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Thesis Summary

Thesis Summary

Proper and clean utilities (potable water supply, sewerage, electricity and
cooking gas) are a problematic issue in Egypt. Although Governments spend
billions of pounds every year on utilities' provision, the provided services are
not always sufficient or convenient. Expanding these utilities to new urban
settlements is another challenge as it requires huge investments that may
exceed the government's capabilities.

On the other hand, conventional utilities have many environmental
drawbacks. They deplete our non-renewable resources and affect our
ecological systems. Utilities' provision is getting more difficult by the time as
our water share is threatened and our energy is in shortage. This research
suggests that nonconventional decentralized utilities can mitigate the
problem. If people can build up their own utilities they will feel responsible,
stop complaining, gain experience, reserve the resources, and make their best
to improve and maintain their utilities. Water will be wisely consumed and
energy will be green and sustainable. Decentralized utilities can suit slums
and rural areas where central utilities are absent or deteriorated. They can
also suit new settlements and remote areas with low population capacity,
where investing in central utilities is economically unfeasible.

In the first chapter the researcher came across the evaluation of central
utilities and how they affect our health, economy, urban planning and
environment.

The second chapter reviewed the main off-grid utilities' technologies used
in some areas in different countries. It has discussed their feasibility,
efficiency, sustainability and suitability for application in Egypt.
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Thesis Summary

The third chapter has reviewed four different societies in Egypt by
analyzing their potentials, needs and problems, Afterwards it introduces
suggested utilities for these societies and evaluates the possible pros and cons

of these applications.

The Research Problem has investigated the suitability of applying
decentralized utilities' technologies in Egypt as an attempt to solve the
problems of central utilities and help expanding to new settlements in the

Egyptian desert in an economical and sustainable manner.

The research aims to encourage the desired expansion in the Egyptian
desert by using decentralized utilities. It also seeks to find cheap, efficient
and sustainable utilities that suit the Egyptian built environment in rural
areas, slums, touristic resorts, coastal regions and new settlements in the

Egyptian desert.

The research concluded that off-grid utilities can be a sustainable and

feasible choice for new settlements in Egypt.

The applied study concluded that these utilities can be applied in new

housing projects especially in Egyptian desert.

Finally the search recommends the application of these utilities in our

future housing projects in new remote and isolated housing areas.
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Abbreviations

Abbreviation | Page | Line Explanation

A

AGA 89 15 | American Gas Association, founded in 1918, representing more
than 200 local energy companies that deliver clean natural gas
throughout the United States.

il Sl Jaa 51 455 HaY) dakiiall

B

Bn 22 7 One billion = one thousand million= 1,000,000,0()0 =10°.
s Gl (g lui a5 = 5

BOD 29 15 | Biological Oxygen Demand.
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22 5 . .
BOT Build—operate—transfer (BOT) or build—own—operate—transfer.

(BOOT) is a form of project financing, wherein a private entity
receives a concession from the private or public sector to finance,
design, construct, and operate a facility stated in the concession
contract, which enables the project proponent to recover its
investment, operating and maintenance expenses in the project.
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Btu/hr 78 15 | British thermal unit per hour, a traditional unit of work equal to
about 1.055 kilojoules. It is the amount of work needed to raise the
temperature of one pound of water by one degree Fahrenheit. One
four-inch wooden kitchen match consumed completely generates
approximately 1 BTU.

slall e (Jhay V) 235k ) il A 01 A8l AaS oo idgillay 45 ) ja o
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Btu/scf 89 10 | British thermal units per standard cubic foot.
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Abbreviations' Index

Abbreviation | Page | Line Explanation

C

CAPMAS 30 26 | Central Agency for Public Mobilization and Statistics, established
in 1964, is the official statistical agency of Egypt that collects,
processes, analyzes, and disseminates all statistical data and the
Census

elan ¥y dalall Al (5 5Sal Sleal

CGC 86 16 | Cairo Gas Company
X3 jalll jle A8,

CHa 67 7 | Methane gas, a colorless, odorless gas, the simplest alkane and the
main component of natural gas. Methane is a potent greenhouse
gas with a global warming potential of 34 compared to CO2 over a
100-year period, and 72 over a 20-year period.
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COoD 29 15 | Chemical Oxygen Demand.
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D

DO 41 13 | Dissolved Oxygen, the amount of oxygen available in the water. It
is @ main indicator to measure water quality as low DO levels
indicates pollution of the measured water body.

OaanSY) 8 LS G alall 305 Hie s ¢ r slall 3 el uansY) ds
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E

EEAA 41 1 | Egypt Environmental Affairs Agency, established 1997 to
represent the executive arm of the Ministry of Environment.

A paal) Dl sl 55 Al Bl (558 Slea

EEER 40 12 | Egyptian Environmental Executive Regulation.
Al Glaad alaiall (5 el ) slal 380 AU
EEHC 61 1 Egyptian Electric Holding Company.
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EGAS 26 . Egyptian Natural Gas Holding Company o N
dgrnhl) al) A all 4 juadll 4S i)
EIA Environmental International Agency
44 21 Al Alea 200 all AUS )
EIPR Egyptian Initiative for Personal Rights.
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EP 22 12 | Egyptian Pound, also expressed in (LE).
5 raall 4giall dlee

EPA 13 6 Environment Protection Agency in the United States, established
in December 1970 and Headquartered in Washington, D.C. EPA's
mission is to protect human and environmental health. It is
responsible for conducting environmental assessment, research
and education to create and enforce standards and laws that will
promote the health of individuals and the environment.

Baaiall Y I A Al AS

Egyptian Town Gas.

