10 1.3 1700 19§ 91 ns
Fenugreek 1.8 1050 2 1.7 1170 14 15.5 1290 20 29 Al
Lentils 67 1210 81 a7 L I
Fiax 32Ls 1070 35 0.5 1190 0.6 n RAY
Onions 25 2250 5.5 6.5 2500 16 2 2700 39 8 kY by
Lupine 6 1000 6 25 1120 3 LS 1230 2 10 |
Chick-peas 35 1020 35 3 1130 0.4 6.2 1240 78 10 4.
Egyptian clover 1166 3100 3600 274 3650 1000 125 1000 Sin) 1368 Sten
{Bersint) :
Temporary (Bersim) 903 1910 1730 226 2120 430 125 2330 92 1284 2502
Garlic 22 1600 15 6.6 1780 "7 2 1950 0.3 4 121
Vegetables 45 322 100 1295 2470 320 13 2720 12 179 432
Othe:s 1.5 1900 22 1.3 21 3 16 3320 7 29 62
urtmer crops: '
Cotton 1000 3400 1400 RRE 3900 1300 28 1700 103 1352 T
Rice 1140 8800 10,100 6 9920 59 1146 R
Com 92 2800 258 192 3080 1210 hETS 11t
Maize 1140 2700 3100 a2 1000 966 69 300 2 154 )
Sugar cane 12 14,760 117 18 16,00 410 1RS 17.500 2940 n? LSRR
Earth nuts 18 3160 57 ] 3si0 39 N J4A0) R RN ns
Sesame 6 2000 12 6 2220 13.3 30 2440 IR 42 o3
Vegetables 98 3730 3715 129 42 Juad 33s 4620 1350 62 ARSI
Others 50 3420 205 18 3800 68.5 42 4180 178 120 ERTNL
rchards 188 6350 1290 412 7600 32 208 8370 174 283 17Nn
Total 6769 25671 2023 6539 2045 9137 JOXAT N

Water requirements shown in :his table ares according to extensive experiments carried out by the Ministry of leagation in plot reas
Tatal cropped area is 10,337 mullion feddans as actually surveyed in 1972

Sgurce:

Kinawy. 1378,
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(e) Re~usa of drainage water

An estimated 4.5 milliard m3/yr. of water are re-used for
irrigation in Egypt. Re-use furnishes a relatively large
proportion (8%) cf the total disposable supply and will
probably increase with time.

Serious industrial pollution and salinity in the d<lta
have dissuaded large-sciule water rs-use, which is thus
mainly practised in Upper Egvpt.

(£) Management practices

Optimizing water use at *he field scale involves improving
the ability to supply no more than ~<ritical amounts of
water at a criti~zl period or periods of plant growth.
Such decisions ars made according to crop-type and soil
characteristics such as retention capacity and natural
water supply. Proper tillage, mulching, weed control,

and erection of wind breaks all reduce soil moisture loss.

At the project scale two management problems ara critical:
firstly, "avoiding peaks in Zield water requiraments as
well as idle periods when the [irrigation] network is
undercharged" (Worthington, 1373); and secondly, cbtaining
effective agronomic use-of water (i.e. by controlling water
supply and hence depth of wetting, and by controlling

the period(s) of water suprly to comparatively shovrt
critical times of ne=d). Crop =vpe and the amount
¢t land under paszticular crop tywves nead to be built into
the managerent svstem. ' ated schedules of water
deliver/" ure the ultimate thingzon, 1978).

Worthington. (1978) =ncapsulaces the z2xperience of 91 oper-—
ating irrigation projects from many countries in which
improved organization and management practices promote
overall =fficiency: avoid irrigation crojects of less than
1000 ha; divide laxge irrigation projects into lataral units
of between 200C zand 6000 he, depending on topography; let
each lateral unit coutain a number of rational unics, the
size of which should vary between 70 ond 300 ha, depending
on topography; operave mairn, lateral and sublaterzl canals
on a schedule of continuous flow; within a rotational unit,
organize the rotation of watar supoly tc farm inlets or
group inlets independently of che distribution in adjacent
units; on large lrrigavion crojects of more than 10,000

ha decentralize the project management so that each lateral
unit has its own scafiff. (Worthington, 1978: 16=-17)

These measures are believed to cost littrle to implement while
contributing substantizally to water use efficiency.
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(g) Spillage into the Mediterranean

Canals are clesed during the Nile's low January flow,
with only enough discharge from Laka2 Nasser to maiatain
navigable depths in the major cznals, to supply power
generation needs and domestic regquirements. 3.5 milliard
m3/yr. flows into the Mediterranean as a result. It has
been suggested vhat this substantial quantity be stored
either in the coastal lakes c¢r in the Natrun depression
for irrigation use (Kinawy, 1278).

3.2.3 Western Desert 2ases and the Western Coastal Zone
3.2.3.1 Western Desert Oases
Two aquifers, = shallow and a deep, supply water to the

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

Tawvle 3.8 Xharga and Dakhla Cases "z21l1 ¥i=lds
Deep Wells

Name of well Date compleced Desth in meters Yields (m3/dav)

Kharga oasis

Mahariq 1947 487.7 600
Borg 1940 $03.3 425
Qasr 1339 507.2 1741
Farujiya 1939 470.3 2615
Bustan 1550 457.5 1720
Ginah 2 1952 342.5 3400
Ginah 1 1942 483.4 -

Gomhuria 1955 542.5 $5Q0

Dakhla oasis

Buckhulu 1941 240.1 8705
Qasr 2 1947 353.8 6400
Qasv 1 1943 221.1 4910
Gedida 1940 259.2 7482
Qalamun 1940 249.2 1670
farugqivya 1940 233.0 8683
Ismant 1951 33s.3 8200

Shallow Wells

1341 1353
Districs No. of wells Dischar=e lYo. of wells 2ischarca
a’/day =d/3ay
Kharza oasis 54 123222 <12 1258C0
Jakila ocasis 3¢5 2533C0

lgta: lata Ircm -faxazlion recoris.
Source: Seddik =t al. 1979.
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were irrigated in 1976, compared with 15,800 feddans in
1955 (Seddik et al., 1979).

However, recent geophysical exploration reveals that these
two oases are underlain by aquifers capable of supplying
750 million m3 of groundwater yearly, sufficient to
irrigate 150,000 [eddan. Totals for all 6 of the Western
Desert cases show 2.5 milliard m3, sufficient for the
irrigaction of half a million feddans (Table 3.9).

Table 3.9 Groundwater Supplies Western Desert Gases

Ar=a Available Possible irrigzzed azea
Groundwater 1000's Fedcans
million m3

Siwa Qases 125 25
Bahariya Oases 259 SO
Farafra Qases 700 140
Daxhla Qases 500 100
Kharga Qaseg 250 50
South Xharga Dep. 67% 135

Total 2500 500

Source: Seddik et al. 1979.

Piezometric gradient in southwest Egypt (Fig. 3.3) indi-
cates groundwater flow from the south and southwest
(Fig. 3.4).

ngITTARNANEan P )

O N0 N A

0 s e ¢ S+ .

Fig. 3.3: Piezometric Sur:face in Southwest Egypt
Source: Shata. 197%.

26



MEJITERRANEAN SEA

Fig(8)0istribulion of NuBian Sandslaone

Aquiters in Northeast Alrica

Eaastmcm . _‘l Sandslone

Fig. 3.4: Directions of groundwater movement in
EZgypt's major acuifer (Nubian Sandstone).
Source: Shata, 197%a.

3.2.3.2 Western Coastal Zone (Seddik =t al., 1979)

3.2.4

Rainfall along the c¢oast, insufficient for most kinds of
agriculture (130 mm/vyr.), is concentratad by 218 wadis
drainages sufificiently to supplement irrigacicn kv pre-
cipitation iIn an area of 135,000 fsddan. A groundwater
supply from Neogena and Fuaternary aguifers (United
Nations, 1973) of 2S million m3/vr is sufficiant to.irri-
gate 5,000 feddan of olive, almond and fig trees.

Sinai Peninsula (Said, 1979; 3Shata, 1979b).

The major drainage featurs is Wadi el Arish which drains two
thirds of the zeninsula and 2drains into the Mediterranean at
=l Arish. 200,000 m3/yr could be drawn Ircm this groundwater
supgply.

Large wadis on the 3Suez and Agaba Gulf coasts caryry sufficient
runofZ or planners to consider developing settlements (Shata,

1979) (Tig. 3.3).

Nile water irrigatad a small number of feddan near Ismailiya
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Fig. 3.5: Hydrographic basins and orovocsed settlements

in Sinai. Source: 3nata. 197%.
Before 1967. A scheme envisageé 25 years ago, considersd
viabla, planned =he irrigation of 250,000 Zeddans.
Three major aguifars, almcst antirely wniavestigactad, underlie
ghe Sinai. Nubian 3andstone, Zocene and retiaceous rocks, and
Quatarnary calcaranitas (Shata, 1379b.
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3.3 SOIL RESOURCES

3.3.1 General Description

Qf eighteen soil associations ide.tified in the FAOQ/UNESCO
classification (1970), six account for 85% of the surface area
of Eqypt (Fig. 3.6).

IIILMam

E Limestoae lithie Ermolithoseis

% Sanditone lithic Ermelithossls

Co Y Gravally Ermolithosols

D Argillie Ermalithosals

% Semi-static Ergasals
Other types .

9 150 Miles

%0 Km

Fig. 3.8: Soil Map of =gypu.
Source: 3earwont, ?. at al. 1976.

The richest soils are those Nile silts (Fluviosols, Fig., 3.8)
of the Nile vallay and del:a and Favyum depression. These
cover a mers 2.3% of Egypt's land arsa. They comprisa mainly

a clayey loam with poor permeability (Xinawv, 1978). Since the
introduction of peremmial irrigation, slow water migraticn in
these soils has caused problems of gleving and salinization.

Soils along the Meditarranean littoral h

for develcoment ocutside those of =he MNile fluviosols. However,
these littoral scils and degraded are display C - horizons only,
with ubiquitous strong calcic accumularion in the zcnal soils;

1d the best zotantial

(o]
2
-
3
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3.3.2

azenal soils generslly reflect such Farent materials as dune
sand and marine and alluvial sediments (Hammad et al., 1972).
Saline clays fringe the ccast of the delta {Shata, 197%9a).

Rudimentary soil developmint of the Lithosols and Ermolithosols
characterise much of the rast of the ccuntry, and are commonly
known as "desert pavement." Soils developed on fixed and
shifting dunes, the dynamic Ergosols and semi-static Ergosols
respectively, are similarly useless agriculturally. The
depressions of the western Desert contain patches of fluvial
and lacustrime silts and clays with varying admixtures of

sand. Soil development is poor on these as well, and they will
need substantial artificial re-making before being capable of
the projected two and three czops per year unde. irrigation

(E1 Baz, 1979).

Conversion of Basin to Perennial Irrigation

Egypt's use of its soil resource has become ever more efficient
especially since the completion of the High Dam and the intro-
duction of perennial irrigation. In 1900 5.1 millicn feddan

were cultivated. Since then the crop index has risen from 1.0
feddan/year to 1.67 on a total of 6.5 million feddan. Summer
cultivation increased from S0% of the total in 1952 (3.12 million
fed.) to 80% in 1972 (5.33 million feddan) (Xinawy, 1978).

Egypt's minister of irrigation has explicated the major advan-
tages of this conversion which (apart “rom the wider social
benefits) are listed as follows (Abul-Ata, 1978):

1. The availability of surmer irrigation water, at a low cost
for those who use public pumping machines and free for
those who amploy their own private means.

2. The summer cultivation of vast arecs, where cultivation
used to be practised only once a year following the dis-
charge of £lcod waters off the land.

3. The ripening «f cotton in the field instead of being early
narvested before ripening, as was the case before for fear
of the crop being Zlceded. This increases “he cotton
yeild considerably.

