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EXECUTIVE SUMMARY

This working paper was prepared to assist economists and planners in

estimating infrastructure requirements and costs in Sinai. Specific infrastructure

standards are identified for various action projects. The standards were <Jerived

from a field survey conducted in May and June 1981, a comprehensive literatlJr('

search, and analysis of existing infrastructure standards now employed throughout

Egypt.

The settlement;:; inventoried during the field ~urvey are shown in Figure ES-l.

Additionally, numerous local officials were interviewed throughout Sinai.

Consultations were held with governmental officials in the Ministry of Develop­

ment, the General Organization for Physical Planning, the Sinai Development

Authm'ity~ and othel' agencies involved in establishing planning standards.

A Slim mary of selected infrastructure standards for Sinai development

progl'9 ms is given in Table ES-1.
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'fABLE ES-l

Summary of Recommended Sinai Infrastructure Planning Standards

Functional Area and Standard or Measure

HOUSING

Urban and Semiu"ban:

70-80% of residtmtial zones

30-40 residential lots per feddan

240 persons per feddan

Rural:

Varies greatly; approximately one
residential uni t per 5 feddans

WATER

Urban and Semiurban
(house connection):

100-120 liters/capita/day

Rural (public faucet):

30-40 1i ters/capita/day

WASTEWATER

Urban:

~ewer and wastewater trp' tment plant

Se In iurban and RUI'al:

Septic tank

Estimated Cost

Per Dwelling Unit
(exclusive <?f land):

Professional, LE 8,000­
12,000

Low income, LE 2,000

Annual:

LE 10/capita

LE 5/capita

LE 20/capita

LE 10/capita



TABLE ES-l (cont'd)

Functional Area and Standard or Measure

SOLID WASTE

One landfill per 25,000 population

Urban:

2 kg/capi ta/day

8emiurban and Rural:

1 kg/capita/day

ROADS AND WALKWAYS

15-17% of total community area

ELECTRICAL POWER

Residential R~uirement:

Urban:

400 k Wh/ca.pi ta/yr

se rn iurban and Rural:

300 l< Wh/capi ta/yr

Industrial, Trade, Se['vlces, and
Institutional RequirerTlel!t:

50% of the above

Street lamps spaced at 35-meter intervals

TELECOMMU NICATIONS

No speci fic s tandHrd,,:: othel' than
reasonably good rudio and television
reception Hnd reliable telephone service

Estimated Cost

LE 4/capita

LE 2/capita

LE 100/capita

LE ~ O/capita



TABLE E8-1 (cont'd)

Functional Area and Standard or Measure

HEALTH CARE

FacilIties:

One hospital or polyclinic pel'
10,000-30,000 population

One health care center per
3,000-5,000 population

One pharmacy per 5,000 population

Personnel:

One physician/surgeon per 1,500
population

One dentist per 2,000 population

One registered nurse per 80 population

One midwife per 35 population

CULTURAL AND RECREATIONAL

Semiurban Settlements:

A small mosque

A mUltipurpose social meeting/
recreational center

A few game fields and small pal~ks

Estimated Cost

LE 250/capita

LE lO/capita

LE 110/m 2 (religious
bUildings)

LE 70/m 2 (social
buildings)

LE 250,000- 500,000
(regional s[>orts
complex)



TABLE ES-l (cont'd)

Funetional Area and Standard or Measure

For the Capitals of North and South Sinai:

Mosques for each planned neighborhood

A regional cultural service centei' with
cinema., library, artisan workshopfJ, and
meeting rooms

A sports complex, including soccer fields 9

swim ming pools, and ancillary athletic
facili ties

EDUCATION

Student-Teacher Ratio (classroom size):

Primary-- 35: 1

Preparatory--28: 1

secondary--24: 1

K~timated Cost

LE 24/capita

LE 24/capita

LE iO/capita



RECOMMENDBD pnVSlCAL PLANNING STANDARDS

FOR DEVELOPMENT OF MAJOR SINAI SETTLEMENTS

1.0 INTRODUCTION: THE ROLE OF PHYSICAL PLANNING Sl'AND/iRDS IN

DEVELOPMENT PLANNING

This working paper is submitted in fulfillment of Snbtask a,6.1, Worldng

Paper: Settlement Needs and Policies, of Task 8, Infrastructure and Land Use, of

the Sinai Development Study, Phase I. The information presented herein will serve

as major input to Tasks 11 and 12, Preliminary Development Strate6'Y and

Investment Study and Semi-Detailed Physical Plalls, respectively. The purpose of

Task 8 is to review the influences of infrastructure and land use patterns on

development 3trategies and to assess short- and long-term infrastructure require­

ments and costs.

The scope of this paper covel'S housing, infrastructure, and ~ocial service

requirements integral to the basic humnn needs of the inhabitrmts of Sinai.

Specifically, the follow ing elements of Tdsk 8 are addressed--e.ssembly of infra­

structure data (Task 8.1), evaluation of energy requirements (Task 8.4), tele­

communications (Task 8.5), settlement needs and policies (Task 8.6), assessment of

the capa.city of the infrastructure to support sector projects (Task 8.7), and impact

8.nd cost of settlement incentives (Task 8.11).* The task ereas cited above and the

remaining action tasks within Task 8 will be subject to comprehensive analysis in

the draft final report for Phe.s8 I.

The task of developing and applyir.g physical planning standards is a process

of gradual appro:':imation in which guidelines are initially set forth in line with

anticipated development. With each iteration the standards become more ~pecific.

In the process, they do not necessarily become less flexible, but they become

clearer as state rnents related to prell rninary de\·elopment strategies are matched

with specific sets of actions. The standards are clarified even fut'ther as the

actions are irnpic men ted, tested, and evalua ted.

*Task 8.4 is the slIbjcet nf' u separate working puper, Ener'gy Resources Assessment
lind Evaluation of Eneq;y It~~quil'e{TJents (Working Paper No. 15), but the subject is
treated herein in terms of the eXisting and potential qeeds of 20 surveyed
corn rnunities in Sirwi. Tasks 2.7 Hnd 8.11 will be SUbject to more thorough
evaluation in Inter "lJ~)(nittals.



Physical planning standards pl'epared for Sinai should not become rigid tmd

restrictive. They should not cast settlements into rigid, homogenous molds

unsuitable for the actu&l requirements of the settlers, but rather serve as

guidelines for actions to encourage experimentation and diversity.

The objectivES of this paper are threefold:

• To determine the best practices for townbuilding in underdeveloped

regions, based on experience in other parts of Egypt and the developing

world in general.

• To present a preliL,inary analysis of conditions in Sinai in terms of

planning standards.

To present these stai1dards in sufficient detail to permit initial calcula­

tions of costs and benefi ts.

Social and cultural factors influence the acceptance and use of' shelter

arrangements and infr>astructure services and facilities. For example, strict

adherence to Moslem religious practices involves the use of water in exceSJ of

I1n~rmal" health and sanitation requirements. In the following recom mendations,

the study team has sought to be sensitive to Islamic building practices as well as to

tr~~:~ional Bedouin customs and mores. It must be remembered that the standards

propo:::ed are recommendations. Subsequent stages of the planning process will

both shal·pen and modify these preliminary standards.

The paper is divided into three parts:

• Section 2.0, Housing Standards

• Section 3.0, Infrastructure Standards

.. Section 4.0, Social Services.

An infrastructure survey of selected Sinai communities was conducted in May

and J~ne 1981. Appendix B shows a copy of the survey instrument used to gather

information for 13 settlements in north Sinai and seven in south Sinai. In the last 2

ye~t'S, a major lund re~la:n!ltion project of 30,000 feddans has been initiated east or

Grc&t Bitter Lake. Although the new c0rnmunities of Akkaria, New Mit Abul Kum,

and Youth Farm were not covered in the infrastructure survey, a 5-year budget

plan for this CH~t ~IJe:l, Canal IlreH is shown in Appe:-ldiX C.



2.0 HOUSING STANDA TlDS

2.1 EXISTING CONDIT~ONS IN SINAI

At this point of preliminary development planning, it is possible to describe

the types of settlement situations likely to be encountered under different

development strategies, the types of family situations likely to require s~ecial

a ttention, and the types of performance standards for homebuilding which are

likely to be required as the first actions of townbuilding are initiated.

Table 2-1 presents some of the combinations of housing situations wh~ch

might be encountered in Sinai. Table 2-2 summarizes housing data collected during

the infrastructure survey in May-June 1981.

For the majority of housing actions--most notably procedural norms related

to mortgage arrangements, building permits, etc.--it is too early in the planning

process to try and establish standards of performance, but such action will become

necessary. Meeting the housing requirements of individual families will be critical

to the rapid and sustained development of key settlerr.ents. The simplification of

building procedures and requirements and the provision of a few basic aids will

facili ta te the process of townbuilding and should reduce bureaucra tic bottlenecks.

2.2 AFFORDABlLITY OF SHELTER

;\ survey of 1,620 families located in the territory liberated after the second

disengagement agreement (November 16, 1975)--conducted by the Ministry of

Social Affairs in December 1976--repor~ed the following information on annual

family income:

• 34.6 percent, les::; than LE 200

• 21.3 per~ent, LE 200--300

• 30.1 percent, L E 300-500

• 12 percent, LE 500-1,000

• 2 percent, LE 1,000 and over'.

These are, of course, extrelflely low income figures. Eighty-six percent of the

families reportec1 Hnnual inCOlflCS of less than LE 500. The situation of families

1'e10cated to the Nile I)c ILl anc1 Nile Valley was I'cported by the Ministry of Social



TABLE 2-1

Types of Rettlements, Family Situations, and

Housing Actions to be Considered in

Determining Housing Standards

Types of settlements

Existing urbanized settlement

EX'sting semiurbanized settlement

New small, rural settlement or
resettlement

Existing small Bedouin settlement

Types of Family Situations

Low-income newcomers

Low-income consoliriators

Low-income families in stagnating
situation

Middle-income newcomers

Upper-income newcomers

Probable Types of Housing Actions
to Require Performance Standards
and Procedural Norms

Provision of surveyed housing sites
(on presently unoccupied and
uni mproved land)

Securing of tenure on present site
of family dwelling

Provision of minimum standard,
li fe-support services

Provision of both sit~s Hnd
services (Wittl or W:UlOut core
uni ts)

El P...rish

Bir El Abd and ill Tor

New Mit Abul Kum

Nakhl

Those who arrive through own
initiative or resettlement

Those who are currently improving
improvised structures

Those who currently live in clusters
of unimproved shacks or deterio­
rating permanent structures

Technical peopie, inclUding public
employees, needed to staff new
new activities

Professional people, including
high-level entrepreneurs,
needed to participate in new
activities

Water, sewage, energy, access



TABLE 2-1 (cont'd)

Probable Types of Housing Actions
to Require Perfor mance Standards
and Procedural Norms

Provision of low-cost building
materials

Provision of low-interest, flexible­
payment, home improvement loans

Provision of low-interest, flexible­
payment mortgages

Tax writedowns for new private con­
struction and home improvement
activities

Simplification of building permit
procedures

Simplification of land subdivision
procedures

Application of minimurJl housing
standards for conservation or
rehabili ts tion of current housing

Application of land use regulations

Control/decontrol of rental housing

Construction of low-income, prebuilt
rental housing

Construction of middle-income, pre­
built rental or sales housing



TABLE 2-2

Housing Data for Selected Sinai Communities (1981)

No. of
Dwellings

No. of With No. and Type of
Commun!!l Dwellings One Family Multiple Dwelling

a
•

~artment ouesthouses
b

El A\rish 10,280 7,700 2,580 14

Sir El Abd 400 150 250 3

NegUa 250 90 110 6

Rabaa 330 150 180 4

Romana 622 622 (d) 12

Baloza 281 281 (d) 18

Gilbana 250 250 (d) (d)

El Qantara &~st 316 220 96 3

Gifgafa 600 350 250 2

El Hasana 400c 200 (d) 10

Sir El Tha mada 200 180 20 (d)

Nakhl 1,050 (d) 16 16

EI Shatt 30 30 (d) Sf

SUBTOTAL

(North Sinai) 15,009 10,223 3,502 96

Ayun Musa 47 47 (d) 3

Ras Sudr 1,116 1,116 (d) 17

Abu Zenima 100 95 5 (d)

Abu Rudeis 600 600 (d) (g)

Wadi Feiran 887 887 (d) 6

St. Catherine 600 !JOO (d) 20

El Tor 440 l~4.0 12e 14

SUBTOTAL

(South Sinai) 3,790 3,785 17 60

TOTAL 18,799 14,008 3,519 156
-



TABLE 2-2 (cont'd)

a El Arish, Bir El Abd, Nakhl, and Ras Sudr also have worker dormitories; Bir HI
Abd and Ras Sudr have 10 each, and El Arish and Nakhl have one each. Abu Rudeis
has several Government office buildings.

bGuesthouses are generally used by Government officials.

c 200 dwelling units in use and 200 under construction.

d None reported.
e Also used as guesthouses.

fTemporary wood construction for school, health, and social units.

gSeveral guesthouses belong to an oil company.