ETG 86 | 16 | .l Jlasl dabdl Jle ) A0S 248 L3 daaida oy dpalall il jlal
- e 59 - A uSY) - 3l - 5 all) ¢ cilliilae a5 AS A el 3hliey

(Al Lan)

EUR 22 8 | The currency code used to represent the euro, the official currency

for more than half of the 27 members of the European Union (EU).
YV ladae L,S’}J}S” A J g Caal e I &b saainall Alaally o)) ddae
_:\jjd

EWRA 30 18 | The Egyptian Water Regulatory Agency, a national entity
established in 2006, to be in charge of the economic and technical
regulation of utilities in Egypt.

w‘&w;y\uﬁ\juﬂ‘omw‘}@

F

FOB means: Free on Board. It indicates that price includes
shipping and delivering to the buyer's location.

Jad Cumy ) il L s Raghiia : Ll el o aducll J i al
Gle Lo Aol Gl g a hlaa )5Sy ¢ o _idall 2l Jailly el Calls
Sals deloadl L s Ll sl e g jidal) Gilad J5 3 gpadll Jl sk £l

AL digud)

FOB 113 3
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G

GASCO 86 16 Egyptian Natural Gas Company. is a subsidiary of the Egyptian

Holding Company for Natural Gas (EGAS) operating in the field
of natural gas transmission, distribution and processing. The
company was established in March 1997. The national gas grid has
extended to neighboring countries through the Arab Gas Pipeline.

Dl Al 4y jaall 4 HAN AUl IS AN (o) o D Sula 48,8
ras ol el g sty JB A8 Jeaiy 1Y ale i ¢ (ula) ndall
(o Sl ) e 5 ) slaall 4y jall Joall prandd | )3 e

GCR 7 10 | Greater Cairo Region, consisting of Cairo
Governorate, Giza, Shubra El-Kheima, 6th of October
City and Obour City, with a total population estimated at
20,500,000 (as of 2012); area: 1,709 km2; density: 10,400/km2.
5 S 5 Ll o)

GDP 88 12 | Gross Domestic Product.

aia o cilarall s adud) JS) A8 gl dadll laie o Agall el il Jles)

150 28 sl il Jlaa) jiieg g ¢ 83 d3ia ) 5% A A gall 4 el
Al & Llgeall (5 sl

H

HCWW 7 10 | Holding company for water and wastewater.
H@M\u‘}aﬂ}u}ﬂ|awum\a§ﬂ\

H.F.O 69 14 | Heavy Fuel Oil.
Jaail) DRSS Olad (e el Jasll o @l

H2S 41 15 | Hydrogen Sulfide, a colorless gas with the characteristic foul odor
of rotten eggs; it is heavier than air, very poisonous, corrosive,
flammable, and explosive. It is known to warm the oceans, lower
their capacity to absorb oxygen and increase the PH level of the
water.
Juidd 8 Gl e Sle o (i o el S omoned) ais e
o oaad iy o sl G ) Jle say  andl e dadl ) 4pii dadl 43 S s
alad iy Jy il cnliadl S e gz Aty 4 Al 3 Al (SLY)
day zod (e sl oy Cua 4l dlee gl 490385 5 alallas o5 3 ) jally
Al Bl (8 sl 5 Ui o podind s g Y] pans delia B

K

KWh 65 2 | Kilowatt hour (symbol kWh, kW. - h, or kW h) is a derived unit of

energy equal to 3.6 megajoules. One kilowatt-hour is defined as

the energy consumed by power consumption of 1kW during 1

hour.

e ol oa g« Jsalaaa V)1 gild Al e juatllBaay ga dela il gl S
Aclu gl (mydan g e el Sl (e ASlgiual) AUl A0S
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https://en.wikipedia.org/wiki/Arab_Gas_Pipeline
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L

Ibs/MWh 71 4 | Means the pounds of emissions emitted per the megawatts of

electricity produced per hour.

Al glasa JS e AUl (ale &g jlall) lilan¥) 4S5 Aol &l glae/dha )
Aol (g sbad ey 3aa s JOA Ladal i oy ) el 5o (g

LDC’s 86 15 | Local distribution companies.
Aalaall a5 gl IS )%

LEL 78 24 | Lower explosive limit, The lowest concentration (percentage) of a
gas or a vapor in air capable of producing a flash of fire in
presence of an ignition source (arc, flame, heat). The term is
considered by many safety professionals to be the same as
the lower flammable limit (LFL).

@ ald 4l Jua ¥ Giay Jlall Al Gl Jlme sl sl aall
(el )

LPG 77 2 | Liquefied Petroleum Gas, also known as butane or botagas, a key
household fuel in Egypt which is mainly used for cooking.

b S Wlae pasiaall s (Sladsdl Uy a3 Cigpmall) Jlsdll s il Uil
(2l gdall

M

MENA 26 12 | Middle East and North Africa region.
L A Jladiy Jana 5¥1 3l dakaia J 50

MPN/100ml 40 19 | Most Probable Number per 100 milliliter.

e 8 Janind Gl Bang & Jilad) e illle Y ee JSI Ylaia) YT daall
a%'&d\.ﬂ:)dﬁ\u\wuﬂue;;@'éjpﬂ\ :\A;éﬂ\ %}éﬂ\}@};@d\ G EYIN|]
JS}A(.A_).}uL\S\Sl\ sda dae h)uuu.\u:\;(ﬁ\).\;ﬂj _)\.@_];Y\

N

NATGAS 86 16 | National Gas Company.

S OISl s iy a) sl ASH8 A 1 (0l ) Sl Akl S,
Al Ay €11 4 yeadl) 48,20

Nawgam 30 29 | National Water Quality Monitoring, established in 2001 with a
joint fund by the Egyptian Government and the Canadian
International Development Agency (CIDA). It's goal is to develop
an effective and coordinated national system for sustainable water
resources management in Egypt.
LasSall o ASEL Yo o) dle andi ¢ oyl ol sasa A dd e sl leal
altivee allai un®) Sleall Chagy ¢ CIDA daaiill 43 sall il QS 5l 5 3y yuadll
).;aa‘sﬁ:\.:\.‘)q.a“ OL:\AS\ '&J);}E}\J‘\ ‘-A.c .L':Li;“}a\:mn JJ\)A
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NGO 39 12 | Non-governmental organization, it describes any non-profit,

voluntary citizens' group which is organized on a local, national or

international level.