4. TImproving the type of cotton as a result of its ripening
before harvesting.

5. Saving cotton harvesting costs, at a rate of at least
one pound per rfeddan, since there is no longer urgent
demand for harvesting labour before the crop was flcoded.

6. Considerable increase of the millet crxop, as a result of
being supplied with full watar reguirements. In the past,
the plants remained unirrigated for long periods, some-
times as much as 50 days.
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7. The possibility of early cultivation of clover for
cattle feed, thus increasing livestock production.

8. The early cultivation of winter crops without wait-
ing for the draining of flood water.

9. The possibility of harvesting two crops of clover in-
stead of one, before the cultivation of cotton.

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

11. The cultivating of gardens in the lands brought under
perennial irrigation.

12. Sugar-cane cultivation. The Ministry of Industry's
programme has included an expansion of sugar-cane
growing areas in the Republic, to cover about 90
thousand feddan in the regions of Kouss, Esna and Dishna,
and the factory scheduled to be established in Girga or
Balyana.

3.3.3 Reclamation Schemes

It is computed that a total of approximately 10.8 million feddan
are irrigable in Egypt with known water resources (Table 3.10)

Table 3.10: Egypt's Cultivable Area

6,500,000 feddans: cultivated till 1952.

1,300,000 feddans: from Aswan High Dam.

1,000,000 feddans: by water from equatorial Nile projects
and Bahr El-Jabal water conservation
project.

400,000 feddans: by drainage water suitzble for irriga-
tion.

800,000 feddans: by good water management

150,000 feddans: by groundwater in the Nile Valley.

500,000 feddans: by groundwater in desert depressions.

135,000 feddans: by rainfall

10,785,000 Feddans

Source: Seddik, .et al. 1979.

This constitutesa more than 50% potential increase on the
pre-revolution area of 6.5 million feddans, although only
approximately 1 million fedcans have been reclaimed from the
desert thus far (El Gabaly, 1978) in several parts of the Nile
valley and delta. The twelve reclamation schemes in progress
(scheduled for completion by 1980) are all in the Nile valley
and delta, the seven larger ones in the north and five smaller
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in the valley itsels (Neos. 1l-12, Fig. 3.7; Beaumont et al.,
1978).

Mediterranesn Sea
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Tig. 3.7 The 12 Reclamat:ion Ar2as ara Listad and Discussed
in the Taxt
Source. 3eaumont at 4l. L9786
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Salient details of these schemes are listed below:

l.

8.
9.
10.
11.
12.

Tahrir ('Liberation’) Province, one of the earliest
large scale settlement schemes in Egypt was bequn in
1957. Over 150,000 feddans had already been reclaimed
by 1972 and 25,000 people had established in seven
villages. A further 50,000 feddans remain to be

taken up. Water is obtained from the Nile by canal,
but in the southern sector it is also supplemented by
local groundwater. A number of problems have arisen
in the maragement of the calcareous soils of this
region, which are gradually being overcome.

The Maryut region. 'This scheme, eventually covering
come 115,000 feddans, includes the draining and
reclamation of lake Maryut and adjacent land near
Alexandria. A feature c¢f this project is the use of
processed sewage water to supplement water from the
Nile. The reclamation of 68,000 feddans was completed
in 1972.

The Nubgriga desert scheme, southwest of Alexandria,
is being undertaken using Nile wa*ters on some 217,000
feddans: 75,000 feddans had been reclaimed by 1970.

The Northern delta, south of Lakes Idku and Burullus.

A vast region of lakes, swamps and lagoons known locally
as Barari uas been drained and the saline soils reclaimed
at great cost, bringing about 120,000 feddans into
cultivation.

The desert southwest of Isma'iliva. This region of per-
haps 300,000 feddans could eventurally support dozens

of new villages; the projected scheme had not begun in
1972,

The iegion south of Lake Manzala should yield 135,000
feddans for agriculture when drained and irrigated.

The western Sinai scheme. Irrigation water was to be
conducted to this region by pipeline underneath the Suez
Canal. Over 2,000 feddans out of a projected 20,000
feddans had been reclaimad in 1967, but not yet settled.

The Faiyum depression - 9,500 feddans
58,500 feddans
17,000 feddans
13,000 feddans
44,000 feddans

El Minya region

Kena province
Radesia and Wadi Abbkady
Kom Ombo

The Kom Ombo scheme was primarily. for the resettlement of Nubians
from Upper Egypt dispossessed of their lands by Lake Nasser;

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

et al., 1976)
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3.3.4

Other reclamation schemas in the MNe's Valley of the Wastern
Desert (Fig. 3.7) are in the planning stages.

Damage to the Soil Resource

An important perspective on the soil resource of Egypt is the
damage which occurs due to waterlogzying and salinization. E1
Gabaly (1978) notes that 30% of Eqypt's cultivable acreage is
affected to some degree by these phenomena, which are commen

to irrigation projects throughout the world. For instance,

30% of Irag's irrigated land is affected, as is 23% of the whole
of Pakistan, 80% of the Punjab (Pakistan), 50% of the Euphrates
valley in Syria and more than 15% in Iran (El Gabaly, 197g).

The severity of the problem in. some areas can be judged from

the situation at Kom Ombo in the Upper Nile where the ratio

of land irrigated to that lost cdownslope through insufficient
drainage "is believed to be 1:1" (Worthington, 1978). Nyzrop
(1976) notes that only 40-50% of the 1l million reclaimed feddans
seemed to be cultivated by the end of 1975.

Until very recently reclamation and conversion projects have

not incorpcorated fully~fledged drainage systems, mainly because
of lack of Tunds, engincers, building materials and transport
networks It was also believed that the lower level of the
non-£floeding Nile would induce sufficient drainage, and also
that the policv of "low~-1ise" irrigaticn would discourage
farmers frca over-irrigating in the first place (Abul-Ata, 1978).

It is generally agreed that Egypt's northern ccast lands wers
highly productive from at least Classical times through %o the
llth century A.D. (Xassas, 1979; Tolba, 1979). Ssince then they
suffered desertification as a result of intensive land use and

the fragile, almost rainless environment {(iyvad, 1979). Roman
ruins lie great distances frem Presently inhabited centers attest-
ing to the once productive "granary" of the Roman world.

The present minimal preductivity is maintained by continuing
Prassure to feed existing populatiocn.

Attempts to rehabilitate these Potentially rich soils are dealt
with below (4.2). The Samdene workshop (Xassas +973) looked Fforward

to the coastal zone becoming a me xis of growth in the next
20 years, based partly cn recove Mediterranean coastal
soils.

Migrating dunes bury preductive soils and buildings, roads and
railways) in the western oases and along the western margin of
the Nile valley and delta (El Baz, 1979; Tolba, 1979). The
:XACt extent of dune encroachment is not known, although Land-
sat image analysis has crovided preliminary information. Con-
trelling sand movement is examined below (see 4.2.2).
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The permanent loss of agricultural land to other land uses,
particularly urban sprawl, is an important consideration in
the evaiuation of Egypt's soil rescurces. It is reported
that more than 600,000 feddans were lost during the decade
of Egypt's first two five-year plans (Salah Galal, 1977).
Quoting UNEP's 1977 State of the World Environment Report,
Al Ahram's Galal (1977) concludes that Egypt's percapita
cultivated area is declining, as population increases at
2-5% yearly, as land is lost to other uses, and since the
reclamation effort "in practice......has almost come to a
standstill."

3.3.5 Examples of Problems in Raising Soil Use Efficierncy

3.3.5.1 Cattle, Clover and Canals

The single most-grown crop in Egypt is Egyptian clover
(berseem) {Table 3.1l) of which the bulk is used to
feed 4.2 million (Nyrop, 1976) cattle and buffaloes
(Beaumont et al., 1976). These animals provide

milk, meat and animal pcwer particularly for lifting
irrigation water from canals.

Table 3.1l Chief Crops and Qrchards, 1970

Areain "000s  Per cent of total
of feddans area under crops

Clover (or berseem) 2,734 255
Cotton 1,627 15-2
Maize 1,509 14-
Wheat 1,304 12-2
Rice 1,140 10-6
Vegetables 706 66
Millet 501 46
Beans 330 30
Sugar cane 186 17
Barley 83 08
Other crops 380 35
Oranges 113 1-1
Other fruit 119 1-1

TOTAL: 10,732 100-0

—— cm——

Source: Egypt, Centrml Agency for Mobilization
and Statistics. 1971.
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This latter apsect often arises in discussion of Egyptian
rural economics. The need to improve animal quality as a
provider of protein, and the possibility of introducing
mechanized pumping of water, leads to speculaticn on
phasing out draft animals (often used purely in irrigation
and thereby reducing the signifi:ant areas of land needed
to feed them.

Canals were specifically designed, in fact, to lie 30-50

cm below field level so that farmers would need to lift

the water (thereby, reducing extravagant water use), and

so that: field drainage would ke encouraged (Abul-aAta, 1978).

E.B. Worthington (1978) asks whether this is not 2 negative
position to hold since it encourages farmers to retain
their drarft animals. He suggests that a gravity system
(above=-rield canals, presumakly well insulated against
leakage) of water surply,with a small charce for optimum
water use,would ke the best way to reduce the cattle and
buffalo draft ,animal population and su free acreage for

other crops.é/

3.3.5.2 Land Reclamation at Xharga

A commonly quoted figure for the amount of reclaimable land
"in the southern part of Kharga oasis in the Western Desert
(South New Valley) is 1,300,000 feddan (3adran et al., 1979)
which would constitute an increase of 22% in cultivable
land.

El Bar (1979) notes, however, that chis area will have to
be "confirmed" first, presumably by more detailed soil
mapping and classification. He also notes that problems
of undulating tcvograpny, underground water availability,
the need for extensiva and efficient drainage svstems, and
high costs of operation 'are likely to reduce this figure
to by a factor of ten, to about 130,000 feddans” (El Baz,
1979).

lNyrop (1976) argues for an increase in fodder acreage, towards a greater
number of protein-oroducing livestock, which Egypt lacks. Foreign
exchange spent importing meat would be saved. In 1974, however, the
Government invested heavility in chicken farms to augment protein
supplies.
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3.4 FLORA

3.4.1 Introduction

The natural vegetation cover of Egypt is sparse because of the
desert climate. There are no natural forests. The most
widespread indigenous tree is thedatepalm, although exotics
such as eucalyptus,cypress and elm have done well since being
introduced. Reclamatiocn 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 unvegetated
stony desert and sand dunes. Major plant associations of the
desert are listed below.

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

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

1) The Panicum turgidum association is the most important
because of wide distributiocn; it is found on sandy
plains and broad shallow valleys; mixed grasses, herbs,
and shrubs occur with it.

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

3) The Pithuranthos tortuosus association covers large
areas of sand in the Libyan Desert, often with Zilla
spinosa.

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

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

6) The Capparis spinosa association is found on rocks and
high cliffs of deep wadis.

7) The Odontospermum pygmaeum association is abundant on
loose stony areas or banks of wadis.

8) The Cornulaca manacantha / Convolvulus lanatus association
is found on sandy soil with the drifting sand collecting
around the plants.
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3.5

9) The Reaumuria hirtilla association is widely distribu-~
ted in depressions on exposed plateaus; this species
forms pure associaticns and is also common on rocky
ground in deep wadis associated with Zygophyllum
coccineunm.

10) The Salsola foetida association is abundant in the
sandy ground of broad shallow wadis.

ll)‘ The Cleome droserifolia association is found in broad
shallow wadis.

12) The Artistida coerulescens / Danthonia forskalii
association accumulates sand, forming small dunes in
drifting sand areas.

Hassib (1951) computed that of 755 species identified in the
Egyptian desert, 46% are annuals, 7.2% small trees and shrubs,
J.1% succulents, and the rest are low-growing perennial
plants.

