2.6, Fisheries

Tnland fishery is performed in the Bardawil and Malaha Lakes,

and marine fishery is conducted in the coastal areas of the

Mediterranean Sea (Figure 2.6-1).

The Bardawil Lake and the Malaha Lake axe hypersaline shallow
water bodies and maintain fishery productivity by an exchange of

seawater between the lakes and the Mediterranean Sea thtough

man-made openings. Therefore, management of the lakes including the
maintenance of the openings is indispensable to continue fishery:
production. Some of the catch from the Bardawil Lake has been
exported to European markets. Producing fish for foreign markets

characterizes the fishery in the lake.

Marine fishery is conducted by fishermen of El Arish on a small
scale, The fishing grounds are limited in the coastal areas to a -

depth of 50 m because of the old and undeveloped fiéhing hoats and’

eqguipment.

Figure 2.6~1., Fishery Production in the Study Area
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Source ¢ Bardawil Lake Management Off;ce Tulul
Port Said Governorate. -
El Arish Branch Office, GAFRD.
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2,6;1.f7Fishery in the Bardawil Lake
1) ' Fishery Resources

Thé:e are important fishery resources in the lake such as
éeabream, mullet, and seabass. The exchange of seawater through the
“openingé brings fish fry into'thé lake where they grow and migrate
back to the open sea after maturing a suffic1ent size for
reproductxon (Figure 2.6-2). Approximately 2,800 fishermen around
the lake:apd from E1 Arish are engaged in'fishing in the lake with
.about 940 émail—scale=wooden boats (Tab1e 2.6~1). Annual catch in
recéht.yeats,is approximately 1,500 - 2, 000 tons, according to the
OffiLidl statistics. In additlon, there are some quantities
conaumed by the fiahermen and their families as well as those landed
111¢gally,_which do not appear on the official statistics.
ACcordiﬁgly, the total catéh would be estimated about 2,000 - 3,000
ﬁons annually (Figuré'2.6u3),

Mﬁin_speéies in”the lake are gilthead seabream (SPARUS

_ AURATUS), gray mullet (MUGIL CEPHALUS, MUGIL CAPITO and MUGIL
AURATUS) , seabass (DICENTRARCUS LABRAX and DICENTRARCUS PUNCTATUS),
- common sole (SOLEA VULGARIS) and croaker (ARGYROSOMUS REGIUS). The
assortment.catﬁh for these fish are 55 to 70 percent (seabream), 20

to 30 percent (mullet) and 15 to 25 percent (other fish).

~The fishing methods practlced in the lake are gill net flshing,
veranda net fishing and purse seine net fishing. Approximately 80
| percent of the licensed boats in the 1ake are operated by these
methods of fishing. The boats used in the gill net fishing are
about 6 m l@ng and driven by_outboard englnes of 6 to 20 HP with two
fiéhermen,‘ Therefgré'about 30 boats eﬁgaged in purse seine net
fishing. These.bééts are 10 to 13 m long and driven by inboard
eﬁgines of 100 EQ'ISOVHP with 10 to 12 crew members on board. GAFRD
arefatééhpiing to:coﬂvert these large-scale fishing boats to the
fishiﬁg grounds inlthe Mediterranean Sea for fear of depletion of
the fishery résourées in fhe,lake due. to their large fishing
capacity.
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Figura 2.6~3. Fish Production in the Bardawil Lake

" Fish Catch
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Source : GAFRD, Cuairo, Bardawil Loke Management Office Tulul,

- Table 2.6~1, Number of Fighermen and Fishing Boats Working in
' . Bardawil Lake

. -Year .. No. of Fishefmeh No. of Fishing Boats

1985 = . 863 boats
1986 . e 931 ¢
1987 2,811 persoms. - 939 "

(Sdﬁrpe: GAFRD, Bardawil Lake'Management Office in Tulul)
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Baged on the policy for preservation of the fishery resources
in the lake, fishing {s allowed only from early April to the end of
December. The rest of the year is closed for fishing. Also. the |
lake area within 2 km from the openings as well as within 500 m from

the shoreline are prohibited areas for fishing.

2)  Management of the Lake and Fishery

Fishery in the lake is under the control of GAFRD and its field
office, Bardawil Lake Management Office has been establiShéd at
Tulul. "It 1s carrying out various management works for the lake and
fishery activities, The maintenance of two openings 1s one of the
important jobs of the office. It;cqnductéJdrgdging_aﬁ the openings
with its own dredger, (a l5-ton boat with 480 HP eﬁgine; and a
dredging capacity of approximately 100 cu.m/hour at up to 6 m deep)
every summer. In addition to the continuous dredging conducted by
the office, large“scale dredging work is necessary every séveral
vears, whiﬁh consumes é large amount of budget. The most recent
large-scale dredging work was conducted for six months and spent 7

million LE in 1986,
3)  Fish Landing Ports and Marketing

Landing ports are currently opened at E]l Zaranig, Tulul,
Fghzwan, El Nasr, and Nigila. The catches are landed, sorted,
weighed and sold to local wholesalers and exporters at the 1énding
ports mentioned above, The landing port at Tulul is the largest and
handles about 80 percent of the total catch from the lake.

The landing ports have still poor facilities, d.e., two fish
handling halls and an old cold storage at Tulul. Therefore, the
fish landing and handling work is dlfficult and complicated, The

fishes are handled under- unsanitary conditions,
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 In order to improve this si;uation, adequate landing port
facilities‘should be built. GAFRD has drawn up a plan to ilmprove
the landing ports in Eghzwan and Tulul. The plan is proceeding up
to the dimplementation phase with the financial cooperation of EC,

The following facilities are planned to be constructed or provided,

'Tulﬁlf (Fish landing facilities) {(Research station)

Ice plant
- Landing jetties - Agquaculture center

~ - Figh sorting shelters
with drainage system

~ Workshop for boats repair.
- ?uel oll tank
L Vehiéles and other equipment
Eghzwan:'(Fish landing facilitieé) (Research station)
~ Ice plant
~ Landing jetties - Aquaculture center

-~ Fish sorting shelters
with drainage system

- =~ Small workshop
- Water tank

- Vehicles and other equipment

"Thé_fish catches are to be sold through the fishery
cﬁdperatives.to.iocal wholesalers and_exportets. However, a large
paft_df.the éatches are sold through individﬁal fish agents. There
are.gbbuq.BCVfiéh agents, who provide fishermen with facilities such
as ﬁheir t:énéﬁoftation, fishing materials and cash leoans on the
basis a verbal contract. They handle all the catches of the
contracted fishermen with commissions at certéin rates (7 to 15%) on
the sales amount of thé fish. Their effect on the fishery and its

marketing are significant.
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Most fish for local markete is consumed in El Arish which has
the largest demand in North Sinat. Large size fresh_gilthead
seabreanm, seabass and common sole are selected for export at the
landing ports and airfreighted in iced packages to Ltaly and Greecef
Approximately 300 to 500 tons of fish are exported annually, which
amounts to about 70 percent of the total export of fishery products

from the country, It characterizes fishery in the lake.

2.6.2. Fishery in Malaha Lake
1) Lake Management and Fishery

The Port Said braunch of the Egyptian Company for Fishing and
Fishing’Eduipment conducts the lake management including maintenance
of the openings and fishing in the lake. The maintenance of the
openings is indispensable for fishery production in the lake,
therefore, the company continuously conducts dredging operations in
the openings. Besides, the company is also carrying out excavation
work to connect the two lakes (the north lake and the south lake)

for improvement of water exchange and circulation in the lakes.

The fishing period is from August to December. Fishing
operatlons are halted from December to the end of Juiy in order to
restock the lake. In early June, net fences are set crossing the
openings, The net fences are made so aé to enablé fish to enter thé
takes but block the fish going out from the lake, The fishing
company employs fishermen mainly from Port Said and Damietta dniy
during the fishing season. The number of the fishermen is 128 in
total. The fishing company'gradually reduces the number of
fishermen according to the catches, The fishing boats
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are about 6 m long, wooden and of the flat-bottom type. The fishing
company provides every team consisting of 8 fishermen with two -
fishing boafé.. The fishing equipment used are mainly veranda-nets.
The quantity of catch is 300 to 400 tons annually, most of which 1s
' glay mullet.

2)  Marketing

_ All the fish catches are purchased at a contracted price (0.3
LE/kg in 1987) regardless of fish species and slze by the fishing
company atthe landing pointu.' The company transports all the fish
to Port Said and sells them to.the Fish Marketing Cooperatives of
_the Port Said Governorate at 0.4 to 3.0 LE/kg depending upon fish
species and size. The Fish Marketing Cooperatives distributes them
to the retailers cooperatives after adding the transportation fee
(about. 5 PTfkg) “A11 the fish are consumed in Port Said,

Finally, the present conditions of fishery in the Bardawil Lake

and the Malaha Lake are summarized as shown in Figure 2,6-4.
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2.7. Agro-industry. and Marketing

rAgriCHlfural products from North Sinai are virtually confined
to fruits, vegetables in the crop subsector, and goats and sheep in
the.livestock subsector, Perishable products are mostly consumed in
the area; o¥ frgshly_marketed outside the governorate. But date
palm fruit is excéptional, being dried by the harvesters themselves,

or by merchants who sell the processed products packed in bags,

- Around one third of the total production of perishables is
recoréed as exportsﬁfrom the governorate, and a half is marketed
within the Governorate. Harketing activities are largeiy carried
out hy.middlémgﬂ,and transporters:from Cairc, Suez and Ismailia, who
visit-the:farmers’:fields.to colléct'their éroduce. In the

_GoVerﬁorate,'theréjis a wholesale market in El Arish, annual sales
| of which are éstimated'at 5,000 tons and retailers are also found in
El Arish, Rafah, Sheikh Zuwayid and Bir E1 Abd.

'$WO major mafketiug routes are identified in the Study Area for
agricuitﬁral-produce. 0ne~répresents marketing by farmers
‘themselves in Eerfish, Suez, Ismailia and Cairo. This type of
marketing'is only carried oﬁt by a few capable farmers who can
affo:d,té*ﬁse their own vehicles or hired ones to transport chedr
produce ‘to the'consumers._ Transportation in this case is costly
i.e.: 5 LE/100 km/ton, parficuiarly for hired ones,.

The*Othér route ig adopted by common smallholders. They
usually trade-at the farﬁgate with middlemen or merchants who offer
short—term creditsrto farmers for their input purchase. These
tra&etg ffequéntly visit farms, especially during harvesting seasons
td'collect products from them. They often offer the same prices as
therpfdinaty;level even tho&gh attractive levels are prevailing in
.the:urﬁén'mafkefs, They may also restrain farmers from free trading

with'bther merchants. by fastening them with precropping loans.

~7]-



In the area between El Arish and Rafah, activities such as oil

f E1 Arish, and a slaughterhouse
g in the suburbs of Rafah, are taking

extraction in the outskirts o
topether with a wilk processin
place under the management of the North Sinai Governorate Public -

Enterprise Commission.

- Recently, two olive-oil extracfion plants were established in
the outskirts of El Avish. They have been installed hydraulic
presses made in Italy and theily processing capacity is 15 tons and
25 tons per day, respectively. Limited material supply coupled with
restricted electricity led to the underworked nature of these
plants. They are now dealing with 1,000 tons of raw material per
annum to be produced into 180 tons of crude olive oil. They are
used for farmers to extract oil from fruit under a processing fee

payment system., These factories receive 100 LE from the entrusted

material suppliers as a processing fea.

In the field of livestock processing, a branch factory of a
private dairy firm in Ismailia was established in Rafah. Raw milk
supply to this factory has been mainly supported by sources 6ut$ide
the governorate. A large amount of raw milk has been collecied in
the Nile Delta region and transported by tank lorries, covering a
distance of some 400 km. The factory is equipped with the lines for
city milk (UHT milk), yoghurt and cottage cheese, but only 20 to 30
percent of its capacity is now in operation {(daily capacity can deal
with 2 tons of raw material). It currently processes cottagé cheese
only, leaving other lines jidle. Under these conditions it was

recently handed over to the town council for new management.

‘In addition, there is a slaughterhouse in the outﬁkirts of EL
Arish, belonging to the aforementioned governorate livestock farm.
Tt annually slaughters about 300 heads of buffaloes withulivewaights
ranging from 300 to 600 kg, along with some culled cows derived from
l1ittle reared hevds by the farmers, However, the Bedouins slaughter

their own livestock by themselves.

As regards fishery products, marketing is mentioned in the

previous Sections 2.6.1 and 2.6.2,
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2.8, Infrastructure and Social Services
2,8.1. Water Supply and Sewerage

There are two sources of water, one 1s groundwater and the
ochér {s water from the Nile which needs to be conveyed by pipeline.
The area between EL Arish and Rafah depends entirely on groundwater.
Desalination ﬁnits for groundwater arve found at El Arish and El

Masaid.

‘A potable water station with a 400 litres/sec capacity
funcfions.at Ei Qantara West. Crossing the Suez Canal by siphon,
‘two. pipelines é;e provided along the highway up to Tulul and El
Arish along the highway.  One pipeline is about 80 km to Bir El Abd
with 300 mm dlameter with an extension to Tulul of about 21 km with
200 mm diameter. This provides water for the settlemente along the
highway in the west of Tulul, .Another pipeline of 700 mm diameter
providésrwater to E1 Arish at a distance of 165 km, serving some
settleﬁents along the route to El Arish. The supply capacity of
these two pipelines are 4,000 cu.m/day and 20,000 cu.m/day,
respectively. There is also a water lorry service for remote areas

located away from the pipeline.
The average daily water consumption are estimated as follows;

100 -~ 120 litres per capita per day in urban communities

30 - 40 litres per capita per day in rural communities

The pipeline from the Port Said Canal to El Arish through El
Qantara West, and water distribution lines at El Qantara East (new
cdﬁmunity), Bir El Abd, ¥l Masaid,_etc., have been constructed
rdgring-the First Five-Year Plan pericd. Also three waterx
desalination units have been iﬁstalled at El Masald during the same
period. 1In the Seéond Five—~Year Plan period, additional water

pipelines and water desalination units are proposed.
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Meanwhile, most of the ewisting settlements in the Study Area

lack public sewerage systems.