G gl dpmy ) et Aabiia ol o Glls s U Al e (RpesSa ) Aakaie
wglle sl ik ) (o s o 2l Sl sans ey

NHa 29 15 | Ammonia nitrogen, a waste product of the metabolism of animals,

fish and humans. Its average concentration is 30 mg-N/I in

moderate municipal wastewater.

sl Clileall 5G] e A3l LRI Bale il S e g ¢ Cpans il L gl

sha & il aljadde Yo dagiall o 3 53 ady (las¥ s el il pall &
sl A sia el oaall i sl

Non-OPEC 92 6 | Non-OPEC is an abbreviation indicating countries which don't

Countries belong to Oil Production Countries' community.
(Dol Al Jsall dadaia ) el 5V dakiia) dpaiia ) Jsall
N20 67 7 | Nitrous oxide,a colorless, non-flammable gas, and a

major greenhouse gas and air pollutant. Considered over a 100-
year period, it is calculated to have between 265 and 310 times
more impact per unit mass (global-warming potential) than carbon
dioxide.

Ddimg (JUid Qi e 5 A3l cune (ol e Sl sa : kAl asl e
A Lo G Y0 YTy i (gl pad) GuliaSU Al @l J) (g
RasaS bl g dal all 8 sale Sl axaing olad) 1 508D sl 26

NOX 93 7 | Nitrogen Oxide emissions

NRW 26 3 | "Non-revenue water", produced water that becomes “lost” before
reaching the customer. Losses can be real (through leaks, also
called physical losses) or apparent (through theft or metering
inaccuracies). NRW is typically measured as the volume of water
"lost" as a share of net water produced (%). However, it is
sometimes also expressed as the volume of water “lost” per km of
water distribution network per day (L/day/km)

835 52 5l % Aysie Ao oy s adiiusall J e gl J8 4081 3 jagall oLl A
(S a5k oIS IS o/ 5)

NUCA 3 7 | New Urban Communities Authority
Saall Ll jeall Ciladiaal) Lua
P
PH level 41 17 | PH is a numeric scale used to specify the acidity or basicity of

an aqueous solution

Tl iy ¢ Lo Jil 45l ol i gan A 3 20mg () Gl 58 1 s gl aY)
Cld Ji) saall g Liabaad Ve JBE a8 ld gl i ¢ VE L jhia G 4l
Jalaiy Adlate o8 V A8 N ) i gud) Wl Apacl of 4358 Ve e a8

Aasie 255 ) ja da o vie Al elall i gen
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https://ar.wikipedia.org/wiki/%D8%B7%D8%A8_%D8%A7%D9%84%D8%A3%D8%B3%D9%86%D8%A7%D9%86
https://en.wikipedia.org/wiki/Acidity
https://en.wikipedia.org/wiki/Basicity
https://en.wikipedia.org/wiki/Aqueous_solution
https://ar.wikipedia.org/wiki/%D8%AD%D9%85%D8%B6
https://ar.wikipedia.org/wiki/%D8%AD%D9%85%D8%B6
https://ar.wikipedia.org/wiki/%D9%82%D8%A7%D8%B9%D8%AF%D8%A9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D9%82%D8%A7%D8%B9%D8%AF%D8%A9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D9%85%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D9%85%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9_%D9%85%D8%A6%D9%88%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9_%D9%85%D8%A6%D9%88%D9%8A%D8%A9
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PV solar 112 15 | Photovoltaic solar panels, a system that adapts the conversion of
panels light into electricity using semiconducting materials.
(el OIA) (aadl) (e Bl 2yl 5 Ak
R
RBAS 28 13 | The United Nations Development Program for Arab States:

(Regional Bureau for Arab States), a United Nations global
development network advocating sustainable development and
inclusive economic growth across the Arab region. It has country
offices in 17 Arab countries while headquarter is based in New
York. It aims to help these countries to build and share their own
solutions in: Sustainable development, Democratic governance
and peace building, Climate and disaster resilience. ;
(Rl Jsall alBY) Sl Al sasiall ) el

S

SFe 67 10 | sulfur hexafluoride, aninorganic, colorless, odorless, non-
flammable, extremely potent greenhouse gas, which is used as an
excellent electrical insulator.

L2l eSI OIS J ) se dia aiaall oy pSI a8 los

SO2 7 4 | Sulphur di oxide, a toxic gas with a pungent, irritating smell, and a
major air pollutant which has significant impacts upon human
health.

Oa Lelia s Sl (e Lnada ety s g S 2l sl g 1y Sl sl 8
day G gl 5ol (e day ddaiill RN (3a s dpelinall Clalaal) an
e Lala 1) jum IS0 adld ad (el Qa5 dpcaalal) HUae) Cilase aal aal

T

TDS 43 16 | Total Dissolved Solids, a measure of the combined content of
all inorganic and organic substances contained in a liquid, usually
measured in mg/L. TDS is not associated with health effects, but
commonly used as an indication of aesthetic characteristics
of drinking water and as an aggregate indicator of the presence of
a broad array of chemical contaminants.

B g iy (Lpac e o s elsu ) el 8 A sl e
Al dad Gl LS i Ll olaa B35 (bl Lgahaainal aady (L ol saole)
u‘uw\ AN 33 92 L\MSJH.AS

TP 29 15 | Total Phosphorus, a common compound in municipal wastewater,
where average concentration ranges between 5 to 20 mg/l of total
phosphorous, of which 1-5 mg/l is organic and the rest in
inorganic. Phosphorus can cause health problems to humans, such
as kidney damage, liver damage, heart failure and osteoporosis.
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U

UHI 3 7 | Urban Heat Island, a city or metropolitan area that is significantly

warmer than its surroundingrural areasdue to pollution,
industrialization and human activities.

oLl Ba¥ Cum (5l gl 3 s s el A ¢ Ay el 5,0 sl 5 p0a
cQ.J.d\aﬁg.}.k:\;a]\‘fg)j\e\)ﬂ\ﬁ)\}&L}Jﬂd&\.ﬁﬁ)\)ﬂ\&;)dtuﬁ)\
ol s3gs e lically Aalaay) Al e bl &l da Wl

UNICEF 37 1 | The United Nations Children's Emergency Fund, established 1946,
is @ United Nations program headquartered in New York City that
provides long-term humanitarian and developmental assistance
to children and mothers in developing countries.