The SAMDENE project is involved in the task of establishing
more productive rangelands along the Mediterranean lictoral,
Egypt's only potential rangeland, which Rattray (1968) has
characterized as a Hyparrhenia hirta - Oryzopis miliacea -~
Cynodon dactylon grass association. At present it has very
little grass due to intensive grazing by camels and sheep, and
it "has been reduced to an unpalatable shrub steppe” (Rattray,
1968). Olives and almonds are grown in many localities since
government efforts in the early 20th century concentrated om -
this area. Rattray (1968) quotes a carrying capazity of only
1 shzep/hectare/year on well-managed sandy soils.

FAUMA (Benedick,1978; Nyrop, 1976; U.N. List of Nahional Parks and
Equivalent Reserves, 1973)

Indigenous wild life is very limited in Egypt. Ia the delta some
wild boars, jungle cats, caracal lynx, and mongoose can still be
found. A variety of rodents is common in the valley.

In the desert beyond the Nile ibex inhabit rocky slopes of the

Sinai and Eastern Desert. To the south especially, various gazelles,
ibex, Barbarv stag, leopard, cheetah, striped rnvaena, jackals, and
wild asses are thought to occur still. A recent report mentions the
highly unusual sighting of a family of six cheetah north of the
Qattara Depressicn (Ghabpbour, 1978). A variety of snakes, some
poisonous (viper, cobra), still cccur.

More than 300 species of bixd, resident and migratory are concentrated
in the Nile valley and delta.

38



Egypt's fish resource is the only economically exploitable grcup
other than domestic animals. The catch was primarily offshore and
amounted to 100,000 tons yeaxrly in the early 1960's. The sardine
catch of 18,000 tons yearly (1962) has disappeared, probably as

a result of nutrient supply reduction to the Mediterranean after
construction of the High Dam. 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 coast. The size of bottom fish
supplies is not yet known.

Fishing in the Nile is said to be excellent, and the Nile perch
catch from Lake Nasser has increased ranidly from 750 tons ia 1966,
to about 11,000 tons in 1975, to nearly 19,000 tons in 1979.
Over-fishing has not occurred and development of this resource
depends on increasing the number of fishermer around the Lake. On
the other hand, capital investments in the marine fishing industry
are needed in order to exploit Mediterranean and Atlantic waters.

7.5 million domestic animals provide protein and act as draft
animals.
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4.0 ENVIRONMENTAL CONSIDERATIONS

This section reviews the major environmental impacts of the manip-
wlation of Egypt's natural resources.

4.1 ENVIRONMENT AND IRRIGATION PROJECTS

The kinds of benefits which have flocwed from constructicn of ithe
High Dam and perennial irrigation system have been recounted (3.3.2
and 3.3.3 abova). Many dire predictions about the harmful impacts
of the schem= have not materialised. Nevertheless many related
changes in environment have occurred and the major ones are
presented. in this section.

HYDRQLOGIC CUNCERNS
4.1.1 BEffects of Cumulative High~ and Low~Flow Years

A major purpose of the High Dam is to regulate the annual Nile
£lood. A series of floods wcould tax the lake's capacity,
finally forcing large amounts of water to be released with
consequent damage devmnstrzam. To obviate this danger an over-
flow channel is bheing excavated to divert accumnulated water
into the Toshka depression west of the lake (Benedick, 1978).

A series cf low rainfall vears, on the other l..nd, immediately
reduces the head of water needed for power generation. Over—
reliance on Aswan's cheap hydroelectricity may threaten the
viability of electrically-pcwered industry in particular.

4.1.2 Nile Water Quality

One of the most important effects of the High Dam has result-zd
from the impoundment of water-borne silt in Lake MNasser.

60 million m3/yr of silt are deposited, amounting to a stag—
gering 30 xm® after about 500 Yyrs.; however, angineers

indicate that thisz is a fraction of the lake's total capacity

of 1569 km’ (Hafez and Shenouda, 1978). Fears that the silt
delta at the head of the lzke in Sudan would cause the Nile to
spill cut into the desexrt have proved unfcunded. FloecA

currents appear to be keeping a central chaniiel open throucgh

the delta deposit (3enedick, 1978).

Silt starvation of rive) water below dams induces erosion of

the river bed @and banks) and thereby the.undercutting of install-
ations situated on the banks, the removal of arable land, and
lowering of the water surface, a serious problem where water

has to be lifted for irrigation. t aprears from a recent

study (Abul-Ata, 1979) that original prciections of river
ercsion hav: been confined to fairly short stretches mainly

below the dam and barrages. )
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Average river bed level dropped 4-5 m below each karrage,

with substantial srabilization expected by 1985. A 1977
estimate suggests that average final degradation between
Aswan and Assiut will be 1 m and between Assiutr and Cairc 2 m.
This poses no risk to structures on cthe banks if dischazges
of water from the High Dam remain within reasonable limits
(Abul-ata, 1979). Conversely, drainage from the surrcunding
agricultural lands will not be as vigorous as originally
expected (see 4.l1.7 kelow).

Effects of silt starvaticn have been felt in rural Egvpt and
along the Meditevranean Coast. 60-180 million tons/year
(Sharaf, 1977) were deposited by the Nile in pre-Aswan timas.
The nutrient value lost to the valley and delta soils (non-
silica/aluminum component (Table 4.1) is r.ade up by applying
13,000 tons of calcium nitrate fertilizer per year. Much
sediment used to reach the Mediterranean yearly. It appears
that, without this supply, winter storms now prcduce net
erosion on the coast although no agricultural land has yet
heen lost (Benedick, 1978).

The severe industrial and domestic pollution in che Nile from
Cairo to Alexandria is discussed below (4.4), as is pollution
from .griculturzl chemicals.

Table 4.1 Chemical .
Analysis of the Clay Fractions of Nile
Sediments for the Flood of 1954,

Constituents A
SiO- 4194
Al O, 14.81
Fe.Oy 11.99
Cao 3.98
MgO 1.60
K:0 .77
Na10 .38
Cormz .14
Norg 0.09
Carbonates 0.99

Source: Worthington. 1978:21.
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4.1.3 Zffacts on Groundwater

Tt has been noted that the Nile's new hydrologic regime will
affect the manner in which aguifars are recharged

(Eqypt, 1978¢). Year-round irrigation, ssepage from canals and
drains, and water levels which have risen tens of meters in

a few vears all affect recharge. Major concerns are to pre-
vent salinization of groundwater bodies and to prevent over-
axploitation.

Salinization seems more likaly in the case of the Nile valley
aquiler than the deep Nubian Sandstone aguifar. Litsle
information is available, but it appears that salinized drain-
age water has not seriously affaczaed the undersurface watazr
body. Zifects have been noticed, however, in che delta where
proping fresh water to the surface nas allowed marine salt
water to rise nearer the surface and penetrate inland (Fig.
4.1). It has been suggesied that Nile water ze diverted inte
the lakes of the dalta coast (instzad of being lost to the
sea) in order at least to pravent further salt water incur—
sicn into the deltaic gravels.

Water in the Nubian Sandstone has heen dated by C'* and
heliumargon mechods at 30,000 - 1,850,00 years old (Shata,
1979a) .

fig. 4.1:

Source: Shata. 197%a.
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Table 4.2 Monthly Salt Content of Noubaria Canal Water (ppm)

Year 1975
Sites Jan Feb Mar Apr Mav Jun Jul Auz Ses Cc4 Nov Dec
U/s D3 210 250
uU/s bl 260 280
At Nasr 700 560 430 360 390 425 470 490 520 510 500 330
At M-F" 760 250 280 310 290 320 4350 370 400 350 460
At Thawra 980 820 370 400 400 460 510 380 580 560 540 530
At Mariut S90 990 500 420 S80 430 530 555 530 670
At N.Lock™ 770
Year 1976
At Nasr 460 450 450 530 560 590 510 510 630 580 780
At M=F" 490 460 420 390 465 530 365 360 530 480 520
At Thawra 580 500 450 670 675 735 58C 670 £30 700
At Mariut 910 540 570 560 850 810 630 770 830 760 770 800
At N.Lock® 510 1025 790
Year 1977
U/s bl 640 - 352
At Nasr 580 690 330 672 944 896 640 450
at M-F" 270 450 420 510 420 480 840 380 510
At Thawra 630 680 540 620 690 640 960 736
At Mariut 630 710 770 750 070 280 755
Year 1978 ’
At Nasr 512 544 640 736
at M~F* 704 ‘320 448 544 385 450 570
At Thawra 770 820
At Mariut 544 992 832
At N.Lock
* M=F : Mechanized Farm

**  N.Lock: Navigation Lock

Source: Hassan et al., 1979.
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It appears that it prcbably Jderives from periods of wetter
climate in the past. If grourdwater supplies are to be
maintained, pumping must not exceed i1echarge. Badran et al.
(1279) nevertheless discuss land reclamation by the
exploitation of this wvast water borty, extractirg 3.0 milliard
m’/yr (annual recharge is 185 millien m3/yr), thereby
reducing the water level by 100 meters in the course of 200
years.

4.1.4 Soil Damage and Irrigation

One of the most critical impacts of the naw perennial irriga-
tion has been the waterlogging and salinization (tfo different
degrees) of fully 28% of Zgypt's productive land. Aall
reclaimed lands feel these effacts (El Gabaly, 1978). Some
lands have been abandoned and average vields are depressed

by 30% in the effacted areas (El Gabaly, 1978).

Irrigation has caused groundwater levels to rise very quickly
to the surface. Experience from the Western Deser: project
(Noubariya) has shown that waterlegging occurred within 2-5
years as water level; rose from 50 m to 1-1.5 m below the
surface (Worthington, 1978).

Soil salinization is a related phencmenon. It is most
commonly associated with rising groundwater levels, either
because the water is saline, or kecause fresh groundwater
dissolves soil salts (worthington, 1978). Soil salts also
accumulata from saline soil water and saline irrigation water.
Near-surface water 1s constantly subject to evapcration and
consequent salt enrichment. Thus, fresh irrigation water is
significantly more saline by the time it drains from farmland.

Such effects have been carefully monitored along the 100 xm
Noubaria Canal which was constructed to reclaim large areas

cn the west delta fringe (Nubariya Schems, Table 3.10, Fig. 3.7)
Drains leading drainage water back into the Noubaria Canal are
contaminating the canal with watzsr of salinities around

4500 ppm (Hassan et al, 1979). Furthermore, salinity in

areas downstream (sites UZS D3 through ¥. lock, Table 4.2) rises as
saline effluent is added. Table 4.2 sicws also that salinity
in the canal is increasing frem vear to vear, almost doubling
between 1975 and 1978 (May/June figures at Nasr (pem) :390 and
425 in 1975, versus 640 and 73€ in 1975; 40 xm downstream at
Mariut: 580 and 430 in 1975 wversus 992 and 832 in 13978).

Irrigation with slightly salinized watar ~an cause salt build-
up with time.  Sophisticated models exist (Xovda, 1978) to
predict whether or not scils will be damaced. With very good
drainaqe_and.sufficiené watsr, the salt balance in the soil
can be maintained at non-toxic levels even uysing water too
saline .for less well drained soils.
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The effects of saline groundwater have been monitored in many
areas. In the Noubaria area, irrigation of lands 30 m above
sea level has caused saline groundwater to drain back into
irrigation canals at 3-6 m above sea level.

Attempts are now under way in Egypt to recover lost and
damaged soils by further modifying the hydrologic environment.
The largest capital expenditure will be devoted to construc—
tion of tile drainage below field level in order to” lower high
water levels, or to prevent them rising to the surface. US
$500 million has been earmarked in the decade 1$75-1985 for
this vast programme (El1 Gabaly, 1978). 1In fact, the Minister
of Irrigation suggests that Egypt's priority nas shifted from
the basin conversion prcblem to the rzcovery cf damaged lands
by the tiling of fields (abul-Ata, 1978).

Kovda (1978) stresses the fragility and integrated nature of
the soil~rater system, and indeed Egypt has extensive plans
not only :o improve drainage but also to improve soil quality
by subsoiling with gypsum, the use of fertilizers, new methods
of irrigation and water distribution, the application of opti-
mum amounts of irrigation water, and the consolidation of
crops (El1 Gabaly,.1978).