2.8.2. Electricity

Small-scale power plants are located in the major settlements
A high voltage line (22 kv) has been installed
The

in the Study Area,
along the highway between El Qantara East and El Arish.
capacity of this line is considered insufficient to meet future
demands, therefore, an increase in_capacity to 66 kv is proposed.
In the First Five-Year Plan period, phase one of the Sinai
electrification scheme has been completed. As a result, the
extension of electricity grids and the installation of transformer

stations at Balouza, Rumana, Nigila, Bir E1 Abd, and Rafah has been

realized,
2.8.3. Transportation and Communication

The road has an important transportation role in the Study
Area. The railway between El Qantara Fast and Rafah at border

functioned until 1967, but has since been removed,
1) Road Network

The most important road in the Study Area is the El1 Qantara
East - E1 Arish - Rafah highway. This main regional road has been
developed as a first class paved road, ThiS'two—lane rural highway
can carry up to 15,000 equivalent passenger car units per day, and
this capacity is in excess of current traffic volumes. The present
average daily traffic on this road is extremely low, since it ig-
estimated to be less than 2,000 passenger car equivalents per day.
Another main road in North Sinai 1s the Ismailia - Bir Gifgafa - Bir
Lehfen - El Arish road.

Some branch roads are paved and the others are not. These are

mostly connecting roads or extensions to the coast, .Major branch
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roads are those from El Qantara East towards Ismailia, from Balouza
to E1l Tasa, and from Bir E1l Abd to Bir Gifgafa.

. Ferries cross_the Suez Canal are working at Ismailia, Ferdan,
and El Qantara. in the Study Axea. According to a recent traffic
survey (1983) carried out by Pacer Consultants, an annual increase
in passenger flows of 12 percent, and freight flows of 22 percent
was indicated. The study also showed that more than 70 percent of
total passengers and freight flow to and from the Sinai cross the

Suez Canal via the El Qantara Ferry,

The mode of passenger travel was as follows;

Private cars : 247
Intercity taxis 31%
Public buses 13%
Other buses ©32%

In the First Five-Year Plan period, the El Qantara East- Bir El
Abd road (83 km), El Qantara East - EL Shatt road (125 km) and about
113 km of internal roads in El Masaid, Bir E1 Abd (new community),
El Qantara East (new community) and others have been built and
paved. In the Second Five~Year Plan period, road construction of
206 km is prdposed in the Sinai and a new road connecting Balouza to

Port Fouad directly (50 km) is currently under constructionm.
2) - Air Transport

" A domestic civil airport 1s located in the south of E1 Arish.
'The'airpbrt'has one mainfrunway and one secondary runway. Both
Tunways have'taxiWays and ‘aprons, the alrport facilities can serve
medium-gize aircraft including B 737, DC 9 and ABC 1-11. The
airport mnow hosts two domestic round trips weekly from El Arish to
Cairo during summer by the Air Sinal Airline (1988). Aanual
passenger traffic is estimated to be approximately 5,000 (1985/86),
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3} Harbour

+ has been completed to the east of E1 Arish

A harbour with pile .
This is the only harbour in

during the First Five-Year Plan period.

North Sinai and serves mainly fishing veasselg, It can handle up to

7,000 ton class ships. The harbour has the following objectives:

- To serve as a base for coastal fishery
- To act as a refuge for fishing vessels
- To handle cargo directly to North Sinai

- To encourage industries, tourism, and new communities
in the area.

4) Telecommunication

4s for telecommunications, a micro-wave transmitter is used by
mainly governmental offices, Telecommunication facilities for |
iphabitants such as telephone and telex have also heen improved,
North Sinai Govermorate has 11,900 lines, aud there are about 7.4

telephone lines available per hundred capita (1987).
2.8.4. Education and Medical Services

The existing educaticnal gervices are insufficient. In major
settlements, only primary schools and a few preparatory and
secondary schools exist. Health services are limited and deficient

" in the Study Area. The Area depends on the main health services of a
public hospital at El Arish City and some health units.in_the largé
villages such as Rafah, Sheikh Zuwayid and Bir E1 Abd. Police and
fire stations are in the Markaz centers and can treat varlous
emergency cases, Service facilities such as restaurants, cafeterias

and cinemas are mostly in the E1l Arish - Rafah avea,

The present conditions of infrastructure and social services

are shown in APPENDIX--F,
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2.9. Tourism

2,9.1. Natural Features of the Area

ﬁ study of the Mediterranean coastal area in the North Sinai
Governorate shows that the Study Area has great potential as a
summer recreétion and resort place in terms of climate, landscape,
.coastal and offshore characteristics. Since the ceastal area
between El Arish and Rafah has ﬁOre than 100 mm rainfall per annum
.and a high level of ground water, date palms, olives, eucalyptus and
other trees'can grow.. Moderate slopes of sand, continuous
palm~$héded white sandy beaches and landscapes make a fascinating
environment for recreation and an ideal resort area for tourism

development.

-_Bardaﬁii Lake is separated from the Mediterranean Sea and is
suftdﬁnded.by untouched sand hills, dines and flat land, Even
théugh the area has only bushes, the nature and environment of this
area has good potential for recreation and tourist resort
development. El Ruag and Mahatét El MérQab are bays within the
lake. An éxpénéive and calm water surface of the lake presents a

good environment for water SpOTLs.

El Zaraniq lagoon, on the eastern edge of Bardawil Lake and the
associated wetlands on the periphery, is a world-famous bird
sanctuary; Various_kinds of migrétory birds travelling beiween

Asia/Furope and Africa stdpoveruin the area.

The ared from the western part of Bardawll Lake to Port Saild
city is another stretch of sandy beaches on the Mediterranean Sea
coast, The hinterland of this area Is quite flat. Beaches are wide

and many shells are scatiered everywhere on the shore.
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2.9,.2., Tourism Resources

1)  Natural Resources
From a tourism development point of view, natural  resources of
the Study Area are listed in addition to the favourable climatic.

condition as follows;

- wide flat beaches at Balouza~Rumana coast
- palm-shaded beach on the Fl Arish-Rafah coast

- attractive landscape of Bardawil lagoon and sand
‘hills/dunes : :

- bird sanctuary of El Zaranigq lagoon

- . large and calm watex surface in the creek of Bardawil
Lake

- inland palm trees
2} Historical Resources

Various sites of historical interest are found in the Study
Area. These sites will be potential resources for tourism
development. The following is a list of the major historical

attractions in the Area (Figure 2,9-1}).

- Horus Road (Ancient commercial and military road)
- Mahamal Road (Holy'fami%y‘s road) '
~  Farma City (Ancient Persian city)

- Citadels
Kattiah, Kasar Ghelt, Um Mahamudiya, Kathib El
Maghara, Lafahin, Thalow, Tina.

Fven though the Area has a long historic legacy, few {ntensive

research has been carried out to establish their true value.
3) Pourism Facilities
Major areas of tourism in North Sinal are concentrated in the

El Arish-Rafah area up to now. Therafore, the existing facilities

for tourists are located in this area, particularly in El Arish.
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The totai number of hotel rooms is 1, 050 as of 1988. Three tourist
village,;S A H A., Ziral El Nekhel, E1 Gandul are planned or
currently being_develcped in the E1 Arish area. A total of 2,000
units_of'aébommodation will be cdmpleted by 1991 (APPENDIX- G).

4) ~ Problems - -

7 rven though the Study Area has attractive sandy beaches,
.,pollution from tar-lumps and occurrence of jelly fish are big
problems for cpastal tourist resorts. Tar-lumps in bilge water
duﬁped f?om ﬁénkers and othe:_véssels are_contéﬁinating the whole
coaSt;frém'Pért Said-tb Rafah. The size of 1ﬂmﬁs varies from bean

siZé_fo iérger thén fﬁll hand size.
2.9.3. 'Oﬁinion Survey. for Vacation

An cplnion burvey was executed in order to obtain people’s
opiﬁion for their vacations. “The results of the survey can
influencg_thg_selection of tourist facilities or the preparation of
a'tquisﬁ'méster plan...Details of qustiohnaire and the analysis
afe given in AP?ENDIX?G. The fdllowings are major indicstions from

' the respondent's answers,
- Around 45. percent of respondentb visited Alexandria at
L 1ast vacation. :

- .84 percent of respondents spent their &acation for mainly
o resting-and 12 percent for visiting friends.

- ]_Alexandria is the most popular resort for respondents
planning their next vacation.

- :QRgSpondent s desire to visit Morth West, North Sinai,
: South Sinai and Red Sea is similar level.

- _Ltﬁost-faVQurite accommodation for regpondents is apartment
houses; followed by bungalows,

el Generally speaking,'respondents are fond of passive and
‘ quiet activities such as restlng. picnicking, hiking, etc,

- 1=Active sport activities at vacation time are not yet
. popular among respondents.
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2.10, Farmer's Organization and Supporting Services

2.10.1. Farmer's Organization

At present, there are 31 cooperatives in the North Sinai

Governorate and 4,336 farms are members of these cooperatives.

Type of Cooperatives Total Number Members

Development bank type 17 1,882
Desert type 17 2,368
Others 2 86

Total 31 4,336

Cooperatives have been established in each village and members
of cooperatives can be supplied input materials and credit for
agricultural production through the cooperatives. Credit service
is available for crop production, livestock, machineries, and

irrigation facilities etc.
2.10.2. Agricultural Extension Services

Extension services for agriculture in the North Sinai
Governorate have been carried out under the control of the
Agricultural Office in the Governorate. Figure 2.10-1 shows the
organizational chart of the Extension Office at Bir El Abd. At
present about 460 extension workers are distributed in the
Governorate and work for extension by using pamphlets and advice,
However, the numbers of vehicles and motorcycles are not enough for

the adequate services.
2.10.3. Agricultural Credit Services
1) Crediting Organization

The executing agency for agricultural credit services is PBDAC

(Principal Bank for Development and Agricultural Credit).
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Organization of the PBDAC is shown in Figure 2.10-2. There ave
4,307 branches of village bank distributed as terminal units

throughout the country.

2)  Types of Credit

Following three types of credits are avallable;

Credit

Objectives Repayment Period

Short Term

Medium Term

Long Term

Seasonal

Livestock, poultry below 12 months

Livestock shed and facilities
Agro-industry facilities 1 - 5 years

Agricultural nachineries

Irrigation facilities

Land reclamation 5 —~ 15 years
Horticulture ' :

Production loan for summer 7 :
and. winter fruits {in cash After harvesting
and in kind) '

Source: Village Bank of NSG
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TRATEGY OF DEVELOPMENT PLAN






3.1. “General
' 3}1g1¢' Bégkgrédﬁdf"

R With. the end of the Middle East War, “the: Government - of Egypt
'devoted itself to reconstxuction and davelopment ‘of the Sinai
Peninsula by establishing the: Sinai Development Authority (SDA)
,Development cf the Sinat Peninsuld is- given the higheat priority in

'the Second FlvemYeaz Plan.;3-

7' Potential for agricultural davelopment in the northurn part of-
f*rthe Sinail Peninsula is considered high with vast 1and and a mild

 climatic conditions,_however. the region remains undeveloped due to -

'ﬂ{th:'limited water resources.- Accordingly, foymer president Sadat

_;gaveihis orders on July 1980 to commence the construction of the El -

.'-"Salam Canal to introduce izrigation water from the R1ve1 Nile to thef

: ;Porthern part cf the Peninsula. The’ earth works of El Salam Canal

'fhave been compieted ‘to the point just west of the Suez Canal.

_ In the: ev:ntfof sufficient water being supplied to the North -
V-Sinai by expan ing the. El- Salam Canal through a“siphon under the
'.Suez Canal the integrated rnral development based on’ agricultural o

e and fish&ries wili be promoted in the Study Area’ rapidly. 1he Study .

'Area, moreover, has two 1arge hypersaline lakes, that is, the

'J'Bardawil Lake which is the only 1ake having non-contaminated water

-~ in hgyptiandjthe Malaha Lake, and has a 1ong Coabtllne on the
;fMediterranean Sea._ These waters are recogniaed to be suitable fox

5_ fishery and tourism development.
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3.1.2., S&tage Development

The Master Plan covers a vast areé'of about 3,200 sq.km
exténding about 190 km along the Mediterranean Sea coast frém the
Suez Canal to Rafah., And the plan includes a wide range of
devélﬁpment components, Accordingly, the development plan will be

loplemented by stages.

~ The major constraint which has left the area behind wtil now
is the lack of water resources. The proposed plans will be realized
in a staged development process. after the Nile water bhecomes

available as shown in Fighre 3.1-~1,

In parcicular, agricﬁitural develqpmentiand_its related._
projects (land settlemént, new-community develcpment; agro~industry,
and supporting services) involve a large area, so that the
implementation should proceed étep by step . in parailel ﬁith the El
Salam Canal extension. Implementation §f fishery, tourism and other
development components will follow them. In other woxds, the plan
will be implemented firstly to increase the regional productivity '
and secondly to improve the regional infra&ttuctule which will

subsequently offer the amenities of the inhabitants.
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Figure 3.1-1. Stage Development Plan

“Avarlapility of Water Resources § M Land Use Plan

!Land Reclamation and Settiemenfi] IEnvironmental Conservation

7 L _ | . _
l?opulation.lncrease R [Fisnery_waters Improvement

:1 )

[Eommunlty DeVelopmentJ —~{§Bppqrt Services}—~—~——~ ~ Designation of

wildlife Protection Area

ﬁhcreased Agriculture Production ]}pcreased Fishery Productioqj

Agro—lndustry]

Improvement in Product Distribution

Lmproveri Sociai Inf astructurth~“4 N
{improvement Soc L and Marketing Network

*={RegionallIntegrated Development

Regional Economic Development
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3.1.3., Specifie Characteristics'of Area

From the aspects of natural and 90cio~economicn1 conditions,

the Study Area can be largely divided into two divisions by El
Arigh, that is, Western Division and Eastern Divigion. Furtherwore,
the Western Division can be subdiv;ded into T{na Plain, Southwest of
Bardawil Lake and East of Bardawil Lake, and'ﬁhe Eastern Division
into Wadi E1 Arish Basin and Sheikh Zuwayid/Rafah area. The '
development plans are formulated taking into account. thie specific'
characteristics and development potential for ‘the respective drea

~ {refer to Figure 2.1~1).