A sa¥1 5 A gakall 5asiall aal dakaia

USAID 20 7 | The United States Agency for International Development, an
independent federal agency of the United States that provides aid
to citizens of foreign countries, including disaster relief, technical
assistance, poverty alleviation and economic development.

UsD 22 11 | United States Dollar.
‘_ég)AY\ ¥ gl dlae
W
WSSIP 40 2 | Water, Sanitation and Sewerage Infrastructure Projects.
el G paall 5 oyl olia Jaan sl il Ll o )l
WWC 19 1 | Water and Wastewater Company for Cairo.
UM&SL\@..A\ u‘)...al\‘,u‘)..ﬂ\ al_}ARS)&.
WWT 23 12 | Water and Wastewater Treatment.
GA.AM a_pall g il slie Aallaa
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i 1 | Commodities, services or useful features useful to houses.
In this research utilities are water, electricity, wastewater

Utilities treatment and cooking gas services.
g auall i pall g sluall g sl SIS 40 Jial) Atadll Al g claadld)
gl
i 5 | A sum of money granted by the state or a public body to
Subsidies help an industry or business keep the price of a commodity

or service low e gsall asall |

i 11 | Also known as "Ecosystem"”, a community of living
organisms in conjunction with the nonliving components of
Ecological System their environment (things like air, water and mineral soil),
interacting as a system. (sixll alill

i 13 | Utilities that depend on grid systems for transportation of

Centralized Utilities services to/from central station or plant where generation or
treatment is performed. (Aasacall) 4338 pall (381 sl

i 17 | Also known as "onsite utilities", "off-grid utilities" or
"network-free utilities", are utilities that work without

Decentralized transportation of the service, depending on off-grid

Utilities . .
technologies that serve single house or group of houses.
(AU ) 43S a3l (381 pall
Municipalities i 24 | The governing body of a city, town, district or
P community. Agalll Gullaall g cililaal)
N i 31 | Make (something bad) less severe, serious, or painful.
Mitigate DN 8y ol adsy
i 35 | Decayed, deteriorated, or fallen into partial ruin especially
Dilapidated through neglect, age or misuse. a3l gl Jlaxic¥) ¢ gud dslgia
i 4 | Able to be used without being completely used up or
destroyed, involving methods that do not completely use up
. or destroy natural resources, able to last or continue for a
Sustainable

long time.
S Wil dadall 3 ) gall Sl ¢y 99 alAASuOU AL (o (daldicia)
(i 3 aa gl abaiBl ) i 99 Jish (e p gl g lgtlagha jpadi

i 16 | In Egypt they are defined as "villages" located outside cities
and towns, with relatively low population density and where
Rural Areas farming and relevant agricultural activities are dominant.

Akl (glaliall 5 o AN
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Slums

16

A heavily populated urban informal settlement
characterized by substandard housing, commonly lacking
reliable sanitation services, supply of clean water, reliable
electricity, law enforcements and other basic services.
Aabadal) e g 4l gdall ghliall

Scarcity

23

Insufficiency or shortness of supply.
.SJ":’J"’J‘J‘"“QAG‘:‘J‘O&

Methodology

24

A set or system of methods, principles, and rules for
regulating a particular discipline. 4:a¢ie

Population Density

The number of people per unit of area, usually quoted per
square kilometer or square mile. 4zl 485

Occupancy Rate

The ratio of occupied or inhabited units versus the total
number in the building, city, state, etc. Judy) c¥aza

Monthly Revenue

13

Monthly recurring revenue (MRR) is income that a business
can count on receiving every single month as predictable
revenue. It's a consistent number we can use to track
recurring revenue over time, in monthly increments. Often
this is a by-product of a subscription business - a service
that is billed (and paid for) on a monthly basis. <) g

High Rise Buildings

20

Multi-story structures in which most occupants depend on
elevators [lifts] to reach their destinations.
A <) seladdl o b JS8) Badinall (3 ghall Sasiall Sl

Urban Density

Number of people inhabiting a given urbanized area.
@\)&J\ A3y

Suburban Areas

10

Residential areas or a mixed use areas, either existing as
part of a city or urban area or as a separate residential
community within commuting distance of a city.

(gl

Flora and Fauna

Meaning plants and animals; the word “flora" is used to
discuss plant life, while the word "fauna" refers to animal
life. Olosn s Sl (e 4l Bladl

Respiratory
Ailments

The state of the lowest layer of the atmosphere making
weather conditions, measured in multiple parameters;
including air temperature, atmospheric (barometric)
pressure, humidity, precipitation, solar radiation and wind
velocity. Each of these factors can be measured to define
typical weather patterns and to determine the quality of
local atmospheric conditions. Ll () jaY!