Russian experience has shown that lining canals is a major
compenent in lowering water levels, and in reclaiming natur-
ally saline soils for agriculture (Kovda, 1978). There seems
to be little emphasis on this aspect in Egyptian plans. It

is apparent too that local surveys of soil type, topography
and hydrology need to be conducted since so many variables
are involved, and improvement schemes are likely to

produce best results if ccnstructed for each specific area.

Tolba (1979) reports that incursions of blown desert sand
appear to be encroaching actiwvely on the Nile's western
fringe soils since the High Dam was built. Annual mixing of
such sands with flood silts from the Nile used to maintain
productivity of the fringe soils.

SOCIAL IMFACTS

4.1.5 Population Movements

A number of Nubians were resettled (50,000-Hafez and Shenouda,
1978; 60,000-Benedick, 1978; 100,000-Johnson and Johnson, 1977)
from the flooded parts of the Nile valley, many to the Kom
Ombo plain downstream.

Now fishing communities (5,000 individuals-Benedick, 1973)
have occupied points on the 1400 km perimeter o% the lake.
Conversely, fishing communities at the coast have been
adversely affected by the drop in fishing which has resulted,
at least partly, from the lower Nile sediment discharge into
the Mediterranean.
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The town of Aswan has increased from 30,000 to 170,000 as a
result of new tourist, fish processing and fertilizer indus-

tries, and related growth of commerce and banking (Benedick,
1578).

Social impacts associated with these range from the benefits

in training and employment to the thousands who worked on the
High Dam and associated irrigation system, the lifestyle changes
involved in producing 2 or 3 instead of one crop per year
(serving to encourage people to stay on the land), to the equiv-
ocal effects on the resettled Nubians (Hafez and Shenouda,

1978; Johnson and Jchnson, 1977).

4.1.6 Water Supply and Industxy

While providing a constant water supply for industry, the
existence of the lake has not led to the development of heavy
industzy in southern Egypt. Reascons include distance from raw
materials and other major centers, and the uncertainty of
power supply. This may seem surprising, but outflows

the dam are primarily geared to the needs of irrigation, so
that more water is relsased 1in spring and summer than can be
used by Aswan's turbine generators, and less than necessary
during the higher demands of fall and winter.

This is highlighted by the fact that,despite general under-
utilization of the power-generation plant, thermal power
stations are being built in Egy»t.

The rural brickmaking industry has suffered from the absence
of flood silt deposits since the Dam was buil&. Silt was
dredged from canals and used widely to make mud bricks. Prices
have risen sharply as brick productien decreased. The
government advocates the use of sand for brickmaking (Benedick,
1378) since thrre is no lack of this resource.

4.1.7 Aswan High Dam and the Fishinc Induscry

Siltation in Lake Nasser has reducsd greatlv the supply of
phytoplankton in the Mediterranean off =he delta coast.

Schools of sardine are less in avidence. Fxzom processing a
cutch of 18,300 tows in 1962, the sardine fisheries have
disappeared (Benedick, 19738). Benedick (1978) cautions,
however, that declines in the fish yield also may have resulted
partly from over—-fishing and offshore pollution.

4.1.8 Health Considerations

There is little doubt that a sufficient supply of good water
has beneficial effects on the general health of populations;
the incidence of certain sanitation-related diseases is known
to have declined in many arid areas (Worthington, 1978).
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Nevertheless many diseases are directly waterborne or trans-
mitted by hygrophilous organisms. These diseases arwu
controlled to a large degree during seasonally dry perioeds.
Perennial irrigation and permanent watear supplies to villages
very frequently provide year-round habitats for diseases and
their vectors. It is argued that the mere existence of an
irrigation system need ~ot increase the incidence of water-
related disease if basic sanitary principles are
observed, especially in (a) hydrological engineering design
and (b) upkeep of the water supply system to reduce bodies of
open water and the vegetation associated with it. Worthington
(1978) thus concludes:

Everything points to one cardinal concept. The
public health problems that arise from an irriga-
tion project are not solely medical problems. Their
medical aspects are often not the most important,
they do not govern the epidemiology of the disease
or the control strateqgy. They are a matter of
environment, associated with the far-reaching changes
made by man in the environment. This underlines the
necessity of integrating the health component to the
project as a whole: technically, financially and
administratively.

Schistosomiasis is a major endemic disease in Eqypt (HaTez
and Shenouda, 1978). Its incidence has increased’.in places
since the introduction of perennial irrigation, before which
the snail vector was killed off during the dry season, and
mollusc habitats par+ially cleared by the flood. Although
it has always existed in Egypt, the disease has been noted
migrating south from the delta (Benedick, 1978).

Attack on the snails appears to hold the best possibilities of
breaking the life cycle of the parasitic schistosomiasis fluke.
Cleaning out canals periodically and using molluscicides has
been highly successful in a test area in the Fayyum where in-
cidence of the disease dropped from 46% to 9% between 1969

and 1974. Transmissicn of the disease was practically

halted. Unfortunately re-infection of individuals by contact
of contaminated water is very easy (World Bank 1977; Benedick
1978) . Chemotherapy is effective, especially in the early
stages of the disease.

36% of the population suffers from the disease

Egypt, 1978d) but the proportion is much higher among rural
pecple who regard it as an occupational hazard (Johnson and
Johnson,.1977). The disease costs Egypt US $560 million
yearly (Farooq, 1967),
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Malaria is still common in the delta and the year-round
availability of water aids its spread southward. The danger—
ous Anopheles gambiae mosquito advances from the Sudan and
has had to be checked by creating a gambiae-<roe zone
immediately south Lake Nasser to prevent its further encroach-
ment (Worthington, 1978). It is a highly effective vector, -
and threatens Egypt witha serious malaria hazard should it
bridge the buffer zone (Farid, 1979).

BIOTIC CHANGES

4.1.9 Impacts on Fauna and Flora (ali, 1978; Benedick, 1978; Ghabboux,
1978; . Egypt, 19783: Imam, 1978)

Several chandes have been reported resulting from the intro-
duction of perenmnial irrigation to the Nile.

The crocedile population (Crocodilus niloticus) has increased

in Lake Nasser area, as have herds of gazelle (Gazelle lepto-

cera and G. doxrcas)., Ibex (Capra nubica) and barbary sheep
(Ammotragus lervia) have reappeared.

The Nile grass rat (Arvichanthis niloticus) has begun to invade
villages, whereas Rattus spp. no longer invade higher grounc
as they used to when their burrows were submerged during the
flood.

Economic insect pests (the grape moth Polychrosis hotzana,

the corn stalk borcr Chile agamemnon, and the cotton leafworm
Spodoplera littoralis) are on the increase, apparently
migrating progressively southwards up the Nile valley. Two
bird pest species, the desart sand grouse Pterocles and Passer
hispaniolensis have also increased.

Many plants have disappearesd since the annual flood ceased, e.g.
Caldesia reniformis, Alisma plantago-aquatica, Riccia spp., and
Glinus litoides. The lattexn has appeared on the shores of

Lake Nasser, however. Fourteen original species of rice~ weed
have disappeared from rice fields to be replaced by ten new
species, some particularly harmful. These changes have
accorpanied the change to the Summer "Seifi" rice-type in the
Fayyum.

Aquatic weeds are no longer flushed away by floods, especially
floating weeds. The notorious water hyacinth appeared in
large numbers immediately aftxr the damring of the Nile in
1965. A control program started then was ultimately
unsuccessiul, but another was begqun in 1975, by which time
more than 30% of the waterways in Egypt were infested. Lake
Nasser is still free of the weed.
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Strong weed growth in delta canals has occurred with the new
perennial water supply. Mechanical cutting, herbicides and
introduction of carp fish are being used to control the weeds.

IRRIGATION AND FOREIGN AID
4.1.10 Criteria for Funding Irrigation Schemes

Worthington (1978) notes that existing technical knowledge con-
cerning irrigation is glaringly underused. Whereas problems
facing integrated planning are rooted in governmental struc-—
tures and procedures, international action is also responsible.
Apart from assuring a wide, rapid flow of available infor-
mation to government and private project planners, interna-
tional action can simply and directly improve planning by
insisting on careful consideration of a few envircnmentally-
oriented criteria, apart from the usually well-investigated
economic costs and benefics, time periods and project feasi-
bility (Worthington, 1978).

Worthington (1978) therefore suggests the following questions
should be asked concerning environmental impacts of irrigation
schemes:

(1) Has adequate provision been made for drainage
and leaching so as permanently to maintain the
quality of soil and water in the root zone?

(2) Has the full range of alternative measures for
achieving efficiency in water use been appraised?

(3) Has the project study examined the probable
effects upon aquatic and adjoining terrestrial
ecosystems of changing the hydrological and
soil regime in the area?

(4) Has the study canvassed and assigned costs to
the social, health and economic meacsures which.
would be required to assure that anticipated
benefits from crop growth and social stability
are realized?

(5) Has the well-being of the population been taken
into account:
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4.2 SOIL PRODUCTIVITY CUTSIDE THE NILE VALLEY AND DELTA
4.2.1 Raclamation of Agricultural and Range’ Land

The narrow (50 km) coastal strip which comprises Egypt's
slightly better-watered (1l00-150 rainfall) semi-desert area
is classed as "severely desertified" (U.N. Conference on
Desertification, 1977:3A/Conf. 7%4/31). In Graeco-Rcman times
this area was agriculturally highly productive (Kassas, 1979;
Tolba, 1979).

Various attempts have been made this century to improve the

low productivity of the coastal zone. Sultani figs (Ficus
carica) were successfully introduced on the coastal dunes

from 1918 onwards. Shortly after chimlali olives (Olea europal
from Tunis were also cultivataed successfully. Experiments in
barley and other field crops were carried cut but these have not
been widely grown, suggesting to one authority that develop-
ment in the coast world should be based rather on horticulture
(De Co.sson, 1935).

The coastal areas were also expected to support 100,000 Bedouins
in settlement schemes involving 17,000 feddans. It was hoped
that irrigated pastures could be developed and rangeland so
much improved that it could be "grazed as an efficient highly
productive livestocik unit by 1959" (Pearse, 1955). Despite

this potential however, irrigation f£rom many windmills caused
soil salinization and finally. by 1959, the whole scheme col=-.
lapsed (Xassas, 1979).

The research station and experimental area asscciated with the
scheme produced valuable data on animal breeding, vegetation
(Tablas 4.3 and 4.4) and soil, geology aud land units. A
subsequent larger-scale livestock improvement and range manage=-
ment projest was iastigated in 1963 with intermational aid.

It too failed to achieve the greatly increased productivity
which had been earlier so confidently predicted for the area
(Kassas, 1979).

Despite these setbacks it has been stated recently that the
"coastal belt will, within the next 20 vears, regain its
ancient status as one of the axes of development and
habitation in Egypt " (Kassas, 1979). This vision appears

to rely less on range improvement and irrigated agxiculture
and more on mineral extraction (gypsum degosits, on- and off-
shore oil and gas), the associated port facilities at Mersa
Matruh and trausportation lines alcng the coast, hydro-
elactric power from the "Qattara Lake" scheme to the south,
and tourism.

Perry notes that the technology exists, generally speaking, for

successfully reshabilitating and managing fragile, arid range-
lands; by contrast, the economic, social and political aspects
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of the process are far less tractable (Perrxv, 1979). The
SAMDENE (3ystems analysis of Mediterranean Desart Ecosystems
of Northern Egypt, 1974-1978)and REMDENE (Regional Environmental
Management of Mediterranean Desert Ecosystems of Northen Egyet,
1979-1981) Projects will provide land usa capability maps and
other data which show optimium range-carrying capacities and
irrigation régimes (Nile irrigation water has already been
channeled 80 km west of Alexandria) (Xassas, 1979).

It appears, therefore, that the superior technical data of the
1930's will ke available for future range improvement and
agricultural reclamation schemes.

