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PREFACE

In tesponse to.a réquest from the Government of the Arab Republic
Cof Egjpf, the Government of_Japén décided'to conduct a Master Plan Study
and Feasiﬁility Study of Priority'Sub—projects on North Sinai Integrated
Rural ﬁeveloﬁment éﬁd'entrusted-fhe study teo Japan International

Cooperation Agency (JICA).

JICA sent to the Arab Republic of Egypt.a study team headed by Mr.
Kazuniori Tamaki, Sanyu Consultants Ind., four times ffom‘April, 1988 to
July, 1989, '

The team held discussions with the officials concerned of the
quefnment_bf thé Arab Republic of Egypt and conducted field surveys in
North Sinai area. After the team returned to Japan, further studies

‘ware made and the present report was prepared.

I hope that this Teport will serve for the development of the
project and contributé to the promotion of friemdly relations between

our two countries.

I wish to express my sincerest appreciation to the officials
"concerned of the Government of the Arab Republic of Egypt for their

close cooperation extended to the team.

August, 1989

z%ilznné;nfékakfgfgrﬂizg%25fg;_*—
- KENSUKE, YANAGIYA

_ President
Japan International Cooperation Agency
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ABBREVIATION AND UNITS

" Abbreviation

' CAPMAS " Central Agency for Public Mobilization and Statistics
CICCAS o Cairo International Center for Consultation and
S + Studies :
DRTPC - Development - Research and Technologlcal Plannlng
_ : Center, Cairo University
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. -~ . Nations
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JICA . Japan’ Inteznational Cooperation Agency
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MPWWR : Ministry of Public Works and Water Resources
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SUMMARY

.~ BACKGROUND
1. Hisﬁorv of the Study

The objective of the Master Plan Study 19 to identlfy the
devalopment potentials of the North Sinai to select the priority
subprojects from various development components. Priority subprojects
.are formulated in short term development plan according to their urgency
.as well as in compliance with the Government's policy embodied under the
Second FiveuYear Plan (1987/88 1991/92) The integrated rural
Vdevelopment project is proposed based on the following goals:

e :To save import expenses on one hand and to promote export
. earunings by increasing. domestic agricultural output and by
V_improving productivity 1evels on the other.

e o To strengthen inf;astructure, 1ncluding improvement ot

- standards of l1ving, domestic water supply, road networks,

 ete.

- Tordisperse a part of the heavily concentrated population in
the Nile Valley and Delta to other areas which have
agricultural and other industrial development potentialj

Accofding to the state plan to the Year 2000, reclamation of 1.26
: million feddan of new agricultural land is underway, the major part of -
which lies on the western and eastern sides of the Sue? Canal, The M/P
Study Area, Which e 1ocated on the eastern side of Suez Canal,

encompasses the proposed area of development.

_THE STUDY AREA .

2. Location

: The M/P Study Area comprlses the low~1ying Mediterranean foreshore
, etrip extending to the northern part of the Sinai Peninsula, and the

area along.the eastern bank of the Suez Cenal as far as the Ferdan
~ Ferry, about 66 kmisOuth'of ?oft'Said.
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The Area extends between a vange of longitude from 32° 20 E to
34°15'FE and latitude from 30°40'N to 31°'15'N, The total area 1s about
3,220 sq.km, including water surface (674 sq.km in total) of Bardawil_.
and Malaha Lakes. The Avea includes Ismailia, Port Sald and North Sinai

governorates,

Governorate Land Area Lake Area Total Area
T (sq. km) (D (sq. km) (sq.km) - (%)
Ismailia 533 20.9 0 533 16.6
Port Said 354 13.9 24 : 378 11.7
North Sinai 1,659 65.2 650 2,309 71.7
Total Z,546% . 100,0 674 3,220 100.0

% 606,000 feddan

3. Population

Total population in the M/P Study Area is estiméted at about
161,000 (1986). About 80 percent of the total population is concentrated
in the northeastern coastal areas in and around El Arish. Agriculture
is the mainstay of this area, in which 20,000 households are engaged,
representing approximately 60 percent of the total number of households,

followed by 3,000 households engaged in fishery.

Governorate Markaz Population No,. of Households
North Sinail Bir El Abd 27,400 5,100
El Arish 67,600 12,500
Sheikb Zuwayid 24,400 4,500
Rafah 34,300 . 6,400
Sub~Total 153,700 28,500
Ismailia El Qantara East 7,700 1,600
Port Said Port Fouad - -
Total 161,400 30,100

4. Meteorology and Hydrology

The Mediterranean-type climate, which is comparatively mild,
prevails over the Area. Hot and dusty, southern or southeastern winds
locally known as "Khamseen" occaslonally blow in spring The lowest
temperature occurs in January when the average monthly mlnimum
temperature falls as low as 8°C., The highest annual rainfal] was
recorded at 300 mm in Rafah. Tt gradually decreases towards the west as

low as 33 mm in Ismailia, Rainfall predominantly occure in winter,

S-2
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Groundwater- is é%ailable in the areas of 1) Rafah/Sheikh Zuwavid,

2) El Arish, and_3) Rabaa/Qatia. In addition, small-scale aquifers are

scattered over the sand dune zones.

Rainfed~farming is practised in the

araé.between S$heikh Zuwayid and Rafah, where small cisterns called

"Harabat" are excavated to collect and store vainwater for livestock

watering uses.

5, "El Salam Canal Projeét

In the El Salam Canal Pfoject, the water source for the Area is

planned to convey the Nile water mixed with the drainage water from El

" §irw drain and Bahr Hadous drain.

The reclamation area under the El Salam Canal Project had Beén
planned to cov@r-about 44G,OOO feddan, of which about 185,000 feddan in
the Hussinia ana_Séuth'Port Said areas (western haﬁk.of the Suez Canal)
and about 255,000 feddan in the Tina Plain and Mediterranean Sea coastal

area (eastern bank of the Suez Canal),



6, Soils

1is lack pedological features indicating the soil

Generally, the soi
The Tina plain is a part of the Nile

development, under arid condition.
Delta, and the soils are derived from fluvio-lacustrine deposits of the

River Nile, with poorly~ drained, shallow groundwater tables, classified

as Typic Salorthids with clayey or loamy texture and a salic horlzon.

Sandy soils extend through southern Qantara East adgacent to the
Tina Plain, and the surrounding areas of the Bardaw1l Lake as flat or
undulating terrain. These are aecolian deposits without horizon
differentiation (Typic Torripsamments). Sandy soils with shallow water
table (Typic Psammaquents) are distributed in low-lying areas aréund“thé
Lake and inland Sabkha between sand dunes. Wadi EL Arish basin forms a
broad valley, and the soils have been developed from £luvial deposits,
Typic Calciorthids, as influenced from lime~-stone in the upétream.basin,

occupy the sandy terrain to the east of El Arish,

The results of land classification of reclaimability are as

follows:
Land Class - Area
(feddan) (%)
Class—~2 (arable) 79,700 13,2
Class—-3 {arable) 219,300 36.7
Class-& {arable} 134,600 22,2
Sub-Total 433,600 71.6
- GClass~-6 (nonarable) 167,900 27.7
Others {nonarable) 4,500 0.7
Total Land Area 606, 000 100.0

According to the land classification of reclaimability, no Class-1
land was found in the Area, however, Class-2 land exists éréund El Arish
area, the Rabaa/Qatia area and in the vicinity of the Tina Plain.
Class-3 land was found in sandy terrain with gentle unddlafion. In.
addition, Class—-4 land covers the area with steepér undulafion.
Accordingly, 71.6 percent of the total area, was found to be

reclaimable.
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7, Agriculture

 Current farmland lies mainly in the area between El Arish and
Rafah where annual rainfall reaches'200~300 mm, Fruits trees, -
- vegetables and watermelon are cultivated by rainwater and by

groundwater.

' Iﬁ the.Rabéa/Qafia area, vegetables, watermelon, sweet melon and
olive are cultivated under drip irrigation, making use of the
groundwater. While sand dune areas’ in the northern side of the highway
‘have not been exploited for farmland, only small scale dates palm
plantations exist in the intervening depressions. Natural vegetation in

the Area 1s fairly sparse.
3., Fisheries.

The Bardawll Lake is separéted_from the Mediterranean Sea by a long
sand'bar and its water surface is 650 sq.km. The lake is hypersaline
very shallow depth ranging from one to 2 m,  Sinece the beginning of the
20th, century, openings (Bughaz I- and 11) have been artificially
'gxcavated which made 1ake ,1shery possible by introducing seawater into
tﬁe Lake. Gilt head seabream, gray mullets, seabass for export are

caught from this lake,

The Halaha Lake consists of two hypersallne and very shallow water
bodies occupying 24 sq.km in total The lake area was formerly larger
'than at present ‘being adjacent to Port Fouad. By construction of the
new by-pass of Suez Canal in 1980-81, the western part of the lake was
filled:with:theldredged.earth and sand. The water level of the lake
rizses by 0.5 m in winter due to the northwestern winds and gales.
As the. results, the depressed areas in the northern Tina Plain are
wldely flooded.

'__In'both_lakés, the salinity of water rises rapidly in case that
~water circulation Betweén the lakes and the sea is obstructed,
therefore, maintaining the seawater exchange through the openings is
indispensable for keeping the salinity at safe level and for leading
fish fry into the lakes.
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9, Tourism

The Mediterfénean Sea and the Bardawll Lake coasts, beautilful

bird sanctuaries, historic legacy as well as oases in the
Tourism development

landscape,
desert are major tourism resources in North Sinai.

has so far been concentrated only in the coastal area between El Arish

and Rafah, and tourism facilities have been established in this part of

the NHorth Sinal Governorate.
10, Iunfrastructure and Social Services

There are two sources of potable water in the Area, i.e.{
groundwater and Nile water couveyed by pipelines. The area extending
from El Arish to Rafah mainly depends upon groundwater, and
desalinization plants have been established in El Arish and El Masaid
Potable water is provided through two pipelines up to E1l Tulul and to EL

Arish. Water lorries are used to supply the water in remote settiements

far from the pipelines.

A high voltage line for 22 KV was lnstalled along the highway,
covering the area between El Qantara East and El Arish., And small- scale

power plants exist in the major settlements.

A two-lane highway comnecting El Qantara East and Rafah via Fl
Arish serves as an artery in the Area. This highway has enough capaéity
for the current traffic volumes. Feeder roads branch off_towafds-the
lake or seashore as well as inland settlement from the highway. .Ferties.
crossing the Suez Canal, which are in a critical conditioﬁ'df'transport,
are presently operational at Ismallia, Ferdan and El Qaﬁtaré. A
domestic civil airport is located at El Arish and currently hosts two
round-trip flights from Cairo weeklf, during the summer moﬁths.
Microwave telecommunication is used mainly in government offices. .In.
1987, about 12,000 telephone lines are operational, equivalent to 7.4
lines per 100 inhabitants. . '

Primary schools and a few preparatory and secondary schobls éxiét
in the settlement areas., Health services are limlted in the Area, where
inhabitants rely mainly on a public hospital in El Arish or some other
health units established in large villages.

5-6



DEVELOPMENT PLAN

11, Land Reclamation and Settlement Plan
Owing to the extension of ¥l Salam Canal, totally 254,700 feddan of
land was proposed to be reclaimed for farmland (203,800 feddan in net

‘eultivation area) as below:

Land Reclamatirn Area ' Area (feddan)

gross net net/gross
North Tina Plain 22,300 16,700 0.75
- South Tina Plain - 60,000 50,600 0.84
south Qantara-East 22,900 _ 18,300 0.80
Kathib El Agramia "25,200 20,200 0.80
"~ (Sub-total) | (130,400)  (105,800)
Rabaa/Qatia 53,400 41,600 0.78
Hod Abu Samara 14,000 11,200 0.80
(Sub-total) - (67,400)  (52,800)
Bir EL Abd ' 10,000 8,000 0.80
Tofaha 4,100 3,300 0.80
North Salmana 12,000 9,600 0.80
South Salmana 9,100 7:300 0.80
Misfaq ] _ 5,000 4,000 0.80
(Sub~total) (40,200) (32,200)
E1 Mazar 6,700 5,000 0.75
EL Midan - . . 10,000 8,000 0.80
{Sub-total) (16,700) (13,000)
Total 254,700 203, 800 0.80

. The reclaimed.farmland will be allocated to settlers in three
categories, i.e}, 50 percent of total reclaimed farmland to smallholders
Including Bédouin farmers, 15 percent to graduates and 35 percent to
investors, And the total number of farming households will be 27,600 as

shown below:

: Categories Ne. of Households Population
Smallholders. 24,000 120,000
~ Graduates o 3,600 18,000
© Sub-Total - 27,600 138,000
Non-farming households* 4,900 ¢ 24,500
Total 32,500 162,500

% ¢ 15% of total households

S5-7



Tn addition, the existing farmland in E1 Arish and ‘Sheikh
Zuwayid/Rafah areas will be improved in its agricultural productivity

through rational use of groundwater etc.(vertical expansion),

‘12, Crop and Livestock Production Plan

The crops were selected among those which are currently grown in
the Area, or gave promising results in agricultural experimehtal
stations. Five different cropping patterns for newly.reClaimed areas
and one for exdsting farming afea are:prbpbsed as follows, taking igto'

consgideration the economic viability, demand/sgpply_balance ete.