Affairs to be even more unfortunate. >II Over 96 percent of these families had

annual incomes of less than LE 500, as shown below:

• 67.8 percent, less than LE 200

• 16.9 percent, LE 200-300

• 11.7 percent, LE 300-500

• 3.1 percent, LE 500-1,000

• 0.5 percent, LE 1,000 and over.

Many low-income families with relatively little urban experience are likely to

be attracted by major t.ownbuilding activities in Sinai. Interestingly, it has been

reported that in the El Hekr housing upgrading program in Ismailia, on the western

bank of the Nile, an indeterminate but significant number' of the newly arr'ived,

low-income applicants for housing have a small amount of capital acquired in the

form of a self-built residence in their previous location. Although this situation is

not captured in normal surveys of income, it represents an important resource for

making initial payments for housing in a new location. Many families who return or

migrate to Sinai should be in a comparable position.

Assuming that families in the very low-income categories can devote

approximately 15 percent of their income to housing--and even that probably on an

irregular basis--only the minimum type of shelter arrangements can reasonably be

expected to be made available if such provision is to be made for an appreciable

number of families. Actually, minimal assistance could in the long run work to the

advantage of these families, since it would force plans to be made for them which

place the least incumbrance on overall development efforts and maximum responsi­

bility on the families themselves. The simple provision of land, securance of

tenure, and provision of basic bUilding mf:lterials typify th€! only kinds of arrange­

ments that can possibly be expected for those of very low-income who are

attracted by acceler'ated development efforts.

There is consider'able SUbjective evidence that much of the incl'easingly

active trade taking place in the nor'thern corl'idor' settlements cf El Ar sh, Bir El

Abd, Negila, RabuH, llnd Qutia involves contr'uband. To the extent that this is true,

• December 1976 to ,\'larch 1977 survey of 14,098 families relocated to the Nile
D(~lta llnd Nile Valley, Ministry of SoCilll AffHir's.



it would surely distort family income data. However, until an effort is made to

determine even in general terms the nature and extent of such illegal traffic, it is

difficult to predict the economic impact on the population and, most particularly,

on those of low income.

Numerous professionals will be attracted to Sinai under an accelerated

development program. Agronomists, water resource experts, ecclogists, teachel's,

extension agents, public administrators, entrepreneurs, and other technicians will

be required to participa te in a broad, integrated development effort. Individuals in

this income cIa&; will probably be most representa tive of the .1ew urban residents.

In certain key settlements--especially those that serve as I'egional centers--a

significant proportion of the new settle:'s required to suppor't development activity

will fall within the LE 500 to 1,000 anrludl salary range. This salary level would

include the majority of professional Gover'nment employees. If it is found that

special economic inducements are requir'ed to attract people to Sinai, the salary

range could incl'ease markedly. The I'equil'e ments for' some ca tegol'ies of technical

and professional employees can be projected relatively em'ly in the planning

process, and such estimates will be pl'ovided in the draft preliminar'y development

strntegy (Task 11).

Curl'ently, tile (Jovel'nrnent. is developing housing ElI'eas in El Arish, HiI' El

Abd, and El Tor fOl' un expected influx of professional pel'sonnel--primarily

Government employees. Although actual costs have not been determined, the

typical mUltifamily dwelling units now under constl'uction (e.g., two-bedroom, bath,

kitchen, combined Ii ving-dining room) should fall within the LE 8,000 to 12,000

range. The sale or r'entnl price has not yet been detel'mined, in large part because

it is not clear which income groups will be accommodated. In any case, it is likely

that a Government subsidy will be requil'ed to adjust for the imbalance between

construction costs Hnd Hnnual income.

2.3 LAN D COSTS

Under prevailing eonditions in Sinai, it is eusy to assume H relaxed attitude

towal'(j lllnd costs. Indeed, uncleI' Ilny stl'Htegy of nccelel'utecl development, small

rurnl :-{ettlements to be pl'omoted fiS PHl't of land I'eclnmation netivities will

probnbly not fnee IlInd speculation pl'oblems fOl' sornc time. However, this will not

be the ease in those key set t1ernents whcr'c special efforts al'e made to concentru te

developrnellt erfor'ts lind to lay tile fOllndation for' efficient 1ll'bUIl fot'ms. Unless



early action is taken to assemble land or in some other' ma;lner to control .land

speculation in these settlemr ts, it will be extl'emely difficult to control develop­

ment, or to provide inexpensive land for low-income newcomers 01' moderate­

priced housing for those of somewhat higher incomes.

Currently, the Government intends to sell land in El Arish for cooperative

apartment developments at a rate of 360 piasters per square meter (personal

communication, M. El Hafez Kuraim, July 20, 1981). This is really to attribute

zero cost to land, ostensibly because it is curl'ently in the hands of the

Government. While the financial cost of developing on pUblic land is virtually zero,

the ~conomic cost is considerable and will, of course, increase as development

proceeds.

The problem of land speCUlation is compounded by the special nature of the

development effort in Sinai, Successful development requires a tremendous

amount of publicity, promotion of a strong pioneer' spirit, and vigorous promotion

of specific development plans fOl' key settlements. Unfortunately, such promo­

tional activity, while necessary to accelerated development, seriously hampers

effort') to effectively support housing and its attendant services and facilities, and

resulting speCUla tion tends to distOl't t~le land market.

Because Egypt offel's reltltively few outlets fol' investment opportunities

(consider, for example, the absence of a stock market), the most common form of

speCUlative investment is land. Given the genenll high Visibility of Sinai on the

national and international scene and the many people who consider its their

homeland, land prices can be expected to incl'ease considerably, especially in the

vicinity of major settlements, Such speCUlation will. work against the overall

objectiVes of contr'oIled development. Much of the speculation will not be for

promotional purposes--in which one land use competes against another--but for

holding the land in expectation of substuntial future gain as Govel'nment pt'ograms

(especially housing) are enacted.

The Govenl men t planner's fOl' several of tile new housing developments under

construction in EI Arish lind El Tor have avoided the immediate problem of land

cost by placing the new subdivisions a substantial distance f['orn the aIr'cady built­

up arens, The negative side effects of such actions, however. are to increase the

cost of utili ty extensions, increHse the cost of tr'anSpol'tation, and ultimately

segr'egnte social classes within the settlements.



The problem of increasing land costs must be resolved. Once key settlements

are identified and realistic ranges are projected for their population, a special

study should be comrnissioned to analyze the land situation and make recommenda­

tions to deal with unwanted speculation.

2.4 MINIMUM LOT SIZES FOR RESIDENTIAL DEVELOPMENT

At this point of preliminary planning, the determination of appropriate lot

r.izes in key settlements is aimed at providing targets for the first sketch layouts

and estimating the implications of desirable models on development programs. As

emphasized in section 1.0, it is extremely important to view physical planning

standards for Sinai development as relative and flexible.

2.4.1 The Rural and Small settlement

Egypt has had extensive experience in the planning and execution of rural

resettlement programs. The problem of land use in rural settlements is largely a

cultural one in which residential lot sizes, physical arrangements, and tenancy

patterns are designed to reflect both a rural-based economy where agricultural

activities--for example, the keeping I)f animals--occur in or in close proximity to

the family residences, and a land tenur~ system compatible with Bedouin social

customs.

Lot size and layout will vary from settlement to settlement within Sinai.

Such divergency is necessary since the standard to be employed in any given rural

or semirural context must ensure family holdings of sufficient size to provide

settlers with an income at least comparable to that which was earned previously

from both agriculturRI and nonagriCUltural activities.

Comparably, the construction of individual dwellings shoulrl focus on having

each family adapt their quart.ers to accommodate personal requirements (e.g.,

polygamous relationships where as many as four wives with various sets of children

might be involved). Encouragement of individual initiative in the homebuilding

process should also assist in preserving and promoting Bedouin tradition and local

color. Unfortunate Iy, poverty and the una vaiLabili ty of appropl'ia te building

ma tel' ials at affordat)le prices have produced a si tua t.ion where, cUl'l'ently, the

standard Bedouin dwelling of the desert is a miserable·-Iooking, r'arnshackle hut

slapped together' with whatever pieces of metal, elotr.; wood, or palm leaf can be

found. Any future ruml development programs must pr'ovide appropriate bUilding

materials at rcasonable prices.



The hAllcin.g policy for rural settlements to be constructed under a develop­

ment stratt::gy should emphasize the core housing unit concept discussed in

Section 2.4.2.3. This would provide an important initial boost for the settlers and

offer them ample opportuni ty to adapt housing to their particular needs.

2.4.2 The Urban Settlement

The determination of appropriate residential lot sizes for settlements at an

urban scale can be more precise than for rural at'eas. However, flexibility is still

required in the application of standards.

2.4.2.1 Sites and Services Programs. Sites and services programs are inexpensive

approaches to the provision of housing for' low-income families. Surdividec? plots

are provided with basic facilities of a minimum standar'd and sold to individuals

under long-term installment schemes. Lot owners, with or without other special

aids from the Government, arrange for the construction of their own homes.

In the calculation of lot sizes appropriate to sites and services development,

experience with the informal sector programs in Ismailill have demonstrated that

individual lots less than 108 square meters in size inhibit the normal, dynam ic

building process employed by urban settlers and preclude the subsequent construc­

tion of an additional room for rent or for accommodating an extended family or

guests (Sudra, 1980). There is always external pressure to reduce the size of urban

residential lots for low-income families to hold down costs and to achieve higher

densities. While this may initially be accomplished, analysis of the normal

homebUilding process in Egypt, as revealed in projects such as those in Ismailia,

demonstrates that through vertical expansion and mul' family occupancy, plots of a

more customary size achieve the sante and even righet densities (Sudra, 1980).

While the levels of physical infrastructure and socia! services can be increased over

time, the individual lot size is fixed.

In any specific site to be developed, it ':3 important that a variety of plot

sizes be available. In generdl, net residenti.ll densities that fluctuate within a

range of 70 to 100 lots per hectare (approAimately 30 to 40 per feddan) will be

acceptable.

Table 2- 3 lists da ta for si tes and services projects in several developin 5

countries.



TABLE 2-3

Percentages of Public and Private Use in Some

Typical Sites and Services Layouts

Lot Net
Percentages of Land Use

Project Size Density Social Roads and
Location (m 2) (lots/b'l) Lots Facilities Footpaths

Nicaragua 110 50 55 25 20

Senegal 150 44 61 15 24

Indonesia 648 95 61 21 18

Jamaica 77a 77 60 20 20

Botswana 330 20 66 14 20

Zambia 210 21 50 15 35

Tanzania 130a 38 50 34 16

Kenya 150a 40 60 20 20

Korea 105a 72 76 5 19

Philippines 68a 100 68 17 15

Curacao 320 18 59 25 16

AVERAGE 156 52 60 19 20

a Average lot size.

SOURCES: International Bank for Reconstruction and Development; Turner, 1980.

It should be noted from Table 2-3 that lot sizes offered often provide a range of

options that fluctuate around a certain net residential density and that place

residential land in a generally set relationship to other land uses.

The General Organization for Physical Planning of the Ministry of Develop­

ment uses the standards given in Table 2-4 for the design of new com munities in

the interior of Egypt. Although space requirements for nonresidential land uses are

treated later, Tables 2-3 and 2-4 suggest the approximate proportion of land to be

devoted to r.esidentiHI uses in a townbuilding process that envisages moderate

overall densi ties.