Table 4.3 The Most Promising Forage Plants Introduced into
the Western Desert of Egyot.
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Critical to the success of any range improvement plan will be
the response of livestock owners, as recognised in FAO reports
on range management (FAQ, 1974, 1975). However, this aspect
appears to be peripheral to the admittedly technical SAMDENE
and REJDENE Projects.

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

on co~-operation among North African countries in the fight
against desertification" (U. N. Conf. on Desertification,

1977, A/Conf. 74/3/Add. 1:23). The Prctocol proposes the
establishment of a Transnatiorz' ~T~avn Belt, embracing Morocro,
Algeria, Tunisia, Libya and :gypt. The Green Belt is described
by the U. N. Conference on Discrrirfication as:

An interconnected belt across the five countries at
the fringes of the areas where rainfall ranges from
150 to 250 mm per year. The green belt should not
be conceived as a wall of trees grown perpendicular
to the wind direction in order to reduce its velocity.
It is a zone comprising a variety of devices for the
prevention of further degradation of the ecosystem
and the creation of an improved habitat. Soil
stabilization, moisture conservation, afforestation,
range improvement, appropriate plant and animal
husbandry and dryland farming are among these
devices. These need to be integrated within the
green belt. The width of the green belt will
depend upon local climatic and topographic condi-
tions. It may vary between a few to tens of kilo-
meters. The exact location in each country will be
determined after further study. Existing and on-
going national schemes will he taken into considera-
tion. Within the proposed green belt there may
exist farms, shelterbelts, woodlands, ranges and
other forms of land use. Each type should be
treated separately and thera may be variations in
structure and composition frem one location to
another. (U.N. Conf. on Desertification, 1977,
A/Conf. 74/3/Add. l:art. 78)

The primary aim of the transnational project is to co-~ordinate
the constituent national initiatives, and to set up inter-
governmental machinery to aid this. The stress appears to be
mainly on monitoring effects of desertification, sharing uulti-
disciplinary data, and on intergovermmental co-operation. It
may be noted again that the thorny problem of range improve-
ment vis a vis present rande users is underplayed.
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Table 4.5 Sneciss Recommended for Dune Stahilization
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4.2.2

Stabilization of Wind-Blown Materials

Dust storms and shifting dunes pose a variety of problems in
Egypt. The latter, in particular remove productive soils from
use or disrupt their use, as is the case of small fast-mcwing
dune bodies. Dune encroachment occurs along the =soast and on
casis margins in the Western Desert. Most seriously it

occurs at points along the western windward margins of the

Nile Valley and delta where satellite photography has documented
dunes migrating at a speed of up to eight miles per year (Anon,
1977).

A great dune chain, the Ghard Abu Muharig, moves south across

the Western T:sert directly towards the large oasis of

Kharga. Her- the sand cascades over the ncrthern scarp onto

the oasis floor, forming small dunes which engulf villages,
installations and soils. El-Baz (1979) quotes the example of
Ginah village, which was abandoned in 1570 when dunes overran

it. Moving sand also threatens the oasis' single land connection
with the Nile valley at Assiut. Other ocases are affected to a
lesser degree.

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).

Windbreaks and shelterbelts are extensive in Egypt and are the
best in the Middle East (Oedekoven, 1970). They serve

mainly to reduce sand movement and the amount of dust .n the
air. The threat of the creeping desert sand nevertheless
remains, and indeed appears to have increased on the Nile
margins as a result of the cessation of the annual flood
(Tolba, 1979).

The most successful shelterbelt trees have proved to ke
limited in number: Cazuarina spp., Eucalyptus spp., Dalborgia
sissoo, Poplar spp., Ecalyptus spp., Tamarix articulata,
Albizzia lebbek, Prosopis juliflora, Khaya senegalensis,
Acacia spp., and Brachychiton populneum (Oedekoven, 1970).

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

Trees not only stabilize surface materials, but also provide

a much-needed source of fuel. In fact, Oedekoven (1970) reports
that the greatest obstacle preventing trees reaching maturity
is the fact that they are stripped of bark and branches for
fuel.
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4.3 ENVIRONMENTAL CHANGEZS AND FACNA

4.3.1 Historical Backgzound

Thers seems no Jdoubt that increasing populations in the Nile
Valley and delta have taken their toll of whatever indigenous
wildlife existad there. Hawever, it is not certain what the
exact "natuwral" comzosition would be. 3utzer (1976) has
argued that the Nils was prehably very similar in ecology to
other rivers whizh Zlow away Zzom the well-watared central
African Rif: Vallsy. One may envisace a fauna thereiorsz not
unlike that of pressent-day Cmo River which la2ads through arid
arsas into Lake Rudol:Z

Butzer (1976) shews that elaphant, rhincceros, gqiraffs and
gerenuk gazelle arxs racoxded pictorially until 2,900 3.C. 3y
2,400 8.C. these disappearad from the Nile north of Aswan and
from the Red Sea Hills. They became rastricted ever more to
the southern fringes of the Sahara. Camels become extinct, and
Barbary sheep, lion and laopard hecame very scarce in Egypt.

Elephant, giraffa and rhinoceros may have bean aliminated by
man and his hexds in the Nile Valley. Latex, between 2400

and 1991 B.C., addayx, ihex and oryx bec‘me Scarce, leaving cnly
dorcas gazelle and bubaline hartesbeest in the desert. 3utzer
(1976) concludes that there was a climatic influence ac least
partly involved in thesa decimations--the Igyptian deserts
ware becoming distinctly driex.

4.3.2 Wilédlifa Protaction

Although wildlifs has been meagre in Egypt for four millennia,
several speciss have fe’t mors rec=nt pressure cn their
habitats, to the goint of being designated endangered species
(Table 4.3) by the Interna tJ.onal Unicn for the Conservation of
Maturs and Natural Resouxces (IUCYN).

It should be ncted t=hat crocedils zooulations axe axpanding
along the shorss of Lake Nasser.
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Table 4.6

Endangered Scecies

Varanus griseus Desert monitor
Acininyx jubata | Cheetah

Ory: dammah Scimitar-horned oryx
Addax nasomaculatus Addax

Alcelaphus buselaphus tora Tora hartebeest
(lazella gazella arabica Arabian gazelle
Gazella leptoceros Slender-horned gazelle
Crocodylus niloticus Nile crocodile

Sources: IUCN, 1976; U.S. Dept. of the Interior, Fish and
Wildlife Service, 1979.

No areas in Egypt at present qualify as "national parks" under
thes2 intermationally agreed criteria (Johnson and Johnson,
1977) :

a. permanent legal protection by the highest competent
authority,

b. effective protection,
¢. size (at least 1000 ha)

d. proaibition of exploitation (Ghabbouxr, 1979)

The old roval hunting grounds at Wadi Rishrash 80 km south of
Cairo appear not to be maintained as a prctected area, although
they once were (Johrnson anc. Johnson, 1977).

Nevertheless, legal protection of biré life is enunciated in
three Acts (Appendix 1) two of which are directed specifically
at the protection of birds useful to agriculture. Hunting by
any means of any bird type (except poultry) is pronibited.
Even the cultivation of birdlime trees (the glutinous gunm of
which 15 used to snars roosting birds) is prohibited except oV
license.
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Article 117 of Act 53 of 1966 extends protection to wild fauma,
and administration of the Act falls under the Ministry of
Agriculture.

Several schemes (e.g. Ghabbour, 1978; Kassas, 1979) have been
suggested recently for suitable sites, acreages and modes of
administration for a national park system. Ghabbour (1978)

has examined the problem thoroughly in relation to the develop-
ment of Zgypt's coastal arsas. He suggests the establishment
of two parks, one near El Alamein and one near Mersa Matruah.
These are envisaged not only as tourist attractions and
research and educational areas, but very much as havens for
the threatened species mentioned above (Table 4.6). Further,
Ghabbour argues against the notion that the desert is empty

and worthless faunally and vegetationally. He argues fcr

a program of stocking such reserves with non-thrsatened species
such as wild sheep, wild goats, addax and oryx.

“here have also been calls for the establishment of protected
areas as intervals along tne Nile, which acts as a critical
resting area for migratory bird species (U.S. Fish and Wild-
life Service, 1977),
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4.4 POLLUTION

4.4.1

4.4.2

Water Pollution

Water is polluted from several sources. Salinity and
agricultural chemicals are the pollutants of rural areas,

with raw sewage and industrial effluent predominant from the
Cities. Re-use of water is curtailed by pollution. It has
been noted (3.2.2.6 (e) above) that re-used water is a
significant proportion of the country's water budget. More
seriously is the damaging effect on health of unsanitary water
supplies and poor sanitation (see 4.4.2 below).

The Nile is severely polluted f-om the apex of the delta at
Cairo northwards (Costello, 1978) where the majority of
Egypt's cities lie. Lake Mareotis, the end point of several
canals, is severely eutrophied from influxes of agriculturally=-
derived phosphates (Saad, 12373), industrial wastes and raw
sewage from the city of Alexandria on the north shore. This
has resulted in an 85% drop in the fish catch (Saad, 1973).

Legislation on water quality appears to be based on monitoring
pollutant levels in effluent (see Appendix III: Water) rather
than being based on the quality of water in the Nile.

As yet Egypt na&as no unified environmental policy (U.S.A.I.D.,
1979). Although such o development seems important to improve
water quality it appears that sven the legislation which

does exist is ignored (U.S. Dept. of Energy, 1978).

Health and Pollution (Nyrop, 1976)

In general terms the health of Egypt's population has improved
since the =arly 1950's, Life expectancy has increased from 42
to 53 years, and the number of people per doctors has fallen
from 4,300 to 2,000.

Nevertheless health hazards related to poilution remain severe.
Schistosomiasis and malaria have been mentioned ia relation to
irrigation schemes. Diseases related to poor sanitation are
rife. Only about 25% of Cairo and Alexandria had sewage systems
in the mid-70's. Half of Cairo's raw sewage is carried to the
sea in open sewers. Of Egypt's approximately 120 towns, more
than 100 entirely lacked sewer systems. Overcrowding
exacerbates the problemc. Egypt has one of the highest popula-
tion densities in the world (2,400 people per square mile).
Urban densities rise to 70,000 p.p.sg. mile in Cairo, and this
will increase as Cairo's population doubles in the next 20 years.
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4.4.3

4.4.4

Poor sanitation results in enteric diseases and dysenteries
which alone are probahly the major cause of death. Diarrhea
apparently accounts for more than half of the deaths of rural
infants. Typhoid, paratypnoid and hepatitis are endemic.

Unsanitary conditicons have caused more than half the population
to be afflicted by hookworm parasites. Roundworm parasites

are common in the delta, and in the northern delta near saline
water intestinal flukes are very commen. Amoceblasis occurs
widely throughcut the country.

Diptherida is known, and respiratory ailments (pneumonia,
bronchitis and tuberculosis) are common. Respiratory irritation
is related directly to atmospheric dust and low humidity,

which also cause chronic eye infections among children and a
high rate of blindness. It is reported that as many as 80%

of the rural populaticn suffers impaired vision. Leishmaniasis
is endemic in part~ of the delta. Other significant diseases
are louse- and flea-borne typhus, leprosy (insufficient facili-
ties exist to treat the numbers), and rabies.

Various laws exist to regulate water pollution (Appendix III).

Agricultural Chemicals

Egypt uses pesticides heavily, especially in protecting the
cotton crop, Egypt's single layer of export earner (Table 1,
Appendix II). It has been noted that a general trend exists

to over-use chemicals (USAID, 1979). Misapplication of a
chemical recently caused many livestock and scme human deaths
{Anon, 1977). It nas been noted that Lake Mareotis is polluted
by high concentrations of agriculturally derived phosphates.

Agricultural chemicals are required by law to be tested before
use. It has been noted that testing facilities seem to be
insu’ficient to the task (Anon, 1977). It has also been observed
that pesticide control legislation is practically ignored (U.S.
Dept. of Energy, 1978).

Alr Pollution

3ll the larger cities experience air pollution problems.

