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FORHJORD

The Sinai Data Book, Volume VII of the Final Report of the Sinai
Development Study-Phase I (50S-I), is presented in response to sugges
t ions by the Mi ni stry of Development. noth the Consul tant and the
Ministry view the Data Book as an early step in the creation of an
information system. The Data Book is designed to serve those respon
sible for managing Sinai's development and to assist the planning and
follow-up processes employed to integrate the people and places of
Sinai with those of the Nile Valley.

Users of this volume are encouraged to participate in the refine
ment of a Sinai Information System by suggesting new or different
categories for the presentation of data, and by collecting theil' own
data and presenting it in a compatible form to be incorporated in fu
ture editions of The Sinai Data Bock. Thus, additional information
will be available to all who are concerned with development in Sinai.

Eventually, as settlement activities expand) available data will
increase to the point where such information requires full-time active
management by whichever agency ultimately holds overall responsibility
for the development effort. Efficient data management will also re
quire computerization; interim data collection efforts can help pre
pare for that conversion process if the capabilities and constraints
of computers are kept in mind from the beginning.
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INTRODUCTION

1.0 ORIGIN OF THE DATA BOUK

The concept of a Data Book of Sinai information grew from two perceived
needs. First, the professional team responsible for designing an appropri
ate deve"lopment strategy for Sinai wanted a single desk-top source document
in which various data were accumulated. In some areas of concern very lit
t 1e data ex is ted; these "gaps II needed to :)e brought to the attent i on of the
team in the hope that some gaps could be filled during the course of the
Study. In other areas data existed but were imprecise, unverified, based
on IIguesstimatesll, and not adequately referenced. Bringing all available
data together facilitated substantial cross-checking and validation evp.n
within the constraints of this reconnaissance study. Second, it was fore
seen that similar difficulties with data would continue indefinitely to
plagLe those charged with development of Sinai to build a Sinai Information
System.

During preparation of tables, figures and other information for inclu
sion in the Data Book, it became clear that a third benefit would emerge.
Many categories of t~ta generally presumed to be of value to development
planning simply do no~ exist for Sinai. These gaps became the subject of
recommendations for ~everal important immediate action projects in the
form of studies nep~ed to further the development process. For example,
the origin~l oU~line of the Data BJok included categories for Manufacturing
and Trade. Since there have been few such activities in Sinai to date,
there are also next to no data available. But, as development proceeds,
these economic sectors will increase dramatically; a system for collecting
and recording relevant information is best initiated now, at the beginning
of a large-scale settlement and econolnic development program. Such infor
mation is certain to be of increasing value to planners and officials as
the years go by.

2.0 ORGANIZATION OF THE DATA BOOK

The general categories of data presentation begin with the Land, Water,
and Environment--displaying the resource base and land capability of Sinai
(reference Volumes IV and V). The next section--Population--introduces
the existing and potential human resource base. A fifth section describes
Infrastructure and Community Services (reference Volume VI). The sixth
sect i on presents i nteracti ons among a11 the precedi ng topi cs, i Ilsofar as
that interaction is expressed in Economic Activities (reference Volume III).
This is followed by information concerning the organization of the admin
istrative and planning institutions within Egypt and Sinai, which will bear
major responsibility for decision-making and implementation related to de
velopment (Volume II). The final section of t~e Data Book presents informa
Uon about the Recommended Strategy prepared by the Consultant as a final
step in the Sinai Development Study--Phase I, linking analysis to objec
tives (Volume I). Within each category of data, organization proceeds from
the more general to the more specific, from larqer to smaller geographical
areas.
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3.0 ORGANIZATION OF THE DATA

The data have been organized so that the Volume can function as a
"relational data base", Each lifield" and "branch" has been given a two
letter alphabetical code. The branch, the "eost" (or investment), and
the "biblio~"~raphy", amongst the fields, are suggested as interfaces or
"keys " to other data bases (Table 3-1).

Access to the data is also proposed to be by geographic area (Table
3-2). "Geocodes" are suggested at three levels (or in three fields):
political, planning and map/grid. Th~ political field includes Governor
ates and settlements. Data interface is suggested at the Governorate
level and at the level of Egypt's Planning Region Three. The planning
field consists of the study's five subregions and zones within them.
The map field should be a~ranged in accordance with whatever standard
map grid is used by the Planning Ministry and others.

The relational data base summari~ed in Table 3-1 and presented in
the topical sections of this Volume can be initiated on a micro-computer
(desk-top or portabl~) costing less than $5,000 and later transferred to
a mini-computer. The data can be stored and copied onto 51-inch (13 cm)
floppy disks and easily used at several different locations (for instance,
in the offices of the five concerned governors as well ~5 in Cairo) at
the same time.

There are many data-base software programs on the market for under
$500, some in Arabic. The software selected should have at least the
following characteristics:

• 50 or more fields
• 50 or more branches per field
I Multiple field selection and sorting
• Mathematical and string selection and comparison
• User-formatted output
• Interface with word processor
• Interface with spread sheet
• Interface with graphics and ~aps

• Interface with other da ta ba ses and rna in frames.

As a planniny tool, the Sinai data base needs to be more flexible
than most government and business data bases. It is particularly im
portant to have convenient interfacing with spread-sheet analysis and
map analysis. Patented or copyrighted planning models that can carry
out specific sets of analyses should be considered before purchasing
hardware cr software.

4.0 PROBLEMS OF LANGUAGE

As is often the case, transliteration from Arabic to English cre
ates some problems with data. Throughout this volume, a strong attempt
has been made to maintain consistent spelling in English of Arabic place
names. 1n one or two cases, however I no consensus cou 1d be obta i ned
from Arabic sources and a confusion remains. The prime example of this
is Ras [1 Naqb, the airport northwest of Ras Taba in the Southeast Sub-



List of To[?ics in the Sinai Data Base
(Fields, Branches and Codes)

Field Code Branch Code Key (Y/N)
Land LA y

Geology ge n
Soils so n
Minerals mi n
Use us n
Costs 1$ y
Othei' ot n
Bibliography bi y

Environment EN y
Cl imate t:1 n
Flora fl n
Fauna fa n
landscape ls n
C03tS E$ y
Other ot n
Bibliography bi y

Water WA Y
Surface su n
Ground g.' n
Use us n
Costs W$ y
Other ot n
Bibliography bi y

Populat ion PO Y
Demography de n
Migration mi n
Costs P$ y
Other ot n
Bibliography bi y

Infrastructure IN y
Sod a1 so n
Utilities ut n
Water wa n
Transport. tr n
Costs 1$ y
Other ot n
Bibliography bi y

Economics EC y
Agricul ture/F ag n
Mining mi n
ManUfacturing ma n
Tourism to n
Service se n
Costs/Investment F$ y
Other ot n
Bibliography bi 'I

Pub lie
Administration PA y

Organizat ion or n
Budget A$ y
Other ot n
Bibliography bi y

Reconwllended y
Strategy RS [conOlnlc ec n

Spatial sp n
50cl«11 so n
Infrastructure in n
Management ma n
Costs/Investment S$ y
Alternatives a1 n
Other ot n
Bibliography bl y

vii i



List of Geographic Units in the Sinai Data Base
(Political, Planning and Map Fields, Branches and Geocodes)

Field Code Branch Code Key (Y/N)

Political PO Y
World 01 n
Mideast 02 n
Egypt 03 n
Sinai 04 n

Governorates: Port Said 05 y
North Sinai 06 y
South Sinai 07 y
Suez 08 y
Ismalia 09 y

Settlements: * NW Subregion 11-25 n
NE Subregion 26-40 n
UP SIJbregi on 41-55 n
SW Subregion 71-85 n
SE Subregion 86-99 n

Pl&nning PL Y
Regior! Three A y
Sinai Peninsula B y
Mediterranean Sea C n
Red Sea 0 n
Suez Gulf E n
Aqabah Gulf F n

Subregions/Zones: Northwest/NW G y
NW/N (PS) G.a n
NW/M (ISM) G.b n
NW/S (SZ) G.c y
Northeast/NE H y
NE/W H.a n
NE/E H.b n
Uplands/UP I :f
UP/W La n
UP/E I.b n
Southwest/SW J y
SW/N J.a n
SW/S J.~ n
Southeast/SE K y
SE/N K.a n
SE/S K.b n

Maps MA Y
Grid Coordinates: y

5 Digits North to South
5 Digits West to East

* The 37-pri ncfparseTt 1ements referred to mos t frequently in thi 5 Report
are listed by subregion in Table 3-3 in order of projected Year 2000
population (but roughly from North to South and from East to West within
each size group). Geocodes for these settlements are listed but not
incorporated in the statistical presentations that make up the main
body of this volume.



Y'egion, an area not part of the study zone until after April, 1982.
Various spellings of this place include the one given above, Ras Neqb,
Ras Al Neqb, R«s Nabq, etc. Another example is the case of Aqabah;
the prevailing wisdom seems to indicate that within Egypt the spelling
includes the final "h,1I whereas for the Jordanian city it is without a
final "h ll

•

5.0 CONTENTS OF THE DATA BOOK

The Sinai Data Book contains a variety of furms of data. In
some cases identical information appears in the other volumes of the
report, collected here in one place to serve as a handy desk-top
reference text. In other cases only a summary of the data
was presented in other volumes, the version in the Data Book being
more inclusive. The third category is information which does not
appear elsewhere in the report but which gives useful detail and
was found valuable by the Study Team.

Some SDS-I data and information are not included in the Data Book
in order to keep it to manageable size.

• A list of major projects is Appendix B in Volume I; other
project information was included in Working Paper 42.

A fairly complete list of place names with Arabic (and in
many cases alternative English) spellings is included in
Working Paper 43.

• A card file (with grid coordinates) about ground\Alrlter is
in Working Paper 34.

• An extensive map file along with other project files
was turned over to the Ministry of Development in 1983.

• Several bibliographies are also in the project files.

These sources are referenced in the relevant Volumes of the Report. To
be included in the Data Book) data generally had to meet the following cri
teria:

• Be of direct relevance to Sinai

• Be of background to tables and charts in other Volumes

• Avoid duplication of the results of analysis or recom
mendations

• Be internally consistent

• Be sourced

• Be geocoded.

It is intended that with the submittal of this Volume those
responsible for planning and administering development in Sinai will
have convenient access to relevant data and a handy reference guide
leading them to further information.



Table 3-3

List of Principal Sinai Settlements in the Year 2000,
by SUbregion, Classification and Geocode

Classificatio~/
Geocode

Subregi on/Narlle P-C--" PO

Northwest Subregion: G
El Qantara Large Town G.b 11
Saloza Small Town G.a 12
Gilbana Small Town G.a 13
El Tina (New) Small Town G.a 14
New Mit Abul Kom Small Town G.b 15
Ayun MusaQ/ (New) Sma 11 Town G.c 16
Firdan East (New) Settlement G.b 17
Hamdi East (New) Settlement G.c 18

Northeast SUbregi~n: H
El Arish City H.b 26
Rafah Large Town H.b 27
Bir r1 Abd Large Town H.a 28
Sheikh Zuwayid Sma 11 Town M.b 29
Romana Small Town H.a 30
E1 Mazar Settlement H.a 31
Negil a Settlement H.a 32
Rahaa Settlement H.a 33
Abu Aweigi1a (New) Settlement H.b 34

~nds Subregion: I
Bir El Thamada (New) Large Town La 41
Gi fgafa Small Town La 42
El Quseima Sett1ernen t Lb 43
El Kuntilla Settlement Lb 44
El Therned SetUernent Lb 45
Nakhl Settlement Lb 46
E1 Hasana (New Site) Settlement Lb 47
El Si rr (New) Settlement J •b 48
El Magh?ra (New) Settlement La 49

Southwest Subregion: J
Abu Rudeis (New Site) Ci ty J.a 71
Ras Sudr SmJ 11 Town J.a 72
E1 Tor Small Town J,b 73
Abu Zenima Settlement J.a 74
Feiran Oasis Settlement J.b 7r..
St. Catheri ne Settlement J.b 76

Southeast SUbre~ion: K
Sharm E1 She; h Large Town K.b 86
Ras Taba (New) Small Town K.a 87
Nuweiba Small Town K.a 88
Dahab Settlement K.b 89
Nebq Settlement K.b 90

~1--CTty(also"-calTedgrowth poh!) with over 50 t OOO population in Year 2000;
large town (growth point) with 25,000-50 ,000 population; small town
(service center) with 5,000-25,000 po~uldtion; and settlement (market
center) with Year 2000 p0pulation under 5,000.

"~/ For most purposes in this study, the Ayun Mllsa a;-ea includes El Shatt
to the north and Ras Misalla to the south.
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IN-TR-2 Alternative Cross Sections for Primary Roads

IN-TR-3 Illustrative Highway Design Criteria

IN-WA-l Community Water Supply for 21 Places, 1981

I N- S0- 3 Me di cal Fa c11 it i es, 1981

IN-SO-4 Student/Teacher and Student/Classroom Ratios
for Primary Schools, by Governorate, 1980
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04
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B
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J, K
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B

B

B
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IN-16 IN-SO-5 Number of Students, Teachers, Classrooms
04 Band Schools by Governorate, 1980

IN-17 IN-SO-6 Higher Education Facilities and Enrollments.
B1981 04

IN-18 IN-SP-7 Religious Buildings and Public Meeting
Places by Subregion and Settlement, 1981 04 B

IN-19 IN-Bl-l References: Infrastructure

F. ECONOMIC ACTIVITIES (EC)

EC-l EC- F$-l Investments by Ministry for North and South
Sinai, Summary 1982/82-86/87 Plan 04 B

EC-2 EC-F$-2 Allocation of Development Expenditures to
Sinai by Sector, Summary 1982/83 Budget 04 B

EC-3 EC-F$-3 Data on Some Businesses in El Arish, 1982 06 H.b

EC-4 EC-AG-l Agricultural Organizations in Northern
Sina i, 1981 06 G, H, I

EC-5 EC-AG-2 Irrigated Crops in Sinai 06 G, H

EC-6 EC-AG-3 Rair.fed Crops in North Sinai 06 G, H, I

EC-7 EC-AG-4 Agricultural Production in the E1 Arish
Subregion u October 1979 to September 1980 06 H.b

EC-8 EC-AG-5 Approximate Quantities of Vegetables
Consumed in £1 Arish, 1980 06 H.b

EC-9 EC-F$-4 Prices of Vegetables Consumed in El
Arish (pt/kg) 06 H.b

EC-I0 EC-F$-5 Approximate Quantities and Prices of Fruit
Consumed in El Arish, 1980 06 H.b

EC-11 EC-F$-6 Fertilizers Di~tributed by the Sinai
Agricultural D~velopment Bank in 1980 06 G, H, I

EC-12 EC-AG-6 Estimated Crop Production in Part of North
Sinai 06 H

£C-13 Ef-AG-7 Enterprise Analysis: Modern Chicken
Production A

EC- 4 EC-AG-B Enterprise Budget: Desert Watermelon--
El Arish, 1981 A
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EC-15 EC-AG~9 Vegetable Cropping Patterns in E1 Arish,
1981 06 H.b

EC-16 EC-AG-I0 Enterprise Budget: Modern 01 i ves , 115
Trees per Feddan--E1 Arish, 1981 06 H.b

EC-17 EC-AG-ll Enterprise Budget: Modern Olives, 60
Trees per Feddan--E1 Arish, 1981 06 H.b

EC-18 EC-AG-12 Enterprise Budget: Traditional Olives, 40
Trees per Feddan--E1 Arish, 1981 06 H.b

EC-19 EC-AG-13 Enterprise Budget: Okra--E1 ~rish, 1981 06 H.b

EC-20 EC-AG-14 Enterprise Budget: Peppers--El Arish, 1981 06 H.b

EC-21 EC-AG-15 Enterprise Budget: Cucumbers--El Arish,
1981 06 H.b

EC-22 EC-AG-16 Enterprise Budget: Tomatoes--El Arish,
1981 06 H.b

EC-23 EC-AG-17 Enterprise Budget: Date Palm -E1 Arish
1981 06 H.b

EC-24 EC-AG-18 Estimated Numbers of Livestock in Sinai,
1950, 1967, 1978 and 1981 04 B

EC-25 EC-AG-19 Estimated Livestock Population North and
South Sinai, 1981 04 B

EC-26 EC-F$-7 Government Approved Projects, Agriculture
Sector 04 B

EC-27 EC-F$-8 Mineral Exploration Cost Estimates, 1981 04 B

EC-28 EC-MI-l Mine Development/Production Forecast, 1981 04 B

EC-29 EC-F$-9 Development and Cost/Benefit Forecast for
Sinai Minerals, 1982 to 2000 04 B

EC- 31 EC-MA-l Recommended Refinery and Chemical Products
Development in the Southwes t Subr'egion

07 J

EC- 32 EC- T('-1 Major Tourism Landmarks of Sinai with
Descriptive Commentary 04 B

EC- 36 EC-10-2 Estimated Existing Tourism Facilities 04 H, J, K
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EC-37 EC-TO-3/4 North Sinai Coast: Estimated Tourism Capacity

and Use Potential: Achievable Capacity and
Usage Targets

Geocode
PO PL

06 H

EC-38

EC-39

EC-40

EC-41

EC-42

EC-TO-5/6 Gulf of Aqabah: Estimated Tourism Capacity
and Use Potential: Achievable Capacity and
Usage Targets

EC-TO-7 Projected Sinai Cultural/Sightseeing
Tourism Markets Potentia1 9 1985-2000

EC-TO-8 Ranges of Potential Visitor Days and Hotel
Rooms for Tourism Markets

EC-TO-9 Comparative Financial Averages of Hotels in
Egypt and Other Mediterranean r~untries

EC-TO-10 Estimated Charter Airfares from London to
Selected Mediterranean Resorts. 1982

06

04

04

02

01

H

B

B

EC-43

EC-44

EC-TO-11 Selected Tours from Israel to Sinai I Fall
1981 04

EC-TO-12 Chart of E1 Arish Package Price Range Compared
to Competing Mediterranean Destinations 06

B

H.b

EC-45

EC-46

EC-B I-1 References: Economi cs

EC-Bl-2 References: Economi cs

Agri cu1 ture

Mining and Industry

G. PUBLIC ADMINISTRATION AND GOVERNMENT PLANS (PA)

PA-1

PA- 3

PA-4

PA-5

PA-6

PA-7

PA-8

PA-9

PA-9

PA-OR-l Pri me Mi ni ster I s Decree No. 427 0 f 1982

PA-OR-2 Organizational Structure of the Ministry
of Development

PA-OR-3 Org,anizational Structure of General Organi
zat'lon for Physical Planning

PA-OR-4 Organizational Structure of the Central
Agency for Reconstruction

PA-OT-l Planning Process in Egypt

PA-OT-5 Orgolnizational Structure of the Ministry of
Pla/1lning

PA-OR-2 The Eight Planning Regions of Egypt

PA-OR-6 Organizational Structure of the Ministry of
Irrigation

PA-OR-7 Ministry of Ir~igation and Its Affiliated
Agencies
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03

03
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PA-IO PA-OR-8 Organizational Structure of the Ministry
of Agri cul ture

PA-IO PA-OR-9 Ministry of Agriculture and its Affiliate
Agencies

PA-ll PA-OR-lO Ministry of Transport, Communications and
Maritime Tran~purt and its Affiliated
Agencies

Geocode
PO PL

03

03

03

PA-11

PA-12

PA-12

PA-13

PA-14

PA-15

PA-16

PA-17

PA-18

PA-19

PA-20

PA-21

PA-22

PA-OR-ll Organizational Structure of the Headquarters
of the Ministry of Transport, Communications
and Maritime Transport

PA-OR-12 Ministry of Supply and Internal Trade

PA-OR-13 Organizational Structure of the Ministry of
Electricity and Power

PA-OR-14 Organizational Structure of the Ministry of
Manpower and Vocational Training

PA-OR-15 Organizational Structure of the Secretariat
General 0 f Local Government, September 1981

PA-OR-16 Organizational Stt'ucture of Otdev, September
1981

PA-OR-17 Suez Canal Authority

PA-OR-18 Units of Local Government and its Tiers;
Number and Distribution of Local Government
Units, January 1900

PA-A$-l Current Revenues and Expenditures, North
Sinai Governorate, 1981

PA-A$-2 Analysis of Current Revenues, North Sinai
Governorate, 1981

PA-A$-3 Current Revenues and Expenditures, South
Sinai Governorate, 1981

PA-A$-4 Analysis of Current Revenues, South Sinai
Gave rnorate, 1981

PA-A$-5 Analysis of the 1981-1982 Capital Plan for
Sinai by Sector, Institution, and Type of
Program

03

03

03

03

03

03

03 A

03

06

06

07

07

04 B

PA-27 PA-OR-19 Number and Distribution of Civil Servants in
the Headquarters of the I~orth Sinai Governorate,
1981 06
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PA-A$-6

Page
Number
PA-28

PA-29

PA-30

Headquarters Investments, North Sinai
Governorate, 1981-1982

PA-OR-20 Number and Distribution of Ci vil Servants
in the Functional Departments of the South
Sinai Governorate. 1981

PA-A$-7 Headquarters Investments, South Sinai
Governorate, 1981-1982

Geocode
PO PL

07

07

H. RECOMMENDED STRATEGY (RS)

RS-1

RS-2

RS-3

RS-4

RS-5

RS-6

RS-7

RS-8

RS-9

RS-10

RS-ll

RS-12

RS-l3

RS-l4

RS-15

RS-EC-1 Key E1 ements 0 f the 5i nai Economy 1981 and
2000 04

RS-MA-l Eight National Strategic Goals for Development
in Sinai 03

RS-SP-1 Land Use by Subregion. Year 2000 04

RS-SO-2 Projected Population, by Phase and SUbregion 04

RS-SO-l Estimated Number of Migrants Needed for
Settlement in Sinai, by Phase, 1982/83-2000 04

RS-EC-2 Projected Additional Employment in Leading
Sectors, by Phase and Subregion 04

RS-EC-3 Projected Regional Pattern of Employment 04

RS-SP-2 Sinai Settlements in The Year 2000 04

RS-S$-l Summary of Investment Plan, by Phase 04

RS-S$-2 Summary of Investment Plan, 1983-2000 04

RS-S$-3 Cost of Major Transportation Investments,
by Phase 04

RS-S $-4 Summary 0 f I nves tment Requi rements in Leadi n9
Production Sector's, by Subregion
and Phase 04

RS-S$-5 Nile Water Conveyance System (P'lpelines and
Canals), Areas to be Irrigated and Estimated
Capt ia1 Costs, by Phase 04

RS-S$-6 Land Preparation Costs for Nile Water
Reclamation Areas, by Phase 04

RS-SP-3 Diagrammatic Sketch of Guidelines for Locating
Farms 04
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RS-16

RS-17

RS-18

RS-19

RS-20

RS-21

RS-22

RS-24

RS-25

RS-S$-7 Summary of Projp.cted Regional Industrial
Investments by Subregion, Zone and Phase 04

RS-EC-3 Recommended Min~ral Mining and Prncess1ng
Prospects 04

RS-EC-4 Summary of Projected Tourism Investments,
by Subregion/Zone and Phase 04

RS-EC-5 Proposed Sinai Industries That Could Use
Natural Gas 04

RS-AL-l Economic Characteristics of the Alternative
Strategies 04

RS-AL-2 Leading Sector Employment Under Alternative
Strategies, by Subregion 04

RS-AL-3 Sinai Water Demands and Proposed Allocations
of Nile Water, in the Year 2000, for The
Recommended Strategy and Three Alternatives 04

RS-AL-4 Irrigated Feddans Under Alternative Strategies,
by Subregion (Year 2000) 04

RS-AL-5 Summary of Projected Water Requirements in
the Year 2000 by Subregion, for four Strategies 04

B

B

B

H, J

B

B

B

B

B

RS-26

RS-27

RS-MA-2 Development Priorities by Phase

RS-EC-6 New Employment in Teaching Sectors, By Phase,
Subregion and Zone

04

04

B

B

APPENDIX: Lists of Reports, Maps and Figures

AP-l List of Reports, Working Papers and Other
Written Submittals

AP-5 Lists of Maps and Figures
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A. LAND, (LA)



LA-SO 1

Explanatory Note on the

Land Resource Units of Sinai

The Land Resource Units and their component landforms were identified
in accordance with procedures described in a technical annex to
Volume IV of the Final Report of the Sinai Development Study-Phase I
(Appendix A entitled "Reconnaissance Soil Capability Assessment for
Irrigated Agriculture on the Sinai Peninsula"). Total areas of Land
resource units were measured directly from maps on a scale of 1.750.000
by planimeter. Percentages in the component landforms were estimated
on the basis of field surveys and by using the maps of the SDS-I Work
i ng Paper 45 (especi a11y Pl ate 2-4 on 1andforms) . Areas of the com
ponent landforms were calculated by taking the appropriate percentage
of the total area of the Land Resource Unit.

The soils of the component landforms were assessed for capability to
support irrigated agricu~ture. Those soils having limitations that
are nearly impossible to remedy (such as exposed bedrock or shallow
depth to bedrock) or highly impractical to remedy (such as extremely
saline soils, shallow depth to a saline water table, or mobile dunes)
were set Jside from further consideration in the near future. The
remaining soils were assessed in terms of characteristics important
to irrigation capability (such as texture, salinity, calcium carbonate,
exchangeable sodium, flood hazard, and presence of gravel or surface
stones). For each characteristic, an acceptable level was set, beyond
which the soil was assessed as haVing a limitation in that character
istic. The number of limitations for irrigated agriculture are shown
for each landform with usable soils (those with manageable limita
tions--not impossible or impracticable to remedy). In general, the
greater the number of limitations, the more costly the reclamation and
sustained irrigation of the soil. Soils with four or fewer limita
tions are considered as candidates for further investigation. (LA-SO
4 lists limitations.)

The map of 1and resource un its was super; mposed on the Iflaps of ground
water availability (Plates 6-1 and 6-2 of SDS-I Working Paper 45) to
estimate the amount of groundwater available in each Land Resource
Unit. The maximum safe yields of all underlying aquifers \'Jere summed.
Water from those aquife~s, or groundwater availability areas, with a
median estimated salinity value less than 3000 mg/l was classified as
"l ow salinity." Water with 3000 mg/l or greater total dissolved sol
ids was classed as "high salinity." The summed yields of low and high
salinity ~!roundwater are shown for each Land Resource Unit.
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Land Resource Units of the Sinai Peninsula - Landforms and Soil Characteristics

LRU Component Landfonms Slope Texture Salinity CaC03 Sodium Gypsum Special Problems
-

A floodplain (80%) 0-2 medium high high -- trace wind ero~i On
acti~e wadi beds (20%) 0-2 medium low high -- trace wadi flooding

B alluvial plain (35%) 0-8 coarse high high high nil shallow to bedrock
alluvial plain (eroded)

(25%) 8-30 coarse high high high low shallow to bedrock
small swales and wadis

(20%) 0-8 coarse high high -- low shallow to hardp~n and flooding
rock outcrop (20%) 15-80 bedrock -- -- -- -- rock outcrop

C alluvial plain (40%) 0-8 ("oarse high low low nil shallow to bedrock
sand sheet (40%) 0-2 coarse low low 10\0\' nil wind erosion
active wadi beds (20%) 0-8 medium low low low trace wadi flooding r-r- »

If"D alluvial sand deposits
V'lw (40%) 0-8 medium 10\1 hi gh wind erosion 0-- -- I

sand dunes (30%) 2-15 low low mobile dunes wcoarse -- --alluvial plain (15~) 0-8 medium high high -- -- shallow to bedrock
active wadi beds (15%) 0-8 medium low high -- -- fioods/surface stones

E rock outcrop (70%) 8-25 bedrock -- -- -- -- rock outcrop
residual soil (20%) 0-25 medium high high high -- shallow to bedrock
small swales and wadis

(10%) 3-8 coarse high high -- -- shallow to bedrock
F rock outcrop (90%) > 15 bedrock -- -- -- -- rock outcrop

aeolian sand (10%) 8-25 coarse low low 10ft nil shallow to bedrock
G aeolian sand sheet and

dunes (40%) 0-8 coarse low low low nil mobi le dunes
alluvial soil on lower

terraces (40%) 0-8 medium high low -- -- erodible soil (but good drainage
alluvial soil on higher

":erraces (20%) 0-2 medium high lo~ -- -- extremely salin~ soil
i

l



LRU Component Landforms Slope Texture Salinity CaC03 Sodium Gypsum Speci a1 Prob lerns
--

H aeolian sand sheet 0-8 coarse low low low nil wind erosion
(30%)

mobile sand dunes (30%) 8-30 coarse law low low nil mobile dunes
coastal beach and wet 0-2 coa rse high low -- low shallow to saline water table

sabkha (25%)
sandy dry sabkha (10%) 0-2 coarse high low -- high shallow to saline water table
lagoonal sediments 0-8 medium high low -- -- extremely saline soil

(5%)
I deltaic and lacustrine 0-2 med'ium high low -- -- ve~ shallow to saline water

deposi ts (very poorly table~ tidal and seasonal
drained (40%) flooding

deltaic and lacustrine 0-2 medium high low -- -- very shallow to saline water
Ideposi ts (poorly table »,-

drained) (30%) J»
t/)I

shallow to sal ine water table ?~ wet sandy sabkha (20%) 0-2 coarse high low -- low
dry sandy sabkha (10%) 0-2 coarse hi gh low -- high shallow to saline water table W

J mobile dune and inter- 8-30 coarse low ~ow low nil mobile dunes
dune sand (100%)

K alluvial plains (50%) 8-30 coarse high high high low gravel and surface stones
active wadi beds (40%) 0-8 medium high high low low shallow to water table & floodinc
wet sabkha on wadi 0-2 {~dium high high low nil shallow to water table & flooding
deltas (10%)

L alluvial plains and 0-8 coarse low low high nil surface stones and floodin~
active wadi beds (60%)

coastal plain (40%) 0-2 coarse high low high nil gravel and surface stones
ri mountain front alluvial 0-25 coarse low low high nil gravel and surface stones

fans (50%)
al1uvia1 plains (30%) 0-8 coarse high low high nil gravel and surface stones
active wadi beds (15%) 0-8 coarse low low high nil gravel, surface stones & floodingcoastal strip (5%) 0-2 coarse high low high nil gravel and surface stones



lRU Component landforms Slope Texture Salinity CaC03 Sodium Gypsllt1 Special Problems
--

N alluvial plain (45%) 0-2 coarse high low high low gravel
playa (45%) 0-2 medium high low high low shallow to hardpan & erodible
active wadi beds (10%) 0-2 coarse high low high nil f100diflg

0 active wadi beds \90%) 0-8 coarse low low high nil gravel, surface stones &flooding
terraces (l0%) 0-8 medium high low low nil hardpan at 150-300 em depth

p rock outcrop (98%) >8 bedrock -- -- -- -- rock outcrop
active wadi beds (2%) 0-30 coarse low low high nil gravel, surface stones & flooding

1
::x::
I

O"l

Source: Appendix A to Volume IV, The Land and The Environment of Sinai. This analysis W:$ prepared by the Office
of Arid Land Studies of the University of Arizona largely from soil survey and other data collected by
the Desert Institute (1981), REGWA (1981) and the Enterp'ise for Applied Physics (1963). A full list of
references is on page A-12 of Volume IV.
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LA-SO-4

Limitations for Crop Cultivation Un~r Irrigation!/

First Class Soil LimitAtions:
(Nearly impossible to reme~)

Second Class Soil limitations:
(Impra6}ical or COstly to
remedy-.

Third Class 5011 Limitations:
TMinagea6le with standard
techniques)

..

...

Exposed bedrock

Shallow depth (l.ss than 1 meter) to
bedrock

Mobil. dunes

Shallow depth (less than 1 meter) to
good quality water table

Shallow depth (less than 3 meters)
to saline water table

Extremely saline soil (greater than
100 lIIhos/em)

Slope (8-3OS)

eravel (IIOre than 20S through profi le)

Surface stonls, including boulders
(cover1n9 ao,~ thin lOS of suil
surface)

Hardpan (less than 3 litters below
surface)

Flooding likely following rain

Coane texture (rapid penneabil1 ty
throughout profile)

High salinity (10 1Dh0s/cm or greater)

High calciUM carbonate (30S or
~reater)

High exchangeable sodium (20% or
greater)

2..1 For greater detail about limitations and possible remedies, see Appendix B,
Soil Properties Relevant to Irrigated Agriculture in Sinai, of Volume IV.

~/El Tina Plain is recommended for reclan~tion despite second class soil
limitations because of ready access to Nile water, good highway access, and
techniques, we~l established in Egypt, for overcoming those specific
1imitations.

Source: Appendix A to Volume IV, The Land and the Environment of Sinai. This
analysis was prepared by the-Office of Arid Land Studies of the Univer
sity of Arizona largely from ~oil survey and other data c011ected by
the Desert Insti tute (1981), REGWA (1981) and the Enterprise for Appl ied
Physics (1963). A full list of references is on page A-12 of Volume IV.

.. ,.
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LA-SO 5

Land Resource Units of the Northwest Subregion,
Groundwater, Landforms, Area and Limitations

(6,656 square kilometers total)

Groundwater Available
land Low High

Resource Salinity Salinity Component Area Agri cultura
Unit {000m3; day) Landfonns Pe rcent/Sq I<m Limitations

C 3.6 7.0 Total 100 1.270

Alluvial plain 40 508 *Sand sheet 40 508 1
Active wadis 20 254 1

E 6.4 3.0 Total 100 658
Rock oute rop 70 460 *
Residual soil 20 132 *
Small swales &wadi; 10 66 *

H 0 2.5 Total 100 1.936
Aeolian sandsheet 30 581 1
Mobile sand dunes 30 581 *
Coastal beach wet subkha 25 483 *
San~ dry sabkha 10 193 *
lagoonal sediments 5 98 *

I 0 0 Total 100 541-
**Deltaic &lacustrine deposits

(very poorly drained) 40 215 2
"'Deltaic &lac:ustrine deposiU

(poorly drldned) 30 161 2
Wet san~ sabkha 20 110 *Dry s""nely sabkha 10 55 *

J 0 7.8 Mobil e dune lind interdune *
sand 100 2.251

Total Northwest Subregion 6.656

Set aside from further consideration for irrigated agriculture due to limita
tions considered impossible or highly impractical to remedy

** Subject to poldering or other process to manage shallow saline water table.

SOURCE: Prep~red by the University of Arizona Team for the Sinai Development Stud~

Phas~ I, February. 1983. Appendix A of Volume IV provides further detail.
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Square Agricultural
Percent Kilometers ~tions

Are.

Land Resource Units of the Northeast and U lands Subre
roundwater. Landforms, rea and Limitations

(31.630 square kilometers total)
Groundwater

Land Avail.ble
Resource Low High
Unit Salinity 3Salinity Component Londforms

(000n IdllY)

ions,

100 10,883

Alluvial sand deposits 40
Sand dunes 30
Alluvial plain 15
Active wadi beds 15

Alluvial plain 35
Eroded alluvial plain 25
Small swales &wadis 20
Rock outcrop 20

Rock outcrop 70
Residual soil 20
Small swales &wadis 10

Aeolian sand sheet
Mobile sand dunes
Coastal beach and
wet sabkha

Sandy dry sabkha
Lagoonal sediments

(See Northwest
Subregion)

27.4 Mobile dune &
interdune sand

A

B

c

o

E

F

G

H

J

26.8

155.6

49.7

19.8

82.8

70.2

12.3

o

14. 1

2.8

1.6

3.0

10.0

5.2

42.8

o

8.1

Total

Floodplain
Active wadi beds

Total

Total

Alluviol plain
Sand sheet
Active wadi beds

Total

Total

Total

Rock outcrop
Aeolian sand

Total

Aeolian sand sheet
Alluvial soil on

lower terraces
Alluvial soil on
hi gher terraces

Total

100

80
20

100

40
40
20

100

100

100

90
10

100

40

40

20

100

30
30

25
10
5

100

100

2,216

1.768
448

3,807
2,720
2,178
2.178

4,920

1,968
1,968

984

2,027

811
610
303
303

4,556

3,189
912
455

2,011

1,810
201

ill
57

. 57

29

1,013

304
304

253
101

51

24

3,830

....
5..

..
1
1

2
"to
3

......

....

..

1..
......

2

*

p (See Southwest
Subregion)

Total Northeast and Uplands Subregions

100 7

*Set aside from further consideration for irrigated agr-iculture due to limitations
considered impossible or highly impractical to remedy.

SOURCE: Prepared by the University of Arizona Team for the Sinai Development Study
Phase It February. 1983. Appendix A of Volume IV provides further detail,
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1
*
*
*•

1
1

•
*

•
*•

5
•

•

~

123
105

79
79

915

366
366
183

4,617

3.232
924
461

51

15
l5
13

5
3

Ar••

100

30
30
25
10
5

100

40
40
20

100

100Total

Total

Aeolian sand sheets
Mobile sand sheets
Beach wet sabkha
Sandy dry sabkha
Lagoonal sediments

Squ~re Agricultural
Component Landforms Percent Kilometers Limitations

Rock outcrop 70
Residual soil 20
Small swales/wadi beds 10

Alluvial plain 35
Eroded all~v1al plain 25
Small sWbl~~/wadi beds 20
Rock outcrop 20

Total

Alluvial phin
Sandsheet
Active wadi beds

Total

a

1.9

0.5

0.4

o

5.8

9.2

43.9

H

B

C

E

Land Resource Un; ts of the Southwest Subreg; on,.
Groundwater, Landfonns', Area and Limi tat; ons

{12,826 square kilometers tota11
&rounchl.ter

land Av.il.ble
Resource Low High
Unit Salinity )5,lin1ty

(bonn Iday)

K 4.3 10.5 Total 100

Alluvial plains SO
Active wadi beds 40
Wet sabkha on deltas 10

1.516

758
606
152

7
•
•

L

H

1.6

82.5

0.3

0.2

Total

Alluvial plains &
active wadi beds

Coastal plain

Total

100

60
40

100

34fl

209
139

4
5

Mountain front alluvial
fans 50

Alluvial plains 30
Active wadi beds 15
Coastal strip 5

N

o

p

16.5

6.3

12.8

a

0.1

o

Total

Alluvial plain
Playa
Active wadi beds

Total

Active wadi beds
Terraces

Total

Rock out.crop
Active ~/adi beds

100

45
45
10

100

90
10

100

98
2

820
493
248

83

208

94
94
20

254

229
2~

2.e8~

2.630
57

5
5
5
5

4
3
4

5
2

*
6

Total Southwest Subregion 12,826

* Set aside from further consideration for irrigated agriculture due to limitations
considered impossible or highly impractical to remedy.

SOURCE: Prepared by the University of Arizona Team for the Sinai Development Study,
Phase It February, 1983. Appendix A of Volume IV provides further detail.



Land Resource Units of the Southeast Subregion,
Groundwater, Landforms, Area and Limitations

(9,895 square kilometers total)

Groundwater
Land Available Area

Resource low High square Agri cul tura1
Unit salinit~ 3salinity Component Landfonms Percent Kilometers Limitations

(DO m Iday)
A 2.8 0.3 Total 100 150-

Fl oodp1ft i n 80 123 2
Active wadi beds 20 27 2

B 5.1 2.2 Total 100 249
Alluvial plain 35 99 ..
Eroded Alluvial
plain 25 54 ..

Small swales &wadis 20 48 5
Rock outcrop 20 48 ..

C 0.7 0 Total 100 48

Alluvial phin 40 20 ..
Sand sheet 40 20 1
Active wadi beds 20 8 1

E 18.5 21.4 Total 100 3,450

Rock outcrop 70 2,415 ..
Res i dua 1 soil 20 690 ..
Small swales &wadis 10 345 ..

M 5.0 0.6 Total 100 555

Mount"in front
alluvial fans 50 277 5

Alluvial plains 30 166 5
Active wadi beds 15 84 5
Coastal strip 5 28 5

0 6.6 0.3 Total 100 290 •

Acti ve wadi beds 90 262 5
Terraces 10 28 2

P 22.2 2.6 Total 100 5,153

Rock oute rop 98 5,050 .-
Acti ve wadi beds 2 103 6

Total Southeast Subregion 9,895

* Set aside from further consideration for irrigated agriculture due to limitations
considered impossible or highly impractical to remedy.

SOURCE: Prepared by the University of Arizona Team for the Sinai Development Study,
Phase I, February, 1983. Appendix A of Volume IV provides further detail.



LAND AND WATER USE CATEGORIES

A. Agriculture: Crops (including cultivated trees)
1. I rri ga ted

a. Method: flood
b. ~1ethod: sprinkler
c. Method: drip
d.. Source: Nile water (canal/pipe)
e. Source: groundwater (pumped)
f. Source: runoff water (stored)
g. Controlled environment (greenhouses, etc.)
h. Oa5is ~llJoljiried m'icro-climate)

2. Rainfed (dry farming)
*a. Direct rainfall
*b. Waterharvesting from catchment areas
c. Water table shallow ~elow surface - within root zone

B. Aqriculture: Livestock
1. Graz i ng

*a. Nat~ral vegetation (grasses, forbs, shrubs)
2. Feeding

a. Feeding with forage crops
i. Irrigation

*i1. Rainfed
b. Controlled environment (small animal)

C. Fish, water birds and aquatic crops
1. Open water fishing

8. Offshore
b. lagoon (saline water)
c. Canal
d. Coral Reef

2. Aquaculture
a. Ponds (filled with ground or transported water)
b. Canals (built for irrigation water transport)
c. Controlled environment (cement ponds, etc.)
d. Open water (cages, etc.)

3. t~ariculture

a. Sa 1t rna rsh
b. Cora 1 reef
c. Ooen water (cages, etc.)
d. Mangrove swamp

4. Conservation
a. Multiple use management
b. Preservation

*Subject to further study.



LA-US 1 (cont.)

D. Trees! shrubs! and other natural vegetation
*1. Exploitation of natural stands of trees and shrubs for fuel

and construction materials
*2. Exploitation of natural stands of shrubs, forbs and grasses

for livestock forage
3. Conservation

a. Multiple use management
b. Preservation

E. \4; 1dli fe
*1. Exploitation by hunting and trapping
2. Conservation

a. Multiple use management
b. Preservation

F. Tourism
1. Beach and water sports
2. Coral reef diving/snorkeling/glass bottom boats
3. Cultural/historical sightseeing
4. Landscape/wildlife sightseeing
5. Health (hot springs, etc.)

G. Minerals, oil, and construction material~

1. Metals and other minerals mining
a. Underground mines
b. Open-pit mines
c. Seabed harvesting

2. Oil and gas
a. Drilling and pumping - onshore
b. Drilling and pumping -offshore

3. Construction materials
a. Sand and gravel quarrying
b. Limestone/dolomite quarrying
c. Brick-making materials

i. Clay excavation
ii. Shale quarrying

d. Building stope quarrying



LA-US.1 (cont.)

H. ~Jater management
1. Dams and dikes
2. Aqui fer \'echarge areas
3. Flood protection an~as

1. Transportation and Utilities
1. Roads

2. Pipelines and canals
3. Air and sea ports
4. Electric lines

J. Settlements
1. Large
2. Small

K. Institutions
1. Nil i tary bases
2. Uni vers it ; es
3. Research facilities
4. Other

L. Industry

1. Heavy manufacturing
2. M'i nera1s and oil processing
3. Light manufacturing
4. Agricultural product processing



LA-SO-9

Approximate Size of Areas with Irrigable Soils, by Subregion
(in square kilometers)

Subregion

Three Northern subregions, subtotal
Northwest
Northeast
Uplands

Two SouthErn subregions, subtota1
Southwest
Southeast

Area!/

-1!!i.L J Percent L
8~ 87.4

1 ,/1~ ,.,-:}
1,499 15.6
5,168 53.9

11-~~~ 12.6I, --rn-3
206 2.1

TOTAL 9,5~8 100.0

A/Areas have been estimated by measuring with a planimeter on maps at a scale of
1,750,000.

Source: Derived from Tables 3-3 through 3-6 of Volume IV, prepared by the
Office of Arid Land Studies of the University of Arizona using
field reports of the Desert Institute.

Irrigable soils are defined as those having fo~r or less
manageable limitations for agriclJ~ture. On average perhaps
30 percent will be found suitable on all criteria for irrigated
cultivationj however, the scarcity of local water and the
expense of bringing Nile water to these soils led the Consultant
to recommend a smaller area for irrigation by the year 2000.

LA-14



NORTHWEST
6,656 km 2

1,719 km 2

(25.8% of totall

SOUTI-IWEST
12,826 km 2

NORTlIEAST . 6,254 kill:?

1,499 km2 (24.0% of total)

UPLANDS· 25,376 km 2

5,168 km 2 (20.4% of total)

SOUTHEAST - 9,895 km 2

LCGEND:

1,006 km 2

(7.8% of totall

206 km 2 (2. -1% of total)
iii.. --~-~ ---_._._-~~ --~

o
D

•

Area of
subregion

Estimated area
with some soils
su itable for
irrigated
agriculture

Portion to be
cultivated
under the
Recommended
Strategy

PICTOGRAM SHOWING AREA OF EACH SUBREGION
WITH SOILS SUITABLE FOR IRRIGATED AGRICULTURE



LA-SO-ll

Candidate Areas for Irrigated Agriculture

8.0
6.0
B.O

25.0

Estimated Net Area a/
That Lbn Be Reclaime~
__(000 reddans)

20.0
16.0b/
30.~

·5.0

20.0
15.0
7.0

10.0

16.0
47.0
21.0
10.0
5.0

20.0
25.0
5.0
7.0

1.0

Description

1. G1 fgafa
2. Wadi El 8ruk: LRU C
3. Wadi El 9ruk: LRU A
4. El Sirr Plain
S. Wadi E1 Heme
6. £1 Hanna
7. Hi ddl e Wadi E1 Arish
B. Wadi El &lyifa/£l Quseima
9. Wadi £1 Genfi

1. E1 Tina
2. Qantara-Baloza
3. East Bitter Lakes
4. East of Suez (joins SW-l)

1. Romana-El Mazar
2. She i kh Zl1fIIayi d- Ra fa h
3. Lower Wadi £1 Arish: LRU G
4. Lower Wadi £1 Arish: LRU 0

1. Elst of Suez (joins NW-4)
2. Hosh El Bagar/Ramlet Himeiyer

Plain
3. Abu Rudeis
4. Wadi Feiran Delta
5. £1 Qu Plain

Northeast
(52.0)

Uplands
056.0)

Southwest
(48.0)

Subregion
.-J,Subtotal)

Northwest
. (71.0)

Southeast
(1. 7)

1. Wadi Wat1r, northwest from
Hwei ba

2. Wadis El Ghaib end Nasb, north
and west of Dahab

3. Three Wadis west of Nebq

TOTAL

0.6

0.4
0.7

328.1.£/

LRU" land Resource lJ,lit IS defined in Volume IV.

~/The precise number and location of feddans most suitable for major
reclamation and irrigation projects will be mere clearly defined when
REGWA and other soil surveys. now in process, and detailed feasibility
studies have been completed.

~/Including 14,000 feddans already being developed.
£/ In the Reconvnended Strategy about 10,900 feddal1s of this total are

proposed for irrigation with local groundwater. provided availability
is verified. These areas include 4,000 feddans in the n~rtheast

SUbregion, 2,900 feddans in the Uplands. 4.300 feddans tn the South
west and 1.700 feddllns in the three wadi systems of the Southeast
subregion shown in this table and Figure 2.12.

---_.---.- --
SOURCE: Derived from SDS-I land capability analysis, summarized in

Volume IV, The Land and the Environment of Sinai, especially
Chapter 3.

I fl. 1 h



LA-OT 1
Summary of land Capability by Sector, Subregion, and Land Resource Unt t

Land
Resource Construction

Unit Agri cul ture Miner~ls Fishing Tourism Conservation Materia1s

NORTHWEST SUBREGION

C LC
E LC LC
H LC LC LC LC
I LC LC LC LC
J

Offshore LC LC

NORTHEAST AND UPLANDS SUBREGIONS

A LC LC
B
C LC
0 LC LC LC
E i.C LC LC
F . LC LC LC
G LC
H LC LC
J LC LC

Bardawi 1 LC LC LC LC
Offshore LC LC

SOUTHWEST SUBREGION

B
C LC
E LC LC LC
H LC LC LC
K LC LC LC
L LC LC LC
M LC LC LC
N lC LC
0 LC LC LC
P LC LC lC LC

Offshore LC u;

SOUT~EAST SUBREGION

A LC LC
B
C LC
E lC
M LC LC LC LC LC
0 LC LC
P LC LC LC LC

Offshore LC

lC c Some significant land capability potential.
NOTE: A~riculture c irrigated cUltivation of food. fiber. and forage crops;

Mlnerals c minerals, 0;1, gas, coal, and salt;
rishing • marine f1.shing, mariculture, and aquaculture;
tons t ructi on Mat~ ri a1s • grave1, limestoneldo1omi te. and bui 1di ng stone.