2.4.2.2 Urban Home Upgrl:iding Activities. In areas where it is intended to upgrade

existing housing, it is important to be fle}{ible about desirable lot sizes. Ideally,



TABLE 2-4

Area Coverage Norms for Land Development in

Urban Housing Districtsa

No.of
b

Total Land Surface
Typical Land Uses and Feddans Consumed (feddans)
N~. of Elements or Other Recommended and Percentage
Standard Recom mended ""p'er Element of Surface

Secondary school--l 5 5

Preparatory school--2 3 6

Primary school--7 1.5 10.5

SU BTOTAL (edllca tion) 21. 5 (7 .796)

Open space--0.75 feddans/person 21 21 (7 .596)

Central services 20 20 (7 .1%)
(water, solid wastes, sports
club, etc.)--O. 70 feddans/person

Commercial centers, neighbor-
hood facili ties--l/200 persons 0.5 3.5 (1. 2%)

SUBTOTAL 44.5 (15.896)

Hospital (300 bed)--O. 5 (l for 1.5 (3 feddans/ 1.5
each 2 housing zones) hospital)

Polyclinic--l 0.5 0.5

Childcare center--l 0.5 0.5

SUBTOTAL (health) 2.5 (0.9%)

Mosques--l 1 1 (0.4%)

Churches--0.5

Communications--telephone office;
1 telex/10,000 persons; 1 post
office/5,000 persons 1 (0.4%)

Roads--3396 of gross land surface 92.5 (33.0%)

SUBTOTAL 94.5 (33.896)

TOTAL (all services) 163 (58.2%)



Typical Land Uses and
No. of Elements or Other
Standard Recom mended

TABLE 2-4 (cont'd)

No.of bFeddans
Recommended
-Eer Element

Total Land Surfece
Consumed (feddans)

and Percentage
of Surface

Housing

TO'rAL (services and housing)

(41.8%)

(100.0%)

a A housing district: is a predominantly residential area, or nonindustrial tOWll, with
an average of 28,000 inhabitants.

bOne feddan equals 1.03 acr'es; 1 hectare equals 2.4 feddans or 2.47 acres.

cGross residential density is calculated on the basis of 100 persons per feddan, while
net residential density is calculated on the basis of 28,000 persons (approximately
5,600 families) per 117 feddans. This is zquivalent to about 114 families per
hectare.



lots should be rectangular with the short side adjacent to the street, but too

intensive an effort to square up lots will lead to ,axcessive costs and family

displacement. The Kampong home upgrading efforts in Indonesia, which represent

one of the most successful urban improvement programs in the developing world,

have proceeded with extreme caution. Few struc ~ures were displaced, and the

affected com munity participated in any decision that would result in relocation of

a family.

2.4.2.3 Standards for Core Unit Development. The core house concept is a

variation of sites and services activities, in which usually one room, a kitchen, anc

a bathroom are provided in a small central structure on the residential lot, and the

lot ovner then progressively expands the core into a complete house (three or four

rooms) and later, perhaps, into a two- or three-storey building. Building activities

proceed with or without technical assistance ac~ording to the needs and economic

means of the owner. Core units vary slightly with lot size and location on the lot.

For example, the core unit placed on the front lot line ensures a standard facade

for the street and shortens pipe lengths to the street connections. When the core

unit is placed toward the center of the lot, the owner has the choice of addir'.g to

the front or back.

There are a number of core unit projects underway in egypt that reflect

different perceptions of what families require based on prevalent bUilding types

within low-income areas. A dynamic building process in Sinai should result in

bUildings that cover virtually the entire plot and range from one to three storeys in

height (i.e., a ground floor plus two other floers).

Salient features of core unit development, including cost estimates for

different types of units, are presented in Table 2-5. Core unit development offers

an important middle position between a bare lot and a finished structure, especially

for new settlers from an urban environment. Since only the simplest building

materials are required, core units are appropriate whenever it is anticipated that

the residents will bE'> interested in self-help activities, Provision of core units is

obviously not required if the initial utility services are planned to be simply a pit

latrine and a Natel' spigot, a'ld the persons occupying the lots are expected to

either pitch a tent or occupy interim rental housing in the vicinity.

2.4.2.4 Prebu.il t, Model'a te ly Priced Apar~ment Struct~res for Low - and Middle­

In(;ome Groups. A common type of residential construction found in many urban



TABLE 2-5

Cost Estimates for Selected Housing Proposals

for Low-Income Families in Egypt

Width and
Width and Length of

Area Cost/m 2
Total Cost

Length of Dwelling of Core
Site (meters) (meters) (m 2) (LE) House (LE)a

Type Db
No. 1 6.0 x 10.8 3.6 x 4.5 16.2 47.9 1,141

Type Db
No. 3 7.5 x 12.8 5.1 x 6.0 23.4 38.3 2,070

Type Db
No.5 6,,0 x 15.0 6.0 x 5.4 32.4 32.6 1,109

Type Cb 7.5 x 15.0 4.2 x 6.9 29.0 61.1 1,907

Type A Variable Variable (c) 12.0d (e)

15.0 x 23.0 6.0 x 7.5

UCost estimate does not include the cost of land or administretive expenses. The
size of the core unit varies with the dimension of the lot.

bLocution of core unit: centrally for No.1 and 3, Type D; on ttt!'> facadp fur No.5,
Type D; internally at the end of the site for Type C.

c Area, Type A dwelling: minimum =45 square meters, average =72 square meters,
maximum =117 square meters.

dCost/m 2 includes the cost of structure plus core service only.

eTotal cost depends on area bought: minimum =LE 540, average =LE 702,
maximum =LE 2,104.

SOURCE: Shafiz and Goethert, 1979 (Table 1).



areas of Egypt, includin~ El Arish--the largest settlement in Sinai --is the imara

(Sudra, 1980). An imara is a moderately priced apartment house with private

utili ties in every unit but with various physical forms. Often these structures hav_

developed from modest single-family houses. Through a gradual process, early,

simple f0rms of construction (often mud or sand/cement brick) are replaced with

burnt brick and concrete, and the structure is expanded to include rooms and

apartments for rental income. In addition, space is often made available on the

ground floot' for small stores, workshops, and cafes.

In the process of expansion and adaptation, the imara accommodates nearly

every type of housing need. inexpensive rental space is made available to low­

income settlers and small shopkeepers, while additional income to the owner

facilitates the process of transformation. When accompanied by a variety of plot

sizes, a horizontal-vertical use permits continuation of the extended and aggregate

style of life customarily found in the majm' urban centers of Egypt. The

spontaneous, or nor mal, housing process as represented by the imara also tends to

lead to automatic control of heat, dust, and sand; bUildings are clustered in the

classiCal Eastern manner so tha t they shade one another and both reduce and

confine o~en space. With the many small shops intermingled with residences,

public walking and leisure spaces also are sheltered from the impact of the sun and

desert winds.

Observations of how incipient middle-class Egyptians house th'emselves when

unrestricted by prebUilt pUblic hOI;sing or detailed regulaHons have been developed

into a set of suggested planning guidelines by a joint team of housing analysts from

Cairo University and the Massachusetts Institute of Technology (MIT), (Goethert et

0.1., 1979). The guidelines, outlined below, are appropriate for the design of housing

developments in Sinai:

,. Realistically and clellrly define land uses, ownership, control, and

responsibility for all land segments of a development. Minimize the

land under the responsibility/control of the Government; maximize the

land to be sold for lots.

• COOl'd;nate land uses, cir'culation layouts, lot sizes, and inf['astructure

to albw /encourage mutual reinforcement of activities, and to ensure a

be',".er chance of "suc~ess" in anticipating future uses and determining

required demands.



• Allow mixed residential, commercial, and artisan land uses in all lots.

No com mercial use other the'1 informal markets should be planned in

residential areas.

• Make a distinction between streets intended for circulation and for

access to lots.

• Group lots around a jointly owned court. From the standpoint of

physical, social, legal, financial, and administrative use, the "cluster" is

the key to residential development.

Unfortunately, housing currently being constructed by the Government in El

Arish, Bir El Abd, and El Tor corresponds more closely to the physical planning

standards employed in the garden city developments of Great Britain and the

United States during the 1940's and 1950's than to the bUilding traditions of Egypt.

The result is that the housing developments in these settlements, which are being

constructed for both middle- and low-income families (e.g., the residential

development for the fishermen of El Tor), consist principally of attached apart­

ments set in rows of 8 to 10 units--each unit containing two bedrooms, a bath, a

kitchen, a living-dining room, and sometimes a small balcony or patio. The blocks

of apartments are placed in rows, with large unattended voids surrounding each

block of units. Where apartment units of this type have been up for some time, th~

large unsealed areas are a constant source of dust and sand and a repository for

miscellaneous junk. The situation is so bad in some apartment blocks in Ras Sudr

that sand dunes and accumulated debris are piled more than halfway to the tops of

HIe front doors of the apartments.

set against the basic guidelines suggested by the joint research effort of

Cairo University-MIT, the new housing developments described above have the

following negative effects:

• Blurring the responsibili ty for land maintenance and maxImIzmg the

land under the responsibili ty /control of the Government.

• Establishing a rigid pattern of site development that will be difficult to

modify in the event of changed economic or demographic conditions.

• Segregating and confining residential, commercial, and artisan uses.

• Empill1sizing use of the automobile--with the design of all streets for

general circulation.



Spreading rather than clustering development and requiring a full

network of infrastructure.

Site development and construction costs for prebuilt pUblic housing seem to

be roughly the same on both sides of the Suez Canal. Although transportation costs

are greater in Sinai and key construction workers are paid more, the extensive use

of locally produced concrete blocks in north Sinai and of locally cut stone in south

Sinai serve to balance overall construction costs. Wood, cement, and piping are

imported. However, because cost estimates are not secure and market conditions

are also apt to vary, the Government has not yet decided on the amount of subsidy

to be offered or the type of tenancy to be promoted in Sinai housing projects. Even

with regard to the housing development under construction in ill Tor for local

fishermen, it is not certain at this time whether the residential units will

ultimately be sold or rented.

Table 2-6 presents data for a representative sample of residential housing

construction activi ty now underway in Sir El Abd, El AI'ish, and El Tor.

TABLE 2-6

Representative New Residential Housing Construction

in Sinai (1981)

Average Average
Expected

No. of Type Monthly
Unit Size Unit CostDwelling of

(m 2)
Rent

Location Units Units (LE)a (LE)

Bir El Abd 500 Standard 144 7,70D 10
residen t ial

El Arish 192 Professional 160 12,000 12
residential

465 Standard 144 10,000 Unknown
residential

200 Chalet type Unknown Unknown Unknown

El Tor 480 Standard 130 8,000 12
residential

--------
8Exclusive of land.

SOU RCE: Personal communications, A. El Gamany (Bir El Abd), M.El Hafez
Kuraim (El Arish), A. Soliman Abu Zeid (El Tad.



For purposes of initial calculntions, the figUl'es in Table 2-6 can be

considered to approximate the size and cost of any type of prebuilt housing

provided for middle-income families in Sinai. However, with the application of

physical planning standards that reflect Islamie rather than Western traditions, a

more precise scale of development can be achieved which, ultimately, should be

less costly. An important activity to introduce in the housing improvement

schemes for key settl'3ments is the modificalH.>n of existing site plans to achieve a

more amenable environment for the cunent residents and to increase the overall

physical attractiveness of the area.

2.4.2.5 Housing for the Highly Paid Professional. Theoretically, satisfying the

housing needs of upper-income families in Sinai should not present a problem; from

a practical standpoint, however, there are many obstacles, such as the overall

achievement of an attractive environment and the provision of an adequate array

of social, educational, and cultural faeilities. The Governme;r:t has already

demonstrated that it can efficiently build new, fUlly eqUipped housif1g in Sinai. If,

in townbuilding programs, a sincere effort is 01:" je to incorporate the best of

Egyptian traditions, the dwelling units should not be an impediment to the

attraction of professional families.

2.5 GENERAL COST CALCULATIONS FOR STRATEGY PLANNING

To accom moda te the technical and pl'ofessional people expected to be

attracted to key urban and semiurban settlements in Sinai, it would be prudent to

expect that, at least until the year 2000, two-thirds of the hOllsing for these

families will have to be provided in the form of prebuilt structul'es erected by the

Government. As summarized in Table 2-6, the aver'aw~ cost of a housing unit can

be expected to be LE 9,500; however, the physical planning standards should be

significantly different from those currently applied by the GOVCI'nment in its

building pl'ograms in Sinai.