CP-1 (Net cultivable area: 61 000 feddan)
The pattern for smallholders on flat sandy areas,. by
introducing olive as cash crop on 20 percent of the allocated

plot, with the rest to be covered by fodders, oilseeds and

vegetables,

CP-2 (Net cultivable area: 31,300 feddan)
The pattern for smallholders on flat ciayéy éreas by
introducing paddy for leaching once every three years, and the:
remaining two years for fodders, other grain crops and

vegetables,

CP~-3 (Net cultivable area: 39,900 feddan)
The pattern for graduates on undﬁléfing sandy areas in
medium-size farming units. Fot;y (40)-peréenf of.fhe'léﬁd is
covered by fruits orchards, another 30 percent is_planged with

fodders and diversified crops.
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CP-4 (Net cultivable area: 65,900 feddan)
The pattern for investors who establish livestock farms on
_undulating uandy areas. Fodder ¢rops and oll crops are

planted under a mechanized cropping system.

C?_S (Net.cultivable area:_S,?OO feddan) _

_The pattern for investors who establish fruits orchérds on
highly'uhdulating sandy areas. Fruits trees having better
._marketabillty dre planted under contour method with drip

irrigation.

QP&G fNet cultivable area' 59, 500 feddan)
A typical pattern recommendable to the existing farms in the
' area between El Arish and Rafah for 1mpr0vement of

cproductivity with a more rational use of the limited

gféun@water;
Farm Ty?e" Settlement = . o Characteristics
cP-1 . Smallholders Sand flats 011 CYops Sprinkler irrigation
e ' " Goats &
sheep
Cpmz'__'_ L o Clay flats Food.crops; Surface basin irri-
. : ; : " Fodder crop; gation
Cartlie :
. CP=3 Graduates : Sahd”undUn 0il crops; Sprinkler and drip
' ' oo lating " Fruits; irrigation
Cattle
| C?f&i S Investors I wo Livestock Sprinkler irrigation
CP-5 , oom ' : - _ Fruits Drip irrigation
CP-6 B .EXisting Sand flats Vegetables, Sprinkler and dxip
: . farmers = . Frults irrigation

vy
i
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Crep production from the ‘land reclamation area (203,800 feddan)_énd
the area between El Arish and Rafah (59,500 feddan)iin'the stabiliZed

year is anticipated as shown below:

Crop ' Cropped Area Production -

{feddan) (ton)- '
{Food Crops) o N
Rice 11,000 - 21,000 .
Wheat 8,000 11,000
Maize 2,000 3,000
Other food crops 2,000 2,000
{011 Crops) . : o
Sunflower 25,000 ' 23,000
Safflower - 8,000 -~ 4,000
Flax 8,000 4,000
(Vegetables) _ : - - '

. Tomatoes 16,000 120,000
Cucumber/Squash 12,000 86,000
Cantaloupe 3,000 o 18,000
French Bean 5,000 25,000 -
Other vegetables 12,000 79,000

(Fodder Crops) _ o L
Alfalfa 70,000 2,107,000
Fodder Beet 37,000 - 1,549,000
Sordan ' 28,000 922,000
Napier Grass 11,000 292,000
Other fodder crops 34,000 571,000

(Perennial Crops/Fruits) I
Olive ' 19,0600 , 64,000 .
Orange 5,000 37,000
Grapes 5,000 : 31,000
Apples 6,000 © 13,000
Other fruits - 47,000 - 95,000

Livestock species are goats/sheep for Bedouin sgttlgrs and.beef. _
cattle for other settlers, Groﬁp tending systems are adopted asié:pétt'
of livestock management, in order ﬁo Bave fearing'costs thropgh labaﬁf
intensive management, Combination of crop and livestock enables not
only to obtain high value-added agricultural products, but also to

supply manure for soil improvement of farmland.
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13, Irfigation Plan

The net cultivable area under the proposed land reclamation is
203, 800 feddan. The projected net irrigation supply per feddan is 8,900
cu.m/year, and the peak project irrigation supply is 37.6

cu.m/day/feddan which occurs in July

-Cropping Net Culti- Projeec Irri- Peak Project

Pattern’ vable Area gation Supply Irrigation Supply
- (feddan) (MCM/annum) - (MCM)
CP-1 61,000 . 499,5 68.9
ep-2 31,300 338.9 - 53,1
cp-3 39, 900 283.3 . 41.0
CP-4 .~ 65,900 654, 3 68.9
cP=5 5,700 37.1 | 5.6
Total - 203,800 1,813.1 237.5

(~ 88,7 cu. m/sec)

o The total 1r11gdtion water” requirement of the El Salam Canal
including the west baitk of the Suez Canal is 3,314.8 MCM/year This
water amount 1is available from the Mile water by mixing with the
drainage water of El Sirw and Bahx HadOus drains under ‘the condition

that the salinity limit of irrigation water is set at 800 PpPR.,

_ .Thﬁee irrigation methods, i.e., surface irrigation, sprinkler and
driﬁ iffigatibn will be applicable for the Area. Surface irrigation
_“will be. applied to the polder rec}amatlon area (Tina Plain) which is
covered with saline, loamy or clayey soils having top layver with low
'hydraulic conductivity

Inrﬁhe”deseft'reclamatien-areaIEOVered with sandy soils'having Tow
:moisture retentivity, on ‘the other hand, sprinkler irrigatiom will be
'applied for field crops and drip 1rrigation for orchards. Smallholders
will use movable sprinklers because they are less costly than solid

Vsprinklers.' Solid sprinklers will be used by graduates and investors.
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14, Drainage Plan

Saline soils in the Tina Plain require the initial.leaching:for
land reclamation. Drainage pump will be installed to drain excess water
in lowland. Open field drains with spacing of 25 m will be dug, which
will be replaced by pipe drains with spacing of 50 m dfter the
completion of reclamation stage. In sandy area, waterlogglng anq
salinity problems may arise from irrigation practice in low=-lying area

near Sabkha. The field drainage system with spacing of 100-150 m will be

provided.
15. Water Conveyance Plan

The El Salam Canal has reached up to 300 m west from the Suez -
Canal. The extension of the El Salam Canal to North Sinai is intended
to achieve an lrrigation water supply for the proposed land reclamation
area up to El Midan (203,800 feddan in net). Design of the canal
section in the Tina Plain was made based on the same eriteria adopféd td:
the west bank of the Suez Canal because of its simi]ar geographical and
soll conditions., This canal section will not be lined. For the canal
section in the sandy area, on the other hand, concrete llning will be

provided.

Cross Section of El $Salam Canal (Tina Plain)

g
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‘For crossing the Suez Canal, a siphon will be constructed by shield
driven method. The slphon has a total length of L 350 m. ‘Two rows of

: siphon, of which diameter is 5.3 m each, was sélected from the economic

viewpoint,
e ol o 1hrerﬂl€9W oottt
Qis.i'ahe | : C o |
Al - ahe = 0.60"
I ' . ; . ' L hydroulic gradient Eflo"-
DA ) o (I=O.6/i,350-o)
o . . Road- REE - :
- o : ' Suez Conal “1w7"’n\““r*—'—"~"~v—“—=—~”*
- A : = \ o
’: [\ S \._......_,_T__._../'{ F
. —‘.—'_.:-—_.—T"“—-—..__‘ o & ;
=330 T i i . | -47.)
‘- i=2/100 . ~ i=21/100,000 EL-24 .0m l :
R S . 1350"

PThreespumping stations ﬁere'proposod along the El Salam Canal,
i. e., two stations are. in the Tina Plain and one is at Tulul. In
addition, a pumping station was proposed along the Rabaa/Qatla Branch
oCanal at El-Moraiahrto_supply the water for Hod Abu Samara. Major
éppﬁrténant:étfuctures of the El Salam Canal are regulators aund bridges
whicﬁ cross the highway° The sluice off-take regulator equipped with a
bypass and an ovexflow weir was seleoted because of its reliability and

Low maintenance cost.-
lé.__Fiéhéries.Pian

o FiohefieS'coulé be continood with proper conservation measures for
Bardawil: and Malaha Lakes, ‘This can be realized by the protection of
opening, which plays a key role in exchanging and circulatlng seawater

: and migrating fish fry from the Mediterranean Sea. Permanent protection
' structure of the openings with a bxeakwater and embankments to prevent
the openings from sand deposit will be constructed in order to save the

annual cost of dredging. For the designing of the proper
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structure, tidal currents, wave conditions and siltation ete., should be

further investigated,

The western part of the Bardawil Lake (about 55 sq,km) will be
separated from the main body of water in order to_inqteasg fish catches
by introducing the effluent from irrigated land into'thi$ cdnfined _
portion. Hatchery facilities will be established to release fish fry.

Landing and marketing facilities will be improved at Nigila,

In the Malaha Lake, drainage water from the irrigated land in the
Tina Plain will be introduced in the lake in order to raise the
productivity and to dilute the saline water. With aquaculture
techniques, mullet and tilapia etc, will be raised in the fish ponds for

domestic markets,
17. Agro-industry and Marketing Plan

0il extraction plants. from olive and other oil cfops,
slaughterhouse with cut meat plants and'ice~making plants that pfeServe
fresh fish as well as fish meal plants will be established in the Area,
Marketing facilities in the Area will be also improved in order to
increase the value of products and to create the employment
opportunities. These plants will be constructed at the center of raw
material production area or along the highway because they require water

and electricity supply as well asg efficient transport system..

The following agricultural products and its values are expected in

the target year,

Products Production | Value .
(ton) (1 GOOLE}
Olive 01l 10,307 _ 49 475
Edible 0i1 8,775 : 26,624
Flax 011 (boiled oil) 1,010 2,301
Beef Cut-Meat 15,094 135,846
Goat /Mutton Cut Meat 7,222 54,165
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18, New-Community Development Plan

At present about 161,000 persons live in the M/P Study Area and
additional 270,000.pe£éohs will be settled, consequently 500,000 persons
will 1ive in the Arealin_Year 2000, ELl Arish will be continuocusly
develoﬁed as a growth pole for the progress of the North Sinai region
followed by Bir Bl Abd, Sheikh Zuwayid and Rafah etc., El1 Qantara Rast
New Cémmunity has a role as the main base for agriculture, services and

industry of the Northwest Sinai region.

Small settlements diepersed alongside the highway such as Balouza,
.Rabaa, Nigila, and El Khlrba will play the role of service centers in
the course of the land reclamation and settlement 4in the ad;acent areas.
These small settlements will function as marketing bases of agricultural
and fisheries products as well as a supporting function of newly

developed agriculture, fisheries, and tourism.

. The scale of'setilement-for'the land reclamation areas will be set
at a population of &,000-5,000 per village, with 750-300 househelds,

~ where middle level facilltleb and services will be provided,
19, Infrastrdcture and Social Service$ Plan

Major social infrastructure of new community comprises domestic
' water supply, sewerage, electricity, telecommunications, and roads,

Potable water will be supplied to all villages by means of a network of
| water supply pipelines and elevated tanks. Average consumption per
capita 1s 150 litter per day. WNamely, the village holding 4,000
population requires 600 cu.m of water per day. The source of the water
'fofithe-Afee is the Nile water., New potable water supply pipeline with
1,100 mm diameter to Refah was proposed in addition to the existing
-pipelines. A water purification plang will be established at El Qantara
East._ For sewage treatment plant, oxidation pond method will be
adOpted.



Electricity will be supplied to all villages, not only for domicile
but also for street lamps and agro-industry and marketing facilities.
etc., Average capacity per household correspond to about 1.6 KW, A
thermal power generating plant will be required-in'line with an increase

in electricity demand of the pumping stations in the agricultural

development.

Road network system will be consolidated to facilitate the
transportation of farm products and input-materials and to link all "
villages with a new road network. Although the existing highway still
has sufficient capacity to absorb additional traffic, a longuterm
development strategy will include expanding the width and separation of
counter traffic lanes for the highway. Moreover, the necessity will
arise to construct a transport tunnel for crossing the Suez Canal, as
the capacity of existing ferry transportation reachés nearly saturation

due to the augmented traffic between North Sinai and the Nile Delta.

In addition, social service facilities such as educational, public
health facilities, mesque, social welfare, telecdmmunication, security

and community activities ete. will be provided in each community, -
20, Tourism Development Plan

The previous study on tourism development in the North Sinai
concluded that coastal areas of the Mediterranean Sea had a potential
for tourism development owing to the favourable climatic conditions and.
landscape. 1In the M/P Study, El Ruag Bay in the Bardawil Lake was
selected for the recreation resort area development because of its
easiest accessibility and beautiful landscape. The Mediterranean Sea
coastlines from Port Fouad to Rumana and from E1 Masaid to Rafah vere
also confirmed of its development potentials as well, These areas can
be developed as a recreation resort for local people and tourists from
other regions of Egypt after constructing road systems and ledging and
recreational facilities, E1 Zaraniq lagoon at the eastern end of the
Bardawil Lake is world famous for migratory birds. Ruins of the_Greék
and Roman era distributed in the Tina Plain ete, will be excévated and
preserved, The tourism development should go simultaneously with the

development of Infrastructure and social services of the: region,

5-16



21, Supporting Service Plan

A watef users' association will be organized for maintaining
terminal irrigation facilitles and countrolling water utilization in the
Area. Existing'cooperatives will be strengthened to facilitate group
marketing or to help extend the more advantageous production activities
for farmers, Agricultural Development Center will be established

for diffusing modern irrigated farming methods among settlers.

As regérds fishery, aqﬁaéulture center at the Malaha Lake and
. coastal fisheries development center at El Arish will be established to
give a technical support, and fishermen's cooperative associations will

be organized to protect fishermen's interest.
22, Environmental Impact

The implementation of the proposed subprojects would significantly
alter the existing natural and socio-economic environment in the Area.
Environmental impact to be accompanied with the implementation involves
_not ouly negative factors that requ1re careful countermeasures but also
positive_factors. In other words, each subproject would contribute to
increasing the inéqme of inhabitants and promoting naticnal economic
activities in terms of réstofation of the Area which had once been

destroyed during a series of war.