LA-US 2

Feddans Included in the Plan of the
Mi Il1 stry of [)evelopmer"lt

Feddans
al ready

Location rec1 aimed Total 82/83 83/84 84/85 8::86 86/87--
TOTAL 11 , 450 28,200 10,000 £.t?~ 1,500 2,500 11 ,500

Wadi E1 Ari sh 550 1,000 1,000
Rawfah Dam 2,000 1,000 1,000
East of E1 Arish 3,000 1,000 1,000 1,000
Wadis Sudr, Feiran
and El Qaa 400 1,500 500 500 500
East of the Bitter
Lakes 10,500 10,700 9,000 1,700
El Tina Plain 10,000 10,000

Source: Dr. Ali Zeid, head of the Sinai Development Authority,
describing Ministry of Land Reclamation plans under the
current Five Year Plan; Rehabilitation of Sinai, Sinai
Symposium, May 1982. ----



LA-US 3
COMPARISON OF RECLAMATION AREAS
EAST AND WEST OF THE SUEZ CANAL

1981

Gross Ave1age
Area Altitude Ranking Among 63

,!'roject (feddans) (met~rs) Reclamation Projects
ERR Water

East Bi tter Lakes 30,000 8 51 36

Salhia Desert (alternative) 1Z0,OOO 14 54 45
Youth Province (alternative) 100,000 50 55 46
E.ast of Suez 55,000 Z3 56 44
West of Suez (alternative) 40,000 10 36 28

Note: The considerations shown in the table are especially applicable
to the approximately 220 center-pivot sprinkler systems
recently purchased by The Arab Contractors.
Thes~ systems

M

(with drip lysteJDI to fill the apaces among the circles) are
sufficient to hrigate about 40,000 gr081 feddans. Of this area, current planning
calls for about 12.,000 feddans elO irrigation units) to be located in the Salhia
Desert, 10,000 feddans east of the Bitter Laken, and 18,000 feddans in Youth
Province. The relative advantage of the area east of Bitter Lakes over the high
altitude (40- to ?O-meter) Youth Province indicates the desirability of postponing
the Youth Province reclamation and greatly intensifying activity east of the
Bitter Lake~ to use the equipment there for accelerated development of the
entire 30,OOO-feddan area.

Source: "Economic Evaluation of Land Reclamation," Master Plal'l
for Water Resources DeveloEment and U5e (Cairo: Ministry
of Irrigation, March 1981).



[1 Tina Plain -- Key Land Characteristics

Land Resource
Unit

Component
~oil

~ep)hem
USDA

TextUre
Sa1in1 ty

(nmhos/em} Perrneabi 1ity Water Table
\metersr

•I 1. delta i c and 0-15 sandy loam 143 moderately rapid 0.4-0.8lacustrine deposits
(very poorly drained) 15-35 sandy clay loam 115 moderate

35-50 sil ty cl ay 115 slow

r-
):0
IT 2. deltaic and 0-30 sand 187 rapid 1.0-2.0 VlJ.

0lacustrine deposits 30-50 loam 176 moderate I.....(poorly drained) 50-140 sandy clay loam 187 moderate N

140-300 clay loam 143

I

I

3. wet sandy
sabkha

4. dry sandy

0-20
20-40

0-30
30-50
50-90

sand
sand

sand
sand
sand

89.3
73.3

4.9
8.3

18.6

rapid
rapid

rapid
rapid
rapid

0.4-0.8

0.8-1.2

Source: Analysis by Office of Arid Land Studies, University of Arizona, based on field reports from REGWA.



LA-US-4

Potential Reclamation Areas, Using Mainly Nile Water,
and Estimated Water Duty

Candidate Aret!/
Subregion/reclamation area (000 hddans)

ReCOMmended Strateg~/

Feddans Water D~~
(000) (Million m /Year)

No~thwest. Subtotal 71.0 71.0
l. E'\ Tina ~ -m:TI
2. Qantara-Ba lou 16.0 16.0
3. Ell;t ~U tter Lakes£/ 30.0 30.0
4. East of Suez (Joins SW-l) 5.0 5.0

Northeast. Subtotal 52.0 52.0
l. ROO!aija-E1 Mazar ~ -mJr
2. Sheikh Zuwayid-Rafah 15.0 15.0

3. &4. Lower Wodi E1 Arlsh 17.0 17.0

Uplands. Subtotal 156.0 51.0
1. G1fgafa l~ -n-:o

2. &3. Wadi El Bruk 68.0 25.0
4. El Sirr Plain 10.0 10.0
5. Wadi El Hema 5.0 dl
6. £1 Hasana 20.0 d/
7. Middle Wadi £1 Arish 25.0 d/
8. Wadi El Gayifa/El Quseima 5.0 d/
9. Wadi £1 Gerafi/El Kuntilla 7.0 ~/

Southwest, Subtotal 48.0 15.0
1. East of Suez (Joins NW-4) -r:1) !:'O"
2. Ram1et Himeiyir Plain 8.0 ~/
3. Abu Rudeis 6.0 6.0
4. Wadi Feiran Delta 8.0 8.0
5. £1 Qaa Plain 25.0 !Y

Southeast. Subtotal -~ --Jli.
TOTAL 327.0 189.~/

544.8

372.8

411.3

170.6

!/The precise number and location of feddans most suitable for major reclamation and
irrigation projects will be more clearly defined when REGWA soil surveys (n~w in
progress) and detailed feasibility studies have been completed

~/Calculations as~ume a combination of irrigation methods appropriate to each area and
estimated evapotranspiration rates based on climatic data for each area. Imported
(Nile) watet ~~~y; groundwater usage (and feddanage) shown on Table 4-5. Volume III,

£./Include~ 14,000 feodons already ulldel development.
Q/Oeveloprnent to be initiated with local groundwater and -managed" runoff.
~/An additional 10.900 feddans are recommended as the initial target for irrigation

with groundwater. including 1.700 feddans in the Southeast subregion. Another 2,000
feddans will be cultivated with -managed runoffN, mainly in the Uplands. !he total
water duty for these 12.900 feddans is estimated at 90.5 million cubic meters per
year. (See Table A-8. Volume V.)

SOURCE: Calculations by the Consultant. See also the land capability analysis.
summarized in Volume IV. The Land and the Environment of Sinai (especially
Chapter 3). and the water resources alla lys is in Volume V. Wa ter SUPDl1 es
and Costs (especially Table A-B).
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LA-US-5
Areas Recommended for Agricultural Development

Using Local Groundwater Supplemented by Runoff ~/

Num
ber

Northwest !.J

Suppluental
Runoff V

Potential

n.a.

Agricultural
Sol1 ~

Quality

n.a.

Estimated
Feddans e/

Cultivated -
(000)

55.0

30.0
25.C

llL:..Q

Northeast. subtotal

1. Ra fah Stri p
2. Wadi E1 Arfsh Delta

6+40.
7.
8.

11.

12.
13+16.

17.
23.

Uplands. subtotal

Gebel El Maghara (also 5)
Gebel El Halal (also 15+42)
Gebels Yelleq + Fall1g
Gebels Burga + Taltat

El Bedan
Central Sinai (also 44)
El Quseima (also 44)
El Kunttlla (also 12+44)
South Central Sinat

(also 45)

Southwest. subtotal

56.0
15.0
20.0

12.0
55.0
6.0

15.0

43.0

180.0

n.a.

n.a.

+++
+++
H+

+++
++t
t++
+++

+++

n.a.

n.a.

+++
tt

n.ll.

+++
+++
.H

t++
+++
+++
+++

+++

n.ll.

4.0

2.0
2.0

2.~

0.9
0.5
0.6

*
0,2
0.1
0.6

*

21+22.
26.
24.
33.

26~ 30.
31.
32.

39.
37+38.

36.
35.

Wadis Sudr + Wardan Deltas
Wadi Gharandal
Gebel Samar-Gebel Igma
El Qaa Phi n
Abu Rude1s
Wadi Fet ran
Gebel Kathertna

Southeast. subtotal

Wadi Watir (Nuwetba)
Wadts Ghatb + Nasb (Dahab)
Wadi Kid + Umm Adawt (Nebq)
Sharm E1 Sheikh

Totals

10.0
2.0

37.0
110.0

8.0
10.0
3.0

17.6

3.9
6.6
4.6

.1..:1
474.6 !J./

+

n.a.

++t
+++
+++
+

n.a.

+
+
+++
++
++
++
+

n.a.

++
+t
+t
++

n.a.

*
*
*

4.0
•

O.J
~

1.7

0.6
0.4
0.7

12.9

~/ Table 11lustrates the type of analysis which can be refined after IOOre detailed soil and ground~
water studies are completed.

~/ Areas very broadly defined. See Volume V, Figures 2.5 to 2.7 for locations. Other areas may be
selected as more promising after results of detailed groundwater and soil studies are available.

f./ See Tables 2-12 (Case I I) and A-4 for details; all estimates very rough until aquifers are
studied thoroughly.

9.1 Evaluation by Consultant based on r~connaissance studies. "+" indicates positive indication;
"H" fOOre promising. etc. "~,, indicates no significant runoff potential foreseen. See Volumes
IV and V for analysis of soil quality and groundwater availability.

e/ Preliminary estimates. See also Table 4-5 of Volume III and A-7 of Volume V.
It Development foreseen mainly with Nile water until exploration verifies reliable sources of

groundwater.
s/ Total/days di ffers from annual equivalent in Tables A-7 of Volume V because of additional allow

ance for runoff and differences in days-pumping each year. Similarly, total differs from Table
2-9 of Volume V, where recharge (not availability) is estimated.

n.a. Not applicable.
* Small areas to be developed as groundwater availability close to suitable soils at reasonable

co s tis ve r i fie d .

LA-22
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LA-SO-13

SINAI'S IRRIGATED AGRICULTURE POTENTIAL BASED UPON SOILS RECONAISSANCE STUDIES

ynd Resource ~it

Clndidlte
Area for

Cuhtvatton It.'it,tions
(faddlns )

(000)

Preferred
Mtthod

2f I rrt Rat ion

A. Higher "h.tion Flood plain
w.dis. inclUding
£1 Bruit. £1
Arish. £1 &aytf••
.nd £1 "r.ft Active .adt beds

Acttv. wadt bids

C. Upland pl'1ns, Sandsheet
1ncludtng RlIllht
H1..1y1r and
parts of Riddle Activi wldt bids
wadi [1 Arish

D. Northeast corner. AlluviAl sand
louth of bfah
Strtp. p.rt of Acttv. w.dt bid
Lower Wadi £1
Arhh

Drip

Drip

Drip

Drip

Sprinkler

Sprink '.r

01tves, .l.ands. gr.p.s.
dltes, ~gr.n.tts.

figs, kel •• to..toes,
peppers. Iptnach
Itrl,y. cotton

'.rl,y, totton

OIt." Vlg!t.bl.s, figs.
olives

'i IS, 01 h.s, Citrull. to· Drip
..tots. CMrrot" bttts.onions

Deciduous fruits. nuts. Drip
,vocado. beans

Olivls. trapts, .l-ands

As .boVII, especially on
.rgins

High Cleo]

H1g" Clto]

CoIn.

Hig" "Hnily

Stup sloPls
F100d risk

Hi g\'I ClC03
High CaCO]
Flood riu
Stoney

4 High 'llin1ty

59

22

139

35

35

Z10

105

Alluvial soil on
lower terraces

G. 'art of LOWIr
Wadt £1 Arts h

Sprtnk llr

H. East of Suez
Canal. North
tout west of
£1 Arhh

J. £1 Tina Plain
(betwNn Port
Said and £1
Qantlra)

L. Abu Rudei Si
~uth of Wadt
Feiran

Mol ian Sandsheet

Deltaic .nd lac·
Ultrous deposits

Al'uvi., pl.tn and
acth•••di bed

66

29

Co.r..

Salinity
High w.ter
lIbl.

Co.rst.
Hip lodilll
Stoney
FlOt)d rhk

'arlay, cotton, whlat,
lorghum, &l1f.,f., btrseem

V.gthbl.s Drip

Wht.t. riC., v.getables, Drip
foddlr. root crops

TOIIItoes, .... tl Drip

II. ~1 Qu Plein Alluvial phin

Playa

7

7

toln•
......1
H19~ 1111nity
Hi gOt lodt lIM

Hig'h lI11nity
Htgh sodh.
Sh.,low

DltlS, f1gs, o11ves, Drtp
~gr.n.tlS

DIleS. figs, o11ves, bI.ti. ~ip
poDtgr.nlt.s, to..toIS.
PlPpers

Sprt nk ler
.nd Drip

o. Ailabah Wldl s

Act hI wadt bed

Tlrraus

Z Colrse UtIl1t, cotton, 1"1"1,
Htgh Illinity blrl.y, to..tOIS, blets
High sodiUll
Flood risk

4 H1lJOl salinity figs. pOllegrlnatts, olhu, Drip
Shallow 1o-.tolS, peppers, bltts

TOTAL 704

Source: Calculations by Consultant. Further detai'l 1s 1n Volume IV. see
especially Chapter 3, Table 3-8, and Appendices A, B, and C.
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LA-HI 1
Nonmetallic ~ineral Occurrence Summarv

1~8l

Location Name of Ore
No. Locality Deposit.. Comments

i Port Said Common salt Under exploitation, major saline
aource

Z El Maghara Coal 37-mUlion-ton estimated reserve

3 El ShaH Gypsum Exploited Wltil 1967

4 Wadi Rayana Gypsum

5 Ayun Musa Coal Deep-seated seaMS, 40-million-ton
estimat4!d reserve

6 Ras Matarma Gypsum

7 Gharandal Gypsum ExploitC!!d Wltil 1961

8 Ras Malaab Gypsum 2,40-milUon-ton estimated
reserve, exploited until 1967

9 Beda and Thora Coal 75-million-ton estimated re-
.erve olE carbonaceous shales

10 Farsh El Ghozlan Kaolinitic clay Exploited until 1967

11 £1 Khabouba White sands Exploitl!d until 1967

1Z Musabba Salama Kaolinitic clay Exploitl!d until 1967

13 Abu Zenima Limestone

14 Budra Kaolinitic clay Exploitl!d until 1967

15 Abu Natash Kaolinitic clay Exploited until 1967

16 El Deheissa Kaolinitic day

17 Gini Kaolinitic day

18 Wadi Sidri Gypsum 40-million-ton estimated reserve

19 Sarabit El Khadim Turquoise Under e~xploitationsince
ancient Egyptian times

20 Abu Durba Sulfur

21 Abu Suweira Gypsum

Note: See figure following thi.s table.

Source: !"1ineral Map of Egypt ,.1ith Descriptions (Cairo:
Geological Survey and Mining Authority of Egypt, 1979).
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Metallic Mineral Occurrence Summary
1981

Location Name of Ore
No. Locality Deposit Comments

1 Wadi El Arish Black sands Preliminary field and labora-
tory studies undertaken

2. Umm BUlilUa. Manganese Larged manganese reserves
in Egypt, discovered 1898;
production began in 1908;
production from 1911 to 1967
totaled S.S million tons;
4-million... ton :reserve

3 Wadi Nassib Manganese See comments for location no. Z.

4 Wadi El Noaman Manganese See comments for location no.2-

5 Wadi El Shallala Manganese See comments for location no. 2.

6 Gebel Abu Qafas Manganese See comments for location no. Z

7 Wadi El Husseni Manganese See comments for locc.:don no. 2

8 Gebel El Adidiya Manganese See comments for location no. 2.

9 Sarabit El Khadim Copper Ancient workings

10, Abu Suweira Copper

11 Abu Rudeis Copper

12. Rashidia Copper

13 Abu Zagatan Copper

14 TawUleh Copper

15 Abu El Nimran Copper

16 Tufa Copper

17 Tazr Copper

18 Feiran Oasis Copper

19 East of El Igma Copper Ancient mine

2.0 Regeita Copper Ancient mine, 0.21 to 8.85%
copper

2.1 Rahaba Copper

2.2. Samra Copper Ancient mine

2.3 Sharm El Sheikh Manganese Small reserves

Note: See Figure following table.

Source: Miryera! Map of E9ypt With Descriptions (Cairo:
Geologlcal Survey and Mining Authority of Egypt, 1979).
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LA-MI 5

Cont/latlon of GoololJ1 and Or. D.pMit.
In SLnai aDd lb. R.d Sea Ana of ElYPt

1978

SlratlguphI

£!21!.2!S.
Plalatocene
Pliocenll

Mlocenll

UNCONFORMITY

Eocene

Melo%olc

Denlan

Maestrlch t1an

Campanian

CllJIomanian

LltholoKY

IYllsod bllacb.., tllnac.I,
il'aYlIl, UmtlP'lt, ma,l

Grp.um, Ume(l1'lt, Inf IIm.
.tone; cOllilom.ratll, Um.1P'1t

Clay, .andaton.

Wllltatonll and chert, abalt

Chalk, Eana abal.

Pho.phllt forlllatloD, lIIul,
Umo.tone, chert

Quaelr yulesated Ihale

Nubian I&Ddltone and ablJo

Lead, Iinc (UlIlm GblllSI

Lead, IInC (Umm Gb.la)

Neph.lIn. 8Yeolte
(carboutlt.)

Pbor.,hate bed.
(QuI.II, Snll,jll

Iroo (AlWtJl)

MAJOR UNCONFORMITY

Lltho.tratl(l1'aphy

Protero%olc

Younllltr (I1'aDlle
(Cialtulan)

Ri.becltHa sunile, mlcropall
lIIatitlc lP'anltD, albite, IIIU1C09itll
ilanull

Tantalum-tln-tunlluen
.elo &lid apOll"ianlt.
(Abu Dabbabl

HalllIDamat Group Polymictic cooliloml,rate, (I1'ay
waclte, yoleanlc laneltone, ailt
atoae, lIIarble

UNCONFORMITY

Ookh&n ..olanic.

Older panlte
(Sh&itlaD panU.'

.... t..llabbro dJortt.
compt••.

Buramlya
.erpentLnlte

Wadi Mubaralt
lIeo.ynclinal
metuedllll.nu

Sh&dlt
leo.yncllnaJ
m.taYolcanic.

Mllllt ""''''It
parallene... and
mil/lDatile

Duall, and..lte, dadte,
latlle Oow" r.lat.d pyro
dullc.

Gray biotite, ~rnbhJDd. (11'&1111.,
"anodlorlt •

Gabbro, ep. diorite, d.iab...,

Svpentlnlt", dolomitic muble

Sericite chlorit••ch.. t,
phyllit., llIay.aclt.

Cir.cmatoo., pyrocwtlc.

SchISt, auelSl, amphibolite,
leplynit., quarulte

Ciranue, orlholleo••13

Ironatop.. (Wadi KarimI
Copp.r-linc-l.ad
.lIver m....l....uUlde
body (Umm SalllluJdl
Talc (Ataban)

Chromlt.

Dm.ollite (Abu Ghaq&)
Nlcltel-coppe,-tulfide
body (G&bbro AIt.ar.m)

Anthophyllite,
...rmlculite

(Haflllt)

Source: A. M. S. Al Shantt. W. Frtsch. W. Pohl, and
A. Tawab P~ecamb~lan O~e DeE~61t5 In the Nubian
and thl! ArillailShTeTOsancr'FlleIr Correl'Hlon
Across the Fed Sea, N~-r-Tvlenna: Scnrltt~d.

Etdw1s!l. KOOlIll. d. Osterr. Mad. d. oWlSs (Earth
Sciences COfT1lIIittee ot the l\ustrUn Academy
oC Science), 1978).
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LA-MI 6

Characteristics of Coal Fr~m the EI Maghara Mine

As Dry,
Received Dry Ash Free

Froximate analysis (%)

Moisture 4.9
Ash 6.5 6.8
Volatiles 50.7 53.3 57.2
Fixed carbon 37.9 39.9 42.8

Ultimate analysis (%)

Moisture 4.90
Ash 6.50 6.84
Carbon 70.66 74.33 81.98
Hydrogen 5.67 5.96 6.58
Nitrogen 1.04 1.09 1.21
Combustible sulfur 2.97 3.12 0.65
Oxygen (by difference) 8.1.6 8.69 9.58

Kilocalories per kilograma

Gross 7,Zl5 7,610 8,476
Net 6,890 7,292 8,082

aEquivalent values (Btu/lb):
14,550. gross, 12,990, 13,700, 15,260; net, 12.,400, 13,120,

Source: Maghara Coal Project Report on Reserves and Relevant
Geology (Cairo: Powell Duffryn Technical Services,
Ltd., for the General Organization for InCustriali
zat!on, May 1966}.
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LA-MI 7

Natural Gas Availability in the
Eastern Gulf of Suez Area

1980 - lOOO

Production
Field (million standard cubic feet/day)
--.~..

1980 198§. lj.2Q 1995

EI Belayim area
II 17Petrobel marine field 31 2.5

Abu Rudeis area
Locations 195, 185 s 173 9 lO 7 0

Shoab Ali area
Alma field 10 9 1 0

TOT.AL 50 54r 29 17
- _. - -

Note: These data were presented to the Supreme
Council for Energy in February 19B1.
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Summary of Rainfall and Evaporation Data for
SC:ationl in and Adjacent to Sinai

Avaraae Number of
DaYI/Year With RainfAll

lO.1 mm itl mm ;t10 mm

1 Port Said

1 IalDallla

3 Fayld.a Suu (old)

.b Suu (pewl

5 Abu Rudell

6 £1 Tor

7 Sharm EI Sheikh

• St. Catherine

9 R.. EI Naqb

10 EI Kuntilla

II EI Tbamed

11 NaW

IJ £1 HatanA

14 EI Maahera

15 EI Arlab

16 Abu Awelalla

17 EI aulelma

11 Rafah

19 Gan

10 Beerabeva

21 Sblvta

2l. AYdat

21 EII.t

Mean
Annual

Rainlall
(mm)

79.0
37.7

25.5

24.7

19.6
21.5

10••

n .•
61.0
17.7

13.3

19.0

n.1
27.9

43.7

99.7

57.8

63 .•

304.1

336.5

195.0

86.0
83.0

50.0

Standard
DeYiation
01 Mean
Rainfall

(tum)

11.0

23.1

11.1

40.0

16 .•
17.1

37 .6

29.1

"'Iolmum
SealOpal
RalDfall

(mm)

... 0

Trace

0.0

0.0

2.0

0.0

0.0

10.0

Traca

lS.O

237.0

.1.0
26.0

25.0

6.0

"'aaJmum
S.alOllal
Rainfall

(mm)

165.0

82.0

51.0

97.0
76.0

313.0

68.0
77.0

11•. 0

113.0

• 97.0

339.0
153.0

161.0

98.2

23.3
11.1

10.6

15.0

22.0

10.1

43.0

n.1

15.3

1.3

5.4

5.3

3.2
3.1

1.7
3.0

10.1

5.1

•• 9

3.1

4.5

•• 5

11. I

17.'

6.6

10.1

34.7

15••

27 .3

1.5
0.•

0.5

0.2
0.3

0••

1.0

0.0

3.7

2.9

I .•

5.9

.....imulD
Dally

RalDfaJl
(IDIDI

58.0

50.8

n.4
31.0

49.6
31.9

37 ••

10••

76.2

15.0

32.0

141.0

22.7

n.o
9.0

59.0

49.0

24.2

37.0

14.2

6~.0

Averalle Dally
Evaporatloo

(mmla

5.3
7.6

9.2

11.5

10.0

9.5

II. "

ll ••

•. 6

9.0

-Measured with a Piche evaporometer.

Source: Derived from data in Tables 2-4 and 2-5 of Working Paper 33
in the SDS-I project files. Specific references are provided
for each of the numerous data entries.
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EN-CL-4

Estimated Rainfall Parameters for Basin Areas - 1981
A P N. p.

Total Mo_
Eltlmaled ElthDlled

Annual
Avorlio No. Avorallo M.an Annuol

Ar.a R.lnfall
o'DayltY' Rainfall Rainfall for Storml

Wltb RalDfall Por Storm

No. .!!!in Area" lkm Z) (1D11I1b C~ 10 IDID) h:l0 mIDI 1~10 mIDI ~!O mIDI

£1 Arllh Upper Baaln

la EI Bruk 3,HS n.7 1.08 U.S ...6 H.I

Ib £1 Rua.. 6,481 Z8.0 1.01 II.J 11.1 9.J

Ie £1 Aqabu l,U9 16.4 0.90 19.) 17 .4 9.0

Id Gerala ),641 18.0 I.ZS n.l 16.5 11. Ii

Ie laraell partiDo 45 40.0 1.71 n.l U.S 16.5

£1 Allah Lower Bilin

Za Port100 .lthin Sinai I, ,.9 611.0 2.49 18.1 45.1 18.7

1b Porllon wUhln larul 1,U) 6~.O 1.33 19 • .1 45.0 19.0

3 Northeal' coal' 9bJ 154.0 4.60 U.O IDS.' 4a.l

4 North cout 5,148 U.O 1.05 11.0 :16.9 l6.1

5 Hellayib 1,680 U.I I.U U.S 19.4 16 ••

6 £1 Hllana-EI HalOlDa ),Si9 45.0 1.5~ 17 .9 n.9 17.1

., £1 Gora" I,U6 16.7 1.00 17.J n.J 9.4

• Walll 4,104 U.S 1.14 19.J 11.9 10.6

9 Dabab l,614 U.S 1.04 17.' 36.J 17 .l

10 Kid l,lS5 49.0 1.17 17.a n.3 15 •.,

II UlOm Ada",1 964 19.0 I.U 11.5 16.1 lZ.l

IZ EIQu 3,904 :)1.6 1.14 10.1 l).O •• 6

IJ Abu Durba 166 1l.0 O.n 15.0 •• 0 5.0

14 Felran 1,117 47.0 1.59 Z).4 :J7. I 9.8

15 Sidrl 1,16) 16.0 1.19 U.S U.O •• 0

16 Bab. 141 ]).6 1.11 U.S 26.1 1.5

17 Taylba abO 16.5 O.U 19.1 la.O 8.5

18 Gharandal 819 16.5 0.67 17.' 11.6 T.9

19 Ward&ll 1,569 14.0 0.60 n.8 16.1 T.)

20 Sudr 895 12.1 0.40 U.8 U.S •.6

Zl Lahl'l 60) ZZ.I 0.40 )3.1 U.S '.6
Zl £1 Rlbl 147 14.0 0.0 ]J.' 14.5 9.5

Zl £1 HIlBS 611 U.S 0.46 n.1 14.8 10.7

14 £1 GlddJ 70) n .5 0.50 JI.I 15.6 11.9

15 UlOID Khhbelb 4,641 41.0 0.96 n.o Z4.0 11.0

SINAIo 61,507 19~ 1.11 10.1 16.7 1l.7=
I

kIItor to Pllt. 5-2 to Worktol 'Ipar 45 at tha Stnd OIvelopeeot Study - Phao. I for bloID-~rol location. andb boulldar tal.
EacludloS .ubbl.lne Ie end 2b.

Source: Totll Kean Anouel Ralntell E.ttaated troa the leohyetal COD tour aap (Plate l-l) In Warklns raPlr 4S of the S1011
Oevllopaent StUdy - Phe.o 1.



EN-CL-5

Annual Rainfall at El Arish From 1908 to 1966

(nun)

Annual Annual
Year Rainfall (mm) Year Rainfall (mm)

1908 1Z6 1939 104
1909 65 1940 94
1910 lZl 1941 108

1911 136 1942 98
191Z 9l 1943 1Z1
1913 101 1944 ,10

1945
1919 65 1946
19Z0 166 1947 37

19Z1 1Zl 1948 87
1922 86 1949 80
1923 80 1950 127

1924 95 1951 45
1925 114 1952 64
1926 101 1953 126

1927 95 1954 113
1928 64 1955 130
1929 80 1956

1930 110
1931 69 1959 108
1932 58 1960 46

1933 82 1961 150
1934 78 1962 55
1935 37 1963 155

1936 61 1964 128
1937 123 1965 193
1938 126 1966 63

Source: Climatological data files (Cairo: Ministry
of Irrigation, Nile Control General
Directorate, 1981).



EN-CL-6

Annual Rainfall at E1 Tor From 192.0 to 1966
(mm)

Annual Annual
Year Rainfall (mm) Year Rainfall (mm)

192.0 27 1944
1921 8 1945
1922 5 1946 0
1923 13 1947 2.

19Z4 17 1948 0
192.5 38 1949 Trace
192.6 14 1950 4
192.7 9 1951 1

1928 8 1952
192.9 9 1953 6
1930 24 1954 29
1931 4 1955 34

1932. 3 1956
1933 11 1957
1934 12 1958 4
1935 2 1959 8

1936 3 1960 Trace
1937 11 1961 )5
1938 30 1962 Trace
1939 15 1963 21

1940 10 1964 5
1941 43 1965 10
1942, 11 1966 6
1943 4

Source: Climatological data files (Cairo: Ministry
of Irrigation, Nile Control General
Directorate, 1981).
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Computation of Reference Evapotranspiration

by the Modified Penman Method--El Arish
a

ParaDleler ~ ~ ~ ~ !!.!I June !!!!I AUil· Sept. ~ ~ ~

Weu lemper~tW'a fCI 13.6 13.9 16.0 18.7 11.6 U.7 ZO.Z Z7.D Z5.6 n.l 19.7 15.5

Weu ..elaU.. ""mldll., rJ'1 70.0 69.0 67.0 67.0 6&.0 7Z.0 74.0 75.0 71.0 73.0 71.0 66.0

Weu .lD4 ropeed. 2-m ....I.bl
("ID/dayl 113.0 153.0 Z51.0 118.0 Z09.0 204.0 196.0 111.0 117.0 173.0 nl.D ZC~.D

CIoudiD.... (oUul 3.1 3.6 3.2 3.1 1.Z 1.2 1.4 1.6 1.2 Z.5 1.7 2.9

Vapor as 15.66 15.99 11.2 21.6 25.10 31.13 U.OZ 35.7 n.14 la... n.,. 11.6
pre.......

10.96 H.03 n.19 14.46 IT.Sf. n.41 lS.17 16.71 D.n ZO.76 16.n 11.62parametel'li ad
(",barl as-Cd Ul 4.7 4.96 6.01 '.n '.Z6 I.n I.as I.n 9.52 7.61 6.66 5.91

WIDd fUDCtl.... f WI (21 0.145 0.953 0.967 0.159 0.1l4 O.IZI 0.799 0.761 0.775 C.737 0.151 0.13'

Weiabl;", l-W 131 0.396 0.39Z 0.36 0.333 0.296 0.263 0.2•• D.U D.ZSf. 0.111 0.31.3 0.348
faClon

W'41 0.604 0.6011 O.M 0.67 0.706 0.737 0.752 0.76 0.146 0.121 C.6I6 0.632

Ra (..m/da.,1 '.5 10.4 lZ.95 15.1 16.§ n.o 16•• 15.6 13.15 n.4 9.Z5 1.05

Il/N O.W 0.59 0.63 O.W 0.73 o.n 0.11 0.79 8.13 D.7 D.6I 0.66

f'T'l
Sol..... R.. (m../cla.,1 3.63 4.25 5.49 6.46 1.6~ 1.41 1.25 7.55 6.34 5.13 4.09 3.5

:z rsdlallOD , In 13.41 13.48 13.1 1••3. 14.91 15.57 IS.'. 16.1 15.1 U.U 1••Sf. 13.n
! par.mete...

....... f (edl 0.194 O.ICH 0.U6 0.173 0.156 0.132 0.119 O.lIZ D.na C.lt 0.161 0.19
w

, III/HI D.676 0.631 0.667 0.676 D.757 0.147 O.Il' O.II! 0.157 o.n 0.111 0.694

R.u ImlD/ds.,1 1.76 1.65 1.712 1.61 1.76 1.74 1.57 1.46 1.53 1.56 1.61 1.11

Ra (1D1II/da.,1 151 1.17 2.6 3.71 4.11 5.15 6.74 6.61 6.09 4.11 3.57 2••1 1.69

E.lI..s teel maalmulII
relsU•• "lDldlt., (~I 90.0 to.f 90.0 75.0 15.0 10.0 10.0 15.0 15.0 90.0 to.O to.O
AdJualmeal '.c:torb (6) o.n 0." 1.0 l.02 1.03 1.06 1.06 1.09 1.05 1.11 C.,7 0.'4

E:T0 (1II1101/da,.lc Z.SI 3.13 4.51 5.U 6.35 7.16 7.11 6.n 5.7. ••19 s.n z.n

aE1 Arish--latitude, 31°07' N.; elevation, 15 meters.
b .

Assumed U
d

IU. ht = 1.5 (as pe;;- reference example for Cairo).ay mg

cET = (0) x (2) x (3) + (4) x (5)) x (6). Annual average ET = 4.92 mm/day.
o 0

Source: Method based onJ. Doorenbach, and W. O. Pruitt, Guidelines for
Predicting Crop Water Requirements, Irrigation and Drainage
Paper 24 (Rome: U.N. Food and Aqricultural Organization , 1977).



Computation of Reference Evapotranspiration

by the Modified Penman Method--Nakhl
a

Parameler 1.!!: Feb. March April ~ JUDe July Aug. Sept. ~ ~ ~

WeaD t.mperalure fe) a.s 10.9 13.5 17 .1 11.1 14.7 15.9 15.9 U.5 ZO.J 15.7 10.5

W.an hlatl•• humldlt, (,,) 61.0 56.0 51.0 ....0 .... 0 41.0 46.0 50.0 59.0 61.0 61.0 59.0

We....lDei .peed. Z-m belibl
("m/da,1 181.0 115.0 141.0 ns.o 140.0 26Z.0 ZZ7.0 113.0 131.0 160.0 147.0 llZ.0

CloucllDeu (0"1..1 1.5 1.1 1.3 1.1 1.5 0.5 0.3 0.7 1.1 1.' 1.4 1.5

Vapor ., 11.1 13.0 15.55 20.36 ZS.OS 31.13 33••1 33.41 15.55 n.15 n." lZ.7•prel...... 6.n 7.19 T.93 1.96 11.02 11.76 15.37 16.'71 9.n 14.55 10.&1 T.49par.....elen ed
(mbarl ••-e~ 11) 4.ZZ 5.73 7.6Z 11.4 14.03 11.37 11.04 16.11 6.:sa 9.J 6.96 5.11

Wind fWlCUC... f lUI (Z) 0.761 0.5al 0.653 0.907 0.911 0.977 0.113 0.145 0.194 0.101 0.667 0.761

WeillbliDe 1-W (31 0.45 0.415 0.315 0.33 0.19 0.Z5 0.15 0.15 0.115 0.30 0.355 0.414
faclon W (4) 0.55 0.515 0.615 0.67 0.71 0.75 0.75 0.75 0.615 0.1. 0.W5 0.576

Ra (mlll/da,) ••1 10.7 13.1 15.1 16.5 17.0 16.1 15.7 U.9 11.6 9.5 '.3
..IN 0.7 0.67 o.n 0.73 0.1 0.9 0.91 0.11 o.n D.n 0.71 0.7

rrt Solar Rill (....../4.') 3.96 ••69 5.99 7.01 1.04 ••93 ••95 '.11 6.93 5.52 4.31 3.14
Z raciiatioD fIT)t 12.48 12.81 13.4 14.16 14.1l 15.58 15.&8 15.81 13.4 14.66 13.75 11.'....... p.ramete:n
~ f (eel) o.ns O.lZI 0.116 0.108 0.194 0.183 0.167 0.16 0.107 O.27Z 0.195 0.21

I (o/NI o.n 0.703 0.741 0.757 O••Z 0.91 0.9Z1 0.'91 0.147 0.793 O. '7]9 0.73

R
nl

(mID/d.y) 1.05 1.0 Z.165 1.Z3 1.36 Z.S9 1••6 z.n 1.35 Z.O 1.91 1.06

RDImm;dayl (;) 1.91 Z.69 3.115 ~.n 5.61 6.34 6••9 5.1S 4.51 3.52 1.33 1.61

E.U....tecl ml"jmulD
rellll•• huml4lly (%) 75.0 75.0 T5.0 60.0 60.0 60.0 60.0 75.0 75.0 75•• 15.0 75.0
AdjUliCO"..1 faCIClr Ii (6) 0.93 0.98 !.O! 0.98 1.0 1.01 J.e1 J.OS 1.01 D.n 0.96 0.93
ET (....../d..y)c 2.31 Z.9 ••31 6.41 1.71 9••3 9.03 ••31 5.11 ••U 3.01 1••6

0

aNakhl--Iatitude, 29°55' N.; elevation, 406 meters.
b .

Assumed U
d

IU. h+ = 1.5 (as per reference example for Cairo) •. ay nlg_~

cET = «1) x (2) x (3) + (4) x (5» x (6). Annual average ET = 5.46 mm/day.
o 0

Source: Method based .on J. Doorenbach and W. o.
Crop Water Requirements, Irrigation and
U.N. t·ooa an6 ~qricultura~ Oraanizati

Pruitt, Guidelines for· Predicting
Drainage Paper 24 (Rome:

q~~' .



Computation of Reference Evapotranspiration

by the Modified Penman Method--Abu Rudeis
a

Pu."'et.... ~ ~ ~ .April !!!I ~ ~ ~ Sept• ~ ~ !!!=
lAUD tcmpeutur. fCI 16.0 16.1 19.2 n.o 25.1 27.6 lI.6 29.6 21.9 25.' n.1 n.6
Meal; Niall..., ""..."lity 1"1 51.0 55.0 53.0 53.0 55.0 55.0 59.0 59.0 62.0 61.0 51.0 51.0

lAulI _1A4 .peed, 2-. bel,bt
Ilrm/day) 236.0 333.0 373.0 347.0 556.0 512.0 591.0 551.0 507.0 411.0 196.8 320.0

ClmadlDeu lokl..) 2.1 2.2 1.1 1.7 1.3 0.3 0.2 0.1 0.3 1.3 1.5 2.1

VlIpot " 11.2 19.16 n.lI 26 •• 31.89 36.96 39.11 41.4' 31.59 31.41 26.57 20.12
JlPe.~

..
pulllll"'''... "d

10.37 10.54 11.11 13.99 n.54 2O.n D.n z•.n 23.JI 2D.JI 15.'1 11.67

hillou) ".·"d III 1.13 '.62 10.47 1Z.41 ".35 16.63 16.06 17.01 1'.lI U.03 Jl.16 ••45

~t.nd fUDclioD f (U) IZI 0.907 1.169 1.27'7 1.201 1.711 1.841 1.166 1.751 1.639 1.399 0.799 1.134

W"libtlDil 1-W (3) 0.36 0.35 0.33 0.29 0.26 0.235 0.221 0.222 0.232 0.25 0.29 0.345
I"ct"n W 141 0.6e 0.65 0.67 0.11 D.lt 0.765 0.172 0.171 0.761 0.75 0.11 0.655

R. h."'/day) 9.05 10.9 13.25 15.25 16.5 16.9 16.15 15.7 14.0 11.1 9.1 1.55

~H 0.14 0.73 0.71 0.1' 0.12 0.92 0.93 0." 0.92 0.11 0.'0 0.74
rn

Solu:z R... I",,,,/da,!,) 4.21 5.03 6.31 7.32 1.17 9.0 '.9' I.U 7.46 5.14 4.n 3.91
I udl.UCMII f IT) 13.96 15.0 15.67 16.22 16.42 16.62 16.13 IS.17 15.02 .4.12........ n.8 14.44

c...n
p.ra"'eten

, led) 0.191 0.197 0.U9 D.nS 0.156 0.142 O.UI 0.12.2 0.121 0.141 0.167 0.19

f halH) 0.166 0.757 0.793 0.'02 0.83' 0.921 0.931 0.,.6 0.921 O.UI 0.'20 0.766

RDJ I...../d.y) 2.09 2.01 2.16 2.11 2.05 2.14 1.97 1.92 1.93 1.11 2.06 2.115

Rc I...m/d.y) 61 2.12 2.95 4.15 S.U 6.n 6.'6 7.01 6.56 5.53 3.96 2.67 1.93

E.tl.... te-4 .....llDum
~el.tl..e buml4lty I~) 80.0 10.0 80.0 70.0 70.0 70.0 70.0 10.0 10.0 10.' 10.0 10.0
Acij...tcpcot iaciorb iD; v.n O.i) O.y; G.yy G.YD v.n G.ii i .iii G.Y9 G." S.9' 0.;9

ET0 (lDlIl/daY1C 1.64 5.06 6.91 7.96 10.69 12.n 11.0 11.16 9.51 1.01 ••1 4.07

a Abu Rudeis--la~itude,28°53' N.; elevation, 18.9 meters.

bAssumed U
d

IU. ht = 1.5 (as per reference example for Cairo).ay DIg -

cET = «(1) x (l) x (3) + (4) x (5)) x (6). Annual average ET = 7.96 mm/day.
o 0

Source: Pruitt, Guidelines for Predicting
Drainage Paper 24 (Rome:

1977



Computation of Reference Evapotranspiration

by the Modified Penman Method--El Tora

P........eter Jua. Feb. "'arch April M!I J ....e ~ All'. Sept. ~ ~ ~

"eu telllperatur.l"CI 15.7 16.Z 17.1 11.7 25.1 Z7 .7 ZI.I 19.J 11•• 2.1.5 ZI.1 17.4

..._ ..1.tl_ bulDldJty 1"1 57.0 55.0 53.0 56.0 SI.O 59.0 60.0 61.0 63.0 11.0 51.t 56.0

Weu .1Ad speed., 2-. be1allt
(km/d• .,) 351.0 30Z.0 3-«7.0 373.0 409.0 419.0 440.0 436.0 ....0 uo.a 2.10.0 2U.0

CloudiDeu (oU..} J.5 1.5 1.1 1.2 0.9 0.1 0.1 0.2 0.1 0.7 1.2 1.1

V.por • 17.14 II." ZO.36 27.59 31.19 37.17 39.64 CO.79 36.54 JG.75 15.05 19.11
a

preuu:re 10.17 10.14 10.79 15.45 11.5 21.93 13.71 14.1' 13.02 17.13 14.U 11.13
par.."".,t.... ad
(mbar) a.-ad III 7.67 1.3 9.57 11.14 13.39 15.14 15.16 i5.91 U.sz 12.91 10.51 1.75

WIDd fUDetloa f CUI (21 I.UI 1.015 1.207 1.177 1.374 1.59 1.451 1.447 1.4" 1.016 0.911 0.977

WelabUas l-W 131 0.364 0.351 0.342 0.lI3 0.159 0.133 0.ll6 0.U4 0.136 0.165 0.303 0.U6
f.c:tora W (4) 0.636 0.M2 0.651 0.717 0.741 0.767 0.774 0.776 0.764 0.735 0.697 0.654

R. (mlll/d.y' 9.14 ll.05 13.36 1S.29 16.5 16.13 16.71 15.7 14.07 11.95 9.15 1.74

ll/H 0.1 0.1 0.13 0.13 0.1' 0.94 0.93 0.93 0.94 .... 0.13 0.77

Solar R
Da

(,"IIl/d• .,) 4.5 5.39 6.66 7.63 1.41 9.09 1.96 1.42 7.6 6.1' 4.91 4.16
r.d•• t1oa r!n !!.75 !3.H H.!6 15.H lS.67 16 .. 11$ 16.t~ 16.56 16.11 11.51 14.;2 1'.0;pu.",.,ten

I (e
d

) 0.1 0.2 0.195 0.167 0.151 0.134 0.125 0.121 0.119 0.154 0.171 0.1'3
l"T1

f (ll/H) 0.1l 0.'1 0.147 0.847 0.174 0.946 0.'37 0.937 0.94' 1.ln 0.U7 0.793:?
I

R1>1 (allD/d• .,) 1.15 2.17 1.U 1.14 1.07 2.06 1.9l' 1.877 1.975 2.133 2.15' 1.155
I-'
~ R

D
laIlD/d.y) {51 1.15 3.n 4.32 5.49 6.34 7.03 7.03 6.W 5.63 4.05 1.75 Z.ol

E.U.... led ",."Im.....
....I.tl.... bu""Id1ly ('l'1 10.0 10.0 10.0 70.0 70.0 70.0 70.0 10.0 10.0 ••0 10.0 10.0

Adj...tlD...,t f.c:torb (6) 0.19 0.'5 1.0 0.99 J.O J.O 1.01 1.03 1.0 '.99 0.9S o.n
rr (""ID/d.,lc 4.1 4.97 6.79 I.Z4 '.46 11.04 10.17 10.54 1.99 6.41 4.60 3.93

0

aEI Tor--latitude, 28°14' N.; elevation, Z.7 meters.

bAssumed Uda;Unight = 1.5 (as per reference example for Cairo).

c ET = «(1) x (Z) x (3) + (4) x (5)) x (6). Annual average ET = 7.5 mm/day.
° °

Source: Method based on J. Doorenbach and V. o. Pruitt, Guidelines for Predicting
Crop Water Reauirernen~, Irrigation and Drainage Paper 24 (Rome:
U.N. Food ana-Agricultura1 Organization, 1977).



Computation of Reference Evapotranspiration
aby the Modified Penman Method--Saint Catherine

!!!!!!!!!! • .1_ If.... ~ !I!!!! .!!!!I .1_ ~ .!!I: !!2!: ~ !!!!: ~

w__ tc.,.,&~ .... fCl J.' 6.] ••• '.n !I.' 15.61 ".J 16.' 16.1 n.' '.n s.n
w_ ...I••ke _WI., t'I'J ilI.O 1lO.0 %D.O 11.0 U.O 1'.0 U.O U •• n.o so•• ..0 16.0

~.:.-~=.yl. U1.0 ZD9.0 14••0
_..

SZI.O n6.0 JJ6.' 125.0 na.' UO•• 1M.' ZU••

C_ '_1M)" 1•• J.l 1.'5 1.61 1.1S 0.'5 0.15 1.15 1.1 1.n I.IS 1.1

y.,.,. .• '.DS '.11 9.91 11.11 u.n l1.lI 11.16 1'.11 I.... 16.' 10.n '.Ol
..-- " 1.15 1." .." 1.0 J.1I 3.1 6.11 6.1. I.U 6.1 6.111 1•.,
pat.aiM'''' lIII
t......l e.-.v. UI I.' ~.I 1... ..11 10." 16.51 I'.It n.M 11.)1 ... 6.1 1.14

.... ........ lfUIIZl 0."1 '.IU '.931 ].D'tl 1.1" l.llS 1.ln 1.1.. 1.103 0.... ...,.. ....,

.'!PI", 1·. 1lI '.461 0 ••56 0.61' '.311 o.n '.JOI 0.1" 0.11. '.191 0.361 '.411 '.66J
l.clon .161 '.531 0.16. 0.511 C••I. 0.61 ..... O.lOS 0.111 0.106 '.611 '.sa. '.IJl

R•••,..,1 '.1' II.' n.n IS.U 10.5 16.1S 16.11 n., 1••05 11 •• ••• '.60

a/tI •• U 0.6J '.615 0.605 0.161 0.... 0.165 O.US 0.11 '.lll 0.'" '.565
50Iu R

__.,..,1
'.OJ ••16 1.'7 6." 1.'J '.61 '.56 '.'6 6.16 ••11 ••39 1 ••'

r.dl.Uoe i m ii.• I ..... i2 .. ;; ii.• ii.w U.'S U .. ,,' n.n 15.;' 11 .. 1 11.U U.~

rTl ,..,...t-.

:z I 1',1 o.n. 0.111 o.n. '.n. 0.161 O.Ul 0.14' 0.14. 0.161 O.lIO '.151 '.US
I I III/HI '.7IJ 0.161 0.101 0.716 O.'U '.'11 o.n. 0.'51 '.'01 '.'61 '.'16 '.601.......

R.. _.,.." 1.15 1.n I .• 1.51 1.1 3.n J.n 1." 1... 1.1 1.U I.U
-.J

R. 110.,..,1 lSI l.lI 1.16 3••1 ••11 I.U 1••1 1.51 ••• I.U l.el 1.16 1.19

btl..&-, _ut...
_tho_WlI,"" n.' 11..~ n.' 60.' .... .... 60.0 VI.' 15.' lI.' ".. lI.•
..,..,..., '.&:1.·161 ••• 0." .... O••§ .... O.tt 0." 1.01 .." ,.., .... '.90
ItT. _-',",," 1.15 I.n S.OI 6.31 1.46 '.31 '.15 .... ,... .." 1.111 1.6)

-

aSaint Catherine--latitude, zg0 3Z' N.; elevation, Z,6Z0 meters.

b Wind speed taken as average of Nakhl and EI Tor values.

cCloudiness taken as average of Nakhl and £1 Arish values.
d

Assumed Ud /U. ht = 1.5 (as per reference example for Cairo).. ay nlg
eET = ((1) x (Z) x (3) + (4) x (5)) x (6). Annual average ET =5.89 mm/day.

0 0

Source: Method based on J. Doorenbach and ~. o. Pruitt, Guidelines for Predicting
crNP ~ater Reauirements, Irrigation and Drainage Paper 24 (Rome:
u. . ood and Agricultural Organization, 1977).
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Locality and Habitat Types of Plants Observed in Sinai
1981

Plant Species

Acacia radiana

Acacia saligna

Achillea fragrantissima

Achillea santolina

Aerva J!lvanica v. bovei

Aerva javanica v. forsskaill.

Agave !l!:.

Ajuga tridactylites

Alhagi maurorum

Alkanna orrientalis-
Ambrosia maritima

Anabasis articulata

Anabasis setifera

Anastatica hierochuntica

Anthemis cotula

Artemisia herba - alba

Artemisia judaica

Locality Type of Habitat

Wadi El Fath Wadi bed
Wadi Gharandal Terraces
Wadi Sidri Rocky habitat
Wadi El Bruk Terraces

Wadi El Arish Sand dunes
Wadi El Fath Rocky habitat

Wadi Gharandal Rocky habitat

Wadi El Arisb Wadi bed

El Tor High terraces

Wadi Feiran Elevated plain

Wadi El Arish Sand dunes

Wadi El Sheikh Rocky habitat

Wadi Gharandal Wadi bed

Wadi El Sheikh Wadi bed

Nakhl Wadi bed

Gebel EI Maghara Sand dWles
Wadi EI Bruk Wadi bed
Wadi El Bruk Terraces
Wadi EI Fath Elevated plain
Wadi El Arish Cliffs

Wadi Gharandal Gullies

Wadi EIBruk Elevated plain

Wadi Araba Terraces

Aghaidara Terraces
Wadi Gharandal Elevated plain

Wadi EI Fath Rocky habitat
Wadi EI Bruk Elevated plain
Nakhl Wadi bed

EN-19



Plant Species Locality Type of Habitat

Artemisi~monosperma Wadi EI Arish Cliffs
Lake Bardawi! Sand dWles
Wadi EI Bruk Terraces
Gebel EI Maghara Gullies

Arthrocnemon glaucum l.ake Bardawi! Salt marsh

Asparagus aphyllus Wadi EI Arish Elevated plain

Aspara~stipulari! v.
brachyclodos Wadi EI Arish Sandy plain

Asphodelus viscidulus Nakhl Wadi bed
Wadi EI Bruk Wadi bed

Asteriscus graveolens Wadi Gharandal Rocky habitat

Astragalus !p.:. Wadi Thaghada Wadi bed

Astragalus sieberi Bir Nasib Rocky habitat
Wadi Gharandal Elevated plait!