For the lower income families expeeted to be attracted to key settlements,

50 percent will probably be accommodated in sites and services projects--with

about half of the plots equipped with core housing units. Individual costs for core

housing units will probably aver'age LE 1,400, as summarized in Table 2-5,

Massive intervention on the part of the Government in land llssembly, site

development, and housing constl'uction will be necessary to cope with the influx of



settlers. In addition to the cost of land, discussed earlier, another potential

problem will be the high cost of basic bUilding materials.

In rural si tuations Whel"e, for example, new agricultur'al settlements are to be

develo()ec or existing small com munities are to be expanded, it would be important

to plan on about 90 percent of the new housing being in the form of core units

(section 2.4.2.3). When compared to the urban and semiurban situation, a major

effort will have to be made to increase the availability of basic construction

supplies if self-help activities are to be successful in rural settlements.



3.0 INFRASTRUCTU RE STANDARDS

3.1 WATER SUPPLY

3.1.1 EXisting Conditions

Sinai communities receive domestic water supplies from wells, tank trucks,

and pipelines. According to our May-June 1981 infrastructure survey, much of the

well water is brackish and unsuitable for human consumption. Many of the sweet

(or fresh) water wells deliver groundwater via pUblic faucet (standpipe). Until the

El Qantara-Rir El Ah~-R1 l\ri;;h pipeline is complete, most of the north Sinai

com munities must rely 011 tank trucks to deliver potable water. tll During this

interim period, mili tary vehicles provide water delivery service by filling barrels

along the main roads.

As shown in Table 3-1: several Sinai communities receive domestic water

from both wells and tank trucks. Water is piped from El Qantara West to El

Qantara East, from El Arish to Gifgafa, and from Suez to El Shatto In addition to

well water, St. Catherine is also supplied with water via the Bir Zeituna-Bir Haron

pipeline. seven of the surveyed comrrlunities have permanent storage tanks (EI

Arish, El Qantara East, El Hasana, and Nakhl in north Sinai; Abu Zenima, Wadi

Feiran, and St. Catherine in south SinaD; several other communities use steel

drums and plastic barrels for temporary storage of water. El Tor has storage tanks

which, at present, are not functional.

The Sinai Development Authority has plans to construct a potable water

supply line from Suez to Abu Rudeis. The reported source of the water is the Nile

River. Preliminary planning estimates indicate a 6-month completion date from

start-up (personal com munication, H. Nour, mayor of El Tor, July 1981).

Potable water is obtained free of charge from the public faucets as well as

from the roadside bal'rels. Distances froTT. dwellings to the faucets val'y from a

few meters to more than 200. The public faucets are frequently subjected to

misuse and damage; in some instances, a considerable amount of water runs to

waste and forms large stagnant pools (personal communication, H. Nour, July

1981). The present consu mpt ion of dom estic water' varies greatly. Residential

*According to Dr. S. Letts, a Binnie-Taylor hydt'ogeologist, the El Qantara-Bir El
Abd-El Arish pipeline has been placed to within 5 kilometers of Hir mAbd.





dwelling units with ~unning water use 50 to 70 liters/capita/day. Settlements using

primarily standpipes (public faucets) are experiencing a usage rate of 20 to 30

liters/capita/day. Those settlements that depend on the tank truck-barrel system

are consuming much less water, probably 5 to 10 liters/capita/day.

3.1.2 Criteria

In an arid, dry climate, water is not only a precious resource but also the very

lifeblood of the com muni ty. Within the decade, it is assumed that all Sinai

settlements will be served by either individual house connections or standpi?es.

The current tank truck-barrel system--the major source of water for 12 Sinai

communities--is not sanitary and should be replaced. Furthermore, until this

system is upgraded, it will be extremely difficult to persuade settlers to relocate in

Sinai. The public standpipe is an acceptable interim alternative to individual

connections when it is properly constructed and managed, but it can serve only a

limited number of families.

For rural settlements and many low-income areas of rapidly growing urban

settlements, public standpipes are used as an interim water supply source. It is,

however, necessary to construct the surface areas surrounding these faucets in an

attractive, utilitarian manner so that spillage is adequately drained. Soakways

have been effectively used in the Ismailia demonstration projects to minimize

water waste.

3.1.3 Standards

Wa ter consumption standards for new towns in Egypt vary from 200 li ters/

capita/day for the new community in Helwan to 973 liters/capita/day for the Tenth

of Ramadan (industrial emphasis), (PADeO, Inc., 1980). The National Water

Master Plan (Ministry of Irrigation, 1981), published earlier this year, pl'edkts that

urban domestic demand for water will average 116 liters/capita/day by the year

2000. In addition to the domestic component, an estimated 160 liters/capita/day is

anticipated from urban requirements for trade, institutional, and industrial uses.

The same study forecasts that the rural domestic demand will be 72 liters/capital

day by the year 2000.

It is recorn mended that two water supply standards be used in Sinai economic

planning:



• 100 to 120 liters/capita/day for urban communities

• 30 to 40 liters/carita/day for rural settlements.

It is reasoned that the urban standard exceeds the current 50- to 70-liter range for

dwelling unit connection and provides an extra allowance of 20 liters/capita/day

for trades and light industrial activities. The rural standard assumes that water'

supplies will be largely provided via public faucets.

3.1.4 Costs

During the next 20 years, the Government of Egypt expects to invest LE 118

million in developing Sinai watel' supplies (Ministry of Irrigation, 1981). CUlpin &

Partners (1978) reports that construction costs of water pipelines used in the

Ismailia demonstration projects are estimated at LE 20,000 per kilometer for a

300-millimeter diameter pipe and LE 52,000 for a 500-millimeter pipe. A PADCO,

Inc., study (1980) projects a per capi ta range of LE 3 to 6 fOl' low-income urban

water projects. It is recommended that LE 10 and LE 5 per capita be applicable

for urban corn munities and rUl'al settlements, respectively, for operating estimates,

and that the CUlpin &. Partners estimate be applied for construction cost estimates.

3.2 WASTEWATER

3.2.1 Existing Conditions

Dul'ing Dames &. Moore's infrastructure sUl'vey in May-June 1981, it was

found that--except for temporary Bedouin housing structures--most dweBings in

Sinai have a modified form of pit latrine for excreta disposal. The latrine

generally consists of a rectangular hole placed close to the building in the yard or

the street, The bottom of the pit is left unsealed and the walls are generally

constructed of dry brick or stone lining to permit some seepage. The top of the pit

is covered with a reinforced concrete slab. A squatting plate without water seal is

located inside the dwelling unit and is connected to the pit by a short length of

pipe. So me pi t latrines are constructed water-tight, particularly where ground­

water supplies Hrc tapped. Depending on the number of persons per pit, the

latrines usually fill in in about 12 months. Users of this system complain about

odors, insects, the rapid rate of fill, and occasional flooding (personal corn munica­

tion, Sheikh A. El Sabah, Bir El Abd, June 1981). According to local opinion, the

emptying pI'oce,;s is a messy operation and constitutes one of the principal

disfldvantages of the syste m (personal corn munica tion, I. Ra tah and I. Green,

CUlpin &. Partners, July t 981).



Other wostewater systems in use in Sinai include bucket latrine, compost

privy, and septic tank. The bucket latrine is the most primitive system. Excreta is

deposited in a bucket which is removed for emptying daily or several times per

week. It is inexpensive, but significant health hazards are encountered. This

system is widely acknowledged to be an undesirable method of waste disposal.

The compost privy is similar to the pit latrine except that organic household

wastes are added to the human excreta in the pit. It uses the principle of aerobic

composting to break down the deposited wastes into a nutrient-rich humus; thus,

h~ndling of raw excreta is eliminated. Aerobic composting occurs with a proper

bala/lce of air, organic material, moisture, and temperature. The process uses no

external sources of water, chemicals, or energy. The result\ng composted humus

can be used as a fertilizer/soil conditioner. The compost privy is more suitable for

rural areas than for semiurban settlements or urban places in Sinai; but, in any

case, its use must be closely supervised by health officials. Poor management of

human excreta can lead to epidemics such as typhoid, cholera, and hepatitis.

Most of the residential dwelling units currently under construction in Sinai

are being equipped with a septic tank system. In addition, most of these middle- to

upper-income housing units feature flush toilets, lavatories, showers, and kitchen

sinks. Indoor plumbing links these household units to a central collection point

(norrr.ally a trap on the patio), from which a vitrified clay sewer pipe carries the

wastewater to a central septic tank. Four or more dwelling units commonly use a

single septic tank. Liquid wastes are decanted into a nearby leach (infiltration)

field while excreta decomposes and is removed ac'ter about 6 months (personal

communication, A. Soliman Abu Zeid, The Arab Contractors, El Tor, July 1981).

Because of high initial cost and the extensive area required for effluent disposal,

the use of septic tanks in densely popUlated urban areas is impractical.

The infrastructure survey disclosed that there are no wastewater treatment

plants in Sinai. Pit latrine') are predominant in the rUt'al settlements, while septic

tank systems are most commonly found in the more developed communities.

Sanitary storm drainage systems are nonexistent in Sinai. EI Arish is the only

urban place with a substantial amount of paved roads and walkways. At this time,

it is not economically feasible to sel'iously consider a storm drainage system at El

Arish (or any other existing com munity) because of the lack of significant amounts

of rainfall and the scarcity of paved surfaces to catch and collect the infrequent



precipitation. Ra.infall is readily absorbed into the upper soil zones and presumably

contributes to the groundwater recharge of aquifers.

3.2.2 Criteria

The Suez Canal Regional Plan (TAMS, 1976) gives priority to the following

two health policies:

" The adequate provlslOn of potable water, wastewater treatment, and

solid waste disposal to keep pace with the growing population.

• In new urban areas, the provision of water such that all householders

can install a single interior tap.

Almost without exception, international experience has shown that communal

sanitary facilities are subject to misuse, vandalism, and lack of proper maintenance

(Culpin &: Partners, 1978). They are not recommended for use in Sinai.

In evaluating and upgrading basic wastewater disposal systems for three

Ismailia demonstration projects, Culpin & Partners (1978) proposed the following

criteria:

• Surface soil and surface water should not be contaminated.

4\l Wastes must be collected, stored, and transported without endangering

health.

• Odors and unsightly conditions must be minimized.

• The system must be compatible with local habits.

• Operation of the system must not require special skills.

• Installation and running costs should be compatible with the income of

users.

The system must be compatible with the eventual installation of

waterborne collection systems.

All of these criteria are appropriate for application of standards in Sinai.

3.2.3 Standard~

Table 3-2 presents H summary of existing and proposed wastewater treatment

systems in Sinai. At present, only E1 Arish is considered an ul'ban place; all other

Sinai communities are considered either semi['uban or rural settlements. Existing



wastewater systems in ill Arish are predominantly pit l~~rine and septic tank

(individual as well as collective). According to the Governor of North Sinai, a

central, municipal wastewater teeatment system (plant and sewer lines) must soon

be constructed at El Arish if future groundwater supplies are to be free of

contamination (personal communication, Y. Sa.bri Abu Taleby El •.c\.rish, July 1981).

As development proceeds, it is recommended that all Sinai urbanized areas be

served with an adequate wastewater treatment system.

TABLE 3-2

EXisting and Proposed Wastewater Treatment Systems

Community~

Urban (20,OOO+)

Semiurban (2,000­
20,000)

Rural (less tho.n
2,000)

Existing Treatment
Process (1981)

Pit latrine
Compost privy
Septic tank

Bucket latrine
Pit latrine
Compost privy
Septic tank

Bucket latrine
Pit latrine

Proposed Treatment
Process (2000)

Wastewater treatment system
(sewerage conveyance and plant)

Compost privy
Septic tank

Compost privy
Septic tank

The suggested level of treatment is secondary--Which implies 65 to 70

percent removal of suspended solids and about 85 to 90 percent removal of

biochemical oxygen demand. Secondary wastewater treatment processes can be

categorized as stabilization ponds, trickling filter, or activated sludge. Stabiliza­

tion ponds are the least costly to construct and operate, while the activated sludge

method is the most expensive due to the relatively high energy demands of the

aeration chambers (basins). Local factors and conditions should be carefully

considered and weighed prior to final selection of a treatment process. For

example, in areas where there is no aquifer to recharge, a primary treatment

process might be adequate and would, overall, be less expensive than any of the

aforementioned secondary processes.