An improvement is expected in micro-climatic conditions in the
Area by reclamation works which make undulating topography flat and
provide farmland_surrounded by windbreaks. At the same time,

periphefies of mobile sand dune zone will be protected by vegetation,

| Pfévehtioﬁ_qf water pollution in the Bardawil Lake is of critical
- importance. The Bardawil Lake is the only lake in Egypt which has not
been polluted yet, therefore, it was app01nted as the nature preserve
area by the Prime Mlnister s Order No.1429 in 1985. Most important is

Bl Zaraniq lagoonrlqcated at the eastern end of the lake, known as the
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place where migrant birds such as flamingo fly. According to the
ecological investigation conducted by Al Azhar University in association

with GAFRD in 1986, useful sea fishes such as gray mullet,seabass and

gilthead seabream are growing in the lake. Environmental conservation

will be ensured by preventing the ,iltétion of the openings by.
construction of permanent protection. structure of the openings for .
better circulation of seawater in the lake, Agricultural effluence in

the lake is only permitted into the confined western part,

Through the El Salam Canal, the Nile water mixed ﬁith drainagé'ffom
El Sirw and Bahr Hadous drains will be'introducéd in the Area. Mixing
the drainage water would worsen the quality of the'canAI water,
especially in terms of BOD, DO, and salinity. However, this effect;ig

estimated small unless heavy metals and toxic chemicals are contained.

The Area is not infected by schistosomiasis at'?reSent; Imprbpér-
maintenance of the canal would cause the stagﬂatioh'which results in the
spread of malaria and schistosomiasis, therefore, the careful water
management under proper maintenance of the canal to control the number

of snails is required, particularly in the Tina Plain,

Extension of intensive irrigated agriculture woul&_alter'ecdsystém
of the Area. Agricultural chemicals may necessarily.be used_tb control
pests to achieve the target yield. Organic chlorié”énd'ﬁhoSPhérated
chemical have a strong residual toxleclty and causesfdamagas:to land and
water—borne lives, Utilization of chemical should, theféfore; be

minimized and a comprehensive pest control system should be'intfoducedq'

Moblle sand dunes are widely distributed in the Afea, causing
serious damage to the communities and infrastructure. Currently, sand
dune fixation by means of plantation of acacia and casLor bean is .
studied by MOA and DRI, 1In addition, the project enyisages to
contribute to sand dune fixatibn by expanding crop coverage ﬁiﬁh
farmland reclamation and by making researches on wind and sand control

methods in Agricultural Development Center.



The ancient commercial road known as MHorus Road" had been pilerced
in the Afea and historical treasures had remalned in various places such
ae Tel Ei'Farma in.the Tina Plain. Therefore, the detailed
iﬁvespigation_shqqld be conducted in close cooperation with Department

of Antiquity, Ministry of Culture prior to the jmplementation.
23. Project Implementation Plan

implementation of the M/P 1is planned in a phased manner since

various development components are included as follows;

In the short-term development plan, the El1 Sa]am Canal will be
extended up to. El Khirba and South Tina Plain land reclamation covering
60, 000 feddan and ‘Rabaa/Qatia area land reclamation covering 53,400
feddan, which are located close to the starting point of E1 Salam Canal
extension and expected to yield more rapid benefits, will be completed
by 1997 In addition, 1mprovement of existing agriculture in the areas
between. El Arish and Rafah, and improvement of fishing port in the
Bardawil Lake as well as the detailed investigation for the protection

of openings are included in the short-term plan,

In the:medium—term development plan, land reclamation centering Bir
El Abd (124,000 feddan)}), in parailel with the extension of the El Salam
Canal will be completed by 2002, Also establishment of a fishery ceanter
at Nigila in the western part of Bardawil Lake and an aquaculture center
at the Malaha Lake as well as improvement of marketing facilitles are

included in the mediumﬂtermiplah.

“In the long-term development plan, which consiste of El Salam Canal
extension and land reclamation in El Mazar and El1 Midan (16,700 feddan),
as well as construction of fish ponds in a part of the shallow water in

" the vieinity ef.Melaha Lake will be completed by 2005.
“To cope with the large-scale land reclamation, Agricultural

Develbpmtnt.Center will be established by the year of 1993 to give a

technical support to the farmers.
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. Fiﬁanciﬁg preparation including those that introduce foreign
currenciés will.bc'implamented'duriﬁg the period of the Second Five-Year
Plon’(l98?/88~1991/92), in order to lead the whole project to success,

24, Projecc Cost

The total costs of the Projéct estimated in the M/P are as follows:

Component Amount
: (miilion LE)

Agricultural development : 2,794

(including ‘social infrastructure) :

Fishery Development _ : . : 50

Agro-industry Development : _ LR 79
__Total . 2,923

An additional amount of 1, 700 million LE will be provided for the
road network, a tunnel under the Suez Canal, and new thermal power
stations. On the other hand, tourism development projects will be

covered by the private sector.
25, Priority Subprojects

Among the subprojects proposéd for the short-term development plan,
'priOIity subprojects were selected in accordance with the urgency,
importance and effect on other components based on the national
development policy, i.e.,-l)'to increase productivity, 2) to create
émploymcnt:opportunitiés,:3) to improve living standards of inmhabitants,
and 4) to rediStribute the dense popolatioﬁ from the Delta to new land.

In the selection of the priority subprojects, tourism development
would be excluded from the viewpoint of increase in productivity, From
the aspects of balancing the regional gap and redistributing the
population, the develOpment projects in the area between E1 Arish and
Rafah where the population denaity is relatively high, would be exclude.
Meanwhile, fishery development is Inferior to agricultural development

in terms of absorbing population.
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Consequently, agricultural development through extension_of the El
Salam Canal will have a tremendous significance on national development
with anticipated effects.to be brought about by in¢feased égricultufal
production such as increase iﬁ food sélfnsufficieﬁcy,_prdmdﬁion of

procesging and marketing industries ete.

Apricultural development, 1.e., land reclamation and settle@ént to
be carried out in the shortﬂterﬁ plan is 113, éOO-feddan of Sduth.Tina
Plain and Rabaa/Qatia area . The feasibility study for the South Tina
Plain of 60,000 feddan has been completed by PPU/GARPAD Thereforc,.the
feasibility study will be conducted for the land reclamation of 53,400
feddan in Rabaa/Qatia area as well as the El Salam Canal éxtension,
Proposed alse are plans for new-community developmenr. agr0windustry and
marketing facilities necessary for the integrated agricultural
development. All these plans will be subjected to- inveatigation for

technical and economic viability
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© CHAPTER 1. INTRODUCTION






1.1, General

This is the report for the Master Plan Study on the North Sinai
Integrated Rural Development in the Arab Republic of Egypt. The
Government of the Arab Republic of Egypt requested technical
cooperation on the master plan study and on a feasibility study for
the selected priority subﬁrojects to the Government of Japan in
1986.

In response to the above requeqt, the Scope of Work was signed
on'November 2, ‘1987 by Mr. Mohei El Naggar, First Undersecretary of
the Ministry of Developmenﬁ, New Communities, Housing and Utilities
(MOD) and Mr. Isamu Sakane, Team Leader of the S!W_mibsion of the
Japandntgrnational Cooperation Agency (JICA) on November 2, 1987.

'Thg'Government_of‘Egjpt éstaﬁlished'the steering committee
compdsed of.mémﬁers-from MOﬁ,TMPWWR, GARPAD and GAFRD, etc., and
Dr. Osman Badran of MOD was éépointed as a chairman. Meanwhile,
JICA assigned a study team to conduct the 'study and an advisory
.group composed of 4 experts from the Ministry oqugriculture,

- Forestry and Fisheries (MAFF)_of Japan to follow up the study team

and Mr.. Isamu Sakane was chosen as leader: of the advisory group.

The'study comprises the master planning and the feasibility
study, and the fiéld.survey for preparing the Master Plan was

-conducted during the perlods, as shown below;

Phase 1 Survey April 8, 19838 -~ May- 4, 198§
Phase II Survey  June 27, 1988 - August 18, 1988
Phase III Survey  October 12, 1988 - December 28,1988

The Study Team prepared the Master Plan after reviewing and

analyzing the results of the field survey and the data collected,



The Master Plan covers the wh
in North Sinai and aims at the compt¥

region consisting of various components.

ole areé from Suez Canal to Rafah
ehensive:dEvélopment in the.

Major development

components are as follows

1)

2)
3)
4)
5)

Agricultural development

Agro~industry and supporting services
New-community development for settlers
Inland fishery development

Tourism development

In the course of the Master Plan Study, the development

potentials for the respective component were 1dentified by mainly'

reviewing the existing data and information, Furthermore, the_-"

impact on environment was qualitatively assessed based on the

existing data. Finally, the implementation programme of the

development plans was formulated considering the priority of the

subpfojects of each component.

The Interim Report on the Master Plan Study was prepared by the

Study Team and submitted to the Government of Egypt in Cctober,

1988,

After discussion with the steering commlttee, the Study Team

selected the following package of components as priority subprojects

to be studied on its technical and economic feasibility,

El Salam Canal extension up to El Khirba including a
siphon crossing the Suez Canal ' o :

Land reclamation of the Rabaalqatia'éréa, which includes
new~community development, agro-industry and supporting
services,



1) Steering Commitiee

Name

Present Post

Prof. Dr. Osman Badran
Eng. M. Abdel Fatah Mohsen

‘Eng. Mohei El Naggar
Dr. Salah El Zarka

Mr. Ibrahim Nagib

Eng. M. Tag E1 Sahley
- Eng; Salah Abou El Ezz
Eng.-Amina'ther

Dx. Fathy Sakr

Eng., Helmy Ibrahim

‘Dr, Samir Nﬁgmdush

.Eng._Tawfik'El'Hahfuky
M. Abdel: Monem

~ . El Kotoutry
Roshdy Fahim

Eng.
Eﬁg.
Eng. Taher Yossef
Eng.lMedhat-Seif

Mr; Anwar Salama

_?rof{ Dr. M. Khairy Moursy
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Mr, Fouad Zatun

Eng. Hanan Akel
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Chairman of the Steering Committee, MOD
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Committee for Reconstruction (ACR), MOD
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Fishgry Consultaut, MOD _
Advisor of the Steering Committee, MOD

Chairman of 'the Studies and Researches
Organization, MOD

General Difeétor of Central Organization
MOD
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Physical Planning (GOPP), MOD

Economic Consuitant GOPP, MOD

Fjrst Undersecretary of Ministry of
Public Works and Water Resources {MPWWR)

First Undersecretary of General
Authority for Rehabilitation Project and
Agricultural Development {GARPAD),
Ministry of Agriculture and Land
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Undersecretary of Central Agency for
Mobilization and Statistics (CAPMAS)

Chairman of Sinai Development Authority
(SDA)

Undersecretary of Sinal Development
Authority (SDA)

Chairman of General Organization of
Fisheries

Undersecretary of Ministry of Tourism
(MOT)

Egyptian General Petroleum Corporation

Prof. Food Technology, Faculty of
Agriculturg, Cairo Univorsity

North Sinai Governorate {NSG)
Port Said Governorate (PSG)

Rapporteur




2) JICA Study Team
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- Mr.
Mr,
- Mr.
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Mr.
Mr.
Mr,
Mr.
Mr.
My,

Kazunori Tamaki
Kazuo Nakabayashi
Hiroshi Moriyama
Toshihide Shibata
Masamichi Watanabe
Hironori Takahashi
Yﬁtaka Nozaki

Kazumi Iida

Michimasa Umesato

Mitsutomo Anai

Leader - o
Soil &'Land:USe (Deputy'Léader)

Irrigation & Drainage

Agronomy

Faéility Design
Meteorology & Hydrology*
Regional Planning
Fishery

Tourism

Agro—Economy/Pfoject Evaluation




1.2. Social and Economic Backgrbun&
1.2.1, Population and Agricultural Land

A is fair to say that the largest problem that Egypt faces now
;is the population increase. Any soclal and economic problem can be

cited in_connectlon with the pbpulation.

~ According to the statistical data by CAPMAS, population in. 1977
was 38.8 milliqnnwhich had increased to 51.3 million by 1987.
Average Annhgl_rate of increase is estimated at 2, 8 percent (refer
to Table 1,2-1). However, working away from Egypt to the Arab

countries have been reduced year by year.

_ Heanwhile, the existing cultivated area.in Egypt is only about
3 percent of the total land, which is developed exclusively along
the River: Nile. Looking into the ratio of population to culeivated
'land, whlch is én important index for studying on demand and supply
of foody cultivated land per capita in 1986 was 0.12 feddan and has
been decreasing year by year (Table 1.2-2). ‘This figure indicates
that land reclamation has not kept up with high population increase
including homemcoming poyulation from Arab. countries.- Tt is
considered that shortages in cultivated land in proportion to the

ponulation willl become more critical in the future.
' 1.2.2, Food Self-Support "

_ Basically, Egypt dis an -agricultural country. About 56 percent
of the. pOpulation lives in rural area and. 34 percent (1983/84) of
the labour force 1s engaged in- agriculture. However, the ratio of

.food selfusupport has shown a downward trend

Thefstagleffbodaof Egyptian is wheat of which annual.
tonsumption is reaching 180 kg per capita, On the other hand,
domestic production of wheat was only 53 kg per capita in 1987,



rasulting in an annual increase in the amount of imports for wheat,
maize, dalry products and meat. Thus, dependence on foreign

countrles for food supply has increased against a background of

rapldly increasing population.

1.2.3. Agriculture in Egypt

Agricultural production accounted for 31 percent of GDP in
1974, but decreased by 17 percent in 1984/85, which is the lowest
growth rate compared to other sectors because agricultural
production has not been increased in Egypt. Agricultural éxports~
accounted for 12.5 percent of the total value of export in 1987, up

from 6 - 8 percent before 1987,

Meanwhile, food imports accounted -for 30 percent of.the total
imports (Table 1.2-3). 1In 1987, the amount of food imported was- 3.1
million LE while 0.38 million LE of agricultural export (Table-
1.2-4), which indicates a large gap despite Egypt being an
agricultural country. The trade balance for the latest 10- ‘years has

shown a consistent deficit.
1.2.4, Agricultyral Production .