Zairo's has been described as "extreme" (USAID, 1979). - Insuffi-
cient paving and combustion products combine to produce hich
particulate and chemical concentrations in the urban atmosphere.
It has been noted that, although legislation to control air
pollution was introduced in 1971, it is not eniforced (Anon, 1977).



4.4.5 Marine Pollution

Circulation in the Mediterranean water body is slower and less
thorough than in the oceans. In addition nutrient and oxygen
supply is lowest in the eastern Mediterranean where terrestrial
runoff is low compared to the northern shores. Therefore,
although pollution is lower off Egypt's shores than France's,
for example, the marine ecology is more fragile (Le Lourd,
1977). It has been noted (4.1.7 above) that the sardine
industry off the delta was disrupted, probably as a result of

a stoppage in nutrient supply from the Nile. For these reasons
concern is expressed in many quarters about the steady

build-up of pollution, and the increasing inability of marine
systems to absorb it without severe or permanent damage. Major
contributions are dredge spoils from the Suez Canal and ports,
offshore drilling, oil tanker traffic, and urban-industrial
sewage (Osterberg and Keckes, 1977).

Coastal zones are most threatened and it appears that raw
sewage poses the most immediate threat to the health of those
who come in contact with seawater. Chemical pollutants affect
health far less (Brisou, 1977).

It appears that little is known of the longer term effects of
pollution on marine biology either near the shore or out tc sea.

Egypt is one of 9 signatories of the 15 Mediterranean States
which has signed (1977) 3 agreements approved at a UNEP conference
in Barcelona 1976:

"Convention for the Protection of the Mediterranean Sea
Against Pollution"

"Protocol for the Prevention of Pollution of the Mediterranean
Sea by Dumping from Ships and Aircraft” .

"Protocol concerning Cooperation in Combating Pollution of
the Mediterranean Sea by 0Qil and Other Harmful Substances in
Cases of Emergency"”
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MAJOR ENVIRONMENTAL PROBLEMS AND NATURAL RESOURCES

WATER POLLUTICN

Polluted surface water is a most direct threat to health and general
re-usability in the delta. Salinization and agricultural chemicals
are less serious rural equivalents. Improved sewage disposal systeas
for Egypt's cities are central to imprcving urban health. Enforce-
ment of existing water quality regulations, preferably under an
integrated environmental policy, is also necessary. Control of the
use of agricultural chemicals needs to be attempted, perhaps by
educational programs. Drainage water quality is a significant
contributor to salinity in irrigation water.

Polluticon of groundwater is most serious in the delta where pumping
has allowed saline seawater to encroach inland and contaminate the
shallow delta aquifer. The effect of localized salinization of
groundwater on the wider groundwater bodies, both shallow and deep
(Nubian Sandstone), neeas investigation. Similarly,

groundwater bpodies beneath the Western Desert ocases need to be
better understood befcre they are exploited, and before possible
agriculture and its salinizing influence begin to have impacts.
Transnational concerns for maintaining the regional aquifer will
encourage a broad overview.

SOIL QUALITY

Major envirommental problems to be corrected are waterlegging and
salinization of otherxwise productive soils, both of which affect
almost 30% of Egypt's agricultural land and severely reduce produc-
tivity. A major national effort is in progress to drain hundreds
of thousands of feddans of waterlcgged land. It appears that this
effort may not be sufiicient without programs to prevent seepade
from the distribution canals and overuse of irrigation water. It
is unclear whether the drainage program of tiling the fields includes
lining of canals and the prevention of over-irrigation. ~Funds
allocated to the drainage program seem inadequate for these
attendant, but critical, aspects of de-waterlogging soils.

Flushing salinized soils of accumulated salts cai be accomplished
if basic surveys of water gquality, soil characteristics and crop
needs have been performed, since locally unique combinations of
factors appear to be involved. Highly requlated systems of watec
delivery are needed to prevent re-salinization and re-waterlogging.

It is not clear whether the water and 30il surveys are complete or

whethar sufficient trained personnel are available to complete the
ambitious schemes to rehabilitate either damaged agricultural soils

62



5.3

5.4

5.5

5.6

Or areas being newly reclaimed. The latter effort is insignificant
at present, hcwever.

Rangeland improvement, traditionally a difficult problem, appears
to occupy an inferior position in plans for the development of the
Mediterranean coast.

The outright removal of productive land from use by urban encroach-
ment is a serious and apparently unchecked assault on Egypt's
restricted but critical soil resource.

HEALTH

Most people are affected by one or more of the water~-related diseases
which are rife in Egypt. Overpopulation in parts and related insani-
tary conditons of water supplies and effluents result in enteric
diseases and dysenteries which are probably the majcr causes of
death. Schistosomiasis affects 30-50% of the population.

Improved water supply and sewage systems in addition to better irri-
gation practices would do much to control these diseases. The
interrelatedness of health control measures with other human activi-
ties makes health problems often intractable. Successes in control-
ling schistosomiasis have been spectacular, but few.

PESTS

Pests destroy much of the country's various crops and have increased
since the introduction of perennial irrigation. Although generally
under control at present, the spread.of pects needs to be carefully
monitored in order to detect and.prevent epidemic outkreaks.

WILDLIFE

The establishment of protected areas seams highly desirable, firstly
to provide sanctuaries for Egypt's seversal endangered species, and
secondly as recreation/tourism attractions. Several sites have

been advocated.

AN INTEGRATED ENVIROMMENTAL POLICY

It is obvious that many of the salient environmental problems faced

by Egypt are often interrelated. Therefore it seems imperative that
environmental quality be as vigorously planned for as are Egypt's soil
and water resources. This calls for an environmental policy to
integrate existing environmental law.
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Table 1 Egypt, Demographic Indicators, Selected Years, 1897-1975

Growth Urban Death

Toul Rate Paopulation Birhrate Raze

Population
Year lin qullions) fin percent) (per tousand)

1897 e 9.67 n.a. n.a. n.a. n.a.
1907 o ceeiiieieneen 11.19 L5 19.0 45.2 26.5
3 ) & P 12.92 1.2 21.0 42.2 25.8
)L g S 14.18 1.1 26.0 .3 25.4
1937 et 15.92 1.2 28.0 3.4 %l
8 18.97 1.8 32.6 43.6 21.3
& 132 NN 2147 2.5 n.a. 5.2 17.8
1960 ..o, 25.33 2.4 38.2 3.1 16.9
1966 .cvvivnnnnnnnnnnn 30.08 25 41.2 41.2 15.9
1967 ....oiviinnnnnes 30.91 2.6 40.8 39.2 4.2
1968 . .oviiniiiiea 31.59 25 al.2 38.2 16.1
1969 . ..vviiiiiinnnnes 32.50 2.5 41.6 "0 14.3
1970 oo iviiiiinnnenns 33.33 2.5 42.1 35.1 15.1
) §: £ 34.08 2.3 41.3 35.1 13.2
1972 e H.& 2.2 42.9 .1 14.4
DR I 36.62 2.2 43.2 n.a. n.a.
|8 £ S 36.40 2.2 n.a. na. n.a.
1975% o i 37.00 2.6 n.a. n.a. n.a.

Source: Nyrop. 1976.

Table 2 Population and Rates of Growth of the Arab Republic of Egypt
In Census Years

.. Average Annual
Census Population
- v Intercensal growth

Yeax (Thousands) rate (%)
1837 9,715 -

1907 11,287 1.351

1917 12,751 1.23

1927 14,218 L.09

1937 15,933° 1.15

1947 13,022 1.79

1960Q 25,045 2.46

19648 3,076 * 2.40

1976 38,228 2.31

Scurce: Birks et al. 1978.
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Table 3 Zqypt, Sectoral Distribution of the Work Force, Fiscal
Years 1968-1973 (in thousands)
Secror 1953 1969 1970 1971 1§74 1973t
Commedicy Sectors:
Agriculture ...l 3.592.4  3.954.9  4.048.3 403653 40947 4,179
Indusey.oeeenanan.a... 7.3 89C.7 916.1 11,0528 1,094.3 1,160
Electricity ..ovevvvenn. 18.3 20.3 2.3 30.4 33.9 41
Construction ........... 259.8 233.0 387.9 363.3 339.7 359
Total .ovivinnvinna... 5,038.0 5,213.9 5,375.1 3,305.9 35,3325 5,709
Distribution Sectors:
Transport and communi-
cation ...eviiernannn, 330.4 335.7 7.2 3745 238.4 409
Trade and fnance ...... 785.8 704.3 301.7 313.5 223.9 260
Total veerivnnnnnnnnn. L1162 1,130.0 1,148.9 1,180.1 1,217.4 1,269
Servica Sectors:
Housing ......oevueuens 134.3 135.3 136.3 137.0 137.4 138
Public utflities.......... 32.2 324 33.7 3.5 3i.1 41
QOther sarvices ......... 1.306.9 1.339.! 1.330.7 1.,336.9 1.710.0 1.739
Total .veiiinnnannnnnn 1,673.4 1,707.3  1,730.7 1,329.4 [,384.3 1,968
TOTAL ........... 7,827.6 §8,051.2 38,2747 8.525.4 3,684.5 3,976
Source: 1vrop. L27%.
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Table s+ Zgypt, Zconomically Active Porulaticn by Occupational Group and

Sex, 1966
Oceupatiansl Males Females Tulal Prreont of
Group Paguilation
Professional, technical, and related workers ........... ...l s 279,288 37,706 756,994 1.4
Admunistrative, executive, managerial, and clerical workers ................. 305,927 44,663 354.5M (Y
Sales workers ... ... . ..ol il e teesa i 449,462 30,034 479,496 AR
Farmers, ishermen, hunters, loggers, and related workers .................. 3,676,501 135,776 3,302,277 5.6
Transport and communication Workers....o.oovvviiriiiireireraneennnannens. 245,556 1,505 247,061 3.0
Craftsmer., production process workers, and laborers; miners, quarrymen, and
FRlaled WOTKEIS . iir ittt ittt et ieerseaosossonacsesassoanssnsannsasns 1,330,857 42,189 1,373,046 6.5 v
Service, sport, and recreation Workers........ccoveneiiieaiiiroiiiianeiins, 300,481 78,472 578,953 f.9
Workers not classifiable v ovuveienir et ittt i i e e 723,768 207,548 931,315 1.2
TOTAL ..ot M eeearacsenninatranaena Cereseeneaans 7,711,840 621,893 8,518,773 100.0
Source: MNyrop. 1976.
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Economic Characteristics

CONTENTS

1. Table l: Production of Main Crops

2. Table 2: Imports and Exports

3. Table 3: Direction of Foreign Trade
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Table 1 Egypt, Production of Main Crops, Selected Years,
1952-73 (in thousands of metric tons)