,bstragalus spinosus Wadi Sidri Rocky habitat

Atractyles carduus Wadi El Hegayib Rocky habitat

Atriple,£ balimus Wadi EI Arish Terraces
Nakhl High terraces
Wadi Gharandal Coasta.l dunes
Ghader Elevated plain

~triplex !eucoclada NtUthI Wadi bed

Avena fatua Mitla Pass Sandy plain

Bassia eriophora Wadi Wirqa Terraces

Blepharis edulis Wadi EI Bruk Elevated plain

Calotropis procera Wadi Feiran Wadi bed

Capparis carti1agine~, Wadi Gharandal Rocky habitat

Cappal'is spinosa Wadi Sidri Rocky habitat

Caralluma sinaica Melei~ Rocky habitat

Carduncellus eriocephalus Gebel El Zarafa Wadi bed



Plant Species Locality Type of Habita t

CentaW'ea aegyptiaca Wadi E1 Arish Cliffs

Centaurea pallescens Wadi E1 Arish Elevated plain
Wadi E1 BruIt Terraces

Citrullus colocynthes Bir Nasib Rocky habitat

Chenopodium mura1e Wadi El Fath Wadi bed
Wadi Wirqa Limestone cliffs

Chenopodium vu1varia Ayun Musa Coastal depression

Cleome arabica Wa<ii E1 Raha Upstream

Colutea haleppica Wadi El Fath Wadi bed

Convolvulus lanatus Wadi Sidri Wadi bed

Cressa cretica E1 Tor Wadi bed

Cucmis prophetarum Wadi E1 Fath Wadi bed
Bir Nasib Rocky habitat
Wadi Gharandal Rocky habitat

Cynodon dactylon Wadi El Arish Cliffs

Cyperus 1aevigatus El Tor Wadi bed

Diplotaxis acris Wadi El Arish Terraces
Wadi El Arish Wadi bed
Wadi El Bruk High terraces

Diplotaxis harra Wadi El Bruk High terraces
Wadi Gharandal Rocky habitat

Echinops 5pinosissimus Wadi El Sheikh Wadi bed

Ephedra alata Wadi El Natila Elevated plain
EITor High terraces
Meleiz Wadi bed

Erodium bryoniaefolium Nakhl Wadi bed

Erodium hirtum Wadi El Bruk Elevated plain

Eryngium creticum Meleiz Rocky habitat
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Plant Species Locality Type of Habhat

Euphorbia arabica Gebel El Maghara Gullies
Wadi El Fath Wadi bed
Wadi El Fath Rocky habitat
Wadi El Fath Wadi bed

Euphorbia kaherens.!! Geb~l El Zarafa Wadi bi;~

Wadi El Bruk High terraces
Gebel El Maghara Gullies
Nakhl Wadi bed
Wadi EI BruIt Elevated plain

Fagonia arabica Wadi El Bruk Wadi bed
Nakhl Wadi bed
Wadi Gharandal Elevated plain
Wadi Wirqa Terraces

Fagonia. kahirina Nakhl Wadi bed
Wadi Gharandal Rocky habita t

Fagonia moUis Wadi Gharandal Rocky habitat

Farsetia aegyptiaE!, Wadi Giddi Gullies
Aghaidara Deltaic
Ghader Wadi bed
Wadi Gharandal Elevated plain
Wadi Araba Wadi bed

Farsetia longisiliqua Wadi EI Natila Cliffs

FemIa marmarica Hemma Gravel

Ferula sinaica; EI Tih Plateau Rocky habitat

Filago spathiolata Wadi El Arish Cliffs

Francoeuria crispa Wadi Gharandal Elevated plain

Gymnocarpus decanderum Gebel El Maghara Rocky habitat

Halocnemum strobilaceum Sabkhet El Bardawil Salt marsh

Halogeton alopecuroides Wadi EI Natila Terraces

HaIoKylon articulatum ME!Ieiz Elevated plain
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Plant Sp~cies Locality Type of Habitat

Haloxylon aalicornicum Aghaidara Elevated plain
Wadi Sidri Sandy tract
Wadi EI Arish Elevated plain

Haibpeplis perfoliata Wadi EI Natila Terraces
Nakhl Wadi bed

Helianthemum visicarium Wadi El Arish Cliffs
Nakhl Wadi bed

Heliotropium arabainese Wadi El Arish Elevated plain

Heliotropium luteum Wadi EI Arish Wadi bed
Wadi El Arish Terraces

Herniaria hemistemon Nakhl Wadi bed

Hyoscyamus desertorum Meleiz Elevated plain

Hyoscyamus muticus Wadi El Arish Elevated plain

Ifloga spicata Wadi EI Arish Cliffs

Jasonia montana Wadi Sudr Upstream

Juncus acutus Wadi Sudr Saline depression

Juncus subulatus Sabkhet EI Bardawil Saline depression
Wadi Gharandal Saline depression

Lasipogon muscoides Wadi Gharandal Elevated plain

Limonium pruinosum Wadi Gharandal Saline terrace

Lotus lanuginosus Wadi El Saheimi Wadi b-ed

Lycium europeum Wadi El Arish Wadi bed
Wadi El Fath Wadi bed
Mitla Pass Elevated plain

Malabaila suaveolens Wadi EI Hegayib Rocky habitat

Malva !E.: Wadi EI Fath Wadi bed

Malva sylvestris Meleiz Rocky habitat

Mathiola elliptici! El Tor Wadi bed
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Plant Species Locality Type of Habitat

Mentha micropprlla Wadi Gharandal Terzoaces

Mesemberi~:,helDumforsskalei Wadi EI Bruk Sandy tract

Moltke! .£!llosa Wadi EI Arish Sand dunes
Sabkhet EI Bardawil Sand dunes

Mo:ricandia nitens Wadi EI Arish Wadi bed
Wadi El Sheikh Wadi bed

Moricandia sinaica Wadi Gharandal Rocky habitat

~ea mucronata Wadi Giddi High terraces

Nicotian glaucum Wadi EI Arish Sand dunes

Nitraria retusa Wadi El Arish Terrac(:s
Wadi El Arish Elevated plain
Sabkhet EI Bardawi! Cliffs
Wadi El Natila Elevated plain
Nakhl Terraces
Gebel EI Zarafa Elevated plain
Wadi Gharandal Elevated plain
Wadi Wirqa Saline depression

Ochraden\.ts baccatus Wadi Natila Wadi bed
Wadi Natila Cliffs

Orbancbe c;emua v. nepalensis Gebel El Maghara Sand dunes

Orgzopsis milicea Wadi EI Garf Sandy tract

Panc~atium arabicum Wadi EI ilA.,ish Wadi bed

~ancl~atium sickenbergeri Wadi El Arish Wadi bed

Pancratium~ Wadi EI Arish Wadi bed

Panicum coloratum Wadi El Garf Sandy tract

Panicum !W'gidum Wadi El Arish Sand dunes
EI Tor Sandy plain

Peganum barrnala Wadi El Arish Wadi bed
Wadi El Arish Elevated plain
Wadi El Arisb Sand dunes
Wadi EI Fath Wadi bed
Wadi El Arish Cliffs
AytU1Musa Coastal depression
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Plant Spe~ies ~ocality Type of Habitat

Pergularia daemia Wadi Gharandal Rocky habita t

Pergularia tomentosa Wadi Sudr Rocky hab'itat

Phagnalon nitidium Wadi El Hegayib Rocky habitat

Phlomis aurea Wadi EI Sheikh Rocky habitat

Phragmites communis Wadi Gharandal Saline depression

E!turanthus tortuosus Wadi El Arish Elevated plain
Wadi El Bruk Elevated plain
Wadi El Hegayib Rc:ky habitat

Planta.&£ albicans Wadi El Arish Cliffs
Aghaidara Deltaic

Plantago cylindri£! Wadi El Arish Sand dune

Polypogon monospeliensis EI Tor Upstream

f'teranthus dichotomus Wadi EI Arish Terra~es

Reaumuria hirtella Nakhl Wadi bed

Retama rae tam Wadi EI Arish Elevated plain
Sabkhet El Bardawil Sand dunes
Wadi El Fath Wadi bed
Hemma Wadi bed
Hemma Elevated plain
Wadi Wirqa Cliffs

Ricinus communis v. araishy Wadi El Arish Sand dunes

Rosmarinus officinarum Wadi EI Sheikh Runoff

Rumex cyprius v. sinatum Ayun Musa Coastal depression

Salicornia fruticosa Mitla Pass Gullies
- -

5al5ola tetrandra Wadi El Natil~ Wadi bed

. Salvia deserti Wadi Sidri Sandy tract
Wadi Gharandal Rocky habitat

Sav~ parviflora Wadi EI Bruk Elevated plain

Senecio aegyptius Wadi EI Arish Sand dunes
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Plant Species Locality Type of Habitat

Silene succulenta Wadi EI Arish Elevated plain

Stachys aegyptiaca Wadi Gharandal Elevated plain
Mitla Pass Elevated plain
Mitla Pass Gullies

Suaeda monica Wadi Gharandal Coastal strip

Suaeda I!.ruinosa Wadi EI Natila Terraces

Tamarix aphylla Wadi EI Arish Cliffs

Tamarix mannifera Wadi EI ft..rish Cliffs

Teuricum polium Wadi EI Sheikh Runoff

Thymalaea hirsuta Hemma E~evated plain
Wadi El Arish Wadi bed
Wadi EI Fath Wadi bed
Sabkhet EI Bardawil Sand dunes

!hymus decussatus Mitla Pass Wadi bed

Teigonella stellata Wadi EI Arish Wadi bed
Wadi EI Arish Cliffs

Typha ausbralis Wadi Thaghada Elevated plain

Verbascum fruiticulosum Mitla Pass Wadi bed

Zilla biparmata Wadi Gharandal Rocky habitat

Zilla spinosa Wadi EI Arish Elevated plain

Zygophyllum album Sabkhet EI Bardawil Coastal ridges
Wadi EI Bruk High terraces
Wadi EI Bruk Elevated plain
Wadi Araba Coastal fan

~ophyllum coccineum Meleiz High terraces
Wadi Thaghada Wadi bed
Wadi Araba Wadi bed

Zygophyllum decumbens Wadi El Fath Rocky habitat
.'

Wadi El Natila Cliffs
Wadi Gharandal Elevated plain

Zygophyllum simplex Wadi Gbarandal Terraces

SOURCE: The Desert Institute, 1981.

r
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EN-Fl-2
Endemic Vascular Plant Species

1901

Scientific Name

Caralluma~ (Det:ne) A. BerBera

Bufonia multiceps Deene
Dianthus sinaicus Boisa.-
SUene leucophylla Boiss.
Silene odontopetala Fenzl var. eonlesta Bois••
Silene schimperiana Boisa.

Phagnalon slnaicum Bornm. 8c Kneuck.
Scorzonera drarii Tackh.a

Scorzon~;:a mollls M. Bleb. VIU'. glabrata Borom.

Ipomoea slnalea Tackh. & Boulos·,b
Arabidopsis kneukeri (Borom.) O. E. Schulz
Rorippa integrifolia Boulos

Torularla aculeolata (Desf.) O. E. Schulzb,c

Tuniperus phoenicea L.b,c
Pterocephaius arabicus Boiss.
Pterocephalus sanctus Decne
Euphorbia bivonae Steud. var. slnalca Hadldi
Centaurium malacianum Maire---

Distribution in Sinai

~ Ii! !!
X X

X
X X

X
X
X

X
X
X

X
X

X

X
X
X

X
X

X

Lophochloa pumlla (Desf.) Bor. var. glabreseenl
Tackh. b

Stipagrostis !k!!!i (Tackh.) De Winter·'
Hypericum sinaicum Hochst.
Hypecoum dimidiatum Del.
Ballota kaiseri Tackh.
Nepeta ~crenataEhreob.

Otostegia frutlcosa (Forssk.) Brig. Val'.

kaiseri (Tackh.) Tackh.
P~Aurea Deene
Thymus decussatus Benth.e

Astragalus camelorum Bub.
Astragalus spinosus (Fou.k.) Muschler var.

Kneuckerl (Freyn) Tackh. Boulo.
Vicla !i1}~1~~ Boulos

Leopoldla logistyla Taclth. Boulosa

Leopoldia salah-eldll Taclth. Boulos
Palygala sinaka Botsch.
Primula boveann Decne
Delphinium bovei Decne
Rosa arabica Crept

Anarrhlnum pubescens Fresen
Kickxii! scariosepala Tackh. Boulo.
Verbascum kaiseri Tackh.a- --- aVeronica musa Tackh. Hadidi
BupleuruJiliiiTcatum L.. VaB'. linearlfolium

(Boiss.) Tackh.
Fagonla boulosll Hadidl var. cramerl Ifadidl

X

x

X

x
X

X

X

x
X

X

x
X
X
X
X

X
X
X
X

X
X

X
X
X
X

X
X
X

Note: Me .. MedlterraJ1eao coastal region of Sinai, located Dorth of Route 6.

NS " Northern Sinai, lc;;;ated louth of Route 6 and north of EI Igma
escarpmen't, which roughly traverael Sinat between Abu Zenima lU1d
EUat.

55 " Southern Sinal, south of Ellima escarpment.

'-Species II> endiUlgered.

b Not endemic to Sinal.

cSpeciel Is threatened. EN-27

SOURCE: L. Boulos enonal c~!D~~lc:.:a;.:to:.;lo::.:n::.l!~A::.l:p:.rl:.:I..:Z:l!_I:.o9~8'-l1~~, , ...



",.",-- ..... ,
,,'" "'.... I" SANDV SLOPES

;' ...... '" Thymalaea hasuea
",........ ........ / .. I

..... _ / (VIO Ikea callosa

..... ........... :.-.......--< """ Artemisia monowerma
.... - Retama ,seta",

- -!iAN'"DV SLOPES CultIvated F,cu, $p.

13.9/1717.31
ABOUT 10 km 01( .....It-------

CLOSED·IN DEPRESS'ON
JUIlCUS subulatus to)
Phragml tes communJ-S
Cynodon dacrylon
N,(rana retusa
L velum arabJcum

13.911.6 17.31

LEGEND

I 1 I 2 I 3 I

2 EC lntmhol/cml

3 pH

SCHEMATIC REPRESENTATION OF VEGETATIVE
SPECIES FOR VARIOUS HABITATS IN THE LAKE

BARDAWIL AREA

EN-28

(DJ·Oom,nant

ICDI·Cod"m,nant

Dames & MooreI



WADI El·AR'SH
Oown..tr..m from EI Arith
to Medit.rr.....n Se.

HIGH TERRACES

.'LEVATED OUTWASH PLAIN

/5.310.3717.81
Ch.y ..and WAD' BED WATER COURSE

12.010.2417.61

Common Con.titu~ntS"

Achli'B santolma
Heltotropeum sp.
Trtgonella .tel/ariJ
lfJoga splcata
Filago spathlOlata
Plantago alblcans
Peganum harmala
Pan/cum turyidum
Citrul/Us colocvnthes
Anthemis pseudocotula

1,.2/0.2617.51
Dominated bv

Cvnodon dacrvlofl
Arteml$la monosperma

COARSE SAND

BARREN WADI BED

Ha1oxvlon salicorn/cum (D)
DiplOt8XIS 6Cris
Asphode,us tanudol1um

Lyeium europeum
Tama"x aphvlla
r.maflx "'annlfera
Hvoscvamus mut'cus
Nttraria rerusa
Zygophv"um album

Sand Dune HabItat
Ricinus commms (D)
Silene succulenta
'-MnCr8tlum $p.

Plantago sp.
Heliotropeum luteum
Pturanthus tortuosus
Mo/rlcea callosa

WADI TERRACES 1.6·5 m ELEVATION
Common Constituents
ArtemlsUJ monosperma
At"plex halimus
ThvmBleea h/fSUtB
Hernl8f1B hemlstemon
Peganum harmala
DJplotaxls acris
RetamB rae tamCompact

claY'sandilr~vel

LEGEND:

1112 Ii)

Clay ..andijrave l

(01 - Dommant

2 EC (mmhot/cml

3 pH

Dames & Moore I

SCHEMATIC REPRESENTATION OF VEGETATIVE

l
SPECIES FOR VARIOUS HABITATS OF WADI EL ARISH

.---...--------
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Small Hummocks

....
WATER CHANNEL ----

Ephemeral and annual sPecIes

DEEP SANDY DEPOSITS*' UNDER SHRUBS

:::-=:::~~~ ~ ~
ELEVATED PLAIN

Sandy clay ,"terml.ed with
rock fragmentl

Common Conniruenrs
Haloxvlon ,alicornicum
Reram.. f.eram
Ztlla spino,a
Prt!Jllnum harmala

.:::

"'- ...
Rock fragments ,n a
sandy ·clay mat".

~
BIR MALHA

Limestone rocks
DEPRESSED LOCALITIES

./uncus Kurus
CVperus Illev/ga rus
CVnodon dacrvlon

LiQAilliil

ELEVATED PARTS
Tams(lx ~h'lils
NirrsfliJ retusa

15.913.217.11

LEGEND:

11 12 131
1 Mo.sture %

2 EC (mmhos/cml

3 pH

SCHErf~ATICREPRESENTATION OF VEGETATIVE
SPECIES FOR VARIQUS HABITATS IN WADI

GHARANDAL NEAR THE WELL AT SIR MALHA

Dames & Moore
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- ....... -.
OUTWASH

WADI BED
Alluvl~1 sand-clay rock matr"
often barren of vegetation

OUTWASH
Salvia desertl
Cucumls prophetarum

DISSECTING IN GULLIES
Ochradenus baccarus
Faganta mol/Is

HANGING ON THE WADI CLIFFS
CsppartS cartlllfginea
CsPPlfm spinosa

SUCCESSIVE LAYERS
Rock boulder frllQments,
coarse sand, clay

1
8-10 m HEIGHT

16 km IN THE EASTWARD EXTENSION
End 01 Gharandal and beglnlllng of
Abu Gaada

LEGEND:

! 1 12131
1 MOIsture ~

2 EC (mmhoslcm)

3 pH

SCHEMATIC REPRESENTATION OF VEGETATIVE
SPCIES FOR VARIOUS HABITATS IN WADI

GHARANDAL NEAn ABU GAADA

Dames 8& Moore
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LIMESTONE CLIFFS ______
Dominsred by ___

C4ppafls spmosa
(pure communIty type)
C8ppaflS carf/laginea
(rare individuals)

ELEVATED TERRACES
Ochradinus bBccafas
Zilla spmos..

..... _--.,.-
PILED SAND

WADI BED OENSElY COVERED WITH:
Achile.. fragrant.sS/ma (01
Jasonia montana
Puhcafl8 undulara
Asrraga/us IP·

WADI BED

[jjJQjilijJ
Sandy· clay mixed with rock fragments
covered by rock boulders

LEGEND:

11 1jZ 13)

101 ·Dommant

1 MOisture %

2 EC Immhos/r.ml

3 pH

SCHEMATIC REPRESENTATION OF VEGETATIVE
SPECIES FOR VARIOUS HABITATS IN WADI

GHARANDAL BETWEEN ABU GAADA AND WADI
UMM L1SSEIFA

Dames & Moore
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Z. ck!cumbens
FagonfiJ arablca
Farsatla aegyptlaca

BARREN WADI BED

PILED DEEP SANDY DEPOSITS
Hellotrwevm lutt1Unl
R~t.ma raetam
Hllloxylon saheorn/curn
Lss/poqon musco/des
ArtetntSliJ judalca

BARREN WADI BED

60·80 m depth

TsmaflJe mannder. (01
Tamanx ~hyalla IOJ

ELEVATED SALINE
TERRACES

(3.814.011.,1

Nltrana ferusa (assoc)
80% cover ~

BARREN WADI BED

8.Jtm EASTERN
EXTENSION

GULLIES
Diplotaxis harra
Fagon,a kahe"na
Anabas,s setllera

~
OWARDTHE

UP STREAM

- --"""......,'-----~----------/tl.l't~ ~
~----~ELEVATEDPARTS~----~

OF WADI BED
Haloxylon salicormcum
Z,lIa spmosa

1,.010.3511.81

OUTWASH
Sandy Gravel Zone

Haloxylon sallcorn/cum (D)
Zygophyllum llmplex (0)

[i":ill:"'0JD]

(Dt-Dom.nant

LEGEND:

I , 12 131
, Mo,sture'

2 EC lmmhos/cml

3 pH

SCHEMATIC REPRESENTATION OF VEGETATIVE
SPECIES FOR VARIOUS HABITATS IN THE
WADI GHARANDAL EASTERN EXTENSION

Dames & Moore
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\
NOfIISAlINE WADI TERRACE

Haloxylon Jahcormcum
Nlcraf1a fetula

12.2517.31

Cressa erellea
TanJafl)( rnanndera
ZVgoPhVllum a/bum

[ 12.25 18.4)

3·m ELEVATION
Cressa crellca
Tamarix manndera
Zygophyllum a/bum

12.15102]

SAND AND GRAVEL PLAINS
Zygophyllum coccmeum
Zygophyllum album
Nitrarta retuSil
Ha1oxylon sallcorn/cum

[ (2.2517.41

INLAND DRY SAL T MARSH
Taman/( manndera

16.51'.61 \

WADI BED
Zilla bfpannam
A/hag, iJniJurarum

11.811.317.21

INLAND WET SAL T MARSH
ZY90phyllum album
Cressa crel1ca
Taman/( manndera

I 13.217.61

\CyPCIUS laeVI9iJtus
Juncus acutus

~mm:-EED SWAMP
\

ELEVATED PLAIN
OUTWASH PLAIN

ZY90phyllum a/bum
(pure communIty type)

113.812.417.01

ROCKY RUNNELS
Zygophyllum coccmeum
ZY90phylium a/bum
Nitrafla retusa
Atflp/ex /eucoc/ada
Atflplex hallmus

WADI BED
Haloxylon sa/fcormculn
Retama Raetam

12.sl1.8ls.-!J

N'tra"a retusa
ZV90Phvllum a/bum

11912.017.41

LEGEND:

1i 12 DJ

2 EC ImmhOl/cml

3 pH

SCHEMATIC REPRESENTATION OF VEGETATIVE
SPECIES FOR VARIOUS HABITATS IN THE

WADI GHARANDAL PLATEAU REGION

Dames It Moore
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~ ~WADIT~" -:-""",:,,,",,,:, ~
- - - TamaTlx mann/be,a (01 COASTAL WADI BED

Retama raetanl Zygaphyl/um cocetneum

I 1,.04Is.5! Zvgaphvllum a/bum
HaloxylofJ lallcoflJicum

&.65Is.51

N,trafta ferusa

MOST ELEVATED
SALT MARSHSuileda mon rca

[7.913.217]

DEPRESSED CLOSED IN
SAL T MARSH

Taward the Gu If,
,,,,..---..... ",.-.., / .... , ' ,

\ ,,""'~ ..../',, ~ ,;' ....
,.,;''' ........ , // COASTAL SAND DUNES ' ....

COASTAL SAND DUNES - ..... Elevated loose sand - - - - - -
Far.Jeila iH!!lyprtaca
P,luranthur tortuosu!
ArtemiSia judatca
Zygophyllum coccmeum
Zygophyllum slInplex
Retama fi.tetam
Otplotax IS harra
Halo .. ylolJ sallcornlcum
Astragalus sieben

15 m

Gulf of Suoz - '1!L..i*L_.JilL. ~TED
------.~ Halocnemufn lfrob,lac{Junl(O)

DEPRESSED SAL T MARSH
Ipe"od,cally ,"undated) 16.318.5)
HaloCnemulrJ srrobiJiJceum to)
I 163[8.51

50 em

ELEVATED SAL T MARSH
Halocnemum strob.laceum
Dena crellca
Zygophvllum a/burn

19'17.4 I

IDl . DomInant

LEGEND:

11 12 131

2 EC Immhos/em}

J pH

SCHEMATIC REPRES::NTATION OF VEGETATIVE
SPECIES FOR VARIOUS HABITATS IN THE

WADIGHARANDALCOASTALZONE

Dames & Moove
; ..
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Important Wild Mammals
1980

~ Ge11ua Uld Speclea Common NalDe Locatloo In Sinai

....et...aw. Hedl,d.Dla u4 &hru.a
Hemlechlnua !!!!lli!! .emtl.... Looa-....ed laedQebotJ North••lIt
Pu.eclalnua do"aU. duraalla Dtlllt!r ~ bedSelaOS South.oat
Croddu.ra au...ol_ J!!!!!.I.!! ....uer "blt.·too~be4lIbnw South-Ce:Dtral, 1Ml... St. CBtberlne'a "'ona.te'1

LqoDOl"plta HUlla
!=!I!!! c.penala .lMltlaaa flUID North••at••••t. u4 IIOUth (Gebel toh.N)

Rod_tie Rod4I"ta
Q!!.i!!.1!!!! m.mldum !I!l!.!!! Or...ter ••rbll North4I••t and .toaa th•••at ald. of th.

Gulf of Su•• oppoaJt. Sun
Gerlllllua anderllOlll ~ot.l And.rllOA'·lIubll taorth4I..t
Gerbillu. aerblllu, amtelUl" I.e_.. ,erbll NMtlNta.t
DlpodlUaaa da!J!U!!' d.!!W'l& ROUlb-t"Ued dlpodU 01' North. _th••.,t•••,t-centr.1, ...t centr.l.

Wadi Hof le..bU IlDd IOUth.ra IIIOUDt.iIUI
DIp04l11ua b.oley! !!!!!!!.! Henle,_ ....bll or 'Ism, South••at aloaltJ Gulf 01 Sue. coa.t

dlpodll
5ekeetamya~ caluru. Iuati,-talled 451,0411 'IIolt-cenlral/lCUlhera mountaina near St. Catber

....rion" !:!!!!!!! S!!!!!!! Silky JUd North. cuntral, ....s northea.t. Gulf of Su••
1:oaat. IDcmAta. no... St. Catherine

"'erion•• Ncr.mentl Ill..... JUd laar.llIe _iheut
PNmIDOIDY.~ t.n••lllUIct•• Fet eand ... t Nct7th
RaUu. r.Uua Hou. rllt North
"'u. muaeulul " ..aet.atu, House mou. North, .Il.t, and IlOUthe.at
AcomYI~ !!!!!!.!!!! Gold.n Ili'lnJ mOUN South.oat
Acomy. cahirl"ua dllDldl.tua ElJYPtlaA .pln, MOUN &outhweat .lema Gulf of Sues
Ellom,. querenu. melanurua Onrden dormoule KaDt and ••at-central/mountaina <l.ar St, Cather
Jaculu. orlent.lI. orlent.Ua O...oter ElJY1Itlu Je..boa Southwelt
laculu. jaculu. achlueterl lAuer Jerboe Wo.t aad P'JUtb"..t
H)'!trill 2!!!!.!! c.eoted pcwC\lptne NOI'tb centraJ

CanI..01'&

"amlly' cullll••

Canu. aureu. hapaater Jackal Northea.t
Vulpea wu!pe. a.llyptiaca Nilo 10. We.t-c.ntral, aerQ" Quit of Suez from Suez

Vulpe. ruppelll ruppelll Ruppel'. aand fo. Soutbwellt
fennecu.~ ••1tn1lC loa North

Famlty: laya.nld••

Hyaena by.ena~ StrfJped byaena £.tr"me _til aDd aouth

, ...Ity. I.".!a.
'ell. !I1.e.trla t.... tr.ml WUd cat Northe••• aDel &Quth.e.t
CUlcal caracallChm.UI Caracal Elltreme north and aouth
AI: inQrp jub. tu. Cheetah North central

Hyracold••

Fa.lty, poea..llda.

Proca.la capen.ls !I!!!£! H,raa South and IOUthe••t

Al't1odaetyla

falllity. bowkta.

Guella dorcu. !!udiya Doreu. l8IeUe Northe••t

CaprQ~~ I1u.• We.t and .outhweat

Source: D. J. Osbo~ne and I. Helmy, "The Contemporary Land Mammals
of Eqypt (Including Sinai)," Fieldians Zoology New Serie_s,

No. 5 (Cairo: Field Muse\~ of Natural History, 1980).
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E5timated Numbers of Livestock
1950 - 1981

Type

Goats
{Capra spp.)

Sheep
(Ovis spp.)

Camels
(Camelus dromedarius)

Donkeys
(Eguus asinus)

HOI:'ses
(Eguu! caballus)

Cattle
(Bas spp.)

TOTAL

1950a

9,000

7,500

5,000

3,2,50

100

SOO

2,5,650

1967b

15,600

9,500

8,500

1,300

2,50

1,2.50

36,400

1975C ll!!d

66,200 lZ0,600

9,050 20,050

unreported 6,300

2.50 300

160 100

101,060 185,350

aMinistry of Agriculture.

~General Desert Development Organizaticm.

c The Israeli Clccunied Territories Authorities.

dDesert Institute field survey, 1981.
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C. WATER RESOURCES (WA)



~~T;m~T~n W~T~r Use in Sinai
'37 Areas or

lOCiI ~.ter

Tot.l Uses Ine ~ter Piped W"ter ., TnICk
GrotlncIwater for Irrl,.tten for oa.estlc Suppl, for DaBestlc Supply
C~tl' PubHc £aportecl toAre. IItttldr_

AQvifer lIIells
Supply Irrt~ttllll Other Areu ArDMt ~ .:e-t Tot. I

Ot"
(.l/~11

-S 0.-
I.l/ck,) (.l/dll) l..j/~ll (.l'ckn (.l/d.x) (s3'dix) (~/"y)C_ill loc.ltOft ~ DesttMtlan DrI,I! 01"1,111 01"19111

£t Arl~Jt 25.000 Qu.tet'1l&l"] lIIel II. 8.1110 14.300 2.600 Gi If91" IftCl 0 -- 0 -- 0 - ZS.lIDO
~utfer Wed! UIiII

thhtlelb••Iso
EI Quset..

.~__sa.n:1I 15.000 Qultenlary teeits Rostly frQ8 15.000· 0 -- 0 -- 10.d Israele 0 -- ZS.lIDO
Z_xid ..,tfers hr.l l.ttONI

hUGllll Cerrler
Carrier

__ llue I911• 120 "lIdl ileUs 20· 1'- 0 - 0 - MO £1 Art",e 0 -- no
1111...1_ ........ter

£1 QlrsettN 310 Eoa!IIe or lien IIId 10'1 .. 0 - 0 - iCiO EI Arloe a - '.0Cret.c-.s .1"" .......ter
iiMeStolIe

lir £1 AIlcl Z50 S-S ... Mel Is zsoI \) 0 -- 0 - 0 - ., IIle IIIUr '"..tfw It £1 tlMt.....,n. 30 s-s .. ...n ~ c 0 -- u -- 0 - 21 _n.lIII_ y
....tfer at £1 o-t....... ZOO s-t fIlM teelh_ m- 1110 0 - a -- 0 - ., e211.... 2!G
..tfer trelldl et £1 (alt&'!'o.... 30 s.d .. ...,ls r 0 0 -- 0 -- 0 -- 11 Itl. _er 45
....iier at £1 QMt...

lalon 0 - -- 0 0 0 -- 0 - 0 - 2S III• ..ur ZS
It £1 o-t...

'II~ 100 s-t -.es tRl1s •ooA l) 0 - 0 -- 0 - 30(') 1'1.8Iter 130
or Pleisto- 41~ £1 OMIt".c_ ..,tfer

£1 OMt... 0 -- -- 0 0 0 - 0 - 500 I"e uter. 0 -- 500
East fna across

_zC..1

aEstimated.

bAPproximately 7,000 m3/day of this quantity is believed to have been used for irrigation.

'Discontinued during summer of 1982.



Estimated Water Use Late 1981 (Continued)



~51imated Water Use Late 1981 (Continued)

loc.l GnJUIlCb.tl!r

Toul Uses 1111 e V.tl!r Piped ".ter 81 TruckGrll\lftdw.ter
for Irrlg.tlon for Do-estic Supply for DaRstlc Supp11Currently Public Ellported toAre. Vithdram

Aquifl!r "ells Supply Irrlg.tlon Other "re.s Mount Mount Arlount TotllI or
{.3/d•xl

and or
{.l/d.I} (.3/d•x) (.3/d•z ) C.3/d.z} (.3/d•z ) (.3/d1f) ~)IC_itI loc.l ion ~ Destln.t Ion Origin Or~gln Orlglll

lEI "untlll. 60 W.di lIells ~ 0 0 -- 0 -- 0 -- 0 - 60
I • 11 IIY11..
!

£i T'-<I 7S W.dl .1111Yhll lIells 751 0 0 -- 0 -- 0 -- 0 -- 75
IIld "'ddle
Cret.ceous
aquifer

Ayun "us. 500-1.CXXJe Miocene _ F10l1'Ing 0 0 0 -- 0 - 0 -- I InC'! ..ter
l_ -ell s Iftd frs El Qlntirl
CretKf!OUS springs
aquIfers

las lIIis.ll. 150 lu.l 2 wells 0 0 lSOI
'IS Sudr 0 -- 0 - 0 -- ISO

IffOCEiie iiid
Cretaceous

lu SIIdr _ 500 Quaternar, Mel 15 0 soo· 0 -- 0 -- ISO· 2 .lls It AI) Ille Witer MIlAe.. S-Ir. las "ISll11 f F'OII E1 Qlnt"l

VeeU QIar_.l 102 Quatemar, Mel15 Z 100· l) -- 0 -- 0 -- 0 -- 11)2
.. lenl_ SO -- -- so- 0 0 - 0 - Iti -- 4 lIt1e ..ttl" 54

frca: El QIrIt••

.. ludeis ~ Quatemer, Mells 1m- 0 0 -- 0 - 0 -- 8 Ine ••ter -(""8 g ,,.. El OInt••
••, 111
"edl Sidrt)

QuaterNrl len , ul
well s

1.!fAJf~Ir.. and 0 -- -- 0 0 0 -- 0 -- _lh In 0 -- 1.300Bel.,i. 011- "K~ Felrllll
fields located

10-12 kit
fn:lll sea

eEstimated free flow from springs and flowing wells at Ayun Musa. 1he water is apparently not put to use; total dis
solved solids (TDS) reported to range from 2~500 to 13,000 mg/l.

fEstimated use for oilfields.



~sti~ated Water Use Late 1981 (Cnntinued)

local Groundwater

Total
UsM lit Ie Water Piped Water 11 TMlCItGroundwater for Irrlg.tion few o-st ic ~UPP'III for ~stlc Supply

Curr~tly Public Exported toArea
W'thdr..,

Aquifer ~l1s Supply Irrig.tion Other Ar~as IIIount lIlIIount -"t Tohl
or

{.3/d•11
Il"..t or

(III
J/dill ,.J/dlll (.3/daI1 !.J/darl (IIJ/dll) (.J/chll> (.3/d•, )~ltl locat ion ~ th!sttnat Ion Origin Origin Orl,'n

1I!<act~ Felvan 1.300 ettoc_ 3 1I'l!1h \) 0 1,300' Fel rlIn ancl 0 -- 0 -- 0 -- J,3OO
06-12 no sandHone Belli". 011-
fr(JIII ~lf of and possibly fields
Suez) Quaternary

f~1.... Oasis 1.400 Itad' Wel1s 50 1,350' 0 -- 0 -- 0 -- 0 -- l,eoo
.11llYh.

v.dt El Sheikh Z10 !ladl ~ns 10 2O(Jill 0 -- 0 -- 0 -- 0 -- ZlO
(~t~ .11uyh..
Fe ...... Oasis
~ Wat '. Pass I

~l 100 Qu4ternar, lie11 s IIlCl 60 40 0 -- 0 -- 0 - 0 - 100
J::at~ln. and cryst.l- springs

rl ~~: !!~ =~ts

£1 Tor 'C!' 2,800 Qu.term.I"1 Ilelh 700 100 Z.OOO SharwI El 0 -- 0 -- 4 Ine .ater 2,toC
Sheikh

sa-- E1 10 ..i_ 1le11s 10 0 0 -- 0 -- 2.000 [1 Tor 0 -- 2.010
~tl:tl s-.clstone _lls

IIetJQ SO Qu.terMrJ Hells 50 0 0 -- 0 -- 0 - 0 -- 50

Dahab SO Qu.terNrY Hel1s 50 0 0 -- 0 - 100- Springs In 0 -- ISO
cr}'St.llhll!
!rock 1=cot"
.. few t11o-
Rters IlI'!St

....tb., SO Qu.terNry Hells 50 0 0 -- 0 - 100- SprlftgS In 0 -- ISO
Waslt cr)'St.l1ine

rock located
• fl!lll kilo-
_ten teSt

TOTAl "',0999 -- -- 10,8" 32,170 6.050 -- 55,000 -- 16,7SO -- • 224 -. 121,073

9Excludes unused free discharge at Ayun Musa.

SOURCE: Calculations by the Consultant.
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Summary of Estimated Late 1981 Water Use in Sinai

Estimated
Average Use

(m3/day)

Water withdrawn from wells or springs in Sinai
and used locally, subtotal 43,049

- Used for public supply
- Used for irrigation

10,879
32,170

Water withdrawn from wells or sprin~Js and
conveyed to other parts of Sinai, subtotal 6,250

- El Arish groundwater
- E1 Tor groundwater
- Ras Misalla groundwater
- Wadi Feiran groundwater
- Crystalline-rock groundwater

in Southeast SUbregion

2..600
2,000

150
1.300

200

Water imported from outside Sinai t subtotal

- Nile water

65,690

by pipeline
by truck
by tanker

- From Israel
from Ei1at to Ras E1 Naqb
from National Water Carrier
at Ra fah

TOTAL

5!) ,500
190

i.!/

N/A

10,000

114,989

~/Abu Rudeis and the Feiran and Belayim oil fields receive fresh
water from Suez by tanker.

SOURCE: Derived from the detailed estimates of use shown on Table
~JA-lJS 1.



Sinai Water Resources Availability and Estimated Cost by Subregion

Groundwllter Dts.'1n1~l Niter Mil, Miter loclll Surface Witer

Esthuttd
QUlntity Quantity Cost of

Ava11able!/ApproxiDite Cost per Dtul1n- Piped
Subregi on and TUS b/ bnlle tlltfon ~1t Cost Wat" QUlIntlty Cost
Aquifer Type (1113Iday) (Illg/l) (LE/1lI3) Feedl.I.tt, (.3/dax) (LE/Illl ) mill 1m! (m3/day) (U/IlI3)

Northwest

tHocane sandstone 10,000 1,000-8,000 0.02-0.30 Ground.,.ter 1,000 0.40 0.03-.Z4 Nfl Nil

Northeast lind Up1and~

QUlternary 70,000 4W- 7,DOD 0.01-0.12 Groundwllter 400 0.45 0.08-.36 Storage 3,000- 0.40-1.2~
coastal Iqui'ers ,.se,voi rs 30,000
(RoNna to Rafah) (releued

1 yllr out
Wldi III uv1 um 30,000 1,500-6.000 0.02-0.21 St,wlIter 1,200 1.70 0.23- .56 of30r4)
(Wadi El Arish Ind
~,1butlries. end
Wadi £1 &erafO

[oc.n, liMestone 3,000 500-3,000 0.01-0.14 0.47-.56 Spreader 20,OOo!!/ 0.02-0.03
(n." £1 Qus'ima) dyke (on 1,500

storage faddans)
Middl, Cretaceous 225,000 1.000-6,000 0.01-0.65 end con-equi fir servltion

Lowr C'tltaceous 350,000 1,000-7,000 0.01-2.00
and Nubian aquifer

ISouthwes t

Wldl alluvium 20,000 200- 7.000 0.02-0.70 'roundl.later 1,000 0.40 0.12-.4!) Sp, _l:ltr ~.OOo!!/ 0.01-0.03
(WI di Sudr to 5.000 0.33 dyke (on 300
W.di F,i ran) stor.ge ftdd.ns)

end wn-
[1 Q.e QUllttrnaty 110.000 600-5.000 0.01-0.10 S.awiter 1.200 1. 70 0.48-.52 u,vlt1on
equiftr

~oc.n, sandstone 2,000 2,500-8,000 0.01-0.20

Crystalline rock 15,000 200-2.500 0.0l-0.4S

Southeast

~.di l11uv1lm1 8,000 JOo-4,OOO 0.02-0.60 Sroun6¥llter 1.000 0.40 Sprt.de, 4,OO()!!/ 0.01-0.03
Wadi Watt r to dyke (on 300

W.di Ullm Adawi) storlff f.ddans)
end con-

Mioc,n, s.ndstone 600 2.000-7.000 0.07-0.40 S.awattr 1.200 1.70 aeryation
(Sh.rm [1 Sheikh)

CrYlhll ~ ..g rock lS.000 200·2,500 ~~.I.>J·O. 45

a Includes any amount presently pumped from wells in addition to the amount
presently used.

b TDS = total dissolved solids.
c Delivered to £1 Arish.

d Estimated long-term annual average.-_._-----_..--..-----.._--- --....._--_.
SOURCE: Calculations by the Consultant if memoranda in Project files. Also see

Appendix Table A-I3 of Volume V.



Estimated Total Available Groundwater for Selected Areas *

Area

6. Eut lid. of
G,bel £1 Wapua

1. a.bel II HaW

C... II
OrisiAaJ
IIIUmate

of AnUable
CiroUhdwuua

Aquifer (mJ/daIL.-

Middle 5.000
Cr.taceoUi

Middl. 5,000
Cretaceous

Cae.na
Upelated
I.timate

of AnUabl'\.
Growad..,"t.,

(mJ/dar)

10,000

15,000

l.ti.ate4"'y.,.,.
COlt of

Graund.a'er
UDeler Cue It

CLE/m3)

0.10

0.10

I.timated
TDS

of Watue

(allUl)

Z,OOO
5,000

1,500
4,000

e. Gebeb VeUeq
and Fallis

II. G.bela Buria and
Taliat II BedlUl

Nlddle 9.000
CretaceoUi

Lf IddJe 2,000
Cretac:eoua

20,000

U,OOO

0.10

0.10

1,500
4,000

2,000
4,000

lZ. C ell tJ'al SLoa! Middle 10,000
CretacC'OUI

55,000 0.23 1,500
4,000

17. WadiEIGcrafi Wadi 7,000
alluyiulII

15,000 0.06 1,"iOO
3,000

ZI Wadi Sudr Deha WII-d.i 1,100
aJJUYiIUll

.,000 0.05 2,500
5,000

Zz. Wadi Wud.&D
D.lta

Z3. South CIUltJ'U
SiDa!

Wadi I, ZOO
alluvium

Middle U,OOO
Cretac:eoua

6,000

43,600

0.05

0.17

2,000
7,000

1,500
4,000

U. Gebel SomllJ' to
Gebel Jama

25. II Tbemed to
R.. £1 GiJl~iDa

Mlddl. ll, 000
CretaceoUi

Middle 12,000
Cretaceoua

37,000

u,OOO

0.09

0.1l

1,000
3,000

1,000
6,000

33. £1 au PWD Quatuuuy 30,000
fluvial
".pollu

110,000 0.Q.t 600
5,OOG

40. Gebel £1
tdaahua

lAW., 6,000
Cretaceol1.l
.&DeUton.

46,000 0.13 1,100
6,000

lAW., 2,.00
Cretaceous
aaneUtoDe

30,000 0.15 1,000
7,000

..... CentJ'al
SiDa!

lAwa- 10,OClO
Cr.tacooWl
.aneUt~.

180,000 0.41 1,500
1,500

4S. South cutnJ
SbW

Lowmo 10,000
Cr.tac.ou.a
aand..atDIU

35,000 0.13 1,500
Z,500

1,500
3,500

0.1157 ,00046. South SIDa1 Nubl.. _qulf. 7. octO
(Low., Cretace-
911.1 anel oldlT)

*Figures 2.5-2.7 in Volume V give locations. The only other major areas considered
to have substantial groundwater potentials are the Quaternary aqUifers near El
Arish and Rafah (see Table 2-9 of Volume V), which are already actively exploited
and in the opinion of some observers probably over-exploited.

dBased on the "water balance" approach (see Appendix Table A-4 in Volume V).
bBased on an optimum drawdown caused by a network of wells over a 3D-year period.
cTOS = total dissolved solids.
SOURCE:Der-i ved from the reana1ys is of gl'oundwater ava 11 abil ity undertaken early in

1983, which is described and documented in Section 2,2,4.3 of Volume V,
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Definition of Water Quality Groups

TDS
Descriptive Term Quality Group Assumed Range {mg[Ua,

"Very good" 1 0-500

"Good"
"Fresh" Z 500-1,500

"Fairly good"
"Fair"
"Slightly brackish" 3 l,500-Z,500
"Slightly good"

"Brackish"
"Slightly saline" 4 Z,SOO-4,00O

tePoor"
teNot good"

5 4,000-7,000"Very brackish"
"Fair1y salty"

"Saltyr.
"Foul"
"High salinity" 6 >7,000
"Bad"

a TOS = total dissolved solids.

Sources: 1)
.,

M. Pavlov, and M. Avutv~ Groundwaters of the
Sinai Peninsula, Re~ori;to the General Director
of the General Desert D~velopment Authority
(Cairo: February 1961),,1.

I

2) South Sinai, Sheet 6 o~( t1ap of Egypt, T/43/327,
1: 500,000 scale, Secant:: Edi tion (Cairo:
Survey of Egypt, 1943) '"

3) North Sinai, Sheet 3 o~.Map of Egypt, 45/57,
1:500 .. 000 scale, Third \\::dit:lon (Cairo:
Survey of Egypt, 1945),

4) Map 1, Internatlona1 BC'.~,ndary and the)" Lines
of the Zones, Sinai--North Sheet and Sinai-
South Sheet, No. 504l07j-:::·79, 1 ~ 250,000 scale
(U.S. Army Map Service, 1979).
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Definition of Water Yield Groups
(quantity)

Assumed Yields

Descriptive Term Yield Grou.E (m 3/day)

"Very large quantity"
« Large quan ti ty"
"Abundant" 1 >ZOO
"Plentiful supply"
"Unlimited supply"

"Fairly large quanti ty"
"Good quantity" 2 20-Z00
"Good supply"

"Fair quantity"
"Fair supply"

3 2-20"Medium supply"
"Indifferen t supply"

"Limited quantity"
"Small quantity"

4 <2"Very small quanthy"
"Poor supply"

Sources; 1) M. Pavlov, and M. Ayuty, Groundwaters of the
Sinai Peninsula, Report to the General Director
of the General Desert Development Authority
(Cairo: February 1961).

2) South Sinai, Sheet 6 of Hap of Egypt, T/43/327,.
1:500,000 scale, Second Edition (Cairo:
Survey of Egypt, 1943).

3) North Sinai, Sheet 3 of Map of Egypt, 45/57,
1:500,000 scale, Third Edition (Cairo:
Survey of Egypt, 1945).
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Geologic Unit

Sumpu~J'J:.of .WatQl" Quality &nd Yield Data
for W4!~er Points in smai. by Geoloiic Unit

Mean No. of Mean
Quality a PoJ,nts With Yield

,!ndex (Q) ~CLgua1itI D!!! ~dex (Y)

No. of
a . Points With

I y Yield Data......-.,--

Middle Cretaceous 3.0

Upper Cretaceol.i.O 3. 7

Dune sands

Quaternary sand L'ld

gravel 8p.dimenh

Pliocene

Miocene sedimentary
rock

Miocene dyke rock

Eocene

Paleocene

4.1

3.3

5.7

5.0

5.0

4.0

1.5

1.6

0.6

1.Z

1.0

1.6

o

1.6

1.7

51

Z45

3

51

3

28

1

30

37

1.3

I.Z

Z.5

1.5

z.o
1.9

Z.6

2.8

1.Z

0.7

Z.l

0.8

o

1.1

1.1

16

l1Z

lZ

3

10

o

21

20

Lower Cretaceous 4. 1

,Jurassic 5 ....

Cambrian to Cenomanian
(undifferentiated) and
Cambrian to Triassic
(undifferentiated) J.3

Precambrian crystalline
?ocks Z.4

TOTAL

1.5

0.8

1.3

1.0

39

lZ

19

55

574

1.7

2.5

1.7

0.9

0.7

1.3

1.2

10

7

4

14

261-
aIlS" refers to the estimate of the stWldard deviation.

SOURCE: Derived from data presented in Tables 3-13a throuih 3-13m in
Working Pa.pet No. 33 in the SDS-I pr()~ ~ct files. The basic data on
each of the 716 wa~';i po;nt5, including source reference, Me given on
the hydrogeologic information cards in WC'l'kir!g Paper No. 34. Values
are averaged over all groundwClter provinces.
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§ummary of Water Quality and Yield Data for
Water Pointt. in Sinai a by Gr\)undwater Province

Geomorphi c Mean No. of Mean No. of
Groundwate1 Qua 1i ty Points With Yield Points ~Iith
Province! Index (Ql .Quality Data Inde x (V) Vi el d Data

Mediterranean
Foreshore 3.4 156 1.2 126

MoM 1e Pl atform 4.0 67 2.4 27

Northe~n Stable
Platfonn 3.8 23 2.5 11

Southern Stable
Platform 2.8 66 2.7 40

Southern Platform 2.0 75 2.4 13

Suez Rift 4.7 143 1.5 36

Aqabah Rift 3.9 44 1.6 8

TOTAL 3.6 574 1.7 261

~/See Figure 2.8 in Volume V for location of Groundwater Provinces.