Change in cultivated area for the principal crops are.shown_in
Figure 1.2-1, which indicate that there have been no remarkable
changes since 1974, Production of the seven major crops has been
stagnant or even decreased. However, a gradual increase in planted
area for fruits should be noted, The Government of Egypt has
controlled to planting area for selected ‘crops such as cotton,
sugarcane, wheat, etc., in order to secure a certain amount of-
production. The governmental control is not applied for fruits
production, accordingly the farm gate price of fruits s higher than
other crops, resulting a gradual increase in the cropped area .in

recent years, as well as vegetables (Table 1.2-5},



Change in the number of livestock 1s stagnant as shown in Table
1,2-6 and the number of sheep which is the most important meat for
_Egyptian has been decreasing. The reason why the number of
1ivestock has not increased is the competition between crop

'production and animal réiéing on the limited agricultural land.
1.2.5. VFive-Year Plan

The new series of Five-Year Plans began in 1982/83 and the
Second Five-Year Plan (1987/88 - 1991/92) is proceeding at present,

The principles ore outlined below:

(1). Raising the capacity of the Egyptian economy
(2)-'S£réngtheniug the physical and social infrastructure

(3} Achieving population - location balance-

Itéﬁ (I)'iﬁoludes'an_increase of production and productivity in
each-sector and raising the Egyptian economy is planned by means of

an increase in agricultural production and exports.,

As for item (3), it is recognized that population growth has
,beCome;oficritical importancé,_and”a'strategy is planned to
redistribute'populafion into more spacious area where agricultural

and'otherfindostries'can beé established.

‘Table 1. 2-7. bhoos public sector investment in the Second

_ FiveuYear Plan as compared with that in the First Five-Year Plan.

As. for ‘the agricultural sector, ‘investment is increased by 100
million LE but unchanged for irrigatiocn and drainage sector. Table
1, 2 8 indicates the target planting area and production for the main
crops’ and Table ‘1.2-9 shows the expected food self-support, in which
43 percent of wheat demand.ls expected to be domestically produced

~while 57 percent will depend on imports.
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. Table 1.2-7. Public Sector Iﬁvestmgnt

(unit: Billion LE)

First Five-Year Pian'Second-Five;Yea:_Pién

Ecoﬁomic Sectors Value i Vglﬂe  2
Commodity Sector 13.0 . 47.8 14.6 52.4
Agriculture 0.8 2.8 0;9. 3;1
Irrigation & Drainage 1.4 5.1 1.4 "Sfl
Industry & Miniﬁg ' 6.1 22.3 _5f8. 20,8
Petroleum 1.4 70 S 1Y 4.9
Electricity 2.6 9.7_ _ 4.8 17.1

7 Construction:'_ 0.7 . 2.8 0.6 2;3'j
Production Servicés Sectors 8.4 30.9 - 5.5 19.9

' Tfansport, Communication & 7.2 _26;6x~ . 4.7 | 16.9
Storage ' o : L
Suez Canal 0.4 1.4 0.3 0.9
Commerce | 0.4 1.6 0.2 0.8
Finance & Insurance 0.1 0.3 0.1 0.5
Tourism 0.3 ';{0 0.2 0.8
Social Infrastructurae Sectors 5.2 19,2 7.7 0 2747
Housing 0.3 1.0 0.2 0.6
Public Utilities 2,9 10,7 4.0 14.4
Education 0.7 2.7 1.6 .5.9
Health 0.5 1.7 0.8 2.9
Other Social Services 0.8 - 3.1 1.1 3.9
Total 26.6 97.9 27.8 1100.0
Investment Expenditure 0.5 2;1 : 0;7 - .
& Unallocated Reserve : o :
Grand Total 27.1  100,0 28,5 -

Source: Summary of the second Five-Year Plaﬁ-(1987/88—1991/92}1

-]12-



Table 1.2-8, Areas Targeted for Most Important Crops

(unit: 1,000 fed, 1,000 tons)

Expected (1986/87) - Target (1991/92) Annual Giowth

, ) ~ Planted . . Planted o : Planted
Crop Area  Production Area  Production  Area Production
Wheat ) 1,294 2,188 1,540 3,120 3.5 7.3
Barley 170 193 175 215 0.6 2.2
Maize 1,632 3,206 2,562 6,201 9.4 14.4
Fine Maize 403 633 100 161 26.4 3.0
Rice ' L1440 2,667 1,139 3,257 0.1 4.1
Fava Beams 335 364 370" 451 2.0 4.4
Lentils 3 27 7 19 e 77 31.2 32,3
Other Legumes 74 56 79 63 1.3 2.4
Cotton 1,055 1,097 1,180 1,413 2.2 5.2
Flax =~ 45 . 130 46 139 0.4 1.3
Groundnuts 38 26 55 50 7.7 14.0
Sesame 2 12 45 20 9.1 10.8
Soybeans | 115 137 160 198 6.8 7.6
Sugarcane 280 10,358 267 1,161 1.0 1.5
Sugarbeet .52 835 58 1,023 2.2 4.1
Vegetables 1,405 11,936 1,177 11,236 3.5 0.5
Onfons T I 82 1,153 . 8.7 9.3
Permanent Clover =~ 2,102 ~  NA 998 WA . 3.6 NA
Feed Clover 1,000 NA 301 NA 0.6 NA
Other Fodder =~ 267  NA 700 NA 1.6 NA
Pruit 50 3,163 60 4,450 5.2 7.1
Datry = ' - 2,475 -~ 2,820 - 2.5
Meat (Livestock) ' - 406 - 470 - 2.9
Meat (Poultry) -~ 223 - 281 - 4.7
Eggs . - 13 - 175 - 4.1

Fish = . R 236 - 350 - 8.2

Source: Secbﬁd'Fiﬁe—Yeér.Plan
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Table 1.2~9. Quantitative TFoods Balance

(unit: %)

1986/87 1987/88 1991/92

Domestic Import Domestic Import Doﬁésﬁié Iﬁpért'
Wheat | 3.0 69.0  33.0 67,0 43.0  57.0
Barley 97.0 3.0 100.0 0.0 100.0 0.0
Maize 63.0  37.0  75.5 245 90.0 10.0
Rice 100.0 0.0 100.0 0,0 100.0 0.0
Lentil 25.0  75.0 27,0 73,0  88.0 12.0
Cotton 100.0 0.0 106.0 0.0 100,06 0.0
Groundnuts 100.0 0.0 100.0 0.0 100.0 0.0
Sesame - 37.0 . 63.0 ,'38;0 . 62{0. 45;0 ' _SI:ﬁ
Sunflover 1000 0.0 100.0 0.0 100.0° 0.0
Soybeans 100.0 0.0 100,0 0.0 100.0 0.0
Sugarcane 100.0 0.0 160.0 '0,0 E 1(_)0._0 0.0.
Sugarbeets 100.0 0.0 100.0 0.0 100.0 0.0
‘Fresh Vegetables 100.0 0.0 100.0 0.0 100.0 0.0
Onions 1000 0.0 100.0 0.0 100,0 0.0
Fruits/Dates 100.0 0.0 100.0° 0.0 100.0 0.0
Fresh Milk 100.0 0.0 100.0 0.0 100.6 0.0 .
Fish 75.0  25.0  77.0  23.0  85.0  15.0
Meat (Red/White)  75.0 25,0  74.0 _ 26.0  70.0  30.0
Dairy Products 76.0 24,0 79.0 2.0 84,0 16.0 -
Refined Sugar 58.0 42,0 58,0 42,0 . 60.0 - 41,0_ *

Edible 01l 24,0 76.0  25.0  75.0 28,0 . 72.0

Source: Second Five-~Year Plan, 1988

-14-



1.3, Existing Development Plans and Surveys

Several master plans either for comprehensive development or for
partieuler sector development have been already prepared by various
ageneiee and heve presented the development potentials, while most plans
'have not been practically realized. In this M/P on integrated rural
development in North Sinai, the development potentials were identified by
reviewing the existing dita and information and by field suxvey on the

following.components.

Agriculﬁﬁrel development

Inland fishery development

Agrc 1nduetry and marketiugl

- NeWTcommunity.development -

v

Tourism development

~15-



1)

2)

3)

4)

3)

6)

Table 1.3-1 Existing Development'Pl&ns & Surveys

General

- Sinal Development Study (Phase 1), Dames & Moore, ACR/MOD,
1985

- Sinai Development Plan, DRTPC/Cairo Univ., & MIT, 1982

Agriculture

- Preliminary Feasibility Study for Réclamation,'Cultivatioh
and Reconstruction of Lands in North Sinai RLGWA/GARPAD,

1984

- The Overall Plan for Development of Coastal Strip, El
Arish-Shelkh Zuwayid-Rafah, CICCAS/GARPAD 1984

- Land Master Plan, EuroconsultuPacer/GARPAD,.1986

- Tina Plain Development Project Peasibility Study,,--
PPU/GARPAD 1988

Fishery

- Bardawil Lagoon Development Programme, France
Agriculture, GAFRD, 1983

- Ecology of Bardawil Lagoon, GAFRD, 1985

- Study of Bardawil Lake, CPi, 1988

Water Resources

- Water Master Plan, MOI (MPWWKR)

- El Salam Canal Projecf, F/S Report, MOI (Mpwwﬁ)

- North Sinai Water Resources Study Report, RIWR/MPWWR,
1988

City Development

- Structure Plan for El Arish City Report GO?P/NOD 1987

- Planning Projects of Bir E1 Abd, Nakhel “E1 Hassana and
Related Areas, NSG, 1982 5

Tourism

North Sinai Structural Plan & Tourism Study, EGYPTEAM/MOD, 1987
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2.1,

2.1.

Location and Topography
1. Boundary of the Study Area

Thé'Study'Aréa_Comprises the low-lying Mediterrangan Sea

foreshoreistrip.and'the area lying aleng the eastern bank of the

Suez Canal,up t0 the Ferdan ferry which is located 66 km south from

Port Said. The. area further south of the Ferdan ferry comes within

the East=Bitt9r Lake Project. A narrow belt 3 km in width along the

eastefﬁ bank of the Suez Canal is excluded from the Study Area

because it falls within the juriédiction of fhe Suez Canal.

" The Study Area extends in 32°20' - 34°15'E of longitude and
30°40' - 31°15 N of latitude. The total extent of the Study Area is
3,220 sq.kﬁ including 674 sq.km of Malaha and Bardawil Lakes. The

Study Aréa'extendS'over three governorates as follows;

Govétﬁé%ate Land Area Laké'Areé Total Area
S (sa.km) (1) (sq.km)  (sq.km) (%)
Ismailia 533 20.9 0 533 16.6
‘Port Said 354 139 24 378 11,7
North Simai 1,659 _ 65.2 650 2,309 71.7

Total S 2,546%  100.0 674 3,220 100.0
% 606,000 feddan '

The Sﬁ&dy'Area can be divided into the following two divisions

by the natural and socioceconomical conditions (Figure 2,1-1),

‘Western Division

The elevated area highér than EL.25 m is generally comprise of

undulating sand dunes and has no important water resources, so that

iﬁ is exdlhdédfftoﬂ‘the.Study Area. However, the areas of Hod Abu

Samara and Kathib E1 Agramia with an altitude in the range of
“EL.25 m to EL.40 m are included in the Study Area because of their

,favoufable gently undulating topography.

~17-
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2) Easterh Division

The land lying along Wadi El Arish, where irrigated agriculture
is'practised, is inciuded in the Study Area. Wadi El Arish, with a
catchment area of about 22,000 SQ,km, is the largest dry arroyo in
the Sinai Peninsula, however, most of the catchment afea is located

.outsidé of the.Sﬁudy Area, Although there are several storage dam
sites in the catchment area, ihe Storage dam project to convey water
.to.the El Atish area seems to be economically unfeasible as the
poteﬁtial dam'sifes are located too far from.the'El Arish area.
Therefore, the'storége dam projects are not considersd in the course

of the Master Plan study.

In the“bbaétal strip of the El Arish-Rafah areé, there is

: agrichltﬂrél”lahd in progfess utilizing groundwater for irrigation.
The aﬁnual_rainfall amounts to between 100 mm and 300 mm and rainfed
agriculfufe whiéh is characterized by orchard fruits such as peach
and almond is-practised at'the_south'of.the irrigated farmland.
Rainfed fa:ﬁlénd in the El Arish—Rafah area, where the maximum

grbund élevétion is around EL.B0 m, is included in the Study Area.
2,1.2. Bardawil Lake

The lake is separated frdm the Mediterranean Sea by a long sand
bar and is abbutVSO km long with a maximum width of 21 km. It's
area isfappréximaﬁely“ﬁéﬁ sq.kﬁ and the depth is generally 1 - 2 m
(Figuré_201—2). Nd'tiver or drainé'floﬁ into the lake. The average
annual, raiﬁféll-in the 1ake-is about 80 mm while the mean

evaporation is aésumed to be 1,500 mm per vear. Formerly, the lake
:was a natural depression covered with salt crusts for centuries.
And.itlis assumed that from time to time the sea waves broke the
sanﬁ'béf and flooded the depression during storms. The breaks of
the bér'wére'siited'up rapidiy and the dépression dried up again.
‘Early this century, people made openings in the bar to flow seawater

_intofthé’dépreésion and commenced fishing in the lake,

-19-



Over 3m

Figure 2.1-2.