1) Western Division -
{Tina Plain, Southwest of Bardawil Lake and East of Bardawil'

Lal\e)

This area is characterized by low rainfall éﬁd limited
groundwater Tesources, therefore, the cultivated land is limited
The population density is low, Hawever, with . flat and stable land,
provision of irrigation facilities will substantially raise the farm
production. There is also potential for fishery development
including aquaﬂuiture and tourism in the water bodies along the

caast.

23 Eastern Division
{(Wadi El Arish Basin and Sheikh Zuwayid/Rafah Area)

This area is characterized by high rainfall in Egypt and
intensive agriculture 18 practised depending uﬁoﬁ rainfall and
groundwater, Fishermen in fhé North Sinai reside in the vicinity of
the El1 Arish port, while fishiﬁg areas are located primarily in the
Bardawil Lake. E1 Arish is well-known and the favorite resort site

in Egypt where development plans are underway.
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3.2, Development'Pgtential

_ Aé thé results of reviewing existing data and fileld survey; the
Study_Are#‘lncated'in the North Sinai.region.is comparatively well
endowed ‘with natural gnd human resources in the Sin&i Peniﬁsula.
When the Nile water_becomes avaiiable, the potential of the
integrated rural developmen;.based on the agricultural and fishery

development is coﬁsidered high,
3,2.1, Land Resources .

. REGWA (entrusted by GARPAD) carried out a reconnaissance and a
semi detailed soil sutvey, the result of whlch forms the basic data
in the Land Hastex Plan {1985) of GARPAD on suitability for land

reclamation at ;he-naclonal level,

The LMP'eétimafeS the area suitable for land reclamation with
irrigacion by the El Salam Canal in North Sinai to be 210,000 feddan
and with irrigation by groundwater to be 5,200 feddan (Table
3.2~1)-

Table 3.2-%. Comparison of Development Area with Existing Plans

(Unit: feddan)

Dames & Moorse Area*I f.and Master Plan*‘ : Araa\%1
El Tina Plain 20,000 Tina Plain (SN.1) 102,500
Qantara-Balouza =~ . 16,000 North Bitter Lake (SN- 2) 28,000
Rumana-E]l Mazar = 20,000 Bardawil 1 (SN-3) 60, 000
T R : Bardawil 2 (SN-7)- _ 15,000 .
— _ .. West of El Arish (SN-8) 6,100
Suthofél' 56,000 211,600
Lower El Arish 17,000 E1 Arish 5,200

El Arish*Rafah Strip 15,000

Total 88,000 . - 216,800

Note: *1 ... Gross area
© . %2 .., Land Master Plan does not include the avea of El Arish
*3 ... Total area of SN-2 1s 56,000 feddan. Southern half
(Rast Bitter Lake) is excluded from this table. '
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To the M/P Study, land sultability fex irrigated agriculture
tLand Claseification for
" This classification

was classiiied in accordance with
Irrigation” by the U.S. Sureau of Qeclamatlon,

standard is alsc used in the LMP by GARPAE hut the MW/
ing to the results of the field

:JP Study Team

made a slight modification accord

survey,

The potential of land resources for agricultural development in

the Study Area is considered high, however, thare are'somg .
vestrictions cuch as mobile sand dumes from a ropography aspact, and
low~lving Sabkha from a dérajnage aspect. . Aceording to the results
of the land classification, there is ne land classified as Class-1l
in the Study Area. Even land with good potential for agriCuitural
development has problens such as pocr draxnage, submergence, and
salinity in the flat clayey lowland, on the other hand, of erosion

sad poor retention for water and mutrients in sandy terrain.

Consegquently, it is estimated that land reclamation could be
carried out in the srea classified as Classes-? and -3 and in a part
aof Class-4. As for Class—9 land which is unsuitable for '

cultivation, land use other than agricﬁltural should be consideved,

According to the L¥P, all of the Tina Plain was claésified as
an srable area. In the morthers part of the Tina Plain, however,
drzinage by pumps will be necessary due to iis low eievatidn and

considerable cost will be pecessary for salt leaching. Therefore,

areas are clasgified gs Class-% in thie M/P Study and &xéiuécd

("‘?

from fhe land reclamation. TYishery development is prepesed in this

area,

On the other hand, land reclamation wilil be conducted aé fayv
as possible in the flat aveas of sanéy terrain taking into

consideration the popularity of ip irrigation method in- the Study

Area.



Claéses=2 and -3 land is distributed in Wadf El Arish basin and
Sheikh Zuwayid/Rafah Area where at present frult and vegetables are
harvested with rvainfall and groundwater irrigation.

‘.-Af preséﬁt a part of Sabkha is used as a salt pan. Most of
Sabkha will be used as a sink for agricultural drainage. Mobile
gsand dunes will be enclosed by vegetation to prevent encroachment on
farmland, villages, and social infrastructure, Regarding the sand
dune fixation, the programmes are implemented by DRI at Sheikh

Zuwayld, however, the programmes are still imitial trial stage.

As: the resuit of the land classification, the arable land in.
“the Western Division that will be reclaimed owing to the £l Salam
Canélfextension_iS'25&,700'feddan in total (horizontal eﬁpansion)
and;ﬁhoée in'fhé”Eastérn'DiVision where existing_férmlands are

distfibuted is_about'G0,000 teddan (vertical expanéion).
3.2,2. »Water Resources -

The Water Master Plan on water resources and use haé been
prepared on a natlonvide basis, while. the feasibility study of the
ELl Salam Canal Project has been conducted by MPWWR, and North Sinai
.WAtéf“Resourcés”Stu&y Report by RIWR/MPWHWR. '

Per capita share of farmland has gradually decreased in Egypt
due to the:high'faté of population increase. Because more than half
of'the'tqtéi 1abpﬁr_forqe-has been engaged in agriculture sector,
thislimpiieé a direct effect on the living standards as well as
agricultural production being insufficient to national demand.

. Agricultkfal import at prééent,_thefefore, accounts for abéut 252 of
total import, which has worsened the balance of payments. OUne of
the moét'effectiﬁé'ﬁeans of agriéﬁiturél development, which is

esgential to provide a good standard of living and to improve the
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national economy, 1s horizontal agricultural expansion, and . the

Sacond Five-Year Plan has proposed horizontal expansion of about

600,000 feddan,

The available and possible water resSources and usage of Egypt

will be as shown in Tables 3.2-2 and 3.2-3,

The total horizontal agricultural expansion planned to the Year
2000 {s 1,26 million feddan and its center lies on the areas around,
the Suez Canal. The reasons for inclusion of the area east of the
Suez Canal including the Study Area into a center of the horizontal

expansion are as follows;

- Horizontal expansion of absorbing a large population is
necessary for promotion of settlement programme in North
$inai which contributes to the dlspersion of population.

- The future urbanization plan was proposed in the Sueg
Canal area due to its unique location in the world., In
order to proceed the implementation of the plan,
agricultural development is necessary on both sides of the
Suez Canal,

1 The fact mentioned above confirms the necessity of horizontal
agricultural expansion of the Study Area in North Sinai, However,
there is no substantial water resources in the Study Area, and this
area can make use of only groundwater of 136,000 cu.m/day, most of
which has already been developed. This implies importance of
diverting the Nile water for large-scale agricultural expénsion in
North Sinai. The total possible extra water resources 1n the Year
2000 1s estimated at 10.7 billion cu.m, and of these 202 is re-use
of drainage water. The re-use of drainage water is essential for

further large-scale agricultural expansion.
The irrigation water for the M/P land reclsmation area will be

obtained the Nile water from the Damfetta barrage, mixing with

drainage wvater from El Sirw drain by gravity and drainage water from
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Bahr Hadous drain by pumping. This project is considered to have a
high priority for its implementation judging from the necessity of
horizontal agricﬁltural expansion in North Sinai and an importance

of re-use of drainage water in Bgypt.

Table 3.2~-2. Water Resources in Egypt

“{unit: BCM, billion cu.m)

' : : _ - Year
Item = ' 1987/88 2000
: . {(BCH) {BCH)
- -Nile water - - . o _ 52.8 53.5
- Re-use of drain water 4.6 7.0
~ Groundwater 2.6 C h.9
~ Saving by improving the : - 1.0
existing drrigation systems
~ Storage of river flow released - 2.3
' to maintain navigation and to '
prevent encroachment
Total 60.0 70.7

' Table 3.2-3. Water Use in Egypt

_ JYear :
Item : 1987/88 2000
R (BCH) (B¢
- Irrigation o ' 46.2 53.7
- Municipal'and”industriai usage: 7.4 10.0
~ Water to be released to maintain 2.7 0.6
- navigation and to prevent
_encroachment _ '
- Won beneficial evaﬁqration, atc. 2.0 2,7

Total 58.3 67.0
Soﬁrce: MPUWWR
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3.3. Developument 3Strategy

3.3.1. Comprehensive Regilonal Development Strategy

of the

The Master Plan has been prepared after a review
though none of

existing programmes and policies of various agencles,

them bas officially been approved by the central government.

There are two comprehensive development plans prepared for thg-

Sinai Peninsula: (1) Sinal Development Study, Phase 1 by Dames and

Moore, and (2) Sinai Development Plan by DRTPC/Cairo Univarsity.

1) Sinail Development Study (SDS}, Phase~1 (1985)

SDS (Phase 1) proposed the following development plans fof the

Sinai Peninsula as a whole by the target yesr of 2000.

H

Regional integration with the rest of the country

- Optimum resource development

- Permanent resettlement of the whole Sinal Peninsula
- Development of labour force and incentives

- Strengthening of economic activities

- Dispersed resettlement system

- Tmprovement in communication and transportation

~ Environmental improvement

This study placed emphasis on strengthgniug'various economlc
sectors, agricultural development, processing,'markéting, supporting
services as well as on fishery and tourism development. And the

development plan for the northern area proposed the following:

- Stable water supply as principal development priérity

- Regettlement in the North Sinai together with development
of agriculture, processing industry, and communicdtion
network in the area between El Qantara and Rafah. .

- Pesignation of El Arish as the urban development.center,

and of Bir El Abd, El Mazar, Nigila and Rabaa as the
marketing development centers.
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- Integrated. development of the Bardawil Lake area including
fishery, commerce, industry, agriculture and tourism,

Subseguently, thée following three urgent programmes are

brdposed:'

L Watér.shpply-
- Master plan study for village center

- Fstablishment of agencies for industry and tourism
promotion.

2) Sinai Deﬁélopment Plan (1982)

Mganwhile,.DRT?C/Cairo University Plan proposed.a pyramid—typé
'villagefhiérarchy whiose economic foundation differed depending on
its natural resource poténtial. Prppdsed.plan included agriculture
-and proceséing'industry in the northwest area between the Suez Canal
and Rumana, on the other hand, agriculture in the northeast area
between E1l Arish and Rafah. The development center was El Arish
followed by-Rafah;'Sheikh Zuwayid and Bir El Abd. Construction of a
road chnéctinguEianhtafa and E1 Arish was proposed, in addition to
_connecting tunﬁels beneath the Suez Canal at El Qantara and

:Ismailia.

' The development period was divided into three phases, i.e.,, the
first ﬁﬁase.for improvement of the existing services and development
of-fafmléqd, in&usﬁry, tourism, infrastructure and transportation
network; thé-setond phase for primarily large-scale construction
pr039cts§ and the third;?ﬁése for further improvement in the

provisidn of services.
These plans imﬁlied the necessity of the following measures.

';_ _Optimﬁm;use of existing wdter resources

_— Survey/investigation of appropriate irrigation methods by
soil types

-~ . Feasibility study of the pipeline project making use of
the water resources of the River Nile
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Land reclamation
the Bardawil and Malaha Lakes were also proposed

being the center of agro

Fixation of sand dunes and prevention of expansion of the

sand dune area through forestation -

Promotion of livestock and fishery

in the Tina Plain and fishery development in
, with El1 Qantara

~processing, commerce and adeinistration,

3) Second Five~Year Plan

The

Second Five-Year Plan (1987/88 - 1991/92) is under way. The

following is a suvmmary of the basic principles underlying the

Five-Year Plan with respect to integrated rural developument.

The
through;

1)

(2)

»

capacity of the Egyptian economy is to be strengthened

Raising domestic production and productivity, leading to a
reduction of imports and expansion of exports.

Strengthening the physical and soclal infrastructure which
will lead to a rise in the living standards of the people
and an improvement in attitudes and behaviour in the fleld

of development.

Achieving a population-location balance through relocation
from the narrow valley into more spacious areas where
agricultural and other industrial communities can be
established.

These principles are designed to transform the présent

urban~oriented society and economy in Egypt inte a more balanced

eCOTIOmY ,

nationwide. This is to be aimed at, nct only during the.

present Flve-Year Plan period, but continuously for the future.