SOURCE: ~rived from data presented in Tables 3-13a through 3-13m in Working
Paper No. 33 in the SDS-I project files. The basic data on each of
the 716 water points, including source reference, are given on the
hydrogeologic information cards in Working Paper No. 34. Values are
averaged over all groundwater provinces.



Estimation of Pumpage From Wens in
ihe El :trlsb Area, fall 1981

Agricultural Use

Estimated Estimated
Total EstimatedNo. of Irrigation Consumptive
Conaumptive UseFeddans Duration Use Rate

C~ Irrigated (days/yr) (mm/yr) (m3/yr) (m 3/day)

Citrus 30 3Z0 1,830 0.Z3 x 106 630

P"megranate,
a.lmonds, figs,
guavas,

6cashurina 40 3Z0 1,830 0.30 x 10 840

Vegetables,
grapes, 6melons, etc. 450 130 1,OZO 1.90 x 10 5,Z40

Olives 700& 3Z0 580
6

4,6301.70 x 10

TOTAL l,ZZO
6

11 ,3404.10 x 10

Absuming an overall irrigation and conveyance efficiency of approxi-
mately 80 percent, gross pumpage for agricultural pur.pomes -14,300

Public Supply, from town supply wells 8, 100

Public Supply, from military ""ells
h

-1.,600

TOTAL 25,000

aApproximately 70,000 ~iive trees.

bWater was pumped from t~e military wells as E1 Arish by pipeline to Abu
Aweigila and Quseima, and to El Hema, Gifgafa, and Umm Khisheib, until
ea rl y 1982.

SOURCE: Derived from data supplied by the agricu'ltural officer at El Arish.
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Bas in

~ydr09raph1c Basin Areas in Sinai

Area Subregi on~.l
(km2 )

l. Upper E1 Arish 16,30#/ UP
a. E1 Bruk 3,345 UP
b. E1 Ruaq 6,481 UP
c. E1 Aqabah 2,839 UP
d. Geraia 3,641 UP

2. Lower El Arish 2.74r#-/ NE and UP
3. Northeast coast 963 NE
4. North coast 5.148 NE and UP
5. Hegayib 1,680 UP
6. E1 Hasana-E1 Hema 3,549 UP and NE
7. El Gerafi 2,446 UP
8. Wasit 4.204 SE
9. Dahab 2,684 SE

10. Kid 1,355 SE
11. Umm Adawi 964 SE
J.2. E1 Qaa 3.904 SW
13. Abu Durba 266 SW
14. Fei ran 1.717 SW
15. S1dri 1.163 SW
16. Baba 841 SW
17. Tayiba 860 SW
18. Gharanda1 829 SW
19. Wardan 1,569 SW
20. Sudr 895 SW
21. Lahata 603 SW
22. E1 Raha 847 NW
23. E1 Hagg 621 NW
24. E1 Giddi 703 NW
25. Urnm Khisheib 4,641 NW

TOTAL Approximately 61,Oo~1

!/The St~dY Team defined five subregions fer planning purposes. The
boundaries of these subregions were based primarily. but not exclu
sively, on thp. approximate boundaries of groups of hydrographic

bl basins. See Figure 2.2 of Volume V for location of basins.
- Total basin area includes an additional 45 square kilometers outside
cl Sinai.
- Total basin area, including portions outside Sinai, is approximately
d/ 4,000 square kilometers .
.- Sina i bas in areas add to 61.507 SqUi' re k11 ometers but are rounded to

61,000 square kilometers 1n this report.

SOURCE: The Consultant divided Sinai into 25 hydrographic basin areas
for the purposes of this Study. Square kilometers were estimated
by planimeter after basins were drawn on a 1:750,OOO-scale map.
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Reported Floodwater Quantities Flowing in the
Lower Part of Wadi EI Arish

A.nnual
Rainfall

Magnitude of at El Arish
Date Flood (Torrent) (mm) Reference.

Oct. 1925 JlVery strong" 114 12,68

Dec. 192.8 "Strong" 64 1268

Dec. 1930 "Strong" 110 1268

Oct. 1931 "Medium" 69 1268

Dec. 1933 "Strong" 82. 12.68

Oct. 1935 "Strong" 37 1268

Oct. 1937 "Very strong" 123 lZ68

Oct. 1938 "Medium Jl 126 1268

Oct. 1940 "Medium" 94 1268

Dec. 1942 "S trong" 98 1268

March 1943 "Weak" 121 1268

Jan. 1945 aVery strong" 12,68

1945 7 days continuous flow at Mitmetni (a)

1948 21 x 106 m 3(b) 87 1037, 1350

1950 18 x 106 m3(b) 127 1037

1951 6 3 45 1037_3 x 10 m (b)

1953 3 12.6 1350_ 800,000 m (c)

1954-1964 Information missing

1965/1966 >1 x 106
ttl

3(b) 193/63 1350

1967-1974 Inform ation missing

1975 "Large flood" at EI Arish 1265

1976-1979 Information missing

1980 "Large flood" at EI Arish 1265

a
Ol.served by Dr. A. Shata.

b
At Rawafaa dam.

cThe quanti ty reaching Wadi El Arish from Wadi Hareidin.
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Inventory of Dams. in Sinai!/

Name Ilescription Reference

A. Rawafaa Dam Arched masonary dam located on Wadi 1268. 1350
E1 Ar1sh. about 52 km south of E1
Ar1sh; capacity about 3,000,000 m3;
reported to be sllted up.

B. E1 Gudeirat Masonry dam, located about 9 km west 1268
:)am of the Israeli border; built by the Turks

in World War I, but presently silted ~p.

C. Perkins Dam Masonry dam on Wadi E1 Gudeirat 1268
located on Wadi Sad. one of the short
wadis draining the southeastern flank of
Gebel Dalfa (east of Gebel El Halal).

0•. Wadi Gharanda1 Two small diversion dams in Wadi 0230
Dams Ghar~nda1. located 10-12 kn. from the

Gulf of Suez; used for 1rrigation;3the
uppermost o~e ponds back 300-400 m
of slightly brackish water; presumably
an earthen structure in both cases.

E. Wadi Nefuz
Darn

F. E1 Wadi Dam

G. Wadi She1la1
Dam

Wadi Nefuz flows from Gebel Banat to
Wadi Feiran and is located north of the
Oasis of Fe1ran; the dam 1s located in
the upper part of this wadi, where it
flows through a red granite canyon,
exhibiting springs; the dam is filled
w1th eroded soil.

A large d!m built by the Bedouins at
El Wadi, north of El Tor, for irriga
tion purposes; it was subsequently
washed away.

Formerly supplied piped water to
Unm Bugma.

1335

1335

1333

~/Locations of these dams are shown on Figure 2.2 in Volume V.

SOURCE: Information from various sources as noted in reference column,
which refers to the detailed list of references in Appendix B
of Volume V.
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SCALE. 1:1.&53.000

25 §I

HYDROGRAPHIC BASINS. EXISTING DAMS
AND POSSIBLE DAM SITES

LEGEND

~

~

'-')
.........

I

-KEY TO EXISTING DAMS-

")-.......

IDENTIFICATION
LETTER LOCATION

H EI Oaiqa Gorge. Wadi EI Arisb
I Ntitrhnni~,WadiEIArisb

J EILaMan Gorge, Wadi EI AmI>
K. . . . . .. . .Wadi EI Hadjra

L. . . . . . . . . .Wadi Sud.
M. . Wadi, Sid:i
N Wadi Fei.an

O Wad> EI Geridi

HYDROGRAPHIC BASINS, EXISTING DAMS
ANDI POSSIBLE DAM SITES

-KEY TO POSSIBLE DAM SITES-

IDENTIFICATiON NAME AND
LETTER LOCATION

A. . . . . . . . . .Rawafu Darn, Wadi EI Arish
B. . . . . . . . . .Gudeirat Darn. Wadi EI Gudlrirat
C Perkins Darn, Wadi Sad

D. . . . Two Small Dams on Wadi (;baganclal

E Dam on Wadi Nefuz

F Dam lit Wadi EI Wadi. Wadi EI~
(Destroyed )

G Dam on Wadi SheIla!

-NOTES-
Additional Information Pertaining to Hydrographic &sins
may be found in T..bles 2·2, 2-4. 2·11, and 2·12.

POSSIBLE DAM S!TE, REFER TO KEY FOR
SITE LOCATION

HYDROGRAPHIC BASIN IDENTIFICATION
NUMBER, REFER TO KEY FOR BASIN NAMES

PORTION OF BASIN OUTSIDE
SINAI PENINSULA

EXISTING DAM, REFER TO KEY FOR DAM
NAME·AND LOCATION

-KEY TO HYDROGRAPHIC BASINS-

25

0 G

6l

IDENTIFICATION
NUMBER BASIN

, UpperEIArisl>
, •......... EI Bruk

lb EI Ruaq
lc . . . . . . . . . EI Aqabah

'd umtia
2 Lower EI Arisl>

3. . . . . . . . . .Northeast coast

4. . . . . . . . . .North coast

5 Heg.yib
6 EI Hasma . El H<!ma
7 EI G«idi

8 Wasit
9 Oahab
10 . . . .. . ..Kid
11 . .. . Umm Ada....i
12 EI Oaa
13 Abu Ourba
14 Feiran
15 Sidri
16 Saba
17 Tayiba
18 Ghal"lll'ldal

19 W.dan
20 Sud.
21 , .Uhata
22 EI Raha
23 El Hagg
24 EI Gic!di

25 •........Umm- Khisheib

c=J

•BEERSHEBA
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Distribution of Spreader Dyke Areas in Sinai

Location

Gebel EI Magha.ra

Wadi El Hegayib and Wadi Dalma
(north of Gebel Umm Khisheib and on east side of
Gebel Yelleq)

Southeast of Gebel Dalfa

Wadi EI Gerafi

Wadi El Hagg, upper r~aches

Wadi El Arish Basin

Gebel Hamra-Gebel EI Heitan area (headwaters
area of Wadi El Bruk)

Wadi El Bruk

Wadi El Aqabah

Wadi Geraia

Wadi El Arish
(upstream of confluence with Wadi El Bruk)

Wadi El Arish
(between confluence of Wadi £1 Bruk and confluence
of Wadi Geraia with Wadi El Arish)

Wadi El Arish
(between confluence with Wadi Geraia and El
Daiqa Gorge)

Wadi Abu Gada
(upper reaches)

Wadi Sudr delta

Wadi Sidri
(upper reaches)

TOTAL (num ber of areas iden ti fied)

No. of Areas
Observed on Aerial

Photomosaics to
Contain Spreader Dykes

3

9

1

5

1

4

5

6

9

13

2.

1

1

1

1

62

SOUHCE: Interpretat i on by Consu 1tant of photomosa -j cs comp i1 ed from 1955
to-1956 aerial photographs. Plate 6-5 of Working Paper No. 45
shows the locations of these 62 areas.
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Possible Dam Locations in Sinai

Location!/ Wadi Possible Purpose Possible Problems

H. El Daiqa El Arish Supply of water to Deprivation of down-
Gorge El Ar1sh town; flood !.tream ar.eas; requires

protection for El long conveyance system;
Arish town. evaporation loss rela-

tively high.

I. Mitmetni £1 Arish Supply of water to Deprivation of down-
Gorge £1 Arish town; flood stream areas; requires

protection for £1 long conveyance system;
Arish town. evaporation loss rela-

tively high.

J. E1 Lahfan El Arish Supply of water to Possible foundation
Gorge £1 Arish town; flood problems; long dam

protection for £1 required; seepage
Arish town. losses could be high.

K. Gebel El El Hadira Supply of irrigation Expected yield is
Ha1al water to El Arf:sh ,·ehtively low.

flood plain south of
Gebel El Halal.

L. 5 km west Wadi Sudr Public supply at Ras Rate of siltation
of Ain Sudr Sudr; irrigation expected to be high;

supply for Wadi SUdr evaporation loss rela-
delta; cultivation tively high; expected
in bed of reservoir. yield is not high.

M. Near Gebel Wadi Sidri Public supply for I~ate of sl1tatiOi"l
Maghara Abu Rudeis; irriga- expected to be high;
(South Sinai) tion water for Wadi evaporation loss rela-

Sidri Plain. tively high; expected
yield is not high.

N. Upstream of Wadi Flood protection for Rate of siltation
the Oasis of Feiran oasis; irrigation expected to be high;
Feiran supply to the oasis evaporation loss

and to northern relatively high.
E1 Qaa Plain.

o. Near Kunti1.a Wadi E1 Irrigation supply; Rate of siltation and
Geraf i groundwater recharge. evaporation expected

to be high; modest
yield; would require
negotiations with
Israel •

.!/Locations of these dams 4re shown on Figure 2.2 in Volume V.

SOURCE: Derived from SOS-I analysis of topographic characteristics of Sinai
as described in Section 3.2.5 of Working Paper No. 33 •

..
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Availability of Nile Water for ete Five Reclamation Areas
Proposed in Sinai as Part of the Water Master Plan of 1981

I)roposed Total Annual
Water DutyGross Area Method of Source of

.1i9.:.. Name (feddans) ~rigation Water (m3 x 106)

1 Coastal area between 265,000 Surface El Salaam Canal 1,855
EI Tina Plain and EI
Arlah

2. Coasta.l area between 2,50,000 Sprinkler 8a1Ma Canal (from 1,2,50
contours 5 and 60 Ismailia Canal)

3 EI Tina Plain 135,000 Su.rface EI Salaam Canal 945

4 East Bit ter Lakes 30,000 Sprinkler Suez Irrigation
Callal 150

5 East of Suez Canal 55.000 Sprinkler Suez Irrigation 2.75
Canal or Maadi-
Suez pipeline

TOTAL 735 tOOO 4t47~

SOURCE: Information from Reference (0862)t listed in Appendix B of Volume V.
Refer to Figure 2.11 in Volume V (and to Plate 5-3 in Working Paper
No. 45 in the SOS-I project files) for the location of these proposed
reclamation areas.
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Estimated GroWldwater
Recharge for Major Aguilers in Sinai

Unit Location&

Size of
Outcrop

or Recharge

Areas (kmZ)

Estimated Average
R~c~~8e .

Cambrian to Triassic
••quence (undiffer
entiated), primarily
aandstones

Cambrian to Ceno
manian sequence
(undifferentiated),
primarily sandstones

Lower Cr-etaceous
aandstones

Lower Cretaceous
sandstones and
carbonates

Middle Cretaceous
sandstones, shales,
and carbonates

Middle C!'etaceous
cubonates

El Qaa Plain
Quaternary aquifer

El Arish
Quaternary aquifer

&1 Rafah
Quaternary aquifers

TOTAL

Southern Sinai

Southern Sinai

SoutLern Sinai

Nc)rthern Sinai

Southern Sinai

Northern Sinai

Southern Sinai

El Arish area

Rafah area

9Z0

Z90

610

Z40

4,450

1,950

Z,300

zeo

180

13.0

5.9

8.5

5.4

46.0

Z4.0

Z4.0

11.0

14.0

36,000

16,000

Z3,000

15,000

lZ6,000

66,000

66,000

Z7,000

_38,000

413,000

aRefer to Figure 2.9 in Volume V (and Plate 5-11 in Working Paper No. 45 in the
SDS-I Project files) for recharge/outcrop area locations.

SOURCE: Estimated by planimetering the outcrop areas for consolidated r~ck aqui
fers on a 1:500,OOO-scale geology map (reference 0385)) and planimeter
ing the recharge areas for major Quaternary aq!l!ifel~Si on 1 :100,OOO-scale
topographi c maps. Mean annual recharge was (~sC-i'/,IO'tf~d from the resul ts
of the water balance analysis. See Table 2-)2 of Volume V for further
deta 11 .



Type of Enterpri se

Assumptions Regarding Freshwater Requireroonts
for Industrial and Minin~ Enterprises

Assumed Water-Use Rate
(~/day/employee)

Fertilizer plant

Petrochemical plant

Cement plant

Agricultural processing, sulfur extraction

Mineral processing

Industrial park industries. petroleum production

Hi gh-technology factori es. quarryi fig

Manufacture of agri cul tura1 imp1emEmts ,
fish processing

Light industries

Manufacture of clothes; storage of agricultural
products; kao 1in. turquoi se. potash. and
gypsum extraction

Handicrafts manufacture; mining of glass sand
and salt

36.0*

16.0*

7.0

2.0

1.5

0.5

0.4

0.3

0.2

0.1

0.05

* Constitutes approximately half of the total water demand. The remain
der is assumed to be provided by seawater or highly brackish watler.

SOURCE: Working Papers Nos. 36 and 37 of the Sinai Development Study,
Phase One, April 1982.
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PUMPING WATER LEVEL (meters below ground)

ASSUMPTIONS:

1. 1a-year life for pumping unit.
2. Pumping only occurs 8 hours per day.

NOTE:
An example reading from this table
would be as follows: To bring
2,000 m3 /day of water up from a
depth of 240 meters, the annual
pumping cost would :Je LE 12,000.

ANNUAL GROUNDWATER PUMPING COSTS
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WELL DISCHARGE RATE (m 3/day)

ASSUMPTIONS:

1. 300mm-diameter well in sedimentary rock.
2. Well depth is 500 meters.
3. Pumping water levd is 130 meters below ground.

PROTOTYPICAL COST OF WATER FROM WELLS

DarnttrJ & Moore
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Figure 4.6(a) Baloza· Romana - Nt]ila ,Ar'9a
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Figure 4.6(b) Sheikh Zuwayid - Rafah Area
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WA-W$-l (Continued)

Figure 4.7(a) EI Arish - Sir EI Lahfan Area
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Figure 4.8(a) Wadi EI Bruk Area
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Figure 4.9(a) Abu Rudeis - EI Marl<ha Plain - Wadi Sidri
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REFEREclCES: WATER RESOURCES

An extensive list of references relating to the hydrology of Sinai
appears as Appendix B of Volume V, Water Supplies and Costs.



PO-DE-1

POPULATION ESTIMATED BY SETTLEMENT, 1981

Settlement

Abu Aweigila
Abu Rudeis
Abu Zenima
Ayun Musa
Ba10za
Bir E1 Abd
Bir E1 Thamada
Dahab
E1 Arish
E1 Hasana

E1 Kuntilla
E1 Mazar
E1 Qantara
E1 Quseima
E1 Shatt
E1 Teil a
E1 Themed
E1 Tor
Feiran Oasis
Gi fgafa
Gil bana
New Mit Abu1 Kom
Nakh1
Negi1a
Nebq
Nuweiba
Qatia
Rabaa
Rafah
Ras Misa11a
Ras Sudr
Ras Taba
Romana
Sharm E1 Sheikh
Sheikh Zuwayid
St. Catheri ne

TOTAL

Population

2,000
3,500
2,300

500
2,100

13,000
600

1,500
70,000
6,500

2,000
N/A

5,000
1,000

500
N/A

2,500
2,200
1,500
4,000
5,000

N/A
1,500
1,800
2,000
1,500

N/A
1,200

N/A
N/A

5,000
N/A

1,800
2,500

35,000
2,000

180,99.9,~

N/A For settlements where specific population estimates are not available,
residents are included in estimate!> for the nearest settlement.
Estimates for nomadic peoples are also included in estimates for near
est settlements.

~/After further research and rf!lease of the 1982 CAPMAS census report,
this total was revised to 172,000.

-~- --------
SOURCE: Estimate by Consultant based on field surveys and discusssion

with local officials and community leaders, conducted during
1981.



SUBREGION

PO-OE-2

POPUL.ATION

Estimate by Subregion and Settlement, 1981

SETTLEMENT POPULATION

A. SUEZ CANAL (NW)
Ayun Musa
Baloza
E1 Qantara
El Shatt
El leila
Gi 1bana
New Mi t Abu1 Kom

B. MEDITERRANEAN (NE)
Abu Aweigi1a
Bir E1 Abd
E1 Arish
E1 Mazar
Ne gi 1a

Qati a
Rabaa
Rafah
Romana
Sheikh Zuwayid

C. UPLANDS (UP)

l3ir E1 Thamada
E1 Hasana
E1 Kunti11 a
E1 Quseima
E1 Themed

Gi fga fa
Nakh1

D. GULF OF SUEZ (SW)

Abu Rudeis
Abu Zen i rna
E1 Tor
Fei ran Oas is
Ras Mi sa 11 a

Ra s Sudr
St. Catherine

13,100

500
2,100
5,000

500
N/A

5,000
N/A

124,800

2,000
13,000
70,000

N/A
1,800

N/A
L200

N/A
1,800

35,000

18 1 100

600
6,500
2,000
1,000
2,500

4,000
1,500

16,500

3,500
2,300
2,200
1,500

N/A
5,000
2,000



SUBREGION

E. GULF OF AQABAH (SE)

OE-2 (continued)

SETTL Et1ENT

Dahab
Nebq
Nuweiba
Ras Taba
Sharm El Sheikh

TOTAL

POPULATION

7,500

1.500
2.000
1,500

N/A
2.500

180.000Y
=:~=====

N/A For settlements where specific population estimates are not available,
residents are included in estimates for the nearest settlement.
Estimates for nomadic peoples are also included in estimates for near-
est settlements.

E./ After further research and release of the 1982 CAPMAS census report.
this total was revised to 172,000.

SOURCE: Estimate by Consultant based on field surveys and discusssion
with local officials and community leaders, conducted during
1981.
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PO-DE-3

1982 Census

North & South Sinai Governorates

by Markazand Town

Governorate Markaz Town2./ Total

North Sinai
136,663

Bir E1 Abd 20,821

Bir EI Abd* 4,979
Qatia 2,417
Romana 2,457
El Khorba 2,502
Rabaa 2,916
NeglIa 1,567
Ba10za 2,249

E1 Arish 54,017

E1 Arish* 44,136
Abu SakI 4,692
Wad:L E1 Arish 1,558

E1 Hasana 15,72f:!

E1 Hasana* 389
El Quseima 285
Gifgafa 2,353
Wad:L El Amar 1,879

Nakhl 3,510

Nakh1* 1,217
E1 Kunti11a 353

Rafah 23,332

Rafl:\h* 7,640
E1 Hasoura 2,378

Sheik,h Zuwayid I9 r 2ll

Sheikh Zuwayid* 4,036
E1 Teila 1,580
E1 Gavarir 1,115
El Kharouba 1,592
EI Korneya 1,348
E1 Shalak 1,667
E1 Zoheir 2,250



, V~U ...~V \'-UIl'"IlU"''''/

Governorate Markaz ~
Total

South Sinai 20,913

Abu Zenima 2,541

Abu Zenima* 334

Abu ~u.Jeis
4,004

Abu Rudeis* 1,848
Wadi Feir.an 484

Dahab 1,025

Dahab* 86
Asl 744

El Tor 3,335

E1 Tor* 1,908

Nuweiba 1,147

NU\l1eiba* and
e1 Maziena 622

Ras Sud .... 4,659

RaB Sudr* 972

Sharm e1 Sheikh 933

Sham E1 Sheikh * 603

St. Catherine's

TOTAL NORTH AND SOUTH SINAI GOVERlWRA,ES

St. Catherine's
Monestary*

3,269

238

157,576b/

*Markaz Capital

~/Defined to include all settled places with population of 1,000 or
more, markaz capitals, and a few other places of special importance.

Q/Does not include an estimated 14,400 persons living in Port Said,
Ismai1ia and Suez Governot'ates.

Source: Derived from unofficial translation of IIResults of the Census
of the Inhabi tants of the North Sinai Governorate, 1982," and
"Results of the Census of the Inhabitants of the South Sinai
Governorate, 1982," pUblished by CAPMAS in February, 1983.



PO-DE 4
COMPARISON OF FOPULATION SURVEYS

1981 (Consultant) and 1982 (CAPMAS)
by Markaz

Markaz Consultant Survey 1981!/ 1982 CAP~1AS Cen sus

E1 Arish 70,000 54,017
Rafah 25,000 23,332
Nakh1 4,100 3,510
E1 Hasana 12,000 15,728
Sheikh Zuwayid 15,000 19.,255
Bir E1 Abd 21,800 20,821

--
North Sinai Governorate 147,900 136,663

----

El Tor 2,200 3,335
Ras Sudr 5,000 4,659
Abu Zenima 2,300 2,531
Abu Rude; s 3,500 4,004
Sharm E1 Sheikh 4,500 933
Dahab 1,500 1,025
Nuweiba 1,500 1,142
St. Catherine 3,500 3,269

----
South Sinai Governorate 24,000 20,898

--
TOTAL 171,900 157,561~/

====:::== =::::::====

E./Equivalent areas; Canal Governorates excluded.
Q/Roughly 9 percent le~s than the Consultant's estimate l)dsed on

incomplete field visits more than one year earlier.



PO-DE-5

Population by Sex and by Markaz
1982

Male Female Total

North Sinai subtotal 69,182 67,481 136,663
---

Rafah 11,646 11 ,686 23,332
El Arish 28,326 25,691 54,017
Nakh1 1,407 2,103 3,510
E1 Hasana 7,707 8,021 15,728
Sheikh Zuwayid 9,513 9,742 19,255
Bir El Abd 10,583 10,238 20,821

South Sinai subtotal 12,379 8,530 20,909

Nuweiba 624 518 1,142
Dahab 557 468 1,025
Sharm £1 Sheikh 672 261 933
£1 Tor 2,135 1,200 3,335
Ras Sudr 2,478 2,181 4,659

St. Catherine 1,775 1,494 3,269
Abu Zenima 1,394 1,148 2,542
Abu Rudeis 2,744 1,260 4,004

TOTAL, NORTH AND SOUTH SINAI GOVERNORATES

~/Does not include an estimated 14,400 persons living in northwest
Sinai in Port Said, Ismailia and Suez Governorates.

Source: Derived from unofficial translation of "Results of the Census
of Inhabitants of the N0rth Sinai Governorate, 1982" and
"Resul ts of the Census of the. Inhabitants of the South Sinai
Governorate, 1982," publisht:~ ~y CAPMAS in February, 1983;
North Sinai Volume, Table 1, pp. 5-8 and South Sinai Volume
Table 1, pp. 5-9.



PO-DE 6

Population, Area, and Population Dens i ty

by Subregion - 1982

Estimated Popula~ion Estimated Area
Estimated Population Persons/
Number Percent Sq. Km. Percent Sg. Km.--

Northwest 14,429 8.4 6,656 10.9 2.2

Northeast 117,425 68.2 6,254 10.3 18.8

Upl ands 19,238 11.2 25,376 41.6 0.8

Southwest 17,808 10.4 12,826 21.0 1.4

$0 utheas t 3,100 1.8 ~95 16.2 0.3

TOTAL 172,000 100.0 61,007 100.0 2.8

Sourc~: Consultant's estimates based on CAPMAS censuses of North and South
Sinai Governorates (published in 1983), field surveys and
delineation of five subregions for planning purposes. See Volume
IV for more information about the area of subregions.



PO-DE-7

Size of Families in North and South Sinai,
people per room, by Markas, 1982

People/ People/
family room

NORTH SINAI

El Arish

Inhabitants 6.0
Bedouin 5.0
Total 6.0 1.9

Rafah

Inhabitants 6.8
Bedouin 5. 1
Total 5.6 2.2

Nakhl

Inhabitants 5.2
Bedouin 4.7
Total 4.7 2.1

El Hasana

Inhabitants 5.2
Bedouin 4.3
Total 4.3 2.5

Sheikh Zuwayid

Inhabitants 8.1
Bedouin 4.7
Total 5. 1 2.4

Bir El Abd

Inhabitants 7. 1
Bedouin 6.0
Total 6.1 2. 1

TOTAL Inhabitants 6.3
Bedouin 5.0
Total 5.5 2.0



SOUTH SINAI

El Tor

Inhabitants
Bedouin
Total

Ras Sudr

Inhabitants
Bedouin
Total

Abu Zenima

Inhabitants
Bedouin
Total

Abu Rudeis

Inhabitants
Bedouin
Total

Sharm El Sheikh

Inhabitants
Bedouin
Total

Dahab
Inhabitants
Bedouin
Total

* Information not provided.

PO-DE-7 (continued)

1.3
2.9
2.2

4.2 1.5

5.0 5.0
l •• 8 3.4

l • • 1 1.7
l•• 6 3.1
4.5 2.8

3.1 1.4
t•• 6 3.7
3.7 2.2

2.5 1.0
3.7 3.6
2.9 1.5

'* 0.8
5.0
3.3

Source: Derived from unofficial translatio/l of "Results of the Census
of the Inhabitants of the North Si;-;ai Governorate, 1982,11 and
IIResults of +he Census of the Inhabitants of the South Sinai
Gover-i1orate, 1982,11 published by CAPMAS in February 1982;
North Sinai Volume, Tabla 8, p. 25 and South Sinai Volume,
Table 9, p. 26.



po- DE 8

North &South Sinai Governorates t

Percent of Population Under 12 Years of Age,

by Markaz

Go ve rno ra te Markaz Inhabitants Bedoui n Total

North Sinai 35.4 40.0 37.9

E1 Ari sh 34.3 35.8 34.6

Rafah 39.1 43.0 41.0

Na khl 37.6 37.9 37.9

El Hasana 34.7 39.1 39.0

Sheikh Zuwayid 38.0 3FJ.2 38.2

Bi r El Abd 39.8 42.0 41.8

South Sinai 17.0 40.3 33.6

El Tor 20.4 40.8 29.6

Ras Sudr 23.4 36.1 33.4

Abu Zenima 35.9 40.3 39.7

Abu Rudeis 10.4 44.8 26.8

Sharm [1 Sheikh 11.4 42.4 24.8

Dahab 7.3 48.4 44.0

Nuwei ba 10 .5 42.5 39.9

St. Ca theri ne 5.9 41.4 38.9

Source: Derived from unofficial translation of "Results of the Census of the
Inhabitants of the North Sinai Governorate t 1982 t

ll and I'Results 0'
the Census of the Inhabitants of the South Sinai Governorate t 1982 t

ll

published by CAPMAS in February 1982; ~orth Sinai Vo1ume t Table 4,
p. 27 and South Sinai Volume, Table 2, pp. 10-11.
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Bedouin and other Population

by Sex, by Subregion and Zone-1982

Bedouin Non-Bedouin
Percent P~rcent

Subregion Zone Population Male Population Male--
Northwest N 1,346* N. A. 2,781* N.A.

C 3,304 59.5 5,998 52.1

S 400* N.A. 600* N.A.

Northeas t E 36,100 52.1 60,504 49.8

W 10,870 50.1 9,951 51.8

Uplands 18,586 46.9 652 59.8

Southwest N 8,050 51.5 3,154 78.4

S 4,458 53.4 2,146 71.2

Southeast N 1,018 51.2 123 83.7

S 1 ,245 51.6 713 ~

TOTAL 85,378 50.3 86,622 54.6

N.A. = Not available.

*Estimated in the absence of recent surveyor census data.

Source: Derived from Census of North Sinai and South Sinai Governorates,
pub1is hed by CAPMAS in February, 1983.



PO-DE-10
Population with/without electricity in home by Karka&

1982

NORTH SINAl
With electricity

% No
Without a1ectricity

% No
Total
NO

El Ar1Bh
Inhabitante
Bedouin
Total

81 bfah
Inhabitante
BedoLin
Total

Nakhl
Inhabitante
Bedouin
Total

E1 Masana
Inhabitante
Badouin
Total

Sheikh Zuwayid
Inhabitants
Bedouin
Total

Bir El Abd
Inhabitants
Bedouin
Total

TOTAL NORTH SINAI

Inhabi tanta
Bedouin
Total

SOUTH SINAI

E1 Tor
Inhabitants
Bedouin
Total

Ras Sudr
Inhabitants
Bedouin
Toca1

Abu Zenima
Inhabitants
Bedouin
Total

Abu Rudeis
Inhabitants
Bedouin
'fatal

Sharm El Sheikh
Inhabitants
Bedouin
Total

Dahab
Inhabitants
Bedouin
Total

TOTAL SOUTII SINAI

Inhabitants
Bedouin
Totl\l

94.2
15.9
85.9

90.9
5.2

28.3

100.0
o

6.7

100.0
o

1.6

79.3
8.2

17.5

77.5
~~.8

3).0

92.7
10.8
43.9

18. I
27. 9
57. 2

100.0
o

23.7

100.0
o

14.0

84.1
1.7

47.3

100.0
o

66.3

100.0
o

16.6

87.7
4.3

38.1

7550
151

7701

1020
160

1180

49
o

49

60
o

60

387
268
655

189
1007
1196

9255
1586

10841

356
91

447

231
o

231

78
o

78

492
8

500

175
o

175

39
o

39

1371
99

1470

5.8
84.1
14.1

9.1
94.8
71.7

o
100.0
93.3

o
100.0
98.4

20.7
91.8
82.5

22.5
1I1t.2
65.0

7.3
89.2
56.1

21.9
72 .1
42.8

o
100.0
76.3

o
100.0
86.0

15.9
98.3
52.7

Q
100.0
33.7

o
100.0
83.4

12. 3
95.7
61.9

466
801

1267

102
2892
2?94

o
687
687

o
3557
3557

101
2987
3088

55
2162
2217

724
13086
13810

100
235
335

o
742
742

o
481
481

93
464
557

o
89
69

o
183
183

193
2194
2387

8016
952

8968

1122
3052
4174

49
687
736

60
3557
3617

488
3255
3743

244
3169
3413

9979
14672
24651

456
326
782

231
742
973

78
481
559

585
472

1057

175
89

264

39
183
222

1564
2~93

3857

Source: Derived from unofficial translation of "Results of the Census
of the Inhabitants of the North Sinai Governorate, 1982," and
"Results of the Census of the Inhabitants of the South Sinai
Governorate, 1982," by CAPMAS, published in February 1982;
North Sinai Volume, Table 10, p. 27, and South Sinai Volume,
Table 10, p. 37.



PO-DE-11

SUMMARY OF PUBLIC SCHOOL ENROLLMENTS, 1981

North Sinai South Sinai Total

Number of primary, preparatory,
and secondary schools 39 20 59

Number of students 16,087 1,089 17,176

Boys 8,938 814 9,752
Girls 7,149 275 7,424

Percent of age-group
enrolled in school

Primary (grades 1-6) 66 86 60
Preparatory (grades 7-9) 23 8 22
Secondary (grades 10-12) 11 6 10

Total number of teachers 569 127 696

Student-teacher ratio 28:1 9:1 25:1

Note: Does not include Sinai east of E1 Arish, Nakhl and St. Catherine.

SOURCE: Calculations oy Dames &Moore, based on data from North and South
Sinai Governorates and a 1981 survey of major settlements; see
Working Paper No. 16, Recommended Physical Planning Standards for
Development of Major Sinai Settlements, September, 1981, p. 4-14~
for further detal1s.



PO-DE-12

Levels of Literacy by Subregion and Zone - 1982

Read Below

ZoneY
and College Co llege

SUbregion III iterate Wri te Education Education Total
--

Northwest
N n.a. n.a. n. a. n.a. n. a.
C 50.9 24.8 20.7 3.6 100
S n.a. n.a. n.a. n.a. n.a.

Northeast
E 47.5 23.7 25.6 3.2 100
W 62.9 22.8 12.2 2.1 100

Uplands 92.2 6.1 1.6 0.1 100

Southwest
N 65.1 19.8 11.1 4.0 100
S 62.4 20.0 11.9 5.7 100

Southeast
N 81.2 9.3 5.2 4.3 100
S 55.4 11. 3 22.7 10.6 100

Total Bedouin 79.6 13.3 6.2 0.9 100

Total non-Bedou 1n 39.5 28.8 26.5 5.2 100

Y Subregions have been divided into zones for some planning purposes.
N = Northern; C = Centra l; S = Southern; E = Eastern; W= Western.

SOURCE: Consultant's calculations based on the 1982 CAPMAS census of
North and South Sinai, published in February, 1983.
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Al-Azhar University Medical School
Public Health Survey

Seven Sinai Communities

Total Number Percent

Examin~ Found Sick Found Sick,-
EI Ariah 3,971 1,6;~4 40.8

Bir EI Abd 522. I'll 32.8

Rabaa 2,Z4t 132. 58.9

Neglia 2.41\ 12.1 49.6

EI Kherba 356 163 45.8

EI Hasana 9S :~9 41.1

Oifgafa 432\ 1~1 2,8.0--
TOTAL 5.850 Z.3'71 40.5

Source: Al-Azhar University f>'edical School Mission to North Sinai,
June 1980.
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Educational Status of Recent Male Migrants to Cairo,
by Percent of Age Groups, 1976

A9! group *
15-19 20-24 25-29 30-34

III iterate 30.6 20.2 29.1 29.7

Read and Write 14.7 11.4 25.5 27.1

Formal Education 53.7 67.7 44.7 42.5
Unspecified 1.1 0.8 0.7 0.7

Total number of
recent male
migrants 11,927 23,596 21,807 12,871

* Fi rs t and second columns add to 100.1 percent due to rounding.

SOURCE: Extracted from PAOCp, Egypt: Urban Growth and Urban Uata Report,
National Urban POlicy Study. July. 1982, Table 11-15,
page 79, original table based on NUPS analysis of 1976 census.
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Major Service Facilities and 1I:111ties in Sinai. 198111

Health No,. ~
Hosp itals. tota1 1 .ill

Northwest 1 16
Northeast 2 64
Uplands 0 jjf.!Southwest 4
Southeast NS

Education No. Classrooms
Secondarx Schools. total ~ ~
(10th to 12th Grades)

Northwest 0
Northeast 4 60
Uplands 0
Southwest 1 3
Southeast NS

~ Classrooms
Preparatory Schools. total II ill
(7 til to 9th Grades)

Northwest 1 6
Northeast 8 91
Uplands 0 0
Southwest 2 5
Southeast NS

Utilitfes Genere!Q!! Capacfty.~ Potentfal-!
El ec trfc fty. total .ll 11.630 12.605

Northwest 4 900 600
Northeast 13 0.800 11.000
Uplands 2 100 25
Southwest 14 1.830 980
Southeast NS NS NS

Telephones. total

Northwest
Northeast
Uplands
Southwest
Southeast

No.

m
108
716

o
90

NS

NS
1/

Not surveyed
Survey was conducted in the summer of 1981 and does not include eastern

Sinai (east of E1 Arish, N1kh1, and St. Catherine).

Plus 60 bed facility under construction in [1 Tor in 1983.

Peak capacity in kilowatts.

Annual generating potential in megawatt hours.

Source: 19B1 Survey by Consultant. Also see Section 3.2 of Volume VI.
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Electric Power Generation - 1981

No. of Average
Rated Houses or Oai ly

No. of Capacity Buildings cons~)tion

Community Generators (HJ) Served (kWh

North Sinai. Subtotal 19 9,807 11•588 ~!475
-

E1 Ar;sh 7 8,305 10.280 35,000
Bir El Abd 1 145 250 85
Negil a 1 58 250 180
Rabaa 1 90 35 200
Romana 3 210 150 690

Baloza a 2 149 281 390
Gil bana
E1 Qantgra 2 750 316 2.480
Gifgafa
El Hasana a 1 50 lOb 150
Sir El Thamada --b
Nakhl 1 50 16 300
E1 Shatta

.South Si na; • Subtotal 17 22.825 981 3.250

Ayun Musaa
Ras Sudr 4 1.000 531 1.180
Abu Zen;ma~ 3 21.000
Abu Rudeis
Feiran Oasis 1 30 110 180
St. Catherine 4 300 200 1.440

E1 Tore 5 495 140f 450

TOTAL 36 32.632 12.569 42.725
-- == ===== ------ =====;:_.-----

aNo public electrical service provided to commun·ity.
bGovernment guesthouses.
cThree 7-megawatt gas turbine generators, inoperative.
dApproximatelY 25 percent of the community is provided with
electricity by private companies.

tEl Tor has two additional generators (rated capacity, 515 kilowatts)
that are not used.

flncludes 120 guesthouses.

SOURCE: Canal·Electricitv Distribution Company (CEDCO)



North.Sinai
Exlsting Electrical Generating System

1981

Rated Actual
Capacity Capacity

Location (kilowatts) (kilowatts)

EI Ariah Z x 3,2.00 5,000
3 x 460 900

500 400

2.5 2,0

SUBTOTAL (EI Arish) 8,305 6,32,0

EI Hasana 50 30

Nakbl 50 30

Bir EI Abd region

Bir EI Abd 145 110

El Hezba 58 35
91 91

NeBila 58 40

Rabaa 90 72,

Qatia 33 33

New Romana Zx 12,0 2,40

Old Romana 90 70

Baloza 91 91
58 45

Other sites 58 90

91 91

64 50

SUBTOTAL (Bir EI Abd region) 1,167 1,058

TOTAL 9,572, 7,438

SOURCE: Technical Office of the North Sinai Governorate.
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CEDeo Pro~cted Power Requirements for North Sinai
. by r,oad Category (kilowatts)

1981-1990

Projected Power Requirement Through Through Through
by Load Category 1982. 1985 1990

Tourism and hotels (letter from
Deputy Minister of Tourism) 3,000 30,000 42.,000

Ministry of Health 150 300 400

Military and other national security 1,500 1,900 1,900a

Ministry of Industry (EI Maghara project) ·400 2.,000 2.,OOOa

Training centers ZOO 400 400a

Private sec;tor projects 1,500 1.,000 6,000

Ministry of Irrigation (poultry,
canning, livestock at El Arish) 1,500 1,500 3,000

Town of Bir EI Abd 300 500 800

Industrial schools at EI Arish ZOO 300 300a

Ministry of Supply (corn grinding
600a

and bakery at El Arish) 400 600

Ice-production units at El Arish 500 1,000 2.,000

Other ice-production units and
governmental food shops 300 300 300

Ministry of Development--Housing 1,500 2.,500 2.0,000

Ministry of Development--Land reclamation 2.,000 4,400 30,000

TOTAL 13, ·150 47,700 109,700
~-.~

-~-'"

aAssumed values, no estimate provided.

Source: Primary Study for the Electrical Projects Required
for the Development of the North and South Sinai
Governorates (Cairo: Ministry of Electricity and
Energy/Canal Electricity Distribution Company,
August 1981).
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CEDCO Projected Power Requirements for South Sinai
by Load Category (kilowatts)

1981-2000

Projected Power Requirement Through Through Through
by Load Ca~egory 1982. 1985 1990

Tourism and hotels (lett.er from Deputy
Minister of Tourism) 1,000 Z,OOO 2.,000

Ministry of Health 100 150 150

Training centers (Ministry of Industry) 100 200 2.00£1
A

Private sector projects 800 1,2.50 4,500

Ministry of Higher Education ZOO ZOOR ZOOa

Ministry of Supply (corn grinding
300aand bakery) 2.00 300

Ice-making and governmental food shops 300 600 ~,500

Ministry of ~~~velopment--Housing 1,500 2.,500 Z:O,OOO

Ministry of Development--Land reclamation 2.,000 5,600 30,000

TOTAL _6,2.00 12,800 59,850

Power requirements for Sinai
Z.O,OOOaManganese Company 20,000

aAssumed values, no estimat2 provided.

Source: Primary Study for the Electrical Projects P.equired
tor the Development of the North and South Sinai
Governorates (Cairo: Ministry of Electricity and
Energy/Canal Electricity Distributi.on Company,
August 1981}.
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Essential DistrIbution Network Requirements
North Sinai (October 1980 to June 1982,)

Project

Installation of a generating station (two 900-kilowatt
diesels) at Romana Village, including step-up transformer
and II-kilovolt distribution network

Installation of Il-kilovolt transmission line from east
to sout~ ~f Romana (420 kilometers), including pole trans
formers and ca.binets

Installation of electric generating station (three 900
kilowatt diesels, two ISO-kilowatt dieselG) at Bir EI Abd,
with st,;p-up transformers and distribution network

Installation of II-kilovolt transmission lin!'!, from east
to west of Bir EI Abd (50 kilometers), including pole
transformers and cabinets

Construction of a new EI Arish generating station,
temporarily with one '7.S-megawatt and one 5-megawatt
gas turbine with distribution network

l'lstallation of II-kilovolt transmission line plus
cables (75 kilometers) and txoan,sformers in El Arish

Installation of four small generating stations at Bir El
Thamada, Gifgafa, Nakhl, and Hassana (two 75-kilowatt
and two 150-kilowntt units), including switchboard and
step-up transformers

Installation of low-voltage electric network in various
villages and towns 1(750 kilometers), including internal
network and street lighting

Cost
(thousand LE)

950

900

1,950

1,000

5,000

1,500

ZOO

6,000

17,500

Source: Primary Study for the Electrical Projects Required
for the Development of the North and South Sinai
Governorates (Cairo: Ministry of Electricity and
Energy/Canal Electricity Distribution Company,
August 1981).
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Essential Dlstribution Network Requirements
South Sinai (October 1980 to June 1982.)

Improvements to present electric generating station
at St. Catherine (two 900-kilowatt and two 150
kilowatt units), complete with step-up transformer

Development of generating station in Feiran Oasis
(two ISO-kilowatt units) and switchbou'd

Development of present generating station at Ras Sudr
(three SOO-kilowatt units)

Inst~llation of two 900-kilowatt units in Abu Rudeis,
including transformers and switchboard

Installation of four SOO-kilowatt units in EI Tor,
including transformers and switchboard

Installation of II-kilovolt transmission line from
generating stations, for ZOO-kilometer total length,
including transformers and cabinets

Installation of low-voltage electric transmission
lines for street lighting and internal network

TOTAL

Cost
(thousand LE)

1.050

100

900

950

1 1,2.00

4 vOOO

Source: Primary Study for the Electrical Projects Required
f or the Developme·n·t of the North and South Sinal
Governorates (Cairo: Ministry of Electricity a~d
Energy/Canal Electricity Distribution Company,
August 1981).



SUBREGION/SETTLEMENT

A. SUEZ CANAL (NW)

Ayun Musa
Ba10za
E1 Qantara
E1 Shatt
E1 Tei1a

Gilbana
New Mit Abu1 Kom
Port Fouad

Sources of Fetro1eum Fuels

Main Source of
Gasoline, Diesel Fuel,

and Kerosene

Suez
Romana
E1 Qantara West
Suez

N/A

E1 Qantara
N/A
N/A

Hain Source
of Butagas

N/A
N/A

ISl'flailia

N/A
N/A

N/A
N/A
N/A

B. MEDITERRANEAN (NE)*

Abu Aweig11a
Bir E1 Abd a
Bir El Thamada
Bir E1 Therned
E1 Arish

E1 Hasana
£1 Kuntilla
£1 Mazar
E1 Quseima
Gifgafa

Nakh1
Negila
Qatia
Rabaa
Rafah

Romana
Sheikh Zuwayid

C. GULF OF SUEZ (SW)

N/A N/A
air E1 Abd E1 Arish

N/A N/A
N/A N/A

E1 Arish E1 Arish

E1 Arish £1 Arish
N/A N/A
N/A N/A
N/A N/A

E1 Arish N/A

£1 Arish £1 Arish
Romana Isrr.ai1ia or Arist

N/A N/A
Rorrana £1 Arieh

N/A N/A

Romana N/A
N/A N/A

Abu Rudeis
Abu Zenima
£1 Tor
Feiran Oasis
Ras Misa11a

Ras Sudr
St. Catherine

o. GULF OF AQABAH (5E)

Dahab
Nebq
NU\o/eiba
Ras Taba
Sharm £1 Sheikh

Abu Rudeis
Abu Rudeis
E1 Tor or Suez
St. Cath or E1 Belayim

N/A

Ras Sudr
St. Catherine

N/A
N/A
N/A
N/A
N/A

Suez
N/A
N/A

Suez
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A

*1 nc1udes Uplands
N/A No reported use of energy fuels.

Source: Infrastructure Survey by Consultant, May-June 1981.
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,Estimated Daily consumption Rates
of Petroleurr. Fuels

by Subregion and Settlement
(11 ters)

SUBREGION/SETTLEMENT 1981 Gasoline Diesel Kerosene Butagas

A. SUEZ CANAL (NW), Subtotal 2,040, 5,400
•

2,960
•

200-
Ayun Musa
Baloza
E1 Qantara
E1 Shatt
El Tei1a

40
400

2 ,000 .-5 , 000

N/A N/A

60
750

1,000
150
N/A

200

N/A

N/A N/A
N/A N/A

13,400 28,270

Gl1bana
New Mit Abu1 Kom
Port Fouad

B. MEDITERRANEAN (NE &UP), Subtotal
Abu Awelgila
Bir El Abd a
Bir E1 Thamada
Bir El Themed
E1 Arish

El Hasana
El Kuntilla
E1 Mazar
E1 Quseima
Gifgafa

Nakhl
Negi1a
Qatia
Rabaa
Rafah

Romana
Sheikh Zuwayid

C. GULF OF SUEZ (SW), Subtotal

Abu Rudeis
Abu Zenlma
E1 Tor
Feiran Oasis
Ras Misalla

Ras Sudr
St. Catherine

N/A
500

N/A
5,200

1,500
N/A
N/A
N/A

1,800

1,600
600
N/A
200
N/A

2,000
N/A

4,900

1,000

1,500

N/A

2,200
200

N/A

N/A
16,000

2,000
N/A
N/A
N/A

120

N/A
150
N/A

10,000
N/A

P, 309
2,000

2,000
1,000

N/A

3,000
300

1,000
N/A
N/A

14 c60q

N/A
1,000

N/A
4,100

1,000
N/A
N/A
N/A

3,000

4,500
200
N/A
300
N/A

500
N/A

2 c61q

400
1,000

500
200
N/A

450
60

N/A
N/A

i2§.