XXXI



https://en.wikipedia.org/wiki/Urbanized_area
https://en.wikipedia.org/wiki/Residential_area
https://en.wikipedia.org/wiki/Commuting

Glossary
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A status of financial health in which expenditures exceed
Budget deficit 8 2 |revenue. The term is commonly used to refer to
governmental spending. 350 sal) o

Diseases caused by pathogenic microorganisms that are
mostly transmitted in contaminated water. Infection
commonly results during bathing, washing, drinking, in the
Water-borne preparation of food, or the consumption of food thus
diseases infected.
sl A Al gy JEE RSy LS e Algiialy salgiall Gl sl
03a (e alakall judaad g alaaia¥) gl qudll e (g gl Giaady dyilal)
aluall

-

The deterioration of the environment through depletion of

Environmental . . )
resources such as air, water and soil; the destruction of

degradation

9 1 | ecosystems and the extinction of wildlife. It is defined as
any change or disturbance to the environment perceived to
be deleterious or undesirable. el o sa il
The Building Oﬁmdjﬁd\‘gwgﬁg\wb 91-'\,\33‘52“\ aa gall gL} o oi8
Unified Law 17 8 YooA AW VNe
119/2008
14AC ale ddinall 8 g (el asdll) ) paadl Jual)
Old urban cluster 17 9 J 3 s 5 9 oaal il el ad
(1985 boundaries)
Underground conduit for carrying off drainage water and
Sewers 17 | 10 | waste matter. . iyl Al diatl) Ai)
The cost incurred during the design and construction
Initial cost 17 14 procesfs, including planning, building, mstallzfltlo*n. and
establishment. S Al g ueaddl) Ad1SS
For a utility, it is the amount regularly spent to operate the
Running Cost 18 6 utility, such as salar_lgs, malr_ltenance, and .operflflcznal
expenses to keep the utility working B
The transfer of ownership, property or business from the
Privatization policy | 18 6 | government to the private sector- odoadll dilon

Depreciation of a country's currency refers to a decrease in
the value of that country's currency due to market forces,

Depreciationofthe | 19 | 3 |thus the currency has less ability to buy certain
Egyptian pound commodities. Al ) 43 58 (i) g Agiad) pddal
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https://en.wikipedia.org/wiki/Pathogenic
https://en.wikipedia.org/wiki/Microorganisms
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Word Page | Line Explanation
Budget deficit found at the end of the working year.
Annual Deficit 19 6 Alal) Bl Al Saad)
The ability of a project to cover all its expenses (initial and
Feasibility 19 v running) after a certgln time, after“ vyhlcrj the
revenues become a net profit. Tl AhlBll — dpan )
. . The official price of a commodity set by the Government
Official tariff 19 13 T J1 3
san )l B pidil)
The Egyptian graall g1 580 (udaa
: 19 13
Cabinet
il il Al
Pricing policy 19 14 ) )
Cost recovery 20 1 Juddl) e AR a)a il
. . An international corporation founded 1993, aiming to
United Nation disclose corruption by ranking its levels in different sectors
Transparency Index | 21 | 12 | all over the world. It has offices in more than 100 countries
and an international secretariat in Berlin.
AN Basiall aa¥l jdige
A loan with a below-market rate of interest, and made on
Soft loans 22 8 " o x
terms very favorable to the borrower O e 9 2
The proportion of a loan that is charged as interest to the
Interest rate 22 8 | borrower, typically expressed as an annual percentage of the
loan. wag Al X g
Abbreviated as (SPs) are large, man-made water bodies,
e used for wastewater treatment. It has three types; anaerobic,
Stabilization Ponds 23 13 facultative and aerobic (maturation), each with different
treatment and design characteristics AN
Are tanks for wastewater treatment, where air (or oxygen) is
Aeration tanks 24 6 | injected in the mixed liquor to achieve aerobic digestion of
the waste. Ay 9gl) Ll gal
A collection of processes by which microorganisms break
Aerobic digestion 24 7 | down biodegradable material in the presence of oxygen
) 9gd) adil)
Tanks where chlorine (CI2) or hypochlorite is added
N to water to kill certain bacteria and other microbes, and to
Chlorination tanks 24 11 .
prevent the spread  of waterborne  diseases such
as cholera, dysentery, typhoid etc 5,51l al gal,
Is a disinfection method that uses short-
wavelength ultraviolet (UV-C) light to kill or inactivate
. microorganisms by destroying nucleic acids and disrupting
Ultraviolet . i
sterilization 24 | 15 |theirDNA, leaving them unable to  perform

vital cellular functions. It is mainly used for food, air,
and water purification Ladil) (358 AadL olaal) agdas,
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Germ is a microorganism causing disease. The four major
Germs and ; S i
Microorganisms 24 16 | types of germs are: bacteria, viruses, furlgl, and protozoa
Aadal) il g 281 )
Parasites, Viruses ) )
and other Parasitic 24 | 24 43841 A badlal) sl § il g i) ¢ Slladhal)
Microorganisms
Typhus is a serious disease that is carried by small insects
that live on the bodies of people and animals and that causes
TthUS and 25 4 | high fever, headache, and a dark red rash o8l
Diarrhea . . . .
While Diarrhea is an increased frequency or decreased
consistency of bowel movements Juy~¥ .
A standard or point of reference against which things may
Benchmark 26 15 | be compared S gall
Leaks are water seep from sewers to surrounding
Leaks and groundwater 4 sall slaall ) Al jail g (e e, While
. 27 9 |2, el
Infiltrations infiltrations are groundwater getting into the sewers
daSaall & clalalll e AN il ga JA1A1 A8 gal) sliall (pa o peadl)
"Also referred to as Ozonisation", is a chemical water
Ozonation 97 17 treatment technique based on the infusion of ozone into
water
019389 olall pnal
A percentage representing the number of molecules of a
Removal efficienc 28 11 contaminant removed or destroyed in wastewater relative to
y the number of molecules that entered the system.
(%) >all di pall sla (e <l glall A1) 3) 35S,
Is water that has more salinity than fresh water, but not as
Brackish 33 11 muc_h as seawater, see page 108 in this research for more
details
Lo e 08 daplall AL oL,
Underground non-leaching cavities installed to receive raw
wastewater from the house to be evacuated periodically.
Vaults 33 | 25 Ol lacd) ¢ 99 aldd) A 55all i puall olbsa JLEud 4 Y1 @) 33
L Lol aly g Adnaaall 4 il i Ml
Underground leaching cavities installed to receive raw
wastewater from the house and allow it to leach to
Cesspits 33 26 | surrounded soil.
el L e g A 5l i gl alra JLiad dpda Y1 @) A
A gall slall Adasaall 4y 50
Also known as "Kidney failure"”, "Renal failure"
or "Renal insufficiency", a medical condition in which the
Renal Impairments 37 6 | kidneys fail to adequately filter metabolic wastes from the

blood. ‘
A Cillig A8 ) guald S8 Jad
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A disease caused by contact with fresh water contaminated
with a parasite called schistosomesthe. Signs and symptoms
may include abdominal pain, diarrhea, bloody stool,
Bilharziasis and 38 | 1 |orblood in the urine. Long time infection may cause liver
Chestomaises damage, kidney failure, infertility, or bladder cancer. In
children, it may cause poor growth and learning difficulty.