4) Present Master Plan Study

This M/P Study will be made in accordance with the principles

of the Five-Year Plan., After technical investigation for M/P

formulation, the feasibility study on the priority subprojects and

early implementation are major concern: In this M/P, the area is
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focﬁsed on the coastal area of Mediterranean Sea; furthermore, a
continuous éeries of land reclamation and settlement from El Qantara
“to El Arish in the Western Division where the population is scarce
is aimed rather than the partial development surrounding growth pole

along the higﬁwaf.
3.3.2. Agricultural'ﬁevelopment Strategy

With respect to agricultural development, SDS (Phase I)
proposed the pfbgrammes confined to the area with a large population

between El Arish and Rafah., Major proposals are as follows:

Re—déVElopment of the.El Arish-Rafah area

- Incfeésed production of vegetables in the villages

- Staﬁle water supply.through wells and farmland
development

- Ofganization df livestock and pasture cooperatives

- Creation of dairy farming (Rafah area)

- Promotion of fishery |

For this area (Eastern Division), in addition, CICCAS
(entrusté&nby GARPAD) studied on the agricultural potential. The
CICCAS report delineates the agricultural development plans

incorporatiﬁg'liﬁeétock, rural Industry in the east of El Arish

where arable land is abundant.

The followiﬁg.were the'ﬁajof égricultural development policies;

-

Improveméﬁt and expansion in rainfed fruit-farming
- - Improvement and expansion in irrigated fruit-farming

- Ihcreased'production of castor beans, flowers, and medical
plants for vegetable oll production

- Five-Year programme for sand dunes fixation with
vegetation
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- Appropriate water use, fertilization, pest/disease
control and mechanization as key factors for agricultural

developuent

.Development and 1mprovement of 1ivestock and poultry

On the other hand, the agricultural development particularly
concerned with land reclamation and settlemént whs_studied in the
Pre-Feasibility report for reclawation, cultivation ‘and |
reconstruction of lands in North Sinai by REGWA {entrusted by
GARPAD) . . Identifying the potential of land reclamation, fishery,
and rural industry in the El Qantara and El Arish areas, the REGWA 5
report proposed a settlement plan for 120 villages with 2,000 to
2,500 residents and 2,500 feddan of land in each Village, assuming a

total population of 270,000 to 300,000,

Moreover, the Tina Plain Jocated at the west eund of the Study
Area was surveyed through the feasibility study -on agricultural
development by PPU/GARPAD. '

"In the present study, it has been recognized that the climatic
conditions except low rainfall in the Study'Areé are éuitéﬁle for
agricultural production. Therefore, 1n the event of irrigétion
water being supplied, the potential for agricuiturél déveiopﬁent
will become greater and land reclamation in the'Ateé Qill bring-
about enough capacity for incréasing employmént oﬁﬁottunifiés; Bue
to the arid conditions, excluding Sheikh Zuwayid/Raféh wﬁicﬁmhés |
annual rainfall of about 300 mm, irrigated égriculture-should’farm
the basis of development. Existing water resources.are groundﬁaﬁér'
and unstable surface water at upstrean of the Wadi El Arish, |
Therefore, Ilntroduction of irrigation watex from,the River Nile by
extending the El Salam Canal is indispensable for the integrated

regional development based on a stable agricultural infrastructure.



1) El Salam Canal Extensidn

- To. determine how far the Ll Salam Canal should be extended,
comparative economic evaluation was made for three alternatives, as

shown in Figure 3.3-1.

The'reSolts_indicate that agricultural development in the North
Sinal area would be more profitable taking large area in order to
;eduee_constfuetion costs per feddan necessary for siphon,
main/lateral esnals and pump stations, etc. Namely, Altermative II
up to Misfaq 1s the most profitable from the viewpoint of cost and
benefit (refer to APPENDIX-H).

- For eomparison purpose, EIRR was accounted based on the project
_ cost and benefit estlmated for the Rabaa/Qatia Area temporarily,
And the results of EIRR might be lower than the actual. Therefore,
feasibllity study for each subproject should be done in order to
estimate EIRR in more detail,

: The continuous serles of development without vacant area is
desired, therefore, the extension up to El Midan (Alternative III)
will be adopted in the Long-term Plan. In other words, the Canal
will be extended up to Misfaq area by the Medium~term Plan (target
_year 2002) and for further eastern portion, the Canal extension will
be reconsidered after reviewing the progress and result of the
development by that time,  Consequently, a series of continuous area
between Suez Canal and ElL Arish will be reclaimed in addition to the
'Eastern Area where existing farmlands are distributed and now used

for cropping.
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2) Land Use and Settlement Planning

The land use plan was drawn up based on the land classification

map-as follows:

Firstly, nonarable Class-6 land {mobile sand dune and Sabkha)
was excluded from the land reclamation area. Meanwhile, existing
roads, villages and towns, ruins and military areas were to be left

as they were or expanded in the future,.

- Secondary, arable land (Class~2 to Class-4 land) was proposed
" to be reclaimed as shown in Figure 3.3-2 and Table 3.3-1.
Accordihgly, 254,700 feddan (gross) of land was determiﬁed to be
reclaimed for farmland (203,800 feddan, net) and the reclaimed

farmland will be allocated to settlers in different categories as

below::
Category Farm-Size Rativ in Total Area
{feddan/household) ()
Smallholders 5 50 - 65
© Graduates - 10 10 - 15
Investors - 80/unit 25 - 35

As for the distribution ratio for each category, land
conditions and balance of farm labour requirement should be
considered. Tt is recommended to promote the settlement of

smallholders inéludiug the Bedouin who are willing to settle,

.Basad bn the above-mentioned premise, the land settlement plan
in the M/P Area was -prepared as.shown in Figure 3.3-2 and Table
.3.3-2. -As thé_results, 50 percent of reclaimable land is
distributed for smallholders, 15 percent for graduates and 35

percent for investors, respectively.
Sand flat where partly settled Bedouin farmers cultlvate crops

under drip irrigatibn,=were determined to be allocated to

smallholders including Bedouin, Sandy terrain with gentle
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wadulation (sand undelating) was to be allocated to graduates ot

investors. A somewhat steeper portion of gand undulating wag to be

allocated to the investors who will grow fruit trees. Clay flats

woere plamned for allocation to smallholders migrating from the Delta

reglon,

Exploring the groundwater, farmland with drip {rrigation system
have been expanded by Bedouln settlers. Rut  the groundwater quality
is saline; therefore, the existing farmlands will also be included
in the on-farm development plan when Nile water becomes avallable
through the El Salam Canal extensilon. The current land ownefship

will be agsured or compensated after the project 1mp1emehtgtion.

The total number of farming families 1s estimated_ap 27,600
households. On their farmland, fruits, vegetables, oil crops and
fodder crops will be cropped under sprinkler and drip irrigation
systems (surface irrigation in the Tina Plain). Livestock '

production mainly of sheep, goats and beef cattle will ba:practised.

Oiluextracting'and slaughtering/cut meat processing plants will
be established for agro-industrial development in investors complex

which includes the following facilitiles:

- Farm machinery shed
- $laughterhouse with cut meat plant
- 011 extraction and refinery plant

- Fruits and vegetables marketing center

For settlers, vew-communities (settlement villages) will be
planned to be distributed with a maximum distance between house and
farm of between 2.5 and 3.0 km, Livestock rearing facilities will

be set up adjoining the settlement village.

One of the facters which can determine the project's success is

the settlement plan. It is anticipated that many people who belong
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Figure 3.3-2. = Land Reelamation and Settlement Plan - N
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Table 3,3-1.

Sub-Atea

Land Reclamacion Plan

Area (feddan)

o gross net */  net/gross
ﬁorth 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~tatal) (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 o 4,100 3,300 0.80
North Salmana 12,000 9,600 0.80
‘Sputh Salmana = 9,100 7,300 0.80
Misfaq o 5,000 4,000 0.80
' (Sub-total) {40, 200) (32,200)
El Mazar 6,700 5,006 0.75
El Midan- 10,000 g,000 0,80
_(Subftotal)': (16,700) (13,000)
~Total 254,700 203,800 0.80
~*/ net cultivable arca
Té?le 3F3f2; Land Settlement Plan
(Unit: feddan)
qettlement CatngAy Farm Size B Area (gross)
. - ) Z
Small Holders ' :
Sand flat 5 82,200
Clay flat 5 38,000
__(Sub—total) {120, 200) 50.0
- Graduates 10 36,000 15.0
Inveéfﬁré S
Livestock 80 67,000
Fruits . 80 17,100
(Sub total) - (84,100) 35.0
Total Cultivated Land */ '240,30Q 106.0
Non-cultivated Land 14,400
Total 254,700

*/ including the avea

of on-farm facllltles
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to various categories including the Bedouin, will come to settle
from many different locations, ‘Therefore, the main premises for the

settlement are as follows:

- To act in harmony with each other
- To realize highly productive agriculture

- To achieve self-supporting agricultural management

In order to establish a rural communities with favourable
cooperation among residents and alse to prbmote productive
agriculture, it is recommended to.fonm settlements with farmers who
belong to the same category or whose places of origin are the same.
The settlers will be organized for the efficient use of irrigaﬁion'

and for marketing of agriculturél products.
3) Farm Management Planning

It is imperative to establish stabilized.ptoductivity by
improving soilwwaterfholding capa;iﬁy aﬁﬂ nutrient retention
capacity. This can be realized by coupiiug crdp'pfoducfion with a
livestock sector. Firstly, crops should be diversified including
fodder crops to_prevent.continuohs monecropping hazatﬂs and to
increase vegetative coverage on the reclaimed land, protecting them
from wind erosion. Secondly, livestock byuproduétsishouid be
effectively utilized to supply manure to farmland'éﬁd crop

by-products to livestock feeding.

The crop selection was made among: 1) food crbﬁs; 2) fodder
crops, 3) oll crops, 4) vegetables and fruits for foreign exports.
As regards livestock, local beef cattle and flocks of goats and

sheep, under a collective feeding system, are proposed,
Finally, six farming type are proposed to be deveioped in the

M/P Study area, based on the soils, topograph?’and'siZés'ofl
holdings. | .
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The typical cropping pattern with rotation will be proposed for

respective farm types as -below:

Farm Type = Settlement : Characteristics
cp-1 Smallholders Sand flats 0il crops’ Sprinkler irrigation
_ oo : Goats &.
- S sheep
CP~2 n o Clay flats Food cropsy Surface basin irri-
Fodder crop; gation
Cattle
CpP-3 Gradﬁates _ ) Sand undu~ 01l crops; " Sprinkler and drip
' ' : C . lating Fruits: irrigation '
Cattle ' .
CP-4 Tnvestors B " Livestock Sprinkler irrigation
crP-5 : ._ " - : " Fruits Drip irrigation
CP~6 EXisting Sand flats Vegetables,  Sprinkler and drip
farmers o _ ~ Fruits irrigation

.Ciay fiaf (Tina'Plain).is suitable for food crops and fodder crops
including rice, as it nee&s'pefiodical leaching of salts by flood
irrigation} 7Typical'pattetns of férming found in the Nile Deilta are
adaptable to this plain.

Flat sandy terrains, onrﬁhe other hand, are sultable for cash crops
farﬁing,,gspecially oil prbéessiﬁg crops coupled with lives;ock production.
Undulafing'sand:tgrrains have complicated.topography, théréfore, it can be
oriented to farﬁing developed és ffuits or vegetable -gardens for graduate
settlers, also as comméfgial farms of livestock or frults orchards for

Investors, Wiﬁd erosion should be prevented by windbreaks,

In the Eastern Division, the exlsting farms will be improved their:

productivities through rational use of groundwater for irrigation.
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3.3.3, Fishery Development Strategy

with respect to iishery, Bardawil Lagoon Development Programme is
being implemented by GAFRD. Fishery production in Egypt lags behind
congumption, while the demand foxr fishery products has a tendency to
increase, resulting in a dependence on imports. North Sinai area has a
potential for inland fishery development in the Bardawil and Malaha

Lakes and aquacultute is possible in the north Tina Plain.

In the Bardawil Lake, fishery will be develbped through the
improvement of openings (Bughaz I and II) to. maintain the’ salinity and
to migrate fish fry by an exchange of seawater, Production of the lake
is limited, because’ the high salinity {ohibits normal growth of common
fishes and the putrients is not supplied, As reported by the previous
studies, the fish catch is decliﬁing, indicating that the lake has

already been over-exploited.

Under these conditions, the following measures can be considered:

(1) To secure seawater exchange and circulation, which is an
indispensable for fishery production in the lake. o
Existing openings Bughaz I and II should be protected from-
siltation so as to maintain the 1ake 8 fishing grounds,

(2) To raise the primary production by 1ntroducing drainage
water into the lake, which will dilute the salinity and .

supply nutrients.

(3) To strengthen the fishery regulations and managément g0 as
to preserve and exploit the resources undex appropriate
fishing activities.

Priority should be given to the preservation of the naturél
environment, because the Bardawil Lake is the country's sole lake
without pollution, Therefore, it is desirable not to lead drained

water into the lake in order to preserve its clean ecosystem, -
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Accordingly, the measutg in.item(2) should be taken on a limited
basis.  For the fishery development, the following plans will be
sfudi¢d=-- '

-~ . .Improvement of the lake openiﬁgs {Bughaz I and IT)
f' ‘Reconstruction of the western part of the lake
- Fish landing port improvement

- Nigila fishery center

‘The Malaha Lake is a hypersaline shallow water body as the
Béfdawil Lake._ The:fishery-production is maintained by keeping the
.3salinity below_thé*critical leﬁel by water exchange and fish fry
migrétioﬁ from the éea through the openings. Therefore, the
'evelohment-pian:shéuld be made through (i) to preserve fishing
gfo@nd by effiéieﬁt:water exchgnge and circulation, (i1) to dilute
salinity and supﬁly.ﬁutfients by directing drainage water, and (iii)

to introduce_aquaculture techniques.
3.3.4. Agro-Industry and Marketing Development Strategy

The Sinai Peninsula has not been developed for industrial
development owing to its remoteness and scarce supply of raw
materials. However, once agricultural and fishery development comes

into operation, this sector will play a major role.