N/A
50

N/A
345

N/A
N/A
N/A

10
3

N/A

N/A

. N/A

2

4
N/A

D. GULF OF AQABAH (SE), Subtotal

Dahab
Nebq
Nuweiba
Ras Taba
Sharm El Sheikh

TOTAL

aNa reported use of energy fuels.

NL~

N/A
N/A
N/A
N/A
~

20,340

N/A,

N/A
N/A
N/A
N/A
N(~

41,970

~

N/A
N/.
N/A
N/A
~

20,170

~

N/A
N/A
N/A
N/A

!!LA
614

Source: Infrastructure Survey by Consultant. May-June 1981.



IN-TR-l
Approximate Distance Between Principal Sinai Settlements

and Cairo. Ismai1ia. and Suez
1981

(kUometerD)

LecatlOD

Abu Rudeis-Abu Zenlma
-Blr £1 Abd
-BIr £1 Thamada
-Cairo
-El Arlab
-El Huana
~El Qantara Ealt
-El Tor
-Feiran Oula
-GUida
-Nakhl
-St. CatherlDe
RR... Sudr
-llmailla
-Suez

Abu Zenlma-Blr El Abd
-51r El Thamada
-Cairo
-El Arlah
-El Huana
REI Qantara Eut
-El Tor
-Feiran Oula
-GIfgafa
-Nakhl
-St. CatherlDe
-Ru Sudr
-Ismailla
-Suez

51r El Abd-5lr El Thamada
-Cairo
-El Arlab
-El Huana
-El Qantara Eut
-El Tor
-Feiran O.lla
-GUgda
-Nakhl
-St. CatherlDe
-RI\I Sudr
-Ismailla
-Suez

Bir EIThamada-Calro
-El Arlah
-El Huana
-El Qantara Eut
-EI Tor
-Felran Oa.la
-Olfsafa
-Nakhl
-St. Catherine
-Ru Swho
-JamaUla
-Suez

C.lro-EI ....rlab
-EI Hanna
-EI Qantara Ea.t
-EI Tor
-Fclran Oa,l.
-GUida
-Nakhl
-St. Catherine
-Rat Sudr
-!sm.IUa
-Suez

Dlatance
_J!!!L

Z6
346
Z07
Z87
380
Z54
no
95
75

Z49
U8
120
97

Z24
153

3Z0
181
Z61
354
ZZ8
244
121
101
223
ZOZ
146
71

Z08
lZ7

Zl1
Z3Z
78

164
76

441
421
197
ZU
466
Z49
11Z
193

Z47
133
41

163
30Z
zaz
4Z
3Z

327
110
127
9.

310
291
156
38Z
361
205
2.56
407
190
12,0
134

Locatlon

EI Arlah-El Huana
-El Qutara Eut
-EI Tor
-Felran Oula
-GUsafa
-Nakhl
-St. CatherlDe
-Rat Sudr
-Ismailla
-Suel

El Ha,ana-EI QantU'a Eut
-El Tor
-Feltan Oula
-GUsafa
-Nakhl
-St. Catberlne
-Ru Sudr
-lamailla
-Suel

EI Qantara Ea.t-EI T~r
-Feltan Oalla
-GUida
-Nal-lthl
-St. CatherlDe
-Ru S~<tr

-lamailla
-Suez

El Tor-GUgda
-Felran Oul •

-Nakhl
-St. CatherlDe
-Ra. Sudi'
-lamailla
-SUlll

Glfiafa-Felran Oalla
-Nakhl
-St. Catherine
-Ru Soo,
-lamallla
-Suez

Nakhl-Felran Oa,la
-St. Catherine
-Ru Sudr
-lamalUa
-SUel

Felran Ollila-St. Catherine
-Ru Sudr
-lamallla
-Suel

St. Catherine-Rat Sudr
-lamama
-Suel

Rna Sudr-l1maiUa
-Suel

DiAtance
(km)

86
154
..85
455
1241
150
5tlO
283
190
ZZ7

Z07
3.9
32.9
86
64i

~7"
157
171
1411

365
345
121
195
390
173
30

117

3....
3M
3Z3
4109
192
329
248

3241
7"

369
152
85

136

303
348
131
203
122.

389
In
30fj
ZZ8

217
354
2.73

137
56

81
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ALTERNATIVE CROSS SECTIONS FOR PRIMARY ROAOS
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Illustrative Highway Design Criteria
Design Class by Terrain

A B C D E

Design ElemenJ Flat RQlling Flat _~oJlj_ng Flat Roll i ng Flat Rolling Flat Rolli ng

ADT~/ on opening (mixed traffic) Over 2,000 1,000 to 2,000 400 to 1,000 50 to 400 Under 50
Design speed (km/h) 100 90 95 80 90 80 80 65 60 40
Surfacing width (m) 7.3 7.3 7.0 7.0 6,7 6.7 6.0 6.0 4.5 • 4.5
One shoulder width (m) 3.0 3.0 2.4 2.4 2.0 2.0 1.5 .15 1.0 1.0
Width between bridge parapets (m)

200-m long or longer 13.3 13.3 11.8 11.8 10.7 10.7 9.0 9.0 4.0 4.0
less than 20-m long 9.3 9.3 9.0 9.0 8.2 8.2 7.7 7.7 4.0 4.0

Stopping sight distance (m) 160 135 150 115 135 115 115 80 70 40 ....
....-

Passing sight distance (m) 670 600 635 530 600 530 530 420 380 240
I
-;

Maximum gradient (%)EY
;;0

::z: 4.0 5.0 4.0 5.0 5.0 6.0 7.0 6.0
J

I 6.0 8~0 w-!".) Horizontal curve minimum radius (m) 345 280 310 210 280 210 210 135 115 50
Vertical curve IK I value

Crest curves 128 91 113 66 91 66 66 32 25 8
Sag curves 38 31 35 25 31 25 25 16 13 6

Secondary Roads Tertiary Roads Local Roads
Rural right-of-way width (m) 60 40 30
Rural minimum distance of services

from center line of road (m) 25 15 10

!I Average Daily Trips.
P.! Maximun gradients may be exceeded by 11 on short lengths of road.
KEY: A. B, C, etc. represent design-class. A being higher than B. etc•• because of higher traffic volumes--that is

to say, a higher average number of daily trips (ADT).
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COMMUNITY WATER SUPPLY FOR 21 PLACES, 1981

Domestit Water Sources

Average
Tota1Quantity Daily

No. of No. of Dellvered by Domestic Stora!je
ConsumptionWells in Use Public Tank Truck Consumption ca~ac1 ty

(m3/day)Swee t BraCTISl1 Faucets (mJ/dIlY ) (m3/day) m3)
SUBREGION/SETTLEMENT
A. SUEZ CANAL

1 1 0.0023 0.012Ayun Musa
4 25 25Ba 10 2a
4 1,000 10 0.200El Qantara

2 0.004E1 Shatt
!/ 24 0.005Gilbana 21

B. ME 01 TERRAN£AN

16 16 0.0011 0.040Bir £1 Abd
1 !I 24Bir £1 Thamada

7,000 500 0.100El Arish 12 2 1
12 0.0041 24 24El Hasana

2 96 0.024Gi fga fa

2 4 4 32 0.0!>3Nakhl 2
28 0.016Negfla 10 2B

0.0133 16 16Ra~ila 3
16 0.009Romana 4 16

C. GULF OF SUEZ

Abu Rudeis.f/ 8 8 0.002
4 4 60 0.002Abu Zenima

13 5 4 700.QI 500 0.318£1 Tor 3
250 25 0.167Feiran Oasis 4 14

O.OOBRas Sudr Q/ !!./ 40 40
0.0256 50 250St. Catherine &.

D. GULF OF AQABAH£/

29 57 30 186 9,328 1.389 0.056TOTAL

~/Unknown.

Q/Ras Sudr has 46 wells -- 32 for agriculture and 14 for domestic use.
f/Abu Rudeis also receives potable water by ship.
1/[1 Tor exports water to Sharm E1 Sheikh.

~/Consu1tant had no access to eastern Sinai when these data were
collected.

SOURCE: Derived from Working PaperNo. 33) submitted in April 1982.



Me(iica1 Facilities
1981

S1B REGION/SETTLEMENT

A. SUEZ CANAL (NW), Subtotal
Ayun Musa
Ba10za
E1 Qantara
El Shatt
Gilbana
New Mit Abu1 Kom

B. MEDITERRANEAN (Nr/Up), Subtotal
Abu Awe i gil a
Bir E1 Abd
Bi r El Thamada
E1 Arish
El Hasana

El Kuntill a
El Mazar
£1 Quse;ma
Gi fgafa
Nakhl

Negila
Qatia
Rabaa
Rafah
Romana
Sheikh Zuwayid

C. GULF OF SUEZ (SW), Subtotal
Abu Rudei s c/
Abu Zea}ma-
El Tor-
Fe iran Oas i s
Ras Mi sa 11 a

Ras Sudr
St. Catherine

D. GULF OF AQABAH (SE~, Subtotal
Dahab
Nebq
Nuweiba
Ras Taba
Sharm E1 Sheikh

TOTAL

Hospitals

1
0
o
1
o
o

N/A

2
N/A
o
o
2
o

N/A
N/A
N/A
o
o
o

N/A
o

N/A
o

N/A
4

1-
o
1
o

N/ J\

1
1

N/A
N/ J\
N/A
N/ J\
N/A
N/A

7

Beds

16
o

o
16
o
o

N/A

64
NTA

o
o

64
o

N/A
N/A
N/A
o
o
o

N/A
o

N/A
o

N/A
33

-4
o
6
o

N/A
12
11

N/A
N/A
N/A
N/A
N/A
N/A

113

Health
Centers

o
0
o
o
o
o

N/A

4
N/A
o
o
4a/
o

N/A
N/A
N/A
o
o
o

N/A
o

N/A
o

N/A

o
o
o
o
o

N/A
o
o

N/A
N/A
N/A
N/A
N/A
N/A

4

Hea1th
Un; ts

2
-aT
T
1
o
o

N/A
7

N/A
1
o
bl
I

N/A
N/A
N/A

1
1

1
N/A
1

N/A
1

N/A
4

o
o
1
1

N/A
1
1

N/A
N/A
N/A
N/A
N/A
N/A
13

~/In addition to four public health center's, El Arish hils 19 private clinics.
Q/Ambulance center .

.f./Medical facility provided by Sinai Manganese Company.

d/Sixty bed unit in Five-Year Plan.

Source: Infrastructure Survey by the Consul tant, May-June 1981.

I------,.----------------------~-----



IN-SO-4

STUDENT/TEACHER AND STUDENT/CLASSROOM RATIOS
FOR PRIMARY SCHOOLS, BY GOVERNORATE, 1980

GOVERNORATE STUDENT/TEACHE R STUDENT/CLASSROOM

Cai ro 34.3 40.3
Alexandria 33.7 43.4
Port Said 16.6 38.8
Ismailia 34.3 41.3
Suez 34.6 39.1

Beheira 32.4 42.2
Gharbi a 30.9 40.5
Kafr El Sheikh 32.8 40.9
Menoufi a 36.6 39.3
Qa lyubia 42.1 42.2

Daki ~ 1ia 32.2 38.8
Dam': etta 33.0 38.8
Sharki a 34.7 40.1
Giza 43.5 43.6
El Fayoum 29.6 37.8

Beni Suef 26.9 35.6
Minia 25.1 36.5
Ass ui t 32.2 39.7
Sohag 25.4 36.9
Qena 29.2 36.4

Aswan 30.9 38.7
Matruh 25.6 30.9
New Vall ey 19.0 28.2
Red Sea 21.1 33.6

North 5i nai 26.7 39.1
South Sinai 8.1 13.3

SOURCE: Ministry of Education data in Egypt: Urban Growth and Urban Data
Report prepared as part of the National Urban Policy Study by
PADCO for the Advisory Committee for Reconstruction, Ministry of
Development, Government of Egypt, U.S.A.I.D. Grant No. 263-0042,
page 98.



IN-SO-5

LEVEL/TYPE

NORTH SINA I
PRUlARY
PREPARATOR'{

GENERAL SECONOARY
TECHNICAL SECONOAR'{

TOT A L

UNIVERSlTP

NUMBER OF STUDENTS, TEACHERS, CLASSROOMS ANI> SCHOOLS

BV GOVERNOIlA rE~ 1880

STUDENTS TEACHERS CLASSROOMS SCHOOLS
STUDENT/TEACHER STUDENT/CLASSROOM

RATIO RATIO

10.1.80 393 268 JO 26.1 3~. I

2.832 117 .71 7 2l..2 1.0.0

1.90 100 5J t. 19.t. 36.7

298 37 9 2 8.0 33. I

15.553 6t.7 1.01 0 2t..0 38.8

SOUTH SINA 1

PRIMARY
PREPARATORY
GENERAL SECONDARY
TECHNICAL SECONDARY
TOT A L

UNIVERSITY·

1.061
31

21

1.113

131
21

6

158

60

3

I

6t.

27

I

28

8.1 13.3

2'.6 10.3

3.5 21.0

7.5 13.3

• • 1978 Censu •. NOTE: Cairo UniverSity figures Are Included In Giza due to !I' loc.lio~ wlthtn the
adminlslrallve boundaries of Giza Governorate.

Source: Ministry of Education data in fgYRt: Urban Growth and Urban
Data ReRort prepared as part of the National Urban Policy
Study by PADeO for th e Advi sory Commi t tee for Reconstruct ion,
Ministry of Development, Government of Egypt, U.S.A.I.D.
Grant No. 263-0042, p. 98.



IN-SO-6

Higher Education Facilities and Enrollments - 1981
Secondary Schools College/Tech. Schools

Fac'tiL~ Rms Enrolled Total Fac1ties Rms Enrolled Total
M F ~ F

E1 Arish 3 46 900 499 1399 3 20 449 301 750
Rabaa 1 14 240 54 294
Ras Sudr 1 3 48 12 60
E1 Qantara 1 3 45 57 102

TOTAL 5 63 1188 565 1753 4 23 494 358 852
--- === ==== --- ---- -- --- --- === ====

NOTE: Secondary school enrollments equal 1 percent of popul~tion.

College enrollments equal one-half of 1 percent of po~ulation.

SOURCE: Settlements Survey by Consultant, June 1981.

IN-I?



IN-SO- 7

Religious Buildings and Public Meeti~g Places
by Subregion and Settlement

1981

No. of No. of No. 0 f Pub1i c
SUBREGION/SETTLEMENT Mosgues Churches Mee tin 9 Ha 11 s

A. SUEZ CANAL, Subtotal 7 1 2

Ayun Musa
Baloza 1
El Qantara 4 1 2
Gi 1bana 2

B. ME 01 TERRANEAN , Subtota1 23 1 11- --
Abu Aweigila 2 3
Bi r E1 Abd
Bi r El Thamada
El Arish 15 1 4
El Hasana 1 2

Gi fga fa
Nakhl 1 2
Negila 1
Rabaa 1
Romana ')

--

C. GUL F 0F SUE Z, Subto ta1 11 3 3-
Abu Rudeis 1
Abu Zenima 1 1
El Tor 4 1 1
Feiran Oasis 3 1

Ras Sudr 1
St. Catherine 1 1 1

Source: InfrastrJcture Survey by Consultant, May-June 1981.



REFERENCES: INFRASTRUCTURE

The single most useful source t full of relevant, quite comprehensive,
well presented information is Egypt: Urban Growth and Urban Data Report,
prepared as part of the National Urban Policy Study (NUPS) by PAOCO for
the Advisory Committee for Reconstruction, Ministry of Development t Govern-
ment of Egypt, under U.S.A.I.D. Grant No. 263~0042 (July 1982). Companion
volumes of NUPS contain additional data.

other infrastructure references are listed below under three major
headings -- Energy, Settlements and Housing, and TransportGtion.

ENERGY

Joint Egypt/U.S. Report on Egypt/U.S. Cooperative Energy Assessment, DOE/
lA-0002 (U.S. Department of Energy, April 1979).

Maghara Coal Project Report 0.' Reserves and Relevant Ge<?!2gy (Cairo: Powell
Duffryn Technical Services, Ltd., for the General Organization for Indus-
trialization, May 1966).

Primary Study for the Electrical Projects Required for the Development of the
North a.id South Sinai Governorates (Cairo: Ministry of Electricity and
Energy/Canal Electricity Distribution Company, August 1981).

Research and Develo ment Authorit Re ort (Israel: Applied Research Institute,
Ben Gurion University, August 197 .

World Bank Report on Cairo Gas Distribution Project (April 1981).

Of these, the report of the joint V.S./Egyptian assessment was probably the
most important as a general overview of the Egyptian energy challenges-
accommodating the elements of rescurces, national requirements, development
time, and investment capital into a workable development plan. The assessment
included analyses of costs and material and labor requirements for various
development strategies built around a variety of emphases upon alternative
energy sources, especially in the electric power field.

Also useful for general information on solar energy were the two volumes
listed below.

Helwa, N., "Desalination of Solar Energy," Proceeuings of the German-Egyptian
Workshop on Solar Collectors (Cairo: Supreme Council of New and
Renewable Energy, 1981).

Kreith, Frank, and Jan F. Kreider, Principles of Solar Engineering (McGraw-Hill,
1978).



--SETTLEMENTS AND HOUSING

£1 Hamamsy, Laila, and Jeannie Garrison, eds., Human Settlements on New Lands:
Their Design and Development (Cairo: Social Research Center of the
American University in Cairo, 1979).

Final Technical Report, Ismailia Demonstration Projects, Vol. 3 (Culpin &
Partners, for the Ministry of Health and the Governorate of Ismailia, 1978).

Goethert, R., et al., "Alternative Physical Planning Framework, II The Housing and
Construction-Industry in Egypt: Interim Report (Cairo: Cairo University/
Massachusetts Institute of Technology, Spring 1979).

Housing and CommWlity Upgrading for Low-Income Egyptians: Reeort of the
Joint Housing and CommWlity Upgrading Team (Cairo: Ministry of Housing
and Reconstruction and Ministry of Planning/U.S. Agency for International
Development fUSAIn), August 1977).

Informal Housing in Egypt (Cairo: Abt Associates, Dames & Moore, and the
General Organization for Housing, Building, and Physical Research, for
USAID, January 198Z).

Primary Study for the Electrical Projects Required for the Development of the
North and South Sinai Governorates (Cairo: Canal Electricity Distribution
Company, Ministry of Electricity and Energy, August 1981).

Proceedings, Seminar on Core Housing and Sites and Services Projects for Low
J!1~ome Groups (Cairo: Cairo University/Massachusetts Institute of Techn91
ogy" January 1979).

Sainai, Balwant Singh, Building -in Hot-.l;)ry Climates (Chichester, U.K.: John
Wiley and Sons, 1980).

Shafiz, ZaJda, and R. Goethert, "Housing for the Low Income and Informal
Sector,· The Housing and Construction Industry in Egypt: Interim Report
(Cairo: Cairo University/Massachusetts Institute of Technology, Spring
1979).

Structure Plan for Suez Governorate: Potentials! ~olicies, Plans, and Pro~
(Norconsult/MECO, for the United Nations Development F-rogram (UNDP),
the Ministry of Housing, and the Governorate of Suez, 1979).

Sudra, Tomasz, "The Case of Ismailia, Egypt: Can Architect and Planner Usefully
Participate in the Housing Process, II 9pen House, Vol. 5, No.1 (Eindhoven,
The Netherlands: SAR, 1980).

Su",z Canal Regional Plan (Cairo: Tippetts-Abbett-McCarthy-Stratton (TAMS),
for the Ministry of Housing and Reconstruction and UNDP, 1976).

Tadros, Helmi, Rural Settlement in Egypt's Reclaimed Land: An Evaluation of a
Case Study in the Northwestern Nile Dl:dta, Monograph Four of the Cairo
Papers in Social Science (Cairo: The American University in Cairo, March
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Tenth of Ramadan Master Plan, New Industrial City (Cairo: SWECO, for Min:istry
of Housing and Reconstruction, 1976).

The National Urban Policy Study: Working Paper on Urban DevelopD~
Standards and Costs (Cairo: PADCO, Inc., for the Ministry of Development
and USAID, 1980).

Turner, Alan, ed., The Cities of the Poor (St. Martin's Press, 1980).

Water Master Plan, Technical Report, UNDP-EG Y/73/024 (Cairo: UNDP and the
International Bank for Reconstruction and Development (IBRD) Ministry of
Irrigation, 1981). ' ·

Also useful is The Development Potential uf New Lands S8ttlement in
the Tropics and SUb-Tropics: A Global State of the Art Evaluation with
SRecific EmRha.?is on PoliSL!-!!!plications by Thayer Scudder, which will-be
published in book form by the Johns Hopkins University Press in 1985.

TRANSPORTATION

All You Need to Know About Coal (Sprague Energy).

Brademayer, B., F. Moavenzadeh, and M. J. Markow, "Road Network Analysis for
Transportation Investment in Egypt, II Transportation Resear.£~ Record,
No. 702 (Transportation Research Board, Nadonal Academy of Sciences,
1979).

Cooper, L., Reports on Roads and Transport Planning in Tropical and Subtropical
Countries (United Kingdom: Transport and Road Research Laboratory,
1929).

Con, F. W., A Review of Highway Design Practices in Developing Countries (May
1975).

Conversion of Coal at the Brayton Point Power Plant in Somerset, Massachusetts
(New England Energy Task Force, October 1978).

Draft Northeast Regional Environmental Impact Statement Re the Potential
Conversion of Forty-Two Powerplants From Oil to Coal or Alternate Fuels
(U .5. Department of Energy, October 1981).

Impac t of Rural Roads in Liberia, Project Impact Evaluation Report No.6
(U.S. Agency for International Development (USAID), June 1980).

"Low Volume Roads," Transportation Research Record, No. 702 (Transportation
Research Board, National Academy of Scie:1ces, 1979).
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F. ECONOMIC ACTIVITIES (EC)



EC-F$-l

Investments by Mini:.try for North and South Sinai, Summary
1982/83 - 86/87 P1an

Number of Amount LE Percent
f.1 in is t ry Proj ects (mi 11 ion) di s tri buti on

TOTAL*" 268 441. 1 100.0--
Agric u1t ure 15 6.5 1.5
Industry and Mining 8 46.7 10.6
Petroleum 3 34. 1 7. 7
E1 ect ri ci ty and Energy 3 23.8 5.4
Supply 10 24.4 5.5

Development 75 168.8 38.3
Education 2 13.0 3.0
Ci vil Avi ati on and Tour; sm 4 10.4 2.4
Health 12 6. 'I 1.4

Governorates 88 88.1 20.0

Others (12 t~inistries or 48 19.2 4.2
Agencies **)

* Of which 155 projects, valued at LE 237.8 million are in North Sinai
and 133 projects (LE 203.3 million) in South Sinai.

** Each with less than 1 percent of the total

Source: Ministry of Planning, February 1983. These figures had not
been approved by the National Assembly when this report was
written.



EC-F$-2

Allocation of Development Exoenditures to Sinai by Sector t

Summa ry 1982/83 Budget

TOTAL

Agric u1t ure
Irrigation
Indus try
Petroleum
Electricity

Transport
Utilities
Se rvi ces
Housing
Others

Amount
(L E mi 11 i on)

83.8~

2.8
4.4
8. 1
5.0
9.8

24.2
16.7
8.2
3.8*
0.8

Percent
Distribution

100.0

3.3
5.2
9.8
5.9

11.6

29.0
20.0
9.7
4.5
1.0

* In addition LE 9.5 million is allocated for Housing Loans.

Source: Ministry of Planning, February 1983



EC-F$-3
Data on Some Businesses in E1 Arish ft 1982
" .

I1P.e of- Business

Car repaira

H,erdware storeb

Olive oil
productionb

Transportd
company

Tile/brick
manufacturing/
contractinge

Clothing manu
facturing b, f

Farm (vegetables,
fruit)

Need 1e\'Jork
program

Hote 11
restaurantg

Narket

All of North
Sinai

All of North
Sinai

All of North
Sinai

50% loca"l
50% Cairo &
Su~z Canal

75% E1 Arish
?fi% North

Sinai

25% El Arish
75% Cairo &
Suez Canal

Local

Cairo

Local
(visitors)

Invest
ment
(LEl Staff

30,000 5

24,000 6

120,000 gC

65,000 2
(1 truck)

40,000 35
(r·lanufr)
100,000
(contr)

50,000 31

2,500 14

5,000 3

10, 000 7
(restaurant)

7,000
(hotel)

Wages

%profit on repairs

L.E 40/mo

l.E 2-3/da~y

LE 60/mo

LE 30/rno unskilled
l.E 40-l00/mo tilemakers
l.E 100/mo brickmakers

LE 28/mo assistant tailor
LE l20/mo manager

LE 1~5/day unskilled
l.E 8/day skilled

LE 55/mo or LE l/piece

LE 15..40/mo unskilled
(plus tips)

LE 200-400/mo skilled

a Some labor from Nile Valley
b All local labor
C October to December only
d Annual sales of LE 3,000 to 3,500
e 50 percent of labor from Upper Egypt
f Annual sales of LE 58,000

9 SO percent of labor from Cairo
,---'----------

Source: Settlement Survey by Consultant (1981); see Working Paper No. 14



EC-AG-l

Agricultural Organizations in Northern Sinai, 1981

Organi zati ons

Wadi E1 Arish Agricultural
Cooperati ve

Agricultural Cooperative for
Vegetable &Fruit Production

Bir El Abd Cooperative

E1 Salaam Cooperative

Agricu1tYra1 Directorate -
North S'j nai Governorate

- Agricultural Extension
Servi ce

- Animal Production Dept.

- Green Revolution
Authority

- Principal Bank for
Development and Agricul
tural Credit (PBDAC)

Akkaria Company

Arab Contractors

Governorate of Ismailia

ISMAMEX

Size and Functions

350 member-families cultivate 3.600 feddans.
Distr'ibutes animal feed. ferti Hzers. in
secticides. Markets dates and olives.

400 members (some also in above coopera
tive). Seasonal activities - auctions of
dates and olives. olive oil.

Se11s dates.

344 feddans.

Agricultural extension. veterinary services.
land tenure~ legal affairs. statistics. pest
control. Field offices E1 Arish. Bir E1
Abd, 1::1 Hasana. Nakhl. Sheikh Zuwayid.
Rafah. 100 staff.

10 feddan demonstration farm: vegetables,
seeds. nurseries. Approves ferti 1izer
requests. Supervises pest control.

Construction. management of poultry farms
and livestock feed lots.

Drills wells. provides technical assistance.
distributes seedlings. 200 staff in E1
Ari sh.

Loans for livestock. poultry, and fishing
operations, tractors and trucks; warehousing;
distribution of fertilizers i maintenance
of irrigation systems.

Operates Hero Village reclamation site.

Operates New Mit Abu1 Kom reclamation site.

Suppor'ts the Youth Fa nns in East Bi tter Lakes

Exports fruit and vegetables from Ismailia
Governorate; branch at Sarahillm

Source: Conversations with officials of the North Sinai Governorate and
other field interviews.
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EC-AG-2

(B) Irrigated Crops in Sinai

Quantitt1Feddans Locati on COlllllents

01 i ves 700 E1 Arish~ Used for pickling and oil. Traditional
Ein Guderat low density planting (40 trees/feddan).
near E1 Young trees intercropped. Basin irriga-
Quseima tion. Groundwater.

Vegetables

Vegetables

Mixed

Vegetables,
Fruit

Oli ves •
citrus. guava,
almonds. peas.
grapes,
vegetables

Grain,
berseem, clover
vegetables.
fruit

Veg~tables,

01 i ves

400

320

200

2,850

3,630

3,000
(6,000 by
1984)

500

E1 Arish

E1 Arish

E1 Arish

Sheikh
Zuwayi d

Rafah

Hero
Vill age,
Bitter
Lakes

Youth
Farm,
Bitter
lakes

Local consumption. Tomato. marrow, cucum·
bert peppers. okra. eggplant. potatoes.
Drip irrigation. Groundwater.

local consumption. Farmers cooperative.
A variety of vegetables; also olive
trees and figs at cooperative. Drip
irrigation. Gy·oundwater.

local consumption. Olives, apricots,
apples, guava. grape-vines. Mostly
olives. Drip irrigation. Groundwater.

local consumption, surplus for export.
Mainly vegetables under plastic cloches.
Drip irrigation. Groundwater.

local consumption. surplus for export.
Drip irrigation. Groundwater.

Export to Canal Zone. Sprinkler irriga
tion, mainly center pivot. Nile water.

Export to Canal Zone. Originally over
1,000 feddans. Nile water.

Barley,
alfalfa,
peanuts, so r
ghum, beans,
sunflower

--'--'---

1 ,000
(5,000
by 1984)

New Mit
Abu1 Kom

Export to Canal Zone. First phase of
11.000 feddan land reclamation scheme.
Center pivot and drip irrigation. Nile
water.

Source: Officials of the North Sinai Governorate and field interviews.



EC-AG-3

Rainfed Crops in North Sinai

Crop

Date Palm

Barley

Berseem
Alfalfa

Wate nne1on

Castor Beans

Quantity

350,000 trees yield
ing 10,500 tonnes

650,000 trees

Variable according to
rainfall. Includes:
1»700 f~ddans Sheikh
Zuwayid; 6,000 near
Rafah. 1,200 near
Hasana and Nakhl;
1,000 south of E1
Ari sh; 100 in 'If/adi
5udr

Variable according
to rainfall

Variable according
to rainfall. Incl udes:
1,500 feddans near
Hasana and Nakhl ;
1,400 near Bir E1 Abd

Variable according
to rainfall

Location

North Coast

E1 sewhere in
51 nai

Rafah Strip
North Coast.
Upland Hasana
and Nakh 1

Scattered wadi
bE~ds

E1 Arish and
elsewhere
along North
Coast. Uplands
Hasana and Nakhl

E1 Arish and
elsewhere along
Coast

Comments

Nutritious, storable
Bedouin food; consumed
locally

Local grain and fodder

Traditional methods of
cultivation. Component
of transhumant system

Human and animal food

Used for 0; 1

Source: Officials of the North Sinai Governorate and field interviews.



Agricultural ?roduction in the El Arish Region, Oct. 79-Sept. eo

Item

Palm trees

Area.
fd

284,000

.~ Average
Yield I rT/fd

75 kg!treJ2.1

Total Pro
duction,
rT/vr

21,300 121

Local Pro
duction as

%of .y
Consumutio!1

Export

trees

f'T'l
(""),
»
G')
~

~

n.a.
n.a.

Export
80%
28%

Excess

3c!
/"

100%

55%
£'0;;;

n. a.

n.a.

480

56
640

200

4226

8315 E!
2700

"'cO1...;

n.a.

n.a.

5 "u/
15

J
6
8

8

.5

166)
180

50
80

7
80

40-
437
2100

225 V
Z.Q..Q. £/
2.525

Eggplant

Total vegetables
Total irrigated area
Barl ey (rainfed)

Watermelons (non-irri~ated)

Total agric. area

Peppers
Cucumbers

Potatoes
Zucc~lini

Olives (irrigated)
Torr.atoes

sI Consumption estiffiates from Table 1.2
. ~ ..'BI These nu~bers require verification

£! Plus about 1800 fd of rair:fed 'bar'ley and 1eOO fd of non-irrigated

waterrnelo~s in th~ Bir el Abd region.

SOURCE: Agricul tural Directorate, El A~j sh



Approximate Quantities of Vegetabl~s Consumed in El Arish. 1980

Item Origin Season

Quanti ty! J\~T(dav'

Early & Late Mid

Season Season

Estimated
Annual Con-'

surr.pti on , l:T

Tomatoes Local & Del ta J~lay-Feb 15 25 3375
pc-opper: hot Local I;:ay-Oct. 1 7 525

bell Local j;ja:y-·· Dc t. 0.1 0.2 15
Cucumbers Local & Del ta Apr-il-Ju.ne 3.5 5 300

rn
Oct.-Nov. ("')

I
:x>

Potatoes Delta All year 5 5 1825 ~
I

(J'1

Dry Oniorls Delta All year 2 2 7,38

Garlic Delta ].larch - 50 50
Zucchini Delta & Local All year 2 .3.5 640
Eggplant Delta & Local All year 1 2 .365
Green Beans Delta Feb. -t.p:-. 0.2 0.,3 10

Watermelons Delta & Local Apr.-Sept. 30 40 3000

Ttlelons Delta June-Sept. 1.5 2.3 135

Total. annual consu1r.ption (an order-of -rr.abJ1i tude estirr.ate) 10,970

SOURCE: El Arish wholesalers.



Prices of Vegetables Consumed in El Arish (pt/kg)

l'ihol esaJ. e

I'tem !\1in. "Max.

.
Retail

Min. I\jax.

Official Prices in

~l Arish. June 12.

1981
Wholesale Retail

Official Prices in
Ismailia, 'June 13 •

1981
Wholesale Retail

1atermelons 9-18a_/18-12~

Nelons 15-2051 30-3551

10-15 50-70 ·~.a.

n.a. :l.a.

large n. a.

I'Tl
(""')
I

"'Tl
~

I
~

10 12

n.a. n.a
n.a. n.a.

11 13

7 8.5
15 17

18%

28%

7%

40%

9 12 8% 5 7
11 14 37% 8 10

1) 15 6 8

n.a. n.a. 26-112 y 35-14 Y
n.a. n.a. n.a. n. a.

nla.

n. a.

n. a.

n.a. 14 17
n. a. 50 60
n. a. 12 15
16-19 13 15
n.a. 9 11
n. a. 16 20

n.a.

n.a.

n.a.

n.a. n.a.

n.a. n.a.

n.a. n. a.

8-10 13-16

5 8

5 15

small n. a.

Green beans nla.

G, 1..ic

TOIn3.toes

Zucchini:

"Potatoes
Dry Onions

~ According to quality and size.

SO'URCE: El J.rish wholesalers; Price decrees of the North Sinai and Ismailia
Supply Directorates.



Approximate ~uantities and Prices of Fruit Consumed in El Arish, 1980
Quantity, NT/day Prices in El AriGht 1980 Cpt/kg)

Early & Mid- Wholecale Retail

Late Season l\iin. Max. Min 0 rr,ax.

Estimated
Annual

Consumption, ~1'

Season
Item Origin Season

Grapes I Seedless Delta JulY-Oct. n.a. n.a. 30 35 3J J8-50 n.ao
baladi to .. .. n.a. n.a. 18 20 noa. n.a.n. a.
Total It .. " 2y J ~/ 135- -

Oranges, Sukkari .. Sept.-May J 6 10·5 1J.5 15 17 6.:30
Juice " " II 3 6 1005 1J·5 15 17 630
Valencia " All year 3 6 1) 16 13 16 1640
Navel " Sept.-May 3 6 14 17 20 25 ,630
lVIandarine" " ..

1 6 12.5 ~1.2 18 .QlQ rr1
("")- - ITotal It 15 30 - - - - 4160 ""r1
~

I
(J'"i

Apples, U.S. winter n.a. n.a. 100 250 n,.a. n.a. n.a.
Lebanon .. n.a. ~ 11Q 170~ n.a. h.a.- - -Total 0.2 0.3 12

Peaches ,. July-Aug. 1 2 25 35 noa. n.a. 60

Pears .. July-Sept. 2 3 25 35 n.a • n.a. 90

r~angoes: f'ine ., July-Sept. 1 2 70 90 110 150 60
current .. " " O.J 0.5 35 50 n.a. n.a. ]2

Total. annual consumption (an order-of-magnitude estimate)
.4535

Y Almo"t all grapes consumed arc seedless

Notel Consumption of guRvns and figs is insicnific~nt owinG to.transport difficulties.

SOURCE', El Ari:;;h wholesalers.



EC-F$-6

Fer~ilizers Distributed by the Sinai
Agri'cul tural Developm~nt Bank in

1980

Price " LE per Quantity, Totw

1..:t..elD 50-kf! ba2" r.;T Value, I.E

Ammonium nitrate (.33.5% 1\) .3.)00 ) 16.400 1,044
3.065 )

Super· phosphate {1.5% P} 1.470 5.700 168
Ammonium sulphate (20.6% N) 2. 160 92 0 750. 4,007
Potassium sulphate (48% K) 2.205 8.450 J7J
Urea (46~ N) 4.576 134.)00 12.291

257.600 17.08J

..._-------
SOURCE, North Sinai Development and Agricult~ral Credit Bank.



Estimated Crop Production in part of North Sinai
(1981)

Numb~r of Yie1d/Prod~ction I
Cr0E. trees or plants Area per fedda~ II total ~ Location

(feddans) (tons) (tons)

Irrigated:
Tree

Olive 69,783 700 (3.6) 2,500 North Sinaj
Grape 2,072 2.5 (E1 Arish
Pomegranate 1,512 1.5 to E1
Almond 468 4 (0.075) 0.3 Qantara)
Citrus 3,395 30 (0.2) 6
Juava 973 3
Fig 1,198 0.75

Veg€'table

Tomato 180 15 (2,700) North Sinai
Cucumber 80 6 (480) (E1 Arish
Squash 80 8 (640) to E1
Peppers 50 3 (150) Qantara)
Eggplant 40 5 (200)
PotatC" 7 8 (56)
Watermelon 3 15 (45)
Okra 3 5 (15)
Green Pepper 3 7 (21)

Rainfed

Palm Trees 347,425 10,400 North Coast
(Dates)

Small Grains 2,052 North Sinai

Barley 300 El Arish

Barley 180 El Hasana

Beans 300 El Arish

Beans 180 North Coast

Watermelon 200 E1 Arish

Watermelon 1,600 Bir E1 Abd
and vicinit:·

1/ Estimntes in parentheses arc imputed values

Source: Officials of North Sinai Governorate, the Ministry of AgrfCulture, and
the Green Revolution Society.



Enterprise Analysis: Modern Chicken Production
(in LE except as otherwise noted)

New chicks (number)

(Losses @ Z~%) (number)

Mature chickens (number)

Gross revenue (@ 1.5 kg/bird, LE I.IS/kg)

Variable costs

New chicks (@ LE 0.42 each)

Feed (@ LE 0.63/chick)

Water (600 m 3 @ LE 0.15/m 3)

Straw

Electricity

Medicines

Heating

Labor (4 persons @ LE 60/mo)

TOTAL VARIABLE COSTS

Fixed Costs

Land

Depreciation

(equipment @ 10 yr S.L.)

(buildings @ 2.0 yr S.L.)

TO:'.l\L FIXED COSTS

Other costs (contingencies, overhead,
vehicles, maintenance, interest, and
other--@ 10% of variable costs.)

aManagement charge

TOTAL COSTS

Returns to capital

60,000

1,500

58,500

100,91Z

25,200

37,800

90

720

240

Z,400

180

2.,880

69,510

81

1,488

(600)

(888)

1,569

6,951

6,000

84,030

16,882.

B-rhe owner-operator of this enterprise manages a .nearly identical public-sector

operation for LE 6,000 per year.

SOURCE: Calculations by the Consultant.



Enterprise Budget: Desert Watermelon-
El Arish, 1981

(in LE, except as otherwise noted)

Melons (no./feddan)

P · arIce

Gross revenue (watermelon)

Lib lib (seeds @ LE 0.90/kg)b

Fodder valuec

TOTAL GROSS REVENUE

Variable costs

Land preparationd

Labor planting and harveste

TOTAL VARlABLE COSTS

Fixed costs

f
Rent

Return to management and capita]

Net farm incomeg

1,167.0

.08

93.0

12.0

56.0

161.0

12.0

12,.0

24.0

9.0

128.0

152.0

aprice is for an average-sized melon of l~ kilog~ams.

bEstimate that seeds are produced from 10 percent of the melon. One kilogram of
seeds requires roughly 10 melons.

c The principal fodder crop is berseem, imported from the Delta. One LE 3 bundle
is good for about 6 days. It takes 5 to 7 watermelon plants for 1 day's feed. Thus,
the feed value of a watermelon plant is about LE 0.08 per plant; total imputed
fodder value is LE 56.

d It takes 4 person-days to clear the land of the winter grassy growth. Impute at
LE 3 per day.

eplanting is said to take only Z to 3 hours per feddan. Harvesting is carried out
over a period of 1 month. Estimate total time for both to be 4 days.

f Rent is imputed based ~n a reported case near Bir El Abd in which 2.0 feddans
were rented explicitly for watermelon lat LE 180.

gNet farm income represents the retux'n actually retained by the farmer if he is
supplying the labor costs. Add back the imputed labor costs to the return to
management and capital.

_._----_ ..~. -~ _.' ..- -- ..~-- -------
SOURCE: Calculations by the Consultant.
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Enterprise Budget: Modern Olives,
115 Trees per Feddan--EI Arish, 1981

Trees (no./feddan)
Yield (kg/tree)
Total yield (kg/feddan)

115
150

17,2.50

Gross revenue (LE, if oil)

Oil yield

Price (LE/kg)

(kg @ 15%) 2,588.0

1. 2.S

(kg @ 2.0%)

LE

3,450.0

1.2.5

4,313.0

Gross revenue (if salted olives, LE 0.30/kg)

Variable costs

Chemical fertilizer (@ LE loS/tree)
Manure (@ LE l.Z5/tree)

Water (16 m 3/feddan/day, LE O.01/m3)
Labora

Harvesting (@ LE 0.05/kg)
TOTAL VARIABLE COSTS

Fixed costs

Land b
Depreciation

Returns to managemen t and capi tal

Oil @ 15%
Oil @ 20%
Salted olives

Net farm income

Oil @ 15%
Oil @ 2.0%
Salted olives

5,175

173
144

58
195
862

1,432

81
33

1,689
2,767
3,629

2,746
3,824
4.686

&Estimate that a 4-feddan olive farm will require one full-time person. Salary is
estimated from the day rate of LE 3.0 per day to be LE '180 per year.

bDepreciation is on LE 200 worth of drip lines replaceable every 5 years.
Annualize the cost at 10 percent interest.

SOURCE; CalCUlations by the Consultant.



Enterprise Budget: Modern Olives,
60 Trees per Feddan--El Arish, 1981

Trees (noo/feddan)
Yield (kg/tree)
Total yield (kg/feddan)

60
150

9,000

Oil yield (kg @ 15%)

Price (LE/kg)

Gross revenue (LE, if oil)

1,350.0

1.2,5

1,687.0

(kg @ 2,0%)

LE

1,800.0

1.2.5

2.,Z,50.0

Gross revenue (if salted olives, LE 0.30/kg)

Variable costs

Chemical fertilizer (@ LE 1.5/tree)
Manure (@ LE 1.2S/tree)

Water (8 m3/feddan/day, LE 0.01/m 3)
Labora

Harvesting (@ LE O.OS/kg)

TOTAL VARlABLE COSTS

Fixed costs

Land b
Depreciation

Returns to management and capital

Oil @ 15%
Oil @ 20%
Salted olives

Net farm income

Oil @ 15%
Oil @ 20%
Salted olives

2,,700

90
75

29
195
450

839

81
33

734
1,297
1,747

1,379
1,942
2,39Z

aEstimate that a 4-feddan olive farm will require one full-time person. Salary is
estimated frorn the day rate of LE 3.0 per day to be LE 780 per year.

bDepreciation is on LE ZOO worth of drip lines replaceable every 5 years.
Annualize the cost at 10 percent interest.

SOURCE: Calculations by the Consultant.



Enterprise Budget: Traditional Olives,
40 Trees per Feddan--El Arish, 1981

Trees (no./l:eddan)

Yield (kg/tree)

'Fatal yield (kg/feddan)

40

75

3,000

(kg @ 15%)Oil yield

Price (LE/kg)

Gross revenue (LE, if au)

450.0

1.25

562.0

(kg @ 20%)

LE

600.0

1.25

750.0

Gross revenu~ (if salted olives, LE 0.30/kg)

Variahie costs

Trimming (@ LE O.S/tree)

BlUlding (@ LE 0.3/tree)

Harvesting (@ LE 0.05/kg)

Manure (@ LE 1.2S/tree)

Water

Irrigation labor (@ 2 days/month
and LE 3.0/day)

TOTAL VARIABLE COSTS

Fixed costs (land)a

Returns to management and capital

Oil @ 15%

Oil @ 2.0%

Salted olives

Net farm income

Oil @ 15%

Oil @ 2.0%

Salted olives

20

12

150

50

14

7Z

318

81

163

351

501

417

605

755

a An annual price for land was obtained by annualizing LE 1,200 per feddan over 2.0
years at 3 percent interest.

SOURCE: Calculations by the Consultant.
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Enterprise Budget! Okra-
l~i Ar!ah, 1981

Yield hons)

Price (LE/kg)

Gross rt:turns (LE)

Variable costs (LE)

Land preparationa

Seeds

Chemical fertilizer

Manure
b

Pesticides

Transport of productc

Waterd

Labore

TOTAL VARIABLE COSTS

Fixed costs (LE)

Depreciationf

Landg

Interesth

TOTAL FIXED COSTS

Return to management and capital (LE)

Net farm lncome (LE)i

NOTE: Estimated that okra Is on the field8 mOnths.

5.0

O.ZZ
11100.0

50.0

5.0

Z5.0
73.0
Z5.0
50.0

38.0

5l0.0

786.0

"6.0
54.0

18.0

118.0

196.0

716.0

• A m.Jor e"Pe...e lor farmen \I hau.llna ooU-NDd to 10 OD heary clayey IOUI, and
occulo Uy Ihe conyen.. AllhoUlh Dol • COlt bom. by .U, II Co tt. Ut 100 10
300 pu y EIUm.l.d h.re .1 LE 50 per crop.

bMaD.... 10 • m.jor, od pr.....tly • key, IJlput 10 £1 Arllb ajlTlcullur.. ODe

trucklold of 15 m3/leddaD Is LE &20. Th. elUmlt. UNI1 her.. Is thlt each farmer
appUe. on. truckload per y.... 10 his 1 cropped f.ddlUl •• This co.t \I Ihen proral.d
oyer the aops Oft the bub of how lOftS they are on th. 1aDd.

'1'ranoport to th holesale £1 Arllb mnrk.1 II L£ 0.10 p.r 10-kllollram boa of
produce. MaDy f mer. ha.....ucks or donkey c...ts of Ih.1r own, and Ihu. han •
IOm...hat lo..,r ..er.s, COil. More properly, Ihls co.t ahould .b. deducted from
the ..holel.le m..kal price to ~IVfi t1> a larm••le price. But .Inc. prlcel dbcuu,d
...e mOil often the ..hole.al. price, ... ",IU IJlclud•• tr....port co.t IJl calculatlnl
Iha Il"o.. m....l1... to ..old confuQOD.

dPr1,,,t. Ye••table f...men are no,. paylnl L£ 0.01 per cubic met.r for ...t.r; the
piall II to UN lb..,. price on Ihe £1 Salaam coop.r.lI.. aDd on Ihe 1,100-1.dd...

recl.mallon ..ea. Co.t \I calculat.d 00 th. bula of III m3/fedd..../d.y, aDd on
'.he II.en crop'. I'0wln. lluon.

eTho lypll:a1 £1 Arlah YeS.tlabl. farm I. 4 f.dd......Itb drip .qulpment for 1.
IDt.rTle.. flJldlnaa .... Ihal no I... Ihan t ..o p.rlOn. are .mploy.d full lime. The
r.te for f...m day lal>o1' Is L£ 3 per day. From thla, • tot.1 ,.aarly " ... blU of
L£ 780 per feddaD II e.Umated and Uled to Impute. I.bor co.t for each crop.

fD.preci.tlon Ia flaured aD the drip .qulpment only, II 1II0ei farm... do DOl ha..
• Iubl••mOUDt. 01 other c.plt.l. The d.rlp lateral IIJl•• mUll be r.."aced ....ry 3
10 5 y...... W. \III her. aD elllm... of 1,800 mele.. p.r f.dd... of Un••• COIUD.
LE 0.15 per m.l.r, r.plac.d n.ry 5 yeau. All fb.d co.U ... aJUluaUaed with ...
Inl.re.t ra'e of 10 percent, wbleb In tbls elle Ie an lMu.1 paym."t of LE 69.
Thll .mount It Iben pror.t.d oy.r the Indlyldual cropl. Note Ih.t drip Un.. ca••
IOm...hat I.e.. lor YeaeUblel thAll lor tu. CTOJ"'I LE 0.15~ ",.t.r compared 10
LE 0.10 pOI' ID.~"",

aMIllT I...m.... IJl thla re.l"" hay. peld oU Ihelr f...m.. OtheR rec.lnd th.1r laDd
betor. 1967 but Doyer beSIUl paymenl. They .... DOW e"pected 10 p.y Ihe orllllDal
co.1 of LE 400 per f.,\d... oy.r 10 yeu. el 3 p.rcenl lnl....t. Olhere ..bo ar.
nc.lvina tbelr land now mu.1 p.y LE 1,100 per fedden, .Iao onr 10 t •.,. II 3
percent Inl...... Tho lettor call .... UNd In th. bud.el., II this Ia clo••r to the
preoent y,.)u. aDd opporlunlty Call 01 tbe land. The annual peymeot 01 LE 11 II
proratad.

hODe lum-bud.etlos cooyentl<", Ia to cbarl. an Inl.r••t co.1 OD the total amount
01 th. cllb ..rlable COl" ", IJl a IInl., All opportunity co.t I. belnl paid. MAllY
Iludl•• do DOt Include luch • call and, .t Ally rate, It ulually Is DOllar••• Interell
.1 10 perc""t .... comput..d ot' the 101111 earleble clIb COl" onr lb.e period Ibe

. crop. on th. fJ.ld.