L gl

An infection spreads mostly by water and food that has
been contaminated with human feces. Symptoms
are diarrhea, vomiting and muscle cramps. It may develop

Cholera 38 | 2 |within hours to severe dehydration and electrolyte
imbalance which if not treated may lead to death.

1l g1

Tuberculosis, a serious infectious disease that mainly affects

. 38 6 lungs and can spread from one person to another through

tiny droplets released into the air via coughs and sneezes
G SN Juudl,

A chronic heart condition caused by rheumatic fever caused

Rheumatic heart 38 6 | by apreceding group A streptococcal infection.

disease 4 jila g )l QiBY) pan
An autoimmune disease that causes chronic inflammation of
Rheumatic joints 38 6 | the joints and other areas of the body.
(il g 1 Jualdall culgal)
An infectious disease caused by the poliovirus. Signs are
) muscle weakness resulting in an inability to move
Polio 38 7
Juky JL&
A rapid spread of infectious disease to a large number of
_ _ people in a given population within a short period of time
Epidemic 38 7
a9 Sy ol jall (e S 230 A Blad Ldida slyg
The invasion of buildings over surrounding land
Urban 38 19
Encroachment Al Y o il g A pand Cia 3N
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Land areas that are saturated with water, either permanently

or seasonally, such that it takes on the characteristics of a

Wetlands 40 5 | distinct ecosystem

Fladl g 7 g pall g claiiioal) Jia Laily gl Leaw ga obsally sUsiall L )
| Jnaa L Lallad (95 (Al

Large areas of land covered with trees or other woody
Forests 40 5 | vegetation

&

Lk ale

Areas where the vegetation is dominated by grasses

Grasslands 40 5 ude il
Legal action taken because of an individual's or
. corporation's actions, inactions, products, services or other
Litigator measures 40 7 P P

events...
dgiladl) ¢ gleall

An anaerobic, rod-shaped, gram-negative bacterium,
generally originating in the intestines of warm-blooded
Faecal Coliform 40 17 | animals and humans. Its presence in water may not be
directly harmful, but indicate the presence of feces

Ao Ol s

A gram-negative, facultatively anaerobic, rod-
shaped bacterium, commonly found in the
lower intestine of warm-blooded organisms (Animals and
Escherichia coli 40 18 | humans). They may cause serious food poisoning in their
hosts, and are occasionally responsible for product recalls
due to food contamination

A ) L, Ly s

Pesticides and

. Gildall cilaua g das) 3 By Gilana
herbicides 44 14 e Gldia g e )3 ) Glay

Also called "blue-green algae”, a kind of bacteria that
obtains its energy through photosynthesis and produces
Cyanobacteria 44 | 15 | Cyanotoxins in receiving water body

(o 5138015 8 g aa ST g A gadal) Jailly L) padias o8 ) 30 Ly )
Anlabl) o gacad) i g anadd) £ ghaalld A9 9 slaall

Excessive richness of nutrients in a lake or other body of
Eutrophication 44 15 | water.
olaall A 4y guanl) ilydicall 3 g

Toxins produced by cyanobacteria, they poison and even
kill animals and humans. Cyanotoxins can also accumulate
in fish and cause poisonings for fish consumers'

Cyanotoxins 44 16
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Word Page | Line Explanation
Mallgnan_t A cancer of mesothelial tissue, associated especially with
Mesothelioma of the | 44 16 EXDOSUIe 10 ashestos. "l . baaall™ (i s i pLIANL i
Peritoneum P R TE I Fx PR
Digestive tract, which consists of the stomach and
Gastrointestinal intestines, and is divided into the upper and
44 16 . .
Tract lower gastrointestinal tracts
s5rall g (ganall el g—u'agi‘ BFEN
The hollow muscular organ forming an air passage to the
lungs and holding the vocal cords in humans and other
Larynx 44 16 . .
mammals; the voice box
8 padall,
Also called "Residence Time" is a calculated quantity
expressing the mean time that water spends in treatment
Retention time 46 5 | lake or baisn. It is especially important where pollutants are
concerned
Sgsall ()
Feddan 46 29 A unit of area used in Egypt and equals 4200 square metz:fé
Street or passages closed at one end
Cul-de-sacs 48 8 il dilka 3k
Coded revenue 64 14 Al Alall daadiall — 43048 Claland)
meters
Restricted heights e . R U .
imposed by civil 66 20 g.m..d\ ub;dﬂ-“ 3109 J2@ (m A gpdall Anilinl) Cule WS N 2 928
aviation
judicial dispute 66 | 21 a2 gl

greenhouse effect is the process by which radiation from a

planet's atmosphere warms the planet's surface to a

temperature above what it would be without its atmosphere.
Lala I 4 pall 3 AU i (gl Al Gubiay)

Greenhouse Effect 67 4

(sometimes abbreviated GHG), a gas in an atmosphere
that absorbs and emits radiation within the thermal

Greenhouse Gas 67 3 infrared range, which leads to greenhouse effect.
@) paltal) @l e
Electricity generated from Dam,s like Aswan High Dam in
Hydropower 69 1 | Egypt.
S 350 e Laila Bl gall sl g
Electricity generated from burning fossil fuel like Natural
Thermal power 69 7 | gas or Petrolium.