C-p iz o 1871 A yo
1.24n 1.203 1.41s 422 1R
317 2,279 2554 2500 230
1,081 1,291 1,729 1.516 1.a37
1.306 2,163 2,342 2,417 2,507
322 381 &3 331 333
Sugareane ... e 3,238 3.257 7.498 T.701 7.278
0nI00S ..t i 243 387 571 487 n.a.
Other vegetadles ... . ................ 1,319 4.429 3.171 3.333 n.a
Fruits......... e 394 1.388 1,665 1,74+ n.a
Source: Nyrop. 1976.
Table 2 Imports and Exports
PRINCIPAL COMDIODITIES
£E Mirrion
Iurorts
- 1973 1974 1975 1976
Cereals and Milling Products . . 68.2 288.9 236.6 221.0
Animal and Vegetable Ous . . 16.3 47.3 135.2 37.4
Gezerai Grocery . . . . 4.3 8.6 16.0 2r.2
Tobacco . . I1.2 1.3 20.7 6.3
Textiles and Te*:tﬂe ‘\mcles . . 16.9 22.0 29.7 55.4
Paper and Paper Products P 11.8 32.9 6r.8 60.7
Pottery and Glassware . 3.6 5.0 14.9 20.2
Clocks, Watches, Scientifc Appaxatus 4.2 - 5.3 12.1 21.1
Mineral Products (excl. Crude Petro-
leum) . . 7.2 29.8 43.9 63.1
Chemical Products . . . . $3.6 122.2 197.5 125.9
Wood, Hides azd Rubber . 24.9 57.4 96.4 S9.2
Machinery and Electrical Appa.ra.tus 51.7 78.6 169.8 280.1¢
Traasport Equipment . 35.9 84.¢ 136.8 173.0
Crude Petroleum . . Lo 3.6 1.z 7t.8 21.0
Iron and Steel . . . . 25.3 36.6 ISE I 113.6
[
1974 1975 1976
EXPORTS -
'aco toos £E million 'q00 tons LE million ‘aoo tonas £E muilion
Cotton, raw . . . . . 232 279.1 135 20r.0 165 . 154.3
Cotton yarn . . . . 37 65.1 3z 63.0 37 57.5
Cotton piecs goods . . . 14 © o 20.1 9 16.2 14 7.3
Rice . . . . . 136 39.7 104 4.2 211 3.0
Potatoes . . . . . 100 5.9 43 3.2 133 7.2
Ouniozs . . . . 104 - 7.6 70 7.0 56 1o
Zdibie mnts . . . - 169 r2.0 223 20.4 133 24.3
Manganese and ohospha.tes . . 120 1.3 105 2.2 119 2.2
Crude Petroleun: . . . 940 23.9 923 23.t 3,922 tog.3
Benzize, keroseze and mazout . 33 . 0.2 243 5.7 340 10.9
Cement . . . . . 13t 2.4 86 r.z2 25 0.5

Source: Zuropa Publications. 1978.
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Table 3 Egypt, Direction of Foreign Trade, Selected Years,
1968-73  (in millions of EZgyptian pounds)

1955 1970 1972 1973
Asvs Sxpore [mport Export [mpnet Export Impors Expert  (mport
Commuuist Countries
Soviec Union............ .. 78 46 122 42 126 52 46 26
Czechoslovakia ............ 14 10 16 14 21 13 2% 12
People’s Republic of China . 7 9 3 7T 11 11 3 10
Othét v.vvveeevnnnnnnenns 40 35 5 31 38 46 62 38
Total Communist
Countries ........ovvn 137 120 200 114 216 122 242 106
Western Europe
West Germany? ........... 11 19 9 2T 11 2 4 23
IR2ly oo, 9 14 11 2B 11 14 2 1T
Other .......ccovvvevenenn. B A < S ) S S S S )
Total Western Europe ... > 110 131 65 132 108 138
Arab League Countries ........ 27 12 27 21 27 H 31 24
Asia (noncommunist)
Japan ..o i 10 b 11 3 15 3 3 8
India.....oocvvviniinannnn 20 11 18 2T 19 13 13 10
(5130 v _6 u _8 _1 _+ _1T _3
Total Asia
(noncommunist) ....... 40 2 40 40 4 2 $ 019
Western Hemisphere .
United Staces ............. 6 16 3 21 3 H T %
Other .cvevvninienrinnannas o 2 1 _3 3 3 _9 _1
Total Western Hemisphere ] 18 4 24 3 37 16 46
Africa and Oceania ............ 6 3 5 12 2 44 4 30
TOTAL ..oviirnnn, 270 290 331 342 359 391 4 361
Convertible currency areas ..... 8 129 6 164 93 27 132 26
Bilateral agreement areas ...... 187 161 255 173 266 174 292 45

Souzce: Nyrop. L976.



APPENDIX III

Natural Resource and Environment Related Legislation L/

CONTENTS
l. Water
2. Fauna
3. Flora

4. Radioactive Effluents and Pesticides

lSources: Foed and Agriculture Organization (FAO). undated: pre-
liminary material prepared for eventual inclusion in
works on Water Laws in Moslem Countries

Johnson H. and -J. Johnson. 1977. Environmental policies
in developing countries. Beitraege zur Umweltgestalung,
Eeft A 27, Berlin: Erich 3chmidt Verlag. '

U.S. Environmental Protection Agency. 1376. Environ-
mental Reports Summaries. Vol 1 - Africa, Asia,
Australia, Sept. 1972-June 1976. Washington D.C.:
National Technical Information Service No. PB=259 8§91,
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1.

2.

Water

Fauna

Order of 13 October 1924: Cairo Governorate, prescribing
measures intended to prevent the pollution of water
incended for drinking rurposes.

Order of 3 April 1936: Moudir of Keneh, concerning the
closure of wells and the removal of pumps.

Law No. 35 of 1946: concerning the discharge of waste~
water from public toilets and industrial establishments
into public sewers, as amended hy Law No. 645 of 1954.

Law No. 196 of 30 April 1953: concerning the discharge
of waters from public, commerxcial, and industrial estab-
lishments into watercourses, as amended by Law No. 35 of
1954.

Order No. 56 of 1l January 1962: protection of harbox
and territorial waters against oil spills.

Law No. 93 of 1962: disposal of liquid wastes

Order No. 14 of 15 February 1963: coacerning water qurlity.

Decree No. 2703 of 1966: establishing the Hicner Commis-

sion on Waters.

Decree No. 649 of 1967: embodying regulations for the
implementation of Law No. 93 of 1962 on the disposal of
liquid wastes.

Law No. 74 of 1971:  irrigation and drainage.

The 0il Pollution Regulations (undated)

Circular No. 1 of the General Department for Urban

Environmental Health (undated)

Act No. 13 of 1922: regarding the protection of birds.

Act No. 134 of 1946: restricting importation of orna-

mental birds.

Act No. 53 (Article 117) of 1966: concerning the protec-

tion of hirds and wild fauna.

Law No. 144 of 1969 (Section 12): regarding fisheries,
especially preventing use of explosives.
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3.

3.

S.

Flora

Act No. 61 of 1956: protecticn of flora against esxotic

pests and diseases.

Radiocactive =ffluents and Pesticides

Air

Law No. 59 of 1960: the control of the use of icnizing

radiation and protection against its hazards

Decree No. 170 of 196Q: promulgating Law No. 59

Law No. 509 of 1954: (Agricultural Pesticide Law) on
pesticide control (amended by Decree No. 15 of 1957).

Republican Act Nc¢:. 16 of 1962: concerning pesticide

control.

Republican Act No. 50 of 1967: concerning pesticide

control.

Executive order of 1971 on prevention of air pollution
(Ministry of Health)
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Governmental Structure
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LEGISL.\TIlS
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EXECUTIVE
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I y
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-
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'
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|
I
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i
I
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I
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|
|
I
|
|
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gyot, Government Stxucture, April 1975
1976.
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APPENDIX V

1/

List of Organizations~

CONTENTS
l. Govermment Organizations
2. Agricultural Organizations
3. Universities
4. Libraries, Archives and Statistical Organizations
S. Other Organizations

6. International Organizations

1l
Sources:

Bergquist, W.E. et al. 1978. Worldwide directory of national
earth-science agencies. U.S. Geological Survey, Circular
771. iv + 77 pp.

—————, 1979. The world of lzarning 1978-79, vol. 1, 29th edition.
London: Europa Publications Ltd. 1050 pp.

Focd and Agriculture Organization of the United Nations, Current
Agricultural. Research Information System (CARIS). 1978.
Agricultural research in developing countries, vol. l: research
institution. Rome: FAO. xv + 633 PP.

Paylore, P.P. 1977. Arid lands research institutions: a world
directory. Tucson, Ariuona: University of Arizona Press.
xv + 317 pp.

Trzyna, T.C. and E.V. Coan, eds. 1976, World directory of environ-
mental organizations, 2nd edition. Claremont, California: Public
Affairs Clearinghcuse. xxx + 258 pp. (published for the Sierra
Club's International Program).
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l. Government Organizations

Name: MINISTRY OF AGRICULTURE AND LAND RECLAMATION
Dokki, Cairo

Affiliates: Animal Production Research Institute
Dokki, Cairo

Desert Institute

El-Mataria, Cairo

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

Publication: Desert Institute Bulletin

Includes: Plant Pathology Research Institute

Egyptian Authority for the Utilization and Development
of Reclaimed Lands (EAUDRL) formerly Land Reclamation
Authority

Herbarium, Agricultural Research Centre
Dokki, Cairo

Plant Protection Research Institute
Madi Elseid Street
Dokki, Giza

Soils and Water Research Institute
Cairo University Street
Giza

Name: MINISTRY OF HOUSING AND RECONSTRUCTION

Name: MINISTRY OF IRRIGATION

Affiliate: Hydraulics and Sediment Research Ihstitute
Delta Barrage
Publication: Technical Report (annual)

Name: MINISTRY OF MARITIME TRANSPORT

Affiliate: National Committee for the Combatting of Marine Pollution
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: MINISTRY OF PETROLEUM AND MINERAL WEALTH

liate: Geological Survey and Mining Authority

Abbasiya P,.O.

Cairo

Subjects: regional geologic mapping, mineral prospecting,
evaluation of mineral deposits, preparation of
techro~economic reports, mine and quarry designs
and granting mineral exploraticn and exploitation
rights. 280 research workers.

t¢  MINISTRY OF PUBLIC HEALTH
liate: Public Health Laboratories

19 Sharia Sheikh Rehan,
Cairo
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Agricultural Organizations

Neme:

Name:

AGRICULTURAL ECONOMICS RESEARCH INSTITUTE
Dokki, Cairo

AGRICULTURAL RESEARCH CENTER
Desert Institute
Mataria, Cairo

Affiliate: Plant Pathology Research Institute

Name:

Name

Name:

Name: :

Name :

Name:

Hame:

Giza

BAHTIM AGRICULTURAL RESEARCH STATION
Bahtim
Kaliobeya Governorate

COTTON RESEARCH INSTITUTE
Experimental Agricultural Research Center
Giza

EGYPTIAN AGRICULTURAL ORGANIZATION
P.0. Box 63

Exhibition Grounds

Gezira, Cairo

EGYPTIAN HORTICULTURAL SOCIETY
P.O. Box 46
Cairo

Publication: Horticultural Magazine

FIELD CROPS RESEARCH INSTITUTE
Agricultural Research Center
Giza

GEMMEZA AGRICULTURAL RESEARCH STATION

MATANA AGRICULTURAL RESEARCH STATION
Matana :
Isna District

Qena Governorate
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Nama:

Name:

Name:

Name:

NUBARIA RESEARCH STATION
Al-Nasgser

North Tahrir

Tahrir Province

SAKHA AGRICULTURAL RESEARCH STATION
Sakha Kafr El-Sheikh Governorate

SHANDAWEEL AGRICULTURAL RESEARCH STATION
Geziret
Suhag Governorate

SIDS AGRICULTURAL RESEARCH STATION
Sids
Beni Suef
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3.

Universities

Name: AIN SHAMS UNIVERSITY
Kasr-el-Zaafran
Abbassia

Cairo

Affiliates:

Department of Zoology

Subjects: ecology, taxonomy, physiolegy of
desert animals, parasitology of desert
reptiles, birds, and mammals

Publications: Ain Shams Science Bulletin

Faculty of Agriculture

FPaculty of Medicine

Name: UNIVERSITY OF ALEXANDRIA
22 Al-Gueish Avenue
Shatby, Alexandria

Affiliates:

Department of Botany, Ecology Unit

Mohaxrram Bey

Alexandria

Subject: ecology of Mediterranean coastal desert west
of Alexandria

Publications: Bulletin of the Faculty of Science

Faculty of Medicine
Faculty of Agriculture
Institute of Medical Research

Higher Institute of Public Health
Publication: Bulletin

Name: AL-AZHAR UNIVERSITY

Cairo

Affiliates:

Faculty of Agriculture

Faculty of Medicine
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Name: AMERICAN UNIVERSITY IN CAIRO
113 Sharia Kasr Al-Aiai

Cairo

Name: UNIVERSITY OF ASSUIT
Assuit

Affiliates:

Faculty of Agriculture
Faculty of Medicine
Faculty of Science

Faculty of Veterinary Medicine

Name: UNIVERSITY OF CAIRO

Orman

Giza
Cairo

Affiliates:

Department of Botany

Subjects: taxonomy, survey of desert vegetation,
environmental studies, ecology of coastal
and saline deserts, microflora of desert
soils.