Sincé'this_éectdr'requires water and electricity supplies as
well as an efficient tr&népbrt system, the processing plants will be
established ét:locétions along the highway or near the production
area of réw métérials. The.site for fisheries processing will be

found_atﬁthe_principal landing port.

 _The processing ﬁlants with a combination of o0il extraction and
refining:facility and those with slaughterhouse.with a cut meat
"proCeésing faciiity will be established. And the lce plént for fish
presérvépion witﬁ'cold.storagé will be estabiished at fish landing.
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Marketing activity for agricultural products is not organized,
therefore, no warehouse and cold storége for markgtiﬁg dse are
observed. This method of handling often causes a fair percentage
damages or loss from withering. The following facilities are
required to storing, processing and marketing of agricultural,

livestock and fishery products.
(1} Marketing Centers for Perishable Products

Especially facilities for vegetables and fruits destined for
exports are requived. Vegetable and fruits have large volumes,

accordingly, it is necessary to market them efficlently.
{(2) Coid Storage and Marketing Facilities for Fishery Product

Fishery ports and related facilitiles are planned at Tulul and
Nigila by the cooperation of EC. The project will be
promoted to keep the quality of fishery product and to diminish

the loss during the marketing.
3.3.5, New-Community Development Strategy

Population of the Study Area will increase in future owing to
the various development plans. In particular, the agricultural
development will affect the population increase drastically. Such a
rapld increase will require new-communities for settlers.

Therefore; settlement villages have to be constructed in the

reclaimed area to cope with this increasing population,

Currently, in the existing commuriities alongside the highway,
such infrastructure as water supply, electricity and

telecomnunication has been established compared to other areas.

EL Qantara Fast (new-community) will be the marketing point
between the North Sinai region and the Delta region having an
important role to the agricultural development of Tina Plain, Bir
El Abd is a center of Markaz of which area shares nearly half of the
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North Sinai region. A new-comumunity is currently under
construction, Tt is also a diverging point for the Maghara coal

mine road as well as the center of a regional economic zone,

Function of such existing communities as El Arish, Rafah,
Sheikh Zuwayid, El Qantara East, Bir El Abd should be expanded to

make them centers for commercial and marketing system.

The study of PPU/GARPAD states that existing communities, if
they are to continue self-sustaining economic bases through
tradifional activities, will find it impossible to provide a labour
sources, service, nor to be easily linked with the new-community
plan, However, in view of regional development, at least the social
service networks shoﬁld be linked intentionally between the existing

~communities and the proposed new-communities., In other words, the
priﬁcipal éxisting communities will act as service centers for the

settlement villages in the area.

The number of hdusahblds of settlement farmers is about 30,000
and the new—community developmenﬁ for providing them their housing
ié_necessary. .The settlement villages are distributed to make the
disfance from house to farm within 2.5 to 3.0 km; accordingly, the
‘number- of settlement villages 1is about 40 in total (Figure 3.3-3).
in addition, a new-commﬁnity for fishery households wili be
constructed near thé Malaha Lake. For the new-communities,
infrasfructure such as.houSe and potable water supply and social

services as medical care and educational facilities are required.

Table 3.3~3. ©Number of Settlement Farmers

Settlement Category No. of Families Population
Small-Holders

Sand Flat 16, 400 82,000

Clay Flat 7,600 38,000
(Sub-total) (24,000) (120,000)
 Graduates 3,600 18,000
Total ' 27,600 138,000

. * )

_-Non—farming'Families-/ : 4,900 24,500
Grand Total 32,500 162,500

Note: %/ 15% of total families
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3,3.6. _Tburism.Development Strategy

_ The basic survey on tourism developuent was conducted by
EGYPTEAM and the city development master plan for E1 Arish was
.prepared by_MOD.' This survey concluded that coastal areas of the
Meditertaneen Sea had a potential for tourism development owing to

the favourable climatic conditions and landscape.

.The’ preoent study also confirmed that the ‘coastline from
Balouza to Rumana and from El Masaid to Rafah, and El Ruag Bay in
the Bardawil Lake and Port Fouad in the Meditterranean Sea coast are
.'especially suited for ‘tourism development. The area can be
_developed as a recreation area for local people and tourists from
other areas of hgypt;after constructing road systems and lo@ging and

recreational'facilities.

The El 7araniq lagoon at the eastern end of Bardawil Lake is
...world famous for migratory birds. 1In parts of the Tina Plain, ruins
pf_the Greek and Roman era are ‘distributed, however, excavation or

preservation measures are still underway.

The tourism development cloeely relates to the development of
other sectors. _In the regional development context, the growth of
 urban and rural areas may greatly encourage the tourism development.
| -There may be several difficulties for the Study Area in attaining
rapid development due to lack of infrastructure and social sexvices
'compared to the existing resort areas; The tourism development
should go - simultaneously with the development of infrastructure and
 sociel services of the region. Finally, ‘the development has an
-impettant_role for increasing the amenities of rural life in the new

communities.,
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4,1, Crop and Livestock Production Plan
4.1.1. Farming Type

Six farming types are proposed to be developed in the M/P area,
based on the solls, topography and various sizes of holdings

adopted, Their conditions and features are shown in Table 4.1-1,

4.1,2, Selection of Crop and Animal Species

It is imperative to make selections which are viable and likely
to maximize the utilization of available human resources with
efficient techniques in the field of horticulture, in combination
with water resources from El1 Salam Canal. What is to be produced
must be of value added and largely exportable, consistent with the
prospect of future trends in the supply - demand situations for both
domestic and foreign markets, The existing horticultural zone in
North Sinai is favourably situated to serve as a supplier of fresh
and/or processed foodstuffs to the Greater Cairo metropolis and also
internationally, towards the Middle or Near East and Europe during
the off~season, In order to harness such favorable locational
conditions, it is essential to introduce industrial crops of a value
added type. Flat and expansive desert areas provide an ideal base
for the large-scale, low-cost production of industrial crops. The
expected function of employment creation can be derived not only
from local agro-industrial activities, but also to some extent from
farm activities. This can be achieved through the combined system
of fodder and oil crops with meat production. Labour demand arises
from collective animal husbandry with fodder, agro-industrial

by-products, and crop residues.

Accordingly, the recommended c¢yops for Sinai may consist of (1)
field crops and fodder crops for the initial few years (to make the
desert fertile), (2) industrial crops to supply local processing
materials and (3) vegetables and fruits for foreign exports or for

markets outside the governorate. Agricultural activities are
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determinpd'by varipus_parameters such as éuitable crops or varieties
for soil and climatic conditions as well as thelr yield or quality
levels, 'Their_ability tb follow relevant farming practices to
engure them. .Emphasis should be put on versatile crops with long
shelf 1ife, available fdr_processing and less damaging to soil
fertility.

In the initial stages of reclamation, highly salt-tolerant
crops and varieties are preferable, and land-maturing stage fodder
crops should be_ihcorporated into.a rotation systems as evenly as
possibie'so'that they can restore soil fertility during the longer
span of thé préject period, These crops are particularly important
for procuring green fodder during the winter when shortages often

.become acute.

To ensure féed_éééurity, various factors such as crop selection
in terms of low-temperature adaptability, soil adaptability (e.g.
alfalfa:fof sandy areas and .berseem for loamy areas), well-balanced
nutritional composition (combination of gramineae, legumineae and

amaranﬁhaceae)'should receive careful consideration.

As-regards livéstock.species and varfeties, a host of elements
should‘be takeﬁ into acqcuntl'i.e., feeding experience, current.
teéhnicél levels,'usége:and prbCessing of products, mortality risk,
type,and,amounfs of évailable fcdder or gralns, etc. Basically,
herds of 1oéal beef.cattle and flocks of goats and sheep, under a
system_of;colléctive feeding is coupled with vegetable oil system,
and cattle meat production coupled with field crops. Further
_individual, rearing systems should be couﬁled with crops production,
enélosgﬂ feeding-of-shéep and goats by feeding fodder, marketed crop

residues and oil cakes.

Pdultry, rabbit-rearing, and dairy farming were studied, but it
was found that profitable management could not be realized under the
' _prevailing conditions observed in the Study Avea. Besides, heavy
investment and technical experience are essential to make these

sectors commercially viable.
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4.1.3. Cropping Patterns

The representative cropping pattern for each farming type is

proposed as follows (Figure 4.1~1):
1} Cropping Pattern CP-1i

This pattern is applied on sandy flat areas, where immediate
cropping is available after the completicn of land consolidation
work. Twenty percent of the area under this péttern is planted with
olive trees (for oil production),; where a rotation is 1ntfoduced-
covering fodder crops, oil crops, and vegetables. The sandy soils
under this pattern have low water holding capacity and poor nutrient
retention capacity. These constraints can'be imprpved by heavy
application of manure or crép residues., This is why_liﬁestock is
emphasized in this pattern to which fodder crops are heavily
devoted. For example, successive cuttings of alfalfa for two years,
can be incorporated with fodder beet as a winter crop and sordan and
naplergrass as summer forages so that seasbnél fluctuations in feeads
supply can be minimized. As a whole, fhe‘iﬁportanée of the roles
fodder crops play'in the preotection of farmlands from wind erosion
as well as in the supply of soil organic matter is fully realized in

the cropping patterns,

Vegetables are grown principally during nily and winter season.
In addition, vegetables share of the total cropping was limited to
less than 15 percent with a great diversity of species to avoid over

production.

As regards oil seeds, high-yield o1l bearing specieé which
produce cil cakes with high nutritional value were chosen. Olive
oil is harvested in the fifth year after.planting, but during the
growing period prior to the first Harvestiug other short season
crops can be intercropped. Goats and sheep constitute the livestock

sector because they are suitable for smallholders.
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2)  Cropping Pattern CP-2

This pattern 1Slapplied on saline clay flat land. After
leaching, salt-tolerant amshoot (Echinochiloa crassicarum) is sown
as a fodder crop followed by paddy., Rice 1is used as a regular
rotatidn_grop because periodical leaching under submerged conditions

with.paddy_rice every three year is desirable to facilitate

desalinization.

Vegetables are grown as nily and spring crops. Frenchbeans and
tomatqu'afe planned as export crops. An equal share was given to
cereals and fodder crops. Maize, alfalfa, and other
salt;susc9ptible Crops are.excluded. Beaf cattle constitutes the

livestock species. Mechanization is oniy applied to paddy cropping.
3) Cropping Pattern CP-3

Because this pattern is applied én fairly undulating sandy
terrain, 40 percent of the arable area is devoted to orchards. The
rest is cropped in a way such that fodder crops and others (field
crops, oil seeds, and vegetables) have vroughly equal shares. Beef
cattle COnstitgté the livestock sector. This pattern, with a
‘holding size roughly twice that of CP-1. It should be managed by
family labour anﬁ through minimum initial investment. To meet this
requirémeﬁt;'the share of vegetable cropping was set at under 15
percent, Plastic tunnels are used for some species of winter
vegetables. Grqundnﬁt is planned only for confectionery usage but
no oil #afiefies-are introduced due to low returns for processing
ﬁateriéis. _As'for orchard trees, species which have not been
planted.widely-in existing ofchards, i.e., apples, oranges, grapes

and figs,1are adopted to avert possible competition or oversupply.
4) Cropping Pattern CP-4
- 'This is applied to undulating sandy terrain but comparatively

flat sand deposits, devoted to feed crop production through which

investors keep a large size herds of beef cattle or goats and sheep.

~117~



Less than 20 percent of cropping share is given to early summer oil
crop {sunflower). For the same reason, fodder wmaize is to be
introduced as a nily crop, so that its growing season would fall in

late summer to mid autunn.

As major fodder crops, alfalfa is to be grown perenﬁially'for
three consecutive years, fodder beet and feed barley are cropped for
winter crops, with sordan (a gramineae species geneticaliy'clbser to

sorghum) and fodder maize as summer fodders.

In this pattern either beef cattle or sheep/goats are employed
on a commercial basis, i.e., in large herds or ilocks, dEpending on
the profitability (though the latter require more labour)l' Hired
labour and mechanization are essential for the investors to'managé'
their farms under this pattern; and livestock rearing also requires
hired labour according to the herd size being kept. Investors can

employ smallholders to meet their labour requirements.
5) Cropping Pattern CP-5

This is applied to areas which are highly ﬁndulatihg sand and
subject to wind erosion, reclaimed with liﬁitéd'cuttiné or filling
into orchard plots. The reclaimed land is irrigated withidrip
pipes. Consequently, the area under such conditions can only be

developed as corchards.

Fruit specles were selected in order to avoid competing with
existing fruit producing areas in and daround the'goveranaté.. A
larger planting share, namely 40 percent, was allotted to aﬁ?lés _
because of their relatively limited planting throughout Egypt and
within the North Sinal Governorate, This ie followéd by gréﬁés and
figs each of which have 20 percent of the orchard area,:-Vatidus
minor fruit species, such as oranges and guavés'are ﬁlantéd'iﬁ the

orchard area,.
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Planting density is initially set at 250 seedlings per feddan
forjﬁaxiﬁizigg yields at an early stage of maturity, but thinning
should be ﬁradtiscd as soon as they develop to form a broad canopy,
eventually 1égving only two thirds of the 6riginal population at the

matured stage.

Labour supply from Smallholders is fully utilized to manage
orchards, but the selected Species will provide broadly dispersed
peaks of harveqting ranging from June to November. Harvesting
quantities are then evenly distributed during the proposed
harvesting season, so that. hired labour may be economlzed
Harvested fruits are sent to a fruit. grading and packing center for
fresh marketing. Processed fruit such as juice, canned fruits, and
dry fruips still have a low level of domestic consumption, and only

"a few percent of fruits are marketed in a processed form.
6) CiOpping Pattern CP~6

This pattefn is ouly'épplicable to the existing farms in the
Eastern Division, loecated in El Arish and farther to the east. The
agricglﬁuré is specialized in orchards and the horticultural sector.