MAP OF DEPTHS

2-3m 1.9-2m

&

[~ 1.5m 0.2-1im

(| ——]

Outline of Bardawil lLake

Llhder 0.2m

L]

ml_

:

oy

N

=4

\

39,000-40,000ppm  41,0G0-43,000ppm

=

MAP OF SALINITY ZONATION

44,000-46,000ppm

Cver S0,000fapm

Source : Bardawil Lagoon Development  Programme Interim :Rehort
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' Cﬁrrentl?g the lake has two man-made openings (Bughaz I and
Bughaz II) to premoteiaeawater exchange. The openings aré about
300 m wide with a maximum deﬁfh'of's - 6 m. The salinity in the
lake 1s kept at 40,000 ~ 45,000 ppﬁ. It rises easiiy when the
openiﬁgs aré narrowed by silting. In 1971 and 1979, one of the
opeﬁings was silted.’ The salinity rosa'uﬁ to 70,000 ppm, and
120,000’ppm'in particulér sections of the lake. ' Consequently, the
.quantity-of-fish production.in-the lake drastically decreased.

2.1:3. Malaha Lake

Malaha Lake consists of two hypersaline and very shallow water
bodies occupying 24 sq.km totally in the northern part of the Tina
Plain, The northern water body, (the North Lake) has an area of
approximately 14 sq. km with. an extremely shallow depth of 1,0 -

1.5 m.  The southern water body, (the South Lake) has an area of
approximately 10 sq.km and is also extremely shallow with a depth of
1.0~ 1.5 m. '

The area of Malaha Lake was formerly larger than at present,
being adjacent to Port Fouad, with flood-prone areas of
approkimately 110 sq.km, By construction of the new Suez Canal
by-pass in’ 1980 ~ 1981, the west part of the lake was filled with
the dredged earth ‘and sand In 1982, an opening (Bughaz Kilo II)
.was made’ to the remaining part of the lake in order to connect it
with the Meditérranean Sea and to promote the circulation of
seawater. This is the water body which is now called the North
Lake, The man-made opening 1s about 30 m wide and 2 km long with a
depth of 2 m.- The South Lake was made by flooding through an
'opéning'(ﬁughaz Kala) excavated on the shore in 1983. This man-made
opening is about 50 m wide ahd 300°m long with a depth of 2 m.

_-No'river bf drains flow into the lakes. The annual rainfall 1is
about 60 mm while the evaporation in the area is assumed to be
around 1,60b_mm per year. Under these natural-conditions, the

salinity of the lake water rises rapidly in case that water
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eirculation between. the lake and the seé is_obstructéd. ;Thereforé,
maintaining the seawater exchange through the openings is =
indispensable for-keeping.the salinity of the lake water at safe
level and for leading fish fry into the lakes.

The water level of the lake fluctuates about 0.5.m between |
summer and winter, caused by—northwest_winds from April to November
and gales occurring in winter, Due to the rise in water level, the
depressed areas of the northern Tina plain'arérflboded and fhe'area

of water surface of the lakes is expanded sevefal'times beyond the

above-mentioned area.
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2.2, . Administrative Boundary, Population and Social Conditions
'2.2.1...Administrative Boundary

The Study Area consists of three governorates, uameiy,
Ismailla, Port Said and North Sinai. The North Sinal Covernorate,
which occupies about 65% of the total land area is divided into Bir
El Abd, El Arish, Sheikh Zuwéyia; and Rafah districts {(Markaz) as
shown in Figure 2.2-1. 'Important settlements in the Study Area are
El Arish and Bir El Abd in North Sinai Governorate, and El Qantara

East in Ismailia G0vernorate.
' 2.2.2. Population

o Ihe1p6puiation density in the Study Area is relatively low
_(3,3 pé?$dhs_pér sq.km in Sinai, 1986:CAPMAS). Population is
' concent;atgd_;nrthe settlements'&istributed along the highway .
betweeh_El_Qaﬁtara,East and Rafah. ~The rest of:the area has only
sparse population apart from some temporary Bedouin settlements

around wells,

_ Approximately 161 000 people live in the Study Area (estimated
"in 1986) which is about 0.3 percent of the total population of the
country, 49.9 million (Table 2.2-1}. The largest settlement ig El
Arlsh which has approximately 68 000 people. About 78 percént of
‘the total population are living in the northeast coastal area of the
North Siﬁai'Governoréte (the Eastern Division). On the other hand,
amall settiemenfs are distributed along the highway between Kl
anntara Last and E1 Arish, .Pdphlation of the small settlements is
concentrated in the zone between Balouza and Bir El Abd, due to the

Settling of Bedouin coming from the southern_area.
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Table 2,2-1, Demography of the Study Area (1986)

. y - Population 1 No, of Households 2
Goveanrate T Markaz {1,000 persons) _{1,000 Household)
North Sinai Bir-El Abd 27.4 5.1

_ . El Arish ' 67.6 2.5

Shelkh Zuwayid 24,4 4,5

Rafah 34,3 6.4

" Sub-total 153.7 -28.5

Tsmailia-  El Qantara East 7.7 1.6
Port Said‘ - Port Fouad 0 0

' Total 161.4 30.1

Source: *1 ,.. CAPMAS, Population Census, 1986.
Note "¢ %2 ., estimated '

- The rate of population'grbwth in the North Sinai Governorate is
estimétéd’tb have been approximately 25 percent between 1982 and
1986, an average annual_growth'rate of 5.8 percent. Remarkable
'populétion;g:owth is found in the districts of Rafah (47%), El Arish
(392), and Bir E1 Abd (32%). This annual growth rate is higher than
that of fhé'natiohal growth rate of 2,8 percent (1977-1986), because
'of_teturned and migrant population from the west bank of the Suez
~Canal. Awefage.family size is 5.4 persons per family in the North

Sinal Governorate,
2.2.3. Economic Situation

ﬂ"Agriculfuré is the-majbr industry of the Study Area, and 6,600
houSeﬁblds out of the total households of about 30,000 were
1aﬁdbwﬁérs or owner farmers in 1984. The average farming acreage is
- 8.3 feddan., It SuggestS‘that landless farmers have been permanently

or temporarily employed for running the farms in the Area.

.:.Tﬁe tptal'ndmber'of:égricdltufal hougeholds in the Study Area,
inélﬁ&iug those of landless farmers, can be estimated at 20,000
.'BaSﬁd'bnhthé average level of farm inéome and labour demand, which
accounts fof about 60 percent of the total households. Fishing

households come next to farm households with 3,000. "The information
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tely 10,000 is not available

on the remaining households of approxima
ids earn their income as

but it can be assumed that these househo

public servanté, manufacturers, transporters, wholesalers, toorist

agents, etc.

In the Eastern Division,'which 15 blessed with an annual

maximum rainfall of 300 mm, intensive agricultural production has

through use of groundwater and rainfall. The area'
El Arish

been carried out,
between El Arish and Rafah is being prepared for tourlsm.
is a fishing port which enjoys the second largest fishing cateh in

the regilon.,

On the other hand, the Western Division has.extreﬁély low.
annual rainfall ranging from 10 mm to 100 mm. Tt is.thiniy .
populated with irrigated farming practised on groundwater. Such
irrigated farming, however, can be considered a type of subsistence
agriculture such as sheep and goat grazing or dates production by -
the Bedouin. The farming in this part, therefore, can: be said to be
extensive farming with extremely low labour intensity. 'Bardawil
Lake is the largest fishing site, however, the fish catch in the -
lake has hit a peak recently. ' '

2.2.64, Settlement Pattern

Among the major settlements’distfibuted along the highway, El
Qantara East and Gilbana belong to the Ismailia Governorate. '
Balouza, Rumana, Nigila, Bir E1 Abd, El Arish, Sheikh Zuwayid, and
Rafah belong te the North Sinal Governorate. Rural communities of -
various scales are currently under rehabilitation, expansion, or

construction.

The settlements in the Study Area are classified according to

the following population scales:
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' Category Population 1986 Census

. City : Over 50,000 “El Arish
Large Town - 25,000~ 50,000 Rafah
Small Town 5,000 -~ 25,000 Sheikh Zuwayid, El Qantara
: ) . _ ' - East, Bir El Abd
© . Village (Market Center) under 5,000 Others

The settlements in the Study Area are divided into five groups

from the viewpoint of their linkages, as follows;
1) El Qantara East

_ El Qantara East is located on the east bank of the Suez Canal
and has closer economical relations with Ismallla, Port Said and
Suew than Central Sinai region. The main economic activities are
small in scale, such as manufacturing, commerce and trade. There
are also governmental offices and some public services. A new
community is under construction, about 6 km east of the.old town,
which ' 1s_;o be a major agricultural, serv1ce, and industrial center

to serve the nmorthwest Sinai region.
2) Balouza - Tulul

A series of small and medium-scale oettlémentS'are found along
the highway The iohabiténts'are mainly Bedouin. Two hundred
housing units were built at Balouza, Rabaa and Nigila and 73 housing
units at Rumana during the First PivewYear Plan. In addition, a new
community is undex construotion near the Six October village at
present. The largest settlement is Bir El Abd which is a commercial
and trade center. There are also governmental offices in Bir El1
Abd. This town also'functions as a liveotock center for the
surrounding area and there are some irrigated farms using
groundwater. A new~commun1ty is under construction at the north of
this town. Economic dctivities of Balouza, Rumana, Rabaa, Nigila

nd El Khirba are 1imited, since these villages act onl) as small
bases for grazing and date palm productlon. In some villages, a
high percentage of households is occupled in fishing in the Bardawil

Lake, There is some local tourist accommodation at Rumana.
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3) El Rouda - El Midan

' In the east of Bir El Abd, settlements are smaller and
scattered. A small fishing community with 100 housing units

together with facilities for fish cold storage has been established

at Tulul, in which improvement -project has been carried out_by grant

aid of EC.
4) El Arish

El Arish is the principal population center for epohomic-
activities in the whole of Sinal, particularly, in North Sinai.
This city is the largest and most rapidly expanding city in the
Study Area and serves a variety of economic_actlvitieb. About 40
percent of the the total population of the Study Area is
concentrated in this city. Irrigated agriculture is practised in )
1, 200 feddan in Wadi E1l Arish basin and extensive rainfed ' _
agriculture is also practlsed in the east part of the city. Thgre
is an olive oil extracting plant. Fishing is also an.impdrtaﬁt'
activity. A large-scale fishery port is now consolidated and a‘part:'
of it is already used. There are governmental offices, impoftaﬁt
educational institutions, health services and commercial centers.
Tourism in the city is very active and a full range of acéommddétion
has been provided totaling 2, 000 beds in hotels, chalets, or beach
cabins (1984). Satellite villages are being built in E1 Masaid and
El Salam {(new-communities)., These are mainly residential or

comnuter type new communities,
5) Sheikh Zuwayid - Rafah

Rafah is the second largest town in the Study Areas, located on .
the eastern border. Rafah and Sheikh Zuwayid are two utban centers
where the administration units and services are centralized. Around
these towns, different population settlements are 1océted in close‘

proximity to each other. The main economic activities in this aréé'
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are agriculture and livestock. Fruit orchards of olives, apricots,
peaches, figs, etc., have been developed around Rafah., There are
also commerce and industrial activities. On beaches between Sheikh

Zuwayld and Rafah, tourist camps and bungalows are provided.
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TEMPERATURE {°C)

2.3. Meteorology and Water Resocurces

2~3o}.| Climate

The climate in the Study Area 1s generally known as the
Mediterranean type which is characterized by a relatively rainy:
winter with cool air temperature and a dry hot summer. In spring
the weather is unstable witti hot and dusty winds, known locally as

YKhamseen", which blow occasionally from the south and southeast.

The lowest temperatures occur in January when the_maximum
average temperature is 20°C, and the minimum average temperature ig

8°C. In August, the maximum and wminimum average temperatures in the

coastal area are 31 and 22°C, respectiveiy. The maximum average

temperature increases further inland, reaching 36°C in Isﬁailia.

The minimum average temperature in Ismailia is 20°C in'August.'

Figure 2.3-1. Mean Monthly Temperature and Rainfall
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'_-The mean monthly temﬁerature and rainfall at Ismailia, Port
Said and El Arish are shown in Figure 2.3-1l. The relative humidity
1a 70 pércent on the average in the coastal area and 50 perceat in
Tsmailia. -The'annual.average windspeed is around 14.km/hr and the

pfevailing'wind direction3 are north, northeast and northwest.

The annual faiﬁfall is higheét in Rafah at the eastern end of
the Study Area. It amounts to 300 mm at Rafah but decreases to the
westward and inland to 33 mm at Ismailia (Figure 2.3~2). Réinfall
_oécurs mainly during the winter season and occasional rainfall
‘occurs during the transitional seasons of'sﬁring and autumn. During
the_fcur-méhﬁhs of Juﬁe, July, August and September, there 1s

virtually no rain,
2.3.2., Water Resources

The sources of water available in the Study Area are as

follbws;

(1) CGroundwater

(11) ﬁile'water mixed with drainage water, which will be
= conveyed by the El Salam Canal

(111) Surface water which will be available by provision of
" storage dams

(iv) Réiﬂfall

(v) Desalinated brackish water

- The use:offdésalinated brackish water for irrigated agriculture
is hot feasiﬁie because of high costs. Meanwhile, there is an
'irfigation development plan to irrigate approximately 600 feddan
thréugh-the reéuse'of water effluent from the sewage treatment plant

to be provided in the area of EL Arish.
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Figure 2.3-2.  Isohyetal Map of Annual Rcinfgil
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Acdordinglj, the soufcgs of water available in the Study Area
are limited to (1), (i1), (111) and (iv) listed above. However, the
amount of water available from each source varies.considerably, The
El Sélam Cénal can supply about 7.4 MCM of water per day om an
‘average, while the average groundwater recha:ge in the Study Area 1s
eétimated to be 0.14 MCM/day in total (Reéearch Institute of Water

Resources).
1) '1Gr0undwater
. According to the study by the Research Institute of Water

Resources, there are three important groundwater sources in the

Study Area as below:.