Publications: Herbarium publications

Department of Natural Resources, Institute of African
Research and Studies

33 Misaha Street

Dokki, Giza

Subjects: ecology of desert plants and soil fauna,
physics and chemistry of desert soils,
establishment of national desert parks and
nature praserves.

Publications: African Studies Review

Soil and Water Research Institute

Name: HELWAN UNIVERSITY
7 Mcoderiet El-Tahrir Street

Garden City
Caizrxo
Affiliates: Agriculture Branch

Moshtohors
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Name: MANSOURA UNIVERSITY

Mansoura

Affiliates: Faculty of

Faculty of

Name: MINIA UNIVERSITY
Minia

Affiliates: Paculty of

Faculty of

Name: TANTA UNIVERSITY
Tanta

Affiliates: Faculty of

Faculty of

Paculty of

Faculty of

Agriculture

Science

Agriculturei

Medicine

Agriculture
Agriculture (at Kafr el Sheikh)
Medicine

Science

Name: 2AGAZIG UNIVERSITY

Zagazig

Affiliates: Faculty of

Faculty of

Agriculture

Veterinary Medicine
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4.

Libraries, Archives and Statistical Organizations

Name:

Name :

Mame:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

AL-AZHAR UNIVERSITY LIBRARY
Cairo

ALEXANDRIA MUNICIPAL LIBRARY
18 Sharia Menasce

Moharren Bey,

Alexandria

ALEXANDRIA UNIVERSITY LIBRAKY
22 Al-Gueish Ave.
Shatby, Alexandria

AMERICAN CENTER LIBRARY
4 Ahmed Ragheb St.,
Garden City, Cairo

AMERICAN UNIVERSITY IN CAIRO LIBRARY
113 Sharia Kasr
El=-Aini, Cairo

ARAB LEAGUE LIRBRARY
Midan Al-Tahrir, Cairo

ASSIUT UNIVERSITY LIBRARY
Assiut

BRITISH COUNCIL LIBRARY
192 sh. E1-Nil, Agouza,
Cairo

CAIRO UNIVERSITY LIBRARY
Orman, Ciza

CENTRE OF DOCUMENTATION AND STUDIES
ON ANCIENT EGYPRT

4 Sharia Ramses,

Cairo

DAMANHOUR MUNICIPAL LIBRARY
Damanhour
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Name:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

EGYPTIAN ASSOCIATION FOR ARCHIVES AND LIBRARIANSHIPD
24 El-Matbaa Al-Ahlia

Boulag

Cairo

EGYPTIAN LIBRARY
Abdin Palace,
Cairo

EGYPTIAN NATIONAL LIBRARY
Midan Ahmed Maher -

Bab El-Khalg

Cairo

HELWAN OBSERVATORY LIBRARY
Helwan

INSTITUTE OF NATIONAL PLANNING
Salah Salem St.
Nasr City, Cairo

LIBRARY OF THE BANK OF EGYPT
151 Sharia Muhammad Farid,
Cairo

LIBRARY OF THE GREEX ORTHODOX
PATRIARCHATE OF ALEXANDRIA

P.0.B. 2006

Alexandria

LIBRARY OF THE INSTITUT d'EGYPTE
13 Sharia Sheikh Rihane
Cairo

LIBRARY OF THE MINISTRY OF AGRICULTURE
Giza-Orman

LIBRARY OF THE MINISTRY OF COMMERCE
AND INDUSTRY .

Sharia Ismail Abaza Pasha,

Cairo

LIBRARY OF THE MINISTRY OF EDUCATION
16 sharia El-Falaki,
Cairo
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Name:

Name:
Namef
Name:
Name:
Name :
Nanme:

Name:

Name:

Name:

LIBRARY OF THE MIMISTRY OF HEALTH
Sharia Sultan Hussein,
Cairo

LIBRARY OF THE MINISTRY OF JUSTICE
Midan Lazoghli, Cairo

LIBRARY OF THE MINISTRY OF WAQFS
Qoubbih al-Ghoury, airo

LIBRARY OF THE MONASTERY OF ST. CATHERINE
Mount Sinai

LIBRARY OF THE SOCILETE ENTOMOLOGIQUE d'EGYPTE
14 Sharia Ramses
P.0.B. 430, Cairo

MANSOURA MUNICIZ®A LIBRARY

NATIONAL ARCHIVES

'Al-Qalcah, Cairo

NATIONAL ASSEnBLY LIBRARY
Palace of the National Assembly,
Cairo

NATIONAL INFORMATICN AND DOCUMENTATION CENTRE
Al-Tahrir St.
Dokki, Cairo

SHARKIA PROVINCIAL COUNCIL LIBRARY

-Zagazig

TANTA MUNICIPAL LIBRARY
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5. Other Organizations .

Name :

ACADEMY OF SCIENTIFIC RESEARCH AND TECHNOLOGY
101 Kasr El Aini Street
Cairo

Affiliates: Institute of Oceancgraphy and Fisheries

Name:

Name:

Name:

Name:

Name :

Name:

Name :

Institute of Astronomy and Geophysics:
Egyptian Observatories
Helwan, Cairo

Council of Environmental Research

Red Sfea Institute of Oceanography and Fisheries
Al-Ghardaga

Petroleum Research Institute
Medinat Nasser, Cairo

AERIAL SURVEY OF EGYPT
308 El--Haram Street
Giza

ALEXANDRIA INSTITUTE OF OCEANOGRAPHY AND FISHERTES
Kayed Bey
Alexandria

AMERICAN RESEARCH CENTER IN EGYPT, INC.
2 Midan Kasr el Doubara
Cairo

ATOMIC ENERGY ESTABRLISHMENT
Dokki
Cairo

BIOMEDICAL RESEARCE CENTER FOR INFECTIOUS DISEASE
Cairo

COASTAL CONSERVATION COMMISSION

EGYPTIAN GEOGRAPHICAL SOCIETY
Sharia Kasr El-Aini (Jardin du Ministere du Irrigation)
P.0. Garden City
Cairo
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Name

Name:

Name:

Name:

Name:

Name:

Name:

Name :

Name:

Name:

EGYPTIAN REMOTE SENSING CENTRE (EBSC)
Cairo

EGYPTIAN SCIIETY OF MEDICINE AND TROPICAL HYGIENE

"2 Sharia Pouad I

Alexandria

ENTOMOLOGICAL SOCIETY OF EGYRT
14 Sharia Ramses

P.O. Box 430

Cairo

Publications: Bulletin of the Entomological Society of Egqypt

GENERAL AUTHORITY FOR REHABILITATION AND AGRICULTURAL PROJECTS

GENERAL PETROLEUM COMPANY
Dr. Mustafa Abu Zahra Street
Nasr City, Cairo

HYDROLOGICAL RESEARCH STATION
Kanater-al-Khaiyria Barrages
Cairo

INSTITUTE OF ARAB RESEARCH AND STUDIES
1 Tolombat St.
Garden City, Cairo

INSTITUT D'EGYPTE
13 Sharia Sheikh Rihane
Cairo

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

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

P.0., Zamalik

Cairo

MINING AND WATER RESEARCH ZEXECUTIVE ORGANIZATION
Dokki, Cairo ‘
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Name:

Name:

Name:

Name:

NATIONAL COMMITTEE FOR MAN AND THE BIOSPHERE PROGRAM (MAB)
¢/o National Committee for Unesco

17 Ismail Abul-Futuh St.,

Dokki, Cairo

Subject: for Unesco's MAB Program

NATIONAL COMMITTEE FOR SCOPE

c/o Academy of Scientific Research and Technology
101 Kasr el=-Aini St.,

Cairo

Subject: for the Scientific Committee on Problems of the En~
vironment (SCOPE) of ti. International Council of
Scientific Unions (ICSU)

NATIONAL RESEARCH CENTRE
Al-Tahrir st.
Dokki, Cairo

Subject: research in pure and applied sciences. Staff of 1199
scientists and 133 technicians.

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

Biology and Agriculture Dept. (Pests and Plant
Protection Lab.)

Medicine and Pharmacy Dept. (Public Health Lab.)

Petroleum and Minerals Dept. (Petrol. Technol.,

Petrochem. and Earth Sciences ILabs.)

Affiliates: Medical Research Executive Organization
Includes: Bilharziasis Research Institute, Giza

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

Memorial Institute for Ophthalmic Research,
Giza

Ophthalmological Sociecy of Egypt

Research Institute and Hospital for

Tropical Diseases
10 Sharia Kasr el-Aini, Cairo

SURVEY DEPARTMENT
20 Baghdad Street
Giza, Cairo
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6.

International Organizations

Name:

Name:

Name:

Name:

Name :

THE AMERICAN CENTER
4 Ahmed Ragheb St.
Garden City, Cairo

Subject: library of 10,000 vols, 240 periodicals, 15,000
microfiche

ARAB LEAGUE EDUCATIONAL, CULTURAL, AND SCIENTIFIC
ORGANIZATION (ALESCO)

109 Tahrir st.

Dokki.

Cairo

Subjects: promote intellectual unity of the Arab countries

ASSOCIATION OF ARAB UNIVERSITIES
Scientific Computation Centre
Tharwat Street

Orman P.O.

Cairo

Publications: Bulletin, Directory of Arab Universities, Directory
of Teaching Staff of Arab Universities, Proceedlugq
of Seminars

BOARD FOR THE UTILIZATION CF THE RIVER JORDAN AND ITS
TRISUTARIES
Cai.ro

Subjects: regulates water activities in the River Jordan basin;
activities have been interrupted since Israeli
occupation

BRITISH COUNCIL
192 Sh. El-Nil
Agouza, Cairo

Subjects: 32,900 vols., 1lll periodicals

FAQO REGIONAL OFFICE FOR THE NEAR FAST

Box 2223

General Cooperative Society for Agarian Reform Building
Dokki, Cairo

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

Name:

Name:

Name:

Name :

Subjects: promotiun of international collaboration in the .
study of technical problems and the establishment
of a balanced program of horticultural research
at an interregional level.

INSTITUT D'EGYBTE
13 Sharia Sheikh Rehan, Cairo

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

INTERNATIONAL METEOROLOGICAL INSTITUTE
Cairo

Type: Regional, World Meteorological Organization

Subjects: meteorological rescarch and training for Middle
Eastern and African personnel engaged in
meteorological work

MIDDLE EASTERN REGIONAL RADIOISOTOPE CENTRE FOR THE ARAB
COUNTRIES

SL. Malaeb El Gamaa

Dokki, Cairo

Subjects: train specialists in ths applications of radio-
isoropes, particularly in the medical, agricultural,
and industrial fields; conduct research in hydrology,
tropical and subtropical diseases, fertilizers, and
entomology; promote the use of radioisotopes in
Arab countries.

NEAR EAST FORESTRY COMMISSION

¢/o0 FAO Regional Cffice for the Near East
P.O. Box 2223

Cario

Subjects: forest policy preview and coordination of its
implementation on a regional level; information
exchange and advice on suitable practices and action
on technical problems; make appropriate recommenda-.
tions to the twenty-one member countries.

NEAR EAST PLANT PROTECTION COMMISSION

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

Cairo

Subjects: matters relating to the protection of plant resources
in the region; fifteen member countries.
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UNESCO REGIONAL OFFICE FOR SCIENCE AND TECHNOLOGY
IN THE ARAB STATES

8 Abdel Rahman Fanmy St,

Garden City, Cairo

U.N. INFORMATION CENTRE
Sh. Osiris

Tagher Bldg,

Carder. City, Cairo
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APPENDIX VI

Recent USAID Projectsl/

lSource: USAID's prefunding project design documents, 1974-,

from computer information svstem "TEXT," a component of
computer information system "INQUIRE."
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Water (water budget, irrigation and reclamation hydrology,
and ecological impacts of these)
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