_A_pétp of orchards.are still at'én jmmature stage, representing 80
péréént of the total acreage, and consists of such species as
peaches, almonds, olive (as a food), figs and dates. Solanaceae and

_CUCurbitaceae_as summer crops are projected to decline, even though
‘they are currehﬁly prevélent during the summer, leaving more

concentration on winter crbps.

For the rational use Of:gfoundwater, this pattern gives
complete fallﬁwjfor'summer BEAS0n, ahd introducing only winter
| crops, In fhiézpéttern, continﬂous-singlé-cropping should be
avoided through a crop rotation using diffexent families of
Vegetables, that is, solanaceae, cucurbitaceae and malvaceae. The
‘organic ma;tex_necgssary for field plots should be supplied from
héarﬁy pouifryEfafms or from the ﬁestern Study Area where surplus

manure is anticipated.
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4,1.,4. Target Yields and Production

Crop yields will increase as tiﬁe elapses after reclamation,
Generally speaking, loamy soils have slower pace in yleld
development but can attain higher levels than sandy solls.
_Reasoﬁable-yieldrlevéls are expectéd on the basls of comparable
levels in the Nile Deita for the Tina Plain and those in Ismailia
for sand sheets. They are also estimated from experiences in the

existing‘reclaimed areas.

It is important to stfess that quality and timing of harvesting
will be more vital factors for farmers to market their vegetables or
fruits in ﬁhe future. Crop yield targets are listed in Table 4.1-2.
One target is.;o_increase production by increasing cropping
intensity to 200 percent (i.e. two crops a year), resulting in
greatér water-use éfficiency, minimizing barren land, with plant
coverage.over.soil surface to prevent upward salt movement. Total
nét cultivation area éﬁd the estimated production by farm types are

shown in Tables 4.1-3 and 4.1-4, respectively.
4,1.5. Basic Techniques for Crop Production

Choking of dripping emitters, hazardous salt accumulation, mani-
festation of alkaline hazard, nematodes, particularly schists will
encpﬁnter some basic problems as reclaimed farmlands. With regard

to Salinization; nd effective countermeasure has been developed other
théﬁ pefiodic.ieaching, changihg plant hills, or surface mulch to
restrict sbil'évappration. Alkalinity problems can be mitigated through
épplication'of gypsum, 'Scﬁist‘nematodes may be prevented by

crop rotation and c¢hemical control, etc.

In planting'orchard trees, organic application in deep pits before
planting will'fostgriéhe'developmént:of a canopy. This organic manure
will_raisé the water and nutrieht retentive capaclty of sandy solls, and
will serve as a means of impfoving.the productivity of sandy soils along

with slow-acting fertilizer and splitting applications.
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able 4.1-2.  Target Crop Yi id _— '
Table arget Lrop _“’ {unit : ton/feddan)

Clay Plat SandFlat Sand Undulating - EagtArea -
Crop Crop Straw Crop Straw Crop Straw " CropStraw
Cereals : _
Rice 2.0 20 - - _ - - . R
Wheat 13 14 .- T
Maize - - - - 1.5 1.5 - -
Groundnut - - - - 08 08 - . -
0il _ _
Flax - - 05 2.3 05 23 - o
Safflower Lo - 0.5 - 0.b . e
Sunflower : - - _ 0.9 - _ 09 - - -
I'edder _
Amshoot 20.0 - - - T e e S
Alfalfa _ - . 300 - - - 320 - ER
Berseem 28.0 - - - - B
Feed Barley - - e 19 15 -
Fodderbeet 3.0 - 320 - 320 - L
Fodder Maize - - - - | 250 . . .
Napiergrass 30.0 - 270 - 270 - PO
Sordan 35.0 - 32.0 - 32.0 - : - -
Vegetable . o
Tomato 80 - 70 - 70 - 80 -
Green Peppet - - - ; ' 50 - L
Cucumber - - 50 - L R
Squash BO - IR 70 - 80 -
Cantalope - - 6.0 - - . S 80 -
Okra S . 100 -
Green Beans 50 1.0 . - - S
Polato y . 6.0 - . o SRR
Green Peas - - - - 40 - R
Fruits _ o _ _
Apple - - - 2.0 - B -
Peach - - - - .- 30 -
Grape - - - - - 6.0 - B 5.0 -
Guava - - - - 1.0 U 70 -
Olive " - 30 - g B 40 -
Orange . - N . _5 8.0 ;' ) - 80 -
Fig - - - 50 - . BO. -

Notes: 1 Ex'cept cantaloupe and okra, vegetable yields indicﬁte those“fé_r nily'or \#inter crop.
2 Olive yield gives oil olive species for "undulating” '
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Table 4.1-3..

Total Net cultivation Area

(unit ; 1000/ feddan, net)

C.P-4

Cropping Pattorn C.P1  C.P2 C.P3 C.P5 C.P-6  Total
North Tina Plain e X - " - ] 189
South Tina Plain 70 128 161 147 : - 50.6
South Qantara East 3.1 - 15.2 - - - 18.3
Kathib Bl Agramia - - ; 20.2 - 20.2
Rabaa/Qatia - 23.5 1.8 46 6.0 5.7 - 41.6
Hod Abu Sarhara . - - e - : 112
BirElAbd © - - : 8.0 . i 8.0
Tofaha . - 3.3 . ; - - : 3.3
North Salmana 98 : . : : - 9.6
South Salmana ' : 73 - - - - - 7.3
Misfaq N - 4.0 . - - 4.0
BiMazar 28 : : 2.2 : i 5.0
ElMidan - 44 _- - - 3.6 - - 8.0
Sub-total ‘610 813 399 659 - 57 0 2038
(canal irrigated) '
WadiElAcsh ~ - . . ' : 5.1 5.1
Sheikh Zuwayed / S ] i . 544 544

~ Rafah
Sub-total o - o
{ground water : - - - - - 59.5 59.5
irrigated)

Total S 6L0 313 - 39.9 65.9 5.7 59.5 - 9263.3
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Table 4.1-4,  Estimated Agricultiiral Prbductién-by Cropping Pattern o
stabilized stage : (unit ; 1000.feddan, 1000 ton)

Cropping Pattern c.pl P2  CP3 CP4  CPB CP6  Total
AP AP AP AP A P AP A P
Area under pattern (net} 61.0 31.3 329 - 659 8.7 59.5 .. 263,353
rice e T Y W Rt o
wheat S T H e BT -2 §
minze - - - - 2 3 - - - R 2.3
groundnut - - - - 2 2 - - - - .- 2 2
sﬁhﬁower 6 & - - 6 6 1312 - - - - 25 23 '
safflower 6 5 - - 2 1 - - - - - - 8 4
flax (grain) 6 3 - - 2 1 - - - - S 8 4 -
ﬂax (stalk) - 14 - ._ - 4 - - - - - - S - 18 -
tomato 6 42 5 40 2 14 - - - - 3 24 16120
cucumber 2 8 - - . e e - - - ‘28
cantaloup 3 18 - - - - - - - - SRR S t: 2
squash . .. 5 40 2 14 - - - . 3 24 10 78
potato 9 10 - - - - - - - 2 10
green pepper - e - 2 10 - - - - - - 2 10
green pea - - - - 2 8 - - - - - - 2 _ 8
french bean - - B 25 - - .- e - - - 5 25
okra - - - - - - - - - - 3 24 3 24
eggplant ' - - - - - e e - - 3 27 3 27
herseem - - 8 224 - - - - - - - - 8 224
alfalfa 24 728 - - 6 178 401200 - - - - 702107
fodder beet 18 583 8 286 8 253 13427 - . - - 371549
sordan 6 194 5 174 4 127 13 427 - - - - 28 922
napiergrass 6 164 3 175 2 53 - - - - - 11 292
fodder maize - - - - - - 13 334 - - - - 13 334
feed barley - - - - - - 13 13- - - - . 13 13
apple .. . . 48 - - 28 - - 813
orange - - - 4 32 - - ‘1 B - (A
grape - - - - 4 24 - - 17 - - B 3
fig S - 4. 20 - - 1 6 2 12 7 38
guava - - - - - - - 1 4 - - 1 4
peach S - -~ - 1030 10 30
almond S .- - - 29 23 29 23
oil olive 12 36 - - - - - - - - 7 98 19 84

Note :A; areé, p; pi'oduction"
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4,1.6. Agricultural Labour and Mechanization .

'Generally;'smailhdlders manége'their farms on the basis of a
family'labour'system. Hoﬁever, large~scale management by investor
requires hired labour along with a substantial degree of
mechanization for harvesting and other practices.' It is impottant
to- ‘economize on the numbers of machines and vehicles to be
introduced by_maximizing the_performance per machine through such
devices as dispersed_hgrvésting periods and other operational peaks

in machinery use. -

Iin fhis plan, the range of mechanization is confined to
investors' fatms and smallholder's paddy pfactice. The labour
inténsive systemfis.applied to the other farming practices to make

full_ﬁse of family labour resources,
4.1.7, Livestock Species

Feediﬁg systems and feedablg aizes of herds and livestock
species'are determined on the baSjs of'the available amount of green
_fodders, oil cakes and meals, stalk and straw, and other residues from
field crops and byproducts from processing. From the feed “conversion

ation,(F,C.R), beef_cattle can’ make the best adyan;age,_tollowed by
sheep and goats. HHoﬁever; medium- or small-sized livestock (sheep and
goats) can easily be;feared ahd'alsb'have low mortality. Apart from
commercial large~scale.feed1ﬁg systems, medium- or small-sized iivestock

should be the mainstay of animal husbandry to be reared by smallholders.

_._IWith regards to.beef cattle, indigénous‘Baladi varieties are to
be adopted 1nitially to.avoid risk and to alleviate the burden of
the 1nitia1 investment. However, these should be switched -to hybrid
with foreign varieties with the highest F. C.R. during the first
replaCement period (within five years) when the workers become

accustomed to rearing-beef cattle, :
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As to sheep and goats, it is recommended to begin with local
varleties in the North Sinai such as Duseeni or Rafmanii_fdr Sheep

and AnglomNubian.or Shamt for goats.

4,1.8, Livestock Rearing System

Beef cattle can be maﬁaged either through backyard fattening‘by
small-scale farmers with éelf"éupplied fodders and crop residues, or
through large-scale, collective feeding by graduates, or investors.
From economic and managerial aspects, it is the best way to keep -
livestock in enclosed feedlots without the need for establishing housing
facilities. Shade preparation and water supply, howvever, will be

necessary {(Figure 4.1-2).

Shaep and goats, although their F.C.R. is low, are adaptabie to '°
small herd rearing by the settled Bedouin. Noreover, these species '
are able to utilize olive oil cakes which presents difficulties in-

feeding other species.

- Above all, livestock as a whole plays a vital role in'Supplyiﬁg'f
organic matter to sandy scils, The enclosed feedlot syStém; as
recommended above, facilitates the collection of manure as'cémpared---
with pasturing or tether grazing systems, but its greatest'advéhtage

lies in its low rearing cost.
4.1.9. Feed Balance

It is essential to restrict the amount of conéentréteé as far
as possible due to vecent remarkable.riSES in feed prices, In feeding
beef cattle, especially in case of investors and graduates, a Rt
supplemental purchased feed supply is needed within a range equivalent

to less than 30 percent of total digestible nutrients,
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The_most economical way of supply will be avallable in the
purchase of tice straw from the Delta region, because it is a cheap
-and abundant supply. Alfalfa hay can be used for yearling beef

- cattle instead of costly concentrates.

Souroes of self ~supplied feeds .congist of olive oil cakes or
meal as concentrate feeds, forage crops within rotation crops, and
rice straw or bean stalke. . Feeding loss is estimated at 15 percent
of the available feed sources. Expected annual trends in yield and
production, quantities of feed crops and available nutrient
components are shown An APPENDIX-D. It is assumed that the daily gain
will reach 0.7 kg per day with F, C R. of 2.5 in the flnishing stage of
fatLening beef cattle.

Selfmsupplied feeos, eepecially fodders are freshly fed by hand
_or mower cutting or converted into naturally dried hay in
preparatlon for. off—season feeding (silage 1s an alternative, but it

becomes too expensive as it needs polyethylene bags) .
4.1.10. Carrying Capacity and Livestock Economy

Carrying-capaeify varies considerably with the rate of employing
~fodder crops in cropping patterns, under the programmed feeding system
:durlng the stabilized phase. In case of exclusive livestock management
by investoro, calculations provide the level as 1.4 head/feddan for beef
cattle, and 26,8 head/feddan for adult goats/sheep. Additionally, the
index for dairy cows which produce 15 kg of raw milk per day amounts to
0.5 head/feddan, which is economically infeasible at current milk price

levele.'

Generally speaking, the expected rate of margin from the livestock
_sector only reaches up- to 20 - 30 percent. The possibility of raising
‘this rate up to a level of 50 percent or higher, depends entireiy on the

'extent of saving in the costs of facillties and purchased feeds.
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Beef cattle and mixed flocks of gbats and sheép-afe typidal
livestock species which can be relatively easy to tend, 1f herds are
kept in an open feedlot with the ﬁrovision of water Sﬁpply and -
suiltable shade established.in_a public blaée'not'far from villages
and also close to fodder production area. IndiVidual‘fafmers are
allothed'small areas within public feedlot yardé'to'establish
individuaily an enclosed feéding place with barbed wire and reed
screens as well as shade with date palm leaves or plastic sheets, .

etc. TFeeding and watering troughs are also provided.
As regards breeding and stock supply;_home'maﬁing:for :
goats/sheep flocks and a rental bull-mating service are planned until:

A.Y. techniques are economically introduce&'and disseminated.