INet I..,m Inca!De r.preuo.. the r.lum aCluaUy relalned '" th. f"'!Der If h. Ie
lupplyln. Ibe labor COl". Add hack Ih. Impuled labor co.U 10 Ibo retum 10
man.gemeal and c.pltal.

EC-19
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Enterprise Budset: Peppera-
El Ariab, 1981 .

Yield (tona)

Price (LE/kg)

Grols returns (LE)

Variable costS (LE)

Land preparation

Seeds

Chemical fertUizer

Manureb

Pestlddes

Transport of productC

Waterd

Labore

TOTAL VARIABLE COSTS

Fixed coats (LE)

Depreclatlonf

Landi

Interesth

TOTAL FIXED COSTS

Return to management and capital (LE)

Net farm incoU!.!J!&!1

6.0

0.23

1,380.0

50.0

30.0

Z5.0

82.0

20.0
60.0

43.0

505.0

52.0

61.0

24.0

137.0

348.0

933.0

NOTEI Estimated that peppers are on the field 9 montha.

loA DlaJor ."P...... lor lUDlerl II haulJ"lI ooU-.and to 10 00 hury clay.., 10UI, ....d
occ&llon.lly Iho co",~.. Althou8b 001 a COlt born. by all, It can 11-. LJE lOO to
300 p.r ya.... EIU",al.d her. at LE 50 per crop.

bManU1e " a major, and pr,"anlly • kay, Inpul to EI AI"h aarlc:ulluu. On.
l7uckload 01 15 m]If.ddan II LE UO. The .11I","le ......d ber. II Ihal .ach I...mer
appllel on. tnIckload p.r yeu to hla l cropp.d I.ddanl. Thla COlt ta Ih... prorat.d
o...r the crol'" on th. bula 01 ho" 10111 theyu. 0.. the land.

e,-ranaporl to the .bol.w. EI A1>1ah lIIuk.' ta LE 0.10 per 10-kIl08r.1II boa 01
produce. Many lum.,. h... l7ucu or donkey carll 01 Ihelr o"n. and Ibllt ban.
lO",o"hal lo...r n.ralle con. More pro!'erly, Ibta COil Ihould b. d.ducled IrolD
tb...hol...I. muk.1 price to lIiy. the larDl8al. pric•• But linc.prlc•• 4l1cu...d
a,. moll ofto.. the .bol..a1. pric., •• "Ill includ. a tranaporl Call In calcu1&11n1l
tb. po.. marlPl1I to nold co..IllIlon.

dPrlva2• "1I.table fum.,. .... DOW paylnll LE 0.01 per c;ublc ",.Ier lor "at.rl tb.
plan Ia to u... Ibll prlc. OD tb. £1 hi••", coop.rall.. aDd on tb. I,ZOD-fedden

r.e1.m.llon ."10. Coal Ia calcu1&l.d on u.. bula 01 16 mJIIadd...../day, and 0..
Ibo Ill.... crop'. po.lnll ....aD.

·Th. typical EI Allab "II.llIbla fum II 4 I.ddanl .Itb drip .qulp",anl lor l.
InterYl•• Ilndlnp .... tbal no I... Ihan t"o p.rlOnl ar••mploy.d lull Uale. Th.
ral. lor f"'ll) dey labor Ia LE 3 per dlly. .·rom thla, a lotal y...,ly "". bill 01
LE 780 per laddan Ia .ltl"'"led and uae<! to I...put. a lebor co.1 lor ••ch crop.

'O.pr.clIUon Ia "iIUI.d 011 the drip equipm.ol OIlly, II Ilion f...m.... clo 1101 ha..
• lublo .",ounla 01 otber capital. Tho drip lal.ral Ilno, mual be rOlllacad ••ery ]
10 5 yeatl. W. 11110 be,. an e.lI",ale of l.800 m.letl porfeddaa "I 11111', co.tI"lI
LE O.lS per "'.Ier, r"placod ..ory 5'."'0. All l/.x.d Call' er. &bI,~;'~ud wllb All
Inlereal ral. of 10 parcenl. ",\.lk~ '" Ibll c.... II .... annual p"Ylilonl of LE 69.
Thl. amounl Ie tueo proral.d OYe. ·.."ll.ldWlI cropl. NOlO Ibal drip lin.. '."'1
101lI••hAl I... lor "a.l.bl.. than !"l 's';;e "'11"/' LE 0.15 pe' mller cOlXipLl~d 10
U' O.ZO pet 01.",.

'Many farm.,. I.. tbta r.lIlo.. hA.. p.ld of( ".1. fuml. Dlb.,. r.c.I.ad th.1r led
belore 1967 bUI Il...r beaan paYI!lIl!lt. Th~ • ..,e b", ~.p.Cled to ply the o,I,inai
COil of LE 400 per flfdde on, ~O yea" al J pUC.1l1 InI.r.lI. Olhe" ",tlo ar.
recei.lnll Ih.ir )lU1d no. mllal pay LE I,ZOO per "'del.n, alao o~., ZO y.....1 to' J
pe,ceol Inte'.II. The lalte, cu. "II UNci 10 th" \>udllell, .. thll II clOI.. 10 the
pr.,ent .,alue aDd oppcwtWlJt, colt of the land. Th. an..ual pa,melh 01 I.E 81 II
prorale4.

bOa. lum-bucisollnll conunllon \.s 10 cbarll' an Inlar.11 COIl 011 the 101101 amounl
01 Ibe cub 91,iabla cOI\l &I, In • I.ml., au "ppo'l""il, COil II helnlJ peid. Many
lIudl.1 do not Include ouch a COil and, .1 ey ral., II uluul, Ia ..01 IUle. LtI.r••1
101 10 p.,caul ... compulad em lb. lolal .uiabl. caab COil. ovar lb•• period lb•

. 'lOp II 011 Ibe fi.ld,

' Nel fltlll Incom. r.pre....11 Ibe relurll aClulUy rel.ln.d ~ 'b. f 11m., If b. II
.upplylnl lb. labor co.ll. Ad4 b.ck lb. Impulld labor co,. 10 lb. ,.Ium 10
mlnaaemeol and capilli.
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Enterprlae Budget: Cucumben-
El Ariab, 1981

Yield (toni)

Price (LE/kg)

Gro.1 returns (LE)

Variable costs (LE)

Land preparation

Seeds

Chemical fertUizer

Manureb

Pesticides

TrllD5port of productC

Waterd

Labore

TOTAL VARIABLE COSTS

Fixed costs (LE)

Depreciationf

Landi

Inte:.-esth

TOTAL nXED COSTS

Return to management and capital (LE)

Net farm Income (LE)i

50.0

20.0

25.0

30.0

30.0

80.0

14.0

195.0

444.0

17 .0

20.0

6.0

43.0

1,113.0

1,308.0

NOTEI Estimated that cucumbers are on the field 3 montha.

a,\ m.Jor ."Pua. for farm.... Ia hauli"l aoU......"d 10 110 00 h••..., cia,.., 100., IUId
occulo...Uy Ih. c""....... A1thouab aOI a coal bo..... by aU, It CUI b. LE ZOO to
300 P" ,.ar. E.limaled botr. at LE 50 per ClOp.

b),lanure Ia • m.Jor. and pr••a1I1., • ke" IDJNt to EI AriNI asrlewtu..,. ODo

trucklo.d of IS m3/feddan Ia LE no. Tho o.lImllto lIMd horo Ia thot o.~b fartaor
appUo. ODe trucklo.d por )'OU 10 bb Z cropped feddan•• Tltll colt Ia thea pror.t.d
on, the ClOP'" CD tho bulA of how 100S thoy u. 00 tho 1&Dd.

Cyranlport to tb. wbolo••lo EI Arlab muket Ia LE 0.10 per 10-kllolram boll of
produc.. Many farm... b.n truc'" or clookey cUll of th.1t owo, aDd tblll b.... a
IOme.hal 10.......r.lI. co.l. Mora prop.rll', Ihll co.t .howd be deducled from
tbo wbolo..l. muk.t prlc. 10 II.. lb. fumS.IO prlco. But I1nco prlco. IIl1cu...d
aro mo.t OltOD the wbolo..le prlco, wo will IDcludfJ • trlJUport colt ID calew.IIDI
the grOIl marp 10 ....old cODfUlioa.

clp,lv.to "ell.loblo fum... uo DO_ P.y1nll LE 0.01 p.r cuhlc m.t.r for .at.r, tb.
pi... Ia to lIM thll prlc. aD tb. EI S.laam cooporalin and on tb. I,ZOo-f.ddan

r.clam.lIon area. eo.t II calew.led 00 tho bula of 16 m3/feddlJU/da." IUId CD
tho liveD crop'. sro.1D1I aeUOD.

°Th. Iyplcal EI Arlah wellotabl. fum II 4 falldan••llb drip .qlllpmaDt for 1.
"'I.rviow flDdlDlJl' ar. tbal DO I... thlll t.o p.rson. are .mplo.,.d fl1ll 11m.. no
r'le for fum day labor Ia LE 3 p.r d• .,. From thll, • lotal ,.a:;;, "aao blU of
LE 780 pel fadelm II ••lim.led ...d uaed 10 Impule • I.bor co.1 for each ClOp.

fDop••CI.lion \I nllUfOd oa tho drip o..ulpmoDt CDly, .. mon fum.,. do Mt lui..
•Iuble .mOUDI. of olber c'plt.l. Th. clrlp "Ior.lllne, muat be "pl.cod 0..'1 3
10 5 yoar.. Wa lIM h.r. UI ••limalo of ~,800 mOll". pOI fedd of Uno., COlllDl
LE 0.15 por mel••, .eplac..d ....r' 5,eu•• AU filled co.l u.II••d .Ith aD

IDI••••I ••10 of 10 percoDl, .blch In thll cuo II &D anDu.1 pa.,moot of LE 69.
Thll .mo\ll\1 II Ibolt pror.ted o..or Ibo Iadl..lel....1 ,:yap". Nol. Ib.1 clrlp lID.. co.t
I<lmo..b.t I... for .,.S.I.ble. th... for tr.o crop.t LE O. \5 por m.lor compuod 10
LE 0.10 per molo••

'tdal:rr fum... ID Ih. '01100 ha.. p.ld olt u.oir fum.. Otbon r.colYod tholr lanel
batoro 1961 bUI DO". bill'" p.ymml. Thoy ... DOW up.cted 10 p•., th. o.I,11n1
c...1 of LE 40C> p.r feddaA ow.. 10 ,.~...1 3 porc.al Inlor••I. Olbo.. who oro
rocolrllla Ibolr land no. mual p., U! I,~'O p.r fodd""••140 0.... 20 ,un 'l' 3
porc.nl IDI....I. Th. lallar c... .,.... !tMd 121 the buda.t., II thlt II clo.or to tha
pr'MDt ralu. and opportWllly Call of lila land, Th' anDual p• .,ltttJIl of LE II II
pror•••d.

bOo. farm-budll.liDlI conreatloa It 10 chara' ... iDl••••I coot 00 tho lotel .QlOWlI
of lb. clUb ..ul.bl. co.lo &I, ID ....n•• , ID opporlllDlt., Coal I. beiDa p.ld. Ma",
.Iudl•• do DOt Inc Iud••uclt • co.I IDd, al any r.I., II lI'U&Uy 10 DOl IUllO. lalorfill
.t 10 p.rcall .u compuled aD tb. 101.1 "..l.bl. clUb co.t. 0"" lit. perlQ4 Iho

. crop," on tbo n.w.

IN.I rarlD Incom...p'•••"11 lb...Iurn .clu.Uy ,vl.lned by lit. farmor It b. Ia
IIlpplyta, lb. lebor COIla, Add b.ck lb. Iml'u"d labor co." 10 lit. folum to
"'....1l.1D.01 IDd c.p.ltal.
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EC-AG-16

Enterprise Budget: Tomatoes-
EI Arlsh, 1981

Yield (tons)

Price (LE/kg)

Gross returns (LE)

Variable costs (LE)

Land preparationa

Seeclab

Chemical fertilizer

Manurec

Pesticides

Transport of productd

Watere

Labor f

TOTAL VARIABLE COSTS

Fixed costs (LE)

Depreclatlon8

Landh

Intere!>t i

TOTAL FIXED COSTS

Return to management and capital (LE)

Net farm income (LE~

15.0
0.10

1,500.0

50.0

75.0

:5.0

55.0

50.0

150.0

2.9.0

390.0

824.0

35.0

40.0

2.2..0

97.0

·579.0

969.0

NOTEI Eltlmated that tomatoea an on tho fl"ld 6 montha.

aA mlljor "Xp"""" for farm" .... b bauling 101l··u.od to ao on heavy <:layey 1OIla, and
o<:<:allooal1y tb" <:ooverse. Although not a <:Olt bom" by all, It <:D h. LE aoo to
300 pu y"llI. Eltlmated her. at LE 50 pu crop.

b.romato leeds may h<t lo<:al or Israeli. Tho laller arc exp"oslve, but pr.f"ned;
Local seeds are W\der LE 10 per feddan; r.....II, LE 15 to 100 per f.ddan.

<:"'""u" Ia a major, and pr.sently a key, Input to E1 M\.Ih aarl<:U1tlM.. 000

truckload or 15 m3/feddan II LE aao. The .llImlte lINd here I. that each rarmer
appUes ODe truckload per year to btl acropped f"ddlJU. Thb COlt II then prorated
ovm- the crops em the bull of bow lonll they are on the lend.

cl.rranlport to the wholesale EI Mllb market I' LE 0.10 per 10-ldlaaram boa of
produc.. Many farmers bav. lnl<:U or donkey <:artl of tbeu- 0"", and thUI hay. a
IOm.wbat lower averaae COlt. More prop.rly, this C""t Ihould be deducted from
the wbolelale market price to alve the faralgate prlc•• But Iloce prlcel dlac:uased
are molt often the wbolelal. price, we will IncIud. a transport COlt In cal<:U1atlns
tb. lJrou marsloa to avoid coofulioo•.

·Prlvat. vegetable farme" are now paying L£ 0.01 per cubic: m.t.r for "at.r, tb.
plan Ia to us. lbla prlc. on tbo EI Salaam coop.raUv. and on tbo 1,aOG-feddM

r.clamaUoo ar... COlt Ia calculated on tb. buil of 16 m3/feddans/day, G4 on
the alvtll1 crop'l llro.log "'&IOn.

f'lb. typical £1 Arlsb vesetable rarm 11 , feddlJU ..Ith drip .qulpmenl for Z.
mtervie. flndlnSI are that DO leu than 1100 pe..ona ar" .mployed full time. The
rat. for farm day labor Is LE 3 per day. From this, a total y.uly ••lle bill of
LE 780 p.r feddan Ia estimated and Iaed to Impute a labor co.t for .ach crop.

'Oopr.cl.lion Ia tlgur.d on the drip equipment only, u malt farm... do not ha..
Itnble amountl of olher cepllal. The drip latoral lin.. mUlt b. replaced ".r, 3
to 5 y..... We use bere o.n ellimale of a,800 m.t.... p.f faddan of Uoea. ccalins
LE 0.15 per meter, replaced ev..y 5 yeari. All nud cooU ar. annualized with an
Interelt rate of 10 perc.nt, which In thla ca,. II an annual paym.nt of L£ 69.
This amour.1 II then prorated OVDt Ih. individual cropl. Note thAI drip Un.1 COlt
IOm.wbat Ie.. ror ""g.tablel than for uee Cropl' I.E 0.15 p.r lXIeter compar.d 10
I.E o.ao p.r meter.

hNan, farm... In thl.s reilion bave paM off IbelJ' farml. Oth... r.celud theu- land
belore 1967 bUI o.... r beS&O payment. They are DOW expected to pa, tbo arlslnal
COlt of LE .00 per feddan over ao y.ars at 3 perc.nt Inlerelt. Othe.. wbo U.

receiving their land DOW must pay I.E I,ZOO per flddan, dl06ver ao yu,. al 3
p.rcent loter"l. Th. laller cue .al uled In the budse'", u this Ia clol.. to the
presenl nlu. and opportunity "0Il or the 1Iu>d. The annual paymenl of I.E 81 II
proraled.

IOn. farm-bt4!lIeUoll convention \£ to charlie an Intorelt Callao the I.otal amount
of th. calh fartable COllI Ill, In a I.nse, an opporlunlty Call 10 belnS paid. Many
Iludt•• do Q41t Inc Iud. lucb a cou and, al any ,'aI., It Iaually Is not IUlIe. Interest
at 10 percent Will computed on tb" tOlal varlabl. cub costl OVer Ihe p.rlud the
crop Is 00 the field.

JNet rum Incom. repr.s.nll the return actually rtl!llned by the rarmer If he Is
lupplylns Ill. I.bor COlli. .\dd back the Impuled labor COlli to tbe return to
allJlAaeRleol &nil c.aplul.
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EC-AG-17
Enterprise Budietz Date Palm-

El Arish, 1981
(in LE, ellcept .. otherwise noted)

Trees (no./feddan)

Nonproducing trees (no./feddan)1I

Producing trees (no./feddan)

Yield (kg/tree)

Price (kg)

GrOSI revenue (daten only)

Byproductsb

Palm leaves (no./tree)

Price (pel' leaf)

GI:055 revenue (leavfls)c

Palm branches (no./tree)

Price (per branch)

Gross revenue (branches)

TOTAL GROSS REVENUE

Variable costs

!o'p.rtilizerd

Fertilization labore

Harvest laborf

TOTAL VARlABLE COSTS

Return to management, landg

Net farm Incomeh

85

8

77

125.0

O.lZ

1,155.0

10.0

1).04

31.0

5.0

0.25

96.0

no.o
,61.0

153.0

416.0

866.0

\,062.0

aOlie to poo.r fertilization and other caUlIeS, some 10 to 20 percent of the
trees in a date palm stand may not produce in a given yeu. The estimat(\)
used hert: w 10 percent.

bThere is Acdve trading in the leaves and branches of the palms. Not
everyone takes advantage of this, however. Includlni thfll byproducts will
give IUl upper limit on possible retlU'DS.

cTaken at 77 date-bearing trees per feddan. This I. because the branches and
leaves are usually harvested at the same time al tho dates.

dEstimate that one load of mallure is used per fll!:ddan-year at LE 220 per
load.

eEstimate at LE O.S per tree. Fertilization of a date tree involves digging a
hole next to it and burying the IllUlDure.

fTrees ue harvested in stages. Estimate that each tree is climbef. three
times at a cost of LE 0.60 each time.

gNo charge to land Is Included because, although date trees are usually
owned, the land on which they grow Is 'ypically nei~her owned nor rented.

b .
Net farm Income represents the return actu&11y retained by the farmer if he
supplies the labor costs. Add back the imputed labor coats to the return to
management and capital.

SOURCE: Calculations by the Consultant.
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EC-AG-18

Estimated Numbers of Livestock in Sinai,
1950, 1967, 1978 and 1981

Goats
(Capra 5J>P.)

Sheep
(Ovis spp.)

Camels
(Camelus dromedarius)

Donkeys
(Eguus asinus)

Horses
(Eguus caballu~)

Cattle
(Bos spp.)

TOTAL

1950'

9,000

7,500

5,000

3,250

100

800

25,650

1967

15,600

9,500

8,500

1,300

250

1,250

36,400

1978 1981'

66,200 120,600

25,400 38,000

9,050 20,050

wU'eported 6,300

250 300

160 100

101,060 185,35?

SOURCE: For 1950, Ministry of Agriculture; 1967, General Oeser\.. Development
Organization; 1978, the Israeli Occupied Territories Authorities;
and 1981, Desert Institute Field Survey. EC-AG 19 provides ~ore de
tail and less "rounded" estimates for 1981.
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EC-AG-19

Estimated Livestock Population
North and South Sinai

1981

Location Sheep Goats Camels Donkeys Horses

North Sinai

E1 kish 6,052. 2.1,22.7 5J9 157
Bir E1 Abd 11,114 35,924 1,654 107
£1 Hasana and Nakhl 7,993 18,562 1,573 966

SUBTOTAL 25, l!)9 75,713 3,766 1.J1.30

South Sinai

Ras Sudr 1,611 3,595 239 70 11
Abu Suweira 1,636 4,116 22.J 95
Gbarandal 604 ,2.30 864 183 3
El Bagha 140 670 147 240 2

Abu Gaada 289 594 751 267 7
Wadi El Ranya 134 237 357 480 3
Wadi El Yanis 51 504 481 363 17
El Ramla and Wadi El Beda 110 15.1 6Z0 400 9

Bit El Nassib 131 1,09.:', 1,375 178 6
Ain Sudr 384 1,665 140 380 6
Abu Rudeis 1,372 3,155 1,980 274 9
Wadi Hylfia 42.0 740 240 335 4

Wadi Feiran 1,42.1 5,967 3,720 2.98 57
Wadi El Tor 379 4,17S 1,480 197 12
El Tor 2,127 6,249 590 86
£1 Nehayat 62.0 Z,2.9Z 631 238 19

Wadi E1 Dalal 467 2.,513 700 4S2 12.
EIMalba 240 1,830 960 3iS 51
St. Catherine S62 4,139 784 151 14

SUBTOTAL 1Z,698 ...i!.r. 917 16,282 5,092 302

TOTAL 37,857 120,630 20,048 6,322 302.-

SOURCE: Ministry of Agriculture, 1981.
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..-------~--"'._........_------....._-""'......._-....._---_...._-------------------.,
E(-F$-7

":;c··erpn;eI.t Approved Projects
J\9L ;icult;,.u;al S~ctor

I

P>.oject

Agricv.\ture SUDTO'l'AL

Anim.1l Proter-t!on
ElCte:..llion Servi.;:es
Inll~ituHor.a\ Support
Veterinuy Centcr
In;$titute for ZoolQgical Re:scar..;;'
De5eJrt Institute
Green Revohtkn Authority
Land Reclamation
Villa6 t1 Develo~ment

Cattle Fattening
Chicken Production
Fishi.lg bdustry--Wate~Resource!
Olive Proceuini and Canning Plant

Irrigation and D1'amage SUBTOTAL

Agro-Industrie5 SUBTOTAL

Bakery and Grain Storage, EI Arish
Ice Plant, EI Ari-;h
Ice Plant, North Sinai
Ice Plant, South Sinai
Fish Processing

Electricity SUBTOTAL

Electricity for Land Reclamatio4
Electricity for Foo~ Proceslling

Transportation and Comlllunication SUBTOTAL

Grean Revolution Sociely
Ministry of Agriculture
Completion o( El Arish Refrigeration Plant
Completion of EI Tor Hetrigeution Plant

Trading and Fina.nce SUBTOTAL

Food WUl!hoUll;!s
Tr&.alipo.'tation Centu for Fish Marketing Corop=y

Housing SUBTOTAL

Constructic.:: of U:3iU rer Grer," Revoluti...n Society

Labor SUBTOTAL

Traitlu.g Center {or Green Revolutkn C;C'dety

TOTAL. agric")~ --;) l-5ector projects

GRAl'lD TOTl,,-, ;~Ilro·"ed pr;>jects for Sinai

Budgeted.
AIDQunt

(thou5W!d LE)

..!J l~J

ZZ
ZOO
315
180

Z
4Q

no
Z48
3Z8

7f.
85

295
70

~.Q

1,410
500

30
30
90

no
100

ZO

.--.ill
60

195
250
Z50

_-1ll
lOO
1'15

Sha.-e cd agricultural-s~chr jlrcjeca III total Inve5tment lJudget i5 14 percent.

Not.e: Thl:. ',able uncerstatps IAg;-lculture-related il'lvtlstments by omitting investment in
Agricultural Dit'ectorate ar.d Agricultural Bank buildings olUld otller ;aciliti~s.

SOURCE: Ministr, of DeV€'oll"- mt 3ild Ministry of Planning, 198:'
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EC~F$-8

Mineral Exploration Cost Estimates

1981 (LZ)

M.,inera.!

Metallic minerals

U:'lmium

Iron

Copper ,an&ton~

1'urq\.'oise

1981 LE

t,UOOfOOO
87S,OOO

560,000

430,000
42.0,000

Note: These costs are for an accelerated program
to develop proven turquaiss and cupriferous
resources and to delineate areas in which the
oth~.'" mi~~rals may be subjected to district
exploration. Estimates are based on the use
of both expatriate and domestic professionals
at an approximate 1:1 ratio. Costs include
the purchase of Israeli geophysical and
radiornet~ic data, hut do not in=lude exploration
drilling.

SOURCE: EE'tir18tps by the Consultant. See Harking Paper
No. J7, Page 4-15.
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EC-MI-1

Mine Development/ProductioD Forecast
1981

Mine TyPe No. of Mines Pr~~~~~nm
First Year of b

Full Production

Cement 1 500,000 tons 1995
Coal Z 300,000 toni 1985
Construction agg'regate 6 100,000 tIl

3
1988

Copper (sandstone) 1 1,750 tons 1988

Ferromanganl!se Z 30,000 tonse 1990
Glass sand 3 6Z,000 toDS 1985
GY))sum Z ZZS,OOO toDS 1981
Kaolin Z 50,000 tons 1983

Open pi t metal 1 . 7,500 tons 1994
Salt 1 1,000,000 tons 1983
Turquoise 4 za,ooo Ib 1983
Uranium 1 750,000 Ib 1993

&Production per average mine unit; multiply by number of mines to calculate total
Sinai production.

bznitial production year for single mine supplies; for multiple mine unit commodi
ties, one-half of total capacity is j'redicted to be available by this year.

Czron and manganese.

SOURCE: Calculations by the Consultant. See Working Paper No. 37, Page
5-6.
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I Development and Cost/Benefit Forecast for Sinai Minerals, 1982. to ZOOOa,b
I
I

Total
AImua1

Mlm!ral Commcdtty, Capital ADDUal A",~age AYerage A~
Freshwater

BetiZeDe Btu'. f~
Consump-

M~11Ul Startup for Mine Production Annual Annual Ore A=ual
tlOD

Electrl- Plua NatmalG.., RC*d.
YII!U, aDd No. of aDd Plant (G:-osa l!Jtplo...tlon Delineation ap.,~atlona

(m 3)
dty Di_1 Electridty,

bIdMme./PllUlts (LE) VaJue)c _~!'!t (LE.L Coe.!JgL COIIt (LE) lM'!L ....ID~e.!:!L or Coal

ConatMction
0.Ob106 O.4d06aggregate 5.700,000 6OO,OOOe 50,000 ~,OOG 630,000 <0.2 18

1988 6 2,500,000 60

KlIolin 9.650,000 lOO,OOOf 64,000 50,000 2,500,000 G.15d06 1.3 0.5xl06 1I,542d06 ..
1986 Z ':f ,000,000 46

Gypaam 19,740,000 4Z0,OOOr SO,I)O{'l 45,000 5,300,000 6,750 5.0 0.5%106 4OO,000z106 5
1'9117 2 13,5Sll,OOO 10

Coal 94,000,ocro 6OO.000
f

700.000 2,750.000 12,250,000 0.25:d06 4.3 ? 0 to
1988 Z 35,000.000 60

GlaaADd 10,500,000 11l0,OOOf ~5,OOO 45,000 1.0110.000 0.05d06 <0.2 0.tlld06 ?,SOOltl06 3
1985 3 3,600,000 30 f'T1

r'"1 ("")

n F~lD&D8--f
I

I 56,OOOr 11.5:11106 5.4xlCi" 66d06 m 3 .,.,
r,,) iroa 21.200.000 300,000 112.000 7,200,000 20.0 10 ~

\.0 1m z 16.Z50,WV !5C
1.0

Salt 7,700,000 1.000,OOOf 0 0 1.400,000 1,500 0.5 0.:::.;;106
? 5

1985 1 3,700,000 5

Cement 76.000,000 5OO,ooof 45,000 SO,OOO ~.125,OOO 0.3%106
10.0 2d0

6
9.2Sz10

6
10

1995 1 12,500,000 <60

U~anium lI,aoo,000 750,000& 175.000 160,000 3,500,000 lz106
0.2 0.16&106

? Iol
1993 1 11.?OO.OOO 40

Cupriferoua
1,75Of

1.5:11106
l.4&106audatone 11,200,000 75,000 3SO,OOO 575,000 0.5 ? 0

19M 1 1,750,000 60

TID'quoia 500,000 2O,ooai 20,000 60,000 250,000 0 0.0 oMl,OOO 0 0
1990 .. 400.000 aD

Op=?it mej ~6,ooo,ooo ZO,ooof 125,000 1,000,000 1,320,000 0.5:11106 0.3 1.0&106 ? 15
1m 1 ",000,000 40

TOTAL z&l).99'~';106 109.200&106 1,649,000 4,7120000 40.130&106 4,270,000 40-43 12.5z106
U= - 515

L , _



aOrder-of-magnitude estimates.

b Average employment levels for the 12 mineral cCl:""Qmodities are as follows: construc'i::ion aggregate, 132; kaolin, 300;
gypsum, 698; coal, 600; glass sand, 120; ferromanganese/iron, 750; salt, 65; cement, 200; uranium, 270; cup:riferO'tJS
sandstone, 150; turquoise') 60; open pit metal, 500.

c Gross value calculated for FOb 1.Oine; the second figure for each entry is the gross value of annual production, in
Egyptian pounds (LE).

d,ne first number represents paved roads from site to public highway system; the second number represents tmpaved
roads.

e Cubic meters.

~ons.

gPounds.

h T o. b O tungsten, tm, nlO lum, e c.

sorRCE: 1981 calculations by the minerals Consultant. See Working Paper Nc;. 37, Pages 5-5 through 5-8.
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EC-MA 1

Recommended Refinery and Chemical Products
Development in the SouthweJt SUbregion

Annual Investment
Capaci ty Startup Power Water torei~n Local

Industry (FeddGns) (000 Tons) Phase Jot's ~ (m3/0a~t ( E OOOr=----

Fertilizer Complex:
Ammonia (14 ) 660 II 60 2.440 20.000 80.000 25.000
Urea (10) 825 II 60 5.000 17 .280 55.000 25.000
Nitric Ac id (10) 230 II 50 4,000 3.000 16.000 9,000
CANY (14 ) 330 II 100 3,000 1,500 22,000 23,000
Support
Fad 1it i es (30) II 300 1,000 15 8.000 23,000

Caustic Soda,
Chlorine (60) 240 II 120 96.000 7.000 70.000 30,000

Soda Ash (60) 100 II 200 3,000 1.200 45.000 35,000

Oil Ref)~~ (650) 5,000 II 550 20,000 9,600 225,000 75.000

Petrochemical
_ Complex:
Initial (700) 400 J I 1,250 54,000 45,000 320,000 170,000
Expans ion (l,800) 800 I I 4v10Q. 256,000 105,000 780,000 480,000

TOTAL 6.790 444.440 209,595 1.621,000 895,000

~/ Calcium ammonium nitrate.

SOURCE: Estimates by the Consultant.
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EC-TO 1
MAJOR TOURISM LANDMARKS OF SINAI

WITH DESCRIPTIVE CO.~NTARY

Dahab Lighthouse--on a &.t.'lallow, rocky surface fringed with bush-like corals. The
lighthouse is a landmark for a beach area along ine Gulf of Aqabah.

El Arish--largest city in Sinai (population, 70,000) and the regional capital of
North Sinai. El Arish has a beautiful beach lined with palm trees and offers
perfect weather fot' year-round recreational activities. A large Bedouin market is
held every Thursday. Along the coast is an active fishing village with a large
fleet of boats. Several tourism developments are planned f()r El A.rish, including a
plaza commemorating Sadat's raising of the flag after the second-stage Israeli
withdrawal and a plaza and tourist center near the old Allenby railroad.

1:;1 TClf"-main town of South Sinai, from the Byzantine period until the Six Day
War (1967); known in church sources as Raieto, a center for monks and pilgrims.
Some of the hermits lived in the caves of Bir Abu Suweira (north) and in Gebel
Umm Shomar (east). Until 1967, it was the base and marine connection to
St. Catherine's Monastery. However, most of its building!; -:Rere the quarantine
!:Itation for Moslem pilgrims returning from Mecca. El Tor's pilgrims' port, also a
fishermen's anchorage, and a large sand-·filled fishing boat add a picturesque
quality to the beach. EI Tor has a church, two mosques, several coral-stone
buildings, and many l"lore wooden huts. In 1982, EI Tor will become the capital of
Sou th Sinai. EI Tor is also a markaz capital; a Bedouin market is open on
Thursdays.

Fa raun 151 and (Gezira Faraun)--small island in the northern Gulf of Aqabah, near
Ras Taba. On its two hills are ruins of Crusader and Mameluk citadels, with walls
and towers of an earlier period. Some identify the ruins with King Solomon. The
Crusaders called it lle de Graye, and it is also known as Pharoah's Island.

Gebel Musa (Mount Sinai}--elongated, granite mountain with numerous ravines, at
an elevation of 2,285 meters, composed of volcanic rock. Y.ts western peak, Ras
Safsafa, reaches an altitude of 2,168 meters. Traditionally, it is r~cognized as
Mount Sinai. Arabs honored it with the name of Moses, Gebel Musa. Following
this tradition, the Christians located many holy sites on the mountain and its
surroundings. On the summit is a chapel built over ruins oi an older church. Next
to the chapel is a mosque. On the shoulder of the mountain, next to a large, old
cypress tree, is the chapel of the prophet Elijah, who fled to the desert after his
dispute with the prophets of Baal on Mow'lt Carmel. There are 750 steps leading
from this chapel to the summit.

Manmade paths on the mountain l~!ad to small, hidden valleys. West of
Elijah's chapel, in a valley abundant with vegetation, is the chapel of John the
Baptist. A valley nearby has a large building, a well, and a large almond tree
from which the valley got its name, Wadi EI Lusa.

On the west, in Wadi Safsafa, is a la.rge "safsafa" (willow) tree, from which
the western 6Ummit was named. The valley has a chapel known as "Kanisat
Safsafa," Chapel of the Virgin's Girdle.

At tbe top of the path leading down Wadi Shereis to the southwes.t is
"Kanisat El Akhmar" (the Red Church), known a3 the Chapel of Saint Panteleimon.
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EC-TO 1 (continued)

Along Wadi Shereis are chapels, iron crosses fixed to Tocks, rock inscriptions, and
hand-built paths and orcharrls, all produced by hermits.

The panorama from the summit is fantastic, especially at su:uise or su..nset.
From Ras Safsafa, one can see the EI Rakha Plain, traditiona.lly the place of the
Israelites' encampment when waiting for Moses to come down with the Tablets of
the Law.

The highlight of any trip to Sinai is climbing Gebel Musa.

Hammam Faraun--hot springs off the Gulf of SUf:Z. According to legend, the
Israelites crossed the sea at this point, and here Pharaoh and his chariot sank into
deep water. Pharaoh's anger makes the water boil, and the steam can iltill be seen
in a nearby cave.

Hammam Saidna Musa--hot water spring that runs into a well-constructed indoor
bathing pool. Next to the stone building of the pool is a date palm plantation that
belongs to St. Cathp.rine's Monastery and is cultivated by local Bedouins.

Lake Bardawil--Iarge saltwater lagoon, an important stopover for birds migrating
between Africa and Eurasia. It is L.bout 74 kilometers long and ZO kilometers
wide. A barrier beach separates Lake Bardawil from the MecUterranean Sea. This
lake has also been ~elated by some theorists to the "Yam Suph" or "reed sea" of
the biblical Exodus.

The influx of water from the Mediterranean is very important to the ecology
of the Lake Bardilwil system because it maintains the salt concentration at
tolerable levels. The eastern island-cove complex is an internationally recognized
breeding, resting, and feeding area fet' wintering and migratory birds. While the
lagoon in the central a.rea is a good source of fish, the western marshes provide
excellent habitat for wintering flamingo, avocet, shoveler, and shelduck
(merganser), as well as waders.

Marsa Bareika--inlet of the large bay north of Ras Mohammad, with sandy
beaches and fine coral reefs. The road along the shore is difficult, even with a
four-wheel drive.

Ma_~sa [1 I\tt-- a ver~1 spacious sandy bay north of Sharm EI Sheikh, with a fine
beach and cora! reef. The northern edge drops 10 to 40 meters and has large fan
like corals. The Israelis established this site as a resort, with bathing and diving
facilities, restaurants, a snack bar, hotels, and glass-bottom boats.

Nuweiba--village along the Gulf of Aqabah near Wadi Watir. Nuweiba has a
bathing beach with facilities, diving club, restaurant, hotel, camping site,
dj"pe Isary, and gas station, on the Eilat-Sharm EI Sheikh highway.

~at EI Gindi--at the entrance to Wadi Sudrp through which the ancient road
Darb Esh Shawi nms. Saladin built a large fortress, surrounded by a high wall, to
provide travelers with protectfon against marauding Bedouin. Below the mosque
in the fortress courtyard is a large underground d-itern with pointed Moorish
arches.

Ras Mohammad--southernmost tip of the Sinai PeninsllIn. Ras Mohammad is a
raised petrified coral reef; its cracked side contains seawater which feeds the
inland salina. The sOllthern edge is separated by a crack that has become a
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seawater channel with Avicennia mangroves. On the western side of Ras
Mohammad ilj a canyon with ospreys (fish hawks) and ruins of a Roman citadel.
There are two interesting observatories. The coral reefs are the finest in Sinai,
and nearby are attractive warm water beaches along the Gulf of Aqabah. Ras
Mohammad can be reached in any type of vehicle.

Rod El Eir--inscriptions and drawings in rock that date to the ancient Egyptians.
They include drawings of boats and animals. The inscriptions are located at Wadi
Rod EI Eir (Path of the Donkey), near Bir Nasib, and the site can be reached by
foot up the wadi or from Sarabit EI Khadim.

Sarabit EI Khadim --ruins of ancient Egyptian temple in the Umm Bugma region.
Built about 4000 years ago by pharaohs of the 12th dynasty, the temple, built in
honor of Hathor, the cat-eared, green-blue-eyed goddess of turquoise, has a tomb
of an important mine official. It is decorated with hieroglyphics that contain
information about the operation of the mines. In 1906, Petrie found many more
rock drawings and inscriptioms in the mining area; he also discove!'ed two
inscriptions using the Protc-Sinaic aiphabet, amazingly similar to the old Hebrew
alphabet. Because of the rapid erosion of the sandstone, protective measures
were taken and paths marked around the temple by the Israelis.

Sharm EI Sheikh--resort development in South Sinai, northeast of Ras Mohammad.
A raised petrified coral reef separates Sharm EI Sheikh Bay from Shermel EI
Moiya, forming a boot-shaped peninsula.

The eastern bay, Sharm EI Moiya (moiya means water), is named after the
only two wells in the region (salty but g()od for watering herds). East of this bay,
on the plateau of Ras Umm Sidd, is the residential area of Sharm EI Sheikh. Ras
Umm Sidd is an elevated plateau that borders the two bays on the east and the
Red Sea on the west. Sharm EI Sheikh has restaurants, hotels~ a gas station, a
garage, a dispensary, a police station, a bus station, and an airport. Visitors
should bring most food staples.

At the entrance to Sharm El Sheikh, to the right of the road, is the Kennedy
Rock, a mU~-J1room-shaped ~tone that eroded into the shape of the head of the late
president of the United States.

Wadi Feiran-' drains a wide basin of the high mountain region of South Sinai into
the Gulf of Suez. Its continuation above Naqb Buweib is called Wadi El Sheikh,
where it runs mainly through metamorphic rock. Feiran Oasis is 8 kilometers long
with walls, palms, gardens, and houses of Bedouins who represent all th~ trihe:s of
Sou~h Sinai. Feiran has a rural center with a dispensary, store.s, shops, and a gas
station. On the side of the wadi are terraces of chalky, marl deposits that prove
the existence of ancierlt lakes dammed in by dikes. The terraces still contain
underground water reservoirs refilled by seasonal floods. Tel El Makhrad in
Feiran was a flourishing town during the Byzantine period, identified as biblical
Rephidim. The new church (1969) and the amazing gardens belong to
St. Catherine's Monastery. On the sides of the wadi are caves dug into the marl,
which were used by monks in ancient days. nlOSe caves gave the wadi its name,
which translates "VaHey of Mice."

The motor road starts at the Abu Rudeis-El Tor road and runs along the wadi
to St. Catherine's, with side roads branching out to Wadi El Akhdar, Wadi Sahab,
Wadi Solaf, and Wadi Gharba.
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Wadi Hebran--descends from Gebel Tarbush to the El Qaa Plain. The Egyptian
Abbas Pasha in the 1860's ordered the construction of a "chariot" road (Sikkat
Abbas Pasha) from El Tor to St. Catherine's Monastery, parts of which can still be
seen. The oasis and tomb of Sheikh El Irdasiya and the canyon of gardens with
sprine,s along the way make Wadi Hebran a recommended route for walking or
camel riding, and today it is passable with a fcur-wheel drive.

Wadi Isla--gradually descencl.s from Gebel Umm Shomar to the El Qaa Plain.
From the Byzantine period, the wadi served as a camel caravan route to
St." Catherine. Near the springs are palm groves, canes ("Phragmites" and
IIarunda II), juncus, mint ("mentha"), and cane huts belonging to the Awland Said
tribe. Distant tribes also come to Wadi Isla to collec* cane.

Wadi Maghara--descends into Wadi Sidri at Sheikh Soliman Nafia. In the 1840's
Major MacDonald rediscovered the old turquoise mines in the wadi and wanted to
renew operations but failed. Ruins of his camp's stone building are at the mouth
of the wadi. Across the mou~ of the wadi is a wall built by the ancient
Egyptians. In 1905, the archaeologist Petrie removed from the canyon walls about
40 ancient Egyptian inscriptions that were sent to the Cairo Museum. Only one
Egyptian inscription of Semerkhat has remained, with some short, mostly
Nabatean inscriptions.

Wadi Mukattab--sandy, upper tributary of Wadi Sidri, approachable from Wadi
Feiran (old road to Abu Rudeis) with a four-wheel drive. In the wadi are many
drawings and inscriptions cut into the rock.
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Estimated Existing Tourism Facilities in Sinai

1983

Locati on faci 1i ty Capacity

E1 Arish Marriott** ,;0
Sinai Beach 50

St. Catherine Monastery 100
Airport-E1 Sa1aama 100

Sharm E1 Sheikh Hote1-C1 iff Top 27
Hostel 36

~la rsa E1 Att Marina Hotel 135

Dahab Village 42

~~uwei ba Vi 11 age 90

Taba* Sonesta 400

* ~urrent ownership under dispute. Under Israeli control
at present.

** Under construction.

Source: Field survey by Consultant in February, 1983.
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North Sinai Coast, Estimated Tourism Capacity
and Use Potential

1983-1987 1988-1992 1993-2000

(thousands of visitor-day),

Potential Use
High 2,294 3,279 6,844
Low 833 L1l6 2,043

(cumu1at i ve new accommodation rooms)

Potential Capacity
High 4,600 6,558 13,688
Low 1,666 2,232 4,086

Source: Estimates by the Consultant.

EC- TO··4
North Sinai Coast, Achievable Capacity and Usage Targets

1983-1987 1988-1992 1993-2000

Cumulative
ACClJiilmoda ti on Rooms 400 1,050 2,450

Usage (thousands of
vi sitar-days) 200 525 1,225

Potential Market
(thousands of visitor-

days) 833 1,116 2,043

Usage as percent of
potential market 24 . 47 60

Source: Estimates by the Consultant.
"'------------_._------
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Gulf of Agabah, Estimated Tourism Capacity
and Use Potential

1983-1987 1988-1992 1993-2000

(thousands of visitor-days)

Potential Use
High l,403 2,010 4,076
Low 615 845 1,387

(cumulative new accommodation rooms)

Potential Capacity
High 2,806 4,020 8,152
Low 1,230 l,690 2,774

Source: Estimates by the Consultant.

EC-TO-6
Gul f of Agabah, Achievable Capacity and Usage Targets

1983-1987 1988-1992 1993-2QOO

Cumulative
Accommodation Rooms 330 1,080 2,580

Usage (thousands of
visitor-days) 165 540 1,290

Potential Market
(thousands of visitor-days) C15 845 1,387

Usage as percent of
potential market 27 64 93

Source: Estimates by the Consultant.

------------------~------------_.__.-
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Projected Sinai Cultural/Sightseeing Tourism Markets Potential

1985-2000

Tourist Segmen.! 1985 1990 1995 2000

{!"IO. of visito ..·-o,:ys)

GECD countries High 290,000 "70,000 472,000 600,000
Low 120,000 150,000 196,000 250,000

Domestic High 100,000 150,000 2,00,000 2,68,000
Low 40,000 60,000 82.,000 112.,000

Other Arab High 44,000 56 r OOO 72,000 90,000
Low 18,000 Z2"OOO 30,000 40,000

Israel nigh 100\000 12.8,000 164,000 Z1C,000
Low 40,000 52,000 66,000 84,000

TOTAL High 534,000 .7 04 ,000 908,000 1,168,000

Low 2,18.000 284..t.QOO 374.000 486.00~

Hotel rooms High
Low

1,068
436

1,408
568

1,816
752

2,336
977.

SOURCE: Ministry of Tourism, Egyptian Tra.vel L,dustry.
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Ran aes of Potential Visitor Days and Hotel Rooms
for Vari ous Sinai Tourism Markets

1990 2000

Vi s itor Vi sitor
Market Days Hotel Rooms

~
Ho tej:..,Rooms

(Mill ion) Mil ion

Warm Water Beach 0.6 - 1.7 1,120 - 3,480 1.0 - 3.7 2,000 - 7,420
- Southern Sinai

Regi ona1 Beach 0.8 - 2.7 1)640 - 5,370 1. 5 - 5.9 3,090 -11 ,690
- Northern Sinai

Domes U c Beach 0.5 - 1.0 980 - 1,970 0.8 - 1.7 1,660 - 3,335

Mi ddl e Eas tern 0.3 - 0.5 500 - 1,000 0.4 - 0.8 830 - 1,660

Cul tura 1 Tourism 0.3 - 0.7 568 - 1,408 0.5 - 1.2 972 - 2,336

~o ra 1/Scuba 0.2 330 0.3 530

Source: Estimates by the COnS~17J~l.
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Comparative Financial Averages
Hotels in Egypt and Other Mediterranean Countries

(millions Of.tV.NJ dollar eguivalents)
1979-1980

Tweh'e Other
Fin Mediterranean

Egyptian Hotela Region }letels

.!!!!! 1919 1980 .!ill
Revenue.

Room. 28.1 Z5.0 56 •• 4Z.0
Food (incl. other income) U.6 2.0.6 34.0 27.6
Beverago. 8.6 fl.O 13.2 10.8
Cuino 5.9 '.8 n.s 2,1.5
Telephone 3.5 2,.6 6.1 4.3
Other operated dept•• 1.6 1.3 1.6 1.4
Rentala and other income 2.1 1.8 •• 6 2.1

TOTAL 75.0 64.1 148.7 116.3

Depvotmental Expen.!!!

Room. 4.8 4.0 13.6 10.0
Food and beverages ZO.7 17 .8 36.7 29.3
Culno 4 ... 3.4 29.5 2,4.0
Telephone 2.3 1.8 •• 5 3.4
Other operated dept•• 0.7 0.5 0.9 0.7

TOTAl.. 32..9 2,7.5 85.2 67.4

Undistributed Operating Expenses

Administrative and general 3.4 ~.8 8.1 6.3
Management fee 3.6 3.7 3.8 2.9
Marketing 1.5 I.Z 4.1 2.7
Franchise fee. 0.0 0.0 0.0 0.2
Guest entertainment 0.0 0.2 0.0 0.0
Property oper. and malnt. 4.') 3.1 8.3 6.7
Energy co.t. 0.9 0.9 4.9 3.5

TOTAL 13.4 11.9 29.2 22.3
= =

Income before fixed chargu 28.7 2,4.5 34.4 26.3

Property Taxes and Insurance

Property tau. O.t> 0.1 0.5 0.4
Insurance 0.1 0.1 O.l O.l

TOTAL 0.7 0.2 0.7 0.6

Income before other
fixed charge. 28.1 U •• 33.8 25.8

Qther Fixed Chargea

Rent 6.9 5.6 11.5 10.2
Interest 0.0 0.0 1.0 0.7
Depreciation and amortization 1,1 1.0 5.0 3.3

TOTAL 8.0 6.6 17 .5 14.2
=

Income before addition. 20.1 11.9 16.3 11.6

Ot:ler additions 1.1 0.6 -0.5 -0.5

Income before income tall;eI 2.1.9 18.4 15.8 11.1

Income tAlle, 0.7 0.5 0.6 0.6

Net Income or lou ZLZ 11.9 15.2 10.5

Profit on ••Jet 2,8.2.% 2.8:'0% 10.2.% 9.0%

I JSource: Data assembled by Pannc.d 1 Kerr Forster for 1980.
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Estimated Charter Airfares from London to
Selected Mediterranean Resorts

1982
(U.S. dollar equivalents)

Destination

El Al'ish
Cairo
Tel Aviv
Cyprus
Tenerife

Las Palmas
Morocco
TWlisia
Corfu

360-4Z0
390-450
Z80-300
Z50-300
ZOO-300

ZOO-Z70
Z80-300
Z60-Z90
ZOO-Z80

mcrement in Airfare
to El Arish as a
Percentage of b

Total PackageP~

11

13
17

Note: 1) For El Arish, assumes one flislht per week,
a flight load factor of more than 85 percent,
and Boing 727 or DC-IO aircraft. Otiler
destination fares are estimated by subtracting
the accomodationjfood component and service
charge from the typical package price.