Estimated

-Area. -~ Aquifer No. of Wells Ave. Recharge Withdrawal

7' _  o ' : (cu.m/day) (cu.m/day)'
Rafah-Sheikh =~ Quaternary 280 : 48,000 43,000
Zuwayid . ~ coastal :

: aquifer _
EL Arish Quaternary _ 145 50,000 52,000

‘coastal
.. aquifer _

Rabsa . . Pleistocene 290 38,000 14,000

Moét of these aﬁuifers aré unconfined aquifers and the
groundwater is extracted by drilled wells with submerged pumps,
Othex than'these.major aquifers, there are small sand dune aquifers
scattered bétween Rumaha and Rafah. The aquifer is shallow and
hand-dug wells: have béen constructed., The water is used for both

irtigation,and drinking purposes.

.~ The- groundwater conditions of the areas listed in the above

table can be summarized as follows;



(a) Rafah ~ Sheikh Zuwayid Area

This area seems to have limited possibilities forx further:
groundwater development., Over-pumping of aquifers is likely to
occur in the near future, so that groundwater mqnitoring Emd_.w
management will be required to prevent the deteriovation of

groundwater quality.

(b) E1 Arish Area

Ovex-pumping of aquifers is beginning to occur in this area.
Tt 1s assumed that about half of the withdrawn groundwater is used
for drinking water supply. Significant increase in the salinity of
the groundwater has been observed and there is one area where
salinity exceeded 5,000 ppm. In this area, several desalination
plants for brackish groundwater are operating for supply..of drinking
water. Judging frem such conditions, pumping control should be
immediately instituted for this area, in addition to groundwater
monitoring and general management of groundwater use,. : -

{c) Rabaa/Qatia Area

In the area of Rabaa and Qatia, irrigated agriculture through
drip irrigation of groundwater has been carried out by the settlers
of Bedouin. This area seems to have high potential for groundwater
development because the estimated average groundwater recharge is
considerably greater thdn the amount of water withdrawal. However,
detailed analysis of the groundwater conditions will be required
before commencement of groundwater development, for the following .

reasons?

- The estimated average groundwater recharge cannot be
judged accurately to permit groundwater development
because it is based on a water balance study performed by
using incomplete ralnfall and evapotranspiration data. - -

- It must be confirmed that seawater intrusion does not
occur as a result of groundwater development. '

2) The River Nile and Drainage Water

The Fl Salam Canal project is planned to convey irrigation
water, (which will be obtained after mixing the Nile wéter.fromithe’
Damietta barrage, drainage water from the El Sirw drain:by gravit§, 
and drainage water from the Bahr Hadous drain by pumping), to newly

reclaimed lands,
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N _Accordihg to the MPWWR, the reclamation area of the project,
planned in 1979, was about 600,000 feddan. About 200,000 feddan in
the areas of Hussinia Valley and South Port Said located at the
west bank of the_Scez_Canal_was planned to be developed under Phase
1 of the project. And about 400,000 feddan in the Tina Plain and
coastal area along the Mediterranean Sea was planned for development
under Phase IIL. At present, the El Salam Canal between the Damietta
barrage and the Suez Canal (87 km long) is under construction as

:Phase I,

" The area to be reclaimed in Phase I will actually be about
185,000 feddan because the reclamation area in North Hussinia
planned in'1979_has been reduced. The location of about 400,000
féddan'to be reclaimed in the area of North Sinai under Phase II
development has not been fixed so far. The area and location of the
1and”to be reclaimed under Phase II will be defined in the present

Master Plan.

- The outline éf the El Salam Canal Project planned by the MPWWR
in 1979 is as follows;

(a) Reclamation area 600,000 feddan
(b) Irrigation water 4,450 MCM/annum
: - (7,420 cu.m/ffed)

'(c) Water source

- 'Nile water : 2,110 MCM/annum

~ E1.8irw drain . 435 "

-  Bahr Hadous drain 1,905 "
Total 4,450 MCM/annum

_ The results of studies on the re-use of drainage water from the
El Sirw drain and Bahr Hadous drain carried out by the MPWWR in 1984

are asrfollows,
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{a) Maximum Ambunt of Water Available for El Salam Canal
2,110 MCM/annum

- Nile water 4
~ ElL 8irw drain 569 |
- Bahr Hadous drain 1,391

‘Total 4,070 MCHM/annum

(b} Salinity of Mixed Water

- Average 8i0 ppnm
-  Maximum 1,060 ppm

The annual amount of water available'for the El Salam Canal is
estimated below when the salinity of Nile water is 370 ppm and the

upper salinity limit for irrigation is 900 ppum or 800 ppm.

Water Source . 900 ppm 800 ppm
Nile water 2,110 MCM/annum - 2,110 MCM/annum .
El Sirw drain _ 569 " 569 "
Bahr Hadous drain 1,180 - " _ 821 "
Total 3,859 MCM/annum 3,500 MCM/annum :

The waximum quantity of water available for ﬁhe Stddy'Area
through the El Salam Canal was discussed at a meeting with the
Steering Committee on July 10, 1988, This meeting decided the
maximum should be 2/3 of the maximum amount of.wafer available for
the El Salam Canal derived from the study carried out in 1984,
Consequently, the maximum amount of water availabie for the Study

Area through the El Salam Canal is 2,714 MCM/annum as follow;
4,070 MCM/annum x 2/3 = 2,714 MCM/annum
3) Surface Water
Although rainfall occurs in Sinai, most of the wafer is loét.
through either evaporation or percolation into the subsoil 6f Wadi
El Arish, which has the largest catchment area (22,000 sq.km) in the

S5inal Peninsula. Wadi E1 Arish is the only river from which surface

runoff is observed once in several years in the Study Area,
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However, most of the catchment drea is located outside the Study

Area,

Several methods have traditionally been employed in Wadi El
Arish to store or conserve runoff watér for use as drinking water
or for agriculture., One of these is spreader dykes in the wadi
bed. The effect of the dvkes 1s to slow:the passage of water
‘downstream by spreading and storing some runoff water, Cultivation
is:carried'out just upstream from the dyke. This method is

continuouSly_utilized by Bedouin on a small scale.

.- As qu storage dam projects for development of surface water
_resburces, careful sfqdieé will be requiiéd Before jmplementation
‘because of sporadic and irreguiar'runoff,'high evaporation losses
and rapid siltation of reservoirs., As there is great variability of
annual rainfall, regular water sdpply_from the séorage dam:cannot be
.expécted; Therefore, as propdséd in the Maghara project, the
storage dam projects should be.planned in combipation with the
developmeﬁt'of groundwater resources, from ﬁhich reliable yield of

water can be expected under conditions of adequate pumping control.

Ekiéting déms and potential damsites are shown in Figure 2.3-3.
As mentioned in "Sinai Development Study, Phase I", El Daiqa dam was
expected to supply water of about 4 MCM/annum to the recharge basins
in the El Arish area at fheiloWest water cost of 0.4 LE per cu.m.
This water cost estimate is based on the assumptidn that the live
capacity of 30 MCM will be filled once every three years. However,
at pfeéenﬁ, the_tdnstrucfion of El Daiqa dam is considered
economically unfeasible because the reservoir is assumed to be
filled once every seven to ten years as the result of calculation

using the newly available data.

~-37-



Figure 2.3-3. Location Map of Dams -
in  Wadl E! Arish

|
. CTHIr
MEDITERRANEAN  SEA
GAZA
RABAA AREA  EL ARISH AREA RAFAH-SHEIKH. ZUWAYED AREA
RAFAH
F’ORT SAl
EL A ISH RAWAFAA DAM
RUM =
IO\ e ‘% _________ _ ~ PERKINS DAM.
; cﬁ* ' N ILAEL.
ELQANTARASL 5 EF /gop ABD, W ‘A \__EL DAIQA DAM
VikaraM DAM \f;’f@ - O\ | é
ISMAILIA o Jf MAGHARA DAMSQ@, EL GUD IRAT DAM

BIR HASANAH
.

'\h;—fL,nfi

SUEZ 4
EL SHATT

\
a
[
|
{
™
|

.
EIN SUKIENA ©

ZA FARANA ©
L
RAS ABU RUDEIS
5 _ _ o
N GEBEL KATHERINA SAUDI ARABIA
1)) ST. SINAI  DAHA C :
& a -
\q
RAS GHARIOo

 NEBK
SHARM
GROUNDWATER AVAILABLE AR EL SHEIKH

20 O 20 40 60km
SCALE

Source : RIWR / MPWWR

~38-




The storage dam projects-with beneficiary areas not far from
the damsiteé are planned in combination with the development of
groundwater resources. But the storage dam projects to convey water
to the El Arish area will be economically unfeasible because

potential'damsites are located too far from the El Arish area.
4)  Rainfall

,The'annual'rainfall in the El Arish-Rafah area amounts to 100 -
300 mm such that rainfed agriculture flourishes in.this area.
Cigterns, which are known locally as “Harabat', are being used to

collect and store rainm water for livestock and drinking purposes.

. Rainfed agriculture is not as. profitable as irrigated
~agriculture because the cost of water stored in Harabat, which is
eéfiﬁated at 4 - 5 LEfcu.m, is too high. However, rainfall is stiil
an imbdftant water resource in this area as there 1s no other

available water source,

- Cost of Water Stored in Harabat

Water Cost = Annual Cost / Annual Storage Capacity
(a) Anmual Cost C x CRF + O/M

n

=Cx iff—iiﬂgméwi + O/M
(1 + 1)

= 140 LE

where,

C: Construction cost = 1,800 LE
CRF: Capital recovery factor
- 1: -‘Interest = 6%

n: Life span = 30 years
0/M: O/M cost = C x 0.5%

 (b) . Annual Storage Capacity : 30 cu.m

‘Catchment area : 100 sq.m (10 m x 10 m)
Annual Rainfall: 300 mm
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2.4, Soil and Land Use

2.4.1, Soil

Reconnaissance and a semi~detailed soil survey for the Study
Area had been carriled out by GARPAD, Based on these maps,
furthermore, GARPAD prepared Land Master Plan to assess the

potential of land reclamation in this region. These soi} maps were

extensively checked by auger boring during the M/P study period.

1) Landforms
The following landforms are recogniied in the Study Aresa:
{a) Coastal Saund Dunes, Ridges and Hummocks

Along the coast line of the Mediterraneaq-Sea'and-the
Bardawil Lake, a narrow belt of sandy beach is located.
Adjolning the sandy beach, ldWMlying Sabkha are distributed in
the Tina Plain and the south of Bardawil Take area. On the
other hand, a high ridge of coastal sand dune of 40 to 50 m :
high runs in parallel with the coast line in the=She1kh .

Zuwayid/Rafah area,

(b) Foreshore Plain Comprising Sabkha and Deflated Sand

Terrain

The Tina Plain, which is the eastern edge of therNile.
Delta, is clay flat consisting of fluvioflacustriﬁe deposits of
loamy and clayey texture. The-Tina'Plain is flat or véfy -
gently undulating, low—lying lahd.with'scatté:ed hummocks and
is submerged by tidal water seasonaliy, 'Pobt'dréinage and .
shallow saline water table have induced thé salt acéumﬁléfion,
resulting the formation of patcheé of;thick éalt crust on'thé
surface, Because of extremely saline soil, the Tina Plain'is

mostly barren or covered with sparse halophitic vegetation,
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- 'Flat sandy terrain (Sand flat) is formed of aeolian sand
deposits and is very gently undulating. The soils are
nonusaline deep sandy textured, and the water table is
moderately shallow but fluctuates depending upon the

elevation.

Undulating sandy terfain-(Sand undulating) has the same
origin as above but is gently undiulating to undulating and
susceptible to wind erosion. The groundwatéf table is very
deep and the drainage is excessive, resulting very low

available moisture.

Inland Sabkha is located in the hollow between sand dunes.
The solls are sandy textured, which have very shallow water
tableg'and'are covered with salt crusts or submerged by saline

- water béihg'pércolated from sand dunes.
(c) Wadl E1 Arish Basin

Wadi El Arish shows a wide valley in the dounstream area.
The so0ilé in Wadi river bed have been formed of calcareous
fluviorine deposits and are loamy texture with moderate

drainage.

In the area between Sheikh Zuwayid and Rafah, calcareous
ﬁﬂhdy“terfaée'is'10cated. The terrace is gently undulating and
faifly"deflated and stable. The soils are fine sand or loamy

gand texture and have moderately deep water table.
" (d) Active Dune Complex

Gener&lly, mobile sand dunes are located along the
southern boundary of the Study Area as shown in' Figure 2.4-1,
Undulating and roliing dunes are of coarse sandy texture and
ahifted by strohg winds like Khamseen. The sand dunes are

- barren or partly covered with sparse desert shrubs.
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Among them, the factors restricting land reclamation are

lowland Sabkha and mobile sand dunes, the distribution of which are

shown in Figure 2.4-1.

2) Soils

The soils are in general lacking pedological featgres

indicating the soil development. The soils have been derived from

the following parent materials;

- Nile alluvium and lacustrine deposits of ‘the Tina Plain.