35850 (§aa Ll Balgall sy gl
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Non-renewable fuels containing high percentages of carbon,
Fossil fuel 69 13 | such as petroleum, coal, and natural gas ‘
éJJhY\ 43533\

Climate change Caused or influenced by humans harmful

Anthropogenic 69 | 23 | activities

climate change Al By g g leadl) JAS (e gl AL il

Abbreviated as "PM", is the sum of all solid and liquid
particles suspended in air many of which are hazardous.
This complex mixture includes both organic and inorganic
Particulate Matter 69 25 | particles, such as dust, pollen, soot, smoke, and liquid
droplets and may cause serious respiratory diseases to
exposed humans

Lolall gf & glil) Al ¢ gl (A Adllall Cilagua)

Is a naturally occurring, unrefined petroleum product

Crude oil 71 18 LAl il
Metric Ton - 4 A unit of weight equal to 1,000 kilograms (2,205 Ib).
i .
plAaskS Vv by g kel Gl
Falntlng_& 78 25 GAUEAY) g slas Y
Suffocation
substance that can cause unconsciousness or death by
Asphyxiant 78 | 26 | suffocation
Lgdliiin 3 oy WIS & gall gf sLad ) Gasad Bk
Frontier 79 20 (3l Jladig 7 g ke ) 4 gaad) cillidlaal)
Governorates
Poisonous substances capable of causing disease or death on
Toxins 94 14 | contact with or absorption by body tissues.
poau
A naturally-occurring organic compound with the formula CH20.
It poses a significant danger to human health, it is highly toxic
Formaldehyde regardless of method of intake. Ingestion of 30 mL (1 oz.) of a

solution containing 37% formaldehyde has been reported to cause
death in an adult human. LA alla  gdll

the rate at which groundwater flows horizontally through an

Soil Transmissivity 108 | 4 | aquifer
A ) s

o Salinity is the saltiness or dissolved salt content of a body
Salinity 108 | 9 | of water, commonly measured in one part per million (ppm).
(Osslall (A 5 3a ) obuall da glall Lo

XXXVIII


https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Coal
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Poison
https://en.wikipedia.org/wiki/Biological_tissue
https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Chemical_formula
https://en.wikipedia.org/wiki/Death
https://en.wikipedia.org/wiki/Salt_(chemistry)
https://en.wikipedia.org/wiki/Water

Glossary
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A process that uses thermal energy (e.g. fuel) to evaporate water

Thermal distillation 114 | 18 | and subsequently condense it again.
Ay pald) dBUally sluall Aulas

Electrodialysis (ED) is a water purification method based on
transporting salt ions from saline water to fresh water tank
L through ion-exchange membranes under the influence of an
Electro dialysis . . s

applied electric potential difference.

SLER (il 1o S 2l (38 plaiiudy LiS e LgI g slaall dla

a process by which a solvent passes through a porous membrane
in the direction opposite to that for natural osmosis when
Reverse 0smosis subjected to a hydrostatic pressure greater than the osmotic
pressure

(ual) grialisl)

Solar desalination is a technique to desalinate water using solar
energy. Water is evaporated by sun heat and the vapor is
Solar desalination condensed into fresh water collection tank.

el dadly olsall Aglas
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General Introduction

Introduction:

Proper and clean utilities and services (e.g. potable water supply, wastewater disposal,
electricity and cooking gas etc.) are basic indications for civilization and prosperity as
identified by the United Nations Developmental Program. In Egypt, providing these
utilities in an affordable price is a growing challenge to the government. Although it
spends billions of pounds every year on major utilities' projects and subsidies, the
provided services are not always sufficient or convenient. Expanding these utilities to
new urban settlements is another challenge as it requires huge investments that may
exceed the government's capabilities.

On the other hand, conventional utilities in Egypt (which are usually centralized or "on-
grid" utilities) have many environmental drawbacks. They deplete our non-renewable
resources and affect our ecological systems. The absence of these utilities also results in
using unsustainable alternatives which may have serious polluting features.

Providing central utilities in Egypt is getting more difficult by the time. Egypt's water
share from the river Nile is threatened and its energy is in shortage, so centralized
utilities are getting less available and more expensive, which may hinder the
developmental plans and cause social, economic and political unrest.

Decentralized utilities (as defined by Robaa, 2003) are off-grid utilities that work
individually without a collection point or transportation system & While "Formal
Utilities" are the utilities provided by municipalities or governmental entities. In Egypt,
public utilities are generally centralized, based on transporting the utilities from/to a
production or collection point. These systems are usually more expensive and
complicated than decentralized utilities applied individually by each family or group of
families.

Decentralized utilities in this search are limited to the non-governmental utilities,
installed individually by the dwellers themselves, under supervision and licensure of
municipalities or governmental entities.

The limitations of this research are:
- Geographical limits : The research is limited within the Egyptian boundaries.

- Functional Limits : Which are residential buildings only, all other uses are not
discussed in this study.

- Time limits : Which are the present time and the future.

This research suggests that nonconventional decentralized utilities can mitigate the
utilities problem in new cities and remote areas where installing grid-utilities is so
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General Introduction

expensive and hard to apply. The main target of this research is to find a proper utility
system for new settlements and remote areas with low population capacity, where
investing in central utilities is comparatively less feasible.

Research Problem:

The research investigates the suitability of applying decentralized utilities' technologies
in Egypt as an attempt to mitigate the problems of central utilities and help expanding to
new settlements in the Egyptian desert in an economical and sustainable manner.

Hypothesis:
The main hypothesis of the research is:

Decentralized utilities' can be applied in Egyptian new settlements to mitigate the
utilities' shortage problems and encourage the urban expansion in the Egyptian
desert in an economic, efficient and sustainable manner.

Research Objectives:
The main objective of this research is:

Expanding urban communities and agglomerations in the Egyptian desert using
decentralized utilities.

The secondary objectives are:

1. Mitigating the problems of deteriorated and unsustainable utilities in some
Egyptian areas.

2. Finding cheap, efficient and sustainable utilities that suit the Egyptian built
environment in rural areas, spontaneous areas and new settlements in the
Egyptian desert.