Depending on the ultimate use of effluent, chlorination may be advisable

(particularly if the effluent is applied to irI'igate gI'eenbelts), and the sewage sludge

can be returned to the soil as a fertili zer Isoil condit ioner on nearby agricultl ;('a1



lands. The Water Master Plan (Ministry of Irrigation, 1981) recomm -:j. that aJl

effluent from potential Sinai wastewater treatment plant~ be dischargl·~ into the

Mediterranean Sea. This actbn would be a gross mismanagement of watel'

resources. It \8 recommended that the wastewater effluent be applied \.0

croplands, orchards, or park areas.

In semiurban communities, either' a compost privy or a septic tank is the

recommended sewage disposal system. For rural settlerHents, bucket latrine and

pit latrine processes should be eventually phased out in favor of compost privies or

septic tanks. With eithpf of these systems, solids removed from the holding tanks

would b.e applied as fertilizer/soil conditioner 0.1 agr~culturalcroplands; septic tank

liquids would be aV'1ilable for distribution on green areas (personal com munication,

A. Soliman Abu Zeid, The Arab Contractors, El Tor, July 1981).

:i.2 A Costs

During the next 20 years, the Gcvernment expects to invest LE 71 million in

constructing wastewater treatment systems in Sinai (Ministry of Irrigati'Jn, 1981).

A PADCO, Inc. (1980) study projects a per capita range of LE 3 to 22 for low­

income urban wastewater projects. Current construction costs for wastewater

treatment systems are averaging LE 12 per cubic meter for the treatment plant

and LE 4,000 per kilometer of sewerage line (personal com munication, ill Zamlat,

Si!' El Abd, July 1981). For sewerage tine construction in Ismailia, Culpin &

Partners (1978) estimates a range of LE 8,200 to 49,000 per kilometer.

Th~ following c~ts are recommended in estimating wastewater treatment

needs for Sinai:

• .LE 25 per capita for urban communities

e LE 15 pel' capita for semiurban communities and rural settlements

• LE 25,000 per kilometer of sewer line.

3.3 SO LID WASTE

3.3.1 EXisting Condit ions

In El Arish, solid wastes are collected by garbage trucks and donkey carts.

The donkey carts are usually confined to the narrow streets for pick up of refuse.

After I'ecyclu.ble materials have been extracted, the residue is either burned or

dumped at an excavated landfill. Solid wastes are picked up by truck in Bir ill Abd



on an infrequent schedule; the collected refuse is usually burned. However, in

nearly all of the smaller Sinai com munities, solid wastes are not collected, but

simply buried in shallow sand near the house or thrown onto the ground. As piles of

refuse accumulate health hazards are created. At present, the general impression

is that solid waste disposal is not a serious problem in smaller settlements.

However, this situation will change in many settlements as land us'..; intensifies and

standards of Ii ving rise.

3.3.2 Criteria

Long-term solutions to the problem of solid waste disposal should be

inexpensive and environmentally safe. Solid waste disposal programs should

emphasize the eli mination of existing unsanitary conditions and help foster a

feeling of COlO munity pride through the eradica.tion of unsightly trash dumps.

3.3.3 Standards

Solid wastes should be collected, sorted, and placed in municipally managed

landfills. Donkey carts are the most sui table collection vehicles in urban areas

where streets are narrow, but garbage trucks, of course, are morE: efficient,

reliable, and sanitary.

Any solid waste collection service should operate on a regUlar pick-up

schedule and on a com muni ty-w ide basis. Prior to final disposal, recyclable

materials should be sorted and salvaged. A satisfactory method of solid waste

disposal is to spread the refuse, compact it, and cover with soil. Successive layers

of debris and soil can similarly be compacted and covered (SWECO, 1976).

Composting pits of biodegradable substances for possible reuse as fertilizer/

soil conditioner are strongly recommended. However, care must be exercised in

selecting and locating municipal landfill sites to ensure that the disposal areas will

not contaminate groundwater aquifers (Norconsult, 1979). Landfills are apt to vary

widely in area and volumetric size (i.e., hectares and cubic meters). Culpin &

Partners (1978) has suggested a minimum standard of one depot per 25,000

popUlation for the L5mailia demonstration projects. PADeO, Inc. (1980) recom­

mends a solid waste disposal standard of 0.5 to 4 kg/capita/day (for quantity) and

200 to 400 kg/m 3 (for densi ty) in new cities.

The Culpin &. Partners standard seems ['easonable as an approxima.te measure

Hnd is ['ecommended for application in Sinai. The PADeO, Inc., standard for larger



communities appears to be high for Sinai applications; it is recommended that the

per capita quantities and densities be reduced by about 50 percent.

3.3.4 Costs

Each town council should designate a municipal landfill site where refuse can

be deposited without cost to residents. Initially, the annual costs to construct and

maintain a landfill will be minimal--approximately LE 4 per capita for urban places

and LE 2 per capita for rural settlements.

In the larger urban communities, it is possible thHt certain capital costs will

be required to purchase earth-moving equipment, such as Caterpillar tractors,

front-end loaders, or graders. Such items, however, are considered in amortizing

payments over the long run from user charges.

3.4 COMMUNITY ROADS AND STREETS

3.4.1 Existing Conditions

In general, prevailing standards for automobile circulation within newly

constructed urban residential developments are much too generous. As discussed in

Section 2.0, there is a tendency for the Government to plan housing developments

around the Western concept of garden cities--with emphasis on automobile

transportation and large open spaces. The results are waste of space, excessive

cost of initial construction, and the inability of public agencies to maintain the

elabora te circulation syste ms.

3.4.2 Criteria

Criteria for evaluating site designs for residential developments (for informal

or formal housing sectors) or for housing upgrading activities should include:

• Differentiation in road use for general circulation and for access to

individual h0using units.

• The degree to which efforts are made to minimize land under owner­

ship/control of the Government and to maximize land under the mutual

ownership/control of small groups.

• The manner in which structural units are sited to reduce exposure to

glare, dust, and desert winds.



3.4.3 Standards

section 2.0 stressed the importance of clustering development and reinforc­

ing traditional Islamic urban planning principles. To the extent that this is

achieved, space allocation for roads and walkways in urban and semiurban

settlements should fall within 15 to 17 percent of gross land allocation. As shown

in Table 3-3, the new towns of Sadat City and the 6th of October incorporate these

standards. The Cairo Land Development Study (currently being conducted by

Dames &: Moore) also recommends use of the 15 to 17 percent range.

TABLE 3-3

Space Allocation for Circulation: Roads and Walkways

Type of Project

Public Housing

Deuwaka

Berket

Demonstration Project

Abu Atwa

El Hekr

Suez

New Projects

Tenth of Ramadan

Sadat City

6th of October

15th of May

Helwan New Community

SO URC E: PADCO, Inc., 1980 (Table 2).

Square Meters
per Capita _

7.1

3.3

10.4

5

1.5

30.5

12.7

21. 6

27.1

5.5

Percent of
Total Space
Allocation

17

16.5

27

20

3

23

15

17

40

33



3.4.4 Costs

Probably the easiest way to calculate costs fm" urban roads and walkways

(when the actual amount of construction is unknown) is to employ a per capita

ratio. The first stage of construction for the new community of Helwan has a per

capita road construction cost of LE 97, while the updated contractor's price for

road construction in the 15th of May develop..ment is estimated at LE 117 per

capita (PADCO, Inc., 1980). Costs for circulation in the urban and semiurban

settlements of Sinai would probably fall toward the lower portion of this range; LE

100 per capita is a reasonable estimate.

3.5 ELECTRICAL POWER GENERATION AND OTHER ENERGY FUELS·

3.5.1 Existing Conditions

At present, no centralized power generation sources or large power plants

serve Sinai com munities. The main source of electrical power is the diesel­

powered genera tor.

Table 3-4 presents electrical power generation data collected during the

May-June infrastructure survey. In north Sinai, the settlements of Gilbana,

Gifgafa, Sir El Thamada, and El Shatt do not have any form of electricity for

general pUblic consumption. The other nine north Sinai com munities have a total

of 19 generators, with a collective rated capacity of 9,807 kilowatts. Approxi­

mately 11,600 dwelling units are served in north Sinai, with an average daily

consumption of 39,475 kilowatt-hours. In addition, many privately owned

generators serve small businesses in several of the north Sinai com munities.

In south Sinai, electricity for the settlements of Abu Zenima and Abu Rudeis

is provided by the Sinai Manganese Company and the Petrobel Oil Company,

respectively. Four of the seven inventor'ied communiti.es in south Sinai have a total

of 14 generators, with a combined rated capacity of 1,825 kilowatts. These

genera tors serve nearly 1,000 residences and miscellaneous businesses, with an

estimated average daily consumption of 3,250 kilowatt-hours. The small settle­

ment of Ayun Musa has no electricity.

*This section does not offer a detailed assessment of Sinai energy requirements.
Rather, it focuses on existing and potential needs of selected communities. Data
presented herein were largely obtained from the infrastructure survey in May-June
1981. A comprehensive evaluation of energy requirements is found in Working
Paper No. 15, Energy Resources Assessment and Evaluation of Energy
Require men ts.



TABLE 3-4

Electrical Power Generation in Sinai (1981)



The power generating syste m in EI Arish has been expanding more or less

continuously since Egypt regained control of Sinai. A new plant is currently being

constructed to house genera tors with a capacity between 17.5 and 20 megawatts.

Installation of the 7.5-megawatt generator in July 1981 was expected to cost LE

1.6 million.

Eighty percent of the electrical distribution network in El Arish consists of

II-kilovolt lines, and the remaining 20 percent is expected to be converted by the

end of 1981. Three existing 460-kilowatt generators were rebuilt and currently

operate at a maximum capacity of 300 kilowatts. The Canal Electricity Distribu­

tion Company is studying the feasibility of water desalination in El Arish using

exhaust gases from the turbine generators (personal com munication, El Reweny,

JUly 1981).

Tables 3-5a and 3-5b report the source and estimated consumption rates of

supplementary energy fuels for 20 Sinai com munities. These data were also

collected during Dames & Moore's infrastructure su['vey. Petroleum-based fuels

are primarily distributed in E1 Arish, with smaller amounts provided to Romana,

Suez, Ismailia, Abu Rudeis, and EI Qantal'a East. The daily consumption of gasoline

in north Sinai is estimated at 15,400 liters, while the daily consumption in south

Sinai is about 4,940 liters. Diesel fuels are consumed at an estimated daily rate of

33,670 liters in nOl'th Sinai and 8,300 liter's in south Sinai. About seven times more

kerosene is consumed daily in north Sinai than in south Sinai. Other than in El

Arish and El Qantara East, very little butagas is consumE~d in Sinai.

To meet anticipated long-term Sinai electrical power requil'ements, the

Canal Electrici ty Distribution Company has advanced a 6-yeal' plan to support

Sinai development (CEDCO, August 1981). The plan is expected to be implemented

in thl'ee stages. The fil'st stage is underway and is scheduled for completion by the

end of 1982. During this period, power stations with gas-oil and gaseous units-­

along with mid- and low-tension nets--will be constl'ucted in coastal l'egions where

there are industrial, housing, and tourism projects. The second stage, planned for

1983 to 1985, involves construction of gaseous powet' stations using nutut'al gas and

ultima tely Ii nking GG-kilovolt nets and the tran8for mel' sta tions. The third stage is

based on linking north Hnd south Sinai with the main electrical net, constructing

thermal power stations such as at the El Maghura coal mine, extending 66- and

220-l<ilovolt nets, Hnd constl'uctillg transformer stations. This stage is expected to



TABLE 3-5a

Sources of Petroleum Fuels in Sinai (1981)

Main Source of
Gasoline, Diesel Fuel,

Community and Kerosene Main Source of Butagas

North Sinai

El Arish El Arish El Arish

Bir El Abd Bir El Abd El Arish

Negila Romana Jsmailia or El Arish

Rabaa Romana El Arish

Romana Romana (b)

Baloza Romana (b)

Gilbana El Qantara East (b)

El Qantara East El Qantara West lsmailia

Gifgafa El Arish (b)

El Hasana EI Arish El Arish

Bir El Thamadaa

Nakhl El Arish EI Arish

El Shatt Suez (b)

South Sinai

Ayun Musa Suez (b)

Ras Sudr Ras Sudr (b)

Abu Zenima Abu Rudeis (b)

Abu Rudeis Abu Rudeis Suez

Wadi Feiran S1. Catherine or
Belayim Suez

St. Catherine St. Catherine (b)

El Tor El Tor or Suez (b)

aNo reported use of energy fuels.
bSource unknown/not reported.