- Aeolian sand deposits of the active dunes, sheets, and
hummocks. . :

- The calcareous loam of Wadi El Arish

Only two diagnostic horizons have been developed, namely calcic
and salic horizon. The following Suborderé have been classified,

according to the Soil Taxonomy of USDA:

Entisols : Torripsamments
Torriorthents
Hydraquentsg
Psammaquents

Aridisels: Salorthids
Calciorthids

The soil distribution is closely related to the landforms and
restricts the land use, The relatiohship among them are
schematically illustrated in Figure 2.4-2, The distribution of
major soils in the Study Area is briefly described below |

- In the flat low-lying Tina Pléin, Typic Salorthids (Glejic.
Solonchaks in FAO/UNESCO) which are so-called salt-accumulated
aoils having a salic horizon. These suils, which Cdnéiét'of:  '
fluvio-lacustrine deposits, are loamy or playey-textufed aqd;.

poorly drained having a shallow saline groundwater tables, -

In a transitional belt between. the Tina Plain and the.éandy

terrain, non-uniform texture soils with alternately stratified
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sand and ;lay layers occupy. ‘These soils are identifiled as
Typilc Hydraquents or Typic Psammaquents having shallow water
table.

- In the soﬁth éf El Qantara East area and the southwest and
east of Bardéwil'Lake_areas, flat or undulating sandy soils
lare diSttibutéd. These soils have been derived from the
aeolian saﬁd deposits and have no horilzon differentiation,
therfore, they are classified into T?pic Torripsamments
‘(Futric Regosols in FAO/UNESCO).

Sandy soils having a shallow water table cover Sabkha in the
lowland_surrbunding the Bardawil Lake and the depression
1Between sand dunes. These soils are identified as Typic

. Psammaquents.

- Soils-in the Wadi El Arish basin haﬁe been derived from
fflﬁyidrine déﬁosits. Because no diagnostic horizon have been

observed, these solls are classified into Typic Torriorthents.

-The'sandy terraces located in the east of El Arish and the
area between Sheikh Zuwayld and Rafah are covered with Typic
-Calciorthids (Calcaric Regosols in FAO/UNESCO), which have a
:calcic horizon derived from the limestone mountaims in the

upstream of Wadi El Arish.

_ Furthermore, the soils were divided according to texture in the

REGWA's semi-detailed survey as below:

- - Coarse- textured soils (Sandy soils)
T - Medium—-textured solls (Loamy soils)
o= Fine-textured soils  (Clayey soils)

And tﬁey were subdivided by the grouﬁdwater table as below;

Water table below the surface

- Shallow ' L less than 50 cm

-~  Moderately shallow _ 50 - 75 cm
- Moderately deep 75 -~ 100 em
- Deep more than 100 em
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4)  Land Clagsification

The land classification systems which were adopted in the

previous studies are summatized a8 follcws;

Semi-Petailed Soil

Survey (REGWA/GARPAD) :  USDA Land Capability Classificétion
f,and Master Plan '+ USBR Land Classification for
{CARPAD) . Irrigation
Sinai Development .+ "Land Resource Unit. (LRU)" based on.
Study {Phase 1) the USDA Land Capability

' 'Classiticatlon .

Tn addition, GARPAD proposed the recommended agricultural land

use according to each Land Management Category in the Land Master

Plan (refer to APPENDIX*B).

In the land classificatlon system of the u,s. Bureau of
Reclamation, land classes are separated into "arahie"; l.e., Class~1
to Class-4 and "non~arable”, i.e., Class-6 (Table 2. 4-1). The most
suitable land is Class-l land.which does not have limitations as to
reclamation. The 1iﬁications ére categorized inte soil condition B
(s), topographical conditien (t), and drainage condition (d).
According to the severity of single or combined 1imitations, atable
land is clasgified . into Class-Z to Class—~4 land. Class-6 land is

economically non-arable land including mobile sand dunes aﬂd-SaEkha.

Land classificatfion Specificationsrfor_Sutface irrigation and
for sprinkler/drip irrigation were prepared for the North Sinai
region in accordance with the system of the U.S. Bureau of

Reclamation and are shown in Table 2.4-2.
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“In the LMP, whoie area of the Tina Plain was classified into
Clagguz (good arable 1and), 1.e., fine-textured soils of lacustrine
and Nile alluvium origins._ It maybe restored to fertile cultivated
land after intenbive leaching under an adequate drainage system,
'According to the fie]d check by the Study Team, however, the
low—lying depressions in the northern part of the Tina Plain were
classified into Class—6 (non—arable land) because a thick salt
'crust which covers the surface, moreover, pumping out of drainage

water should be required for salt leaching.

'.For-thé_sgndy:aréa;‘On therérhér.héﬁd, laﬁd was generally

" clas’s‘rif_.i_gd;.intb Class-4 (limitec_i'ar.é-b-le' land) in the LMP.. However,
conéidétiﬁg thé.intrdddétion of the sprinkler or drip irrigation
ethod in the Study Area, sandy terrain with ‘smooth surface were .
'"clasaified 1nto Class—2 to 3 (arable 1and) by the Study Tean,

. The land classification map is shown in Figure 2 & 3 and
'”acreage of each 1and class 1s given in Table 2.4~3. Class-1 land is
'not found in the Study Area. Class—Z land is located near

Rabaa/Qatia and Wadi El Arish area. Gently undulating &andy
”terrain, i e., Class-3 land (Bst) occuplea major part of the Study

Area, followed by undulating sandy terrain; Class~4 land (4st).

Class 6 land consists of mobilé sand dunes and Sabkha, which should

" be gxcluded from the M/P land reclamation area.
_ Finally, the relationship between landform, soil and land

'reclaimability is shown in Table 2. b4, and the land suitability for
cropping by 1andformbriu summarized in Table 2.4-5.
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Table 2.4-1. Land Classification for frrigated Agriculture -

(Sprinkler/Drip IrrigaLion or Surface Irrigation)

Class 1 - Arable Land that is highly suitable for irrigated

Cléss 2 -~

Clasg 3 -

farming, being capable ‘of producing a sustained and
relatively high yileld of climatically adapted Cerb at
reasonable cost. This land has a relativoly high payment

poténtial.

'Aiahlg. Land that. has moderate suitability for |

irrigation. These are usuqlly either adaptable to a
narrower range of crops more expen31ve to develop for
irrigation, or less productive than Class 1. Potentially

this land has only intermediate payment potential. -

Arable: Land that has only marginal suitability for _
iriigation. It is less suitable than Class 2 land and
usually has either a gerious single deficiency or a

combination of several moderate deficiencies in soil,

'topography, or- drainage propercias. Although greater risk

' may be 1nvolved in farming this land than that of Classes

Class 4 -

Clasgs 6 -

1 and 2, it is expected to have adequate payment potential

under the proper management.

Limited Arable: Land that is adaptable to only a very

limited range of crops. For example, land suited only to

such single crops as rice, pastura, or fruit,

Nonarable: Land that 1s uonarable under the existing or
projected economic conditions associated with the proposed
project development. Gene;ally, Class 6 comnrises steep,
rough, broken, rocky, or badly eroded land, or land witn

inadequate drainage, or other marked deficiencies.
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Table 2.4~2. Land Classification Specifications

(1) For Sprinkler and Drip Irrigation

_ Linitation ! - 2 3 4 ' 5
Seil () .
Texture losm to clay loam sandy loam to loamy sand to coarse sand laoss coarse gand
fine sand medium sand
Depth (cm} © > 200 > 200 > 100 > 10D < 100
Avniiable nole- > 13 > 15 5 - 10 2-5 < 2
ture (¢m/m} .
‘Salinity - . nome . nene to slight slight strong very strong
sodiciéy none agne alight : strong vary atreng
Togogrﬁghg (t) _ B
siope (¥) 0 -3 D=3 1.8 . §g-15 > 15
Reliaf o flat flat - gently Vgently undulating undulating - rolling hilly
o undulating - undulating
Erosion hazaxd ncne none slight moderate tD severe sevete

Drainage (d)

Drailnability ~ good good to moderate nodarate . excesgive or poor very excessive ot
. vary poor

Permeability modefgte - noderate moderate. to high high to very high ~very high

Water table (em) - > 150 100 - 150 100 - 150 60 - 100 < 60

(2) ror Surface Irrigation

Limitation - _1 ) 2 3 & 6
Textﬁre_ .loam Lo Elhy loam clay.luaé to light clay to clay elsy heavy clay, soft
. light clay  Ammatured
bepth (em) > 200 > 200 > 100 > 100 < 100
Salinigy_ . ﬁone to alight alight to stroné strong very strong extremsly strong
© withour salt ¢rust without salt crust with galt crust with thick sallh crust
Sndicify o none - none-slight slight strong very strong
Carbonate (X) 0o-10 0- 10 > 10 > 10 BT
Cypsum (Z) 0 -5 . 0= 510 10 - 15 s 15
Topography (t). '
Slope (%) 0 -2  o-z o 2-s T oz-% > 5
Relief ’ flac flat - very flat - gently flul ~ gently flat ~ undulnting
.o gently undulating ypndulating undulating (depression, EL O m}
Eroéion.hﬂzard " 'none none . nene slight sevare
Drainage {d} .
Drainabil#t} good - slightly poor ’ poor poor to very peor very poox
Perﬁeability . 'éddaknte - Low low : low to.very low lmperﬁeable
Water table (cm) > 150 100 — 150 §0 - 100 30 - 60 30
: ’ periedically . permanently
water logging water logging
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Table 2.4~3. Land Classification

Land Capability Class : , Area (feddan)
_ :ClaSSQZ {Arable) o
' 28 66,100 10.9%
o 2sd ' 13,600 2.3%
Class-3 (Aréble)
3st 178, 200 29.4%
3sd _ 41,100 6.8%
Class~-4 (Limited Arable)
hst | 124,400 20.5%
- 4sd 10,200 1.7%
-Class-6"(Non-arable}
- Sabkha 96,700 16.0%
Mobile Sand Dune 71,200 11, 7%
‘Others 4,500 0.7%
Total - . 606,000 - 100.0%

(2,545 sq.km)

Table 2.4-4, Relationship between Soil and Land Reclaimability

ﬁanéform Soil Land Reclaimability

Coastal Sand Dune Typic Torripsamments 4st, bst
e - (Typic Psammaquents)

' Clay Flat. (Tina Plain)

Wet & Dry Sabkha = Typic Salortﬁids 4sd, bsd
Flat Lowland Typic Hydraquents 3sd
Séﬁé;Fiaf ' Typic Torripsamments 25, 3§t, 3sd
Saﬂd ﬁndﬁlatiﬁg I 3st, 4dst
" Inland Sabkha Typic Psammaquents 4sd, 6sd
Mﬁbile'Sand-ane Typic Torripsamments 65t.
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TaEle 2.4~5%, Suitability for Croppiug

Landform

Description

Tina Plain
(Clay Flat)

Sabkha

Flat Sandy Terrain
(Sand Flat)

Undulating Sandy
Terrain
(Sand Undulating)

Mobile Sand
Dunes

Wadi E1 Arish
Basin

Calcareous
Sandy Terrace
(E1l Arish - Rafah)

Flat to very gently undulating, 0 -2 percep; .
slope, low elevation, scattered hummecks, loamy
to clay textured, extremely saline, salt crust
on the surface, shallow water table, poorly
drained, tidal and seasonal flooding, bagren oY
sparse halophitic vegetation. $uitable for
polder reclamation with surface irrigation aftex
intensive leaching with drainage, salt tolerant
crops during land reclamation.

¥lat or depression, Q@ - 2 percent slope, very
tow elevation (surface at below seg_level),
sandy textured, extremely saline, thick salt
crusts or submerged, very shallow saline
groundwater, very poorly drained barren or
sparse halophitic vegetation (Sallcornia,
Tamarisk). Not suitable for reclamation in
general, some portions are used as salt pans.

Flat to very gently undulating, 0 - 3 percent,
slope sandy textured, low salinity, moderately
ghallow water table, low available moisture
content, poor drainage in some places, date palm
plantation in depressions. Suitable for desert
reclamation with sprinkler or drip irrigation.

Cently undulating to undulating, 3 - 8 percent
slope, sandy textured; no salinity, deep water
table, low available moisture, excessive '
drainage, susceptible wind erosion, desert
shrubs and date palm platitation in hollows
between sand dunes. Suitable for desert .
reclamation in gently undulating terrain.
Frult trees can be planted and fed by drip
irrigation im undulating portion,

Undulating to volling, 8 - 30 percent slope,
coarse sandy textured, moved by strong winds
like Khamseen, extremely low available molsture
content, excessive drainage, barren. Not .
suitable for reclamation.

Flat to gently undulating, 0 - 2 percent slope,
loamy textured, calcareous, moderate . - :. '
drainability. Fruit trees and vegetables
irrigated by groundwater, and ralnfed wheat and
fodder crops. . ”

Flat to uundulating, 0 - 8 percent slope, fine
sand to loamy sand texture, calecareous; - -
moderately deep water table, good drairage.
Cultivated fruit and nut trees under rainfed
conditions and some fruit trees and vegetables
irrigated by drip irrigation using groundwatef}
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2.4.,2. Land Uée

.. The present land use in the Study Area is also shown in Figure
;2.&;1; The land-use pattern in the Sinal Peninsula has been greatly
cﬁénged_by'the war. - Road networks, communities and agricultural
land have been developed along the highway connecting El Qantara
East_and.El Arish since 1982,

Based on the topp~mapslscaled 1:100,000 and the LANDSAT
imagery’, the present land use in the Study Area has been studied by
field observation. For the area between El Arish and Rafah, in

addition, gerial,photpgraﬁhs taken in 1982 were interpreted.
1)  Agricultural Land

.. In Sﬁeikthuwéyid/Rafah‘area, where annual rainfall is from 200 to
300 mm, about 35;000'feddan are used for agriculture of fruit and
ﬁut“trees aﬁd.wafermeion. ‘In the coastal sand dunres along Bardawil

Lake, rainfed wétermelon'and fig trees are found in limited areas.