‘Finally, total livestock herds kept in the F/S Area and the meat
production by farming types are estimated as shown in.Table 4.1-5.
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4.2, Trrigation and Drainage Plan
4.2.1. TIrrigation Water Requirements
1) -Crop Waté: Requirements

Water reQuiremeﬁt for crops is calculated based on proposed
cropping: patterns and their monthly water requirement. Crop water

requirements can be computed by the follow1ng fo1mula.
ET (crop) = Ko - ETo

Where, ET {(crop}: cxrop water requirement (mm)

Ko i crop coefficient

In Egypt, crop coefficients established by GARPAD on the
babis of values presented in FAQ's Irrigatlon and Drainage
_paper No 24 are used w1de1y for the estimatlon of the crop
water ‘requirement, These values, which are presented in

APPENDIX-C, are applied for the M/P study.
. ETo: "reference crop evapotranspiration (mm)

The mean éiimatic characteristics in the M/P land
feéiaﬁatioﬁ area for calculation of the crop water
_requirements is estimated by the climatic data of Port

"   Said E1 Arish, and Ismailia and by the weighting factors
obtained by the Thiessen method. ETo is calculated by the
three methpda, the Blaney-Cridle, the modified Penman and
the-radiapion_method, Difference among the ETo values
caléuiatéd by.the three methods is negligibly small. The
ETo value by the modified Penman method, which offers the

.-Highest resﬁlt,'is adopted for this planning.
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ETo by Modified Penman Method

{mm)
Month  .Jan. Feb. Mar. . Apr. May - Jun,.
ETo 92 103 171 200 239 253
Month  Jul. Aug. Sep. Oct. Nov. Dec. Total
ETo 259 233 199 153 108 88 2,008

Referencq

The values of ETo plannéd in the irrightion projedts that
water is supplied thfough the El Salam Canal are as

follows;
North Hussinda: i,lBAImm/énnum
South Hussinia: 2,009 "

Tina Plain ;1,971 "

'CompUted crop water requirement for diffe:ent_cropé is

presénted in Table 4.2-1.
2)  Irrigation Efficiency

The selected irrigation efficiency'for method of irrigétioﬁ is

as follows;

Field ' . e ' o
- Application Field Ditch Conveyance - Project
Method of Irrigation Efficiency Efficiency ~ Efficlency Efficiency
Ba Bb - Be . Ep = Ba,Bb.Bc
Surface Irrigation 0.70 0.95 0.90 . 0.60
Sprinkler 0.75 0,95 0,90 0.64
Drip/Mini~Sprinkler 0.85 . 0.95 0.96 - 0.73
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3 Net Field Jrrigationm Réquirement and Peak Project Irrigation

Supply per Feddan

The five types of cropping patterns are planned for land
reclamation area, taking Into account soils, topogrﬁphy and land
settlement types in the M/P land reclamation area. The net field
irrigation requirement and the peak project irrigation supply per

feddan for each cropping pattern are as follows:

Net Field Projectll Peak Projectg/
Cropping Patterm Irri. Requirement Irr. Supply -Irri.. Supply
{cu.m/feddfannun) (cu.m/fedd/annum) {(1lit/sec/fedd)

"Mar, Jul.

cP - 1 _
(small holder, sand flat) 5,095 8,190 0.421} 0.423%
CP - 2 : .
{small holder, clay flat) 6,188 10,830 . 0.634 ° 0,634
P - 3 N
{graduates) 4,548 7,100 0.383 0.383
CP - 4 .

{investors, livestock) 6,052 9,930 0.526 0.391
CP - 5 - .
(investorsg, fruit) 4,529 6,510 0.373 0.364
1/ ... Project irrigation Supply = Field Irrigation Requirement/ EP x 1.05

1.05 : Rate of increase for irrigation of windbreak
2/ ... The peak project irrigation supply for the M/P land reclamation area
occurs im July.

4)  Project Irrigation Supply

The gross and net cultivable areas in the M/P land reclamation
area are 254,700 feddan and 203,800 feddan, respectively. The total
project frrigation supply is 1,813.1 HCﬂ/anndm and the peak project
supply is 237.5 MCM/month in July (refer to Figure 4.2-1 and Table
4.2-2). The project irrigation supply per net cultivable area of
one feddan is 8,900 cu.m/annum, and the peak project irrigation

supply of 37.6 cu.m/day/net feddan.
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Figure 4.2~1 Project Irvigation Supply

800 - - .

g

|

!
L

|

o o
1 .
=
Z L
O
3 - -
I
o |
i
w o0
N
WO
_§§
T 00
%]
0
5 -
o
i
& 100~
3
LiJ
X
N a5
' | MAR.
LEGEND _
: {% : WESTERN AREA OF SUEZ CANAL
| e .
Lij ¢ M/P LAND RECLAMATION AREA
[:j : WHOLE AREA
Bnit Jan, Fek. Mar, Ape. ) Méy Jun. Jul, Aug, Sep. Oct, Hos. Dec. feial
E L . i {Fean)
Yestzrn Area of Suez Canst : 185,000 gross feddap
He 167 1365 1256 455 5.8 1565 2558 9385 13L0  6T.7 855 975 LSOL?

W/F land feciamation Ares (North $inai) : 254, 700 gross feddan

98. 6 124,17 1910 187, 164. 2 2284 231.5 196. 4 150. 6 63.1 82.% 9.2 L3

; 439, 7060 .grbss Téddan _
[14] 2127 255.2. 313.5 2426 FAN ] 384,19 91.3 {35.8 281.6 130. 3 68, 4 176.7 L3148

ch.alsec © 794 165. 4 118.2 931 - L0 1485 184.2 162. 4 [08. 6 43. 8 65.0 68. 0 (105, 1)

-137-



Table 4.2-2. Project Irrigation Supply'

Cropping Net Culti- Project Trri- 'Peakaroject

Pattern vable Area gation. Supply  Irrigation Supply
{feddan) {MCM/ annum) - (MCM) .

cp - 1 61,000 499,5 - 68.9

CP ~ 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

The breakdown of the peak project irrigationrsupply”fbr each

proposed land reclamation areas is shown in Table 4.2-3.,.

Reclamation in the Tina Plain will require initial leaching and
provision of drainage system with small drain spacing to reduce the
salinity of the soils, The water requirements for initial leaching

plamied in North and South Hussinia Projects are as follows;

North Bussinia: 1,20O mm
South Hussinia: 2,350 mm

Initial leaching will be applied during the period excluding
the summer season when the evapotranspiration is high, so that it

has no effect on the design canal capacity.

Permanent leaching is required for salinity control in the
soils after reclamation. When irrigation water of a salinity of 810
ppm is supplied through the El Salam Canal, the water reqﬁiremént

for permanent leaching is estimated to be as follows;

Surface irrigation : 10 ~ 20'peréent of crop water
requirément -

Drip or Sprinkler irrigation: 5 - 10 percent of crop water
requirement '
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.Table 4.2-3

Peak Prdject Irrigation Supply

. Small- | Small- | Gradu- | Inves- | [nves-
{repping Pattern holder | holder | ate tor | dor
- ' (sandy) (clay) {live- | ({ruit) TOTAL
stock)
Peak Project | oot | cp-2 | cp3 | crd | coos
Irrigation Supply- JUL| 0.421] 0.634| 0.3830 0.391| 0. 264
{Lit/sec/feddan) .
w 9, 000 9.000 1/
South Tina Plain (1) (5. 71 { 5.71) 2/
) - 116,700 15, 700
North Tina Plain (10. 59) { 10.59)
IR | 7000 3.800 |16 100 ] 14, 700 11,600
South Tina Plain (2) | (2.95) | (2. 41) | (6.17) | {5.75) { 17.28)
W 3,100 | 5, 200 18, 300
South Rantara Bast (1.31) (5. §2) ( 7.13)
(5) - 20, 200 20, 200
5athih f1 Agramia (7. 90 ( 7.98)
(6) 23,500 | 1,800 | 4.600| 6.006| 5700 41 600
F/S Area (9.89) L(L14) | (1.78) | 2.35) [ (2.0 ) ( 17.21)
n _ 11, 200 11,200
liod Abe Samara (4.38) { 4.38)
% . 8, 000 8. 000
Bir Bl Abd (3. 13) ( 3.13)
(9) 3,300 3,300
Tofaha (1, 39) ( 1.39)
(o 7,300 7,300
South Salmana 3.07) ( 3.07)
(an 9, 600 9. 600
North Salmana (1,04 { 4.04)
) 4. 000 1, 000
Uisfag {1.53) ( 1.53
(- 2, 800 2, 200 5., 000
B! Yazar .(1.18) (¢. 8 ( 2.04}
(14) 4,400 3, 600 8. 000
E1 Hidan {1.85) (1. 41) ( 3.26)
CTOTAL 61,000 | 31,300 | 39900 | 65.900 | 5.700 | 293, 800
‘ o R { 83.66)

Hote: |/ Net Cullivable Arca in feddan,
' 2/ Peak Project Irrigation Supply in m'/sec.
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3) Sources of Irrigatlon Water

The required amount of drrigation water to be supplied through

the El Salam Canal is as follows}

Gross - Required Amount

Area ' Cultivable Area  of Irrigation Water
(feddan) (MCM/ahuum)
Western Area of Suez Canal 185,000 1,501.7
M/P Land Reclamation Area - 254,700 : 1,813.1
Total 439,700 ' 3,314,8

As shown above, the required amount of irrigation water 15'-
3,314.8 MCM/annum, which will be available from the following water
sources (refer to Figure 4.2-2 and APPENDIX-C).

Sources of Irrigation Water Supply
(Upper limit of salinity of irrigation water: 800 ppm)

Year . Nile River El Sirw Prain Hadous Drain
{MCM) (MCM) . (MCM)

Salinity of Nile Water : 250 ppm . ' .

1986 1,830.5 (55.2%) 545.1 (16.42)  939.2 (28.4%)

1987 1,771.6 (53.4%) 543.9 (16.4%) 999.3 (30.2%)
Salinity of Nile water : 370 ppm _ |

1986 2,001.0 (60.4%) 545.1 (16.4%) 768.7 (23.2%)

1987 1,927.1 (58.1%) 543.9 (16.4%) 843.8 (25.5%)

6) Required Canal Capacities

The required capacities of the E1l Salam Canal are shown in

Figure 4.,2-3.
4.2.2, On-farm Irrigation Systems

Reclamation work in the Study Area will be classified into two
categories, one is the polder reclamation in the Tina Plain

comprised of clay soils and another is the desert reclamation in the

glevated area comprised of sandy soils.
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Figure 4.2-2,
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.1) | Polder'Reélamaﬁion Area

The'Tiﬁa”Piain is a part of the delta formed by the River Nile.
It has an altitude of leds than one meter and is classified into
 clay flats in the land-use plan. The Tina Plain is covered with
s&line, idamy”to clayey textured soils of which top layers have a
16% Hyﬂiﬁﬂlipzhohduitiyify of 0.2 to 0.3 m/day, so that a surface
| irrigation éystem:has to be applied for this area. '

The greater part of: the polder reclamation area will be
allocated to smallholders who have experience in traditional basin

irriga;ion.-
2) Desert Reclamation Area

“The ‘desert reclamation areés.are'COverediwiﬁh sandy soils and
afﬁ;ClaéSiﬁiéﬂ infbffiaf sandy terrain orIUndﬁlafing sandy terrain
1n”éﬁé;lahd;ﬁse plén.. These areas have good a drainage but low
'water'hbidihg ééphtity ' Appiﬁéatidn of a surface irrigation system
f01 these areas will not be suitable because a low irrigation

efficiency is antlcipated

_ ) Thé'drip irrigétién SyStem,_which is widely Qséd-in Fgypt, is
applied for irtigation’of orchards. Mini sprinkler irrigation
" systems will require relatively higher annual costs, but they have

the-followihg advantages over a drip irrigation system,

cL ” 'LesSfc10gging

- Easy control of the moist area around the trees

' Hiniisprinkléf irrigation systems have not yet been introduced
in Egjpﬁ;"Tﬁe'installation of mini~spriﬁklers on an experimental
*scale'fér ofchérd aﬁd field crops 1s recommended qu an economic and
technical evaluétiOn‘of the system. A comparison of on-farm

irrigaéion'systema to be applied for various land settlement types
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in the desert reclamation areas is shown in Table 4,2-4, The .
recommended on-farm lrrigation systems for the farmlands, excludiﬁg

orchards, are as follows;

- Smalihdlder

In selecting the on-farm irrigation ‘gystems including
booster pumps for smallholders, the provision of maximim
freedom in operating and maintaining these systems should
be considered, as far as. possible. Large~scale systems
such as side roll, rain gun, center pivot and linear move,
which require a high degree of cooperation among many
smallholders, are not suitable as on-farm irrigation’
systems for smallholders. Both systems of hand-moved
sprinkler and solid seét sprinkler will provide the
necessary flexibility for smallholders, ‘However, L
hand-moved sprinklers are recommended because the Initial
costs of solid set sprinklers are too hiigh. :

- Graduates and Investors .

On-farm irrigation systems for the farms of graduates and
investors where labour is relatively scarce should be the
system of labour saving type. As shown in Table 4.2-4,
the most suitable system is the side-roll sprinkler. A ..
center pivot system requires larger farm size and land
consolidation, and mechanical troubles is often caused,
therefore, this irrigation system cannot be recommended: .
for North Sinai area. However, the land utilization ratio
is low because corners of rectangular: farms are left o
unirrigated. As sufficient irrigation water 1s available
for the M/P.land reclamation area, a side roll sprinkler
system in which a high land utilization ratio can be.
expected should be applied in principle.