2) Airfare increment assumes that total package
is midpoint of Cosmos range (adjusted to
reflect 1982 prices) for three destinations.
Airfare is midpoint of July-August 1981
package fares. Also assumes for purposes of
each comparison, that nonairfare component
in El Arish equals that of the respective
country being compared.

Source: Quotations from London-based airlines and
tour operators.
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Selected Tours from Israel to Sinai
Fall, 1981

Length
of

:rour Operator Location Tour De~criptlon

Society for Tel Aviv Vuies Trips tailored by region and
t>reservation degree of difficulty, using
of Nature a mixture of sedan cars,

trucks, 2nd camels; discounts
given to tourists will~ng,

qualified, llnd licensed to
carry a rifle; highly regarded

United Tours Jerusalem 1 day Sharm EI Sheikh, Gebel Musa,
Tel Aviv and Eilat for $335 (air can-
Haifa ditioned bus)
Netanya
Eilat

Neat Hakikar Settlement 5 days $2.40 (in lO-seat open trucks)
south of 2. days $105 (GebE!1 Musa)
Dead Sea 4 days $195 (camc~l tour, nights

under star~l)

Johnny Desert Eilat 3 days $2.11 (sleeping bags under stars)
Tours 2. days $137 (Gebel Musa)

1 day $36-$80

Jabaliya Jerusalem 5-2.0 days Camel trips with mountain
Trecking climbing (f'" u?)

11 days $2.50-$300
6 days $450

Kopel Tours Tel Aviv 6 days $2.35 (by private car, campihg
under atar:,)

5 days $2.15
3 days .$lZO

Source: David Shipler, liThe Sinai: Suspended in Time,"
New York Times, Section 10 (November 15, 1981), p.20.
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PA-OR-l

Prime Minister's Decree No. 427 of 1982

The Prime Minister has, after perusal of the Constitution, and of Presiden

tial Decree No.4 of 198Z, forming the gO\1el-nment, and after the apJ.~·o\1al of the

Council of Ministers, decreed:
...

Article I--Formation of a Committee for the reconstruction of Sinai, under the

chairmanship of the Prime Minister and the membership of each of the following:

Deputy Prime Minister and Minister of Foreign Affairs

Deputy Prime Minister for Production and Minister of Petroleum

Deputy Prime Minister for Services and Minister of Local Government

Deputy Prime Minister for Economic and Financial Affairs and Minister of
Investment Affairs and International Cooperation

Minister of Defense and Military Produ<:tion

Minister of Reconstruction and Minister of State for Housing and Land
Reclamation

Minister of Transportation! Communications and Maritime Transportation

Minister of Electricity and Energy

Minister of Supply and Home Trade

Minister of the Council of Ministers Affairs and Minister of State for
Administrative Development

Minister of State for Information

Minister of Planning

Minister of Industry and Mineral Wealth

Minister of Tourism and Civil Aviation

Minister of State for Agriculture

Governor of North Sinai

GJvernor of South Sinai

Artic:~ 2--The Sinai Reconstruction Committee will be concerned witt::

1) Drawing up the general policy for the reconstruction of Sinai, approval

of the pl'Ograms and phns required for the purpose in accordance with
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PA-OR-l (continued)

the economic and social development plan and within the
scope of the general policy of the State.

2) Approval of distribution of investment credits allocated
to reconstruction projects and determination of priorities
of execution.

3) Consideration of studies and researches submitted to it
concerning the most suitable sites for the cities and
villages the establishment of which i£ decided.

4) Coordination between Ministries, Authorities and organiza
tions engaged in recon~truction activities and in pertaining
spheres.

5) Follow up of execution of programs and plans for recon
struction, overcoming financial and thechnical obstacles
encountered by execution and evaluation of completed jobs.

Article 3--The Committee's decision will be binding, ~nd it is up to
the Ministers, Authoritles, and organizations concerned to take neces
sary action for their imrlementation.
Article 4--This decree is to be published in the official gazette.

Issued on May 8, 1982

Dr. Fuad Mohyi Eddin
Translated from Arabic by A.M.M.
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Source; Egyrt : Urban Growth and Urban Data Report, ~~.. ~')ared as part of the
National Urban Policy Study by PADCO for the Advisory Comm~ttee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 434.



PA-OR-3

~C RELATiONS

INFORUATION CENTER

REGIONAl. PLANNING roVERNOIlATE S

TRAWSI'OIlT •
INFRASTIUCTURI::

r !lIG CITIES t
ptANN INC RESEARCH

[.HOUSING PLANNING

LEGAL IIFFAIRS

TRAINING

BOARD OF DIRECTORS
5ECRETAR IAT

FINANCIAL & ADMINIStrATIVE
AFFAIRS

[§RGANIZATION & ADMINISTRATIOHt-

,--._--_.--------..,

DRAFTS. DRAWING &
TECHhlCAL DOCU~NTATION

SOUY'ce: Igyp_~: Urb.an Growth and Urban Data Report, prepared as part of the
Nati:1nal Urban Pol i cy Study by PADCC for the Advisory Committee for
Recon~truct10n, t1inistry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 435.
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ORQANIZATlONAL SmlJCTURE OF Ttte CENTRAL AGENCY FClA RECONSTRUCTION

I PRESIDENT ICENTRAL AGENCY FOR RECONSTRUCTION

VICE PRESIDENTl
FOR ECONOMIC I FINANCE

AHA IRS

TECIINICALITECHN ICAL EQUIPWENTS a
AFr'A IRS SUPPLY

! BUDGET a FINANCE}- IADMIN I STRATION I I-
PERSONNEL

TECHNICAL .~

\RESEARCII a~ 1. BUDGET II ~ I GENERAL ADMINISTRATION~
EQU IPIolENTS

STUDIES FINANCIAL
FOLLOW-UP

PROCUREMENT a~
IPROjECTS a~ I FINANCIAL~ I PER SONNEL NIINAGEMENT ~

SUPPLY
TECIlNICAl
FOLLOW-UP MANAGEMENT

I FINANCE 11;1---
INVESTMENTS

II\lPlEMENTING AGENCIES I

I I I I I I

:"'<YI NORn, WEST GREATER CAIRO TRA IN ING .·OR SUEZ CANAL SINAI SPECIAL
COAST rEVElOPMENT BLOI LD ING a CITIF.S PROJECTS

PROj ECTS CONSTRUCTION RECONSTRUCT ION
AGENCY

Source: Egypt:.. Urban Growth and Urban Data Report t prepared as pa rt of the
National Urban Policy Study by PADCO for the Aovisory Committee for
Reconstruction t Ministry of Development t Arab Republic of Egyptt
U.S.A.I.D. Grant No. 263-0042, p. 436.
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PLANNlNCl PROCE8D IN EOYPT
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Source: ill.e!..: Urban Growth and Urban Data Report t prepared as part of the
National Urban Policy Study by PADeO for the Advisory Committee for
Reconstruction t Ministry of Development) Arab Republic of Egypt)
U.S.A.I.D. Grant No. 263-0042 t p. 428.
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Source:
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MINISTRY OF PL;.\NNING

SERVICES

~~ypt: Urban Growth and Urban Data Report) prepared as part of the
National Urban Policy Study by PADeO for the Advisory Committee for
Reconstruction) Ministry of Development) Arab Republic of Egypt)
U.S.A.I.D. Grant No. 263-0042, p. 429.
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PopulatlCIDI
Reldou Cultivated Area Economic Features

Greater CWO 9,100,000/ Charactel'lstic urban lemees,
49,000 feddans Wlder leat of Cflntral Government
cultlntlon (Governorate of Cairo); lome

agriculture environment (Gover-
noratel of Giza and Qalyublyabh
rapid population growth

Alexandria 4,600,000/ Urban lernees (Gl)vernorlLte
835,000 feddana under of Alexandria); agrlc:u1turll1
cultivation environment (Governorate

of
Beheira>; desert environment
(proposed Governorate of
Nu"arlyal

Suez Canal 3,800,OOal Urban lemCes, international
70Z,OOO feddans under IhIJ'plng (port Said, Ismama,
cuJtlntlon and Suez); stroDIL developlDent

potel· Hal (Governoratel or
ShaJ'Jdya and N. and S. Sinai,
part of Governorate of the Red
Seal; Integral mllltary lmlt,
mineral resources, tourlln!
potenUal

Delta 8,l40,OOOI AgJ'lcultural environment,
1,914,000 feddans under low Itandard of living
cultlvaUon (Governorates of D&kablla,

Dalol'!tta, Kafr El Sheikh,
GhlLrbiya, and Menulla!

Matrub 131,000/ Development potential, low5,000 feddant undftr
cultlntlon

popUlatiOD density, rich
In relOurces (Governorate
of
Matrob)

Northern Upper 3,950,0001 Agricultural environment,
ElYPt 1,032,000 feddana undl!r low standard of lIriDg

cultl.,.Uon (Governorates of Fayoum,
Beni Suer, Mt.nya, and part
of (ioyernorate of the Red Seal

.....Iut 1,600,000/ Agricultural enYlronment,
349,000 feddana under rich In relourcel, low
Cultl....UOb Itandard of living, large

areu lultable for recla-
mation (Governorates of
Aulut and New Valley)

Southern Upper 4,150,0001 Rich In resourcel, IndUl-
ElTPt 649,000 feddana under trial development potenUal

culUnUoD (Governoratet of Suhag, Qma,
and Alwan, Pll1t of Governc.rate
of the Red Seal

SOUl'cel Presidential Decree, 1977.

PA-8



PA-OR-6

ORGANIZATIONAL STRUCTURE OF THE MINISTRY OF IRRIGATION

rYIN I ST~Y O~
IRR ILAT ION

[~-:')~I r INANC I AI. • ,I LtANN INL, fOI.LOW,upl rOAST ERO',ION
AOlllNISTRATln .I'USIBIlITY PNOTECT I )N

A.-fA IRS STUDIES

IHECTN II. I TV AND MICiIAN IC AI·I IIRRIGATION~
utrT,

I I I I I I
~ 1I0NI1.

I
ONTAl

I I
INN ILAT ION INN IGAT ION INYfSTMf;NTI f INANC IAI. FINAI/CIAI. DAIlS • I RR IGAT ION I
"I.ANTS • PI.ANTS • II PNOJECTS • AUlilN I S- • AUlilN I S· WATEN EXI'ANSION DIG II 'STATIONS STAT IONS UAT IVI. TRATIYl PRO) f.CTS BARRAGES

.'OR t'ON AHA INS AHA IRS
WIIlR WillI<
EGYPT EGYPT

ltX Al 1).:1'11).
H1W I~!!GA T ION

PA-OR-7

t~INISTRY OF IRRIGATION AND ITS AFFILIATED AGENCIES

TilE IlIN I STRY]
l)f

IIlR ICAnON

GF.N·ERAI. AU THOll I TY I'OJ
TIlE If IGIf oAIl AND

ASWAN ollil

Source: Egypt; Urban Growth and Urban Data Report, prepared as part of the
National Urban Pol icy Study by PADCO for the Adv'lsory Committee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, pp. 440-41.
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ORGANIZATIONAL ITRUCTURE OF THot NlHIITRY Of AORICUUURI

[jI.\NAGt:I€NT IJF.YHOP-.NT

PA-OR-9

lotlUlSTRV OF AGRICUL TURE AND Its AffILIA TE AGENCIES

I ANI. , .... WOYUG'NT
I'WllIICT~ II'NI>

GI.NI MAl AUTIK1M ITV
HlW AliM IrutHIMI

~MOI'l'rl ION-------- L£NUAI AUTlklM ITY
HIM AI;UM I AN

MUO."

Source:---rgypt: Urban Growth and Urbar!-~Ja Report, prepared as part of the
National Urban Policy Study by PADeO for the Advisory Committee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 440.
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SECRETARIAT FOIl 11£
tUGt alKlL OF 'TlWlSPOIH

PA-OR-ll

NATIOOAI.. AIJ1l(jR ITY
FOO POST OfFICE

TELEC~ICATIooS I
RESEARCH caUER

NATlaw. A~ITY FOO
TEL£OO'fWI CAT IONS

OPERATI 00. MOl
aw;ElI00 J

...---4 ccttt.IllCATIOOS

OROANIZATIONAl STttUCTURE OF THE HEAOOUARTERS OF THE MINISTRY Of
TRANSPORT, COMMUNICATIONS AND MARITIME TRANSPORT

TIE MINISTRY

GENERAl.. AUnOO ITY
TRANSPORT ffiOJECT
~It«i

PA- 11

MINISTRY OF TRANSPORT, OOMMUNICATIONS AND
MARITIM;: 'tAANSPOAT ANO Its AfFllIAtEO AGENCIES

PA-OR-IO

NATlaw. Almaun
FOIl RAILW,\'S

GENERAl ~ITV
FOR 1/t.At{) AIf)
l+\TER ROADS

rMINIS.TERIS..Tt.'Ct:(~)L OfFlcr

_. ~OOGANIZAT100 Nf)
A1Y'IINI S)'~'1T100
SECRETAll ".T

Source-:Egyr>t:-iJ-rb-an Growth._and UrbaiLJ2gta Re~_rt, prepared as part of the
National Urban Policy Study by PADCO for the Advisory Committee for
Reconstruction, Ministry of Oevelopment, Arab RE~public of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 446.
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MINISTRY OF SUPPLY ~ND INTERNAL TRADE

Tt£ MINISTER I

I I I
I SEMITY I IMINISTER'S OFFICE I I LEGAL AFFAIRS I

I I
EXPERTS, c001ROt., INTERNAL l"RIa P1.AI'l4ING,~ DEVELOPtENT
PRICING AtfJ DISTRIBUTIOO SECTOO f.- NID FItW«:IAI.. AND mtlNISmATlVE -

SECTOR

(iNTERtw. l"RIa~ tWW;EIo'E}{T ~11lPf-'ENT I

11'£IGHTS At{) l-- [ PI.AI~ING I
foEA5rnE11:NTS I

ICCH1:RCE ~
[ FINJ\NC IAI.. Atf) AI:foII NISmATI VE I

REGIS~R AFFAIRS I

PA-OR-13

ClfIGAIIZATlOtW. 8TftUCTURIi Of' THI ...TIlY Of'
IUCT"lOITY ANO fIOWE"

ll£ "'MISTIlY Q w:etRICI-TY-OO-fQO-!......1

IIWL ~~J "'-==:";:;:'-1 I~~~ E:J
"~IAL NIl.IDl'MIS1llAtl~ mA1R$ I

Source: Egypt: _Urba'l. Growth and. Urba'l_p(lta Report, prepared as part of the
National Urban Policy Study by PADeO for the Advisory Commfttee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.O. Grant No. 263-0042, pro 447 and 450.
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ORGANIZATIONAL eTRUC;Tl.!RE Of' THE MINlaTRV Of' LlANPO"''ER ANO VOCATION/IL TfIlA....

UHi-iiIHIS,iYorMAHPOW[A AHOVOCA!!ONAl TRAININ" I

I-I[(lUG'~CALOfflC[
L..-__

IWlAGlHUI OnUOftlfIlT"""POIlU OlV£lOPlllNI

S[CURI"

......~~~~~~~-If--(OM'LA'N'S J

C AllHINISTAATlV[ I
S£CA£lAAIAI

--.---------_.-

_..- OO(I!ll(NIAIIOH ([HHN~

r-.·~IC·~ ;A.N·I \I 1':I~(:~~J

._ Al Sf A~(H ON IH[
SIAUCluAf Of
~.HNlIIlA

.. [MPLOYMlNI

.• MIURAI ION' OUA·
NAL ["'LOYM["I

WAGCS SluOI£S

.- STAIISIICS

-- VOCAIIONAL lRAINING
PLANNING

- VOCAIIOIlAl. lRAINING
S£RVIC[S

.. VOCAtiONAL TRAINING
rOllOll·u~

.- VOCAIIONAi. IRAINING
pueLiCIlY , OAI£NIAIION

._- INOUSlAIAl S[CUAIlY

'.' lAllOA A£LATIOHS

._. INSPrctlON

L1AI~OH Illlll IUO[
UNIONS

- P£ISOWI£l MANAClIlfllT

-. ORGAllIlAll 011 AIlO
AOflI NISTUTI 011

SO-IJrce-:"'~f.9Y8-C=-·-lTr·b-a-n-_G-rowt~_.i!!0_.vIQ~~ . .oal<!.H(~p~~!, prepa red as pa rt of the
NatlOnal Urban Policy Study by PADeD for the Advisory Committee for
f<econstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.l.D. Grant No. 263-0042, p. 433.
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OAGANlZATIONAL ITRUCTURE 01 THE 8ECREYARIAT OENEJW. Of LOCAL. QOV£ANMENT
8EPTEioeER tilt

__IPA··14

rI PAINE NIHIST(A ~

NIIiISTU IN CIlAAGE Of
1.0CAL GOYEAItt£HT

HCR£TARIAl GENUAL

I
Of LOCAL GOYEAHKEHl

II CONSULTATIVE I I LEGAL ,I r LIAISON ICO/l/lllT£[ AOYISOR OffiCE

I DEPUTY I
r I r

NINISUR

I II PUBL IC RHAT IONSI ICOIIPLA INT I IUCURITY D.G. COIifUENCUI IOEPUTY NINISTUISI
' COltllllUS OffiCE

I I
I LOCAL COUitC! LS'/ P~IHGI fOllOW-UP [ LOCAL f INANt[ AND ILEGAL AHillRS , AND CONTROl. DIVISION GUERAL AOHINISTRATION°, N OIVISIOH DIVISION

I I
I I I I I I

01 Rft rOR GENERAL D.G. O.G. O.G.

C"
O.G.(O.G.) o , N. lRAIHIHG PLAHNI HG fOllOW-UP fiNANCE fiNANCIAL'LOCAL COUHCI L , REUARCH AND AHD CONTROL ADNINISTRAllYEtHAL AHAIRS

AHAIRS

Sou-rce-;---rg"Y8 t : Urban Growth and Urban D~ta ReRor.1, prepa red as pa rt of the
NatlOnal Urban Policy Study by PADCO for the Advisory Committee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 466.
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I
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Source-:-fgyp--r:-'UrtlarlGrowth and Urban Data Report, prepared as pa rt 0 f the
National Urban Policy Study by PADCO for the Advisory Committee for
Reconstruction, Ministry of Development, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 466.
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Suez Canal Authori~

I CHAIRMAN I
1 I

BD. OF DIRECTORS 10 MEMBERS
HEADS OF DEPARTMENTS IOFFICE OF THE CHAIRMAN ICOUNCIL OF DIRECTORS

I..-- 10 DIRECTORS GE~ERAL - • Office of Organization,
4 OFFICE HEADS Management and Training

• Office of Control and
Follow-Up

• Technical Office
• Office of Consultants

r I I I I

DIRECTOR GEN. DIRECTOR GEN. DIRECTOR G~ DIRECTOR GEN. DIRECTOR GEN.
HEADQUARTERS LEGAL AFFAIRS ADMINISTRATION FINANCE SUPPLIES

--

-r I I I I
DIRECTOR GEN. DIRECTOR GEN. DIRECTOR GEN. DIRECTDR~ DIRECTOR GEN.

ENGINEERING PUBLIC WORKS TRANSIT SUEZ CANAL ARSENAL
COMPANIES SHIPYARD

I I I
FIELD OFFICE LIAISOtt OFFICE FIELD OFFICE I

PORT SAID CAIRO SUEZ

Source': f.9YJ~.L_ Urban G~Q.~~U~Urbaf!._f)ata Repor't, prepared as part of the
Natlonal Urban Policy Study by PADCO for the Advisory Committee for
Reconstruction, Ministry of Development, Arab Republic of Fgypt,
U.S.A. r.o. Grant No. 263-0042, p. 463.

PA-16



PA-OR-18

ou.u AND D1111'R*ITtOH Of' LOCAL oo\'O....NT UNITa
.lANUARY tNO

UNlTI Of LOCAL CIOVERHo\tEHT AND ITa 'I'1ERI
1---------------------,I I! ECONONIC REGION I
L--- I· ~-----J

r-:. 1_]
L~lllal.

---Admlnlalratlye unll wllhoul legAl entity.

Govemor- Gover- Dla- Vll-
ate lIa.. norate trlcH 'OWa Quarten laa" Total

Cal ro I -- -- 7 8
Alexandria I -- -- , 5
Port SUd I -- -- , 5
11... llIa I 4 5 2 10 22

( llmailial
Sue& I -- -- 3 ,
QalyublA I 7 9 -- 37 54
snarkla I 12 13 -- 71 97
Oakahlla I 10 12 2 72 97

1I·:"n IOu ra )
Da.,1 et ta I 4 6 -- 24 35
Nelloufla 1 6 9 -- 64 62
Gharbla I 8 6 -- 53 70
Kef r EI
shlekh 1 S 9 -- 43 62
Behel rd I 12 14 -- 67 94
Glu I 5 8 3 39 56

(Glu)
;';1 Fayoum I 5 5 37 48
Benl suer I 7 7 -. 38 53
NlnlA I 'I 9 -- 57 76
Aulul I 10 10 -- 49 /0
sohag I II II -- 51 H
Qella I I. II -- 48 71
AI"an I 4 6 -- 22 33
Nolruh I 3 6 -- 10 20
Ne.. Valley I 2 2 -- 10 15
Red Sea I -- 4 -- -- 5
Norlh
Sinai I 4 4 -- 6 15
Soulh
Sinai I 5 5 -- -- II

26 150 173 25 808 1.182

SOURCE: Secretarial General of local Goyernment.

Source: Egypt: Urban Growth and Urban Data Report, prepared as part of the
National Urban Policy Study by P/'.DCa for the Advisory Comn.lttee for
Reconstruction, Ministry of LJev2lopment, Arab Republic of Egypt,
U.S.A.I.D. Grant No. 263-0042, p. 464.
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PA-A$-l

Current Revenues and Expenditures,
. N'orth Sinai Governorate

1981

Re'!lenues 1981-198Z (Ll!l 1980-1981 (LE)
Local revenues 3,Z96,OOO Z, 173,000Current revenues 140,746 116,980Grants-tn-aid 3,611,439 3,375,064

TOTAL
7~O~185 5 t 665 t044

Expendit~ 198.!-198Z (L~) 1980-1981 (LE)

Salaries, wages, and compensation 5,Z19,680 4,1Z5,003Other current expenses 1,82.8,505 1,393,061
TOTAL 7,048,185 5, 518 ,064

SOURCE: The State Budget 1981-198Z, Ministry of Finance, Cairo, August 1981.
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PA-A$-2

Analysia of Current Revenues.
North bhu~.i Gov~rnl)4'nte

1981

SOURCE: The State Budget 1981-198Z, Ministry of Finance, Ca.ro. August 1981.
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PA-A$-3

Current ReYenue~ and Expenditures,
South Sinai Governorate

1981

Revenues 198~-1982, (I.E) 1980-1981 (LE)

Local revenues 2,,099,000 1,315,000

CW'rent revenues
Grants-In-aid 330,893 541,52,6

TOTAL 2.,42.9,893 1,856,52.6

Expenditures 1981-1982 (LE) 1980-1981 (LE)

Salaries, wages, and compensation 1,483,700 1,2.07,390

Other current expenses 946,193 649,136

TOTAL 2,,42,9,891 1,856,52.6

SOURCE: The State Budget 1981-1982" Ministry of Finance, Cair(), August 1981.
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Source of Revenue

PA-A$-4

Analysis of Current Revenues,
South Sinai Governorate

1981

1981-1982 (LE) Percent of Total

Local Revenues

Taxes on vehicles
Joint fund
Add-on taxes on Suez Canal Authority

SUBTOTAL

Current Revenues

Central Grants

TOTAL

165,000
674,000

1.260,000

2,099,000

330,893

~9,893

80.0

zo.o

100.0

SOURCE: The State Budget 1981-1982., Ministry of Finance, Cairo, August 1981.



PA-A$-5

Analysis of the 1981-1982 Capital Plan for Sinai
by Sector, Institution, and Type of Program

Approved Percent of Percent of
Budget Sector Total

(LE) Total Budget

4,778,000 100.0 8.9

50,000 1.0

50,000 1.0

170,000 3.6

57,000 1.2

Sect~!:

AGRICULTURE SUBTOTAL

Ministry of Agriculture

• P]~nt protection program

• Livestock protection program

• Agriculture extension services

• Agricultural research

General Organization for the
Reconstruction and Development of
the Egyptian Village (ORDEV)

Ministries of Development and Land
Reclamation (Sinai Development
Author! ty and other MOD agencies)

Secretariat-General of Local
Government (governorate head
quarters)

306,000

3,220,000

925,000

6.4

67.4

19.4

INDUSTRY/MINING SUBTOTAL

Ministry of Industry

• Reopening of ferro-manganese
mines

• Gypsum mine at Ras Malaab

• Coal mine at Maghara

• Coal mine

• Geological survey and studies

Secretariat-General of Local Govern
ment (governorate headquarters)

Ministry of Development

Ministry of Supply

, Flour-grinding mills

• Automatic bakeries

100.0

1,400,000 18.1

900,000 11.6

450,000 5.8

150,000 1.9

1,000,000 12.8

910,000 12.1

180,000 2.3

1,500,000 19.3

500,000 6.5

PA-22
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PA-A$-5 (continued)

Sector

INDUSTRy IMININg (cont'd)

• :tce factory and refrigerator
(El Arish)

• Ice factory and refrigerator
(El Tor)

PETROLEUM SUBTOTAL

Ministry of Petroleum

8 Natural gas exploitation

• Exploratory drilling

• Productive drilling

it New projects

• Replacement and renewal projects

CONSTRUCTION SUBTOTAL

Ministry of Houling

:-:LECTRlCITY SUBTOTAL

Ministry of Electricity

• Gas turbine units

Ministry of Development

Secretariat General of Local Govern
ment (gove~norateheadquarters)

TRANSPORT AND COMMUNICATIONS- -

SUBTOTAL

Ministry of Transport and
Communications

• Telecommunication centrals

• Post offices

Approved
Budget

(LE) _

400,000

350,000

Z,550,OOO

1,000,000

400,000

500,000

150,()OO

500,000

ZSOJOOO

ZSO,OOO

4S0,()00

Z,ZSO,OOO

1,6Z0,OOO

it..7ZS z700

700,000

Z,"OO

PA-23

Percent of
Sector
Total

S.Z

4.4

100.0

39.Z

15.7

19.6

5.9

19.6

100.0

100.0

100.0

10.4

5Z.1

37.5

100.0

7.1

0.1

Percent of
Total

Budget

4.7

0.04

8.1

18.Z



PA-A$-5 (continued)

Approved Percent of Percent of
Budget Sector Total

Sector (LE) Total Budget'

TRANSPORT AND COMMUNICATIONS (cont'd)

Ministry of Civil Aviation

• St. Catherine airport 340,000 3.5

• Meteorological studies 83,000 0.8

Broadcasting/TV Union

• TV netwc:ka 513 ,000 5.3

• Microwave networks ZOZ,OOO Z.1

• Broadcasting ZOS,OOO 2.1

Ministry of Development
(Sinai Development Authority) 4,SOO,OOO 46.3

Secretariat General of Local
Government (governorate head-
quarters) 3,180,000 32.7

UnUTIES SUBTOTAL Il, 150,01)0 100.0 22.7

Governorate Headquarter.

• Potable water, m(~chanica1

equipment 7,150,000 58.8

Minlatry of Development 5,000,000 .l.~

TRADE AND FINANCE SUBTOTAL 775,OCll! 100.0 1.4

Customs Houae

• Construction of officea 50,000 6.5

Ministry of Supply

• Storage area 1Z5,OOO 16.1

Mini.try of Social Inauranc,e

• Construction of office. 10,000 1.3

Ministry of Petroleum

• Gas etationa 590,000 76.1

PA-24'------------,--------------------'



PA-A$-5 (continued)

Approved Percent of Percent of
Budget Soctor Total

Sector (LE) --!otal Budget

HOUSING SUBTOTAL ~tOZOtOOO 100.0 5.6
ORDEV za,ooo 0.7
Ministry of Development 3,000,000 99.3

SERVICES SUBTOTAL !,08Z,500 93.6 15.1
Ministry of Tourism

• EI Arisb motel project 1,450,000 11.9
Ministry of Education

• Primary education 518,000 6.4

• Preparatory education 32,5,300 4.0

• Transfer some of primary
education classes to basic
education 10,500 0.1

• Transfer some of preparatory educa-
tion classes to basic education 3,000 0.04

• Secondary education 11,100 0.2

• Technical secondary education 30,600 iD.4

• Teachers training institutes 103,800 1.3

• Special education 800 0.01

• Adult education 1,000 1).01

• Equipment 65,900 C).84

Al Azhar

• AJ Azhar In.tltutes 90,000 ll.1
Ministry of Planning

• Vocational trabling 2.0,000 0.2
Ministry of Culture and Information

• Popular culture 100,000 1.2.

• Information center 135,000 1.7
Ministry of Health

• Development of El Ari.h
hospital 105,000 1.3

• Rural health units and training 85,000 1.1
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PA-A$-5 (continued)

Apl)roved Percent of Percent of
Budget Sector Total

Sector (LE) Tot!.L_ Budget

!.ERVICES (cont'd)

~ Dental unit U,OOO 0.1

• Transport facilities 65,000 0.8

• Development of EI Tor hospital 100,000 1.Z

• Development of Sudr hospital 40,000 0.5

Ministry of Social Affairs

• Social units ZZS,OOO Z.8

• Community development associa-
tions 4,000 0.04

• Productive family projects 5,000 0.06

• Children and family 40,000 0.5

• Others 35,000 0.4

Ministry of Awkaf

• Construction of mosques lZO,OOO 1.5

Youth and Sports

• Youth camps (completion) 30,000 0.4

• Youth centers ZO,OOO O.Z

• Transport facUlties 6,000 0.06

• Equipment 40,000 0.5

• Training centers 4,000 0.04

Ministry of Industry

• Services to workers 40,000 0.5

Ministry of Development Z,SZO,OOO 31.4

Secretariat-General of Local
Government (governorate head-
quarters) 1,665,000 zo.6

ORDEV 50,500 0.6

TOTAL S3,391,ZOO

SOURCE: Personal communication, Ministry of Planning, 19tU.
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PA-OR-19

Number and DlatrlbutloD 01 Civil Sll...ant. In the
Headquartllrl 01 the North Sibal Governorate

1991

Tor T....~ ........eriaJ a.leal ""PJHWIIq
AdlDln"t,.lIu UDIt "'uy...al .....'_llID.... Prol...loD.... ~""DD.I T.chsld.... ~ Tolal It·..arb

ao...,aof. her.'ary o.D"'&1.
&Il4 ........ 'ul s.a.IUlf
o..,a! )

)..
llea.,uta' 01 U.a Oonn,,. I I ) I Two ar. Heoo404

Iro.. til. Ar..,

lAcal .Ui.lrt ) • J • .J! '1.. .,._04"
PkMIuc ud loUow"'1lp • • ) M 0... Ie HcoDliad

WIlllIII colDlD...le.'~ Dad
complAIAta • • • .l1
IaVVOfJCDut I 1• ) I! QQ. Ia HeoDd04

...Ipllli aflaln t ) Z I !1 'nt•• .,. HcoDd04

ColIIlDltt... Dad coal__ I ) J • • .Il
rla&ac.. u4 u ..lAMballca I 11 10 10 e Two are McoDll04

MUc",lal~ J • • • .u 'nt•• are ..c0a4ad

TOTAL I J.I IS £1 U 11 111-
SOURCE: Secretary Gelutral of the Governorate, Iummer 1981.
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PA-A$-6
Headquarten 1n"..tmeAb, North SiDaJ Go"UDorate

1981-198Z

Expenditure g..E)

POPULAR DEVELOPMENT

Agriculture (food .ecuritY)

• Cattle faUel:lm.
• Milk project.
• Poultry
• Water relOurce.

SUBTOTAL

Induatry

• Sand brlcb (Tanah)
• Ice lUId refrigerating plantl
• Automatic bakeriel
• OUve proceNlnl unitt

SUBTOTAL
SUBTOTAL (Popular development)

INFRASTRUCTURE

Electricity

• Strengthening and completion of networb
• Network elltelUllon
• Lighting equipment

SUBTOTAL

Transport and Comm!DlicatiolUl

• Pavl!!ment of regional row (within thtJ
governorate)

• Pavement of roach within tOWI18
• Replacement and renewal of pavement equipment
• Strengthening the banlta of canall
• Local pubUc tranlmlt

SUBTOTAL

UtUities

• PubUc cleanllneu
• Planning and regulation
• Veblcle. and mecbanlcal equipment
• Municipal elltabU.hmenta
• Swampa and "Wen
• Potable water
• Potable water (utealan wella)

SUBTOTAL

Semc:es

• Security, fire brlgadea, and traffic
• Youth eatabUlbmCll1tl
• Urban dnelopment
• Touriam
• Studiea and releucl1
• 10% maintenance of USAID (DO) equipment

SUBTOTAL

aVBTOTAL (Infrutructure)

!!Q.!;lSING (to be financed by low-tnterelt rate 10aDI)

Houatns

• Conatructlon and completion of boualnQ: unit.

SUBTOTAL

TOTAL

SOURCE' Mlnlatry of PlAJlJlinl, Cairo, 19B1
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70,000
180,000
40,000

210,000

500,000

300,000
40,000
53,000
87,000

480,000

980,000

lZO,OOO
3S-!l,000
450,000

920,000

550,000
400,000
UO,OOO
50,000
60,000

1,600,000

4110,000
ZOO,OOO
420,000

1,435,000
165,000

1,380,000
350,000

-!L430 ,OOO

270,000
500,000
50,000

180,000
25,000
75,000

-h!QQ,OOO

8,050,000

2,800,000
1,800,000

11,830,000



PA-OR-20

Number and Distribution of CIYll Sflnanta In the
Functional Departmenta of the South Sinal Governoratea

1961

Top Technical Managerial Clerical
Directorate !!fanagement Professional. Professionals Personne! Technlclanl Total

Agriculture 1 9b 10 10 30==
Houling 1 7c

~
Health 1 5 1 1" U

Education 1 10 lOd 31

Socilt.1 AffAira 1 5 15 10 31

Supply 1 10 10 21

Manpower 1 5 ~
Organization and
AdmlnlstraUon 1 1 5 ~

TOTAL ~ 36 ~1 56 't.". 155

&.nt. table II not stricUy comparable to Table l-Z for North Sinal, whlcb abowl headquarters'
Itafflng rathllr than functional d~artmentl.

bSeconded from Ismama Governorate.

cSeconded from Sinal Development Authority.

d,-wo are seconded from the Ministry of Finance.

SOURCEl Secretary General of the Governorate, Bummer 1981.
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PA-A$-7
Headquartera In••ltm.ntl, South SlDa! ao9W1l0ll'ate

1911-1981

POPULAR DEVELOPMENT

Agriculture (food security)

• .Cattle fattenins
• Poultry
• Vegetables aDd frult farms

SUBTOTAL

IDdlUtry

• Ice and refrigeratlDs plantl
• Automatic bakeries
• Fisb procesling units

SUBTOTAL

~UBTOTAL (Por,ular development)

INFRASTRUCTURE

Electl'iclty
• Strengthening and completion of networb
• Network extension
• Lighting equipment
• Lighting disadvantaged ueu

SUBTOTAL

Tranaport and Communications

• Pavement of regional roW (within the
governorate)

• Pavement of roads within towns
• Pavement completion
• Replacement and renewal of pavement equlpment

SUBTOTAL

Utilities

• Public cleanlinesl
• PI&JU1lng and regulation
• Vehicle• .and mechanical equipment
• Municipal clitabU.hment.
• Swamps and sewen
• potable Wilter

SUBTOTAL

Service.

• Security, fire brlgadel, and traffic
• Youth estabUshment.
• Urban development
• Tourism
• Studies and re~eucb
• 10% maintenance of USAll) (DO) equlpment

SUBTOTAL

SUBTOTAL (Infrastructure)

HOUSING (to be f1nt.nced by low-mtereat rate loana)

Holalng
• Construction and completion of hOlUing unit.

SUBTOTAL

TOTAL

SOURCEI Ministry of Planning, Cairo, 1901

Expenditure (LE)

150,000
100,000
75,000

.15,000

140,000
60,000

135,000

--::'1135 1°00

'/60,000

1.50,000
100,000
150,000
100,000

700,000

Z51,OOO
380,000
ZZS,OOO
iZ3,OOO

J.t580,000

180,000
15,000

«5,000
900,000
100,000
970,000

..!.a720,000

100,000
50,000
15,000

190,000
15,000
75,000

565,001}

2.., 565 1°00

1,700,000

1,700,000

...i.,OZS,OOO



RS-EC-l
Recomn~nded Strategy

Key Elements of The Sinai Economy 1983 ana 2000

1983

Traditional economy

- pastoral activities
- nomadic population
- rainfed agriculture
- dependence on nutritional

supplements
- low activity rates

- high dependency ratios
- urban centers focus on distri-

bution activities
- labor-intensive methods
- informal finance
- high illiteracy levels

Modern economy

- petroleum exploration
- petroleum extraction
- imported labor
- without families
- cultural tourism
- beach tourism

- air travel
- intensive agriculture
- drip irrigation
- sprinkler irrigation
- capital-intensive methods

- widespread primary education

RS-l

2000

Traditional economy

- pastoral activities
- range management
- rainfed agriculture
- surface runoff conservation
- local handicraft production

Modern economy

- manufacturing industry
- irrigated agriculture
- large-scale land reclamation
- exports
- food self-sufficiency

- private domestic and international
investment

- commercial banking
- large-scale domestic and inter-

national tourism
- high accessibility
- urbanization

balanced rural communities
- plentiful power supply
- exploitation of many minerals
- intra-subregional linkages
- inter-subregional linkages

- sophisticated transportation
services

- reliable potable and irrigation
water supply

- permanent settlement of all labor.
with families

- high literacy levet~

- advanced education

- management and vocational training
- sophisticated medical services
- technology- and capital-intensive

agriculture
- marketing networks



RS-MA-l

EIGHT N/HIONAL STRATEGIC GOALS FOR DEVELQPMENT IN SINAI

National integration: To integrate Sinai fully into the economic,
cultural, and political life of Egypt while creating a "life style"
appropriate to the special circumstances of the peninsula and
reducing the current disparity in social servicus relative to
Nilotic Egypt.

Population absorption: Tv attract, through jobs and amenities.
enough people to reduce pressures of overpopulation near the Nile,
and to reach a total population in Sinai of about one million by the
year 2000.

Resource developmen~: To develop natural resources, including
petroleum and other minerals, land suitable for agriculture or
industrial sites, surface and underground water, trade routes, and
beaches and other tourist attractions, in ways that serve the
national economy as well as the growing population in Sinai itself.

Oe1~10pment/attractionof manpower: To attract and/or train workers
who have the requisite skills in agriculture, mining, industry, con
struction, tourism, and other sectors, to perform in ways that
result in high productivity for the enterprises and communities
where they work.

Economic viabli!l: To develop by the year 2000 a viable, self
sustaining economy that produces goods and services that meet
national and export needs; encourages cust-recovery; and follows a
least-cost path toward desired goals, while keeping financial risks
associated with public and private ~nvestment within manageab'e
limits.

Dispersed settlement system: To fost~r the enhancement and crea~ion

of permanent, interdependent settlements--both large towns and small
villages--that are widely dispersed throughout the Sinai Peninsula,
with w~ple amenities to attract and retain a rapidly growing
popu'/ at ion.

Improved co~unications and transpor~: To build and maintain high
WilY$~ ports, a telecol1l11unications neb!Ork, and other infrastr'\cture
components that serve essenti~l economic as well as national
security requirements and provide convenient link£ from Egypt
through Sinai to the Middle East, and from Sinai to Egypt and to
export markets.

Enhanced environmen~: To enhance the environment of Sinai by intro
ducing Nile water, small sea ports, and perennial vegetation. and to
conserve the unique environment and reSGurces of the Sinai,
including scarce water resources. outstanding coral reefs, histori
cal and religious monuments. and grazing lands.

So urce : Goals drafted by Consultant in March 1983 after intensive
discussions with the Steering Committee.a-__. . o= --..~ . ....
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Recommended Strateoy: Projected Land Use by Subregion, Year 2000.. i 1

HI square

LAND USE NW NE UP SW SE TOTAL PERCENT

Nature/culture /
455 2,398 2,665 2,664 8,182 13.3conservation! --

(Coral, km shore
line) (23) (53) (--) (92) (85) (253) (37) :::c

U'lEnhanced / I
V1grazing! -- 200 5,125 l,nS 175 7,275 11.8 -c
1
I-'

Irrigated
agriculture 303 231 240 73 5 852 1.4

:::0 I Tourism 17.5 5.3 0.1 7.4 5.7 36 0.1V'l Industry 1.8 4.5 0.3 2.6 0.3 9.5I
w I

Settlements 105 204 77 86 52 524 0.8
Regional

infrastructure 12.6 14.5 35.1 1Q.4 5.8 78.4 0.1--
Total area 6,656 6~254 25,376 12,,826 9,895 61,007 100.0
Total area

developed 440 1,114 7,875 4,619 2,908 16,957 27.8
(Percent) (6.6 ) (17.8) (31.0) (36.0) (29.4) (27.8)

Key: NW = Northwest, HE =Northeast, UP =Uplands, SW ~ Southwest, SE = Southeast
-- Less than one-tenth of one percent.
a/Conservation and grazing overlap to some extent.

SOURCE: Estimates by the Consultant.
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RS-SO- 1

Estimated Number of Migrants Needed for Settlement in
____-=5:..;.1;:..;na:..;1..L'...;by Phase, 1981i.::;:.8;:..3_-.-.:2::;:0:.:;0.;;.0 _

{in thousandsT

Migrants from Nilotic Egypt Children
1982/83- 1987/88- 1991/92- of
1986/87 1991/92 2000 ·Cumulative ~1i grants

TOTAL 22 265 313 600 130

Agricultural 11 107 109 227 55

Non-Agricultural 11 158 204 373 75

SOURCE: Calculations by Consultant. Note that all such estimates are rough
orders of magnitude and sub~ect to wide variation as underlying as
sumptions are changed. For instance, if more migration occurs in
the early years and consists mainly of young couples, more children
will be born in Sinai and the total oumber of migrants needed could
be substantially less than 600,000, while the number of children
requiring school and other facilities would be greater than 130,000
noted here.



Projected Additional Employment in Leading Sectors,
by Phase and Subregion

(h.!:!"ements. each Phase)
I II III Total (leading sectors)

Subregion fulL Ind Tou M!: Ind Tou Agr Ind Tou Agr Ind Tou Total- -- --
UW 5,700 500 0 10,200 2,615 350 11 ,200 5,880 500 27,100 8,995 850 36,945

NE 1,650 3,550 400 28,950 8,850 1,300 16,800 10,100 2:800 47,400 22,500 4,500 74,400

UP 100 50 0 6,300 1,100 100 25,700 200 0 32,100 1,350 100 33,550

Sw 600 690 220 2ADO 3,740 400 9,300 8,670 600 12,300 13,100 1,220 26,620

SE -.l.QQ .-J! _0 ___6QO 480 1,500 1,700 830 3,000 2,400 1,310 4,500 8,210

Total 8,150 4.790 620 48,450 16,785 3,650 64~700 25,680 6,900 121,300 47,255 11 ,170 179,725

I
-

"fl A11 three
)"I sectors 13,560 68,885 97,280 179,725

(Cumulative)

NW 5,700 500 0 15,900 3,115 350 27,100 8,995 850

NE 1,650 3,550 400 30,600 12,400 i,700 47,400 22,500 4,500

UP 100 50 0 6,400 11,150 100 32,100 1,350 100

S\~ 600 690 220 3,000 4,430 620 12,300 13, iOO 1,220

SE 100 0 0 700 480 1,500 2,400 1,310 4,500
::::0
t/)
I

f'T'I

56,600 21,575 4,270 121,300 47,255 1,170
C")

Total 8,150 4,790 620 I
N

-
All three
sectors 13,560 82,445 179,725

Source: Projections by Consultant.
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RS-EC-3

Reconmended Strategy: Projected Regional Pattern of Employment*

Employment Projected
.SUBREGION Projected lncrease in Employment Total

ZONE for 1987 1988-1992 199~l-2000
Year 2000

- -
Nm"thwest, subtotal 10,590 22 ,677 30 0 524 63,791

North 340 3,705 11.070 14,945
Central 10,250 12,148 15 0890 38,288
South 6,824 30 564 10,388

Northeast, subtotal 10,'795 70,785 55 0 460 137,040
East 10,080 48,680 49 0 280 108,040
West 715 22,105 60 180 39,000

Uplands, subtotal 240 11,610 38 0 910 50,760

Southwest, subtotal 2 716** 11,950 ll".lli>. 47,906
~-

North l,~~O 7,540 27,620 36,660
South 1.1"16 4,410 5,620 11,246

Southeast, subtotal ---!'50 _4a4~1. ~ 14,058
South 2,964 8,004 10,968
North 150 1,500 1,440 3,090

Total, all Sinai 24,491 121,486 167,578 313,555***

SOURCE: Dames &Moore projections, based on economic activities described in
Volume III.

*Includes leading sector employment generated by agriculture, industry, and
tourism as well as other "indirect ll or derived employment.

**Understates employment in petroleum subsector because of the "transient ll

status of many of the workers involved, pending creation of permanent settle
ments which could attract them and their families to take up residence in
Sinai.

***Throughout this report this figure is generally rounded to 313,000.
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RS-SP-2

fu!cOOIIIended Strat~~gy: Sinai Settlements in the Year 2000

Location Pri~arx Funct!gn -----iubreg ion
Cities/Growth Pole (Two)!! !l,Ibreg1on

(over 50.000)
£1 Arish II~dus try/Tour1 sm/Agricu1 ture/ Northeast

Alb1 nistrat ion
Abu Rude1s (Hew site) l~du5try/Agr1cu1ture/Un1versity SouthwestSuez Industry/Administration Aeross west borderIsmail1a Administration/Agriculture Across west border
Port Said Commerce/Industry Across west border
Large Towns
125.000-50.000) J.f..!.lli
El Qantara Industry/Transport NorthwestRafah Agriculture/Transport NortheastBir £1 Abd Agriculture/Industry Hortheast
Bir £1 Thamada (Hew) Agriculture/Industry Uplands
Shann £1 Sheikh TouriSM/Administration/Industry Southeast
small Towns/Service Center
{5,OOO-25.0001 (Twelve)

Ba1oZ!
Gl1bana
£1 Tina (Hew)
Hew M1 t Abu1 Kom
Ayun Musa (Hew)

Sheikh Zuwayid
Remana
G1fgafa
Ras Sudr
£1 Tor

Ras laba (Hew)
Huwe1bo

Settlements/Morket Center
(Under 5.000)

Firdan-East (New)
Harndi-East (New)
£1 Mazar
Negila
Rabaa

Abu Awe1gi1a (Hew)
£1 Quseima
E1 Kuntl1h
£1 Themed
Nakhl

£1 Hasana (Hew site)
£1 Sirr (New)
El Haghara (New)
Abu lenima
Feiran Oasis
St. Catherine

Dohab
NebQ

Agriculture
Agriculture
Agriculture/Fishing
Agriculture/Tourism
Industry/Tourism/Agriculture

Agriculture/Industry
Agriculture/Tourism
Agriculture
Industry/Transport
Agriculture/Fishing/Tourism

Tourism/Trllnsport/lndustry
Tourism/Administration

(Eighteen)

Agriculture/Transport
Transport
Agd cu1ture
Agriculture
Agriculture

Agriculture
AgriculturelTourism/Transport
Agr icu lture
Agriculture
Agriculture/Transport

Agriculture/Administration
Agrt cu1ture
Mining/Tourism/Agriculture
Tourism/Industry

·Agriculture
Tourism

Tourism
Tourism

Northwest
Northwest
Northwest
Northwest
Northwest

Northeast
Northeast
Uplands
Southwillst
Southwillst

Southeast
Southeast

Northwest
Northwest
Northqast
Northe3st
Horthust

Northeast
Upland!i
Upland!i
Uplandli
Uplands

Uplandl.
Uplands
Uplands
Southwest
SouthwElSt
SouthWE!st

Southellst
Southellst

!/Three cities west of the Suez Canal, just outside Sinai, also
serve as Growth Poles for the peninsular economy.



RS-S$

Summary of Investment Plan. 1983-2000
(LE million)

Gross investment
Total 1983··91/92 1992/93-2000

National System, subtotal 6,816 .1-. 25£ 4.558

Production sectors, subtotal 3,100 450 2,650
Petrochemical complex 2,500 - 300 2,200
Other heavy industry 600 150 450

Service sectors, subtotal 3,716
-l.,'~~ 1.908

Main highways, harbors 185 60
Telecommunications 204 54 150
Electricity generation* 1,000 1,000
Bulk water conveyances 2,235 585 1,650
Un; vers ity 80 40 40
Parks/nature reserves 12 4 8

Regional System, subtotal 4.452 ..1.103 2.349

Production sectors, subtotal 2,662 ..1. 335 1.327
Agri culture 912 400 512
Industry and mining** 750 495 255
Tourism 350 140 210
Other production and services 650 300 350

Service sectors, subtotal 1.790 768 1,022
Roads, harbors, airports 110 -60 50
Telecommunications 204 49 155
Electricity/gas (mostly distribution) 508 289 219
Higher education*** 24 6 18
Hospita1s*** 291 66 225
Community infrastructure 134 62 72
Housing 519 236 283

Production sectors, subtotal
Service sectors, subtotal

Grand total

5,762
5.506

Il,268

*Mostly for distribution west of the Suez Canal
**Excluding petroleum

***Other education and health care are included in community infrastructure
- "--"'---'--'--
Sources: Estimates by the Consultant. For details see Volume III,

Chapter 6, and Vol ume VI, Chapter 3.
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Sector

NATIONAL SYSTEM, subtotal

Production sectors, subtotal
Petrochemical complex
Other heavy industry

Summary of Investment Plan, 1983-2000 (lE millionl

Gross
Investment Remarks

(IT mi1h orl)
6,816

3,100 No large extra cost due to location in Sinai; verify in feasibility studies.
2,500

600 Cement. steel, minerals among "other" possibilities.

:;:;:;
V'>
I.....