 Irrigated agiiéultﬁre is'fﬁlly-dependent upon groundwater, In
Rabaa/Qatia and'Bir'El Abd; vegetables, watermelon, melon and olives
are_cultivated under the drilp irrigation system, The irrigated area

in the Study Area was estimated as below;

Rabaa/gaﬁia Area - 1,300 feddan (approx.)
n

Bir El Abd Area | 1200 ¢ ")
Wadi El Arish Area 1,200 " (" )
. Sheikh Zuwayid/Rafah Area 4,000 " ¢ "

Small-scale date palm plantations are sparsely scattered in

hollows between sand dunes.
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2)  Grazing Land

Natural vegetation in the Study Area is veéry poor. Grazing
sheep, geats, and camels-by the Bedouin is a major activity in the
Area. Due to the expansion of settlements along therhighways,-

pastureland is decreasing with over~grazing as a result.

3 Sand Dunes

Lafge and small-scale mobile sand denes occupy_a-cbnsiderable
avea especially in the northwest and souéheast of ‘Bir E1 Abd. ' The
sand dunes between El1 Arish aﬁd'Sheikh Zuwayid coneisting'of .
calcareous fine sand are relatively stable and- gand dune fixation by

the planting of castor beans and acacia is currently underway.

4)  Coastal Beach and Sabkha

© Along the coastal beacn,'which extends from ElL Masaid to Rafah
many villas are constructed for tourists. Some of the 1ow~1y1ng

areas of Sabkha are presently used for salt pans.
5) Villages and towns etc.

Existing communitlea are concentrated along the highway and are
surrounded by settled Bedouin farmers. Infrastructure such as

pumping stations for potable water supply and power. generating

plants are also distributed along ‘the highway.
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2.5, Agriculture_and Liveatock
2;5,1; Main-Feetures of Agriculture in North Sinail

Agriculture in- North &inai is limited by the availability of
irrigation water. The Study Area covers three governorates, that
is, North Sinai Ismailia, and Port Said however, the latter twe
governoratee have virtually no agricultural activities in the Study
Area. Therefore, present agricultural situation. in North Sinai
Governotate'wiii be regafﬁed as that of the Séudy Area. Of the six
Markaz in the governorate, El Haseana and El Mekhel are loeated in
" the remote desert eith nearly depleted water resources which 1imit

any significant farming activities.

'Agficuiture in EL Arish, Sheikh Zuwayid and Rafah can be
grouped into two types. (1) rainfed cropping of barley, watermelon
.and fruite or nuts trees relying on the expected rainfall of 200 to
300 mm per . annum, and (2) drip—irrlgated cropping of fruits’ orchards
end vegeteble gardens ueing groundwater. The latter is heavily
dependent upon outside markets so that the producfion of vegetables
duﬁiug;the period from winter to spring occupies a high share in the
crepﬁiué areaitargetiug“therhigh demiand of outside markets. This
Vperiod coincides with lowar temperature, and this is why plaetic
houses are used in this area, During summer, the plastic cover is
rewoved and eummer vegetables are raised as a second crop. This
type of farming indicates a commerelal etyle of agriculture, though
smaller in size rather than a subsistence style of cereal or
_ leguminous produetion° Farmers in North Sinai are 1n a weaker
'bargainiug p031tion than thdse in the Delta area since they have to
pay . 9 12 LE per ton to deliver their produce to the markets outside
the governorate. 1hey must compensate this by a higher level of

cropping techniquee.

Meanwhile, agriculture in Bir El Abd has shown a positlve trend for
Y&ars as the eettled Bedouin farmers dig more shallow wells 'in the
deeert._ HOWEver, the availability of groundwater will restrict this

trend in near future.
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2.5.2., Agricultural Land, Household and Production

According to the data pank- of North Sinal Gaovernorate, total

agricultural land and numbers of farm households in the Study Area
are ghown in Table 2.5-1, Total production in the Study Area has
centered on fruits and vegetables, where winter veggtables are
economically important and 25 to 50 percent of these products are
marketed outside the governorate. Cereal crops have low
prafitability and poor yleld levels. They are only cropped in
rainfed conditionms for self-consumption along with rainfed
watermelon. The majority of cash crops are produged in Markaz El

Arish and farther to the east (refer to Tables 2.5-2 and 2.5-3)

fable 2.5-1. Agricultural Land and Number of Households

(unit: feddan, household)
Sheikh '
Item El Arish Zuwayid - Rafah Bir El Abd - Total
Cropped acresge. 6.690 13,185 15,266 19,544 54,645
Percentage of _ _ 00
cultivated land 12_ 24 28 36 1
Number of household 774 1,474 2,402 1,893 6,603
Holding size/farm 9 9 -6 10 : 8

Note : * ... including rainfed, occasional cropping
Source: North Sinai Governorate (NSG), 1987

Table 2.5-2. Current Crop Production Acreage

{unit: . feddan).

Sheikh L
Season Crop El Arish Zuwayld Rafah Biy El Abd Total
Winter Barley* 1,681 5,640 4,779 6 12,106
Lentil# 0 742 13 - 755
Whest 14 16 119 - 149
Winter Vegetables 423 2,953 1,625 491 - 5,492
Summer Vegetables 388 407 470 470 1,735
Nily Vegetables 219 330 106 273 918
Perennial Fruits _ 2,891 14,139 12,763 1,475 31,268
Note "¢ *... mostly railnfed cropping '

Source: same as abave
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Table 2.5-3. Estimated Total Crop Production

{(unit: tons)

ety e - Sheikh :

Season Crop El Arish Zuwayid Rafah Bir El1 Abd Total
- Winter Barley : 2,500 8,370 7,090 0 17,960
- Lentil . O 350 10 0 36D
Co Wheat . 10 10 &0 - 80
Winter Vegetables ‘3,810 26,570 14,630 4,420 49,430
Summer Vegetables 3,800 4,500 5,200 4,700 18,200
Nily Vegetables = 1,800 3,600 1,100 2,500 9,000
(Fruits) Almond 10 3,640 5,100 20 8,770
“0live - 1,940 © 360 320 - 270 : 2,890

.Peach . .. . 0 9,600 2,400 10 12,010

' Fig 300 640 30 420 1,390

Grape - 40 450 30 40° 560

.Others -~ 300 280 3,320 3,600 7,500

Soutce: ‘ NSG, 1986-87

2.5;3. Farming Conditions and Practices

‘ As far as arid or desert farming is concerned ylelds and
'quality of produce are heavily dependert on how water sources with
acceptable water quality are secured, and also depend on ways to
increase soilwwater holding capacity, to select the best planting
period and to prevent high evaporation or wind erosion. 1In North
Sinai, farmers have solved such problems by digging shallow wells,
using drip irrigation, enclosing farm plot with fences made from
reeds, applying organic manure and cropping under pipe~framed
. plastic greenhouses or plasric tunnels for winter vegetables, etc
*Due to lower capacity of nutrient retention in sandy soils, poultry
or goat manure are generally used. Particularly, application of
organic manure in deep pite prior to fruit tree planting has become

:pOpular among farmers

Fruits are.main:crop in the area between El Arish and Rafah

' ﬁhererflet terrain with loamy sand solls develop. These soils are
somewhat'wateréretenrive .Recent trends show a sharp decrease in
olive, lemon, and almond harvests and an increase 1in aereages under
Peach apples, and figs owing to higher market demand. The farm

| economy in this area relies upon summer orchard produce and winter

VEgetablee such as sweet melon, cucumbers, and tomatoes. In
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this context, early harvesting is economically profitable even with

hired-labour because of attractive unit prices, The labour demand

peaks during periods of harvesting greenhouse raised vegetables from

late winter to early spring, and for fruits from summer to autumn..

Technical levels of the farmers are high,

As to agricultural prOblems,_water shortage'is_the most_acute.
The pressing need for domestic water has increased as a resulc of
the_population'growth in urban ureas between El Arish and Rafah,
which has caused an adverse effect on water sources for irfiggtion'
in terms of both quantity and quality, because water sourcés are the
same and competitive. Consequently, some water sources show the

salt concentration ranging from 3,000 to 5,000 ppm during to summer

months,

As far as soil and plant protéction are concerned, there are
two major practical problems. One is the unbalanéed availabilii& of
trace elements, notably iron deficiency and phosphorous absorption
hindrance. The other is the rapid prevalence of soil

schistnematodes over the vegetable aveas.

Iu case of vegetable producers, a great differende arises in
both yield levels and prices of cash crops écccf&ing‘to marketiug
seasons and producing areas, However, acceptable incomes can be
secured in the long rum, say for five years, taking into account the
additional incomes from animal husbandry, etc. It will take 3 years
for fruits orchards to have the first harvest and 7 years to reach
the economically viable stage. Until this target stage, subsistence
should be sustained through vegetable intercropping

2.5.4, Agricultural Mechanization
_ Agricultural machinery has not been popular due partly to the

sandy solls easy for hand ploughing, to the small holdinga (1-5

feddan/farm) and to the labour intensive nature of the small—scalc
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drip irrigatiou system. Yet, an increasing tendency is now observed
aﬁﬁng rich farmers to mechanize deep ploughing, pest control and
-supﬁlément'ary'water-supply° On the other hand, machinery is still
costly for farmers, although they have assess to privately or
government-owned machinery for rent. Farmers do not keep draught

animals in North Sinai.
'2.5,5. Livestock Production

Typical animal husbandry in North Sinai Governorate has been
traditiénally-sustgined:by.the Bedouin. They have made use of
natural grasses emerging from the surface of sand dunes after
‘occasional raiﬁfall, such as salt brush for grazing of goats and
sheep. They also have used camels and donkeys as means of transport
and carriage across the sandy desert. 'Total heads of livestock kept
by farmére are shown in Table 2.5-4, and the slaughtered livestock
and'méat'produétion'in the NSG in 1987 are given in Table 2.5~5.

Table 2.5-4. Total Head of Livestock

(unit: head, 1,000 birds)

B _ Ak o Sheikh Bir

Speciles El Arish  Zuwayid Rafah E1 Abd Total
Meat cattle 142 77 477 i 761%
Dairy cows 371 475 1,402 2 2,382%
Steer buffalo : 153 40 210 0 691%*
Calves - 60 130 250 0 485%
Total Cattle 726 722 2,399 3 4,326%
Sheep, goats (1,000) b4 59 18 40 242
Poultry ~~  (1,000) 1,600 1,280 225 315 3,420
Egglayers. (1,000 1,250 0 1,250 0 2,500

Source: NSG, 1987 :
*,.. including (NSG) Livestock Prod. Station
*%, ., Camels and donkeys are kept, but numbers not available
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Table 2.5-5. Slaughtered Livestock and Meat Production

Species .  Sheep Goats Buffalo Camels Cattle B.Males+B leifter

Slaughtered* 273 463 223 124 159 - 109 413
Produce {(kg) 4,914 5,550 44,120 531,950 31,950 19,620 178,470
Meat /head (kg) 18 12 198 100 201 180 - 190

Source: NGS, 1987-1988 * head

Distributions and amounts of natural grasses which afg
palatable and nutritious for grazing -animals have a close o
relationship with annual raihfall, with a géneral tendgncy of denser
plant population in the areas near the northeast coast. Carrying
capacity of natural sand dunes amounts to approximately 2 feddan per
adult sheep in grass ranges with the species Atriplex Nummlarié,
Kochia Indica, or Acaccia Saligna. A herd of animals kept by a
Bedouin family in North Sinai is estimated to average 17 head of
goats or sheep, and one of camel or donkey. The herd is mainly used

for domestic consumption.

Recent very rapid extension of the poultry induétry has brought
164 broiler production units (with 3.5 million fowls) and two layers
units (with 2.5 million fowls) to El Arish and further eastern parts
of the governorate. Local population still relies for its meat
consumption on traditional goats and sheep slaughtering.
Slaughtered adult animals are marketed in the form of carcass and |
distributed from slaughterhousés to butcher retailers and _

restaurants,

Meat production and head slaughtered are showm in Téble 2.5;6,
Furthermore, the North Sinai Governorate estabiishéd a livestock
farm in El Arish to cope with the strong deménd.for meat, and also
to supply milk and milk products. This farm keéps 35ﬁ'friesian
cows, 140 friesian beef yearlings, 9 bull stocks, and 200 beef
buffalo heifers and steers. Tt supplies beef cattle to '
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slaughterhouses, and milk to a milk plant in Rafsh for white cheese
production and provides cattle-breeding services to those who keep
Baladi cattle for mating.

2.5.6. TFeeds, Liﬁeétock Economy and Animal Health

The critical key-faétor limiting livestock development in North
Sinaji is.feed. security, followed by limited supplies of good quality
water. There 1s very little space left for cropping fodders under
the_curfeﬁt agricultural system where orchards and winter vegetables
are.predominaﬁt in cropping patterns, Even the governorate
livestock féfm purchéses highmpriced concentrates and hay from the

Nile Delts region,

Acéording'to the fatm.survey, fheir standard ration gives 1 kg
qf.the‘totalﬁdigestable nutrient (TDN) for every 50 kg of live
weight for maintenance feeds, equivalent to 0.5 - 0.6 LE. In North
Sinai, feed sﬁpply becomes very tight during the winter leading to
higher feed prices.

Buffaloes fattened as a source of red meat will be marketed at
the yeariiﬁg-stagé with dressed weight of from 200 to 250 kg at farm
gate prices fanging 3 -6 LE/kg. Limited marketing of live animals
with average priEE'levels: 100 - 120 LE for adult goats, 150 LE for
adult_fam,.l,OOO LE for culled camel and 3 - 5 LE for a hen.

”:Séttled Bedouin still keep a few goats and sheep. Average
‘numbers of head retainable with crop residues and wild grasses are
" less than 3 heads per family. The North Sinai area is still free
from water;borné diseéses such as foot and mouth disease (FMD),

rinder pest and haewmologic septicaemia.
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