Table 4.2-4. Comparison of On-farm Irrigation System

Irrigation System’ Smallholders Graduates  Investors
Hand-moved gprinkler - L L
Solid set spriukler C ' c -

S5ide roll Sprinklevr F. - - -
Rain gun F, E E- E
Center pivot "F, Le - F, Le Le . .
Linear move : F, M, T ¥, T M, T oo
For Orchard;
Drip C . = T . S
Hini—sprinkler M M M
Constraintsa:

L labour

C: initilal costs

Fi farm size (cooperative use)

E: energy requirement

Le: land utilization .

M: operating and maintenance skill of system

T: topographical conditions
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4,2.3. Drainage Plan

The desigh-bf'the drainage system will be affected'by many

. factors such as ifrigation methods, grouhdwater levels, soil
perﬁeabilitygfand 56 forth. The factors in the polder reclamation
ared differ sigﬁificantly.from those in the desert reclamation area.
Therefore, the drainage systeus of the M/P land reclamation area can
beé better by diséﬂssiﬁg”both areas separately. As the data required
for calculation of d;ain.spacing by means of Hooghoudt's equation or
‘other éﬁuation'are not aéaiiable, outline of the necessary dréinage

systems is assumed; based on those planned in similar projects.
1) -~ Drainage of Polder Reclamation Area

The polder reclamation area in the Tina Plain comﬁfising saline
and cléy soils réﬁuirés initial 1éaching.éperations. In this area,
drainagé ﬁumﬁs Wili'be installéd to dféin excess water into the sea
-ﬁecause'of an altitude of leSs:thaﬁ_one meter. An open field
drainage system with drain spacing of about 25 m will be applied
during the reclamation stage,. Réquifed drainage rate will be 5 - 6

'mm/day;

: After c0mpletion of the reclamation stage, the open field
.drainégeléjSEém will be treplaced by a buried pipe drain with low
fatio'of:iéﬁd:loss;' The dréinage rate is estimated at’ 0.1l
1it/éeéfféddan'(2.3 mm/day) equivalent to about 20 percent of the
.'péék value 6f-gross'fie1d irrigationrrequirement.  Spacing between

‘the buried pipe drains will be 50 m,
2) Draiﬂage of Desert Reclamation Area
" The dréiﬁagé raté in the desert reclamatioﬁ area is estimated

" to be 0.04 1it/SeC/feddén (0.8 mn/ day) eduivalent to about 10
percent of the peak project irrigation supply.
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In land which is considerably above sea level, natural drainage
will be expected to bhe equal to the deep seepage loss. Therefore,f:_
an open drainage canal system 1s required only for collection of

operational waste from the irrigation canal system,

In the lowland, it is anticipated that problems of wat&rlogging
and salinity will be éausad by an initiation of-irfigation; The]--
field drainage system, with drain spacing of 100 - 150 m 1s
therefore applied for the low lands. '
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4.3, Water Conveyance Plan

The cdnstructi6ﬁ work on the El Salam Canal was started in 1981
by the Ministry of Public Wbrks'aﬁd Water Resources (MPWWR) ,
1ncluding coﬁstrﬁction of pumping stations and other appurtenant
structires. The El Salam Canal reached 300 m to the Suez Canal and
ité.alignment meets at.right angles to the Canal at a point of 27.3
.km from Port Saild.

The extension of ‘the El Salam Canal into the North Sinai is
aimed to prov1de irrigation water for the potential development area
up to El Midan (Figure 4.3-1), The development gross area of

- 254,700 feddans w111 require a con51darable time so that staged
development is. applind

Thé;bésic concepts of the extension plan of the El Salam Canal

~ into North Sinai are summarized below;

(1) The canal aiighment in both Tina Plain and sandy areas has
to be SeleCted-with éonSideration of the efficient construction
work and oanal maintenance, because: these two areas are

' charactetlzed by opposite geography and geological conditions.

(2) The canal in the sandy area must be strengthened against bank
failurg'and:seepage.by lining for which type and materials must

be carefully selected in consideration of the soil structure,
(3) The cost of pdmping'statibns is studied not only in terms of
the initial invéstment of comstruction and machines installed

"but-alsO'the economy of operatien and maintenance.

(4) _The'strugture and congtruction method of the siphon under the

Suez Canal'ié_designed'by using available information from
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Figure 431 El Salam Canal Extension Plan
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both';hg geblqgieal survey carrled out by the Ministry of
1rrigatiqn in 1980 and the future plan for canal extension

proposed by the Suez Canal Authority.
4.3.1. Canal Alignment'_

The extended dlignment of the E1 Salam Canal passes. two
.distinct areas, namely the Tina Plain and a sandy area. These are
charactex;zed by quite different conditions in both aqpects of
gebgfaphy and geéiogy. The Tina Plain is flat. Its surface
9levat10n varieq from Below sea level to an elevation cf 2 m above
.sea level and the major part is exposed to a high level of saline
'groundwater. On the cther hand, the sandy area is characterized by

complex_geography of sand dunes.

The extended alignment of the El Salam Canal to the Study Area
is determined on the basis of the field survey using maps scaled at

'1 25 000 and the following technical considerations;

D Tina Plain

- To pass thg relatively high elevation area in order to exclude
the area below sea_levél, expfessed as a salt pan
on the map.

- Tp”shorpen the Canal length in consideration of construction

_difficulties in the Tina Plain.

- To follow the.direction of thg El Salam Cansl already

constructed to the west bank of Suez Canal.
- To place‘the pumping station which 1ifts water 13 m from Tina

Qlain t¢ Ehe_sandy area and to select its location on good

fgundations. 
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3 Sandy Area

- To employ gravity from the pumping station located at the
beginning of the sandy area to the eastern end of the Study

Area,

- To route the canal through the irrigable area considering the
convenience of facility maintenance and water management

performed by the people living in the Study Area.

~ To plant trees for aforestation along the Canal in ordef to

minimiie the threat of mobile sand duues-as far as possible.;

- To employ the pipeline or culvert box in the canal route

passing the area excluded from the reclamation.
4.3.2. Annual Water Demand

The capacity of irrigation facilities was determined by
estimating peak water demand, based on the cropplng pattern in the
development areas. The design capacity of the El Salam Canal was
also estimated for supplying the peak water discharge of each

subdivision.

The annual water demand for each part of the Study Area is
different according to the cropping pattern., Total annual. water
demand for the entire area of 254,700 feddan was estimated to be
1,813 MCM. This is less than the amount of avallable water of 2, 714
MCM. This vas mentioned in detail in Seetion 4.2.1.

4.3.3. Canal Section
The canalISéction'is separated into the Tina Plain and the
desert area. Im the Tina Plain it runs through a muddy area of

heavy silty clay, while the sandy area consists of poorly graded
sand which is difficult to be compacted
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The canal section designed for those areas should be free from
ceawater intrusion (in the Tina Plain) and from the seepage (in the
gsandy area) in addition to the consideration of embankment stability
dnd construction work eff iciency. For the design method of the
canal section in the Tina Plain, the common policy adopted in the
west area of the Suez Canal of which geographical conditions are
| Similar to the Tina Plain was applied. The canal bank is supported
by a couﬁter weight placed outside of banks and the seawater
intrusion into the canal is prevented by keeplng the water surface
‘at least 50 cm.higher than the surrounding ground surface. To cross
the Tina Plain, the necessary water head was estimated to be 3 m at

the beginning of the canal which is gained by the pumping.

The embankment in the sandy area has a tendency of bank
failures caused by reasons such as liquefaction of embankment
matérials with*increasing pofe pressure and sliding of the embanked
soil after impounding. Remedial measures to prevent ﬁhese problems
have to be established with respect to the foundation soil used for
the éﬁbankment{' In addition to these problems, other difficulties
in maintainiug the canal effectively in the sandy area are listed

below;

{1) Seepagé loss 6f watef and resulting salt accumulation on both
Sidés of the canal
(2) Fécility &efecﬁs'caused by the sand suspension in the canal
wa t.e r
(3) Increase in the cost of canal structures due to the widening of
" canal width-aﬁd low deéign velocity

(4)  Increase in canal maintenance costs

_ For the canal in the sandy area, consequently, a lining is
necessary for this canal sections. Moreover, the afforestation on
.bqth sides,of_;he canal_should be carried out to protect the canal
and mainteﬁanbe fééd from séﬁ&_acdumdlation._ The trees to be
planted in the éandy.area should be durable, both to the salinity
- and drought. Tamarisk, Eucalyptus and Acacla trees are suitable for
this area. Additional bénefits of lumber supply and provision of

shelter belt for the canal can also be expected.
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In accordance with the class of canal magnitude, the_plantatibn

rows along the canal are as follows}

Canal Plantation Rows for both banks

El Salam Canal 6 - 10 rows
Branch Canal ' "3 - 5 rous
Secondary Canal : 3 rows

4.3.4.

Siphon Under the Suez Canal

Two methods of the construction of siphon across the Suez Cénal

are studied; the shield driven tunnel and the immersed tunnel. For

the study, the Suez Canal Authority issued a request note attached

with the drawing of the designed section which enables tw0wway

navigation.

It is listed as follows:

(1

(2)

(3)

(4)

(5)

-To keep at least 5 m depth below the canal bottom of

designed section to the upper eﬁge of siphon,

To start from the west of the railway and maintain at
least 2 m depth below existing canal, rvailway and highway

‘to the upper edge of siphon,

To cross 1,050 u of designed canal section for two-way
navigation.

To prevent the El Salam Canal from the intfuding seawater
at the crossing the spoil bank (2 km wide) nade by the
Suez Canal Authority.

To include the study of drilling method which makes it
possible to cross the Suez Canal without temporary works
of existing water canal, railway and highmay on the west
bank of Suez Canal,

Consequently, the shield driven tunnel is selected for

construction method meeting the above-mentioned five conditions. On '

the other hand, the immersed tunnel is not applicable to the
conditions of (1), (2) and (5).
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A éiphdh length becomes at least 1,350 m {ncluding 1,050 m of
the planned width of the Suez Canal for two-way navigation, and
300 m of the canal ends.

The number of siphon lines will be determined, following the
_computati‘oﬁ"of'peak demand discharge of the irrigable area, however,
taking into consideration the operation and maintenance, the number -

of siphon should be at least two.

The peak discharge for the gross area of 254,700 feddans was
estimated as_'-88.7 cu.m/s, which requires the number of lines of the

siphon (n) in accordance with the siphon diameter as follows;

Diaméter(ml_ Number of lLines

D =53 ' - n =2 (adopted)
D= 4,6 _ n =3

D = 4,1 n =4

Cost for siphons will be increased with its diameters. When
the nutﬁbér of lines of.the siphoh increase, the construction period
wi_ll':be' longer and the cost will also increase. Consequently it was
clarified that 5.3 m diameter (n = 2) is the most economical in

construction cost.
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The geologlcal survey for the proposed canal alignment was
carried out at two sites on both banks of Suez Canal by the MPWWR
(Ministry of Irrigation) in 1981, which revealed.the-sﬂitable.
foundation geology for the siphon drilling work. A foundation, 30 m
below sea level was a highly rigid sand layer having more than 100
of N's value, and any special measures for weak ground would be
necessary. However, it requires the selection of a construction
method to withstand high pressure as estimated at 3.5 kg/sq.cm of

s0il and water,

It will require about 45 months to complete the two lines qf;_-
siphon. Shaft work will constitute the most cri;ical'part of the

entire period.

As the construction method of shield driven tunnel requires a
sufficient space to position the starting shaft and the excavated
soll, the starting shaft is to be placed on the west bank of the
Suez Canal. An intermediate shaft is needed to install at the
mid-point of the siphon for coﬁveniente 6f the drilling work and

future maintenance.
4.3.5. Pumping Stations

Maln pumping stations along the El Salam Canal are proposed at
four locations; two stations are in the Tina Plain, the third is to

Hod Abu Samara and the fourth is located at Tulul.

in addition, substations are also proposed for the areas where
gravity irrigation is impossible. These substations are
individually planned in accordance with the staged development of

the proposed reclamation areas in North Sinai.

Main pumping stations in the Tina Plain are the Tina pumping
station located 2 km west of the siphon outlet to gain the water
head of 3 m (maximum Q = 88.7 cu.m/s) for passing the Plain and the
Balouza pumping station located 24 km east of the Suez Canal to have
13 m head for lifting the water (peak Q = 38.6 cu.m/s) from the Tina
the Plain to the sandy area, |
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It is recommended that the pumps to be installed in the Tina
Station should'have vertical axial flow tyﬁe with movable blades,
It will be poséible to be adopted for the wide range of discharge at
a low water head. On.the other hand, the pﬁmps installed in the
Balouza Station is recommended to have a vertlcal mixed flow type of
Whicﬁ discharge is controlled by the number of operational pumping

units.

~ The pump capacity and the number of pumps for each station
should;be‘determined_in relation to the scheme of the stage

development and the convenience of construction work,
4.3,6, Canal Related Structures

Appurtenant structures of the El Salam Canal are':egulators
gnd,bridges.to cross the highway. Regulators will be installed,
with_bifﬁfcatipns and wasteways, which must function in accordance
with the ﬁifference of water surfaces and discharge. .Sluice gates
équipped with wasteways on the bank of the canal will be set up as

the regulator.

- Spillage which will be caused by mistakes in operation shall be
discharged into the Malaha Lake or the Bardawil Lake through
bypass. '

4.3.7. Control System

Iﬂ order to:carry-out appropriate water management, monitoring
facilities for current and water.level shall be installed at each
pump station and turnout., _0pefation and maintenance office shall be
establiéhed near Balouza for concentrated control cf these
facilities. Information from each moniforing point will be
-transmitted to the 0 & M office by telephone line or wireless, and
pumps and gates will be operated by remote control based on the

simulation data by computer to realize ideal water management.
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