3. Encouraging the inhabitants to share in building, installing and maintaining their
own utilities which enhance social contribution.

4. Limiting the environmental impact of the existing utilities by adopting better
technologies with a smaller environmental footprint.

5. Decreasing the cost of installing, running and maintaining of utilities especially
in areas with topographic limitations and hindrances.

6. Mitigate the effect of both energy shortage and water scarcity in Egypt.
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General Introduction

Methodology:
The research adopts two main methodologies:

1- Analytical and Statistical methodology in evaluating existing central utilities as
well as viewing off-grid technologies' and examining its' suitability for Egypt.

2- Experimental methodology in applying suggested utilities in different societies.

Importance of the Research:
The importance of this research is that it:

1- Discusses problems that affect urban, social, economic and environmental status in
Egypt.

2- Gives a push to the desired urban expansion in the Egyptian desert.
3- Suggests solutions for energy shortage and water crisis in Egypt.

Structure of the Research:
The main structure of the research is:

Theoretical and analytical part in Part (1) and Part (11): This part examines the
present centralized utilities in Egypt and their performance, using many examining
tools: Economy feasibility, efficiency, equality of distribution, ease of access,
sustainability, environmental footprint, land use and impact on urban planning.

Chapter 2 views the decentralized off-grid utilities and examines them using five
tools: cost, efficiency, sustainability, environmental footprint, land use, impact on
urban planning and the suitability for application in Egypt.

Applications and case-study part in Part (I11):  This part analyzes the status and
conditions of four different Egyptian societies and examines their present utility
shortage. Then it suggests several decentralized solutions that may be compatible with
their climatic, economic, urban, social and educational conditions.

Previous Studies: Many previous studies have discussed off-grid utilities' technologies
and how to install them. This research adds to the evaluation of the suitability of these
utilities for application in different Egyptian societies. It also adds to the suggestions of
the proper application of these utilities to solve present and future urban problems in

Egypt.
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General Introduction

Relation between the Research and the Master Thesis:

The master thesis discussed the social contribution in the decision making at the level
of architectural design, urban planning and local governance. The Islamic principles
gave the authority to the inhabitants to create and manage their built environment with
minimal governmental interference. It also encouraged social contribution in building
grand facilities using money of Zakat and Awaqf. This self-motivated Muslim society
have innovated many new building technologies that survived successfully for
hundreds of years. This research links this social partnership with new technologies
and helps to adopt new solutions for old accumulating problems.

(1) David Black: Living Off the Grid, Concept and Applications, skyhorse publishing inc, 1t Ed.,
2013 pp. (31-32).
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General Introduction
Nature of the Problem

Impact of utilities on urban expansion and environmental degradation in Egypt:

One of the main challenges facing the decision makers in Egypt is the accumulation of
population in the old valley. As shown in Fig (1), most of the populations inhabit only
5% of the Egyptian land, causing many developmental and environmental problems.
High population density in mega cities is usually accompanied by air pollution and
environmental degradation! Rapid and uncontrollable urbanization had affected our
limited fertile land which has markedly diminished during the last decades, fig(1),(2).
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Fig(1): (Left): Population Density map of Egypt (Top right) Accumulation of people in Cairo
causing traffic jams (down right) Building over agricultural land in Benha
Source : (left) www.cia.com (Top Right) www.egyptianstreets.com/ (Down Right) www.cairoobserver.com/

@ AL-Mahalla ®)

Tanta cit
y Al-Kobra city

a®

m 950 w1987 m' 985S

Fig(2): Encroachment of urban areas over agricultural land in Tanta and Al Mahalla AL Kobra cities in 4
decades (1950 — 1995 )-
Source: Fahim, et. al, 1999
The invasion of urban areas onto fertile agricultural lands as well as the rapid population

growth and massive migration from rural to urban areas, all have resulted in the loss of
thousands of feddans of highly fertile agricultural land. In light of these conditions, the
desired expansion into Egyptian desert is being a must, but this urban shifting requires
huge investments which must be offered in conjunction with the building process.
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General Introduction
Nature of the Problem

A considerable portion of these investments is required for installing main water,
sanitation and power networks in these cities. Since 1977, the consecutive Egyptian
governments had established several new cities to attract population outside the old
valley. Billions of pounds had been spent over these cities to build houses, install
utilities, provide services and plant trees as shown in table (1). Utilities sector had the
lion share of the investments spent over these cities. Among 80 billion pounds spent on

Governmental Investments in New Cities in Different
Sectors (LE Million) Utility
City As published by New Urban Communities Authority (NUCA), Sector
2015 Among
Housing Utilities | Services | Agriculture Total Total Cost
Sector Sector Sector Sector Investments %
th
10% of 2800 7800 316.6 102.7 11019.3 70.7
Ramadan
Sadat 681.8 1736.3 2219 59.7 2699.7 64.3
15t May 526.3 1013.6 257.8 22.3 1820 55.69
6t of October 14900 10000 579.4 72.2 25551.6 39.13
Badr 1100 1900 151.9 435 31954 59.46
Obour 1415 3566.5 500.6 106.5 5588.6 63.81
New Cairo 1500 10700 330.5 435 12600 84.9
Shorouk 933.2 1406.8 117.7 40.6 2498.3 56.3
Sheikh Zayed 741.3 1836.2 94.9 64.7 2737.1 67.08
New Beni- 714.3 1197.8 137.6 42.2 2091.9 57.25
Suief
New Menia 923.4 1356.8 201.7 44.3 2526.2 53.7
New Assiut 4599 1321.1 248.1 20.2 2049.3 64.4
New Sohag 518 861.5 94.3 15.7 1489.5 57.8
New Borg El- 396.8 2409.7 176.5 23.4 3006.4 80.15
Arab
New Salheya 8.1 430.9 88.3 19.2 546.5 78.8
New Nubareya 55.8 542.1 105.8 9.6 713.3 75.99

Table(1): Official figures of the governmental investments in new cities in different sectors (LE Million)
Source: New Urban 