TABLE 3-5b

Estimated Consumption Rates of Petroleum Fuels
in Sinai (1981)

Estima!ed Daily Consumption (liters)

Community Gasoline Diesel Kerosene Butagas

El Arish 5,200 16,000 4,100 345

Bir El Abd 500 1,000 50

Negila 600 200 3

Rabaa 200 150 300

Romana 2,000 10,000 500

Baloza 400 750

Gilbana 1,000

El Qantara East 2,000 5,000 1,000 200

Gifgafa 1,800 3,000

El Hasana 1,500 2,000 1,000

Bir EI Thamadaa

Nakhl 1,600 120 4,500 10

El ShaH 150

SU BTOTAL (North Sin;~i) 15,4\00 33,670 17,500 608

Ayun Musa 40 60

Ras Sudr 2,200 3,000 450

Abu Zenima 1,000

Abu Rudeis 1,000 2,000 400 2

Wadi Feiran 1,000 200 4

St. Catherine 200 300 60

El Tor 1,500 2,000 500

SUBTOTAL (South Sinai) 4,940 8,300 2,670 6-
TOTAL 20,34Q 41,970 20,170 614

--- -

a No reported use of energy fuels.



be completed by 1990. CEDCO (August 1981) estimates new or additional Sinai

electrical power demands (in kilowatt-hours) as follows:

•
•

North Sinai:

South Sinai:

end of 1982

13,450

6,200

end of 1985

47,700

11,550

end of 1990

1,004,500

59,150.

3.5.2 Criteria

A recent U.S. Agency for International Development energy assessment

(unpublished) concluded that demand for commercial energy is increasing at a rate

of 10 percent per annum. From a cursory examination of infrastructure survey

data, it is believed that nearly one-third of all rural Sinai residences (i.e., those

located in settlements with less than 2,000 population) are without electricity. As

new com munities are developed in Sinai, provision of electrical power through

conventional means will place a heavy burden on national fuel resources, especially

in the remote areas. Along with basic infrastr"Jcture elements of water, waste­

water, and solid waste disposal facili ties, the provision of electricity to Sinai

residences and businesses is essential for the general well-being of the population.

3.5.3 Standards

The Tenth of Ramadan Master Plan (SWECO, 1976) assumes that a normal

household of five persons has an electrical demand of 2,000 kWh/yr. Experience

indicates that electricity consumption increases with a rising standard of living and

demands for better comfort, especially with the use of air conditioning. The

projection of 2,000 kilowa tt-hours per household (or about 400 kWh/capita) appears

reasonable for application to El Arish. For the other Sinai communities, 300 kWh/

capita/yr seems realistic. Energy for cooking and hot water will be pl:ovided by

butane gas. Assuming that the number of shops, schools, offices, and small

industries (i.e., l~ss than 20 workers) will increase in normal proportions, this

collective energy demand (electricity and butagas) represents about 50 percent of

the energy demand for housing.

A street lighting system is essential to the security and general convenience

of settlement residents. Culpin & Partners (1978) recom mended that street la mps

lJe spaced at 35-meter intervals in the Ismailia demonstration projects. It is

recom mended that this standard also be applicable to Sinai com munity street

Lighting project').



3.5.4 Costs

Estimated electrical power costs per capita fOL' the Ismailia demonstration

projects range from LE 16 to 20 (Culpin & Partners, 1978). Corresponding costs at

Cairo's low-income project, Mansheit Nasser, are estimated at LE 7 per capita per

year (PADCO, Inc., 1980). Public housing annual per capita costs in Oeuwaka are

estimated at LE 38, while costs for new developments in Alexandria are about LE

26 per capita per year (PADCO, Inc., 1980). Capital costs for the Ismailia

demonstration projects are estimated at LE 8 per metei' of II-kilovolt overhead

electrici ty distribution lines (double for' underground lines) and LE 9,000 for each

transformer at a 0.4 kilovolt per 1,000·-kilowatt capacity. Based on these figures,

it is recommended that a per capita cost of LE 10 per year be used in Sinai

development projects.

3.6 TELECOMMUNICATIONS

3.6.1 EXisting Conditions

For the purposes of this paper, telecommunications includes telephone, radio,

and television. Existing telephone service in Sinai is poor. According to the

infrastructure survey, many settlements either have no telephone service or the

present telephone service is not working. Table 3-6 shows that there are less than

1,000 telephones in SinaL Virtually the same situation is found with television

service (i.e., either no television reception or very poor reception). However, local

radio reception in Sinai is good--with the number of portable, battery-powered

radios estimated at 17,500.

3.6.2 Future Plans for Telephone Service

Present telephone services are not adequate for m~dern business and admini­

strative requirements. While the Gover'nors' offices are connected to Cairo, they

do not have convenient telecommunication connections with other towns in Sinai,

and few other centers of activity have contact with each other or Cairo.

To meet the urgent need for better telephone services, the Arab Republic of

Egypt Telecom munication Organization (ARETO) has formulated a plan to be

implemented over the next few years. The AHETO plan proposes telephone

exchanges in 28 cities Hnd villages in Sinai, as ind:,.:ated in Table 3-7. In south

Sinai, the main telephone centers will be Abu Rudeis and Ras Sudr, with an

exchange capHcity of 3,000 lines each; in north Sinai the automatic exchanges will



TABLE 3-6

Existing Telecommunications in Sinai (1981)

No. of No. of No. of
Community Telepho~ Radios Televisions

El Arish 700 10,280 7,700

Bir El Abd (a) 400 150

Negila lOb 250 50

Rabaa gb 330 250

Romana 6b 622 312

Baloza (a) 281 113

Gilbana (a) 250 4f

El Qantara East 108 316 200

Gifgafa (a) 120 4f

El Hasana (a) 200 109

Bir El TIUl mada (a) 5 (a)

Nakhl (a) 1,050 2

El Shatt (a) 30 1

SU STOTAL (North Sinai) 833 14,134 8,796

Ayun Musa (a) 47 2

Ras Sudr 85e 558 12

Abu Zenima (a) 100 (h)

Abu Rudeis (d) 600 (h)

Wadi Feiran (a) 887 (h)

81. Catherine (a) 600 (h)

El Tor 5E~ 410 (a)

SUBTOTAL (South Sinai) 90 .-?_L20~ 14

TOTAL 923 17,336 8,810

a Unknown or not reported.

bTelephone service not working.
c

15 telephones not operable.

dNo public telephone service; only 11 direct line to the oil company.

eOnly Government telephone service.

f Television opera tes on ba ttery power.

gTelevision reception is poor.

tiN t I " t'o e eVIslon recep 1011.



TABLE 3-7

Proposed Telephone Exchange services in Sinai
a

Capa~ity

Location (no. of lines)

Automatic Exchanges:

E1 Arish 2,000

El Qantara East 1,000

SUBTOTAL 3,000

Nonautomatic Exchanges:

Abu Rudeis 3,000

Ras Sudr 3,000

SUBTOTAL 6,000

Manual Exchanges

El Kosaima 100

El Tor 100

Bir El Abd 100

£1 Hasana 150

Wadi Gharandal 50

S1. Catherine 50

Belayim 25

Baloza 12

Abu Haswa 12

El Kherba 12

El Mazar 12

El Bardawil 12

Nakhl 100

Rafah 100

Wadi Feiran 100

Abu Zenima 55

Ras J'1l a Inb 50



TABLE 3-7 (cont'd)

Location

Manual Exchanges (cont'd)

El Shatt

ill Petrico

El Kharouba

El Shwha

Akkaria

El Midan

El Sheikh Zweid

SUBTOTAL

TOTAL

~-_._~-

Capacity
(no. of lines)

25

25

12

12

12

12

12

1,150

10,150

aMain telephone nets: one between El Arish and El Qantara, two between Suez
and El Tor.

so uaCE: Ministry of Communication.



have a ~apaci ty of 2,000 in El Arish and 1,000 in El Qantara East. In addition, 24

manual exchanges of 12 to 150 lines each will be established in other towns.

The ARETO project proposes to connect the Sinai network to Egypt's main

telecom munications system via El Tor and Suez, with links to all intermediate

exchanges. The northern sector will be interconnected to El Arish via EI Qantara

East. Between these two cities, a micl'owave link will carry telephone channels as

well as other telecommunication channel requirements.

3.6.3 Radio Broadcasting

The three general Arabic radio programs transmitted via wave o"'er Egypt-­

the Main Program, Middle East Program, and Voice of Arabs--are also received in

Sinai. These progra ms include entertainment and local and international news.

Tentative plans for local radio st.CJ.tions in Sinai include the construction of

low-power broadcasting transmi Hers in El Arish and El Tor by 1983. Each
•

broadcast center will comprise a power transmitting facility on medium wave with

either low-ampli tude modulation (AM) or high-frequency modulation (FM). The

latter is probably the most suitable fOI' Sinai to overcome interference from

surrounding powerful transmitters.

3.6.4 Television Service

At present, the television reception in Sinai from Egyptian stations is very

weak or nonexistent. However, many Sinai television receivers pick up television

programs from Israel, Lebanon, or Syria. The placement of one television

transmitter at El Arish and another at El Tor is part of a national program activity

within the Organization of Broadcasting and Television Federation.

The television service anticipated from the El Arish and El Tor transmitters

will be adequate coverage for about a 100-·kilometer radius; thus, there will be gaps

of poor reception, especially in south Sinai. Therefore, it is recommended that a

second expansion of the television pI'oject be planned to complete coverage of the

unserved com munities and any new settlempnts.



4.0 SOCIAL SERVICES

4.1 HEALTH CARE AND SERVICES

4.1.1 Existing Conditions

According to recent social research ~indings (Tadros, 1978):

The most common diseases of the Egyptian peasant are
tUberculosis, hereditary syphilis, bilharziasis, ancyclosto­
miasis and eye diseases. Bilharziasis and ancyclostomiasis
are, however, the most serious because they are widespread,
sometimes afflicting over 80 percent of the population of
certain governore-tes. Bilharziasis, which begins with the
passin)J of blood in the urine, often develops into complica­
tions such as the stone, fistula and ulceration of the penis,
and not infrequently ends with cancer of the urinary organs.
The infection may reach the ki0fl.eys, the liver and even the
eyes. Ancyclostomiasis is even more serious. It consumes
the red corpuscles of the blood, and leaves stricken men and
women pale, powerless and debilitated during the best years
of their lives.

Relatively high infant mortality rates are directly related to unsanitary

conditions and inadequate health care. The principle causes of infant mortality are

gastro-intestinal diseases and related diarrhea (Culpin & Partners, 1978). Nutrition

and food consumption habits of the Bedouin appear to be inadequate for mainte­

nance of good health.

The infrastructure survey undertaken by Dames & Moore was designed

principally to cast light on the physical planning needs of Sinai settlements and not

to diagnose the professional adequacy or quality of medical care nor to prescribe

preferred ways for dealing with its deficiencies. The broad subjects of public

health, preventive medicine, employment of paramedical personnel, nutritional

programs, and the like are beyond the scope of this study.

The infrastructure survey, however, did reveal the following:

• Most of the doctors serving settlements other than EI Arish are

residents of Cairo, Ismailia, Port Said, or Suez. They reside tem­

porarily at Government guesthouses during the week (Sunday through

Thul'sday), but return to the larger cities for the weekends. Thus, there

are periods of time when professional medical service is not available.



• There are frequent shortages of drugs and other medical supplies, and

often the cost of prescriptk:1s is more than the patient can pay.

• Because of the frequent or total absence of water or electricity in Sinai

settlements, much of the medi.cal equipment cannot be used. Inad­

equate water supplies, of course, have a disastrous effect on the

cleanliness of facilities used for medical treatment.

• In an emergency, there are no speedy methods of communication, since

telephones either do not exist or are out of order most of the time.

Table 4-1 categorizes the type of medical facilities found in the 20 surveyed

com muniities. In north Sinai, the com munities of Gilbana, Bir El Thamada, and EI

Shatt do not have any medical facilities. El Arish has two hospitals (with 64 beds),

23 clinics, six pharmacies, and one ambulance center. Another ambulance facility

is under construction in El Arish (personal communication, Dr. Ibrahim Shetwey,

July 1981). Bir El Abd also has an ambulance center under construction. Of the 23

health clinics in EI Arish, 19 offer special services in orthopedics, obstetrics,

pediatrics, anesthesiology, dermatology, and ear, nose, and throat. In El Qantara

East, there is one hospital with 16 beds and one public clinic, and one pharmacy is

under construction.