C

Service sectors, subtotal
Main highways, transport
Telecommunications
Electricity generation
Bulk water conveyances
Higher education
Parks/nature reserves

REGIONAL SYSTEM, subtotal

Production sectors, subtotal

Agriculture/rural development

Industry and mining
Tourism

Other production

Service sectors, subtotal
Roads, harbors, airports
Telecommunications
Electricity and natural gas
Higher education
Hospitals

Community infrastructure

Housing

3,716
---ras

204
1.000
2.235

80
12

4,452

2,662

9i2

750
350

650

1.790
lID

204
508

24
291

134

519

Several items justified partly for national defense reasons.
Part of the national system; some costs already incurred, 1979-83.
Split cost SO/50 with regional system.
Mostly for distribution to west of the Suez Canal.
Major national financial commitment to Sinai.
Mainly university.
Minimal maintenance and recreation facilities.

Mainly private sector investment, financed partly with loans from
Government-assisted development financing institutions, which are repaid
from earnings. Petroleum not included.

User fees could cover costs of field irrigation equipment plus the cost of
operation and maintenance of water distribution system.

Includes construction, workshops, servi~es and many other activities.

User fees estimated to cover over 80 percent of costs nationally.
Split cost SO/50 with national system.
Could be self-financing from industrial/commercial user fees.
Grades 10 and above; also vocational/technical colleges.
Major capital cost in a largely low-cost system. based mainly on primary

health care units.
Streets plus basic water, sanitation and other services; costs could be

covered partly by local improvement assessment.
90 percent in private sector, assisted by government-sponsored long-term

mortgage and hire-purchase schemes.

0;
I

V'lIN

TOTAL lE 11,268 MILLION

(Production Sectors lE 5.762 unllion; Service Sectors LE 5,506 million).



RS-S$-3

Cost of Major Transportation Investments. by Phase

.Investment CostJlE Mill1on)
SUbregion National Regional Total

PHASES I &II (through
1851991/92), Subtotal 125 60

Roads, Subtotal 90 35 125

E1 Qantara - E1 Shatt·* NW 11Hadj Highway UP 27Ras Taba • Ras E1 Naqb Sf 8
Ras E1 Naqb - E1 Quseima UP 21
Bir El Abd-Gifgafa NE 6

£1 Tor - Sharm E1 Sheikh SW 4
Abu Rudeis - Umm Bugma SW 7Rural roads* ALL 10Others to be identifl~d All 19 12

Harbors, Subtotal -li 25 60
Ras Taba SE 15El Tor SW 15Ras Sudr SW 15Others to be identified 5 10

PHASE III (1992/93-2000),
Subtotal 60 50 110

Roads, Subtotal 48 27 .l.§.

E1 Tina - Rafah** NE 18
Bir E1 Thamada - El Hasana UP 4E1 Quseima • Border UP 1Ru'ra1 roads ALL 10Others to be identified ALL 30 12

El Qantara Airport NW 15 15
Ports and other
Transportation ALL 12 ~ 2Q-

TOTAL 185 110 295-
*All or partially in current Five-Year Plan.

·*Oua1fng of coastal highway and Canal crossing.

SOURCE: Estimates by Consu1ta~t, based on review of Plan and Budget documents and
discussion with Governors and other officials.

~_-- --:-:--:-- -1
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Summary of Investment Requirements in Leading
Production Sectors, by Subregion &nd Phase!1

Phase

1982/83- 1987/88- 1992/93-
S!Jbregion 86/87 91/92 2000 Total Percent

Agriculture, subtotal 15.6 386.2 511.8 913.6b/ 100.0--
Northwest 12.8 133.7 114.3 260.8 28.5
Northeast 1.9 169.2 90.9 262.0 28.7
Uplands 0.1 79.7 221.9 301.7 33.0
Southwest 0.7 2.9 82.7 86.3 9.4
Southeast 0.1 0.7 2.0 2.8 0.3

(Percent) (I.7) (42.3) (56.0) (100.0)

Industry, subtotal 70.7 429.8 255.3 755.8B.! 100.0--
Northwest 5.6 32.3 67.8 105.7 13.9
Northeast 43.6 134.4 14B.9 326.9 43.3
Uplands 0.5 61.0 3.2 64.7 8.6
Southwest 21.0 196.2 25.1 242.3 32.1
Southeast 5.9 10.3 16.2 2.1

(Percent) (9.3) (56.9) (33.8) (100.0)

louri sm, subtotal 27.5 10B.3 205.5 341.39/ 100.0-- -
Northwest 12.5 36.3 50.3 99.1 29.0
Northeast 7.0 25.5 62.0 94.5 27.7
Uplands 2.5 13.4 15.9 4.7
Southwest 4.2 14.0 13.0 31.2 9.1
Southeast 3.8 30.0 66.8 100.6 29.5

(Percent) (8.1) (31. 7) (60.2) (100.0)

All leading sectors 113.8 904.3 95:5.6 1.973.8~/ 100.0--
Northwest 30.9 182.3 226.4 439.6 22.3
Northeast 52.5 329.1 293.8 675.4 34.2
Uplands 0.6 143.2 225.5 369.3 18.7
Southwest 25.9 213.1 130.8 369.8 18.7
Southeast 3.9 36.6 79.1 119.6 6.1

(Percent) (5.8) (45.8) (48.4) (100.0)

~/Excludes heavy industries like petrochemical complex which are in the national
system.

k/Sector totals were rounded slightly for inclusion 1n the Investment Plan.

SOURCE: Estimates by Dames t Moore based on sector analyses.
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RS-S$-5

Nile Water Conveyance System (Pipelines and Canals) ~

Areas to be Irrigated and Estimated Capital Costs, by Phase

Route (number)

H,mber
of Pipe

lines
!I

Sub
region/

Zone

Feddans
to be

Irrigated
(OOO)!!/

Conveyance Capital Costs
Second- Per

Primaa.. ary Feddan
(LE million) (LE)

. Totals through Phase III 20

Phase III (1992/93-2000).
Subtotal 12

Through Phase II
(1991/92). Subtotal

Ismailia-El Shatt (1)
Suez Canal-Baloza (2a)£/

Suez Canal-El Mazar (3)
Suez Canal-Rafah (4)
Ismailia-Gifgafa (9a)
Suez Canal-El Tina (lla)£/

Suez Canal-Baloza (2b)£/
Suez Canal-El Arish (5)
Suez Canal-El Sirr (6)
Ismai11a-Abu Rudeis (7)
Ismailia-W. Feiran Delta (8)
Ismailia-Gifgafa (9b)
Ismai11a-Bir El Thamada (10)
Suez Canal-El Tina (11b)£/

8

1
1

2
2
1
1

2
2
1
1
1
1
3
1

NW/S
NW/N

NE/W
NE/E
UP/W
NW/N

NW/N
NE/E
UP/E
SW/N
SW/N
UP/W
UP/W
NW/N

....§i ~ 124 10,646

6 62 9 11 .833
6 17 12 4,812.9./

20 141 37 8.900
15 208 26 15.600
8 105 15 14,93~/

10 35 25 6.000£!/

94 1,591 187 18,915

10 28 20 4.812£/
17 282 30 18.353
10 193 18 21,100
6 198 11 34.833
8 273 16 36,125
8 105 14 14.938.f!/

25 477 53 21.200
10 35 25 6,OOO£!/

159~/ 2,159.f/ 311 15,535

~/As a general rule one pipeline of two meters diameter provides ~ufficient
i rri gation water for 10,000 feddans. though thi seoul d vary fron. B,OOO to 12,000
feddans depending on the cropping pattern p rate of evapotranspiration and other
factors. Figure 6.1 in Volume III provides a schematic diagram of these pipeline
systems.

£/Fields actually under irrigation in any year; project area, land distributed to
farmers, and area cropped would be significantly larger because of area required
for roads and public services, housing and other non-crop uses. and multiple
cropping practices.

£/A canal may be both feasible and cheaper to build.
~/Average cost for Phase II and Phase III combined.
e/Reclamation of an additional 30,000 feddans hi.ls already been initiated east of
Bitter Lake.

l/rota l cost of primary conveyance in the overa11 Sinai investment program includes
an additional LE 76 million, the estimated cost of water conveyances to serve the
proposed petrochemical and heavy industrial complex north of Ras Sudr.

Sou'rce:-'-oames -& Moore calculations, for which basic data are in Volume V, Water.
~lies and Costs, in the discussion of alternative strategies.
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Land Preparation Costs for
Nile Water Reclamatjgn Areas. by phase

Sub- Feddans Land Preparation and Total cost
Reclamation Area region/ to be EqUi~ment cost , including

(number) Zone reclaimed Per fed a!/ ~tal conveyancesb/
(LE

(LE per feddan)(000) (LE) million)
Through Phase II

(1991/92) Subtotal 65 3,149 204.7 13,795--
El Shatt (l) NW/S£/ 6 2,900 17.4 14,733
Qantara-Baloza (2a)~/ NW/N 6 3,917 23.5 8,729
North Coast (3) NE/W 20 2,965 59.3 11,865
Rafah Strip ~4) NE/E 15 2,720 40.8 18,320
Gifgafa (9a)_/ UP/W 8 2,963 23.7 17,901
El Ti na (lla).Q/ NW/N 10 4,000 40.0 10,000

Phase III (1992/93-
2000) Subtotal 94 2,977 ~79.8 21,892

Qantara-Ba1oza (2b) NW/N 10 2,340 23.4 7,152
Lower Wadi E1 Ar1sh (5) NE/E 17 2,794 47.5 21,147
E1 Sirr (6) UP/E 10 3,000 30.0 24,100
Abu Rudeis (7) SW/N 6 2,900 17.4 37,733
Wadi Feiran Delta (8) SW/N 8 3,000 24.0 39,125

G1fgafa (9b) UP/W 8 2,963 23.7 17,901
Sir El Thamada (10 ) UP/W 25 2,952 73.8 24,152
El Tina (lIb) NW/N 10 4.000 40.0 JO,ooa---

Totals 159 3,047 484.5 18.582

E'/per-feddan cost varies not only with terrain, type of irrigation, and tenure
arrangements, but elsa with the mix of intensive and less intensive techniques
of cultivation chosen for each project arPl, These planning estimates require
verification on the basis of project-bY-JJ.I.·Ject feasibility studies.

E/Primary and secondary conveyance costs from Table 6-2 Volume III; also RS-S$-4
on preceding page of this volume.

~/One thousand feddans of this project area are in the very northern end of the
Southwest Subregion.

Q./First phase of a project which will be completed after ]992/93. Per-feddan
costs represent average for both phases.

SOUHCE: Calculations by Dames & Moore after review of Lmd preparation and
irrigation equipment costs of other recent projects in Egypt and
comparable situations.
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4km

atGFA~MSIA,JRtBUSINesses

,..--

'-----r--~----/ SMALL
FARMS

2krn

Highway or
Road

0istance from sottJement to aettJement
......-. couid vQry from 10 to 50 kIJonletets ..............

'""----'---~.---~r------

o 4 8 kilometers
L~!!~~i__~j

LEGEND

•
D
D

NOTES

TOINN OR SETTLEMENT

AREA GENERALLY ALLOCATED IN LARGE TRACTS
TO BIG AGRIBUSINESS OPERATIONS

AREA GENERALLY ALLOCATED IN SMALL PLOTS
(5·10 feddans each) TO INDIVIDUAL FAMILIES

Big farms, agribuslnesses 'n tracts up to 5,000 feddans allocated to corporations and other
large investors. These tracts would he located more than two kilometers from a highway
and more than four kilometers from the center of a town or settlement.

Small farms in plots of five to tell feddans each to be allocated to individual farmers.
These plots would be within two kilometers of a highway or Within four kilometers
of the center of a town or settlement.

Distances between settlements would vary from 10 to 50 kilometers <Jccorcling to
resource availability and other conditions.

DIAGRAMMATIC SKETCH OF
GUIDELINES FOR LOCATING FARMS

Dames & Moore
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RS-S$-7

Summary of Projected Regional Industrial Investments~

by Subregion, Zone and-Phase
(LE mi 11 ion)

SUI?region and Zone I
Phase 1983-
·..···tt III 2000

Northwest, suutotal 5.6 32.3 67.8 105.7

Northern
Central

Southern

Food processing
Food process; ng
Light industry
Food process i ng
Light industry

a
1.6
4.0

o
o

0.4
12.8
14.1
3.2
1.8

1.6
14.4
31.0
8.0

12.8

2.0
28.8
49.1
11.2
14.6

Northeast, subtotal 43.6134.4 148.9 j26.9

Eastern

Western

Food process i ng
Light industry
Salt
Food processing
Light industry

25.6
16.0

o
o

2.0

51.1
22.0
10.3
48.0
3.0

73.6
30.0
10.3
32.0
3.0

150.3
68.0
20.6
80.0
8.0

Uplands, subtotal

Coal
Food processi ng
Light industry

0.5 61.0

o 60.0
o 0

0.5 1.0

3.2 64.7

o 60.0
3.2 3.2

o 1. 5

SOUl.IIWest, subtotal 21.0 196.2 25.1 242.3

Northern

Southern

Food praces s i n9 0
Light industry 0.6
Mi ne ra1s, Abu Rude is, 19.4
Abu Zenima. Ras Malaab,
~mm Bugma
Food process i ng 0
light industry 1.0

1.6
5.S

182.0

4.3
2.8

12.8 14.4
5.3 11.4
2.0 203.4

C 4.3
5.0 8.£

Southeast, subtotal o 5.9 10.3 16.2

Southern

Northern

Food process i n9
Light industry
Food process i ng
Li qht industry

o
o
o
o

2.1
2.0
0.8
1.0

2.1
4.0
3.2
1.0

4.2
6.0
4.0
2.0

Grand Total 70,7 429.8 255.3 755.8*

* Rounded to LE 7bO million for presentation in the Investment Plan.

SOURCE: Calculations by Dames &Moore, based on industry-by-industry
analysis in Working Paper No. 36, Industry, April 19Q2.
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Investment
Startup Power Water (lE 000)
Phase..!/Emplo,Vees .Jill. .lm3/dayt Foreign local

Mining and Processing ProspectsRecommended Mineral
Annual

Capacity
(000 tons)

Industry
location

Manganese-iron
mine

Urrm Bugma
Ferromanganese
Smelter

Abu"Lenima

70

50

II

II

100 8

900 20,000 1,700

3,000 2,000

Glass sand mine
Southwest
Northwest

60
12

I
II

30 70 50
60 140 100

500 3,000
1.000 6,000

flat glass bl
Abu Ruaeir 100 II 900 4,000 700

•
70,000 42,000

~sum mine
as folalaabclRas MalaalF

300
300

1
II

120 5
120 -.. 5

900 900
900 900

Calcined 9lbsum
Ras ~ta laa cl
Ras "lalaatf"

210
210

I
II

280 5,000 11
280 5,000 17

5,000 3,800
5,000 3.800

~aolin mines,
No. 1
No. 2
No. 3
No. 4

Southwest
50
50
50
50

I
I

II
III

50
50
50
50

700
700
700
700

250
250
250
250

4,000
4,000
4,000
4,000

1,000
1,000
1,000
1,000

~efractori~ dl
Abu Rudel s-

Salt
-rake Ba rdawi 1

54

2,000

II

I

200

240

600

1,000

15

12

2,000 1,500

3,300 17 ,300

Coal mine
Gebel E1 Maghara,

Uplands 600

TOTAL

11* 1,00Q.

4,430

4,300

42 .. 910

800--
4.429

60,000 34,000

177,600 125,200

~/Phase I - 1983 through June 1987» Phase II - 1987/88 - 91/92» Phase III - 1992/93
through December 2000.

Q/LE 4.5 million a1lccated in the 1982/83 - 86/87 Plan.
£Iqypsum and ca1cinated gypsum investment costs excluded the cost of a power plant.

E..! As in Fi ve- Yea r P1 an.
SOURCE: Estimates by Dames & Moore.
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RS-EC-4

Summary of Projected Tourism'Investments,........
by SUb~eg10n/Zone and Phase

(LE m'lll ion)

Phase

Subregion and Zone

Northwest. subtotal

Northern

Central

Southern

Northeast, subtotal

Eastern

Uplands

Southwest. subtotal

Northern

Southern

Southeast, subtotal

Northern

Southern

Grand Total

Type

Hotel
Vi 11a
Bungalow

Hotel
Vi 11 a
Bungalow

Hotel
Vi 11 a
Bungalow

Hotel
Vacation Village

Hotel

Hotel
Vi 11 a
Bungalow

Hotel
Vacation Village

Hotel
Vacation Village

Hotel
Vacation Village

I

12.5

2.5

2.0
1.5

3.0
3.5

7.0

2.5
4.5

4.2

1.5

2.7

3.8

2.8
1.0

27.5--

II

36.25

1.25
5.0
1.25

2.5
5.0
1.25

5.0
10.0
5.0

25.5

15.0
10.5

2.5

14.0

2.5
4.0
1.0

5.0
1.5

30.0

7.5
4.5

11.25
6.75

108.25

III-_._,..
50.35

2.5
4.0
1.25

5.0
4.1
5.0

5.0
14.5
9.0

62.0

50.0
12.0

13.4

13.0

5.0

5.0
3.0

66.8

7.5
3.0

46.{J
9.~

205.55

Total

99.1

94.5

15.9

31.2

100.6

341. 3*

*Rounded to LE 350 million for presentation 1n the Investment Plan.

SOURCE: Calculations by Dames &Moore~ based on revised tourism plans after
review of land capability considerations in the early months of 1983.
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Proposed Sinai Industries That Could Use Natural Gas

Location

Northeast Subregion

Southwest Subre9ion

Activity

Clay brick

Salt

f!QJected Gas Requirement
mmcfd*

0.6

3.0

Fertilizer complex. subtotal 75.1
· gas feedstock 39.0
· fuel 32.0
· electric power 4.1

Caustic/chlorine, subtotal

· fuel
· electric power

Soda ash, subtotal

· fuel
• electric power

Cement, subtotal

· fuel
· electric power

Clay brick, fuel

Refractori es

Flat glass

Ferromanganese smelter
Calcined gypsum, subtotal
. fue"
. electric power

l§.J2
'1.0

15.0

5.5
4.7
0.8

}l .7

28.0
3.7

0.5

0.6

4.5

3.5
3.6
2.2

.J.:.i
'144.6 I11l1cfd

*million cubic feet per day.

SOURCE: Volume III, Chapter 5 and Working Paper No. 36, Industry. in
SDS-I project flles.
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SUMMARY OF ECONOMIC CHARACTERISTICS OF ALTERNATIVE STRArEGIES

Three Alternatives (consid~r~d early 1983)

Frontier All Coas ts

1. Total projected population (000)

1992 338.0 422.0
2000 944.0 1.058.0

~. Projected employment (000). by sector

1992. totaI 90.0 118.0
Agriculture 3i:o 3lf.O
Industry 7.0 16.0
Touri sm 1.0 5.0
Other 45.0 59.0

2000. total 293.4 330.0
Agriculture m:t ao:o
Industry 17.0 65.0
Touri sm 7.0 20.0
Other 146.7 165.0

3. Subreglcna I Distribution of year 2000 population (percent)

HW 27.9 25.0
HE 59.1 44.5
UP ~I MSW 8.2 22.6
SE 4.8 7.9

Recommended
01 spersed Strategy

362.0 521.2
1,100.0 973.1

98.0 146.0
40:0 56.6

3.0 21.6
6.0 4.3

49.0 63.5

374.6 313.0
160.1 T21.""j

9.0 47.3
18.0 11.2

1B7.3 133.2

36.0 17.2
38.4 46.6
al 17.5

15.7 14.1
9.9 4.6

~/lncluded In Northeast SUbregion

4. Phasing by Subre~lon:

Spread from Canal
NW to NE. SE also
benefits from trade.

5. ~~clal economic emphasis

Ag~lculture the
dOlll1nant employer,
spreading from th,!
East Bank of t\le
Canal to the Wadi
f:1 Arlsh area.

6. Infrastructure

High quality net
works fOl' Nile
water, roads and
power.

Continued emphasis
along coasts to th~

limit of resources
there.

Balanced employ
ment with Industry
not far sMort of
agri cuI ture.

Heavy Infrastruc
ture lines al~~g

coasts. connecting
lines E-W and N-S
in Interior.

Early emphasis NE,
SW. later In NW.

Agrlcult~ral employ
ment. same percentage
of total employment
as Egyptian economy
as a whole.

Most "distributed"
system. very high
Investment In Nile
water to the Inte
rior; conscious
effort, rega rdl es s
of cost. to have
population spread to
a11 areas of penl n
sula.

Develop activities In each
subregion; then integrate
into peninsular economy.

Major promotion of indus
trial activities and
intensive irrigation;
promote tourism, especially
along beaches, to limit of
market, balancing local and
overseas clientele.

Represents synthesis and
refinement of major elements
in previously considered
strategies. aims at balanced
achievement of several
complex. sometimes compet
Ing. national goals.
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RS-AL-2

Leading Sector ~Q1l11ent Under Al ternative Strategies t by Subregion

STRATE GY
Subregion Re comme nde d All Coas ts Fronti er Di spersed

Northwes t 36 t 945 41 t 400 40 t 941 66 t 186

Northeast~/ 107 t 95(}~/ 73 t OOO 86 t 524 72,072

Southwest 26 t 620 37 t 100 7t 100 30,938

Southeast ~210 13 t 500 12 t 150 18 t 097

TOTAL 179,7255:./ 165,000 146,715 187 t 293

~Includes Uplands.

Q/Of which Uplands 33,550 and Northeast (coastal) 74,400.

s.../In addition to this employment in the three "1 ea ding sectors" (agriculture,
industry/mining, and tourism), approximately 133 t 830 jobs are projected in
other sectors (for example, construction, transport, trade, government, and
repair services), making total estimated employment 313 t 555 t which is
generally rounded to about 313 t OOO jobs in the text of this report.

Source: Calculations by Consultant t 1983.
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RS-AL-3

Subregion and Use Q!. AC

Nile Water

Northwest, subtotal 550.7 263.2 291.3 193.1
Irrigation 544.8 255.4 282.3 188.0
Public Supply 4.3 7.1 6.3 4.5
Industry and Tourism 1.6 0.7 2.7 0.6

NOl'theast/UplandsY • subtota'J 808.1 1.184.5 1,477.0 294.9
Irrigation 784.1 1.165.9 1.457.6 278.7

of which Uplands (411.3) (827.4) (1.084.8) (57.5)
Public Supply 17.4 17.4 18.5 14.9
Industry and Tourism 6.6 1.2 0.9 1.3

Southwest. subtotal 250.5 6.2 548.0 108.5
Irrigation 170.6 b/ 542.6 103.4
Public Supply 3.5 r.5 1.3 3.3
Industry and Tourism 76.4 4.7 4.1 1.8

Southeast. subtotal bl bl bl bl

Nile Water. subtotal 1.609.3.£/ 1.453.9 2.316.3 596.5

Groundwater&/

Northwest. subtotal ~I ~ ~/ ~/

Northeast/Uplands~/. subtotal 38.1 23.2 38.0 23.7
Irrigation 35.2 20.7 35.2 20.7

of which Uplands (15.2) (0.7) (15.2)
Public supply 2.8 2.4 2.8 3.0
Industry and Tourism 0.1 0.1

Southwest, subtotal 47.9 46.1 50.7 7.3
Irrigation 44.2 45.4 46.0 1.8
Public Supply 1.8 0.6 2.8 2.5
Industry and Tourism 1.9 0.1 1.9 3.0

Southeast, subtotal 12.8 6.2 6.7 8.5
Irrigation 11. r 3.9 4.6 5.3
Public Supply 1.2 1.611 1.611 1.611
Industry and Tourism 0.5 0.7 0.5 1.6f l

Groundwater. subtotal 98.8 75.5 95.4 39.5

Total Water Demand 1.708.1 1.529.4 2.411.7 636.0

(Footnotcls are on Ule fvllowing pa~e.)

..."------_._----------_.._-----,-...~ .......~- .._----_...
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FR, 01, and AC represent Frontier, Dispersed and All Coasts alternative
strategies considered at an early stage in the 1983 analysis. RS is the
Recommended Strategy proposed by the Consultant after discussions with the
Steering Committee and further analysis. The Recommended Strategy is
summarized in Volume I of this Report.

Uplands not originally considered a separate subregion. Prior to
formulation of the Recommended Strategy. Uplands requirements were
included with those of the Northeast subregion.

Groundwater only.

Total Nile water requirement for irrigation is 1,499.5 million cubic
meters per year; the estimated requirement for all other uses is 109.8
million cubic meters.

Including desalinized groundwater.

No significant quantity of groundwater yet proven in this subregion.

Between 800.000 and 1.4 million cubic meters per year desalinized
groundwater included. No other figure includes more than 600,000 cubic
meters per year of desalinized groundwater.

SGURCE: Calculations by the Consultant. See also Tables A-6 to A-a in the
Appendix to Volume V.
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RS-AL-4

Irrigated feddans Under Alternative Strategies. by Subregion
.(Year 2QQQl

RecOf'IIllended ~lte~native Strategies
Subregion Strategy All Coasts Frontier Dispersed

Northwest 71,000 30,000 62,000 47,000

Northeast* 109,900** 45,000 i19,800 195,000

Southwest 17,300 12,000 1,000 55,000

Southeast 1,700 750 4,50Q. 8,000---
TOTAL 199,900 87,750 187,300 305,000

* Includes Uplands.
**Of which Uplands accounts for 51,900 feddans (excluding 2,000 feddans

of managed runoff).
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RS-AL-5

ies

Irrigated Domestic Industry
SUbregiofl Agriculture Water and Mining Tourism Total

,

(a) Recommended Strategy

Total 1,590.0 31.0 86.7 0.4 1.708.1
Northwest 544.8 ~3 1.6 * - 550. 7
Northeast 392.8 18.1 6.1 0.2 417.2
Uplands 426.5 2.1 0.4 * 429.0
Southwest 214.8 5.3 78.3 * 298.4
Southeast 11.1 1.2 0.3 0.2 12.8

(b) Frontier Strateg~

Total 1.491.3 30.6 7.2 0.3 1.529.4
Northwest 255fi4 7.1 0.6 0.1 263.2
Northeast!/ 1.186.6 19.8 1.3 * 1,207.7
of which Uplands (828.1) n. a. n.a. n.a. n.a.

Southwest 45.4 2.1 4.7 0.1 52.3
Southeast 3.9 1.6 0.6 0.1 G.2

(b) Diseersed Strate~

Tot .11 2.368.3 33.3 9.1 1.0 2.411.7,
Northwest 282.3 -'6.3 2.5 0.2 291.3
Northeast!/ 1,492.8 21.3 .6 0.3 1,515.0
of which Uplands (1,100.0) n.a. n.a. n. a. n.a.

Southwest 588.6 4.1 5.9 0.1 598.7
Southeast 4.6 1.6 0.1 0.4 6.7

(c) All Coasts Stra~~Ll

Total 597.9 29.8 8.0 0.3 636.0
Northwest 188.0 4.5 0.5 0.1 . 193.1
Northeastil 299.4 17.9 1.3 * 318.6
of which Uplands (57.5) n. a. n.a. n.a. n.a.

Southwest 105.2 5.8 4.7 0.1 115.8
:'ioutheast 5.3 1.6 1.5 0.1 8.5

n.a. Not available.
* Less than 0.05
!I Includes Uplands.

Source: Calculations by the Consultant.
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RS-MA- 2

Deve 1opment Prio rit i es by Phase

~

198Z/83-

1986/87

PHASE II

1987/88

1991/92

PHASE III

1992/93

2000

PHASE IV

After
2000

Priori tv
hU2U

-Rural
development

-Tourist
.arketln9

-Agricultural
research

-Irrigated
agriculture

-Industrial
prClllOtlon

-Manpower and
hrmlgrat Ion

-Agricultural
processing

-Petro
cheAllcals

-International
tourism

-High-tech
Industry

-Specialized
agriculture

-Infrastruc
ture

-Higher
education
and research

Construction
Emphasis

-Ferry
crossings

-Highway
network

-TelecOl1l11unl
cations

-Wells, small
dams, cisterns

-Resorts for
domest Ie
tourists

-Water
conveyances

-Industries

-New towns

·Tourlst
hotels

-Agricultural
projects

-Energy
systems

-Heavy
Industry

-Water, sewerage
systems

-100,000 hous
Ing units

-Harbors

-Recycle,
reuse water

-Recreation,
conurvatlon

-Canal tunnel
or bridge

-Improved
housing

Management
Priority

-Regional
Agency

-Information,
IIOnltoring
systems

-Agricultural,
industrial
credit

-Industrial
promotion
policies

-Water
systems

-5 economies

-Job creation

-locatl onal
patterns

-Build local
enterprises

-One economy

-Exports

-Maintenance
systems

-Revenue
generation

-Preserving
high quality
of tourism

-Style of
life

-Participation
in decisions

-Environmental
enhancement

-Reassign
Interim
Regional
Agency to
permanent
InstHlltlons

Planning
Emphasis

-Reserve key
touristic,
agricultural,
industrial
sites

-5 subregional
plans

-Groundwater
research

-Wllter muter
phn

-El /Irish
detailed
plan

-Abu Rudels
new town

-Settlement
phns

-Irrigated
agriculture

-Export programs

-Watersheds,

-Social
development

-Energy lifter
petroleum

-Health lind
education

-Sectoral
policies

-Regional
economy

-Infrastructure
for population
beyond one
111111 on

-UI"banlllt Ion

-Transport lind
cOlIIIlunlcatlons

-Maintaining
economic growth

-Aging popula
htlon

-Review sub
plans and
Ollportunlt les

Source: SUIlIllIi.lry of recommendations by the Consultants.
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RS-EC-6

New Employment in Leading Sectors,
By Phase, Subregion and Zone

Subregion/zone/sector

NORTHWEST SUbregion, subtotal

Northern zone (Port,Said), subtotal

Agriculture: El Tina - extensive
(feddans)

Fisheries
Industry: Food processing
Tourism

(rooms)

Central zone (Ismailia), subtotal

Agriculture*: Area 1 - intensive
(feddans)

Area 1 - extens~ve

(fedr.!dns)
Area ~ - intensive

(feddans)
Area 2 -extensive

(feddans)

Industry: Qantara food processing
Qantara 1ight manufacturing
New Mit Abul Kom food processing
Firdan light manufacturing

Tourism**: Bitter Lakes
(rooms)

Southern zone (Suez)>> subtotal
Agriculture: Area 3 - intensive

(feddans)
Area 3 - extensive

(feddans)
Industry: Food processing

Light industry
Tourism***: Ayun Musa

(rooms)

Total

8,885

5,700
(20,000)

2,900
135
150
(75)

22,110
3,800

(1,900 )
4»000

(14,100)
3,200

(1,600)
4»100

(14)>900)

1»400
4,760

400
150

300
(150)

5,960
2,000

(1,000 )
1,400

(5,000)
700

1»460
400

(200)

Through
1991/92

19,375

22385

1,400
(5,000)

900
35
50

(25)

13 2010
1,400

(700)
1,500

(5,300)
3,200

(1,600)
4,100

(14,900)

700
1,760

200
50

100
(50)

3,980

2.DOO
(l~OOO)
1,400

(5,000)
200
180
200

(100 )

1992/93
2000

17 ,580

6,500

4,300
(15,000)

2,000
100
100
(50)

91 100
2,400

(l ,200)
2,500

(8,800)

700
3,000

200
100

200
(lOO)

12980

500
1,280

200
(100 )

**

***

Not including doout 11,000 feddans already under irrigated
cultivation in 1983.
Not including domestic tourist plots--at least 500 through 1991/92
and ~notner 1,500 by the year 2000.
Not including domestic tourist plots--at least 1»500 by 1991/92 and
another 3,000 by the year 2000.



Subregion/zone/sector

RS-EC-6 (continued)

Total
Through
1991/92

1992/93
2000

NORTHEAST Subregion, subtotal

Eastern lone, subtotal

Agriculture*: Rafah strip 
intensive

(feddans)
Rafah strip - extensive

(feddans)
Lower Wadi El Arish - intensive

(feddans)
Lower Wadi El Arish - extensive

(feddans)
Groundwater

(feddans)

Industry: E1 Arish food processing
El Arish light industry
Sheikh Zuwayid/Rafah

Food processing
Light industry

Tourism: El Arish/Rafah
(rooms)

Western zone, subtotal
Agriculture: Intensive

(feddans)
Extensive

(feddans)
Fisheries

Industry: Salt
Food processing
Light industry

Tourism**

74,400

57,700

14,000
(7,000)
2,200

(8,000)
11 ,600
(5,800)
3,200

(11 ,200)
5,800

(2,900

2,400
5,000

7,000
2,000

4,500
(2~250)

16,700
4,000

(2,000)
5,100

(18,000)
1,500

300
5,000

800

44,700

31,500

14,000
(7,000)
2,200

(8,000)

5,000
(2,500

1,200
2,800

3,600
1,000

1,700
(850)

13 ,200
4,000

(2,000)
5,100

(18,000)
300

300
3,000

500

29,700

26,200

11 ,600
(5,800)
3,200

(11 ,200)
800

(400)

1,200
2,200

3,400
1,000

2,800
(1,400)

3,500

1,200

2,000
300

* Not including about 9,000 feddans already under irrigated
cultivation in 1983.

** Not including domestic tourist plots--at least 1,000 through
1991/92 and another 2,500 by the year 2000. Employrnent to service
domestic tourlst plots and other beach developments (for instance,
at Romana) counted under "derived" employment.

H:1e Not including domestic tourist plots--at least 1,500 by 1991/92 and
another 3,000 by the year 2000.
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SUbregion/zone/sector

RS-EC-6 (continued)

Total
Through
1991/92

1992/93
2000

UPLANDS S~bre9ion, subtotal

Agriculture: E1 Sirr - extensive
(feddans)

Gifgafa - intensive
(feddans)

Gifgafa ~ extensive
(feddans)

Wadi E1 Bruck - intensive
(feddans)

Wadi E1 Bruck - extensive
(feddans)

Groundwater (dispersed locations)
(feddans)

Industry: Maghara coal
Food processing
Other industries

Tour'j sm: Magnara/Quseirna/other
(Rooms)

~-_._-_._-_ .._._--,------_.,---

-1.3,550

2,900
(10 ,000)

2,000
(1,000)
4,200

(15,000 )
4,000

(2,000)
6,600

(23,000)
12,400
(6,200)

1,000
200
150

100
(50)

7,650

1,000
(500)

2,100
(7,500)

3,300
(1,650)

1,000

150

100
(50)

25,900

2,900
(10 ,000)

1,000
(500)

2,~00

(7,500)
4,000

(2,000)
6,600

23,000
9,100

(4,550)

200



SUbregion/zone/sector

RS-~C-6 (continued)

Total
Through
1991/92

1992/93
2000

SOUTHWEST SUbregion, subtotal

Northern zone, subtotal

Agriculture: Abu Rudeis - intensive
(feddans)

Abu Rudeis - extensive
(feddans)

Wadi Feiran - extensive
(feddans)

Groundwater
(feddans;

Industry: Abu Rudeis-Food processing
Light manufacturing
Mineral processing
Ras Sudr - Food processing
Light manufacturing
Petrochemical/fertiliser complex*
Mining

Tourism**: Hamman Faraun) Sarabit
El Khadim, etc.
(rooms)

Southern zone, subtotal
Agricuiture: groundwater

(feddans)

Industry: food processing
Light manufacturing

Tourism: St. Catherine/Wadi Feiran
(rooms)
Coast
(rooms)

26,620

19,850

2,000
(1,000
1,400

(5,000)
2,300

(8,000)
1,900

(950)

800
480

1,100
100
560

6,790
2,120

300
(l50)

6,770
4,700

(2,350)

270
880

220
(110 )
700

,350)

8,050

4,680

800
(400)

180
1,100

100
330

2,070

100
(50)

__3,370
2,200

(l, 100)

270
330

220
( 110)
300

(150)

18,570

15,170

2,000
(1,000)
1,400

(5,000)
2,300

(8,000)
1,100

(550)

800
300

230
6,790

50

200
(l00)

3,400
2,500

(1,250)

500

400
(200)

*

**

Although construction of this complex is projected to start in the
late 1980's, all employment is here attr~huted to Phase III; it may
be more realistic to plan for the first 2)000 of more of those jobs
befcre 1991/92.

Not i~c1uding domestic touris~ p10ts--at least 1,500 by 1986/87 and
another 4,000 by 1991/92 .
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RS-EC-6 (continued)

Through 1992/93-Subregion/zone/sector Total 1991/92 2000

SOUTHEAST Subregion t subtotal 8,210 2,680 5.530

Southern zone, subtotal 6,460 1,730 4,730
Agriculture: Groundwater 2,200 500 1,700(feddans) (1,100 ) (250) (850)
Industry: Food processing 260 . 130 130

Light manufacturing 600 200 400Touri s;·m 3 t 400 900 2t 500(rooms) (1,700) (450) (1,250)

Northern zone, subtotal 1,750 950 800Agriculture: Groundwater 200 200
(feddans) (100) (100)

Industry: Food processing 250 50 200
Light manufacturing 200 100 100Tourism 1,100 600 500(ro,)ms) (550) (300) (250 )

SOURCE: Projections by the Consultants
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LIST A

REPORTS, WORKING PAPERS AND OTHER WRITTEN SUBMITTALS

The Sinai Development Study - Phase I called for the Consultant to deliver
certain memoranda, reports and working papers to the Ministry of Development.
The following list begins with various reports or papers, many of which wer~

deliverables specifically mentioned in the Contract; the list continues with
Working Papers, most of which were optional under the Contract. Included as
Working Papers 32-47 are reports submitted as part of the original Draft Final
Report of April, 1982, which were later filed as "working papers" when it was
decided to recast and rewrite the OFR in 1983, incorporating additional analy
ses of land capability and spatial alternatiaves while providing a substan
tially revised synthesis of information in the earlier reports. The last
items listed below were submitted to the Steering Committee for review and
comment mostly during the period February-May, 1983, while preparing the
second Draft Final Report.

Reports and papers

Data List, Planning Information Needs, Draft Data Matrix (January 1981)
Economic Criteria Memorandum (January 31, 1981)
Preliminary Drilling Program for Hydrogeological Investigations (January 31,

1981)
First Project Sunmaries Report (February 28, 1981)
First Status Report (March 15, 1981)
Early Action Tourism Recomnendations (March 31, 1981)
Data List, Planning Information Needs, Draft Data Matrix Revised

(March 31, 1981)
Base Maps and Mapping Standards (Land Capability Analysis)

(April 4, 1981)
Tourism Study of North Sinai Coast/Early Tourism Report and Proposal for North

Sinai Tourism (January 15, 1981 and May 4, 1981)
Second Project List Report (May 10. 1981)
Well Drilling Program (May 23, 1981)
Meteorology Network Project Discussion (May 24, 1981)
Mapping and Data Collection - Definition of Standards (January 1981 and

May 1981)
Map Progress Report (July 7. 1981)
Final Project List Report (October 31, 1981)
Sinai Information System User's Manual, four volumes (April 30, 1982)
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No. 1 -
No. 2 -

No. 3 -

No. 4 -

No. 5 -
No. 6 -

No. 7 -
No. 8 -

No. g -
No. 10 -

No. 11 -

No. 12 -
No. 13 -

No. 14 -
No. 15 -

No. 16 -

No. II -
No. 18 -
No. 19 -
No. 20 -

No. 21 -
No. 22 -

No. 23 r,

No. 24 -
No. 25 -
No. 26 -

No. 27 -

No. 28 -

Working papers

Sinai Bibliography (December 23, 1980)
Bibliography on Geology and Other Earth Sciences (March IJ81)

Bibliography on Nuclear Materials (March 23. 1981)
Sinai Mineral Resource Exploration &Development Plan

(April 15. 1981)

Environmental Working Paper (April 28, 1981)
Initial Environmental Examinations Working Paper

(April 28. 1981)
Preliminary Summary of Findings on Population in Sinai

(June 22, 1981)
Preliminary Summary of Alternative Development Strategies

for Sinai (May 14, 1981)
Initial Energy Resources Assessment (May 15, 1981)

Pl~e 1imi nary Touri sm Strategy for 5i nai and Recommendat ions
for Future Action (June 10, 1981)

Livestock Production in Sinai - A Preliminary Assessment
(June 22, 1981)

Agricultural Support Infrastructure in North Sinai (not submitted)
Preliminary Evaluatior and Recolnmendations Regarding Groundwater

Conditions at El Arish (June 30, 1981)
Settlement Survey of Social and Economic Activity in Sinai

(August 12, 1981)
Energy Resource Assessment and Energy Requirement Evaluation

(August 31, 1981)
Recommended Physical Planning Standards for Development of

Major Sinai Settlements (September 26, 1981)
Draft Monograph (August 19, 1981)
Crop Production in Sinai (September 26, 1981)
Controlled Environment Agriculture in Sinai (October I, 1981)
Status Report on Alternative Development Strategies for Sinai

(September 30, 1981)
Desalinization Possibilities in Sinai (not submitted)
Shifting Sands in Sinai (not submitted)
Agriculture Potential and Prospects in Sinai

(October 11, 1981)
Review of Existing Sinai Transport Systems (October 29, 1981)

Sinai Cloud Seeding Potential (Nov~mber ?1, 1981)

Aspects of Land Settlements in Sinai (November 19, 1981)

A Summary Statement on the Industrial Sector
(November 16, 1981)

Inventory of Tourism Places of Interest in Sinai
(December 21, 1981)
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No. 29 -

No. 30 -

No. 31 -

No. 32 -
No. 33 -
No. 34 -
No. 35 -
No. 36 -
No. 37 -
No. 38 -
No. 39 -

No. 40 -
No. 41 -
No. 42 -
No. 43 -
No. 44 -
No. 45 -
No. 46 -
No. 47 -

Land Classification and Capability 1n Sinai
(December 31, 1981)

The Public Administration of Development in S1nai: Current Pr~ctice
(December 31, 1981)

Review of Migration Movements in Egypt with Policy Implications for
Sinai Development (February 1, 1982)

Draft Report on a Development Strategy for Sinai (April 1982)
Water Resources (April 1982)
Hydrogeological Information Cards (April 1982)
Agriculture and Fisheries (April 1982)
Industry (April 1982)
Minerals (April 1982)
Energy (April 1982)
Tourism (April 1982)
Population Issues (April 1982)
Environment (April 1982)
Fourth Project List and Studies (April 1982)
Index to Map Standards and Glossary (April 1982)
Information Management (April 1982)
Preliminary Map Portfolio (April 1982)
Public Administration (April 1982)
Community and Regional Infrastructure (as observed in Mid-19Bl)

(April 1982)

Papers submitted for review and comment in 1983

Revised Map Standards (February 6)
Initial Data Book (February 16)
Land Capability Findings, including a Technical Annex with 22 colored

Maps (February 26)
~~itside Factors that Influence Sinai Development (February 27)
Draft Statement of Goals and Objectives (March 7)
Alternative Strategies for the Development of the Sinai Peninsula until

the Year 2000, with two Technical Annexes (March 7)
Trade-Offs Among Development Objectives (March 16)
Second Status Report, including an Annotated Outline of the Second

Draft Final Report (March 17)

Preferred Strategic Path to Development (March 28)
Spatial Strategy Maps and Physical Plans (March 10 and 30)

A Short List of Goals for Sinai's Development until the year 2000,
following evaluation of responses to a March 16 questionnaire on
the Relative Importance of Regiondl Objectives (March 30)
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A9ric~lture and Tourism Issues (April 10)
Land Capability Worksheets for El Ari~~, Great Bitter Lake, Ayun Musa,

Ras Taba, Abu Rudeis and Nuweiba (April 19)
Tourism Land Capability Analysis (April 20)
Tourism "Desk Top" Studies (April 30)
Goals Evaluation of the Recommended and the Alternijtive Sinai

Development Strategies (April 30)
Note on the Preferred Strategy, containing preliminary projections

regarding land use, employment, population and investment costs as
well as illustrative maps (May 24)

Co~nents on Port Said Governorate Projects in Sinai (November 17)
Note on Investment Requirements and Financing for the Strategy

Recommended to Settle Sinai (December 8)
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B. li sts of Maps and Fi gures

B-1 Figures Included in the Final Report (March 1985)

B-1-1 AStrategy for the Settlement of Sinai (Volume I) AP-6

B-1-2 Managing Sinai's Development ........•........................ AP-7

B-1-3 An Economic Development and Investm~nt Plan. 1983 to 2000
( Va 1ume I II) 4 II • .. .. .. • .. .. .. .. .. .. .. .. • .. • .. .. .. .. • AP- 8

B-1-4 The Land and the Environment (Volume IV) ..•.................. AP-9

8-1-5 Water Supplies and Costs (Volume Vi AP-IO

B-1-6 Settlement and Social Development (Volume VI) AP-12

B-2 Plates Included in the Preliminary Map Portfolio,
(Working Paper No. 45, April 1982) AP-13
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Number

E.1
E.2

2.1

2.2
2.3

2.4
4.1
5.1

B-l-l List of Figures in Volume I ~

AStrategy for the Settlement of Sinai

Pa9~.

Location Map •• ~ ••••. v ••••••••••••••••••••• ~ •••••••••• o ••••••, E-2
Orientation Map Showing Contours
Five SUbregions and Governates ••••••••••••••• ~.............. E-9
Areas Most Likely to have Soils
Suitable for Irrigated Agriculture •••••••••••••••••••••••••• 2-4
Principal Known Minerals ••••••••••••••••••••••••••••••••••• 2-6
Primary Exploration Areas for Construction
Materials •••.•• ~ •• e •••••••• _ ••••••••••••••••••••••••• O...... 2-7
General Vegetation Types •••••••••••••••••••••••••••••••••••• 2-9
Location of Principal Tourist Attractions ••••••••••••••••••• 4-4
Recommended Strategy: Extensive Land Uses
and Settlements ..... e •••••••• ·•••••••• e ••••••••••••• 9........ 5-7

5.2 Recommended Strategy: Growth Poles. Growth
Points and Linkages ••••••••••••••••••••••••••••••••••••••••• 5-13

5.3 Recommended Strategy: Settlement Hierarchy and Phasing ••••• 5-15
5.4 Recommended Strategy: Schematic Diagram of

Major Nile Water Conveyances •••••••••••••••••••••••••••••••• 5-17
5.5 Recommended Strategy: Infrastructure by Phase •••••••••••••• 5-18
5.6 Recommended Strategy: Northwest SUbregion

Spatial Hierarchy and Linkages •••••••••••••••••••••••••••••• 5-27
5.7

5.8

5.9

5.10

5.11
6.1
C.l

C.2

C.3

C.4

Recommended Strategy: Northeast Subregion
Spatial Hierarchy and Linkages ••••••• ~ ••••••••••••••••••••••
Recommended Strategy: Uplands Subregion
Spatial Hierarchy and Linkages ••••••••••••••••••••••••••••••
Recolli11ended Strategy: Southwest SUbreg'!on
Spatial Hierarchy and Linkages ••••••• ~ ••••••••••••••••••••••
Recommended Strategy: Southeast Subregion
Spatial Hierarchy and Linkages ••••••••••••••••••••••••••••••
Legend for the Maps of the Five Subregions ••••••••••••••••••
Monitoring the Sinai Regional Deve'lopment Strategy ••••••••••
Recommended Strategy: Northwest Subregion
Spatial Hierarchy and Linkages ••••••••••••••••••••••••••••••
Recommended Strategy: Northeast Subregion
Spatial Hierarchy and Linkages ••••••••••••••••••••••••••••••
Recommended Strategy: Uplands Subregion
Spatial Hierarchy and linkages ••••••••••••••••••••••••••••••
Recommended Strategy: Southwest SUbregion
Spatial Hierarchy and linkages •••••••••••••••••••.••••••••••

5-28

5-29

5-30

5-31
5-32
6-8

C-4

C-7

C-9

C-11
C.5 Recommended Strategy: Southeast Subregion

Spatial Hierarchy and Linkages ••••••••••••••••.••••••••••••• C-13
C.6 Legend for the Maps of the 5 Subregions ••••••••••••••••••••• C-15
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B-1-2 List of Figures in Volume II:
Manaaing Sinai1s DeveloRment

Number Page

1.1 LOCATION MAP. . . . . • . . . . . . . . 1-2

3.1 ORIENTATION MAP SHOWING CONTOURS. FIVE SUBREGIONS
AND GOVERNORATES . . . • . . • •. . 3-3

3.2 ORGANIZATIONAL STRUCTURE OF THE MINISTRY OF
DEVELOPMENT . . • . . . . • • •• . 3-8

3.3 UNOFFICIAL ORGANIZATION CHART, SINAI DEVELOPMENT
AUTHORITY. • . . . • . . . • • • . . . 3-10

4.1 MONITORING THE SINAI REGIONAL DEVELOPMENT STRATEGY
(RESPONSIBILITY AND PRIMARY INFORMATION FLOW) . 4-3

4.2 PROPOSED LINES OF RESPONSIBILITY FOR PLANNING
AND BUDGETING WITHIN A SINAI REGIONAL
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