In south Sinai there are four hospitals, with a total 33-bed capacity; three

clinics; two health centers (one of the two is an ambulance center); and three

pharmacies. The community of Abu Zellirna is provided hospital service by the

Sinai Manganese Company.

Table 4-2 lists the number of medical personnel in the selected Sinai

com munities. In north Sinai, there are 75 physicians and surgeons (58 in El Arish),

12 dentists (seven in ill Arish), 98 nUl'ses (78 in ill Arish), 16 midwives, and 244

support staff. The support staff includes reception personnel, drivers, and

administra tive and maintenance personnel. South Sinai has a total of 19 physicians

and surgeons, 10 dentists, three nurses (all in Ras Sudr), and 66 support staff.

4.1.2 Criteria

Basic health care is essential for a productive regional economy and for the

general well-being of Sinai citizens. An inadequate water supply, pOOl' sanitation,

and inudequa te soli d waste disposal--all of which exist in Si nai --crea te conditions

for gastro-intestinal diseases, diarrhefl, and dysentry. Improved sanitary and refuse



TABLE 4-1

Medical Facilities in Sinai (1981)

No. of
No. of Total No. of Health Total No. of

Community Hospitals Beds Clinics Units Beds Pharmacies--
El Arish 2 64 23b 6

Bir El Abd 1 1 2

Negila 1 1

Rabaa 1 1

Romana 1 1 1

Baloza 1 2

Gilbanaa

El Quntara East 1 16 1 Id

Gifgafa 1 1

EI Hasana 1 1

Bir EI Thamadaa

Nakhl 1 1

El ShaUa

SUBTOTAL
(North Sinai) 3 80 25 8 10 8

Ayun Musa 1(~

Ras Sudr 1 12 1 Ie

Abu Zenimaa

Abu Rudeis 1 4

Wadi Feiran 1 1 1

St. Catherine 1 11 1 Ie

El Tor 1 6 1

SUBTOTAL
(South Sinai) 4 33 3 2 1 3- - - - - -

TOTAL 7 113 28 10 11 11
- - - -

aNo medical facili ties.

b I9 are private clinics, four are public clinics.

c Ambulance center.

dPharmacy under construction.

epharmHcy located in hospital.



TABLE 4-2

Number of Medical Personnel in Sinai (1981)



disposal facilities (and particUlarly the provision of potable water supplies) must be

considered in parallel with the construction and opera tion of health care facili ties.

4.1.3 Standards

A national objective h planning health services is to relieve the pressure on

hospitals through provision of polyclinics that provide specialist and diagnostic out­

patient services. In IsmaiHa, a polyclinic serves about 100,000 people (Culpin &

Partners9 1978).

Health centers, which supplement polyclinies, pl'ovide local public health

services. The recommenr"1 national standard is one health center per 50,000 to

70,000 pO~lllation, though the Ismailia demonstration projects are using a standard

of one health cen\c;;' per 25,000 to 30,000 population (Culpin & Partners, 1978).

Presently, the Egyptian utban population is served by a health delivery

system with a service level of 4.1 beds per 1,000 population, while rural areas have

a current level of 0.4 beds per 1,000 population (PADCO, [nc., 1980).

The following suggested standards are intended to serve as planning guides in

determining the level of health care services and facilities necessary to support

proposed Sinai development programs. These estimates have been recommended by

Dr. Ibrahim Shetwey of EI Arish Hospital (personal communication, JUly 1981):

8 Facili ties

One hospital or polyclinic per 10,000 to 30,000 popUlation

One health care center per 3,000 to 5,000 popula tion

One pharmacy per 5,000 popUlation.

• Personnel

One physician/surgeon per 1,500 popUlation

One dentist per 2,000 popUlation

One registered nurse per 80 population

One midwife per 35 popUlation.

4.1.4 Costs

The National Urban Policy Study (PADeO, Inc., 1980) estmates current

construction costs for new urban heflHh care facilities as follows:



• Hospital, LE 144 to 503 pel' capita

• Polyclinic, LE 11 per capita

• Health care center, LE 6 to 123 per capita.

CUlpin & Partners (1978) has estimated construction costs for all medical

facilities which are part of the Ismailia demonstration projects at about LE 85 per

square meter. Mr. Adly £1 Gamany, a Sir El Abd local contractor, estimates

current medical facility construction costs in north Sinai at LE 105 per square

meter for hospitals and pviyclinics and LE 92 per square meter for health care

units (personal com munica tion, July 1981). For planning purposes in Sinai, it is

recommended that the cost per square meter be LE 105 for hospitals and

polyclinics and LE 90 for health care centers.

4.2 CULTURAL AND OTHER SOCIAL SERVICES

4.2.1 Existing Conditions

Religious fun~tions and activities play an important role in Bedouin culture.

Lives are heavily influenced by the Koran, and Islamic-based teachings directly

affect the Bedouin li festyle. As indicated in Table 4- 3, mosques are located in all

but four of the smaller Sinai settlements. Christian churches--Catholic,

Protestant, and Greek Orthodox--are loeated in El Qantara East, El Arish, and

St. Catherine.

Thirteen public meeting halls are located in north Sinai, and three are found

in south Sinai. Numerous small meeting places are located throughout Sinai. No

parks or playgrounds or organized recreational activity areas were reported in the

infrastructure sur·vey.

4.2.2 Criteria

As existing Sinai communities expand and grow and as new settlements are

bui 1t, considerable emphasis will be given to the provision of additional mosques.

Aside from religious activities, each settlement should consider establishing a

com munity development society much like those in the northwestern Nile Delta

communities. According to Tadros (1978):

The Society endeavors (a) to discover the needs of the
corn munity and design different plans to meet these needs;
(b) to carry out different projects within the community in
or'der to raise the social, economic, find health standards of
settler's, Ilsing Ill! Hvailable community ,'esources and



TABLE 4-3

Religious Buildings and Public Meeting Places in Sinai (1981)

No. of No. of No. of Public
Communit:r Mosques Churches Meeting Halls

El Arish 15 1 4

Sir El Abd 2 3

Negila 1

Rabaa 1

Romana 2

Baloza 1

Gilbana 2

El Qantara East 4 1 2

Gifgafa

El Hasana 1 2

Sir El Thamada

Nakhl 1 2

El Shatt

SU STaTAL (North Sinai) 30 2 13

Ayun Musa

Ras Sudr 1

Abu Zenima 1 1

Abu Rudeis 1

Wadi Feiran 3 1

saint Catherine 1 1 1

El Tor 4 1 1

SUBTOTAL (South Sinai) 11 3 3- - -
TOTAL 41 5 16

- - -



especially raw materials; (c) to motivate and to organize
settlers' popular participation in the self-help projects;
(d) to design cultural and illiteracy combat programs; (e) to
maintain public utilities in the community, including the
lighting of the village roads, planting of road-side trees, and
urging settlers to maintain and clean their houses; (f) to
launch social and sports clubs for the youth; (g) to establish
day care centers for children; and (h) to train local leaders
through service to their com munities.

4.2.3 Standards

An important requirement for key Sinai settlements (i.e., those expected to

experience accelerated growth) is to provide recreational services and facilities

that will both assist in the attraction of people and serve their needs after arrival.

The settlements designated to serve as regional centers for both north and south

Sinai must be well equipped; for example, El Arish should have a regulation soccer

field, an olympic-size swimming pool, a cinema, a public library, a cultural center,

and sporting club facili ties that permit organized competitions and training

activities to take place within the region.

Probably all settlements of a semiurban character--2,000 to 20,000

inhabitants--r'equire some type of combined pUblic meeting house and cultural

center. If equipped with several meeting rooms, such facilities can serve as artisan

workshops and sites for various training and cultural activities.

Culpin &. Partners (l978) recommended thp following cultural and recrea­

t~onal standards for the L'imailia demonstrlltion projects:

• A small mosque (400 square meters) for each planned neighborhood

• 0.2 hectare per 1,000 population for small parks and recreational areas.

For planning purposes, the follov:ing cultural, so!!ial, and recreational stan­

dards are recommended for Sinai:

• For semiurban settlements

A small mosque

A mUltipurpose social meeting/I'ecreation center

A few game fields lind small parks.

• For the two Sinai cnpital communities

Mosques for each plannecl neighbor'hood



A regional cultural service center with cinema, library, artisan

workshops, and meeting l'ooms

A sports complex, including soccer fields, swimming pools, and

ancillary athletic facilities.

4.2.4 Costs

Average construction costs are estimated at LE 110 per square meter for

religious buildings and LE 70 per squfil'e meter for social facilities (Culpin &.

Partners, 1978). The cost of a regional sports complex would range from LE

250,000 to 500,000.

4.3 EDUCATION

4.3.1 Existing Conditions

Dames &. Moore's infrastructUl'e survey was undertllken to assist in determin­

ing the physical planning needs of Sinai settlements. Although a considerable

amount of current infor mation on public education was collected, additional study

will be needed to analyze the nature and magnitude of educational problems that

confront Sinai. For example, answers are needed to such important questions as:

• How many children are eligible for school and how many actually

attend?

• How does the physical availabili ty of schoolc.; compare to the actual

location of the children?

• What is the quali ty of the education offered?

,'I Why do H significant numbel' of children drop out of school?

For' '" developing area such as Sinai, there is an urgent need to equip young

people with intellectual and mechanical t.ools and to instill a desire to participate

in the ad'l8ncement of their homeland. It is impossible to attract into a large, poor

area all of the technical and professional skills needed to initiate and carry out the

many complex development activities. Local technical or tl'aining institutes must

be established, and students must progress through the requisite primary and

secondary leveLs so as to qualify fOl' the advanced trainin€~ centers.

Table 4-4 lists public edueation data for 20 Sinai communities. The north

Sinai settlements of Bir El ThanHHjH) Nakhl, and El Shatt reported no schooL~ in

operation. All other settlementI; have at least one public school. Seven



TABLE 4-4

Educational Data for Sinai Public Schools (1981)

Primary Schools

No. of Schools No. of No. of Others
settlements (and Rooms) Students Tea~her3 Employeda
-----

Girls ~~

El Arish 16 (195 ) 4,495 4,029 207 224

Sir El Abd 1 (8) 112 272 11 5

Negila 1 (8) 60 220 11

Rabaa 1 (9 ) 85 260 12 6

Romana 1 (6) 30 120 12 4

Baloza 1 (6) 40 155 17

Gilbana 1 (2 ) 5 25 1 3

El Qantara East 2 (15 ) 256 297 24 14

Gifgafa 1 (5) 28 145 8 2

El Hasana 1 (2) 7 36 3

Sir El Thamadab (--)

Nakhlb (--)

El Shattb (--)

SUBTOTAL
(North Sinai) 26 (256) 5,118 ~59 306 258

Ayun MUSH 1 1 4 11 1 2

Ras Sudr 3 17 78 167 30 6

Abu Zenima 1 3 25 20 3

Abu Rudeis 1 4 1 15 3 2

Wadi Feiran 6 23 29 183 20 9

St. Catherine 3 12 17 145 11 6

El Tor 2 12 85 159 15 6

SUBTOTAL
(Sou ttl Sinai) 17 (72) 239 700 83 31- -- - -

TOTAL 43 (328) 5,357 6 1 259 389 289
-- -

----- - - --- ---_. __._- -----
alncludes HdministrHtive, clerical, and custodial personnel.

b No pri rTlttry schools in operation.
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communities provide preparatory schools, while only three have secondary schools.

The enrollment at all schools in E1 Arish accounts for about 75 percent (12,824

students out of 17,176 students) of the total public school enrollment in all of Sinai.

Except in the El k:.h primary schools, more boys are enrolled than girls in all of

the north and south Sinai primary schools. Boys also outnumber girls in secondary

and high schools.

There are 43 primary schools, 11 preparatory schools, and five secondary

schools in Sinai. The number of rooms per school averages 7.6, 9.3, and 12.6,

respectively. The number of boys exceeds the number of girls at all three school

levels. The boy-girl ratios art;; 54:46 for primary schools, 61:39 for preparatory

schools, and 68: 32 for secondary schools. The student-teacher ratios are 30: 1, 22: 1,

and 13:1, respectively.

Table 4-5 presents an overall summary of public school data for north and

south Sinai. Sixty-eight percent of all students are in the primary grades, 22

percent are enrolled in preparatory schools, and the remaining 10 percent are in

secondary schools.

Table 4-6 shows additional data on higher education facilities in El Arish and

El Qantara East. Only boys attend the technical school in El Arish. However, at

the commercial school, girls exceed boys by a margin of nearly 2 to 1. At the

teachers colleges the enrollmen t by sex is about equal--114 boys end 110 girls. The

student-teacher ratios are 9:1, 19:1, and 11:1 for the technical school, the

commercial school, and the teachers college, respectively. The commercial school

in El Qantara East is attended by 57 girls and 45 boys. The student-teacher ratio is

17: 1.

4.3.2 Criteria

The following general criteria should be applicable in establishing educational

standards and planning for public schools in Sinai (Tadros, 1978; SW ECO, 1976):

• As a minimum, every settlement should provide fl'ee primary

coeducation.

• As part of their compensation, school teachers in rural areas should be

provided with governmental housing.

• School bUildings should be centrHlly located in each community and

should huve functional water, wastewater', and electrical systems.



TABLE 4-5

Summary of Public School Data for Sinai (1981)

North Sinai South Sinai Total

Number of primary, prepara-
tory, and secondary schools 39 20 59

Total enrollment 16,087 1,089 17,176

Boys 8,938 814 9~752

Girls 7,149 275 7,424

Percent enrollment

Primary schooLs 66 86 68

Prepara tory sehools 23 8 22

secondary schools 11 6 10

Total number of teachers 569 127 696

Student-teacher ra tio 28: 1 9:1 25: 1

TABLE 4-6

Hign-er Educational Facilities in

El Arish al1d ill Qantara East

No. of
Students

School
Personnel

Location

El Arish

One technical school

One commercial school

One teachers college

EI Qan tara East

One corn mercial school

No. of
Rooms

8

9

3

3

Girls

191

110

57

238

97

114

45

No. of
Teachers

27

15

20

6

Others

9

5

6

4



• SChool facilities should be availalJle for community functions, adult

education programs, and other com munity-service related activities.

• Children '3hould be encouraged (and parents counselled) to remain in

school until age 15 or completion of preparatory school.

• Counterpart educational facili ties, such as technical, commercial, agri­

cultural, and clinical schools, should be provided to secondary-age

students (16 to 18 years).

4.3.3 Standards

Table 4-7 presents data on the land allocation for educational facilities in

selected Egyptian com munities. Standards employed by the General Organization

for Physical Planning (GOPP) require that at least 10 percent of the land area of a

com munity be devoted to schools, excluding vocational and training schools. In

Sinai, the vocational and training schools are important for youngsters who

complete preparatory schooling (grades 7 to 9 or through age 15 years), but do not

continue at the secondary school level.

TABLE 4-7

Land Allocation for Educational Facilities

in Selected Communities

Location

Ismailia (El Hekr)

Suez (Cabanon)

Alexandria (MOH/WB)

Tenth of Ramada:l

Sadat City

l!)th of May

Helwan

Perc/ant of Total Area
Devoted to Public Schools

11.0

3.6

5.5

4.7

3.0

5.8

3.2

SO URC E: Unpublished data from Dames & Moore's Cairo Land Development
Study, Chapter 5.



Space requil'ernents for educational facilities vary with a number of factors,

such as the ratio of school-age popUlation to total popUlation, student-teacher

ratio, and space per student ratio in square meters. While some of the physical and

educational standards are governed by national regUlations determined by the

Ministry of Education and the Ministry of Development, the major element in

forecasting physical needs is the projection of school popUlation. Currently, a

shortage of space in El Arish pUblic schools has resulted in double-shifts for some

students. It is obviously nece~8ary that school facilities bl~ constructed to

accommodate all children in a singllJ shift.

The student-teacher ratio (or students per classroom) is useful for determin­

ing the number of teachers required and the amount of new school construction

required. The Ismailia mastel' plan for new areas recommends a class size standard

of 33 children per primary class and 30 children per preparatory class (Culpin &

Partners, 1978). The Ministry of Education has recommended a class size standard

(student-teacher ratio) of 35 students for primary schools, 23 students for

preparatory schools, and 19 students for secondary schools (personal communica­

tion, G. Ibrahim El Saway, July 1981).

For planning purposes, it is recommended that the class size (student-teacher

ratio) in Sinai be 35 students for primary schools, 28 students for preparatory

schools, and 24 students for secondary schools.

4.3.4 Costs

The cost of constructing public school facilities should be borne by the

Ministry of Education. The operating (maintenance) costs of the buildings,

however, should be the responsibili ty of the local community, except for teachers'

salaries, which should be a joint responsibility of both the com munity and the

ministry.

The current est ima te for construction of educational facilities at the three

Ismailia demonstration projects is LE 70 per square meter (Culpin & Partners,

1978). A Bir EI Abd contractor l'ecently estimated construction costs fOI' primary

schools and for preparatory and secondary schools at LE 85 and LE 90 per square

meter, respectively (personal com munication, Moussa EI sabbah, July i 981). The

per capi ta costs of schools in the Cabanon com munity of Suez are LE 24 for

primary and preparatory schooL~ and LE 10 for secondary schooLC) (PADCO, Inc.,

1980).



Because the ratio of all students to the total Sinai population--either current

or projected--is unknown, it is advisable to use a simple ratio of average cost per

inhabitant. Therefore, it is recommended that per' capita cost estimates be used in

planning Sinai pUblic schools.
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INFRASTRUCTURE INVENTORY

1. Name of Town or Village ~ _

2. Location (crossroads, wadi, etc.)
3 Number of Inhabitants (estimated, 1981) _

4. Housing Inventory:
a) Number of dwellings (total all kinds) _
b) Number of houses with one family only ___

c) Number of multiple dwelling units
(flats, apartments, worker dormitories):

(1) Apartment buildings _
(2) Apartment units _
(3) Worker dormitor'ies . _
(4) Other (describe)

5. Education Inventory:
a) Primary schools:*

(1) Number of schools (or rooms) ------
(2) Number of students
(3) Number of teachers

b) Secondary (high) schools:*
(1) Number of schools (or rooms) --,---
(2) Number of students
(3) Number of te~chers

c) Technical schools:*

No. of beds --
No. of beds ---
No. of beds ---

6.

(1) Number of schools (or rooms) -------
(2) Number of students
(3) Number of teachers

Health Care Inventory:
a) Hospitals and clinics:

(1) Number of hospitals~ ---
(a) Name '_
(b) Name -----------,-----._---
(c) Name ' . .__

*If none in the village, state where people go for such services.



INFRASTRUCTURE INVENTORY (cont'd)

(2 ) Number of clinics*
(a) Name Type of service**

(b) Name Type of service**

(c) Name Type of service**

b) Number of pharmacies --------
c) Number of medical personnel

(l) Physicians/surgeons
(2) Dentists -----------
(3) Nurses
(4) Midwives

-~---

{5} Other (describe)

7. Public Safety Inventory:
a} Number of police stations
b} Number of policemen
c} Number of fire stations
d} Number of firemen
e} Type of fire-fighting equipment (describe)

f) Number of jails and capacity
8. Public Welfare Inventory:

a) Number of orphanages
b) Number of orphans
c} Number of rest homes
d} Number of patients
e} Number of asylums for mentally handicapped
f) Number of patients

*If none in the village, state where people go for such services.
**Dentistry, maternity, out-patient care, etc.



INFRASTRUCTURE INVENTORY (cont'd)

9. Utility Inventory:
a) Water supply:

(1) What is main source of water for this town or village?
(a) Wells: number sweet t number brackish _
(b) Tank truck (amount and frequency of deliveries)

(c) River (name) ------------------(d) Canal (name) _

(e) Pipeline (name) _

(2) What is average total daily consumption in the village?
m3/day----

(3) What water storage facilities are there?
What is their capacity? m3

(4) Is there a water purification or treatment plant(s)? -----
(5) Is water delivered by pipe to any individual house(s)?

How many? ----
(6) How many public faucets are there in town? ----
(1) What is the water supply for livestock Jnd crops in

the vicinity?
b) Electric power:

(1) Main source of electric power to village (describe-­
local generator, transmission line from elsewhere) ----

If locally generated, what is capacity of power plant?
kilowatts

(2) How many houses and buildings are served with electricity?

(3) What is total average daily consumption of electricity?

kilowatt-hours



INFRASTRUCTURE INVENTORY (cont'd)

c) Motor fuel, kerosene, and butagas:
(1) Main source of gasoline, deisel fuel, and kerosene in

vi 11 age _

(2) Main source of butagas _

(3) What is average daily consumption of fuels?
gasoline liters

diesel liters

kerosene liters
butagas liters

d) Sanitary and waste treatment:
(1) How many houses are served? ----
(2) Does the village have sewers ard a sewage treatment

p1ar. - \

(3) How many houses are served? ----
(4) Describe facilities -------------------

(5) How is solid waste and refuse disposed of (town dump,
truck, etc.)?

--- 0 --._--

e) Communications:
(1) Is there telephone service? -------
(2) How many telephones are in use?
(3) How many houses have a radio? -------
(4) How many houses have a television? ----

10. Recreation and Cultural Inventory:
a) Number of mosques and churches ---
b) Number of meeting halls
c) Number of cinemas
d) Number of parks ---

Total area



APPENDIX C

SUPPLEMENTAL INFORMATION:

NEW SETTLEMENTS BAST OF GREAT BITTER LAKE
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TO:
FROM:

DATE:
SUBJECT:

ME~10RANDUM

D&M
A. SHATA
11-4-81

DETAILS ABOUT THE EAST SUEZ CANAL PROJECT

Attached herewith are details about the 30,000 F. reclamation project in the
East Suez Canal District. Information obtained from the 5-Year Plan of the
Ministry of Land Reclamation (1979-83). Certain modifications are expected,

particularly with rega~d to the northward extension of the project area to
cover the area of New M~t Abul Kom.

/s/ A. Shata



EAST SUEZ CANAL PROJECT

TOTAL AREA: 30,000 F.
RECLAIMED AREA: 1250 F.
FIVE YEAR PLAN 1979-83:

(up to 1978)
28,750 F. - According

YEAR
1979
1980
1981

1982
1983

to schedule:
FEDDANS

1,000

1,000
6,7::i0

10,000
10,000

LOCATION: East Bitter Lakes
TOPOGRAPHY: Land relief varies from +1 m to +20 m and is generally

undulating.
SOILS: Typified by heavy clay with occasional gypsum layers.
IRRIGATION &DRAINAGE: From surface Nile water transported through a

siphon wi 3h an initial daily capacity of 6.5
million m (has been enlarged). There are pump
stations for the successive lifting of water.
Sprinkler irrigation techniques will be applied,
except for 1,250 F., using basin irrigation.

EXPENDITURE: Project will be financed by the government, and the land
will be sold after reclamation to joint venture companies;
details are given in Tables.
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TABLE C-l

Infrastructure Cost Data, East Suez Canal Project



TABLE C-l (cont'd)

Cost Per Five-Year Plana Needed
Feddan (thousand LE) After

(LE) 1979 1980 1981 1982 1983 Total 1983

Pipelines

Main Lines 10.0 10.0 10.0 67.5 100.0 100.0 287.5

Branches 20.0 20.0 20.0 135.0 200.0 200.0 575.0

SUBTOTAL 30.0 30.0 30.0 202.5 300.0 300.0 862.5

Communication and Transport

Main Lines

Branches 80.0 80.0 80.0 540.0 800.0 800.0 2,300.0

SUBTOTAL 80.0 80.0 80.0 540.0 800.0 800.0 2,300.0

Services

Health 8.0 8.0 8.0 54.0 80.0 150.0 80.0

Education 12.0 12.0 12.0 81.0 120.0 225.0 120.0

Religion 1.0 1.0 1.0 6.7 10.0 18.7 10.0

Security 1.0 1.0 1.0 6.7 10.0 18.7 10.0

Social 2.0 2.0 2.0 13.5 20.0 37.5 20.0

Others 1.0 1.0 1.0 6.7 10.0 18.7 10.0

SUBTOTAL 25.0 0 25.0 25.0 168.6 250.0 468.5 250.0

TOTAL 955.0 855.0 955.0 5,891.0 9,224=! 9J 550.0 26,476.0 1,000.0
::c::r::::=il =

a 28 ,750 feddans scheduled for reclamation during the 5-year plan--1,000 in 1979,
1,000 in 1980,6,750 in 1981, 10,000 in 1982, 10,000 in 1983.


